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I am pleased to submit the Santa Clara Valley Urban Runoff Pollution Prevention Program's FY 11-12 
AnJllual Report documenting Program-wide activities conducted during FY 2011-2012 on behalf of the 
Management Committee2

• The Program's FY 11-12 Annual Report consists of 15 sections and an 
Appendix. Each section reports on Program activities and the Program's involvement in regional 
activities associated with a specific Permit Provision. 

I would like to bring your attention to Section 14 ofthe Program's Annual Report. Section 14 contains 
the supporting documentation, pursuant to Permit Provision C.1S. b.vii, for a new conditionally exempt 
disoharge category entitled "Low Impact Planned Potable Water System Release." The section presents 
and evaluates over 7,000 planned potable water releases reported by Co-permittees, either in this report or 
previous reports, to the Water Board. Review of the monitoring data clearly demonstrates that the BMPs 
implemented on releases of potable water are capable of consistently producing non-stormwater that is 
not a source ofpollutants. Therefore, the SCVURPPP Management Committee defined and through this 
report has proposed a new category ofconditionally exempt releases for "Low Impact Planned Potable 
Wafer Releases," as summarized below: 

• 	 Low Impact Potable Water Releases: includes all planned potable water releases of 15,000 
gallons or less; 

1 Thill submittal was also provided electronically to the Water Board in accordance with the directions provided by Water Board 
staff in the document entitled Guide for Submitting Electronic Documents. 
2 Pursuant to Provision C.16.c., the Program's FY 11-12 Annual Report includes a certification statement signed by the Program 
Manager. The SCVURPPP Management Committee, at its August 23. 2012 meeting, authorized the Program Manager to submit 
the FY 11-12 Annual Report on its behalf. 



• 	 Description of tbe control measures implemented: BMPs for dechlorination, and erosion and 
sediment controls (WUDPPP January 2012 Appendix A and B); 

• 	 Data Collection Effort: collect and maintain in Co-pennittee records the following infonnation: 
date, location, type of release, duration and total volume; 

• 	 Monitoring Plan: co-pennittees plan to monitor at least 5% each year of their low impact 
planned potable water releases to verify that BMPs continue to be implemented and remain 
effective; and 

• 	 Data Reporting: data collected will be available to the Regional Water Board staff upon request. 

Since, pursuant to Provision C.IS, the subject low volume discharges included in the new conditionally 
exempt category have now been demonstrated and detennined by the Management Committee to not be 
sources of pollutants to receiving waters, absent receipt of objection from the Executive Officer (prior to 
which event we would expect to be contacted for a further discussion of the issues involved), the proposal 
will be implemented by relevant SCVURPPP Co-pennittees in 60 days. 

Please contact me if you have any comments or questions. We look forward to working with you and 
your staff to successfully address new challenges during FY 12-13. 

Very truly yours, 

~i' Dr. P.H., P.E. 
Program Manager 

CC: 	 SCVURPPP Management Committee Members 

Robert Falk, Program Legal Counsel 


Attachments3
: 	 FY 2011-2012 Annual Report. Sections 1-15- one (1) hard copy 

FY 2011-2012 Annual Report- Appendices- one (1) hard copy 
FY 2011-2012 Annual Report- Sections 1-15 and Appendices- one (1) compact disc 

3 The Program's FY 11-12 Annual Report is also available on the Program website at www.scvurppp.org. 

http:www.scvurppp.org
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Certification Regarding SCVURPPP Program Annual Report 

"I certify, under penalty of law, that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to ensure that qualified personnel 
properly gather and evaluate the information submitted.1 Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted, is, to the best of my knowledge and belief, true, 
accurate, and complete.2 I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 3.. 

Submitted on behalf of the Santa Clara Valley Urban Runoff Pollution Prevention Program (per 

Management Committee Direction) 


September 14, 2012 


Adam W. Olivieri, Dr. P.H., P.E. 


~~er ~ 

1 Notwithstanding the above. certain attachments were prepared as regional submissions as part of BASMAA collaborative efforts 
on behalf of all MRP Co-permittees. 

2Notwithstanding the above. some of the attachments are works-in-progress and are submitted only with the intent and for the 
purpose of illustrating progress. 

3 Even though the Program report contains and incorporates the individual Co-permittee annual reports as attachments. this 
certification is made only with respect to the former; separate Co-permittee certifications have been provided with the latter. 

111 West Evelyn Avenue, Suite 110. Sunnyvale, CA 94086. tel: (408) 720-8811 • fax: (408) 720-8812 
1410 Jackson Street. Oakland, CA 94612. tel: (510) 832-2852 • fax: (510) 832-2856 

1-800-794-2482 
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 Section 1    Introduction 
 
 
■ Background 
Program Description 
The Santa Clara Valley Urban Runoff Pollution Prevention Program (“Program”) is an association of 
thirteen cities and towns in Santa Clara Valley, the County of Santa Clara, and the Santa Clara Valley 
Water District (“Co‐permittees”) that share a common permit to discharge stormwater to South San 
Francisco Bay.  The Program incorporates regulatory, monitoring and outreach measures aimed at 
reducing pollution in urban runoff to the “maximum extent practicable” to improve the water quality of 
South San Francisco Bay and the streams of Santa Clara Valley.  The Program is organized, coordinated, 
and implemented in accordance with a Memorandum of Agreement (MOA) signed by the Co‐permittees 
in 1990, 1999, 2005 and 2006.  The MOA covers the responsibilities of each Co‐permittee and a cost‐
sharing formula for joint expenditures. 
 
In June 1990, the San Francisco Bay Regional Water Quality Control Board (Water Board or RWQCB) 
issued the Program its first NPDES permit.1  The permit was reissued in 19952, 20013 (amended in 20014 
and 20055) and 20096.  The permit reissued in 2009 is referred to as the Municipal Regional Stormwater 
NPDES Permit (MRP). The MRP covers stormwater discharges from a total of 76 municipalities and local 
agencies in Alameda, Contra Costa, San Mateo, and Santa Clara Counties, and the cities of Fairfield, 
Suisun City, and Vallejo.  
 
Program Management 
At the inception of the Program, the Santa Clara Valley Water District took the lead responsibility for 
management of the Program.  EOA, Inc. was later retained to provide Program management services, 
and the Program’s Management Committee designated the District as the Program’s fiscal agent.  On 
July 1, 2005, the City of Sunnyvale became the Program’s fiscal agent. 
 
The Program’s Management Committee (MC) is the official decision‐making body for the Program. The 
MC consists of at least one person from each Co‐permittee who is officially designated and duly 
authorized to vote in his/her capacity as representative to the Program. In most instances, Co‐
permittees have also designated and authorized alternative representatives to vote in the absence of 
the primary representative. In all cases, the person authorizing and designating the representative to 
the Program is a duly authorized representative of the principal executive officer or ranking official of 
the Co‐permittee.  
 
During the term of the Permit, the Program Manager will submit, on a “joint basis”, certain permit‐
required reports and a certification statement on behalf of the Co‐permittees to the Water Board. In 
August 2010, Co‐permittees authorized the Program to continue submitting “joint reports” and a 

                                                            
1 NPDES Permit No. CAS029718, Order No. 90‐094. 
2 NPDES Permit No. CAS029718, Order No. 95‐180 (as amended 7/21/99). 
3 NPDES Permit No. CAS029718, Order No. 01‐024 (2/21/01). 
4 NPDES Permit No. CAS029718, Order No. 01‐119, Amendment Revising Provision C.3. (10/17/01). 
5 NPDES Permit No. CAS029718, Order No. R2‐2005‐0035, Amendment Revising Order 01‐119 (7/20/05). 
6 NPDES Permit No. CAS612008, Order No. R2‐2009‐0074 (10/14/09). 
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certification statement on their behalf. A signed confirmation statement from each Co‐permittee 
designating a MC representative and/or alternate for their agency, and authorizing the Program 
Manager to submit certain reports to the Water Board on their behalf was included within Appendix 1‐1 
of the Program’s FY 09‐10 Annual Report.  During FY 11‐12, there were several changes made to MC 
representatives and alternates.  The signed confirmation statements authorizing these changes are 
included within Appendix 1‐1 of this Annual Report. 
 
Program Annual Report 
Permit Provision C.16.a of the MRP requires each Co‐permittee to submit an Annual Report by 
September 15 of each year. Program annual reports are not required in accordance with the MRP; 
however, the Program’s Management Committee decided at its June 17, 2010 meeting that a Program 
Annual Report is useful for documenting Program‐wide activities and should be developed each year.  
 
■ Organization of Report 
The Program’s FY 11‐12 Annual Report consists of 15 sections, with relevant tables placed at the end of 
each section, and one Appendix.  Each section reports on a specific Permit Provision. The Appendix 
provides final work products and other relevant information related to the completion of Program 
activities for specific provisions. Related tasks and activities not related to a specific Permit Provision 
(e.g., street sweeping, Santa Clara Basin Watershed Management Initiative (SCBWMI) activities, etc.) are 
placed in the most appropriate section. The structure of each Annual Report section, in most cases, 
consists of the following: 

 Introduction – provides brief background information about the specific Permit Provision and its 
requirements; 

 Program Activities – provides Program accomplishments for specific sub‐provisions and/or 
projects; and 

 Regional Activities – provides accomplishments conducted at the regional‐level (e.g., BASMAA‐
related tasks) for specific sub‐provisions and/or projects.    

 
Following Section 1, the Program FY 11‐12 Annual Report volume consists of the following sections: 

Program FY 11‐12 Annual Report  
Section 2‐ Provision C.2 Municipal Operations 
Section 3‐ Provision C.3 New Development and Redevelopment 
Section 4‐ Provision C.4 Industrial and Commercial Site Controls 
Section 5‐ Provision C.5 Illicit Discharge Detection and Elimination 
Section 6‐ Provision C.6 Construction Site Control 
Section 7‐ Provision C.7 Public Information and Outreach 
Section 8‐ Provision C.8 Water Quality Monitoring 
Section 9‐ Provision C.9 Pesticides Toxicity Control 
Section 10‐ Provision C.10 Trash Controls 
Section 11‐ Provision C.11/12 Mercury and PCBs Controls 
Section 12‐ Provision C.13 Copper Controls 
Section 13‐ Provision C.14 PBDE, Legacy Pesticides and Selenium  
Section 14‐ Provision C.15 Exempted and Conditionally Exempted Discharges  
Section 15‐ Regional Supplement for Pollutants of Concern and Monitoring  
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 Section 2    Municipal Operations 
 
 
■ Introduction 
Provision C.2 of the MRP requires Permittees to implement appropriate best management practices 
(BMPs) during operation, inspection and routine repair and maintenance of municipal facilities and 
infrastructure to control and reduce non‐stormwater discharges and polluted stormwater to storm 
drains and watercourses. The provision identifies the following specific maintenance activities that 
require development and implementation of BMPs:  

 Street and road repair and maintenance (C.2.a.),  

 Sidewalk/plaza maintenance and pavement washing (C.2.b.),  

 Bridge and structure maintenance and graffiti removal (C.2.c.), 

 Stormwater pump stations (C.2.d.), 

 Rural public works construction and maintenance (C.2.e.), and  

 Corporation yards (C.2.f.). 
 
■ Program Activities 

The SCVURPPP Municipal Operations Ad Hoc Task Group (AHTG) was formed in 2009 to assist Co‐
permittees with implementing the new requirements in Provision C.2.  In FY 11‐12, the AHTG met 
twice to share their experiences with implementing C.2 requirements.  The following topics were 
discussed: 

 Pump Station Monitoring Program – During FYs 09‐10 and 10‐11, Program staff worked with the 
AHTG to develop guidance for pump station dry weather sampling and wet season inspections. 
The final document provides suggested sampling and inspection procedures for pump station 
monitoring, as well as example field data collection forms for dry weather sampling and wet 
season inspections. Co‐permittees reported procedures for collecting dry and wet weather 
monitoring data for pump stations in place and shared experiences implementing the 
procedures.  Encroachment permits have been obtained where needed. The AHTG determined 
that no changes to the data collection forms are needed at this time.  Collection System 
Screening Program, the municipal maintenance staffs’ ongoing implementation of collection 
system screening for illicit discharges was discussed (see Section 5). 

 Rural Roads Maintenance Training Workshops – On October 3 and 4, 2011, the Program co‐
sponsored and helped conduct in‐class workshops on rural roads maintenance best 
management practices (BMPs). The same workshop was conducted on both days. The 
workshops were funded in‐part by the American Recovery and Reinvestment Act of 2009 and 
the Clean Water State Revolving Fund, through an agreement with the State Water Resources 
Control Board. The workshops were aimed at rural roads maintenance workers and their direct 
supervisors, and covered practical, effective BMPs for road maintenance that also protect fish 
habitat and water quality. Topics included impact of roads on fish, routine maintenance of 
paved and unpaved roads, sediment control, working near streams, culvert cleaning, woody 
material management, emergency work, and general housekeeping BMPs. The afternoon 
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session included a group exercise where attendees developed BMP plans for example scenarios.  
The agenda, evaluation summary, and list of attendees for each of the sessions are included in 
Appendix 2‐1. 

 Municipal Maintenance Workshop – AHTG members expressed interest in conducting a training 
workshop for municipal maintenance staff. Potential workshop topics included providing an 
overview of MRP requirements and an update on current BMPs.  In addition, there is interest in 
discussing the latest full‐capture trash devices installed in Santa Clara County.  The workshop 
was originally scheduled for spring 2012 but was postponed at the request of the AHTG to fall 
2012. 

 
■ Regional Activities 

Program staff continues to participate in the BASMAA Municipal Operations Committee and 
provides input on activities being conducted at the regional level.  During FY 11‐12, the following 
issues were discussed: 

 Expanding the existing BASMAA Surface Cleaner Training and Recognition Program to 
include mobile automotive washing and carpet cleaning and add Spanish‐language 
information for each business type; 

 Information sharing on municipal maintenance BMPs. 
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 Section 3  New Development and Redevelopment 
Control Measures 

 
 

■ Introduction 
Provision C.3 contains the requirements for appropriate source control, site design, stormwater 
treatment and hydromodification management measures in new development and redevelopment 
projects to address stormwater runoff pollutant discharges and prevent increases in runoff flows, with 
emphasis on implementation of low impact development (LID) techniques. This section of the Annual 
Report describes the Program’s efforts during FY 11‐12 to assist Co‐permittees to control the impacts of 
development on stormwater quality and flow through the development project planning, review and 
approval process.   
 

■ Program Activities 

During FY 11‐12, Program efforts continued to focus on assistance to Co‐permittees with C.3 and HMP 
implementation, conducting training workshops for municipal staff and the development community, 
and implementation of new requirements in the MRP.  The Program continued to support the C.3 
Provision Oversight Ad Hoc Task Group (C3PO AHTG) and use it as a forum to discuss Co‐permittee 
needs, C.3 implementation issues, and updates on regional activities.  The C3PO AHTG met 
approximately bimonthly during FY 11‐12 to accomplish required tasks. 
 
C.3.a. New Development and Redevelopment Performance Standard Implementation  

This provision requires Co‐permittees to update legal authority and development review and permitting 
processes, and conduct training and outreach to address new C.3 requirements.  It also requires Co‐
permittees to encourage all projects not regulated by Provision C.3, but that are subject to the Co‐
permittees’ planning, building, development, or other comparable review, to include adequate source 
control and site design measures. 
 
The Program implemented the following activities to help meet this requirement: 
 
Municipal Staff Training 

During FY 11‐12, the Program conducted four workshops to assist Co‐permittees with implementation of 
Provision C.3 and requirements for construction site management and inspection (Provision C.6): 

 Half‐Day Workshop for Municipal Staff, “How to Implement the New LID Requirements” – 
November 8, 2011 (Campbell)  

 Half‐Day Workshop for Consultants (and Municipal Staff), “Implementing New C.3. Low Impact 
Development Requirements  for New Development and Redevelopment Projects” – January 27, 
2012 (San Jose)  

 Stormwater Workshop for Construction Site Inspectors, “Inspecting Construction BMPs and 
Construction of Permanent Stormwater Controls” –  February 7, 2012 (Cupertino) 
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 The Annual C.3. Workshop, “Implementing Low Impact Development Requirements for New 
Development and Redevelopment Projects” – June 5, 2012 (Campbell). 

 
Both half‐day workshops covered the changes to the MRP Provision C.3 requirements, incorporating LID 
measures into regulated projects, applying LID treatment reduction credits for Special Projects, and 
evaluating the feasibility of infiltration and rainwater harvesting/use, including use of the Program’s LID 
Feasibility Worksheets, Special Projects Worksheet, and C.3 Data Form.  The November 8, 2011 
workshop was limited to municipal staff, while the January 27, 2012 workshop was open to the 
engineering consulting community.  A total of 107 municipal staff and 50 consultants attended the two 
workshops.  The workshop flyers, agendas, evaluation summaries and attendance lists for the November 
and January workshops are included within Appendices 3‐1 and 3‐2, respectively. 
 
The Annual C.3. Workshop attracted 117 participants.  The workshop was designed to address topics of 
interest to municipal and private planning/engineering staffs related to the MRP and low impact 
development (LID).  This full‐day workshop included regulatory updates on the MRP, results of the 2012 
Site Design Awards, and a panel presentation on implementing stormwater requirements at local new 
development and redevelopment projects.  The afternoon session of the workshop included two 
concurrent tracks.  Track 1 focused on LID treatment measure selection, and feasibility analysis and 
design considerations. Track 2 focused on treatment measure sizing procedures. The workshop featured 
exhibits from three vendors of stormwater control measures and related products. The workshop flyer, 
agenda, evaluation summary, and attendance list for the workshop are included within Appendix 3‐3. 
 
Information on the Stormwater Workshop for Construction Site Inspectors is presented in Section 6 and 
Appendix 6‐1. 
 
Development of Guidance Materials 

Program staff worked with the AHTG to completely revise the SCVURPPP C.3. Stormwater Handbook to 
address new C.3 requirements and provide clear guidance to Co‐permittees and design professionals on 
how to incorporate C.3 measures into project plans.  The Handbook update was completed in April 
2012. It is posted on‐line on the Program’s website at http://www.scvurppp‐
w2k.com/c3_handbook_2012.shtml  
 
Program staff also facilitated AHTG review of regional submittals and guidance documents and provided 
AHTG comments to the BASMAA Development Committee (see “Regional Activities”). 

 
Site Design Awards 

In 2006, the Program began an awards program for exemplary site designs to protect water quality.  This 
awards program recognizes Santa Clara Valley’s public agency and private development community 
leaders who are solving site design challenges, reducing stormwater pollution and runoff quantity, and 
meeting the requirements of the MRP.  Applications for the awards program also help provide 
information on additional site design examples for updating the Program’s Site Design Guidebook1.  An 
Awards Committee consisting of Program staff, Co‐permittee representative(s), local consultant(s), and 
an environmental group representative reviews the submittals and selects the winners.   
 

                                                            
1 SCVURPPP, “Developments Protecting Water Quality: A Guidebook of Site Design Examples”, February, 2007  

  3‐2 

http://www.scvurppp-w2k.com/c3_handbook_2012.shtml
http://www.scvurppp-w2k.com/c3_handbook_2012.shtml


    Section 3: New and Redevelopment Control Measures 

The Program continued the Site Design Awards program in 2012, and the following award winners were 
announced at the June 5, 2012 C.3. Workshop: 

 Private Project Institutional – Stanford University Graduate School of Business, Stanford 
University Utilities 

 Public Project – Rosita Park and Rosita Avenue Improvements, City of Los Altos 

 Public Project (Honorable Mention) – Los Gatos Library, Town of Los Gatos 

The award winners will be formally recognized at a luncheon meeting of the APWA South Bay Chapter 
on October 17, 2012. 
 
C.3.b. Regulated Projects 

Green Streets Pilot Projects 

In FY 09‐10, Program and Co‐permittee staff formed the Green Streets Work Group to discuss the 
requirements for green streets and potential green street projects.  This Work Group did not meet in FY 
11‐12; however, potential Green Street projects and opportunities for funding were discussed at the 
C3PO AHTG meetings and at Management Committee meetings.  Program staff provided technical 
assistance and wrote letters of support for the several Green Street projects that applied for grant 
funding during FY11‐12. Program staff is also continuing to provide data on local Green Street projects 
to GeoSyntec (BASMAA consultants) for inclusion in the regional Green Streets report and for 
conducting modeling studies to estimate pre‐project and post‐project pollutant loads as part of that 
report. 
 
The following projects have been identified as qualifying Green Street pilot projects in Santa Clara 
County: 
 
Hacienda Avenue, Campbell  
 
Hacienda Avenue is a residential collector street that provides an important east/west link for residents 
of Campbell and San Jose to the Santa Clara County Los Gatos Creek Park and Trail, as well as other 
points to the north and south.  Currently the roadway is a 70‐foot wide expanse of pavement, which 
creates a physical separation between the neighborhoods to the south and north.  The City of Campbell 
has proposed a “Green Street” project to significantly reduce the roadway width by reclaiming and 
transforming approximately 25% of the existing roadway surface into public green space, running the 
length of Hacienda Avenue (approximately 1 mile).  The project will include:    

 Replacement of asphalt concrete surfaces with pervious material such as permeable paving, 
landscaped areas, and bioretention areas.  

 Landscaped bioretention areas with non‐turf, non‐invasive and low maintenance drought 
tolerant plant materials, for treatment of runoff from street surfaces. 

 Street trees, where appropriate, to provide shading over new paved surfaces. 

 Bicycle lanes and sidewalks to provide an attractive pedestrian and bicycle route.   
 
The City of Campbell received funding for the project from the Integrated Regional Water Management 
(IRWM) grant program and Caltrans.  The project is in its planning phases and construction will likely 
being in 2013. 
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Packard Foundation Project, Los Altos 

In June 2012, the David and Lucile Packard Foundation completed construction of a new office building 
in downtown Los Altos.  The project will include flow‐through rain gardens along Second Street from 
Lyell Street to Whitney Street.  These rain gardens are not required for the Packard Foundation Project 
to meet C.3 or other local agency stormwater requirements; they are an additional feature to treat a 
portion of the street runoff while providing a sustainable design element accessible to the 
public.  Therefore, the Second Street rain gardens qualify as a Green Street project.  The Packard 
Foundation is providing full funding for this project. 
 
Other potential green street projects are currently being evaluated and grant funding is being pursued. 
 
C.3.c. Low Impact Development (LID) 

Participation in BASMAA Development Committee 

Program staff is participating in the BASMAA Development Committee to implement the requirements 
under this provision, as many of the requirements were or will be met by the development of regional 
products. Highlights of the tasks implemented by the BASMAA Development Committee in FY 11‐12 are 
presented under “Regional Activities”. 
 
Development of Guidance Materials 

As mentioned earlier, Program staff completed an update of the SCVURPPP C.3. Stormwater Handbook 
to new requirements in Provision C.3, particularly the LID site design, source control and treatment 
requirements.  The Handbook now includes information on: 1) integration of site design and source 
control measures into the development project;  2) design, construction, and maintenance 
considerations for LID measures;  3) determining and documenting the feasibility of infiltration and 
rainwater harvest/use prior to selecting a biotreatment measure (including checklists and a flow chart); 
4) applying LID treatment reduction credits to Special (smart growth) Projects; and 5) developing a 
Stormwater Management Plan. 
 
Outreach to the Development Community  

In addition, Program staff (Jill Bicknell) gave three presentations to help educate members of the 
development community and other groups about LID implementation in Santa Clara Valley and the new 
LID requirements. These included: 

 Half‐Day Workshop for Consultants, “Implementing New C.3. Low Impact Development 
Requirements  for New Development and Redevelopment Projects” – January 27, 2012  
(San Jose);  

 “Gearing Up for New LID Requirements in the San Francisco Bay Area”, presented at the CASQA 
2011 Annual Conference, September 27, 2011; and 

 Informal presentation on LID Treatment Reduction Credits for Special Projects at meeting of 
South Bay Chapter of the Building Industry Association‐Bay Area, November 17, 2011 (Milpitas).  
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C.3.f. Alternative Certification of Stormwater Treatment Systems 

To assist Co‐permittees in identifying third parties to conduct alternative certification reviews of 
stormwater plans for proposed development projects, the Program has maintained a “List of Qualified 
Consultants” on its website.  This is a list of licensed engineers who are qualified to design or review 
proposed storm water treatment control measures and hydromodification flow control facilities for new 
and redevelopment projects.  During FY 11‐12, Program staff began the biennial process of updating this 
list.  The Request for Qualifications (RFQ) was revised to require consultants to demonstrate experience 
with the sizing and design of LID treatment measures and with inspection of constructed LID measures 
for consistency with approved plans. The RFQ notice was approved by the C3PO AHTG and sent out on 
July 17, 2012, with responses required by August 15, 2012.  The update will be completed in fall 2012, 
and the final updated list will be distributed to Co‐permittees and posted on the Program’s website.  
 
C.3.g. Hydromodification Management 

With the adoption of the MRP, the hydromodification management (HM) requirements for Co‐
permittees changed in two significant ways: 1) the project size threshold was lowered to 1 acre of 
impervious surface; and 2) the HM applicability map changed to include more areas of the County.  As a 
result of these changes, more projects will need to meet the HM requirements.  
 
In FY 10‐11, Program staff worked with the City of San Jose and other Co‐permittees to complete a more 
refined impervious surface analysis of the “Areas Under Review” noted on the HM applicability map and 
submitted the results and the proposed map revisions to the Water Board by the October 13, 2010 
deadline. The Water Board adopted the map revisions as part of the MRP amendment adopted on 
November 28, 2011.  Using this adopted countywide HM applicability map, Program staff created city‐
specific maps for use by Co‐permittees and development project applicants in their jurisdictions.  The 
city‐specific HM maps are available at http://www.scvurppp‐w2k.com/hmp_maps.htm.  
 
Program staff also updated the Program’s HM guidance as part of the C.3 Stormwater Handbook update 
and continued to assist Co‐permittees with implementation issues, as needed. 
 
C.3.h. Operation and Maintenance of Stormwater Treatment Systems 

The requirements for Co‐permittees to conduct BMP Operation and Maintenance (O&M) Verification 
Programs in the MRP are similar to those in the previous permit, except for changes in inspection 
frequency and reporting.  Program staff updated the “Standard Stormwater Treatment BMP Inspection 
Data Collection Form” to be consistent with the MRP requirements.  Program staff will continue to 
collect annual inspection data from Co‐permittees for submittal to the Santa Clara County Vector 
Control District per Provision C.3.h.iv.(2); and for conducting internal analyses of common BMP O&M 
issues. 
 

■ Regional Activities 
Program staff continued to participate actively in the BASMAA Development Committee to implement 
the regional MRP requirements under this provision, with the Assistant Program Manager continuing to 
serve as Committee Chair.  The Development Committee accomplished the following regional tasks in FY 
11‐12: 

 Special Projects ‐ The MRP Amendment containing the Special Projects provisions and the green 
roof and biotreatment soil specifications were adopted by the Water Board on November 28, 
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2011. The amendment included two new Special Projects reporting requirements.  To ensure 
consistent reporting, the Committee developed regional guidance for the following: 

 Demonstrating the technical and economic feasibility or infeasibility of providing 100 % LID 
treatment on a Special Project site; 

 Providing design criteria for or references to certifications received by proprietary media 
filters and tree well filters that may be used on a Special Project site. 

 LID Feasibility/Infeasibility Criteria – BASMAA, on behalf of the MRP Permittees, submitted the 
“Harvest and Use, Infiltration and Evapotranspiration Feasibility/Infeasibility Criteria Report” to 
the Water Board on May 1, 2011.  This report describes the criteria and procedures that will be 
used to determine whether certain LID measures are infeasible on a project site.  Although the 
MRP does not require the feasibility report and procedures for determining feasibility to be 
approved by the Water Board, Water Board staff submitted comments and engaged in a 
dialogue with the Development Committee about their concerns during FY 11‐12. Water Board 
staff comments will be addressed in the upcoming Status Report on Application of 
Feasibility/Infeasibility Criteria due to the Water Board on December 1, 2013 (see discussion in 
Appendix 3‐4).   

Meanwhile, Co‐permittees will continue to use the submitted feasibility criteria for projects that 
are submitted for review.  Program staff led a work group of the Development Committee to 
develop checklists and other guidance materials to assist Permittees with the application of the 
feasibility criteria to proposed development projects. Program staff also integrated the criteria 
and evaluation process into the C.3 Stormwater Handbook.  

 Green Street Pilot Projects – Provision C.3.b.iii. requires Permittees to construct ten pilot green 
street projects throughout the region (a minimum of two in Santa Clara Valley) that incorporate 
LID site design and treatment techniques by December 2014.  The Development Committee 
contracted with Geosyntec Consultants to prepare the 2013 Green Street Pilot Project Summary 
Report on behalf of all Permittees; and to conduct modeling of water quality benefits of Green 
Street Projects, per Provisions C.3.b.iii. and C.3.b.v.(2).  The consultant has begun to compile 
information on currently identified green street projects and has developed a data collection 
form to assist with preparation of the status reports. 

 Site Design Measures for Small Projects and Single Family Homes – Provision C.3.i. requires 
Permittees to require development projects that create and/or replace 2,500 – 10,000 square 
feet of impervious surface and detached single family home projects that create and/or replace 
2,500 square feet or more of impervious surface to install one of six site design measures, 
beginning December 1, 2012.  Before that date, Permittees must develop standard 
specifications for lot‐scale site design and treatment measures as a resource for applicants with 
these types of projects. Program staff worked with the Development Committee and Geosyntec 
Consultants during FY 11‐12 to develop regional standard specifications in the form of four fact 
sheets on the following measures: pervious paving, landscape dispersion, rainwater harvesting 
and use, and rain gardens.  (The first three fact sheets cover the six required site design 
measures, and the fourth fact sheet on rain gardens is an optional measure available to small 
and single family home projects).  The completed fact sheets were approved by the 
Development Committee and the BASMAA Board and distributed to Permittees as a resource in 
early September. Over the next several months, Permittees will be modifying their development 
review procedures in order to fully implement Provision C.3.i by December 1, 2012. 
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More information on the regional tasks related to LID Feasibility/Infeasibility and Site Design Measures 
for Small Projects and Single Family Homes is provided in the BASMAA FY 11‐12 Regional Supplement 
for New Development and Redevelopment, which is included within Appendix 3‐4 of this Annual 
Report. 
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 Section 4    Industrial and Commercial Site Controls
 
 

■ Introduction 
Provision C.4 requires Permittees to implement an industrial and commercial site inspection and control 
program at all sites which could reasonably be considered to cause or contribute to pollution of 
stormwater runoff, with follow‐up and enforcement consistent with local Enforcement Response Plans 
(ERPs), to prevent discharges of pollutants and impacts on beneficial uses of receiving waters. The 
provision identifies specific elements of the program including identifying sites to inspect (C.4.b.ii.(1) 
and (2)), inspection frequency (C.4.b.ii.(3) and (5)), inspection content (C.4.b.ii.(4)), data tracking 
(C.4.b.ii.(6) and C.4.c.ii.(4)) and staff training. 
  

■ Program Activities 

The SCVURPPP Industrial and Commercial Business Inspection and Illicit Discharge Detection and 
Elimination (IND/IDDE) Ad Hoc Task Group (AHTG) was formed in 2009 to assist Co‐permittees with 
implementing new requirements in the MRP. The AHTG continued to meet in FY 11‐12 and 
accomplished the following tasks: 

 Program staff also developed a fact sheet entitled Requirements for Copper Roofs and Other 
Architectural Copper ‐ Protect water quality during installation, cleaning, treating, and washing! for 
use in educating municipal staff, contractors, and property owners.  The fact sheet describes BMPs 
for proper disposal of copper‐containing wash water.  In addition, information on BMPs was 
provided to attendees of the Program’s IND/IDDE Training Roundtable, held on May 23, 2012, and 
hard copies of the fact sheet were included in the workshop folder.  A copy of the fact sheet is 
included in Appendix 4‐1. 

 Program staff worked with the AHTG to develop a Mobile Business Outreach Brochure.  The 
brochure provides information about using BMPs to prevent polluted water from entering the storm 
drain system and why they are required.  The brochure is intended for automobile washers or 
detailers, power washers, carpet cleaners, steam cleaners and pet care services.  Inspectors will use 
the brochure to educate mobile businesses about proper handling and disposal of wastewater 
generated during these activities.  A copy of the brochure is included in Appendix 4‐2. 

 The Program planned and held a training roundtable for inspectors on May 23, 2012.  The training 
“Update on Stormwater Inspections of Industrial and Commercial Facilities” included the following:  
an overview of the stormwater program, topics describing how to inspect for trash, tips for nurdle 
inspections and BMPs for mobile wash and detailing businesses.  Training participants also 
participated in evaluating several inspection scenarios to determine different types of violations.  
Approximately 65 municipal staff, one Water Board staff and two Program staff attended the 
training.  The evaluation forms indicated that the vast majority of the attendees thought the 
workshop was either very useful or somewhat useful.  The agenda, attendance list and evaluation 
summary for this training are included in Appendix 4‐3.  Workshop presentations are available on 
the Program’s website (www.scvurppp.org). 
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■ Regional Activities 
Regional activities related to Provision C.4 are addressed, as needed, by the BASMAA Municipal 
Operations Committee. Program staff continues to participate in this Committee and provides input 
on activities being conducted by the Committee (see Section 2). 
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 Section 5    Illicit Discharge Detection and Elimination 
 
 

■ Introduction 
Provision C.5 requires Permittees to implement an illicit discharge control program that includes an 
active surveillance component, a centralized complaint collection component, and a follow‐up 
component to target illicit discharge and non‐stormwater sources. The provision identifies specific 
elements of the program including a central contact point for complaints and spill reporting (C.5.c.), 
mobile business discharge control program (C.5.d.), collection system screening program (C.5.e) and spill 
and discharge complaint tracking system (C.5.f).  
 

■ Program Activities 

The SCVURPPP Industrial and Commercial Business Inspection and Illicit Discharge, Detection and 
Elimination (IND/IDDE) Ad Hoc Task Group (AHTG) was formed in 2009 to assist Co‐permittees with 
implementing new requirements in the MRP. The AHTG continued to meet in FY 11‐12 to assist with 
implementing the MRP and accomplished the following tasks: 

 The AHTG reviewed the Collection System Screening Program Guidance Document developed by 
Program staff in FY 10‐11 to assist Co‐permittees with complying with MRP Provision C.5.e.ii.  
The purpose of the document is to provide guidance to municipal agencies for incorporating the 
MRP requirements into their existing storm drain system inspection and cleaning programs.  The 
AHTG determined that no changes were needed for the inspection procedures or data collection 
forms at this time. The Provision C.5.e requirement for a collection system screening program 
continues to be addressed by the SCVURPPP Municipal Operations AHTG.   

 The Program planned and held a training roundtable for inspectors on May 23, 2012.  The 
training “Update on Stormwater Inspections of Industrial and Commercial Facilities” included the 
following:  an overview of the stormwater program, topics describing how to inspect for trash, 
tips for nurdle inspections and BMPs for mobile wash and detailing businesses.  Training 
participants also participated in evaluating several inspection scenarios to determine different 
types of violations.  Approximately 65 municipal staff, one Water Board staff and two Program 
staff attended the training.  The evaluation forms indicated that the vast majority of the 
attendees thought the workshop was either very useful or somewhat useful.  The agenda, 
attendance list and evaluation summary for this training are included in Appendix 4‐3.  
Presentations given at the workshop are available on the Program’s website 
(www.scvurppp.org). 

 The AHTG continues to follow the activities of the BASMAA Municipal Operations Committee to 
address the mobile cleaner control program requirements. A Mobile Cleaner Outreach Brochure 
was developed by Program staff in FY 11‐12 (see Section 4). 

 

■ Regional Activities 
 Regional activities related to Provision C.5 are addressed, as needed, by the BASMAA Municipal 

Operations Committee. Program staff continues to participate in this Committee and provides 
input on activities that will be conducted by the Committee (see Section 2).  
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 Section 6    Construction Site Controls 
 
 
■ Introduction 
Provision C.6 requires Permittees to implement a construction site inspection and control program at all 
construction sites, with follow‐up and enforcement consistent with local Enforcement Response Plans 
(ERPs), to prevent construction site discharges of pollutants and impacts on beneficial uses of receiving 
waters. The provision identifies specific elements of the program including six Best Management 
Practices (BMPs) categories (C.6.c), the plan approval process (C.6.d), inspection frequency (C.6.e.ii.(2)), 
inspection content (C.6.e.ii.(3)), data tracking and reporting (C.6.e.ii.(4) and iii.) and staff training (C.6.f). 
In addition, Permittees reported on the adequacy of their legal authority and implementation of their 
Enforcement Response Plan in the FY 09‐10 Annual Report. 
 
■ Program Activities  

Co‐permittee Guidance 
The SCVURPPP Construction Inspection Ad Hoc Task Group (AHTG) was formed in September 2009 to 
assist Co‐permittees with implementing the new requirements in the MRP. The AHTG developed tools 
during FY 09‐10 to assist with implementation of the MRP, including an enforcement response plan 
(ERP) outline, a model stormwater construction inspection form, an Excel workbook template for 
construction inspection data tracking and guidance for identifying high priority construction sites for 
inspection during the wet season.  
 
During FY 11‐12, the AHTG met in May to discuss Water Board staff requests for data and ERPs, Water 
Board staff review of FY 10‐11 Annual Report Provision C.6 data (as presented in their March 26, 2012 
letter) and Notices of Deficiencies issued by Water Board staff. The Co‐permittees shared their 
experience with the requests and responses to Water Board staff.  The Water Board staff requests for 
tracking data not required by the MRP are being discussed in the BASMAA Development Committee. 
 
Municipal Staff Training 
The Program conducted and co‐sponsored a Stormwater Workshop for Construction Site Inspectors in FY 
11‐12.  The training, held February 7, 2012 in Cupertino, addressed inspection of construction BMPs and 
permanent stormwater controls. The San Mateo Countywide Water Pollution Prevention Program 
(SMCWPPP) held the same workshop on February 8, 2012 in Belmont.  SCVURPPP members who could 
not attend the training on February 7th were invited to attend the SMCWPPP training on February 8th 
and vice versa.  The agenda, attendance list and evaluation summary for the workshop are included in 
Appendix 6‐1. Workshop presentations are available on the Program’s website (www.scvurppp.org). 
 
The Program also renewed subscriptions to the CASQA Construction BMP Handbook portal for Co‐
permittees’ use.  
 
■ Regional Activities 
Program staff participated in the BASMAA Development Committee, which serves as the forum for 
discussion of regional issues and activities related to Construction Site Control.  In FY 11‐12, the 
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Committee discussed: 1) modification of the FY 11‐12 annual reporting format for construction 
inspection data summaries; and 2) Water Board staff data requests and review of FY 10‐11 C.6 annual 
reports.  
 
Program staff also participated in the CASQA Construction Subcommittee conference calls and provided 
information of interest to Co‐permittee staff.  
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 Section 7    Public Information and Outreach 
 
 
■ Introduction 
The goals of the Public Information and Outreach (Public Information and Participation or PI/P) element 
of the Program are to identify and change behaviors that adversely affect water quality, and to increase 
the understanding and appreciation of streams and the Bay.  The Program’s FY 11‐12 PI/P Work Plan 
provided a strategy to achieve these education and public participation goals with specific projects 
funded in the Program’s FY 11‐12 budget.  
 
Highlights of the accomplishments of FY 11‐12 PI/P projects and ongoing projects from previous years 
are described in the sections below according to permit requirements.   
 
FY 11‐12 PI/P projects included the following:   

 Program Activities 

 Advertising Campaign – Watershed Watch Campaign (Provision C.7.b.) 

 Public Outreach Events (Provision C.7.e.) 

 Citizen Involvement Events ‐ Watershed Watchers Program at the Don Edwards San 
Francisco Bay National Wildlife Refuge, and funding for advertising the National River 
Cleanup Day (Provision C.7.f.) 

 School‐Age Children Outreach ‐ ZunZun School Assemblies and Watershed Watchers 
Program at the Don Edwards San Francisco Bay National Wildlife Refuge. (Provision C.7.e.) 

 Regional Activities 

 BASMAA Regional Advertising Campaign (C.7.b.) 

 BASMAA Media Relations Project (C.7.c.) 

 BASMAA IPM Store Partnership Program (C.9.h.i) 
 
■ FY 11‐12 Program Activities 

C.7.b. Advertising Campaigns 
The Program is participating in BASMAA’s “Be the Street” Campaign to conduct anti‐litter outreach.  The 
Be the Street Campaign is using a Community Based Social Marketing approach to set “no littering” as 
the norm among the target audience, which is youth between the ages of 14 – 24.  As required by the 
MRP, a baseline survey was conducted prior to launching the campaign. The survey assessed the 
littering behavior and perceived social norms related to littering among youth living in the Bay Area. 
Additional information on the Be the Street Campaign and survey results are included under “Regional 
Activities”. 
 
The cornerstone of the Program’s outreach activities is the Watershed Watch Campaign (Campaign). 
The Watershed Watch Campaign completed 12 years of implementation (and 11 years of advertising) in 
FY 11‐12. The Campaign implemented various outreach activities including media advertising. 
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A draft FY 11‐12 Campaign Work Plan is included within Appendix 7‐1. The Watershed Watch Media 
Advertising Plan, completed in July 2011 is also included within Appendix 7‐1.  
 
The following describes tasks completed by the Program’s consultant, with assistance from Program and 
Co‐permittee staff, during FY 111‐12. The detailed Watershed Watch Campaign and Media Report is 
included in Appendix 7‐1. 

 Task 1: Creative Development – Used existing litter, pesticides, Green Gardener and car wash 
advertisements on Spanish and English television, English radio and online. Developed a new 
advertisement promoting less‐toxic pest control for transit advertising (bus back posters). 
Created seven videos featuring educational programs conducted by Co‐permittees and 
Campaign partners for placing on KNTV NBC 11’s Class Action program. Created new online 
advertisements on litter. 

 Task 2: Media Advertising – Conducted a media promotion consisting of radio, television, online 
and transit advertising. Messages included less‐toxic pest management, litter prevention, Green 
Gardener program promotion, car washing, and proper disposal of mercury containing wastes. 
Television advertising included an exclusive sponsorship of the KNTV’s Class Action program for 
13 weeks. The Watershed Watch educational segments played at the end of each Class Action 
program for this duration. Advertisements ran from August 2011 to June 2012.  The media buy 
on Spanish TV (Univision KDTV 14) included exclusive program sponsorships and interviews with 
the Watershed Watch spokesperson, Ricardo Barajas (City of San Jose). 

Overall, the Watershed Watch media buys included 646 radio advertisements (430 paid and 216 
free), 226 advertisements, educational videos and interviews on television ( 169 paid and 57 
free), and 50 transit advertisements (40 paid and 10 free). In addition, online advertising 
conducted on www.nbcbayarea.com, Facebook, Chinook Book mobile application received 
4,930 clicks overall.  The net advertising budget for media was $ 91,130. Media partners 
provided an added value package of benefits and resources of $ 105,888. Additional details on 
the media campaign are in the Watershed Watch Campaign Annual Report included in Appendix 
7‐1.  

 Task 3: Partnership Development and Coordination – Continued development of the partner 
database and conducted meetings with potential partners. Developed two new 
community/business partnerships (Green Town Los Altos, Heavenly Greens). Currently, eight 
Watershed Watch partners offer discounts with the Watershed Watch discount card.  A list of 
current partners is included in Appendix 7‐2. 

 Task 4: Added Value Development – As a result of media partnership negotiations and 
community partnership activities, the Campaign received significant added‐value resources. 
These include free advertising, partnership discounts, live promotions, etc. The estimated total 
added‐value to the FY 11‐12 Campaign from partners (community and media) is $116,302. 
Additional details are included in the Watershed Watch Campaign Annual Report included in 
Appendix 7‐1. 

 Task 5: Website Maintenance –Continued to maintain the Watershed Watch website. The 
Watershed Watch Web Statistics Report is included in Appendix 7‐3. 

 Task 6: Events Coordination – Coordinated and attended community outreach events. The 
consultant staffed five outreach events including one promotional car wash event. 
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 Task 7: Public Relations – Developed a press release promoting Santa Clara Valley Green 
Gardeners. Developed talking points and coordinated interviews on KDTV.  

 Task 8: FY 12‐13 Work Plan and FY 11‐12 Annual Report Development – Developed the FY 12‐
13 Work Plan and the FY 11‐12 Campaign and Media Report. Submitted monthly Campaign 
reports to the Management Committee.   

 
Evaluation of Effectiveness  

Many factors indicate that the FY 11‐12 Watershed Watch Campaign was a success (see the FY 11‐12 
Watershed Watch Campaign Report in Appendix 7‐1).  Some of these include: 

 The continued successful partnership with Classic Car Wash,  Premier Car Wash, Happy Hollow 
Park and Zoo, Yamagami’s Nursery and Jiffy Lube; 

 The large number of gross impressions  made by media advertising: 13,400,443; 

 Media and community partners provided $ 116,302 in added‐value resources, which greatly 
supplemented the Campaign’s total media buy of $ 91,130; and 

 The completion of all tasks in the FY 11‐12 scope of work, with active participation of Program 
and Co‐permittee staff. 

  
C.7.c. Media Relations – Use of Free Media 
During FY 11‐12, the Program participated in the BASMAA Media Relations Project which conducted 
seven pitches. The topics include the following: 

 Save the Bay/Trash Hot Spots  

 Don’t Burn Holiday Gift Wrap  

 Rainy Season PSAs  

 Baseline Litter Survey  

 Car Washing PSAs  

 Pools & Spas  

 Pesticides: Exterior Spraying PSAs  
 
The pitches resulted in 55 total media placements. Copies of the pitches were provided to Co‐permittees 
for placement in local community newspapers.  In addition, a pitch on new pesticide spraying 
regulations from the California Department of Pesticide Regulation (DPR) was prepared for release in 
early FY 2012‐13.  
 
Evaluation of Effectiveness 

The seven pitches conducted by the BASMAA Media Relations Project resulted in 55 media placements: 
twenty‐one on the radio; twenty‐six online (this included radio station and newspaper websites), five on 
TV and three in print media. The press release on the baseline litter survey alone received more than 30 
mentions  in  the media.   Additional details are  included  in  the BASMAA Media Relations Final Report 
included in Appendix 7‐4. 
   



FY 11‐12 Annual Report 

  7‐4 

C.7.d. Stormwater Point of Contact 
Program’s Toll‐Free Telephone Numbers 

The Program maintained two toll free telephone numbers, the Program’s information number (800‐794‐
2482) and the Watershed Watch hotline (866‐WATERSHED), for calls from the general public and 
requests for information. Program and Watershed Watch consultant staff continued to maintain the 
Program and Watershed Watch websites respectively.  
 
Individual agency points of contact are publicized on Program outreach materials and websites and the 
point of contact is maintained by the Program and their authorized agents. The Management 
Committee Contact List and the Construction‐Illegal Discharge‐Industrial Inspection Contact List are 
included in Appendix 7‐5. 
 
Evaluation of Effectiveness 

The Watershed Watch website continued to receive a large number of visits this year. Program staff 
received 39 requests on the Watershed Watch website for outreach materials, and 13 requests for 
information. Program staff also responded to approximately 18 calls from the public in FY 11‐12.  
 
C.7.e. Public Outreach Events 
Program staff, the Watershed Watch consultant, and Co‐permittees staffed eleven events at which IPM, 
proper car washing, litter, and general storm water pollution prevention outreach was conducted. 
Events were selected based upon target audience and expected attendance. Outreach events in FY 11‐
12 included: 

 Pumpkins in the Park, October 8, 2011 

 Haunted History, Sunday, October 30, 2011 

 NVIDIA Corp. Earth Day Event, April 19, 2012  

 Mission College Earth Day Event, April 19, 2012 

 Green Town Los Altos, April 21, 2012 

 Spring in Guadalupe Gardens, April 28, 2012  

 Home Depot Garden Friendly Event, Saturday, May 19, 2012 

 Robertsville Classic Car Wash, May 30, 2012 

 Capitol Premier Car Wash, June 6, 2012 

 Delta Queen Classic Car Wash, June 13, 2012 

 Festival in the Park, June 23, 2012 
 
Event staff distributed the following brochures at the events: Less‐Toxic Pest Management fact sheets, 
“10 Most Wanted Backyard Bugs” brochures, “Pests Bugging You” pocket guides, “You are the Solution 
to Water Pollution” brochures, “Clean Cars & Clean Creeks” brochures, and giveaways (e.g. flyswatters, 
OWOW magnets, notepads, and temporary tattoos).  The flyswatters have the Watershed Watch 
website and hotline number and the words “The Original Earth‐Friendly Pest Control” printed on them.  
The bean bag game for children was used at most of the outreach events. Children learn about the 
proper disposal of wastes by tossing bean bags that represent different wastes (e.g., soap, paint, 
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fluorescent light bulbs, candy wrappers, pesticides etc.) into appropriate holes (sanitary sewer, storm 
drain, household hazardous waste collection center, recycle, or garbage).  The bean bag labeled “rain” is 
the only one that is tossed into the hole marked “storm drain”.  
 
Evaluation of Effectiveness 

Event staff distributed approximately 3,500 fact sheets, brochures and giveaways.  The bean bag game 
continued to be very popular at events and offered a good opportunity to educate children and adults 
about stormwater pollution prevention. Approximately 950 kids played the bean bag game at events 
this year. Additional details on each event are provided in Table 7‐1 Outreach Events Reporting. 
 
C.7.f. Watershed Stewardship Collaborative Efforts 
Santa Clara Basin Watershed Management Initiative (SCBWMI) 

During FY 11‐12, the Program continued to participate in the Santa Clara Basin Watershed Management 
Initiative (SCBWMI). Program staff participated in the following activities: 

 Core Group participation – Program staff participated in the SCBWMI Steering Committee 
(formerly Core Group) and reviewed work products as needed.  

 Zero Litter Initiative (ZLI) – In FY 09‐10, the SCBWMI launched a “Zero Litter Initiative” (ZLI) to 
address urban runoff and non‐urban runoff related litter problems in Santa Clara Valley. 
Program staff actively participated in ZLI meetings in FY 11‐12 and participated in planning 
follow‐up actions related to reducing the impacts of homeless encampments in creeks.  The ZLI 
is currently planning a roundtable discussion in fall 2012 to discuss actions to reduce trash in 
water bodies from municipal trash hauling activities.  Additional information about the ZLI and 
its relationship to SCVURPPP trash control activities is presented within Section 10 of this Annual 
Report.   

 SCBWMI Land Use Subgroup – Program staff participated in the SCBWMI Land Use Subgroup 
and implemented the following activities: 

 Prepared meeting agendas and meeting summaries.  

 On April 5, 2012, Program staff represented the SCBWMI Land Use Subgroup at the “Going 
Native Garden Tour" training session for volunteer docents, who were being trained to 
provide information on native plants to visitors at gardens in the tour. Program staff gave a 
training session on the benefits of incorporating watershed‐friendly site designs in 
residential landscapes and gardens, based on information in the Land Use Subgroup's "Soak 
It Up!" flyer that describes watershed‐friendly site designs.  The presentation included 
photographs of projects with site design measures such as pervious paving, disconnected 
downspouts, swales and dry creeks, and rain gardens.  The intent of the Land Use 
Subgroup's presentation was to help prepare docents to discuss watershed‐friendly site 
designs with tour visitors.  Approximately 85 docents attended the training. 

 On April 19, 2012, Program staff, San Jose staff and other representatives of the SCBWMI 
Land Use Subgroup gave a three‐hour training session on watershed‐friendly site designs to 
participants in the Santa Clara County Master Gardeners program.  The audience included 
both Master Gardeners and Master Gardener trainees.  The training session provided 
information on the benefits of incorporating watershed‐friendly site designs in residential 
landscapes and gardens, practical tips for installation and case studies of completed 
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projects.  The presentations built on concepts that are included in the Land Use Subgroup's 
"Soak It Up!" flyer on watershed‐friendly site designs, and included information on and case 
studies of site design measures such as pervious paving, disconnected downspouts, swales 
and dry creeks, and rain gardens.  The intent of the Land Use Subgroup's presentation was 
to encourage Master Gardeners to incorporate watershed‐friendly site designs in their own 
gardens, and to introduce these concepts to others in their work as Master Gardener 
volunteers.  Approximately 105 Master Gardeners and Master Gardener trainees attended 
this training.   
 
The Friends of the Estuary awarded the Land Use Subgroup the 2011 "Outstanding 
Environmental Project Award" for their work on the "Soak It Up Flyer" and partnerships with 
Acterra and the Going Native Garden Tour to produce and publicize the flyer. 

 
Santa Clara County Creeks Coalition  

Similar to previous years, the Program participated in and supported the Annual Creeks and Watershed 
Conference conducted by the Santa Clara County Creeks Coalition (SCCC), and provided funding for 
printing the Annual Newsletter published by SCCC.   
 
Stevens & Permanente Creeks Watershed Council  

Program staff assisted the Stevens & Permanente Creeks Watershed Council (SPCWC), which is now a 
part of Acterra, in preparing a grant application for the Water District’s Watershed Stewardship Grant. 
The application requested funding to implement the SPCWC’s Volunteer Monitoring and Outreach 
Program (VOMP). The grant application was selected for funding.  In FY 11‐12, Program staff continued 
to provide assistance to Acterra in implementing the VMOP.  Additional information is provided in 
Section 8 of this Annual Report. 
 
Going Native Garden Tour 

The Program provided funding to support the Going Native Garden Tour (GNGT) held on April 21 and 22, 
2012. There were approximately 7,754 visits to the gardens.  The tour featured 58 gardens that 
demonstrated environmentally sensitive gardening practices with an emphasis of reduced water use, 
reduced chemical and pesticide use and improved habitat using California native plants. The Land Use 
Subgroup's "Soak It Up!" flyer was available at each garden on the tour.  The GNGT Summary Report is 
included in Appendix 7‐6. 
 
C.7.g. Citizen Involvement Events 
The Program provided funding for the following citizen involvement events: 

1)  Citizen involvement events at the Don Edwards San Francisco Bay Wildlife Refuge (Refuge) – A 
number of citizen involvement and stewardship programs were conducted as part of the 
Program‐funded Watershed Watchers Program at the Refuge.  Participants worked in the 
Refuge gardens planting native plants, pulling non‐native plants, and mulching.  More details are 
included in the Watershed Watchers Report included in Appendix 7‐7. 

2)  National River Clean‐up Day – The Program provided funding to conduct advertising to promote 
the National River Clean‐up Day held on May 19, 2012.  
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Evaluation of Effectiveness 

Citizen Involvement Events at the Refuge – Approximately 116 people participated in the citizen 
involvement events conducted at the Refuge, compared to 104 in FY 10‐11. 
 
Creek Clean‐up Events ‐ In FY 11‐12, the Creek Connection Action Group sponsored two creek clean‐up 
events:  Coastal Clean‐up Day on September 17, 2011 and National River Clean‐up Day on May 29, 2012.  
The Program provided financial support for one of the events (National River Clean‐up Day).  During 
National River Clean‐up Day, a total of 1,101 volunteers participated in cleaning 43 sites and removed 
approximately 18,301 pounds of trash and 1,410 pounds of recyclables.  During the course of both 
clean‐up events, a total of 2,740 volunteers participated in cleaning 86 sites and removed approximately 
64,065 pounds of materials (trash and recyclables) from local creeks.   
 
Results by clean‐up event for FY 11‐12 are as follows:   
 
  Coastal Clean‐up Day 

September 17, 2011 
National River Clean‐up Day 

May 19, 2012 
Total 

Number of sites  43  43  86 
Number of volunteers  1,639  1,101  2,740 
Pounds of recyclables  7,773  1,410   9,183 
Pounds of trash  32,390  18,310   50,700 
Pounds of material (trash 
plus recyclables) 

40,163  23,902  64,065 

 
To evaluate the effectiveness of the two annual creek clean‐up events, data from the past twelve years 
of events were compiled and reviewed. The table below presents the total numbers of sites, numbers of 
volunteers, and pounds of materials collected each year. 
 
Summary Results of Creek Clean‐up Events, September 2000 – June 2012 

  No. of 
sites 

No. of 
volunteers 

lbs. of 
recyclables 

lbs. of 
trash 

Total 
lbs. 

collected 

Average 
lbs./site 

FY 00‐01  41  1,745  n/a  58,108  58,108  1,417 
FY 01‐02  37  1,742  13,750  59,340  73,090  1,975 
FY 02‐03  48  2,091  8,071  44,883  52,954  1,103 
FY 03‐04  56  1,943  6,537  36,718  43,255  778 
FY 04‐05  61  1,618  7,890  39,730  47,620  781 
FY 05‐06  55  1,458  4,110  29,248  33,358  607 
FY 06‐07  44  1,631  15,394  52,067  67,461  1,533 
FY 07‐08  51  1,534  23,570  49,194  72,764  1,427 
FY 08‐09  56  2,298  38,960  123,591  162,551  2,903 
FY 09‐10  69  2,554  13,893  52,271  66,164  958 
FY 10‐11  87  2,827  10,656  51,044  61,700  701 
FY 11‐12  86  2,740  9,183  50,700  64,065  745 
Annual Average  58  2,015  13,819  53,908  66,924  1,244 
Total  691  24,181  152,014  646,894  803,090  14,928 
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Beginning in FY 01‐02, some site managers implemented a procedure for separating out recyclable 
materials from trash prior to weighing it.  Thus, the total pounds of material collected are the sum of the 
recyclables and trash quantities.  According to the Santa Clara Valley Water District, this procedure is 
done more frequently at Coastal Clean‐up Event sites than at National River Day sites.  Since this 
procedure is not done at all sites, it is more appropriate to compare the total quantities of materials 
collected rather than the individual components. 
 
The total amount of trash and recyclables collected during the two creek cleanup events each year are 
plotted in the figure below:  

 
 
The average pounds of trash and recyclables collected at each site during the two creek cleanup events 
each year are plotted in the figure below:  
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Co‐permittees intend to continue participating in creek cleanups in future fiscal years, as they provide a 
valuable opportunity for citizen participation as well as an important element of a trash management 
program. 
 
Table 7‐2 describes the Program‐funded FY 11‐12 citizen involvement events including evaluation of 
effectiveness.   
 
C.7.h. School‐Age Children Outreach 
ZunZun Musical Assembly 

Each year the Program sponsors up to fifty ZunZun assemblies at elementary schools in the Santa Clara 
Valley.  These bilingual musical assemblies educate elementary school students and their teachers on 
watersheds and urban runoff pollution prevention.  ZunZun performances use physical comedy, 
audience participation and musical instruments to educate teachers and children about watersheds and 
stormwater pollution prevention.  
 
The Program’s Schools and Youth Education and Outreach Work Group provide a list of schools for 
ZunZun to contact.  In addition to schools with high Hispanic populations, the list includes schools with 
high Asian/Pacific Islander populations.  A list of 131 schools was provided to ZunZun in FY 11‐12.  
 
Evaluation of Effectiveness  

In FY 11‐12, ZunZun conducted 48 assemblies at elementary schools in Santa Clara Valley. In addition, 
two assemblies were conducted at the Pumpkins in the Park event.  The assemblies reached 
approximately 13,003 students and their teachers in grades K‐6. 
 
ZunZun assemblies were evaluated using postage‐paid evaluation cards that were distributed to all 
teachers present at the performances.  The Program received completed evaluation cards from 184 
teachers.  Overall, the feedback has been very positive and indicates an increase in the students’ 
knowledge about watersheds and pollution prevention. The FY 11‐12 Teacher Evaluation Report and the 
FY 11‐12 ZunZun School Assembly Report are included in Appendix 7‐8.  
 
Watershed Watchers Program at the Refuge 

The Program funds an interpretive specialist position to conduct the Watershed Watchers Program at 
the Refuge. The Watershed Watchers program conducts numerous activities and sessions to educate 
children about watersheds and urban runoff pollution prevention. These include marsh walks, gardening 
events, bird watching, wildlife observation, etc.  
 
Evaluation of Effectiveness 

In FY 11‐12, Refuge staff conducted 107 educational activities and sessions, attracting a total of 
approximately 6,051 people. Participants included 39 pre‐kindergarteners, 1,165 elementary school 
students, 86 middle school students, and 469 high school students.  A copy of the Watershed Watchers 
Fourth Quarter Report is included in Appendix 7‐7. 
 
Additional details on the Program’s schools outreach activities are included in Table 7‐3‐ School‐Age 
Children Outreach. 
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■ FY 11‐12 Regional Activities 
The Program participated in the BASMAA PIP Committee which implemented the following projects: 
 
Media Relations Project – During FY 11‐12, the Program participated in the BASMAA Media Relations 
Project which conducted seven pitches. The topics include the following: 

 Save the Bay/Trash Hot Spots  

 Don’t Burn Holiday Gift Wrap  

 Rainy Season PSAs  

 Baseline Litter Survey  

 Car Washing PSAs  

 Pools & Spas  

 Pesticides: Exterior Spraying PSAs  
 
The seven pitches resulted in 55 media placements.  Additional details are included in the BASMAA 
Media Relations Final Report included in Appendix 7‐4.  In addition, a pitch on new pesticide spraying 
regulations from the California Department of Pesticide Regulation (DPR) was prepared for release in 
early FY 2012‐13.  
 
Regional IPM Partnership Program – The Regional IPM Partnership Program (also known as Our Water, 
Our World program) implemented the following activities in FY 11‐12: 

 Coordinated program implementation with major chains Home Depot, Orchard Supply 
Hardware (OSH), and Ace Hardware National.  The corporate offices of OSH (San Jose) and 
Home Depot (Atlanta) directed support of the program within their stores. 

 Coordinated master print run of the following: fact sheets, shelf talkers, literature rack signage, 
beneficial bug brochure, magnet, Pest or Pal activity guide for kids, pocket guide, and Pests 
Bugging You? booklet. 

 Updated less‐toxic Product Lists: Master – by brand name version; by pest version, and OSH and 
Home Depot‐specific lists/labels. 

 Maintained Our Water, Our World website. 

 Provided Ask‐the‐Expert service. 

 Provided and staffed exhibitor booths. 

 Excel Gardens Dealer Show, Las Vegas (August 2011)  

 L&L Dealer Show, Reno (October 2011)  

 NorCal trade show (February 2012)  

 Provided on‐call assistance (e.g., display set‐up, training, IPM materials review) to specific stores 
(e.g., OSH, Home Depot)  

 Provided print advertising and articles – Chinook Coupon Book , Chinook Mobile Coupon Pack, 
and sponsorship of Save the Bay 50th Anniversary Gala. 
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 Provided print advertising – Bay Nature magazine; Bringing Back the Natives Garden Tour’s 
garden guide. 

 
Regional Advertising Campaign – During FY 11‐12, the BASMAA Public Information / Participation (PI/P) 
Committee worked with SGA (consultants) to implement the “Be the Street” anti‐litter Youth Outreach 
Campaign.  Be the Street takes a Community Based Social Marketing approach to encourage youth to 
keep their community clean. The intent of the campaign is to make “no‐littering” the norm among the 
target audience (youth between the ages of 14 and 24).  The Be the Street Campaign is using online 
social marketing tools to conduct outreach.  Activities in FY 11‐12 included launching a website, 
Facebook page, a YouTube channel, and a quarterly e‐newsletter.   An “anti‐littering” video contest was 
also announced and the winning entry will be promoted on television.   
 
A pre‐campaign survey of the audience was conducted (online and at 15 Bay Area high schools) in March 
and April 2012 to obtain information on the audiences’ perception on littering.  A total of 353 individuals 
completed the survey.  Respondents were selected based on ages 14 and 24 years and residence (the zip 
code that they provided was within the BASMAA region). The sample was 60 % female, had a mean age 
of 17 years, and almost all respondents were in high school.  Highlights of survey results are provided 
below: 

 86% of respondents reported littering at least one item in the past month. 

 The items littered by the most respondents in the past month included chewing gum (littered by 
52% of respondents in the past month), food waste (41%), and food or beverage‐related 
packaging (40%).  

 The items littered by the fewest respondents in the past month were cigarette butts (littered by 
7% of respondents in the past month), disposable utensils (14%), and bottle caps (21%).  

 Among those who littered an item at least once in the past month, frequent littering varied 
considerably by trash item: littering items at least once per week ranged from 35% for beverage 
containers to 43% for chewing gum to 74% for cigarette butts.  

 Littering at school was more common relative to other settings: 25%, 10%, and 7% of 
respondents littered at least sometimes at school, at home, and at work, respectively. 

 The vast majority of the sample (91%) indicated that trash/recycling can placement deterred 
them from littering.  In addition, 71% of respondents stated that feelings of guilt discouraged 
them from littering.  

 88% of respondents indicated that they picked up trash that was not their own at least once in 
the past month.  

 Respondents rated their likelihood of littering in the next month on a 7‐point scale ranging from 
(1) Very unlikely – (7) Very Likely. The mean score was 2.79 (SD=1.67), meaning that on average, 
respondents intended not to litter.  

 Respondents also rated their likelihood of participating in a number of activities related to the 
campaign.  The activity that most respondents were at least somewhat likely to do was 
expressing disapproval if she/he saw a friend littering: 69% of respondents reported they were 
at least somewhat likely to do so.  In addition, 62% of respondents were at least somewhat likely 
to pick up litter that was not their own, and 40% were at least somewhat likely to participate in 
a litter cleanup day.  
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Additional information on activities conducted by the Be the Street campaign in FY 11‐12, and the 
Survey Report are included within Appendix 7‐9.  
    
“Got Ants?” Pesticide Outreach Campaign ‐ The San Francisco Estuary Partnership (SFEP) received a 
grant from DPR to implement an outreach campaign to educate residents on choosing IPM techniques 
for ant control.  The campaign entitled “Got Ants?” is expected to launch in late 2012.  SCVURPPP is a 
Managing Team member and Program staff is assisting with the development of the outreach campaign. 
The grant proposal was developed based on BASMAA’s Pesticide Outreach Strategy.   
 
Regional Point of Contact ‐ BASMAA continued to maintain the Baywise website (www.Baywise.org) as a 
regional point of contact.  In FY 11‐12, the website was enhanced to include additional storm water 
pollution prevention information. 
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Table 7-1:  Public Outreach Events - Outreach Events Reporting (C.7.e.) 	
Program staff, the Watershed Watch consultant, and Co-permittees staffed eleven outreach events in FY 11-12. Events were selected based upon 
target audience and attendance.  Materials distributed at the events included the following: Less Toxic Pest Management fact sheets, “10 Most 
Wanted Backyard Bugs” brochures, “Don’t Plant a Pest” brochure,  “You are the Solution to Water Pollution “brochures, “Clean Cars & Clean 
Creeks” brochure, and giveaways (e.g. flyswatters, OWOW magnets, notepads, and temporary tattoos).  The flyswatters have the Watershed 
Watch website and hotline number and the words “The Original Earth-Friendly Pest Control” printed on them.  The Campaign also continued using 
QR codes (“Quick Response” codes) in printed materials. These codes have URLs embedded in them and when scanned with smart phones direct 
users to specific webpages. This was targeted at people that are reluctant to collect paper materials and only want to look up information online.  
The beanbag game for children was used at most of the events. Event staff distributed approximately 3,500 outreach materials and giveaways.!!

Event Details Focus & Short Description Evaluation of Effectiveness 

Name: Pumpkins in the Park 
Date:  October 8, 2011 
Location: Guadalupe River 
Park/Discovery Meadow, San Jose 
Region: Countywide 

Type of Event: Community fair 
Audience: Families with children 
Messages: Stormwater pollution 
prevention, less-toxic pest control and, 
proper disposal of HHW.  

General Feedback: Good attendance with lots of children 
and families. This is a great event for educating families with 
small children. The Bean Bag game was very popular with the 
kids.  
Estimated Overall Event Attendance: 12,000-15,000 
Number of Brochures Distributed: 895 
Number of Giveaways Distributed: 599 
Number of kids that played the bean bag game: 426 

Name: Haunted History 
Date:  October 30, 2011 
Location: History Park at Kelley Park, 
San Jose 
Region: Countywide 

Type of Event: Halloween Event 
Audience: Families with children 
Messages: Stormwater pollution 
prevention and proper disposal of HHW 

General Feedback: The event is small but well attended. 
Event organizers encouraged attendees to participate in 
activities at each booth. As a result a lot of children stopped 
by the booth and played the beanbag game. 
Estimated Overall Event Attendance: 300 
Number of Brochures Distributed: 58 
Number of Giveaways Distributed: 205 
Number of kids that played the bean bag game: 118 

Name: Mission College Eco Fair 
Date:  April 19, 2012 
Location: Mission College Campus, 
Santa Clara 
Region: Citywide 

Type of Event: College event 
Audience: Young adults, students 
Messages: Stormwater pollution 
prevention, less-toxic pest control and, 
proper disposal of HHW 

General Feedback: The event was well organized and a 
good place to reach young adults. The BASMAA Be the 
Street campaign was promoted at this event and 32 event 
attendees signed up for the newsletter.  
Estimated Overall Event Attendance: 500-1,000 
Number of Brochures Distributed: 49 
Number of Giveaways Distributed: 186 
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Table 7-1:  Public Outreach Events - Outreach Events Reporting (C.7.e.) 	

Event Details Focus & Short Description Evaluation of Effectiveness 

Name: NVIDIA Corp. Earth Day Event 
Date:  April 20, 2012 
Location: NVIDIA, 2701 San Tomas 
Expwy, Santa Clara 
Region: Countywide 

Type of Event: Corporate event 
Audience: Information Technology 
Professionals 
Message: Stormwater pollution 
prevention, less-toxic pest control 

General Feedback: The event was very well organized. A lot 
of employees stopped at the booth to ask questions. Many of 
them noted down the website for future reference.  
Estimated Overall Event Attendance: 500-1,000 
Number of Brochures Distributed: 82 
Number of Giveaways Distributed: 55 

Name: Green Town Los Altos Earth 
Day Event 
Date: April 21, 2012 
Location: Los Altos History Museum,         
51 S. San Antonio Rd., Los Altos 
Region: Countywide 

Type of Event: Community event 
Audience: residents, families with kids 
Message: Stormwater pollution 
prevention, less-toxic pest control 

General Feedback: This was a new event associated with the 
“Shaped by Water” exhibit at the Los Altos History Museum. It 
was a small event that offered a good opportunity to reach 
a different audience. 
Estimated Overall Event Attendance: 500 
Number of Brochures Distributed: 20 
Number of Giveaways Distributed: 36 

Name: Spring in Guadalupe Gardens 
Date:  April 28, 2012 
Location: Guadalupe River Park and 
Gardens, San Jose 
Region: Countywide 

Type of Event: Community fair, plant sale. 
Audience: Families with children, 
homeowners and gardeners 
Messages: Stormwater pollution 
prevention, less-toxic pest control and, 
proper disposal of HHW. 

General Feedback: Good attendance.  This is a good event 
for reaching home gardeners.  
Estimated Overall Event Attendance: 4,000 
Number of Brochures Distributed: 42 
Number of Giveaways Distributed: 219 
Number of kids that played the bean bag game: 82 

Name: Home Depot Garden Friendly 
Event 
Date: May 19, 2012 
Location: Home Depot, 975 S. De Anza 
Blvd., San Jose 
Region: 

Type of Event: Plant specialists, 
landscape irrigation specialists and lawn 
and garden representatives on hand. As 
well as sales on Bay Area native plants. 
Audience: Homeowners and Gardeners 
Messages: Less-toxic pest control. 

General Feedback: The event was not well attended, 
probably because it was not well publicized. However, it was 
the Program’s first event at Home Depot and offered a good 
opportunity to interact with Home Depot customers and 
direct them to the OWOW literature racks and shelf-talkers.   
Estimated Overall Event Attendance: 100 
Number of Brochures Distributed: 17 
Number of Giveaways Distributed: 82 
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Table 7-1:  Public Outreach Events - Outreach Events Reporting (C.7.e.) 	
Event Details Focus & Short Description Evaluation of Effectiveness 

Name: Watershed Watch “half-off” 
two hour Car Wash  Event 
Date:  May 30, 2012 
Location: Robertsville Classic Car 
Wash, 5005 Almaden Exp., San Jose 
Region: Countywide 

Type of Event: Car Wash 
Audience: Car wash customers 
Messages: Stormwater pollution 
prevention and proper car washing. 

General Feedback:  The event was well attended.  It is an 
annual Watershed Watch event and offers a good 
opportunity to reach car wash customers. 
Estimated Overall Event Attendance: 100 
Number of Brochures Distributed: 34 
Number of Watershed Watch Discount Cards Distributed: 78 

Name: Watershed Watch “half-off” 
two hour Car Wash  Event 
Date:  June 6, 2012 
Location: Capitol Premier Car Wash, 
735 Capitol Expressway Auto Mall, San 
Jose 
Region: Countywide 

Type of Event: Car Wash 
Audience: Car wash customers 
Messages: Stormwater pollution 
prevention, proper car washing. 

General Feedback:  The event was well attended.  It is an 
annual Watershed Watch event and offers a good 
opportunity to reach car wash customers. 
Estimated Overall Event Attendance: 100 
Number of Brochures Distributed: 4 
Number of Watershed Watch Discount Cards Distributed: 82 

Name: Watershed Watch “half-off” 
two hour Car Wash  Event 
Date:  June 13, 2012 
Location: Delta Queen Classic Car 
Wash, 981 E Hamilton Avenue, 
Campbell 
Region: Countywide 

Type of Event: Car Wash 
Audience: Car wash customers 
Messages: Stormwater pollution 
prevention, proper car washing. 

General Feedback:   The event was well attended.  It is an 
annual Watershed Watch event and offers a good 
opportunity to reach car wash customers.  Many customers 
said that they were there because they heard the event 
promotion ad on the radio. 
Estimated Overall Event Attendance: 100 
Number of Brochures Distributed:  48 
Number of Watershed Watch Discount Cards Distributed: 58 

Name: Festival in the Park 
Date:  June 23, 2012 
Location: Hellyer County Park, San 
Jose 
Region: Countywide 

Type of Event: Community Health Fair 
Audience: Families with children. 
Message: Stormwater pollution 
prevention, less-toxic pest control and, 
proper disposal of HHW. 

General Feedback:  Great attendance throughout whole 
event.  This event is great for reaching Spanish speaking 
segments of the population.  The City of San Jose provided 
bilingual staff (Spanish) for this event. 
Estimated Overall Event Attendance:  +5,000 
Number of Brochures Distributed: 71 
Number of Giveaways Distributed: 680 
Number of kids that played the bean bag game: 323 
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Table 7-2: Citizen Involvement Events (C.7.g.)  
The Program provided funding for the following citizen involvement events: 

1) National River Clean up Day – The Program supports the involvement of Santa Clara County citizens by providing advertising support for the 
National River Clean-up Day. 

2) Citizen involvement events at the Don Edwards San Francisco Bay Wildlife Refuge (Refuge) – A number of citizen involvement and stewardship 
programs are conducted as part of the Program funded Watershed Watchers Program at the Refuge. Participants usually work in the Refuge 
gardens planting native plants, pulling non-native plants, and mulching. More details are included in the Watershed Watchers Report in the 
Program Annual Report Appendix 7-5. 

Event Details Description Evaluation of effectiveness 

Name: Summer of Service Program  
Date: 7/14/11, 7/28/11, 8/11/11, 6/19/12 
Location: Don Edwards Wildlife Refuge, Alviso 
Focus: Countywide 

Partnership program between Santa Clara Valley 
youth groups and the Watershed Watchers 
program. Youth spend a day at the Refuge and 
they work in the gardens in the morning and 
explore the Refuge in the afternoon.  

Number of attendees on 7/14/11: 12 middle 
school students, 2 high school students, and 3 
adults. 
Number of attendees on 7/28/11: 10 middle 
school students and 3 adults. 
Number of attendees on 8/11/11: 7 middle school 
students and 2 adults. 
Number of attendees on 6/19/12: 9 middle school 
students, and 3 adults. 

Name: Community Service Days  
Date: 10/29/11, 11/19/11, 1/14/12, 2/11/12, 
4/21/12, 5/21/12, 
Location: Don Edwards Wildlife Refuge, Alviso 
Focus: Countywide 

This is an open day for the general public. 
Participants work in the gardens planning native 
plants, puling non-native plants, and mulching. 

Number of attendees on 10/29/11: 15 middle 
school student, 3 high school student, and 3 
adults. 
Number of attendees on 11/19/11: 1 high school 
student and 5 adults. 
Number of attendees on 1/14/12: 4 high school 
students. 
Number of attendees on 2/11/12: 3 elementary 
school students, 4 high school students and 3 
adults. 
Number of attendees on 4/21/12: 11 elementary 
school students and 4 adults. 
Number of attendees on 5/21/12: 7 elementary 
school students and 5 adults. 
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Table 7-2: Citizen Involvement Events (C.7.g.)  
Event Details Description Evaluation of effectiveness 

Name: National River Cleanup Day 
Date: 5/19/12 
Location: Various locations throughout the 
County 
Focus: Countywide 

In FY 11-12, the Creek Connection Action Group 
sponsored two creek clean-up events: Coastal 
Clean-up Day on September 17, 2011 and 
National Rivers Clean-up Day on May 19, 2012.  
The Program provided funding for the National 
Rivers Clean-up Day advertising.  

On National River Cleanup Day, a total of 1,101 
volunteers participated in cleaning 41 sites and 
removed approximately 18,301 pounds of trash 
and 1,410 pounds of recyclables from creeks. 
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Table 7-3: School-Age Children Outreach (C.7.h.)  
Outreach to school-age children is implemented through ZunZun assemblies at local elementary schools and the “Watershed Watchers” program at 
the Environmental Education Center at the Don Edwards San Francisco Bay Wildlife Refuge (Refuge) in Alviso. The Program sponsors up to 50 ZunZun 
assemblies at elementary schools in Santa Clara Valley and funds an Interpretive Specialist position at the Refuge for conducting activities and 
programs about watershed and urban runoff pollution prevention.  The Fourth Quarter “Watershed Watchers” Report including the End-of-Year 
summary is included in the Program Annual Report Appendix 7-5. The ZunZun Final Report is included in the Program Annual Report Appendix 7-7. 

Program Details Focus & Short Description 
Number of Students 

reached Evaluation of Effectiveness 

Name : ZunZun Musical 
Assembly 
Grade or level: elementary 

Interactive, musical school assemblies 
educating K-6 children about 
watersheds and pollution prevention.  
 

13,868 students ZunZun assemblies were evaluated using 
postage-paid evaluation cards that were 
distributed to all teachers present at the 
performances. The Program received 184 
completed evaluation cards from teachers.  
Overall, the feedback is positive and indicates 
an increase in the students’ knowledge about 
watersheds and pollution prevention. 
A few highlights of the evaluations are: 

• Twenty-nine teachers indicated that after 
the performance, 50% of their students knew 
what a watershed was; 75 teachers 
indicated that 75% of their students knew 
what a watershed was and 48 teachers 
indicated that 100% of their students knew 
what a watershed was. 

• Fourteen teachers indicated that after the 
performance, 50% of their students could 
name a way to prevent pollution in the 
watershed; 59 teachers indicated that 75% 
of their students could name a way to 
prevent pollution in the watershed; and 67 
teachers indicated that 100% of their 
students could name a way to prevent 
pollution in the watershed. 

The Final Teacher Evaluation Report is included 
in the Program Annual Report Appendix 7-7. 
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Table 7-3: School-Age Children Outreach (C.7.h.)  

Program Details Focus & Short Description 
Number of Students 

reached Evaluation of Effectiveness 

Name: Watershed Watchers 
Program at Don Edwards Wildlife 
Refuge in Alviso 
Grade or level: pre-school, 
elementary, middle, high school.  

The Refuge offers a number of 
interpretive programs to educate 
children and youth about preventing 
urban runoff pollution.  These include: 
Monster Bacteria; Nature Drawing; All 
About Owls; Living Wetlands; Night Sky 
Party; Why Tides Matter; and Water 
Water Everywhere. 
 

39 pre-
kindergarteners, 
1,165 elementary 
school students, 
86 middle school 
students, and 
469 high school 
students. 
 

Visitor Surveys are used to determine visitor 
demographics, effectiveness of publicity, and 
the effectiveness or the Watershed Watchers 
Program.  
In addition, an “Urban Runoff Bead Drop” 
display is used to record actions (e.g., pick up 
litter, spread the word, take car to car wash) 
that children promise to do the help keep storm 
drains clean.  
Results of both these evaluation mechanisms are 
summarized in the Watershed Watchers Fourth 
Quarter Report included in the Program Annual 
Report Appendix 7-5. 
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 Section 8    Water Quality Monitoring 
 
 

■ Introduction 

Since its inception, the Program has maintained an effective and scientifically sound water quality 
monitoring program that has provided Co‐permittees, the Water Board and other stakeholders with 
invaluable information on the condition of water quality and associated beneficial uses in Santa Clara 
Basin creeks and the San Francisco Bay Estuary (Bay). Provision C.8 of the MRP requires Co‐Permittees 
to continue conducting water quality monitoring and associated projects during the Permit term. 
Although monitoring requirements have become more prescriptive and expanded significantly under 
the MRP, the goal generally remains the same ‐ develop high quality information on water quality in 
local creeks and the Bay that leads to effective municipal stormwater management. 
 
Water quality monitoring activities were conducted at the Program and regional levels during FY 11‐12. 
This section provides a summary of water quality monitoring activities/projects conducted at each level. 
Summaries of the following C.8 sub‐provisions, organized by MRP provision or by major heading (both 
marked in bold), are included: 

 Compliance Options (C.8.a) 

 San Francisco Estuary Receiving Water Monitoring (C.8.b) 

 Creek Status Monitoring (C.8.c) 

 Monitoring Projects (C.8.d) 

 Pollutants of Concern and Long‐Term Trends Monitoring (C.8.e) 

 Citizen Monitoring and Participation (C.8.f) 

 Reporting (C.8.g) 

 Monitoring Protocols and Data Quality (C.8.h) 
 

■ Program Activities 

C.8.a. Compliance Options 

Provision C.8.a allows Permittees to address monitoring requirements through a “regional collaborative 
effort”, their stormwater program and/or individually.  On June 29, 2010, Co‐permittees notified the Water 
Board in writing of their agreement to participate in a regional monitoring collaborative to address all 
requirements in Provision C.8. The regional monitoring collaborative is referred to as the BASMAA Regional 
Monitoring Coalition (RMC). The RMC is focused on providing a forum to implement regionally consistent 
creek monitoring approaches and designs in the Bay Area, through the improved coordination among existing 
Bay Area municipal stormwater monitoring programs; and, in turn stabilizing the costs of creek monitoring by 
reducing duplication of effort and streamlining reporting. Participation in the RMC is coordinated by 
stormwater program and/or Co‐permittee representatives (or equivalent), and facilitated through the 
BASMAA Monitoring and Pollutants of Concern Committee (MPC) and the RMC Work Group, both of which 
meet monthly. 
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C.8.c. Creek Status Monitoring 

With notification of participation in the RMC1, water quality monitoring was scheduled to begin in the 
fall/winter 2011 with water toxicity testing during one storm event.  Due to the limited number of storms 
between October and December 2011, storm event monitoring was completed in early 2012.  Bioassessment 
monitoring to support condition assessments, and physical habitat, chlorine, and nutrient monitoring to 
support stressor assessments were completed during late spring and early summer 2012 by the Program.  Dry 
weather water and sediment toxicity, sediment chemistry, and pathogen indicator (bacteria) monitoring was 
also successfully completed in July 2012.  Continuous temperature and water quality monitoring were 
completed consistent with the time schedules in MRP Table 8.1.  Stream surveys were completed in July and 
August 2012 using the California Rapid Assessment Method (CRAM).   A summary table of all parameters 
monitored at creek status monitoring sites in FY 11‐12 is included as Appendix 8‐1. 
 
Status reports for monitoring activities coordinated through the RMC are also included in Part II of Section 15 – 
Water Quality Monitoring Status Report.  Monitoring activities coordinated through the Program in FY 11‐12 
are further described in this section. 
 
C.8.b. San Francisco Estuary Receiving Water Monitoring 

In compliance with Provision C.8.b, Co‐permittees are required to contribute their fair‐share financially 
on an annual basis towards implementing an Estuary receiving water monitoring program that at a 
minimum is equivalent to the Regional Monitoring Program for Water Quality in the San Francisco 
Estuary (RMP).  During FY 11‐12, Co‐permittees complied with this Provision by contributing a total of 
$174,994 to the RMP.  In addition, Program and Co‐permittee staff actively participated in RMP 
committees and work groups.  Specifically, on behalf of all BASMAA member agencies, the SCVURPPP 
Program Manager provides representation on the RMP Steering Committee and the SCVURPPP 
Watershed Monitoring and Assessment Coordinator is a member of the RMP’s Technical Review 
Committee and a number of work groups and strategy teams.  Additional information on the RMP, 
including monitoring results and conclusions, can be found on the San Francisco Estuary Institute’s 
website (www.sfei.org/rmp/) and in Section 15 of this Annual Report.  
 
C.8.d. Monitoring Projects 

Provision C.8.d.i of the MRP requires Co‐permittees (through the Program or RMC) to conduct 
stressor/source identification studies based on receiving water data collected through creek status 
monitoring.  In previous fiscal years, the Program initiated stressor identification projects in Stevens 
Creek, Coyote Creek, and the Guadalupe River in compliance with this provision.  In FY 11‐12, the 
Program continued monitoring the mainstem of Coyote Creek, Guadalupe River and Alviso Slough.  The 
status of the each project conducted in FY 11‐12 is briefly described below.  Interim stressor/source 
identification reports are provided in Appendix 8‐2 and 8‐3. 
 

                                                            
1 In a November 2, 2010 letter to Co‐Permittees, the Water Board’s Assistant Executive Officer (Thomas Mumley) acknowledged that all 
Permittees have opted to conduct monitoring required by the MRP through the RMC. The letter noted that monitoring coordinated through the 
RMC must begin by October 2011. The letter also asked that Permittees submit to Water Board staff: 1) status reports on RMC projects and 
activities by March 15 and September 15 of 2011 and 2012; and, 2) a status report and proposed schedule for completing an alternative 
sampling design(s) and associated multi‐year monitoring plan(s) to address Pollutants of Concern and Long‐Term Trends Monitoring 
requirements included in Provision C.8.e, no later than March 15, 2011. 
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    Section 8: Water Quality Monitoring  

Coyote Creek Stressor Identification Monitoring Project  

The stressor/source identification project continued in Coyote Creek during FY 11‐12 was designed to 
identify the stressors associated with relatively low benthic macroinvertebrate index scores observed in 
the Coyote Creek mainstem during the Permit term prior to the MRP.  Water quality monitoring 
conducted in Coyote Creek as part of this project included continuous water quality monitoring of pH, 
dissolved oxygen, conductivity, temperature and turbidity during the late summer and fall 2010.  The 
monitoring project was designed to answer the following monitoring questions, with a focus on 
dissolved oxygen and turbidity concentrations during the late summer season and the first runoff event 
of the wet weather season: 

1. What is the diurnal variability in dissolved oxygen concentrations? 

2. What is the spatial variability of dissolved oxygen and turbidity concentrations? 

3. How does water quality change during and following the first runoff event of the season? 

4. To what extent do monitoring results provide information to identify and prioritize potential 
stressors or sources? 

 
The project was implemented by the Program, the City of San Jose and the Santa Clara Valley Water 
District (SCVWD).  Each program/agency deployed and retrieved continuous monitoring equipment at 
three stream locations for a total of nine monitoring sites (six in urban areas and three in non‐urban 
areas).  Monitoring equipment was deployed for two dry weather sampling events (August 11‐24, 2010 
and September 8‐22, 2010) and one wet weather event (October 20, 2010 through November 5, 2010).  
The wet weather event captured the first quarter inch storm event of the 2010‐11 wet weather season.  
Continuous monitoring equipment measured dissolved oxygen (DO), conductivity, pH, turbidity, and 
temperature at 15‐minute intervals.   
 
An interim stressor/source identification report included in Appendix 8‐2 describes all water quality data 
collected as part of the project to‐date. The report also includes a description of planned next steps 
consistent with MRP provision C.8.d(i). 
 
Guadalupe River & Alviso Slough Stressor Identification Monitoring Project  

During the seasonal first flush events in FY 08‐09, FY 09‐10 and FY 10‐11, fish kills were observed in 
various reaches of the Guadalupe River, including its confluence with the Bay (i.e., Alviso Slough).  In FY 
11‐12, the Program, in collaboration with the City of San Jose and SCVWD, began conducting a 
stressor/source identification study designed to identify stressors that may be contributing to the 
observed fish kills.  
 
The monitoring project was intended to answer the following monitoring questions, with a focus on 
dissolved oxygen during the first runoff event of the wet weather season and subsequent rainfall/runoff 
events: 

1) What is the spatial and temporal variability in water quality conditions during the late dry 
weather and early/mid wet weather seasons? 

2) Are water quality impacts observed in Alviso Slough and Guadalupe River during and following 
the first rainfall event of the season? 

3) To what extent do monitoring results provide information to identify and prioritize potential 
water quality stressors or sources that may cause or contribute to fish kills? 
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4) Are potentially toxic algal species observed in Alviso Slough? 

5) Do algal toxins represent a potential stressor in Alviso Slough after the first rainfall event of the 
wet weather season? 

 
Continuous monitoring of pH, dissolved oxygen, conductivity and temperature was conducted from 
September through November 2011 at six locations in Guadalupe River and two locations in Alviso 
Slough during the fall and winter 2011.  Additionally, Solid Phase Adsorption Toxin Tracking (SPATT) 
passive samplers were deployed at the Alvisio Slough sites in conjunction with continuous water quality 
monitoring to assess the magnitude and extent of potentially toxic algae.  Phytoplankton samples were 
also collected at the slough sites and taxonomic identification was conducted. In collaboration with the 
stressor identification project the City of San Jose conducted additional monitoring in the side channel 
that receives discharge from the Rincon II stormwater pump station. 
 
An interim stressor/source identification report included in Appendix 8‐3 describes all water quality data 
collected as part of the project to‐date.  The report also includes a description of planned next steps 
consistent with MRP provision C.8.d (i). A summary of the Rincon II pump station discharge monitoring is 
included as an Appendix to the report.  
 
C.8.f. Citizen Monitoring and Participation  

Provision C.8.f of the MRP requires Co‐permittees to encourage citizen monitoring and make reasonable 
efforts to seek out citizen and stakeholder information and comment regarding waterbody function and 
quality. In compliance with this provision, the Program, City of Sunnyvale, City of Cupertino and City of 
Mountain View assisted the Stevens Permanente Creek Watershed Council (SPCWC) in developing a 
grant application for funding of a volunteer monitoring program in FY10‐11.  The grant application was 
submitted by the SPCWC for funding under the SCVWD’s Watershed Stewardship Grant Program. The 
grant application was accepted by the SCVWD and the volunteer monitoring program was implemented 
in FY 11‐12. In support of the volunteer monitoring program, the Program provided the following in‐kind 
services (in addition to Co‐permittee support): 1) technical support for the implementation of both field 
and laboratory methods and equipment used by volunteers; 2) reviewing and commenting on 
monitoring data results and summary reports; 3) participation in SPCWC meetings and events; and 4) 
promotion of SPCWC‐sponsored activities through the SCVURPPP website and/or other electronic 
media. 
 
Bay Area Macroinvertebrate Bioassessment Information Network (BAMBI) 

The increased interest in bioassessment within the Bay Area spawned the formation of the Bay Area 
Macroinvertebrate Bioassessment Information Network (BAMBI) in February 2002.  BAMBI is a network 
of scientists, watershed managers, regulators and community members interested in using biological 
community metrics (i.e., benthic macroinvertebrate  index or BMI) as indicators of stream health in the 
San Francisco Bay Area.  The goal of BAMBI is to maximize the utility of aquatic bioassessment in the Bay 
Area by developing a programmatic and analytical framework for the collection, sharing, analysis and 
use of bioassessment data.  Since 2002, Program staff has coordinated an Annual BAMBI meeting where 
bioassessment data and analyses can be presented from a local, regional or state perspective. On March 
1, 2012, the 11th annual BAMBI meeting was held in Oakland.  The meeting  focused on the development 
of freshwater biological objectives for wadable streams, a regulatory process currently underway by the 
State Water Resources Control Board.  The agenda for the annual meeting is included in Appendix 8‐4.  
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Biological Objective Development for California Freshwater Creeks 

In FY 09‐10, the State Board initiated a process to develop biological objectives for assessing the health 
of creeks statewide. These objectives will supplement existing narrative and numeric chemical water 
quality objectives. The biological objectives will be in the form of a narrative statement that will be 
applied statewide, accompanied by a detailed implementation plan that, where possible, sets regionally 
appropriate numeric targets.   
 
Three oversight committees (Stakeholder, Scientific Steering and Regulatory Oversight) have been 
established for the development and public vetting of the regulatory and technical policy statements. 
Program staff was asked by the State Board staff to participate on the Stakeholder Committee, which 
had its first meeting on May 26, 2010, and met four times in FY 11‐12.  The Stakeholder Committee will 
continue to meet during FY 12‐13. 
 

■ Regional Activities 

Regional activities coordinated through the RMC in FY 11‐12 are summarized in Part B (Monitoring 
Status Report) of Section 15 ‐ Regional Supplement for Pollutants of Concern and Monitoring. In 
combination with monitoring coordinated directly through the Program, these regional activities are 
intended to fully comply with Provision C.8. 
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 Section 9    Pesticides Toxicity Control 
 
 

■ Introduction 
Provision C.9 of the MRP requires Co‐permittees to implement pesticide toxicity control programs 
within their jurisdictions to address the use of pesticides that pose a threat to water quality and have a 
potential to enter the municipal stormwater conveyance system.  Consistent with the requirements of 
Provision C.9, the Program’s (and Co‐permittees’) approach to pesticide management focuses on the 
use of best management practices (BMPs) for source control and pollution prevention.  Program BMPs 
for pesticide management include significant outreach efforts to residents, businesses, and municipal 
staff to provide education and achieve behavior changes relative to uses of pesticides and less toxic pest 
control methods.  Outreach efforts have been supplemented by: local and regional monitoring studies 
to define the problem; participation in regional organizations to address pesticide regulations and other 
issues; and development of local integrated pest management plans. 
 
In FY 11‐12, activities associated with Provision C.9 were conducted at the Co‐permittee, Program and 
regional levels. These activities built upon a large body‐of‐knowledge gained through tasks completed in 
previous fiscal years.1  Local actions are documented in each Co‐permittee’s annual report. This section 
highlights pesticide toxicity control activities conducted at the Program and/or regional levels that are 
associated with the following sub‐provisions of the C.9 Provision: 

 Program Activities 

 Interface with County Agricultural Commissioner (C.9.f) 

 Public Outreach (C.9.h) 

 Regional Activities 

 Track and Participate in Relevant Regulatory Processes (C.9.e) 

 Evaluate Implementation of Source Control Actions Relating to Pesticides (C.9.g) 
 

■ Program Activities 

C.9.f. Interface with County Agricultural Commissioners 

Program staff updated Michelle Thom (Deputy Agricultural Commissioner, Santa Clara County Division 
of Agriculture) via emails and telephone conversations about the requirements for pesticide toxicity 
control in the MRP.  The following activities were implemented with input from the County Agricultural 
Commissioner’s office: 

 Outreach to landscape maintenance contractors – The County Agricultural Commissioner’s 
office provided a flyer in Spanish describing the Maintenance Gardener Pest Control Business 
License requirements. This flyer was distributed to attendees at the 2011 Santa Clara Valley 
Green Gardener training.  

 Outreach to structural pest control operators – The Agricultural Commissioner’s office provided 
Program staff with a list of structural pest control companies registered in Santa Clara County. 

                                                            
1 Pesticide‐related work products completed by the Program or through regional efforts in previous fiscal years, and associated task summaries 
of Program efforts can be found on the SCVURPPP website (www.scvurppp.org).  
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Program staff will conduct a mailing to inform these companies about available IPM 
certifications.  Program staff will also develop an article about IPM certifications to include in 
the Santa Clara County Division of Agriculture’s “The Pesticide Review” newsletter which is 
mailed to all pest control operators (PCOs) registered in Santa Clara County. 

In future years, Program staff intends to continue interfacing with the County’s Agricultural 
Commissioner through meetings, phone conversations and sharing of information by email.  
 
C.9.h. Public Outreach 

Point of Purchase Outreach to Consumers (C.9.h.i & ii) 

The Program contributed funds to and actively participated in, the BASMAA IPM Store Partnership Program 
(also know as the Our Water Our World Program).  The Program implemented the IPM Store Partnership 
Program in 38 stores locally.  Program staff routinely visited the participating stores for restocking literature 
racks and updating shelf‐talkers.  
 
The Program continued to contract with Ann Joseph (IPM Consultant) for store employee training.  Ms. Joseph 
worked with Debbi Tidd (IPM consultant) and David Perkins (IPM Advocate) to train 158 employees 
representing 16 stores. The trainers provided two hours of on‐site training at stores and supplied attendees 
with informational handouts and lists of less‐toxic products.   
 
Mr. Perkins also worked with three participating stores, SummerWinds (Campbell), OSH (Mountain View) and 
Yamagami’s Nursery (Cupertino) to implement the “Increasing Shelf Space for Less‐Toxic Products” project. His 
work included: 1) meeting with pesticide buyers at stores; 2) motivating them to increase the store’s inventory 
of less‐toxic products; 3) creating end‐caps displays of less‐toxic products; and 3) tabling outreach events to 
inform customers about available less‐toxic products. This work was funded through the “IPM Advocates” 
grant from the California Department of Pesticide Regulation (DPR) to BASMAA.  Additional details are 
included in Appendix 9‐1, which includes the detailed Store Training Summary Report and the list of stores 
participating in the program in Santa Clara Valley.  
 
Evaluation of Effectiveness 

The store managers and employees were enthusiastic about the program and extremely receptive to 
having the Our Water Our World (OWOW) display in their stores. 
 
Store employees attending the training were asked to complete survey forms to provide feedback on 
the training.  Feedback on the trainings was very positive, as indicated in the evaluation summary 
included in Appendix 9‐1.  A few highlights of the evaluation are: 

 92% of survey respondents agreed that the training will help them sell less‐toxic products. 

 98% of survey respondents said that they will recommend the training to co‐workers.  

 87% of survey respondents said that the training content was useful. 
 
The Program intends to continue the local implementation of the IPM Store Partnership Program. 
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Pest Control Contracting Outreach (C.9.h.iii) 

As required by Provision C.9.h.iii., the Program conducted outreach about less‐toxic pest control to residents 
who use or contract for structural or landscape pest control. Messages included proper use and disposal of 
pesticides, IPM, information about the Green Gardener Program, the list of trained Green Gardeners, IPM 
Certification Programs, and the OWOW Program. The Program conducted the following IPM outreach 
activities in FY 11‐12 to meet this requirement:   

 Media Advertising – Outreach on less‐toxic pest control was included in the Watershed Watch 
Campaign media advertising. Highlights of the media advertising campaign are described below: 

 Green Gardener advertising – “Hire a Green Gardener” radio spots promoting the Green 
Gardener program and encouraging homeowners to hire a Santa Clara Valley Green 
Gardeners ran on KBAY and KEZR radio.  Announcements for fall 2012 Santa Clara Valley 
Green Gardener classes were made in the Planet KBAY and Mix Green daily “tips” feature 
during the “Hire a Green Gardener” radio campaign.  

 Less‐toxic pest control advertising – A new transit advertisement (for bus back posters) 
promoting less‐toxic pest control was developed. It ran in June and July 2012 on 50 VTA 
buses in Santa Clara County.  A print version of the same advertisement was placed in 
KBAY’s 2012 Summer Made Simple Guide. The Watershed Watch Campaign also purchased 
an exclusive sponsorship of the gardening pages in the Chinook Book mobile application.  
Chinook Book Mobile is an incentive‐oriented local sustainability opt‐in program provided 
with the purchase of the Chinook Book, and is provided free to VTA riders as a partnership 
with VTA in 2012. The Campaign logo appears on the menu seen with every use of the 
program, and on the Gardening Resources pages, which were developed featuring 
information from the Watershed Watch website. This partnership helped promote the 
Campaign as a resource for less‐toxic pest control methods and sustainable gardening 
techniques.  

 IPM Certifications for Structural Pest Control Operators – The Campaign’s media buy on 
Spanish TV (Univision KNTV 14) included interviews with the Campaign’s Spanish media 
spokesperson, Ricardo Barajas (City of San Jose). One of the interviews featured information 
about how and why to hire a pest control professional trained and certified in IPM.  The 
Campaign also developed a new radio advertisement to inform residents about the 
availability of IPM‐certified pest control operators.  

 
Additional details on the media campaign are included in Appendix 7‐1.  

 Outreach at Events – Program, Co‐permittee and Watershed Watch staff conducted IPM 
outreach at eight events. These were: 

 Pumpkins in the Park, October 8, 2011 

 Haunted History, Sunday, October 30, 2011 

 NVIDIA Corp. Earth Day Event, April 19, 2012  

 Mission College Earth Day Event, April 19, 2012 

 Green Town Los Altos, April 21, 2012 

 Spring in Guadalupe Gardens, April 28, 2012  

 Home Depot Garden Friendly Event, Saturday, May 19, 2012 

 Festival in the Park, June 23, 2012 
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The Program also provided funding to support the Going Native Garden Tour (GNGT) held on 
April 20 and 21, 2012.  The tour featured 58 gardens that demonstrated environmentally 
sensitive gardening practices with an emphasis of reduced water use, reduced chemical and 
pesticide use and improved habitat using California native plants.  The “Soak it Up” flyers were 
available at each garden on the tour. These flyers describe watershed‐friendly techniques (e.g., 
minimizing pervious surfaces, avoiding pesticides and synthetic fertilizers) for designing and 
maintaining yards and gardens. The GNGT Summary Report is included in Appendix 7‐5. 

 Watershed Watch Website ‐ Messages about less‐toxic pest management information, including 
the list of Green Gardeners, IPM Certification Programs, OWOW Fact Sheets and the list of 
stores selling less‐toxic products were posted on the website throughout the year. The website 
also promotes proper disposal of pesticides and refers users to the www.hhw.org website. 

 Eco‐Gardener Program – The Santa Clara County Recycling and Waste Reduction Technical 
Advisory Committee (SCC TAC) and SCVURPPP Management Committee members held a joint‐
meeting in April 2012 to discuss issues of common interest.  An outcome of the meeting was the 
formation of the Eco‐Gardener Work Group to discuss the development of a County‐wide Eco‐
Gardener Program to coordinate and improve existing efforts to educate residents, landscape 
construction maintenance professionals, and municipal staff on sustainable landscaping 
techniques.  SCVURPPP and SCC TAC have allocated funds in FY 12‐13 toward the development 
of the Eco‐Gardener Program. Program staff and several Co‐permittee staff are participating in 
meetings of the Eco‐Gardener Work Group.  

 
Evaluation of Effectiveness 

Results from FY 11‐12 media advertising and outreach events conducted by the Program yielded the 
following conclusions regarding their effectiveness:  

 Media Advertising ‐ The Watershed Watch media campaign, which included 2,730 media 
placements (including radio spots, PSAs, television interviews, and transit, mobile and print 
advertisements) on IPM, delivered approximately 13,400,443 gross impressions. The net 
advertising budget for media was $91,130.  Media partners provided an added value package of 
benefits and resources of $ 105,888.  Additional details are included in the FY 11‐12 detailed 
Watershed Watch Campaign and Media Report included in Appendix 7‐1. 

 Outreach at events ‐ Overall, the eight outreach events were successful in providing 
opportunities for educating the public about less‐toxic pest control methods.  Materials 
distributed at the events included the following: Less Toxic Pest Management fact sheets, “10 
Most Wanted Backyard Bugs” brochures, “Don’t Plant a Pest” brochure, and giveaways (e.g. 
flyswatters, OWOW magnets, notepads, and temporary tattoos). The flyswatters have the 
Watershed Watch website and hotline number and the words “The Original Earth‐Friendly Pest 
Control” printed on them.  A total of 4,305 people registered for the Going Native Garden Tour. 
Participating gardens received approximately 7,754 visits on the day of the Tour.  Additional 
details on outreach events and numbers of brochures distributed are included in Section 7 of 
this Annual Report.  

 Watershed Watch website – The Watershed Watch website received 12,606 visitors from June 
2011 to April 2012.  Due to some technical difficulties, website statistics for the last quarter of 
FY 11‐12 could not be obtained. The “Find a Green Gardener” and “Green Gardener Classes” 
web pages were continually among the top 10 most frequently visited web pages out of 150 
pages of content viewed on the Watershed Watch website.  The “Beautiful Roses” Fact Sheet, 
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the “Good Bug Tub” Fact Sheet, the “Green Gardener” list, the “Less‐Toxic Products” list, and 
the list of stores selling less‐toxic products were the top downloaded pages on the website.  All 
of these topics are promoted in the Campaign’s outreach materials (advertisements, flyers, 
brochures, etc.). The outreach materials direct residents to the Watershed Watch website for 
more information, so the popularity of these web pages indicates the success of outreach. 
 

Outreach to Pest Control Operators (C.9.h.v) 

In FY 07‐08, the Program piloted the first Santa Clara Valley Green Gardener training which is an 
educational initiative that brings quality training to professional landscapers, gardeners and landscape 
maintenance workers on how to “garden green”.  Each training session consists of ten 2‐hour classes, 
held once a week for ten weeks.  The training is conducted in collaboration with Sunnyvale‐Cupertino 
Adult Community Education (ACE) training center in Sunnyvale, and the Master Gardeners of Santa Clara 
County.  The Program conducted two training sessions in FY 11‐12, including one session conducted 
entirely in Spanish.  The Program provided funds toward student fees, guest speaker fees, Spanish 
interpreter fees, and supplies (soil probes, magnifying lenses, and “Good Bug Bad Bug” Charts).  In 
addition, the Program held two two‐hour re‐certification classes for Green Gardeners in January 2012. 
The City of Sunnyvale provided staff support for coordinating and conducting the Green Gardener 
trainings, including researching and providing supplemental materials regarding IPM for classes in both 
Spanish and English, providing classroom instruction in soils, fertilizers, air quality, and IPM.  The City of 
Sunnyvale also provided space to host the two re‐certification classes.   
 
A total of 40 individuals completed the Green Gardener training in FY 11‐12 (twenty completed the training in 
English and 20 in Spanish).   Attendees were required to take a final test to receive the certificate of 
completion.  This ensured that they understood the curriculum and would be able to implement the practices 
at their client locations.  In addition, 45 Green Gardeners attended the Program’s re‐certification classes to 
renew their Green Gardener cards and 19 Green Gardeners renewed their Green Gardener cards by using 
other renewal options (e.g., attending a relevant class or completing self‐assessment forms).  Additional 
details on the FY 11‐12 Green Gardener trainings, including a list of trained Green Gardeners, are 
included in the Green Gardener Training report in Appendix 9‐2. 
 
In FY 10‐11, the City of San Jose received a grant from DPR that included funds for providing sustainable 
landscaping trainings to 100 private landscapers over a three‐year period.  The City used a part of these funds 
toward conducting Green Gardener training in Spanish during February‐April 2012.  A total of 19 individuals 
completed this training.  
 
The Program plans to continue implementing the Green Gardener training program in FY 12‐13.  Classes will be 
held at the ACE training center in Sunnyvale.  The Program will also continue to work with the Santa Clara 
County Master Gardeners to receive their help in teaching the class and promoting the use of trained Green 
Gardeners through their hotline and other outreach venues. 
 
Program staff provided information about IPM seminars conducted by the Pesticide Applicators Professional 
Association (PAPA) to Co‐permittee staff for distribution to their landscape maintenance staff and 
contractors.  Information was also sent to the Program’s list of Green Gardeners.  
 

As mentioned under C.9.f. Interface with Agricultural Commissioners, the Program is planning to conduct 
targeted outreach on available IPM certification programs to structural pest control operators in FY 12‐13. 
Program staff will conduct a mailing to inform these companies about available IPM certifications. 
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Program staff will also develop an article about IPM certifications to include in the Santa Clara County 
Division of Agriculture’s “The Pesticide Review” newsletter which is mailed to all PCOs registered in 
Santa Clara County. 
 

■ Regional Activities 

Regional activities conducted in FY 11‐12 to address MRP C.9 Provisions are summarized in Section 15 
(Regional Supplement for Pollutants of Concern and Monitoring).  Program staff participated in the 
following regional activities: 

 Track and Participate in Relevant Regulatory Processes (C.9.e) – This provision requires 
Permittees to track USEPA and DPR actions related to urban uses of pesticides and actively 
participate in the shaping of regulatory efforts. The actual work of tracking and participating in 
the on‐going regulatory efforts related to pesticides is accomplished by the CASQA Pesticides 
Subcommittee and the Urban Pesticide Pollution Prevention Project (UP3 Project).  In FY 11‐12, 
Program staff attended meetings of these two groups and reviewed comment letters to DPR 
and USEPA. 

 Evaluate Implementation of Source Control Actions Relating to Pesticides (C.9.g) – The 
Program’s FY 12‐13 Work Plan includes a task for evaluating the effectiveness of pesticide 
source control actions.  As required by the MRP, the evaluation report will be included in the 
Program’s FY 12‐13 Annual Report. 
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 Section 10    Trash Controls 
 
 

■ Introduction 

The goal of MRP Provision C.10 (Trash Load Reduction) is to implement control measures and other 
actions to reduce trash loads to local urban creeks by 40 percent by 2014, which will set the course for 
additional load reductions in future years. To achieve this goal, Co‐permittees are required to develop 
and implement a Short‐Term Trash Loading Reduction Plan, which includes the installation and 
maintenance of trash full‐capture devices, designed to treat a mandatory minimum level of land area, 
and implementation of other control measures and best management practices (i.e., trash reduction 
ordinances) to prevent or remove trash loads. To address longer‐term goals of trash reduction, Co‐
permitees are also required to develop a Long‐Term Trash Loading Reduction Plan near the end of the 
Permit term in preparation for the next Permit. 
 
Activities associated with Provision C.10 requirements were conducted at the Co‐permittee, Program 
and Regional levels In FY 11‐12.  Local actions are documented in each Co‐permittee’s section of the 
annual report. This section highlights trash reduction activities conducted at the Program and/or 
Regional levels, including: 

 Program Activities 

 Trash Hot Spot Assessment and Cleanup Guidance and Reporting 

 Participation in Bay Area‐wide Trash Capture Demonstration Project  

 Participation in Santa Clara County Zero Litter Initiative (ZLI) 

 Trash Ad hoc Task Group Meetings  

 Regional Activities 

 BASMAA Trash Committee 

 Model Short‐Term Trash Loading Reduction Plan  

 Baseline Trash Generation Rates 

 Trash Load Reduction Tracking Method 
 
These activities built upon a large body of knowledge gained through tasks completed in previous fiscal 
years.1  Program and regional task highlights presented in this section are organized by Permit provision 
or by major heading (both marked in bold).    
 

                                                            
1 Trash‐related work products completed by the Program in previous fiscal years and task summaries of Program efforts can be found on the 
“trash” section of the SCVURPPP website (http://www.scvurppp‐w2k.com/poc_wp.shtml#trash).  
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■ Program Activities 

C.10.b. Trash Hot Spot Selection and Cleanup 

Provision C.10.b of the MRP requires each Co‐permittee to identify and select a required number of 
trash hot spots in creeks or shorelines within their jurisdictions that will be the focus of required annua
trash assessments and cleanups.  To assist Co‐permittees in meeting this requirement, Program staff
developed the necessary tools (i.e

l 
 

., initial trash hot spot list and guidance memorandum) used to 
itted (on the Co‐permittees behalf) the 

ater Board on June 29, 2010. The Final 
identify and select final trash hot spots; and developed and subm
report entitled Trash Hot Spot Selection: Final Report to the W
Report includes the final trash hot spot list, information sheets detailing the final trash hot spots, and 
maps.2 The trash hot spot cleanup and assessment process and timing of hot spot cleanups and 
assessments are detailed below.  
 
Trash Hot Spot Cleanup and Assessment Guidance 

Provision C.10.b(ii) of the MRP requires Permittees to clean up trash hot spots to a level of “no visual 
impact” at least one time per year for the term of the permit (December 1, 2009 through November 30, 
2014).  Based on discussions with lead Water Board staff , trash hot spot cleanups and assessments will3  

 

nued conducting annual cleanups required by the MRP.  Results 
 and cleanups were conducted 

tely 285 cubic yards of trash was 
n 

ity 

be conducted each calendar year (CY) during the term of the permit (i.e., 2010 through 2014).  To assist
Co‐permittees in meeting this requirement, Program staff developed the necessary tools (i.e., guidance 
memorandum, Trash Hot Spot Cleanup Data Collection Form and Trash Hot Spot Activity Reports) used 
to report trash hot spot assessment and cleanup activities conducted during the reporting period.  Trash 
Hot Spot Activity Reports for individual Co‐permittees are included in Co‐permittee Annual Reports. 
 
During FY 11‐12, Co‐permittees conti
from this year’s annual cleanups indicated that a total of 83 assessments
at 67 different sites within the Program’s jurisdiction.  Approxima
removed from these sites during FY 11‐12. The timing of annual assessments and cleanups vary betwee
hot spots due to the location of the hot spot, potential for natural resource impacts, crew availabil
and other site‐specific factors.   
 
Bay Area‐wide Trash Capture Demonstration Project  

In October 2009, the San Francisco Estuary Partnership (SFEP) was awarded a $5 million grant to fund 
the San Francisco Bay Area‐wide Trash Capture Demonstration Project (“Project”). This grant was 
funded through the State Water Resources Control Board's Clean Water State Revolving Fund using 
federal stimulus monies (American Recovery and Reinvestment Act of 2009). The 3‐year project is 
primarily intended to provide preliminary resources to Bay Area municipalities in purchasing a limited 
number of the Permit‐required
owned stormwater conveya

 trash full capture treatment devices for installation into municipally 
nce systems.  All municipalities in the eight Bay Area counties (i.e., Marin, 

ES Phase I 
 

 dollar amount to fund the purchasing and installation of full‐capture trash capture devices. 
 

                                                           

Sonoma, Napa, Solano, Contra Costa, Alameda, Santa Clara and San Mateo) that hold an NPD
or Phase II Permit may participate in the Project.  Participating municipalities have been allocated a
minimum

 
2See http://www.scvurppp‐w2k.com/pdfs/0910/Trash_Hots_Spots_Selection_Final_Report_062910.pdf for the full report  
3 Program staff communications with Dr. Tom Mumley, Assistant Executive Officer of the Water Board, at multiple Board of Directors meetings 
of the Bay Area Stormwater Management Agencies Association (BASMAA).  
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Project Oversight/Steering 

FY 11‐12, Program staff continued to work closely with SFEP by participating in three 
subgroups related to the Project.  A description and th

During 
groups/ e status of each group are provided 
below.  

 Trash Advisory Group (TAG) – The TAG “kicked‐off” the Project in October 2009 and has had 
subsequent meetings to guide the Project. TAG members serve as technical resources to the 
Project and include Co‐permittee and Program staff. 

 Trash Vendor/RFP Subgroup – Program and Co‐permittee staff actively participated in the
Vendor and RFP Subgroup that assisted with: 1) the Request for Proposal (RFP) process to select
trash device vendors; 2) planning of the trash vendor fair held May 4, 2010; 3) development of
“Fact Sheets” content and format for each device certified as full capture; and 4) development 
of a list of frequently asked questions (FAQs) for municipalities to use at the vendor fair.  

 Trash 
 

 

 Monitoring Subgroup – Program staff participated in this subgroup that is responsible for 
identifying the types of data needed to document siting and maintenance issues as well as 
assisting in the development of a reporting mechanism.  As a result of work group input, SFEP
has developed a web‐based database to store and maintain data associated with the project.  

 
In July 2010, SFEP sen

 

t the “Agreement for Local Agency Participation in Grant‐Funded Bay Area‐wide 
rash Capture Demonstration Project”, trash device ordering documents, and a list of FAQs regarding 

 entered into agreements with SFEP to 
receive trash full capture devices and/or have installed trash full‐capture devices.  A few remaining Co‐

n 

T
the project to Co‐permittees.  Nearly all Co‐permittees have

permittees will be installing full‐capture trash devices by the November 1, 2012 deadline for completio
of the SFEP project. 
 
Participation in SCBWMI Zero Litter Initiative 

The SCBWMI Zero Litter Initiative (ZLI) is a self‐organized group of agencies that are impacted by litter
issues or have an interest in reducing litter in Santa Clara County.  The ZLI developed in 2009 as an 
outgrowth of the Santa Clara Basin Watershed Management Initiative’s Trash Subgroup. Th
representatives from the Cities of Palo Alto, San Jose, Sunnyvale, Cupertino and Campbell, Santa Clara
County, Santa Clara Valley Urban Runoff Pollution Prevention Program, Santa Clara Valley Water District,
non‐governmental organizations (e.g., Western Waters Canoe Club, Guadalupe Coyote Resource 
Conservation District, CLEAN South Bay) and the V

 

e ZLI includes 
 

 

alley Transportation Authority.  In FY 10‐11, the ZLI 
eveloped a draft strategic plan that outlines its mission statement and near‐term priority 

 
 

 FY 11‐12, the ZLI continued to make considerable progress in achieving its goals by: 1) conducting a 
sness on Creeks; 2) planning and implementing actions to 

reduce homelessness‐related impacts; 3) planning for a roundtable on Litter Impacts from Solid Waste 
ng 

d
topics/actions.  As stated in its mission statement, “The Santa Clara Valley Zero Litter Initiative (ZLI) is 
committed to eliminating litter and littering throughout Santa Clara County, and is focused on litter and
trash control along State‐owned or maintained freeways/expressways and local streets, and preventing
litter from entering our creeks and waterways.”   
 
In
roundtable on the Litter Impacts of Homeles

Haulers and Facilities; and 4) continuing to provide a forum to coordinate litter‐related activities amo
ZLI participants.  
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Trash Ad hoc Task Group Meetings  

he Program’s Trash Ad hoc Task GroT up (Trash AHTG) met  a total of eight times during FY 11‐12 to 
ments , 2) future implementation strategies, 3) draft BASMAA work 
‐wide Trash Capture Demonstration Project.  During FY 12‐13, the Trash 

onthly to discuss the development of refined baseline trash load 
 Reduction Tracking Method, hot spot cleanup and assessments, and 

discuss 1) C.10 permit require
products and 4) the  Bay Area
AHTG plans to continue meeting m
estimates and a refined Trash Load
other permit‐related requirements. 
 

■ Regional Activities 

BASMAA Trash Committee 

The BASMAA Trash Committee was formed in FY 09‐10 to provide a forum to discuss trash‐related 
 

uded 

 

 projects under the direction of the Trash Committee were initiated or 
n; 2) Preliminary Trash Baseline 
ing Method.  In addition, the Program led 

activities, projects and issues that have regional applicability.  Program staff (Chris Sommers) serves as
the Chairperson of the Committee, which meets monthly.  Committee agendas in FY 11‐12 incl
presentations; discussions and updates on the development of preliminary baseline trash load 
estimates, Trash Load Reduction Tracking Method, Model Short‐Term Trash Loading Reduction Plan and
Trash Load Reduction Calculator; and SFEP’s Bay Area‐wide Trash Capture Demonstration Project.  
 
uring FY 11‐12, three regionalD

completed: 1) Model Short‐Term Trash Loading Reduction Pla
Generation Rates Project; and 3) Trash Load Reduction Track
the development of each regional trash‐related project through in‐kind support.  Regional projects are 
briefly described below and more fully described in Section 15 – Part I: Regional Supplement for 
Pollutants of Concern.  
 
C.10.a.i Short‐Term Trash Loading Reduction Plan 

Provision C.10.a.i of the Municipal Regional Permit (MRP) requires each Co‐permittee to submit a Short‐

 

 
‐Term Plan, a BASMAA regional project was approved.  The project entailed the 

 

 

 
load reduction actions, and 5) roles, responsibilities and schedule for completing the Short‐Term Plan. 

Term Trash Loading Reduction Plan (Short‐Term Plan) to the Water Board by February 1, 2012.  The 
Short‐Term Plan must describe control measures and best management practices that are currently 
being implemented and the current level of implementation, and the planned new or enhanced control
measures and best management practices that will be implemented to attain a 40 percent trash load 
reduction by July 1, 2014.  
 
To assist MRP Permittees in complying with this provision and reduce the resources needed by each to
evelop their Shortd

development of a Model Short‐Term Trash Loading Reduction Plan (Model Plan) to provide a template 
for Permittees to use when developing their own Short‐Term Plans.  In addition, the project attempted 
to create MRP‐wide consistency in the format of Short‐Term Plans.  The Model Plan was funded by in‐
kind contributions from SCVURPPP.  The Model Plan was finalized by the BASMAA Trash Committee in
December 2011.  
 
Program staff conducted individual meetings in October 2011 with SCVURPPP Co‐permittees to discuss
Short‐Term Plan development.  Topics discussed at each meeting included: 1) the review and updating 
of land use maps for each member agency, 2) additional information needs for baseline trash load 
estimate development, 3) review of the Model Plan and draft Tracking Method, 4) guidance on trash
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As part of the Short‐Term Plan development process, Program staff assisted in calculating preliminary 
aseline loads for each Co‐permittee.  This involved working directly with Co‐permittee staff to obtain 

anner 
s to allow local governments to plan for resource and budgetary allocations to achieve the 40% trash 

lan, 
 

n June 7, 2012, BASMAA received a letter entitled Water Board Staff Review of Trash Plans and 
A to develop a response letter with the approach and 

time schedule for responding to the feedback.  The response letter was submitted to the Water Board 

b
information (e.g., street sweeping frequency, streets with parking enforcement, streets which are 
considered to have a parking enforcement equivalent, number of storm drain inlets, number of 
stormwater pump stations with trash racks, number of full capture treatment devices, etc.) needed to 
develop preliminary baseline loading estimates.   
 
In addition, BASMAA developed a Trash Load Reduction Calculator for estimating the predicted trash 
load reductions associated with the implementation of new or enhanced trash control measures. 
Version 1.0 of the calculator was finalized in December 2011 and funded by in‐kind contributions from 
SCVURPPP.  Program staff endeavored to provide this essential tool to Co‐permittees in a timely m
a
load reduction target. Each Co‐permittee used the calculator when developing their Short‐Term P
consistent with the Trash Load Reduction Tracking Method ‐ version 1.0 (see below).  Anticipated trash
load reductions were reported in Section 5 of their Short‐Term Plans.  On behalf of each Co‐permittee, 
Program staff submitted Co‐permittee Short‐Term Plans to the Water Board on February 1, 2012. 
 
O
Reports.  Program staff worked through BASMA

on July 6, 2012. The Program is continuing to work through BASMAA to address comments included in 
the Water Board letter. 
 
C.10.a.ii Baseline Trash Loading Rates  

Provision C.10.a.ii of the MRP requires Co‐permittees to develop and report on baseline trash loa
their MS4s by February 1, 2012.  To accomplish this task, the BASMAA Board of Directors approved
Preliminary Baseline Trash Generation Rates Project for developing baseline trash generation rates used 
to develop preliminary baseline trash load estimates in December 2010.  On February 1, 2011, BASMAA
submitted a pro

ds from 
 the 

 
gress report to the Water Board on behalf of all MRP Permittees. Through the submittal 

f this progress report, all Permittees agreed to use methods developed collaboratively through 

m 

storm drain 

ity) 

a 

e January and April 2012 characterization events, and 
corporate findings from similar efforts conducted in Los Angeles County in the early 2000s.  The final 

o
BASMAA to develop their baseline trash load. These methods are fully described in the Method to 
Estimate Baseline Trash Loads from Bay Area Municipal Stormwater Systems – Technical Memorandu
#1 and the Baseline Trash Loading Rates from Bay Area Municipal Stormwater Systems ‐ Sampling and 
Analysis Plan.  
 
As part of this project, existing and new trash full‐capture devices installed  in a total of 159 
inlets throughout the Bay Area were monitored during wet and dry periods.  Monitoring sites were 
selected to test the effect that land use and other factors (e.g., economic profile and population dens
may have on trash loading rates.  Trash and other debris removed from the monitoring sites was 
characterized in May 2011, September 2011, January 2012 and April 2012.  Collected trash and debris 
was saved for characterization by BASMAA. The results from the May and September 2011 
characterization events were used to develop the preliminary baseline trash load estimate included in 
the technical report entitled Preliminary Baseline Trash Generation Rates for San Francisco Bay Are
MS4s submitted to the Water Board (under BASMAA letterhead) on February 1, 2012. This report is 
currently under revision to include results from th
in
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technical report will also include an analysis of factors other than land use that may further differentiate 
trash generation rates.  The results of all analyses will be fully documented in the technical report 
entitled Final Baseline Trash Generation Rates for San Francisco Bay Area MS4s, which will be submitted 
to the Water Board by BASMAA in the fall 2012. 
 
C.10.a.ii Trash Load Reduction Tracking Method 

Provision C.10.a(ii) of the MRP requires Permittees to develop a method by which they will demonstrate 
, 
s 
on 

 

d: 

thly BASMAA Trash Committee meetings (and SCVURPPP Trash AHTG 
eetings) during FY 10‐11.  After further consideration, BASMAA member agencies identified a list of 

sed 

 Reduction Tracking 
Method: Assessing the Progress of San Francisco Bay Area MS4s Towards Stormwater Trash Load 
Reduction Goals – Version 1.0 (Tracking Method) to the Water Board.  The report, which was funded by 
in‐kind contributions from SCVURPPP, describes the load reduction tracking method selected for each 
control measure, and the process by which load reduction tracking will take place.  During FY 12‐13, 
BASMAA will be working with MRP Permittees to refine the Tracking Method. 

progress towards the MRP trash load reduction goal (i.e., 40 percent by 2014).  On February 1, 2011
BASMAA submitted a progress report to the Water Board on behalf of MRP Permittees subject to thi
provision.  Through the submittal of this progress report, all Permittees agreed to use the load reducti
tracking methods developed collaboratively by BASMAA.  
 
In FY 10‐11, the BASMAA Board of Directors approved a regional project to develop load reduction 
tracking methods.  As a first step, a list of trash control measures considered for implementation by
Permittees was developed. These control measures formed the scope of a literature review that was 
conducted by BASMAA to document methods that were successfully used to assess effectiveness. The 
findings of the literature review were documented in the Trash Load Reduction Tracking Metho
Technical Memorandum #1 – Literature Review.  Each control measure presented in the literature 
review was discussed at mon
m
trash control measures for which trash load reduction methods should be developed. The list was ba
on the following characteristics of each measure: 1) potential for Permittees to implement; 2) 
availability of information required for populating formulas and developing credits; and 3) the expected 
benefit of implementation.  
 
On February 1, 2012, BASMAA submitted a technical report entitled Trash Load
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 Section 11    Mercury and PCBs Controls 
 
 
■ Introduction 
Provisions C.11 and C.12 of the MRP require Co‐permittees to implement control programs for mercury 
and Polychlorinated Biphenyls (PCBs). These pollutants are grouped into a single section of this report 
because many of the requirements in the two MRP Provisions are written identically, due to the 
similarities in the sediment‐associated and legacy nature of their occurrence.  
 
For mercury and PCBs, the Water Board has previously determined that the water quality objectives and 
associated beneficial uses of water bodies in the Bay Area are impacted as a result of these legacy 
pollutants. The Water Board adopted water quality attainment strategies called Total Maximum Daily 
Loads (TMDLs), which assign load reductions (through waste load allocations) to Bay Area municipal 
stormwater programs. Co‐permittee control measures to address load reductions for mercury and PCBs 
are prescribed through Provisions C.11 and C.12 of the MRP.  
 
In FY 11‐12, nearly all requirements in Provisions C.11 and C.12 were addressed through regional 
projects coordinated through BASMAA. Summaries of all regional projects conducted in FY 11‐12 are 
described in Part I of Section 15 – Regional Supplement for Pollutants of Concern. Those requirements 
addressed directly by Co‐permittees are included in Co‐permittee annual reports, and those addressed 
through the Program are described below. 
 
■ Program Activities 

C.11.a. Mercury Collection and Recycling Implemented throughout the Region 
Provision C.11.a.i requires Co‐permittees to promote, facilitate and/or participate in collection and 
recycling of mercury‐containing devices and equipment at the consumer level (e.g., thermometers, 
thermostats, switches, bulbs). To meet this requirement, most Co‐permittees continued to participate in 
Santa Clara County Health Department's Household Hazardous Waste Program (HHW Program) during 
FY 11‐12. 
 
The HHW Program offers residents the opportunity to drop‐off mercury‐containing devices and 
equipment and other hazardous wastes at designated drop‐off points every Friday and some Saturdays 
free of charge, by appointment only.  The HHW Program provides an inexpensive hazardous waste 
disposal option to eligible businesses that generate less than 100 kilograms of waste per month. It 
operates by appointment only and charges a fee to cover the cost of transportation and disposal. Many 
Co‐permittees promote the availability of the HHW Program on their agency websites.  A description of 
Co‐permittee efforts to promote, facilitate and/or participate in collection and recycling of mercury‐
containing devices and equipment during FY 11‐12 are provided in their Annual Report Forms.   
 
During FY 11‐12, the HHW Program collected a total of 120,236 pounds1 of fluorescent lamps at 42 retail 
drop‐off locations within Santa Clara County2.  This equates to 772, 375 linear feet of fluorescent lamps 

                                                            
1 Since fluorescent light bulbs come in different sizes, quantities are reported in terms of the total pounds. A new conversion factor for 
fluorescent lamps is used beginning in FY 09‐10.  The new conversion was established by the California Integrated Waste Management Board, 
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(tubes, u‐shapes, etc.) and 94, 747 compact fluorescent lamps.  In addition, the HHW Program also 
collected the following mercury‐containing devices and equipment during FY 11‐12: 

 137,548 pounds of household batteries; and,  

 360 pounds3 of elementary mercury (including thermostats, thermometers and other products).   
 
Provision C.11.a.ii requires Co‐permittees to include an estimate of the mass of mercury collected.  To 
assist with calculating the mass of mercury collected during FY 2011‐12 by the HHW Program, BASMAA 
developed a spreadsheet entitled “FY 11‐12 Estimated Mass of Mercury Collected Calculator (Version 
1.0).”  The estimated mass of mercury collected is based on the total amount of mercury‐containing 
devices and equipment collected and calculated using the best available information from 
manufacturers and trade organizations regarding the amount of mercury in devices and equipment of 
interest. The estimated mass of mercury collected by the HHW Program during FY 2011‐12 is provided in 
Table 11‐1. The Calculator was funded by in‐kind contributions from SCVURPPP. 
 
Table 11‐1. Estimated mercury mass collected by the Santa Clara County HHW Program in FY 2011‐12. 

Mercury Containing 
Device/Equipment 

Total Amount of Devices 
Collected 

Estimated Mass of Mercury 
Collected (kg) 

Fluorescent Lamps (linear feet)4 772375 1.60 

CFLs (each)5 94747 0.43 

Thermostats (lbs)6,7 156 0.83 

Thermometers (each)8,9 156 0.10 

Total Mass of Mercury Collected During FY 2011-12: 2.96 
 

                                                                                                                                                                                                
now CalRecycle, in 2009, and is: 1 foot equals .125 lbs and 1 CFL equals .25lbs.  Previously, the conversion used was: 1 foot equals .25lbs, and 1 
CFL equals .0625lbs.   
2 Information regarding the collection of mercury containing products (e.g., fluorescent bulbs, thermostats, thermometers and other products) 
during FY11‐12 was obtained from a memorandum entitled Fiscal Year 2011‐2012 HHW Program Update (dated July 13, 2012).  This 
memorandum was prepared by Rob D’Arcy, Household Hazardous Waste Program, County of Santa Clara.  
3 The weight of elemental mercury includes the weight of a 55‐gallon drum.  An empty 55‐gallon steel drum is 48 pounds. The total weight of 
elemental mercury not including the 55‐gallon drum is 312 pounds. Source: Weight of 55‐gallon drum obtained from the Cary Company. 
Available at http://www.thecarycompany.com/containers/steel_drums.html. Accessed August 20, 2012.      
4 The average mercury content for a four‐foot linear fluorescent lamp is 8.3 milligrams (mg). This is equal to 2.075 mg (2.075 X 10 ‐6 kilograms 
(kg)) per linear foot. Source: NEMA 2005. Fluorescent and Other Mercury‐Containing Lamps and the Environment: Mercury Use, Environmental 
Benefits, Disposal Requirements. National Electrical Manufacturers Association. March 2005. 14p. 
5 The National Electrical Manufacturers Association (NEMA) announced that under the new voluntary commitment, effective October 1, 2010, 
participating manufacturers will cap the total mercury content in CFLs that are under 25 watts at 4 mg per unit, and CFLs that use 25 to 40 
watts of electricity will be capped at 5 mg per unit. Each CFL recycled is assumed to have an average mass of 4.5 mg (4.5 X 10 ‐6 kg). New CFLs 
are also assumed to have 4.5 mg on average.  Source: NEMA 2010. NEMA Lamp Companies Agree to Reduction in CFL Mercury Content Cap. 
Available at http://www.nema.org/media/pr/20101004a.cfm. Accessed April 11, 2012. 
6 Each thermostat recycled is assumed to contain approximately 4.0 g (0.004 kg) of mercury. The average weight of one thermostat is 12 
ounces. There are 1.3333 thermostats in a pound of thermostats (1 pounds/0.75 pounds = 1.33 thermostats. It is estimated that 0.005333 kg of 
mercury is recycled for every pound of thermostat recycled (1.333*0.004= 0.005333). Source: Average weight of thermostat obtained from 
retail websites ‐ www.amazon.com. 
7 It is estimated that approximately 50 % of elemental mercury collected by household hazardous waste facilities and shipped within a 55‐gallon 
drum is thermostats.  Thermostats placed with a 55‐gallon drum are not intake and may not be shipped to the Thermostat Recycling 
Corporation for recycling. Fifty percent of 312 pounds is 156 pounds. Source: personal communication, Dermot Casey, San Mateo County 
Hazardous Materials Specialist, August 20, 2012.    
8 USEPA reports that glass mercury fever thermometers contain about 0.61 g (0.00061 kg) of mercury. Source: USEPA 2012. Thermometers. 
Available at http://www.epa.gov/mercury/thermometer‐main.html. Accessed April 11, 2012. 
9 It is estimated that approximately 25 % of elemental mercury collected by household hazardous waste facilities and shipped within a 55‐gallon 
drum is thermometers.  Twenty‐five percent of 312 pounds is 78 pounds. Two thermometers equal one pound.  Two thermometers per pound 
is equal to 156 thermometers.  Source: personal communication, Dermot Casey, San Mateo County Hazardous Materials Specialist, August 20, 
2012.  Average weight of thermometers obtained from retail websites ‐ www.amazon.com. 
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In addition, beginning with the Integrated Monitoring Report due by March 15, 2014, the loads of 
mercury (and PCBs) reduced in Bay Area urban stormwater through the implementation of control 
measures will be quantified and compared to load reductions required by the Mercury (and PCB) TMDL. 
 
C.11/12.c. Mercury/PCBs Source Identification Pilot Project 
Provision C.11/12.c requires Co‐Permittees to conduct investigations of PCB and mercury sources to 
their storm drain systems at five pilot project locations (region‐wide).  Activities associated with this 
provision are being coordinated through the Clean Watersheds for a Clean Bay (CW4CB) project 
administered by BASMAA and funded through a USEPA grant, with in‐kind services provided by the 
Program and other BASMAA member agencies.  
 
In FY 11‐12, SCVURPPP Co‐permittees continued to implement tasks in the Leo Avenue watershed (City 
of San Jose) in compliance with MRP provision C.11.c and C.12.c (Figure 11‐1).  Tasks were also 
completed in four other locations in Alameda, San Mateo and Contra Costa counties.  In preparation for 
conducting the source investigation pilot project in the Leo Avenue watershed, the Program and the City 
of San Jose developed a Work Plan in FY 10‐11 (see Appendix 11‐1 of FY 10‐11 Annual Report).  The work 
plan included the following tasks: 

1. Project planning and management.  Design, coordinate, implement and manage the activities 
included in the Work Plan, and maintain project schedule and budget. 

2. Records review.  Review general information sources (e.g., spill site databases) and records on 
specific properties/businesses to begin identifying potential source properties. 

3. Reconnaissance survey.  Perform a driving/walking survey to further identify potential source 
properties and begin looking for evidence that runoff from such locations is likely to convey 
pollutants to storm drains. 

4. Facility inspections.  Perform inspections of selected facilities. 

5. Surface soil/sediment testing.  Test surface soils/sediments from the public right‐of‐way and 
private properties for PCBs, mercury and other particle‐bound pollutants. 

6. Property referrals.  Where laboratory data confirm elevated pollutant concentrations, refer 
properties to regulatory agencies for cleanup and abatement. 

7. Reporting.  Write a comprehensive report to describe in detail the implementation and 
evaluation of the Work Plan.  
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Figure 11‐1. Leo Avenue Watershed, City of San Jose, CA. 

 
 
Status Update 

The following paragraphs provide a status of summary activities completed in FY 11‐12 with regard to 
Work Plan tasks 2‐4.  
 
Task 2 – Records Review 

Program staff conducted a records review of all properties within the Leo Avenue watershed.  A total of 
230 parcels were identified within the watershed.  Property addresses and parcel numbers were used to 
search several on‐line databases that contain information about PCB waste, toxic chemical releases and 
regulated facilities. From the online database search, a total of 62 of the 230 properties were identified 
to have an enforcement history with a regulatory agency.  Of the 62 properties, one business (with two 
properties next to each other) was found to be responsible for contaminating groundwater with PCBs in 
the past.  Through the subsequent reconnaissance survey, it was found that this site is now paved and is 
being monitored by the appropriate regulatory agencies.  It is unknown whether contaminants from this 
location may have been carried by wind to other properties in the watershed while it was operational.   
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After the on‐line database search, a hard copy list of Pacific Gas and Electric’s (PG&E) spills obtained 
through the Water Board was reviewed.  Lists from the San Jose Division for 1997, 1998, and 1999 and 
the DeAnza Division for 1997 and 1999 did not reveal any PG&E spills in the watershed.   
 
The City of San Jose’s City Hall Records Imaging System (CHRIS) is a comprehensive database with 
information from the Planning, Code Enforcement, Fire Prevention, Building and Public Works 
Departments, which can be searched by address or parcel number, among other search categories.  
Types of information available include (but not limited to) names and types of historic businesses; 
hazardous material business plans; inspection and permit history; Building Department plans and 
permits; and properties’ financial history.  For Task 3, the focus was to obtain information about 
hazardous waste generators, hazardous materials business plans and types of historic businesses for any 
indication regarding potential PCB sources in the watershed.  Other City and County databases were 
considered for further records review research; however, CHRIS was determined to contain the 
necessary information for this step.  Using information from CHRIS, the list of properties was updated to 
233 properties (from a prior number of 230).  In addition, information was entered or corrected for all 
listed addresses and copies of hazardous materials plans, historic building permits and other relevant 
information was documented. 
 
Finally, satellite and aerial imagery software (Google EarthTM) was used to gain a better understanding of 
the types of properties currently located within the watershed.  Using the most updated version of 
Google EarthTM, the list of 233 properties was reduced to 138 by removing land uses which included 
residential units and commercial buildings which are not considered to be a high priority.   
 
Task 3:  Reconnaissance Survey 

Following the completion of the records review, Program and City staff carried out a driving and walking 
reconnaissance survey around the Leo Avenue watershed to collect additional information about subject 
properties and check the information collected from the records review.  A survey form was created to 
collect information during this task.  In addition, a global positioning system camera was used to capture 
locations and photographs of suspect properties and streets that may be PCB sources, including those 
that have the potential for sediment mobilization to public right‐of‐ways.  Notes were made to the 
records review spreadsheet to correct and/or add missing information, with the list of addresses 
increasing from a total of 138 to 159, due to additional identified properties during the survey.  
 
The spreadsheet was once again filtered to remove properties that closed, relocated, or were paved or 
remediated.  In addition, Google EarthTM was revisited to determine whether certain businesses should 
remain on the list as potential inspection sites.  The results of the reconnaissance survey and these 
additional filtering steps led to reducing the list of 159 properties to 36.  The Program and City staff then 
assigned an inspection priority to each of the 36 properties.  Twenty‐nine sites were categorized as high 
priority and seven as medium priority.  This list was then used to determine the locations and priority for 
the facility inspections.  In addition, four vacant facilities were identified as potential PCB sources due to 
insufficient information.  It was determined that, although the facilities would not be inspected, they 
would be added to the list of right‐of‐way sampling sites.  
 
Task 4:  Facility Inspections 

In September and October 2011, City and Program staff conducted property inspections at the 36 sites.  
All properties were inspected within the planned budget and schedule.  Prior to the inspections, the City 
Stormwater Inspector provided Program staff with an inspection history report, as available, for each 
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facility.  During inspections, Program staff member asked the property owner or site manager questions 
about the property and surrounding area; and completed facility inspection forms.  In addition, for each 
inspection, relevant notes including locations of existing on‐site private storm drain inlets or potential 
areas of concern were drawn on a site map created using Google MapsTM.   

Information obtained from the inspections was entered into a spreadsheet, including a description of 
the survey area, evidence about potential historic and/or current PCB sources and notes regarding the 
potential for sediment mobilization at the site.  No obvious sources of PCBs (i.e., no transformers, old 
hydraulic fluid, etc.) were identified during inspections. However, all sites were ranked as high, medium 
or low priority for right‐of‐way sediment sampling based on the degree of evidence that PCBs may be on 
the property and mobilized through stormwater/sediment transport.   
 
Next Steps 

Program staff intends to ground‐truth priority right‐of‐way sampling locations and select the final 
sampling locations for right‐of‐way sampling.  As part of the operation and maintenance desktop 
analysis, Program and City staff will ground truth locations of storm drain inlets in front and nearby 
priority facilities as well as those street segments that are also considered high priority.  Sediment 
sampling locations will likely include storm drain inlets, street curbs, driveways and other areas where 
sediment appears to be transported off priority properties and accumulate in the streets/storm 
drainage system.  The Program and City will finalize the list of right‐of‐way sampling locations in August 
and September 2012.  A sampling contractor will use this information to carry out sampling (Task 5) 
under direction from the Program and City.  Results from sampling right‐of‐way areas will inform the 
private property sampling.  Finally, based on private property sampling results, the Program and City will 
submit a list of facility referrals to the Water Board for follow‐up investigations at these facilities.  See 
the Project Work Plan for additional task details.   
 
C.11/12.f. Diversion of Flows to Publicly Owned Treatment Works (POTWs) 
Provisions C.11.f and C.12.f are nearly identical provisions for control of mercury and PCBs, requiring 
pilot studies that evaluate diversion of dry weather urban runoff and first flush events into publicly 
owned treatment works (POTWs).  The first deliverable required under these provisions was met 
through submittal of a Feasibility Evaluation Report (FER) that was included in the 2010 Annual Report.  
The FER was revised in December 2010 in response to Water Board staff comments.  Preliminary 
descriptions of candidate diversion projects were then summarized by BASMAA on behalf of member 
programs in a brief memorandum to the Water Board in February 2011.  In addition, updates were 
provided in the FY 10‐11 Annual Report and a status report submitted by BASMAA to Water Board staff 
in May 2012.   
 
The pilot diversion project that is being implemented by the Program, in collaboration with the City of 
Palo Alto, is an existing dry/wet weather diversion structure located in the City of Palo Alto.  The 
diversion structure was constructed in 1993 to divert a limited volume of urban runoff from the 
stormwater conveyance system to the Palo Alto Regional Water Quality Control Plant and is comprised 
of two valves: a vortex valve and plug valve. The vortex valve is designed to continually regulate flows to 
the sewer line to reduce erosive velocities. The plug valve diverts flows from the stormwater 
conveyance system until a designed capacity of 350 gpm (0.78 cfs) is reached.  It is estimated that wet 
weather diversions to the sanitary sewer occur up to a rainfall intensity of 0.33 inches per hour.   
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The Program developed a work plan for the Palo Alto Pilot Diversion Project that will guide data and 
information collection activities over FYs 11‐12 and 12‐13 (see Appendix 11‐1).  Monitoring is planned to 
begin in late summer 2012 and continue through the winter of FY 12‐13.  In addition, information on the 
Palo Alto Pilot Diversion Project is also included in Section 15 ‐ Part I: Regional Supplement for Pollutants 
of Concern.  
 
Program In‐kind Contributions to Regional Projects  
Regional PCB and mercury projects described in Section 15 were completed by either in‐kind financial or 
staff support by Co‐permittees and Programs, or by BASMAA‐hired contractors under the direction of 
Programs and Co‐permittees.  For the following regional projects, the Program provided substantial in‐
kind services by developing project scopes of work and budgets, serving as the project officer, 
conducting the project, and developing project deliverables:  

 Conduct Pilot Projects to Evaluate Managing PCB‐Containing Materials and Wastes during 
Building Demolition and Renovation (e.g., Window Replacement) Activities (C.12.b);   

 Monitor Stormwater Pollutant Loads and Loads Reduced (C.11/12.g); and,   

 Develop Allocation Sharing Scheme with Caltrans (C.11.j). 
 
In addition, Program staff managed and actively participated in regional tasks/projects that are included 
under the Clean Watersheds for a Clean Bay (CW4CB) project.  The CW4CB project is a partnership of 
Bay Area municipalities and countywide municipal stormwater management agencies whose 
overarching objective is to implement priority actions called for by the San Francisco Bay PCBs and 
mercury TMDLs and Provisions C.11 and C.12 of the MRP.  The $6.84 million CW4CB Project is funded 
through a combination of grant funding received by BASMAA from the USEPA ($5 million) and a $1.84 
million match contributed by six Bay Area stormwater programs (including SCVURPPP).  
 
Implementation of CW4CB addresses Co‐permittee compliance with the following MRP provisions: 

 C.11/12.c ‐ Pilot Projects To Investigate and Abate Mercury/PCB Sources; 

 C.11/12.d ‐ Pilot Projects to Evaluate and Enhance Municipal Sediment Removal and 
Management Practices; 

 C.11/12.e. ‐ Conduct Pilot Projects to Evaluate On‐Site Stormwater Treatment via Retrofit; and, 

 C.11/12.i ‐ Development of a Risk Reduction Program Implemented Throughout the Region. 
 
■ Regional Activities 
Regional activities coordinated through BASMAA in FY 11‐12 are summarized in Section 15 – Part A: 
Regional Supplement for Pollutants of Concern.  In combination with projects and pollutant control 
activities coordinated directly by Co‐permittees or through the Program, these regional activities are 
intended to fully comply with Provisions C.11 and C.12. 
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■ Introduction 

Provision C.13 of the MRP is intended to address copper control measures identified in the Basin Plan 
that the Water Board has deemed necessary to support copper site specific objectives in San Francisco 
Bay. Requirements in the MRP are included in the following sub‐provisions:  

 C.13.a. Manage waste generated from cleaning and treating copper architectural features, 
including copper roofs, during construction and post‐construction; 

 C.13.b. Manage discharges from pools, spas and fountains that contain copper‐based chemicals; 

 C.13.c. Vehicle Brake Pads; 

 C.13.d. Industrial Sources; and, 

 C.13.e. Studies to Reduce Copper Pollutant Impact Uncertainties  
 
In FY 11‐12, activities associated with Provision C.13 were conducted at the Co‐permittee, Program and 
regional levels.  Local actions are documented in each Co‐permittee’s section of the annual report. This 
section highlights copper control activities conducted at the Program and/or regional levels.  These 
activities built upon a large body‐of‐knowledge gained through tasks completed in previous fiscal years.1  
Program and regional task highlights presented in this section are organized by Permit provision or by 
major heading (both marked in bold).   
 

■ Program Activities 

C.13.a Manage waste generated from cleaning and treating copper architectural 
features, including copper roofs, during construction and post‐construction  

Provision C.13.a. requires the management of wastewater generated from cleaning and treating of 
copper architectural features, including copper roofs, during construction and post‐construction.  The 
requirements include the following: 

 Establish local ordinance authority to prohibit the discharge of water to storm drains generated 
from the installation, cleaning, treating, and washing of the surfaces of copper architectural 
features, including copper roofs.  

 Develop BMPs to manage wastewater during and post construction, and educate installers and 
operators on appropriate BMPs. Require use of appropriate BMPs when issuing building 
permits. 

 
To assist Co‐permittees in implementing these requirements, Program staff developed a guidance 
memorandum that provides: 

 A description of ordinances related to copper architectural features that have been adopted by 
Co‐permittees.  

                                                            
1  Copper‐related work products completed by the Program or through regional efforts in previous fiscal years, and associated task summaries 
of Program efforts can be found on the SCVURPPP website (www.scvurppp.org).  
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 Model ordinance language that may be used to develop local ordinances.  

 A condition added to the SCVURPPP Model Conditions of Approval to address copper source 
control in development projects. 

 Best management practices (BMPs) for managing wastewater generated from the installation, 
cleaning, treating, and washing of the surfaces of copper architectural features. 

 
Program staff also developed a fact sheet entitled Requirements for Copper Roofs and Other 
Architectural Copper ‐ Protect water quality during installation, cleaning, treating, and washing! for use 
in educating municipal staff, contractors, and property owners (see Section 4 and Appendix 4‐1).  The 
fact sheet describes BMPs for proper disposal of copper‐containing wash water.  The fact sheet was 
provided (via email) to attendees of the Program’s Construction Site Inspection Workshop held on 
February 7 and 8, 2012.  In addition, information on BMPs was provided to attendees of the Program’s 
IND/IDDE Training Roundtable, held on May 23, 2012, and hard copies of the fact sheet were included in 
the workshop folder. 
 
C.13.b. Manage discharges from pools, spas and fountains that contain copper‐based 
chemicals  

Co‐permittee efforts to manage discharges from pools, spas and fountains are described in their annual 
reports.  This copper source is addressed in two ways: 1) through conditions of approval in the 
development project review process for new construction; and 2) through outreach to homeowners and 
pool maintenance businesses. Program staff assisted with implementation of this permit requirement 
by: 1) providing model conditions of approval requiring pools, spas and fountains to be connected to the 
sanitary sewer or drained to a nearby cleanout or landscaped area; and 2) continuing to reprint and 
distribute the brochure entitled Draining Pools and Spas, which provides information on proper 
methods of draining, maintaining, and cleaning pools and spas and avoiding use of copper‐based 
algaecides.   
 
C.13.c. Vehicle Brake Pads  

For many years, SCVURPPP has supported (directly or through BASMAA and CASQA) the Brake Pad 
Partnership, a voluntary partnership of brake pad manufacturers, government agencies and 
environmental organizations formed in 1999 to address the impacts of copper‐containing brake pad 
wear debris on surface waters.  In FY 10‐11, the Brake Pad Partnership, Program and Co‐permittee staff 
tracked the development of Senate Bill 346 (Kehoe) – Hazardous materials: motor vehicle brake friction 
materials – a bill to limit the amount of copper in brake pads, and sent letters of support. The bill was 
adopted on September 25, 2010, and sets in place a program that will phase out and nearly eliminate 
copper use in brake pads by 2025.  Efforts in FY 11‐12 have focused on implementation of the legislation 
and tracking and coordinating with similar efforts in Washington State. 
 
Copper (and other pollutant) Loads Removed via Street Sweeping  

Summary of Co‐Permittee Street Sweeping Results 

A summary of street sweeping activities conducted by Co‐permittees is provided within the table 
entitled Summary of Co‐permittee Street Sweeping Activities‐ FY 2011‐2012 (Appendix 12‐1).  All data 
presented within Appendix 12‐1 was submitted to Program staff by individual Co‐permittees for 
inclusion into this Annual Report.  During FY 11‐12 Co‐permittees swept approximately 210.311 miles of 
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paved streets and removed approximately 82,229 yd3 or 53,408 tons of material2. Approximately 30,007 
yd3 of leaf litter was also removed by Co‐permittees who have leaf removal programs other than routine 
street sweeping.  In addition, approximately 207,248 tons of yard waste (which includes large amounts 
of leaves) was routinely collected by Co‐permittees.  
 
One way to measure street sweeping effectiveness is to determine what solids and associated pollutants 
are collected within street sweeping debris.  A typical unit of measure is the total volume of the 
pollutant removed by the sweeper relative to the curb length swept (e.g., yd3/curb mile).  This unit is 
typically referred as the removal rate. In the case of this effectiveness evaluation, the Program uses 
average removal rate to show the effectiveness of Co‐permittee street sweeping activities within the 
Program’s jurisdiction.  The average Co‐permittee removal rate during FY 11‐12 was 0.39 yd3/curb mile 
(see Appendix 12‐1) with a range from 0.01 yd3/curb mile (Town of Los Altos Hills) to 0.92 yd3/curb mile 
(City of Palo Alto).  In comparison, the average Co‐permittee removal rate during FY 10‐11 was 0.44 
yd3/curb mile.  
 
The removal rate is influenced by a number of factors including accumulation rates of pollutants, the 
relationship between rainfall and sweeping frequencies, particle size, pavement condition and 
automobile parking controls3. As a result, effectiveness (i.e., removal rate) may vary each year 
depending on a change to any one of these factors. Many studies have shown that street sweeping 
removes significant quantities of dirt and debris from street surfaces4.  However, results also 
demonstrate that the coefficient of variation of copper values and other metals (e.g., lead and zinc) in 
street sweeping debris is quite high5.  In addition, the estimated pollutant load reduction is dependent 
on the volume of material collected (i.e., the more material collected, the greater the pollutant 
removal).   
 
To illustrate the effectiveness of street sweeping activities for pollutant removal, Program staff 
estimated the mean pollutant reduction for the following four metals: copper, nickel, lead and zinc. 
These estimates are provided within the tables entitled Summary of Co‐permittee Street Sweeping 
Activities and estimated Mean Pollutant Load Reduction for Copper and Nickel‐ FY 2011‐ 2012 and 
Summary of Co‐permittee Street Sweeping Activities and estimated Mean Pollutant Load Reduction for 
Lead and Zinc‐ FY 2011‐ 2012.  Both tables are provided within Appendix 12‐1.  
 
To determine the estimated pollutant load reduction (in pounds), the volume of material collected (in 
cubic yards) for each Co‐permittee land use type (i.e., residential, commercial and industrial) was 
determined. This value was then multiplied by the mean concentration of trace metal content for street 
sweeping samples collected in the study entitled Chemical and Physical Characteristics of Street 
Sweeping Sediments in Tampa, Florida, May 1999 and converted to pounds of pollutant removed (mean 
concentration values and the algorithm used to calculate the pounds of pollutant removed are provided 
in Appendix 12‐1). The estimated mean pollutant load reduction values for each land use type were then 

                                                            
2 To determine the total volume of material removed in tons, it is necessary to convert cubic yards to tons. It is estimated that the average 
density of street sweeping material is 1,299 pounds per cubic yard (0.6495 tons per cubic yard) (Source: EOA, Inc., October 1996, Estimation of 
Copper Collected Through Street Sweeping Efforts. Prepared for San Mateo Countywide Stormwater Pollution Prevention Program). A value of 
53,408 tons is calculated when 82,229 cubic yards is converted over to tons (82,229 cubic yards* .6495 tons/cubic yard= 53,408 tons). 
3  Woodward Clyde Consultants, December 1994. Street Sweeping Literature Review/Storm Inlet Modification, Prepared for Alameda County 
Urban Runoff Clean Water Program.  
4 Sartor, J. and G. Boyd, 1972. Water Pollution Aspects of Street Surface Contaminants.  Prepared for United States Environmental Protection 
Agency, Washington, DC. 
5 EOA, Inc, October 1996. Estimation of Copper Collected Through Street Sweeping Efforts: Final Report.  Prepared for San Mateo Countywide 
Stormwater Pollution Prevention Program. 
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summed. Estimated pollutant load reductions for copper, nickel, lead and zinc via street sweeping in FY 
11‐12 are presented in Table 12‐1. Estimated removals for copper, nickel, lead and zinc as a result of 
street sweeping activities from FY 04‐05 through FY 11‐12 are presented in Figure 12‐1. It is important to 
note that there is uncertainty with these estimates since certain assumptions were made regarding the 
exact volume of material collected from a particular land use type.  
 

Table 12‐1. Estimated average pollutant load reduction from street sweeping conducted by Co‐
permittees in FY 11‐12.   

Estimated Mean Pollutant Load Reduction (Pounds) 
Land Use Type 

Copper Nickel Lead Zinc 

Residential 1,133  2,239  2,111  2,841 

Commercial 466  922  2,225  1,576 

Industrial 379  73  356  293 

Total 1,978  3,235  4,691  4,710 

 
 

 
Figure 12‐1. Estimated pollutant load reductions from Co‐permittee street sweeping activities 
(in pounds) from FY 04‐05 through FY 11‐12.  
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■ Regional Activities 
Regional activities conducted in FY 11‐12 to address MRP provision C.13 are summarized in Section 15 – 
Part I: Regional Supplement for Pollutants of Concern. Summaries include the status of projects that 
comply with the following MRP Provisions:  

 C.13.c. Vehicle Brake Pads – active engagement in adoption and implementation of legislation to 
reduce copper discharged from automobile brake pads to surface waters; 

 C.13.d. Industrial Sources – development of educational tools to train industrial inspectors to 
identify facilities likely to use copper or have sources of copper and proper BMPs.  

 C.13.e. Studies to Reduce Copper Pollutant Impact Uncertainties – planning of studies to 
investigate possible copper sediment toxicity and technical studies to investigate sub‐lethal 
effects on salmonids. 
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 Section 13    PBDE, Legacy Pesticides and Selenium
 
 
■ Introduction 
Based on the Water Board’s determination, legacy organochlorine pesticides (e.g. DDT, dieldrin and 
chlordane), Polybromated Diphenyl Ethers (PBDEs), and selenium are either known to impair or 
potentially impair water quality in the San Francisco Bay.  The Water Board is currently developing, or 
planning to develop Total Maximum Daily Loads (TMDLs ) for each of these groups of pollutants.1 
Provision C.14 requires all MRP Co‐permittees to work together to identify, assess, and manage 
controllable sources of these pollutants found in urban runoff.  Therefore, all tasks associated with this 
Provision are regionally‐coordinated and described below, or in Section 15 ‐ Part I: Pollutants of Concern 
Regional Supplement.  
 
■ Regional Activities  
Provision C.14 requires Co‐permittees to collectively characterize the representative distribution of 
PBDEs, legacy pesticides, and selenium in the urban areas of the Bay Region to determine: 

1. If PBDEs, legacy pesticides, and selenium are present in urban runoff; 

2. If PBDEs, legacy pesticides, or selenium are distributed relatively uniformly in urban areas; and 

3. Whether storm drains or other surface drainage pathways are, in themselves, sources of PBDEs, 
legacy pesticides, or selenium, or whether there are specific locations within urban watersheds where 
prior or current uses result in land sources contributing to discharges of these pollutants to San 
Francisco Bay via urban runoff conveyance systems. 

 
As described in Section 15, Co‐permittee and Program activities conducted in FY 11‐12 to address this 
provision were focused on planning efforts for conducting characterizations in future years.  Planning 
efforts included investigating the potential nexus between Provision C.14 requirements and 
characterization studies previously conducted or planned for implementation in fall 2011 and 2012 by 
the Regional Monitoring Program for Trace Substances in the San Francisco Estuary (RMP), and POC 
Monitoring conducted in compliance with Provision C.8.e and consistent with the Small Tributaries 
Loading Strategy (STLS). 
 
 

                                                            
1 Selenium in the North Bay and for PBDEs and legacy pesticides in all parts of the Bay. 
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 Section 14  Permittee Finding to Support a New Category of 
Conditionally Exempted Discharges ‐ Low Impact 
Potable Water System Release 

 
 

■ Introduction 

Provision C.15 identifies the type of non stormwater dischargers that are exempted from discharge 
prohibition A.1 if such discharges are unpolluted and do not violate water quality standards and 
conditionally exempts certain non‐stormwater discharges from discharge prohibition A.1 if they are 
identified by the co‐permittee or the Executive Officer as not being sources of pollutants to receiving 
waters. Per Provision C.15.b., the following categories of non‐stormwater discharges are conditionally 
exempt from Provision A.1 if they are either identified as not being sources of pollutants or if 
appropriate control measures are developed and implemented prior to the discharge, and monitoring 
and reporting occur.: 
 

 Pumped groundwater from non‐drinking water aquifers; 

 Pumped groundwater, foundation drains, and water from crawl space pumps and footing 
drains; 

 Air conditioning condensate; 

 Planned, unplanned and emergency discharges of the potable water system; 

 Individual residential car washing; 

 Swimming pool, hot tub, spa and fountain water discharges; 

 Irrigation water, landscape irrigation and lawn or garden watering. 

 
Provision C.15.b.vii (Additional Discharge Types) directs the permittee(s) to identify and describe 
additional types and categories of discharges not yet listed in Provision C.15.b that they propose to 
conditionally exempt from Prohibition A.1 in periodic submissions to the Executive Officer. This 
provision further describes the necessary documentation which includes a description of the control 
measures to eliminate adverse impacts of such sources, procedures and performance standards for their 
implementation, procedures for notifying the Water Board of these discharges, and procedures for 
monitoring and record management. 
 
In addition, Provision C.15.b. viii (3) (Permit Authorization for Exempted Non‐Stormwater Discharges) 
further states that the permittees may propose, as part of their annual updates consistent with the 
requirements of Provision C.15.b of this Permit, additional categories of non‐stormwater discharges with 
BMPs, to be included in the exemption to Prohibition A.1. Provision C.15.b. viii (3) further states that 
such proposals may be subject to approval by the Executive Officer as a minor modification of the 
Permit. 
 
The purpose of this section is to define a new category of conditionally exempted non‐stormwater 
discharge within Provision C.15.b.iii entitled “Low Impact Planned Potable Water System Release”.  
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■ Program Activities – Planned Potable Water System (C.15.b.iii) 

During FY10‐11, Program staff updated the SCVURPPP Conditionally Exempted Discharges (CED) Report 
for consistency with MRP Provision C.15. The CED Report was reviewed by the Water Utility Ad Hoc Task 
Group (AHTG) and Executive Committee. It was approved by the Management Committee on February 
17, 2011. The final report is available on the Program website (www.scvurppp.org). 
 
The Water Utility Operation and Maintenance Pollution Prevention AHTG was formed to evaluate and 
recommend Program strategies for meeting new requirements in Provision C.15.b.iii. for planned, 
unplanned and emergency discharges that apply to water utility operations. The AHTG updated the 
SCVURPPP Water Utility Operation and Maintenance Discharge Model Pollution Prevention Plan 
(WUDPPP), which was approved by the Management Committee in January 2011. The WUDPPP is 
available on the Program website (www.scvurppp.org). 
 
In FY11‐12 the AHTG analyzed their planned potable water release data and, consistent with MRP 
provisions C15.b.vii and viii(3),developed a new category entitled “Low Impact Planned Potable Water 
Release.” The data analysis and description of the new conditionally exempt category including BMPs, 
monitoring and reporting plan are presented below.  The SCVURPPP Management Committee, at their 
August meeting, approved a modification to the SCVURPPP Water Utility Operation and Maintenance 
Discharge Model Pollution Prevention Plan (WUDPPP) to include the new category and associated BMPs 
and monitoring/reporting requirements (updated WUDPPP included in Appendix 14‐5 and on the 
SCVURPPP website). 
 

■Description of New Category of Planned Potable Water System 
Discharges entitled “Low Impact Planned Potable Water System 
Release”  

As described previously, provision C.15.b.viii.(3) allows for permittees, as part of their annual updates, 
to propose additional categories of non‐stormwater discharges with associated BMPs, monitoring and 
reporting requirements.  The proposal here, in sum, is that for planned potable water discharges less 
than 15,000 gallons, permittees will continue to implement the required BMPs for dechlorination and 
sediment and erosion control per Provision C.15.b.ii.(1)(a). For these discharges the permittee will also 
record the location, type, date of discharge, duration of discharge and estimated total volume (gallons). 
These records will be kept by the permittee and submitted to the Regional Water Board if requested. 
Permittees will verify the continued effectiveness of BMPs by monitoring 5% of these conditionally 
exempt low threat discharge events annually.  As described below, the SCVURPPP Co‐permittees 
conducted a two year investigation to define this new category and its associated requirements.   
 
Provision C.15.b.iii.(1) Planned Potable Water Discharges 

The starting point for the Co‐Permittees’ investigation of the potential new “Low Impact Planned 
Potable Water System Release” category was a review of Provision C.15.b.iii.(1) of the MRP. Provision 
C.15.b.iii.(1) contains required BMPs, notification requirements and monitoring and reporting 
requirements for all planned potable water discharges (more appropriately described as releases). 
Planned discharges are defined in the MRP as routine operation and maintenance activities in the 
potable water distribution system that can be scheduled in advance, such as disinfecting water mains, 
testing fire hydrants, storage tank maintenance, cleaning and lining pipe sections, routine distribution 
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system flushing, reservoir dewatering and water main dewatering activities. Permittees are required to 
implement appropriate BMPs for dechlorination and erosion and sediment controls for all planned 
potable water discharges. Permittees are also required to monitor all planned discharges for pH, 
chlorine residual and turbidity and report the following information: 

• Project name; 
• Type of discharge; 
• Receiving waterbody; 
• Date of discharge; 
• Duration of discharge; 
• Estimated volume; 
• Estimated flow rate; 
• Chlorine residual; 
• pH; 
• turbidity1; and  
• description of implemented BMPs or corrective actions.   

 
The data for all planned discharges is reported in the Annual Reports. The first Annual Report, FY09‐10, 
reported planned potable water discharge activities for the seven months since the MRP became 
effective in December 1, 2009. During this time period, agencies were developing new operating 
procedures, field forms, data tracking systems and training materials, and were purchasing new 
monitoring equipment. Water Utility Operations and Maintenance (O&M) staff were being trained on 
and testing new forms, procedures and equipment. The FY09‐10 Annual Report planned potable water 
discharge activities were not included in the analysis discussed below, because during this time period 
agencies were in a pilot program mode and procedures were in flux. However, two full years of data that 
were submitted as part of the Permittees’ FY10‐11 and FY11‐12 Annual Reports were reviewed, 
analyzed and summarized in the following sections.  
 
Review of Prior Monitoring Data 

The next part of the investigation was a review of relevant monitoring data. Eight SCVURPPP Co‐
permittees are also Water Utilities. These include Santa Clara County, the cities of Milpitas, Mountain 
View, Palo Alto, San Jose, Santa Clara, and Sunnyvale and the Santa Clara Valley Water District. All 
previously identified themselves as Water Utilities in Annual Reports. Data were compiled for six of 
these agencies and reviewed2.  
 

                                                            
1 Reporting of receiving water turbidity, where feasible, is also required. 
2 Information from Santa Clara County and the SCVWD were not included in the data analyses. In Santa Clara 
County (i.e, the Parks Department), the system is located where there are no storm drain inlets. Any release must 
flow over large areas of vegetation before reaching a water body. There were no planned discharges from the Santa 
Clara County Parks Department that reached a storm drain or receiving water body reported in the FY10-11 or 
FY11-12 Annual Reports. The Santa Clara Valley Water District (SCVWD) is the largest water utility in the 
SCVURPPP program area. The types of discharges reported by SCVWD tended to be of a different nature than the 
other six agencies. The volumes of discharges reported were larger than the other six agencies, between 250,000 – 
350,000 gallons, with one 50,000 gallon discharge. Because the focus of this analysis was low volume discharges, 
the SCVWD data were not included. 
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The reviewed data consisted of 2,841 releases reported in FY10‐11 and 4,336 releases in FY11‐12. The 
raw data are presented in Appendix 14‐13. General information about the relevant agencies’ water 
service areas and types of releases are presented in the tables below. The majority of release types are 
hydrant or blow‐off (i.e., connecting stand pipes to dead end water supply pipes to allow for flushing 
where hydrants are not available). There were only ten releases related to storage tanks and two events 
related to sampling. The remaining 7,165 releases were related to hydrant flushing (for water quality or 
fire flow testing) and blow‐off flushing.  
 
 
Table 14‐1. SCVURPPP Water Utility Agencies 
City  Water Supply Source  Service Area 
Milpitas  2/3 SFPUC Hetch Hetchy and 1/3 SCVWD2 city boundaries 
Mountain View  SCVWD, SFPUC Hetch Hetchy and well water1 majority of city1  
Palo Alto  SFPUC Hetch Hetchy  city boundaries 
San Jose  SCVWD and SFPUC Hetch Hetchy1 portion of city1

Santa Clara  SCVWD, well water and SFPUC Hetch Hetchy1 city boundaries 
Sunnyvale  40% SCVWD, 55% SFPUC Hetch Hetchy and 5% well water2 city boundaries 
Notes:  
1) Maps provided in Appendix 14‐2 show boundaries of service areas and water supplies.  
2) Water supply sources are from correspondence with city representatives on the AHTG and represent estimates 
only.  
 
 
Table 14‐2. Types of Planned Potable Water Releases 

Municipality 
Fiscal Year 

(FY)  Type of Discharge  Number 
minimum 
volume 
(gallons) 

maximum 
volume 
(gallons) 

Milpitas           
  FY10‐11  hydrant flushing  73  750  900 
  FY11‐12  hydrant flushing  13  5,280  8,112 
Mountain View           
  FY10‐11  blow off flushing  27  1,218  54,691 
  FY10‐11  fire flow (hydrant) testing  35  950  10,900 
  FY10‐11  hydrant flushing  28  2,180  206,620 
  FY11‐12  blow off flushing  1  2,660  2,660 
  FY11‐12  fire flow (hydrant) testing  44  1,160  28,440 
  FY11‐12  hydrant flushing  1,494  10  100,620 
  FY11‐12  water quality sampling  2  11,780  42,400 

                                                            
3 The raw data presented in Appendix 15-1 are the same data submitted by the Co-permittees in the FY10-11 and 
FY11-12 Annual Reports for Table C.15.b.iii.(1) with a few exceptions. Releases to the sanitary sewer were 
excluded from the data set. The estimated flow rate (gallons per day), as presented in Appendix 15-1, was not used 
in the analysis since there were differences (e.g., one Co-permittee would use the total volume released per day as 
the gpd flow rate (total volume/ 1 day) and another Co-permittee would extrapolate out the gallons per minute flow 
rate of the hydrant to a gpd flow rate (gpm x 1440 minutes/day)) in how the estimated values were determined by 
each of the Co-permittees. Other data that were omitted or revised are indicated in the notes of the Appendix. 
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Municipality 
Fiscal Year 

(FY)  Type of Discharge  Number 
minimum 
volume 
(gallons) 

maximum 
volume 
(gallons) 

Palo Alto           
  FY10‐11  blow off flushing  143  1,668  42,900 
  FY10‐11  hydrant flushing  0     
  FY11‐12  blow off flushing  95  1,600  92,300 
  FY11‐12  special hydrant flushing  167  1,400  73,600 
San Jose           
  FY10‐11  hydrant flushing  833  68  140,700 
  FY10‐11  storage tank cleaning  7  18,700  109,200 
  FY11‐12  hydrant flushing  790  200  32,500 
  FY11‐12  storage tank cleaning  1  54,000  54,000 
Santa Clara           
  FY10‐11  hydrant flushing  13  3,780  9,610 
  FY10‐11  storage tank cleaning  1  123,000  123,000 
  FY11‐12  hydrant flushing  94  606  21,750 
  FY11‐12  storage tank dewatering  1  1,600  92,300 
Sunnyvale           
  FY10‐11  hydrant flushing  1,681  1,320  94,880 
  FY11‐12  hydrant flushing  1,634  1,376  92,110 
Total    All Types  7,177     
 
 
The total volume of potable water released from hydrant flushing and blow offs varies. The volume is 
dependent on the size of the water supply pipes, the flow rate at which the hydrant or blow off is 
opened, and the duration of the discharge. For all types of discharges, 59% of the reported planned 
releases were less than 10,000 gallons, while 82% of the reported planned releases were less than 
15,000 gallons. The total volumes released for each planned discharge event are presented in Figure 14‐
1 below. 
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Figure 14‐1. Planned Discharges Total Volume Released (gallons) 

 
 
 
The duration of the releases, as shown below in Figure 14‐2, varied. Over 70% of the releases lasted ten 
minutes or less.  
 
 
Figure 14‐2 Summary of Planned Release Duration 
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An analysis of the monitoring data follows.  
 
Turbidity 
 
The MRP turbidity benchmark for potable water discharges is 50 NTU. For all monitoring data reported, 
99.6% were below this benchmark. Summary statistics for the reported turbidity data are presented in 
Table 14‐3. Review of the data clearly demonstrates the consistent effectiveness of the BMPs 
implemented for the potable water releases relative to the turbidity benchmark 
 
 
Table 14‐3. Post‐BMPs Turbidity Monitoring Data for Potable Water Releases 

Co‐permittee 
# 

Samples

Percent of 
samples < 50 

NTU 
Min  Max  Median  90th%ile

Milpitas FY10‐12  0  N/A  N/A  N/A  N/A  N/A 
Mountain View FY10‐12  1,625  100  0  76  4.8  14 
Palo Alto FY10‐12  387  100  0  79  4  10 
San Jose FY 10‐12  1,627  99  0  522  3  16 
Santa Clara FY10‐12  111  100  0.3  36  7.5  19 
Sunnyvale FY10‐12  3,316  100  0  85  0  6.0 
All Data FY10‐12  7,066  100  0  522  1.9  12 

Notes: 
1) Milpitas did not report numerical values but a range of “low – medium”. 
 
 
pH 
 
All six Co‐permittees utilize SFPUC Hetch Hetchy water as a portion of their potable water supply source.  
However,  the City of Palo Alto’s entire service area is served by Hetch Hetchy water and a large 
percentage of Mountain View’s service area is served by Hetch Hetchy water. As part of developing the 
Water Utility Operation and Maintenance Discharge Model Pollution Prevention Plan (WUDPPP) pH data 
were gathered from a number of Annual Water Quality Reports for the different water sources. Data on 
pH from the SFPUC 2008 Annual Water Quality Report reported a pH range of 8.5‐9.2, with an average 
value of 8.8. The MRP pH benchmark is shown as a range from 6.5 to 8.5. Thus, it is expected that some 
of the Co‐permittees’ reported pH values would be above the upper end of the pH bench mark. In 
addition, during the pilot program phase (during FY09‐10), Co‐permittees tested different dechlorination 
agents to ensure that they did not adversely affect pH. Results indicated that dechlorination agents did 
not impact pH at the levels required for dechlorination.  Other than closely monitoring the type and 
amount of dechlorination agents used, the Co‐permittees do not treat the Hetch Hetchy potable water 
source to adjust pH values. 
 
Mountain View used EMD pH indicator strips for FY10‐11 and the first half of FY11‐12. These indicator 
strips rely on interpretation of color hues by City staff, and were determined to be unreliable for field 
use and for the scale (pH values reported while using the indicator strips were in the range of 5 to 9.3 
with a large number of values below 6.5) required for reporting purposes. The City switched to a Hach 
Pocket Powell pH meter. After this change in instrumentation, the values were in the range of 7.2 to 
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10.1 with less variability. The difference in the pH data from the two different types of monitoring 
equipment and the transition period are shown in Figure 14‐3.  Also, a large percentage of the Mountain 
View service area is served by the SFPUC Hetch Hetchy water supply. Therefore, similar to Palo Alto, it is 
expected that Mountain View data would have pH values above the upper end of the 8.5 pH benchmark.  
 
For Sunnyvale, approximately 55% of the potable water supply is from SFPUC Hetch Hetchy water which 
is essentially delivered to the northern part of the city.  The mix of water supply sources resulted in 
roughly 8.3% of the samples above the upper end of the 8.5 pH benchmark. 
 
To summarize, review of the grouped data indicates that all of the Co‐permittees’ monitoring data fell 
within the pH benchmark range more than 90% of the time, except for Palo Alto and Mountain View 
(see Table 14‐4). As noted above, unlike the other four copermittees which use Hetch Hetchy water for 
only a portion of their service area, Palo Alto utilizes SFPUC Hetch Hetchy water for its entire service 
area and Mountain View utilizes Hetch Hetchy water for a majority of its service area. Therefore, it is not 
surprising that the data for these cities would have more values above the 8.5 pH benchmark, given the 
SFPUC Hetch Hetchy potable water is delivered with a pH range of 8.5‐9.2.  
 
 
Table 14‐4. Post‐BMPs pH Monitoring Data for Potable Water Releases 

Co‐permittee 
# 

samples

Percent of 
samples 

within 6.5 ‐ 
8.5 

benchmark 
(%) 

# 
samples 
<6.5 

# 
samples 
>8.5 

Min  Max  Median

Milpitas   86  100  0  0  N/A  N/A  N/A 
Mountain View   1,628  45  410  479  5  10.1  9.1 
Mountain View (censored)1 545  31  0  374  7.2  10.1  9.5 
Palo Alto  387  48  0  203  6.75  9.3  9 
San Jose  1,627  96  7  46  6.1  8.72  8.2 
Santa Clara   111  95  5  0  6.2  8.5  8.1 
Sunnyvale   3,315  92  4  276  6  9.8  8.5 
All Data  6,071  85  16  899  6  10.1  8.7 

Notes: 
1) Mountain View censored data includes only data collected after the monitoring equipment was switched from 
EMD pH indicator strips to a Hach Pocket Powell pH meter. The censored data is used in the “All Data” totals.  
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Figure 14‐3. Mountain View pH Monitoring Data for Planned Potable Water Releases  

 
 
 
Chlorine Residual 
 
The chlorine residual MRP monitoring and reporting benchmark is 0.05 mg/L. Overall, for the entire data 
set, the chlorine residual benchmark was met approximately 80% of the time (see Table 14‐5 below). 
However, this value is likely conservative, given the difficulty of the field instrumentation to accurately 
read to this low residual level, and the fact that measurements are taken downstream of the BMPs but 
well before a potential discharge to a receiving water.  Also note that ninety one percent of the chlorine 
residual data are below the 0.1 mg/L, which may be a more realistic field quantification limit, based on 
turbidity interference associated with available field instruments. 
 
To characterize the estimated distance between a potable water release and receiving waters the main 
type of potable water release (i.e., fire hydrant release) was mapped (see Appendix 14‐3) and compared 
against the location of receiving waters for each co‐permittee. The mapping results indicate that roughly 
90% of the hydrants are located 500 feet or more away from a receiving water body. This is a 
conservative estimate because typically the release will flow through a greater distance in the storm 
drain system (i.e. not a straight line) before reaching the receiving water. Therefore, even for values 
above the benchmark at the point of measurement prior to reaching the storm drainage system, the 
majority of hydrant locations provide at least another 500 feet for the chlorine residual to dissipate. The 
mapping also showed that for roughly 71% of the hydrants the minimum distance to the receiving water 
is over 1,000 feet. These estimates are conservative because the total number of hydrants in a service 
area were considered. The actual number of hydrants that are used for flushing activities within 500 feet 
of a receiving water is likely much lower.  
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Table 14‐5. Post‐BMPs Chlorine Residual Monitoring Data for Potable Water Releases 

Co‐permittee 
# 

samples 
%< 0.05 mg/l 
Benchmark 

Min  Max  Median  90th%ile

Milpitas1 13  100  N/A  N/A  N/A  N/A 
Mountain View  1,631  77  0  2.1  0  0.30 
Mountain View (censored)2 569  66  0  2  0.02  0.20 
Palo Alto   386  91  0  0.29  0.02  0.05 
San Jose FY   1,627  89  0  2.39  0.01  0.06 
Santa Clara   111  87  0  0.88  0  0.09 
Sunnyvale   3,316  73  0  0.9  0.03  0.09 
All Data  6,022  78  0  2.39  0.02  0.09 

Notes: 
1) Milpitas reported all values below 0.1 mg/L for FY10‐11 data. Due to the uncertainty of whether these values were below or 
above the 0.05 mg/L benchmark, they were not included in the table above. The Milpitas data includes FY11‐12 data only. 
2) Mountain View was using Hach Aqua Check test strips for FY10‐11 and the first half of FY11‐12. When the City switched to a 
Hach Pocket Colorimeter the variability of the results decreased and the resolution at lower chlorine residual levels increased. 
Therefore, consistent with the pH data, the censored data is used in the “All Data” totals.  
 
 
To develop a preliminary relationship between chlorine residual and sampling distance from the 
dechlorination a special study was performed in the field with three cities (San Jose, Palo Alto and 
Sunnyvale). Diffusers with dechlorination tablets (the BMP) were connected to hydrants at five different 
locations which relied on SCVWD and SFPUC Hetch Hetchy water supplies. The hydrants were also 
chosen to represent different flow rates4. Chlorine residual was measured with a Hach DR 890 
Colorimeters (the field equipment used by all three cities) at several distances after the BMP diffuser 
(see Appendix 14‐4 for raw data). As seen in Figure 14‐4 chlorine residual values dropped substantially 
by 40 feet, generally from 2 mg/L to near the reporting benchmark. These results are similar to an 
EBMUD study conducted in 2000 and reported in AWWARF Guidance Manual for the Disposal of 
Chlorinated Water (December 1, 2000). In the EBMUD study, the detection limit for chlorine residual 
was 0.1 mg/L. In the SCVURPPP study the chlorine residual results after 40 feet from the BMPs varied, 
moving below and above the 0.05 mg/L benchmark value. As described below, the variability in the 
measurements was suspected to be due to the field monitoring instrumentation operating near its limit 
of quantification.  
 
 

                                                            
4 Note there was no correlation (R squared = 0.003) between chlorine residual concentrations and flow rates when the entire two 
year data set was evaluated.  
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Figure 14‐4. Relationship Between Distance from Dechlorination BMP for Hydrant Releases and 
Chlorine Residual 
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Review of the Hach DR 890 Instruction Manual reports an estimated detection limit of 0.02 mg/L and a 
typical precision at 1.00 mg/L of plus or minus 0.05 mg/L. A Hach representative5 confirmed that 
turbidity will interfere with the chlorine residual results at the low chlorine residual levels which are 
required to be measured. The instrument measures the amount of light that is scattered as it travels 
through the water and turbidity will therefore cause interference. To investigate the level of 
interference caused by various turbidity levels the City of Palo Alto staff analyzed water samples for 
both chlorine residual and turbidity6 collected at nine different distances from the BMP dechlorination 
diffuser installed at the hydrants. As shown in figure 14‐5 (a), there is a strong correlation between the 
chlorine residual and turbidity (R squared = 0.8). The correlation was not as strong when the data from 
all three cities, Figure 14‐5(b), were combined (R squared = 0.3). 
 
 

                                                            
5 Phone call with Jay Maxwell, Lab Tech Support, Hach on April 30, 2012. 
6 The same glass vial was analyzed for chlorine residual and turbidity. This does not directly represent the turbidity of the potable 
water release since turbidity was measured after the reagent required for the chlorine residual analysis was added to the sample 
vial.   
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Figure 14‐5. Field Study Samples Analyzed for Chlorine Residual and Turbidity 
(a) City of Palo Alto          (b) Cities of Palo Alto, San Jose and Sunnyvale  
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Resources Demand Analysis 
 
The co‐permittees provided estimates for the increased level of resources required to implement the 
monitoring and reporting requirements for the planned potable water discharges. The monitoring 
equipment costs were estimated in the range of $2,000 to $10,000 per co‐permittee or a total of 
$23,000. Note there are also recurring costs annually related to monitoring equipment that were not 
estimated (e.g. DI water, DPD total chlorine powder packs, glass vials, etc.). The estimated increase in 
staff resources ranged from an additional 0.1 FTE (full time employee) to 1 FTE on an annual basis for 
each co‐permittee or a total of 3.4 FTEs annually. This increase in resources is for monitoring, data 
management and reporting only. Agencies implemented BMPs for potable water discharges prior to the 
MRP requirements, and plan to continue to implement BMPs for low impact potable water releases. The 
BMP costs were considered fixed and not included in this evaluation.  
 
Findings, Conclusion and Resultant Action 
 
In relevant part, review of the monitoring data demonstrates that the BMPs implemented post‐release 
are capable of consistently producing non‐stormwater that is not a source of pollutants (i.e, at the point 
of release, with BMPs, it meets the MRP turbidity benchmark essentially 100% of the time (99.6%), the 
pH benchmark 85 % of the time, and chlorine residual benchmark roughly 80% of the time.  It therefore 
can be projected that under these circumstances, the benchmark is expected to be met at the point of 
discharge to the receiving water.7)  
 
Based on the above, the SCVURPPP Management Committee defined and through this report has 
proposed a new category of conditionally exempt releases for Low Impact Potable Water Releases as 
follows8: 

                                                            
7 The projection is made based on the expectation of continued chlorine residual dissipation over the remaining distance and time 
required to reach the receiving water body (which is greater than 500 feet for 90% of hydrants in the six water utility service 
areas and greater than 1,000 feet for 71% of hydrants). There is also evidence that chlorine residual results from field meters 
slightly above the benchmark concentration may actually be caused by interference from turbidity. 
8 Since the included conditionally exempt discharges have now been demonstrated not to be sources of pollutants to 
receiving waters, pending action by the Water Board, the proposal will be implemented by relevant SCVURPPP co-
permittees absent objection from the Executive Officer. 
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• Low Impact Potable Water Releases:  planned potable water discharges of 15,000 gallons or 

less; 
• Description of the control measures: BMPs for dechlorination, and erosion and sediment 

controls (WUDPPP January 2011 Appendix A and B); 
• Data Collection: date, project name or location, type of release, estimated duration, estimated 

flow rate in gallons per minute and estimated total volume in gallons; 
• Monitoring Plan: monitor at least 5% of their low impact planned potable water discharge 

events per year to verify that BMPs continue to be implemented and remain effective; and 
• Data Reporting: data collected will be available to the Regional Water Board staff upon request. 

 
Creating this low impact potable water discharge category may also have the added public benefit of 
encouraging a reduction in discharge volumes during potable water utility testing activities, as there will 
be an incentive (i.e., reduced monitoring and reporting requirements) for keeping discharge volumes 
below the threshold for the low impact category.  
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 5BSection 15 
Regional Supplement for Pollutants 
of Concern and Monitoring Status 
Report 

 
 
This Section contains the Regional Supplement for Pollutants of Concern and Water Quality Monitoring 
Status Report (Regional Supplement) and associated appendices. It was prepared jointly by member 
agencies of the Bay Area Stormwater Management Agencies Association (BASMAA), on behalf of 
Municipal Regional Permit (MRP) Permittees and is intended to report compliance activities associated 
with Permit Provisions C.8 (Water Quality Monitoring), C.9 (Pesticides), C.10. (Trash Reduction), C.11 
(Mercury), C.12 (Polychlorinated Biphenyls), C.13 (Copper) and C.14 (Legacy Pesticides, Polybromated 
Diphenyl Ethers and Selenium) implemented through regional collaborative efforts.1 Summaries of 
activities conducted in compliance with the following Permit Provisions are included in this Section:  

 Water Quality Monitoring (C.8) 

 C.8.a ‐ Compliance Options 

 C.8.b ‐ San Francisco Estuary Receiving Water Monitoring 

 C.8.c ‐ Creek Status Monitoring 

 C.8.d ‐ Monitoring Projects 

 C.8.e ‐ Pollutants of Concern and Long‐Term Trends Monitoring 

 C.8.f ‐ Citizen Monitoring and Participation 

 C.8.g ‐ Reporting 

 C.8.h ‐ Monitoring Protocols, Data Quality and Data Management 

 Pesticides Toxicity Control (C.9) 

 C.9.e ‐ Track and Participate in Relevant Regulatory Processes  

 C.9.g ‐ Evaluate Implementation of Source Control Actions Relating to Pesticides 

 Trash Load Reduction (C.10) 

 C.10.a.i ‐ Model Short‐Term Trash Loading Reduction Plan 

 C.10.a.ii ‐ Baseline Trash Loading Rates  

 C.10.a.ii ‐ Trash Load Reduction Tracking Method 

 Joint Mercury and Polychlorinated Biphenyls (PCBs) Controls (C.11 and C.12) 

 C.11/12.c ‐ Pilot Projects To Investigate and Abate Mercury/PCB Sources  

 C.11/12.d ‐ Pilot Projects to Evaluate and Enhance Municipal Sediment Removal and 
Management Practices 

                                                            
1 Additional activities conducted independently by SCVURPPP Co‐permittees or by SCVURPPP on behalf of Co‐permittees are included within 
Sections 8, 9, 10, 11, 12 and 13 of this Annual Report and in individual Co‐permittee Annual Reports. 
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 C.11/12.e ‐ Conduct Pilot Projects to Evaluate On‐Site Stormwater Treatment via Retrofit 

 C.11/12.i ‐ Development of a Risk Reduction Program Implemented throughout the Region 

 C.11/12.f ‐ Diversion of Dry Weather and First Flush Flows to POTWs 

 C.11/12.g ‐ Monitor Stormwater Pollutant Loads and Loads Reduced 

 Mercury Controls (C.11) 

 C.11.b Monitor Methylmercury 

 C.11.h Fate and Transport Study of Mercury in Urban Runoff 

 C.11.j Develop Allocation Sharing Scheme with Caltrans 

 PCB Controls (C.12) 

 C.12.b Conduct Pilot Projects to Evaluate Managing PCB‐Containing Materials and Wastes 
during Building Demolition and Renovation (e.g., Window Replacement) Activities 

 C.12.h Fate and Transport Study of PCBs in Urban Runoff 

 Copper Controls (C.13) 

 C.13.c Vehicle Brake Pads 

 C.13.e Studies to Reduce Copper Pollutant Impact Uncertainties 

 PBDEs, Legacy Pesticides, and Selenium (C.14) 

 C.14.a Control Program for PBDEs, Legacy Pesticides, and Selenium 
 
The Regional Supplement is divided into two portions – Part A: Regional Pollutants of Concern Report; 
and, Part B: Monitoring Status Report. Both portions include summaries in the main body and 
appendices. The main body provides the status of compliance activities associated with each Permit 
Provision listed above. Reports, technical memoranda and other related documents referenced in the 
main body are provided within the Appendix to this section.  
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INTRODUCTION 

This document is divided into two main parts, each serving a different purpose.  Part A, 

the Regional Pollutants of Concern Report for FY 2011-2012 (Regional POC Report), 

summarizes the status of regionally-implemented activities that were conducted on 

behalf of all 76 municipalities and special districts (Permittees) subject to the Municipal 

Regional Stormwater NPDES Permit (MRP, Order R2009-0074) issued by the San Francisco 

Regional Water Quality Control Board (Water Board). The Regional POC Report covers 

annual reporting requirements for portions of MRP Provisions C.9, C.11, C.12, C.13 and 

C.14, and also reports on the status of regional activities implemented in compliance 

with Provision C.10.a.  The Regional POC Report complements separately submitted 

Annual Reports prepared by Permittees individually or by their respective countywide 

stormwater programs. 

Part B of this document is a Monitoring Status Report that provides an update on 

activities related to MRP Provision C.8 (Water Quality Monitoring).  As described in the 

introduction to the Status Report, the MRP does not require reporting for C.8 provisions 

until 2013, but Permittees have agreed to provide the Water Board with brief Monitoring 

Status Reports in March and September of 2011 and 2012 to demonstrate progress in 

water quality monitoring planning activities.  This Monitoring Status Report covers 

activities roughly from the time period February through June 2012. 

Regionally-implemented activities for Pollutants of Concern (POCs) and water quality 

monitoring are conducted under the auspices of the Bay Area Stormwater 

Management Agencies Association (BASMAA), a 501(c)(3) non-profit organization 

comprised of the municipal stormwater programs in the San Francisco Bay Area.   Most 

of the MRP requirements pertinent to activities discussed in the Regional POC Report 

and Monitoring Status Report are met entirely by BASMAA regional projects, except 

where otherwise noted.  Scopes, budgets, and contracting or in-kind project 

implementation mechanisms for BASMAA regional projects follow BASMAA’s 

Operational Policies and Procedures, approved by the BASMAA Board of Directors 

(BOD).  MRP Permittees, through their stormwater program representatives on the BOD 

and its subcommittees, collaboratively authorize and participate in BASMAA regional 

projects or tasks. Regional project costs are shared by either all BASMAA members or 

among those Phase I municipal stormwater programs that are subject to the MRP1.  To 

conduct monitoring for the MRP as a regional collaborative, the BASMAA Regional 

Monitoring Coalition (RMC) was established in July 2010 to coordinate monitoring 

activities among BASMAA members and with other related monitoring initiatives.   

 

                                                 
1
 The BASMAA programs supporting MRP Regional Projects include all MRP Permittees as well as the cities of 

Antioch, Brentwood, and Oakley which are not named as Permittees under the MRP but have voluntarily 

elected to participate in MRP-related regional activities. 
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REGIONAL POLLUTANTS OF CONCERN REPORT
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POLLUTANTS OF CONCERN 

Provisions C.9 through C.14 of the MRP address pollutants that are identified as being of 

regulatory concern for the San Francisco Bay or other local water bodies. For some, 

regulatory water quality attainment strategies, such as Total Maximum Daily Loads 

(TMDLs), have been adopted or are currently under development. 

For mercury, PCBs and other sediment-bound pollutants, the Water Board has proposed 

to require implementation of stormwater-related control measures in the following 

modes: 

1. Full-scale implementation throughout the region. 

2. Focused implementation in areas where benefits are most likely to accrue. 

3. Pilot-testing in a few specific locations. 

4. Other: This may refer to experimental control measures, Research and 

Development, desktop analysis, laboratory studies, and/or literature review. 

 

Many regional tasks reported in this section focus on MRP provisions relating to modes 3 

and 4, which require studies or pilot projects intended to reduce uncertainties about 

the sources, occurrence or effectiveness of control measures for POCs. Other tasks will 

be implemented through participation in regional or state-wide collaboratives, such as:  

 The Regional Monitoring Program for Water Quality in the San Francisco Estuary 

(RMP), described in more detail in the Monitoring Status Report below; and 

 initiatives to control sources of specific pollutants. 

 

PESTICIDES TOXICITY CONTROL (C.9) 

C.9.e.  Track and Participate in Relevant Regulatory Processes 

The essential requirements of this provision are to track U.S. Environmental Protection 

Agency (USEPA) and California Department of Pesticide Regulation (DPR) actions 

related to urban-uses of pesticides and actively participate in the shaping of regulatory 

efforts currently underway.  This provision allows for cooperation among Permittees 

through the California Stormwater Quality Association (CASQA), BASMAA and/or the 

Urban Pesticide Pollution Prevention Project (UP3 Project).  Recognizing that this 

approach is the most likely to result in meaningful changes in the regulatory 

environment, Permittees elected to continue on this course in FY 2011-12 to achieve 

compliance with this provision.  Oversight of this provision is the purview of the BASMAA 

Board of Directors. 
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Summary of participation efforts  

The actual work of tracking and participating in the ongoing regulatory efforts related 

to pesticides was accomplished through CASQA.  CASQA conducted its activities on 

behalf of members and coordinated funding contributions and activities through its 

Pesticides Subcommittee, a group of stormwater quality agencies affected by 

pesticides or pesticides-related toxicity listings, TMDLs, or permit requirements, as well as 

others knowledgeable about pesticide-related stormwater issues.  One of the 

Subcommittee’s two co-chairs is Jamison Crosby of the Contra Costa Clean Water 

Program (with Napa County Stormwater Pollution Prevention Program starting in FY 

2012-13).    

With funding collected from numerous California urban runoff programs and municipal 

wastewater treatment plant organizations, CASQA conducts the following activities: 

 Track pesticide-related regulatory activities by USEPA, DPR, and other agencies 

that have significant potential to affect municipal wastewater treatment plants, 

municipal urban runoff programs, and surface water quality.  

 Maintain open lines of communication with pesticide regulators, water board 

and other allies, pesticide manufacturers, professional pesticide applicators, and 

other key stakeholders.  

 Identify highest priority pesticides-related regulatory activities.   

 Obtain and review relevant new scientific information.  

 Identify anticipated affect on municipal urban runoff programs and surface 

water quality.  

 For priority items, analyze regulatory documents like environmental risk 

assessments, obtain related scientific information, and hold meeting and/or write 

comment letters regarding proposed actions and CASQA and the clean water 

community’s concerns.  

 As necessary, develop and analyze background information, such as pesticide 

use information, identification of priority pesticides, or data summaries on new 

pesticides, to inform management decisions or to document the scientific basis 

for a requested regulatory action.  

Information Submitted and How Regulatory Actions Were Affected 

FY 2011-12 was very productive.  Table A.1 summarizes information submitted and how 

regulatory actions were affected.  The participation efforts listed above produced 

outcomes at Outcome Level 3: Target Audience Actions (formerly Behavior Change) in 

the CASQA Effectiveness Assessment system.  

C.9.g.  Evaluate Implementation of Source Control Actions Relating to Pesticides 

There are no Annual Reporting requirements for Provision C.9.g in FY 2011-12. In the 

FY2012-13 Annual Report, additional information will be provided on the status of 

implementation activities designed to comply with this provision.
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 

Outcome in 2012 CASQA Participation Actions* 

A.1.1 Adoption of California regulations, ―Surface Water Protection in Outdoor Nonagricultural 

Settings.‖  Regulations were completed in June 2012 and became effective July 19, 2012.  The 

regulations reduce the quantities of pyrethroids applied on outdoor impervious surfaces by 

professional applicators, thus reducing the quantity of pyrethroids that can be washed directly into 

gutters and storm drains when it rains or when water like irrigation overflow runs across treated 

surfaces. Together, the regulations and new bifenthrin labeling (see below) are anticipated to 

reduce the amount of pyrethroid insecticides in urban stormwater runoff by 80-90%.
2
 

 

UP3 Project analysis—based on pyrethroid monitoring data, pyrethroid use data, and urban runoff 

modeling by U.C. Davis—suggests that the regulations (in combination with label changes 

described below) will largely, but not completely, end widespread water and sediment toxicity 

from pyrethroids in San Francisco Bay Area urban watersheds. In some watersheds, lower levels of 

toxicity may continue. In a larger number of watersheds, pyrethroid concentrations will continue to 

exceed aquatic life protection benchmarks such as the values developed by U.C. Davis with 

funding from the Central Valley Water Board. 

 

Letter to DPR 12/12/11** 

 

Since the early-2000s, multiple 

meetings, letters, and ongoing 

communications with California 

DPR. 

 

*The San Francisco Bay Regional Water Quality Control Board also participated in almost all of these regulatory processes, providing input that 

paralleled CASQA’s.  The State Water Resources Control Board, the Central Valley Regional Water Quality Control Board, and California municipal 

wastewater treatment plants also joined CASQA and the San Francisco Bay Water Board in participating in many of these processes.  Outcomes 

should be attributed to the combined communications of all participants. 

**The table lists FY 2011/12 actions and summarizes past actions that relate directly to the outcome. 

 

                                                 
2
 Jorgenson, B. C. (2011). Off-Target Transport of Pyrethroid Insecticides in the Urban Environment: An Investigation into Factors Contributing to 

Washoff and Opportunities for Mitigation. Ph.D. Thesis, University of California, Davis.  
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.2  California Professional Bifenthrin Product Application Limitations Implemented through Product 

Label Changes. DPR agreed with water quality agencies that additional reductions in outdoor 

bifenthrin use—beyond what is required in the surface water regulations—are warranted because of 

bifenthrin’s significant contribution to aquatic toxicity.  At manufacturers’ request, DPR allowed 

bifenthrin-specific restrictions to be implemented through label changes on bifenthrin professional 

product labels rather than through bifenthrin-specific regulations. For professional applicators, 

restrictions on pesticide labels are enforceable. New bifenthrin labels will prohibit applications to any 

exposed horizontal impervious surface and any building wall that abuts impervious surfaces that 

drain to storm drains. 

 

In fall 2011, bifenthrin manufacturers set out a relatively rapid schedule for bringing the newly labeled 

products to the California marketplace by summer 2012.  Manufacturers jointly committed to the 

label changes and the aggressive implementation schedule in a Memorandum of Agreement 

(MOA), which signed by all manufacturers of bifenthrin professional products. In a letter concurring 

with the MOA, DPR promised not to include special bifenthrin restrictions in its regulations if the MOA 

is implemented as promised.   

 

Available evidence indicates that the label changes are occurring as promised in the MOA.  For 

example, in May 2012, FMC, the manufacturer of one of the most popular professional bifenthrin 

products announced that it was shipping products reflecting the new labeling. 

 

Since the mid 2000s, multiple 

meetings and ongoing 

communications with 

California DPR about 

bifenthrin water pollution. 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.3  Water Quality Protection Label Changes for All Types of Pyrethroid Products—Including 

Consumer Products—Start to Appear on Product Shelves But Are Being Implemented Slowly.  In 2009, 

USEPA began working with pyrethroid manufacturers to modify pyrethroid product labels with 

instructions that provide additional water quality protections.  The instructions direct users to apply 

only spot or ―crack and crevice‖ treatments on impervious surfaces and contain other 

recommendations, such as to avoid applications when rain is forecast in the next 24 hours.  USEPA 

required these changes for pyrethroids that went through re-registration (cypermethrin, permethrin, 

resmethrin, tetramethrin, sumithrin, and allethrins).  For all other pyrethroids (e.g., bifenthrin, cyfluthrin, 

esfenvalerate), the changes are voluntary until Registration Reviews are completed late this decade.   

 

EPA’s initial goal was to achieve 100% voluntary label changes and to approve both voluntary and 

mandatory label changes in 2010.  The reality has fallen short of this goal.  The first modified 

consumer product labels began appearing on retail shelves in fall 2011.  In spring 2012, 

manufacturers started to ship professional products with the new labels.  In May 2012, USEPA 

admitted that there is no current target implementation date for the new labels and that not all 

manufacturers are voluntarily making the label changes. 

 

DPR’s adoption of the Surface Water Protection regulations was partially motivated by the delays 

and limited adoption of these product labels.  Since DPR regulations can only address professional 

applicators, the USEPA label change program is the only effort underway to reduce pyrethroid water 

pollution from non-professional (consumer) products.  For most of the pyrethroids linked to water 

pollution, non-professional use is relatively small.  The exception is bifenthrin, for which non-

professional use comprises about 20% of the market.
3
 

 

Since the mid 2000s, multiple 

meetings and ongoing 

communications with 

California DPR and USEPA 

about pyrethroid insecticide 

water pollution and specific 

early mitigation actions, 

including product label 

language improvements. 

 

The label change process was 

initiated by DPR in response to 

October 2007 letters from 

CASQA and the Water Boards 

requesting early mitigation 

actions for pyrethroids in 

urban runoff. 

 

 

                                                 
3
 TDC Environmental (2010). Pesticides in Urban Runoff, Wastewater, and Surface Water: Annual Urban Pesticide Use Data Report 2010. Prepared for 

the San Francisco Estuary Partnership. 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.4  DPR Incorporated Surface Water Into Registration Process for Most New Pesticide Chemicals 

Intended for Use Outdoors in Urban Areas.  On September 16, 2011, DPR announced a formal 

procedure to ensure that pesticides with potential to pollute surface water will be identified when 

they enter DPR’s registration process and will be routed to DPR’s Surface Water Program for review.  

Past DPR registration process shortcomings have allowed at least one problem pesticide (fipronil) to 

slip through and have constrained the quality of DPR’s evaluations.  DPR’s new procedure should 

identify most pesticides likely to be water quality problems (however, there are a few critical gaps in 

the program, such as swimming pool chemicals).  When registration is approved, DPR will have the 

necessary scientific basis to require appropriate mitigation measures.   

 

In parallel, DPR has established procedures to create a surface water quality ―watch list,‖ to require 

analytical methods when it registers pesticides on this watch list, and to track usage and annually 

reevaluate its monitoring program to respond to changes in use of watch list pesticides.   

 

In July 2011, just as DPR was finalizing its procedure, DPR demonstrated how the new process would 

work when it denied the application to register a product called Abtech Smart Sponge. The ―Smart 

Sponge‖ is designed to kill bacteria in storm drains with a biocide that may also be toxic to aquatic 

organisms.  Although USEPA’s Antimicrobials Division gave minimal review of water quality 

implications when approving this product, DPR (in an early implementation of its new procedure) 

ensured that the product was fully reviewed by DPR’s Surface Water Program. Because DPR Surface 

Water Program reviewers determined that there was insufficient information available to determine if 

the product would adversely impact water quality, DPR denied the registration application.   

 

Since the early 2000s, multiple 

meetings, letters, and ongoing 

communications with 

California DPR. 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.5  USEPAFormally Proposed Pesticides-Water Common Effects Assessment Methodologies, 

Obtains Scientific Review, and Takes Other Steps Toward Pesticides-Water Harmonization. Several 

years ago, California input to USEPA (in combination with input from a few other states) caused 

USEPA to initiate a cooperative effort between the Office of Water (OW) and the Office of Pesticide 

Programs (OPP) to ―harmonize‖ EPA’s approach to assessing the impacts of pesticides. This project 

has come to be called the ―OPP/OW Common Effects Assessment Project.‖ For the last two years, 

the focus of the project has been work on methods to develop numbers that are scientifically similar 

to water quality criteria, but are developed only with the data that are typically available for most 

pesticides (typically a much smaller aquatic toxicity data set than would be required to develop 

water quality criteria). USEPA published three white papers examining various facets of this topic, 

which it had peer reviewed by a Scientific Advisory Panel at the end of January 2012. 

 

EPA is reviewing the Science Advisory Panel’s generally supportive report, which was finalized in May, 

and is determining its next steps toward implementation of a common effects assessment 

methodology. 

 

The joint project has already opened communication between OW and OPP and generated much 

greater cooperation between the two offices.  For example, in summer 2011, OW and OPP published 

a joint procedure for evaluation of aquatic toxicity data.
4
  For the first time, both offices will come to 

the same conclusion about data acceptability. Past OPP data acceptance procedures often 

precluded use of studies that were not generated by pesticide manufacturers. 

 

National Association of Clean 

Water Agencies (NACWA) 

letter to USEPA (supported by 

CASQA scientific work) 3/8/12 

 

Mentioned in nearly every 

comment letter to USEPA 

about pesticide Registration 

Review 

 

Since 1999, letters, workshop 

testimony, and multiple 

informal meetings and 

telephone calls with EPA.   

 

 

                                                 
4
 Brady, D. Director, Environmental Fate and Effects Division, Office of Pesticide Programs, U.S. USEPA (2011).  ―Evaluation Guidelines for Ecological 

Toxicity Data in the Open Literature.‖  Memorandum to All Managers and Staff of the Environmental Fate and Effects Division. 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.6  DPR and USEPA to Improve Ability to Model Pesticides in Urban Runoff. California input to USEPA 

and DPR has long encouraged development of modeling methods that USEPA and DPR can use to 

evaluate water quality risks associated with pesticide use in urban areas.  In 2011, U.S. USEPA 

formalized plans to modify its pesticide runoff model (PRSM/EXAMS) to account for both pervious and 

impervious surfaces, to use washoff data, and to develop multiple urban modeling scenarios. In late 

2011, DPR initiated a project to fill a key gap in urban runoff modeling by developing a 

computational model for pesticide wash-off from impervious surfaces.  In June 2012, DPR provided 

funding to U.C. Davis to extend an existing pesticide environmental fate and transport model 

(HYDRUS 2/3D) to address urban runoff.  Developing these improved models will help protect water 

quality because DPR and USEPA will be better able to predict water pollution before it occurs. 

 

Since the early-2000s, multiple 

meetings, letters, and ongoing 

communications with USEPA 

and DPR about the need for 

predictive modeling tools to 

inform pesticide registration 

decisions. 

 

A.1.7  USEPA Modified Fipronil Registration Review Work Plan.  California agencies jointly requested 

that USEPA revise its preliminary work plan for fipronil registration review, which did not address urban 

fipronil use. The input to USEPA included specific recommendations for work plan improvements to 

evaluate urban fipronil uses that may entail releases into urban runoff, descriptions of the details of 

urban fipronil urban use, information about fipronil sources and pathways to urban runoff and 

surface waters, an explanation of the regulatory consequences and costs of pesticide water 

pollution, and a summary of fipronil monitoring data that documents increasing concentrations that 

are reaching levels that are toxic to sensitive aquatic organisms. In response, USEPA committed to 

modifying its fipronil Registration Review work plan to adopt the data requirements and review 

process that USEPA is using for the pyrethroids. In addition, USEPA intends to assess the cumulative 

impacts of fipronil’s three major toxic degradates. 

 

Teleconference meeting with 

USEPA 8/18/11; letter to EPA, 

including monitoring data 

summary, 8/29/11 

A.1.8  USEPA Modified Permethrin Registration Review Work Plan. California agencies jointly supported 

EPA’s general approach for permethrin registration review, while requesting improvements related to 

the urban runoff assessment.  USEPA modified the work plan to improve the watershed modeling 

approach and committed to consider exposure time frames through the effort to integrate 

assessment methods with USEPA Office of Water. 

 

Letter to USEPA 8/29/11 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.9  USEPA Modified Spinosad Registration Review Work Plan.  California agencies jointly requested 

that USEPA revise its preliminary work plan for Spinosad registration review, which did not address 

urban spinosad use. Spinosad, an alternative to pyrethroids, is highly toxic to aquatic organisms and 

has toxic and persistent degradates.  The input to USEPA included specific recommendations for 

work plan improvements to evaluate urban spinosad uses that may entail releases into urban runoff.  

USEPA modified the work plan to include urban uses, to explicitly address impervious surfaces, and to 

add an evaluation of applications in storm drain catch basins. 

 

Letter to USEPA 11/29/11 

A.1.10  USEPA Modified Imiprothrin Registration Review Work Plan.  California agencies jointly 

requested that USEPA revise its preliminary work plan for imiprothrin registration review, which did not 

fully address urban imiprothrin use.  Imiprothrin is a pyrethroid insecticide that currently has a limited 

market share.  USEPA modified the work plan to explicitly address impervious surfaces and to change 

aquatic toxicity data requirements such that they are more complete and consistent with 

requirements for other pyrethroids. 

 

Letter to USEPA 11/29/11 

A.1.11  USEPA Did Not Modify Sumithrin (d-Phenothrin) Registration Review Work Plan. California 

agencies jointly requested that USEPA revise its preliminary work plan for Sumithrin registration review 

to improve urban runoff related risk assessment methodologies.  EPA’s responses, which were 

inconsistent with past commitments, clarified the need to work more broadly with USEPA address 

methodologies for evaluating the water quality risk associated with outdoor urban pesticide use. 

 

Letter to USEPA 2/21/12 

A.1.12  USEPA Proposed Special Regulation of Nanoparticle Pesticides.  In fall 2011, USEPA proposed a 

policy for regulating nanoparticle pesticides based on a rebuttable presumption that nanoparticles 

are different than the non-nanoparticle versions of the same pesticide.  Requiring separate 

registration of nanoparticle pesticides would provide U.S. USEPA with the ability to obtain data to 

characterize their potential water quality impacts.  USEPA is currently considering public comments 

on the proposed policy, but has signaled its intent to regulate nanoparticle pesticides separately 

through product-specific decisions on nanosilver pesticides. 

 

Letter to USEPA 8/17/11 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.13  DPR Will Evaluate Water Quality Risks from Proposed Silver-Containing Biocide Paint Before 

Making a Registration Decision.  In November 2011, DPR announced its receipt of an application to 

register a product called Bactiblock 101, which is a silver-containing paint that product educational 

materials imply contains nanosilver. Comments requested a careful evaluation of the potential water 

quality risks associated with all proposed urban uses.  The request was successful; DPR routed the 

application to its Surface Water program for review and will consider urban runoff and POTW 

discharges.  DPR is currently reviewing the registration application. 

 

Letter to DPR from 

Sacramento County, 

(supported by CASQA 

scientific work) 12/8/11 

 

A.1.14  USEPA Begins Public Notification and Comment Period for Pesticide Registration Decisions.  In 

March 2012, due in part to California communications—particularly input (completed jointly with 

NACWA) on the poor public notification process for the first nanosilver pesticide registration—EPA 

established the first-ever process to provide public notice and public input on pesticide registration 

decisions. Although USEPA will offer only a 30-day comment period, agencies will be able to access 

USEPA water quality risk assessments and will have the opportunity to offer information and guidance 

to address deficiencies. In the past, USEPA announced registration applications, but not decisions.   

 

Since the late 1990s, multiple 

meetings and ongoing 

communications with USEPA 

expressing interest in providing 

information related to new 

pesticide registration 

decisions. 

 

A.1.15  Pyrethroids Reevaluation – DPR Required the Pyrethroid Working Group (PWG) to Conduct an 

Urban Runoff ―Pathways‖ Study.  In summer 2011, DPR directed PWG to proceed with a small number 

of field-scale measurements of pyrethroids in urban runoff from single-family home facades with 

idealized landscaping.  CASQA questioned the scientific value of the study and advised DPR to 

prioritize other activities.  According to a May 2012 PWG progress report, the PWG’s experiments, 

which compared pyrethroid washoff from pervious and impervious surfaces around the model 

facades, measured the greatest reductions in pyrethroid levels in runoff when the quantities applied 

on directly connected impervious surfaces were reduced.   

 

Letter to DPR in 2010 
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Table A.1.  Stormwater Programs’ Pesticide Regulatory Process Participation and Outcomes in 2012 (continued) 

Outcome in 2012 CASQA Participation Actions* 

A.1.16  Application to Register Potential Pyrethroid Substitute Cyantraniliprole – Based on the limited 

information in EPA’s and DPR’s registration application public notices, it appears that cyantraniliprole 

could substitute for pyrethroids, and thereby could potentially see widespread use in urban areas if 

USEPA and DPR register it. Although there are no publicly available aquatic toxicity data for 

cyantraniliprole, a related chemical, (chlorantraniliprole) is very highly toxic to aquatic invertebrates 

and has multiple stable (and similarly toxic) degradates. Comments requested a careful evaluation 

of the potential water quality risks associated with all proposed urban uses of this new insecticide. 

Both USEPA and DPR are currently reviewing the registration application. 

 

Letter to DPR 9/30/11; Letter to 

USEPA 3/26/12 

A.1.17  Other Comments Were Submitted and Are Awaiting Responses.  USEPA is currently considering 

public comments and revising its Registration Review work plans for: 

 Cypermethrin (a pyrethroid that is commonly detected in urban creeks) 

 Chlorothalonil (a fungicide that contains dioxins and hexachlorobenzene) 

 

Two Letters to USEPA on 

5/29/12 
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TRASH LOAD REDUCTION (C.10) 

 

The goal of MRP Provision C.10 (Trash Load Reduction) is to implement control measures 

and other actions to significantly reduce trash loads to local urban creeks by the end of 

the term of the MRP (i.e., 40 percent by July 1, 2014), which will set the course for 

additional load reductions in future years. To achieve this goal, Permittees are required 

to develop and implement a Short-Term Trash Loading Reduction Plan, which includes 

the installation and maintenance of trash full-capture devices, designed to treat a 

mandatory minimum level of land area, and the implementation of other control 

measures and best management practices to prevent or remove trash loads. To 

address longer-term goals of trash reduction, Permittees are required to develop a 

Long-Term Trash Loading Reduction Plan by February 1, 2014 in preparation for the next 

permit.  

Activities associated with Provision C.10 requirements were conducted in FY 2011-12 

directly by Permittees, and at the countywide stormwater program and regional levels 

on behalf of Permittees. Actions conducted by Permittees are documented in section 

C.10 of each Permittee’s Annual Report Form. Regional projects are coordinated 

through the BASMAA Trash Committee, which includes participation by Bay Area 

stormwater program and Permittee staff, Water Board staff and other stakeholders 

(e.g., Save the Bay, Clean Water Action and USEPA Region 9). All regional project 

deliverables are developed under the direction of the BASMAA Trash Committee and 

are approved by the BASMAA Board of Directors (BOD) prior to finalization.  

In FY 2011-12, the BASMAA Trash Committee continued implementing the following 

three regional projects on behalf of all MRP Permittees in compliance with MRP C.10 

provisions:  

 Model Short-Term Trash Loading Reduction Plan 

 Preliminary Baseline Trash Generation Rates Project; and 

 Trash Load Reduction Tracking Method.  

 

A status summary for each BASMAA regional project is included in this section. 

Summaries are organized by MRP provision or by major heading (both marked in bold). 

C.10.a.i Model Short-Term Trash Loading Reduction Plan  

Provision C.10.a.i of the Municipal Regional Permit (MRP) requires each Permittee to 

submit a Short-Term Trash Loading Reduction Plan (Short-Term Plan) to the Water Board 

by February 1, 2012. The Short-Term Plan must describe control measures and best 

management practices that are currently being implemented and the current level of 

implementation, and the planned new or enhanced control measures and best 

management practices that will be implemented to attain a 40 percent trash load 

reduction by July 1, 2014. 
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Model Short-Term Trash Loading Reduction Plan 

Starting in late FY 2010-11, BASMAA began developing a Draft Model Short-Term Trash 

Loading Reduction Plan (Model Plan) to assist Permittees in complying with this 

requirement (C.10.a.i). The Model Plan provided Permittees with a template to use 

when they developed their own plans and created a consistent format among 

Permittees.  A Draft Model Plan was released for comment by Permittees and Water 

Board staff in October 2011 and included model text descriptions and formats for 

reporting:     

 Preliminary trash baseline loads;  

 Baseline trash control measures implemented prior to the effective date of the 

MRP (12/1/09);  

 Enhanced levels of trash control measure implementation expected to address 

the 40 percent trash load reduction goal; and  

 Schedule for implementation of enhanced control measures.  

 

The Model Plan was revised based on comments received and finalized by the 

BASMAA Trash Committee in December 2011.  

Trash Load Reduction Calculator 

The Model Plan includes a ―Summary of Trash Control Measure Enhancements‖ as 

Section 5.0. To assist Permittees with estimating the predicted trash load reductions 

associated with the implementation of new and enhanced trash control measures, 

BASMAA developed a Trash Load Reduction Calculator. The Calculator (e.g., Excel 

Spreadsheet) requires Permittees to input baseline trash loads and planned levels of 

new/enhanced control measure implementation to address the 40 percent trash load 

reduction goal. Estimated load reductions calculated by the calculator for each 

applicable control measure are consistent with the BASMAA Trash Load Reduction 

Tracking Method – version 1.0 (see description below).  

C.10.a.ii Baseline Trash Load  

MRP Provision C.10.a.ii requires Permittees to develop and report on baseline trash loads 

from their MS4s by February 1, 2012. On February 1, 2011, BASMAA submitted a progress 

report to the Water Board on behalf of all towns, cities, and counties (i.e., Permittees) 

subject to this provision of the MRP. Through the submittal of this progress report, all MRP 

Permittees agreed to use methods developed collaboratively through BASMAA to 

develop their baseline trash load. These methods are fully described in the Baseline 

Trash Loading Rates Literature Review and Methodology – Technical Memorandum and 

the Baseline Trash Loading Rates Sampling and Analysis Plan.  

Preliminary baseline trash loading estimates were developed and submitted by each 

Permittee in Section 2.0 of their Short-Term Plans. Preliminary baseline loads were 

developed consistent with the Preliminary Baseline Trash Generation Rates developed 

via a BASMAA regional project.  
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Preliminary generation rates were developed by monitoring trash at 159 sites located in 

four Bay Area counties (Alameda, Contra Costa, San Mateo and Santa Clara). Each 

site was a storm drain inlet that was equipped with Water Board recognized trash full 

capture device. Monitoring sites were selected to test the effect that land use and 

other factors (e.g., economic profile and population density) may have on trash 

loading rates.  

The results from two monitoring events (May and September 2011) were used to 

develop the preliminary baseline generation rates submitted by BASMAA to the Water 

Board on February 1, 2012. These rates were used by each Permittee to develop 

preliminary baseline trash loads, which are specific to the jurisdictional areas for each 

Permittee and incorporate the effectiveness of baseline street sweeping and 

stormwater conveyance system maintenance programs.  

Following the development of preliminary trash generation rates, two additional 

monitoring events were conducted in January and April 2012. The results of these 

events are currently being combined with the first two events to develop refined 

generation rates. Additionally, two hydrodynamic separators (HDS) devices were 

monitored to assist in calibrating refined trash generation rates. The HDS devices were 

located within larger heterogeneous land uses and income categories within the Cities 

of San Jose and Dublin.  

A final technical report is currently under development and will be submitted in the fall 

of 2012 to the Water Board on behalf of all Permittees. The technical report will include 

final trash generation rates and describe all methods used and analyses conducted to 

develop the rates that will be used to develop Permittee baseline trash loads.  

C.10.a.ii Trash Load Reduction Tracking Method  

Provision C.10.a(ii) requires Permittees to develop a method by which they will 

demonstrate progress towards the MRP trash load reduction goal (i.e., 40 percent by 

2014). On February 1, 2011, BASMAA submitted a progress report to the Water Board on 

behalf of all towns, cities, and counties (i.e., Permittees) subject to this MRP provision. 

Through the submittal of this progress report, all MRP Permittees agreed to use the load 

reduction tracking methods that will be developed collaboratively by BASMAA. 

In FY 2010-11, the BASMAA BOD approved a regional project to develop load reduction 

tracking methods. As a first step, a list of trash control measures considered for 

implementation by Permittees was developed. These control measures formed the 

scope of a literature review that was conducted by BASMAA to document methods 

that were successfully used to assess effectiveness. After further consideration, MRP 

Permittees narrowed the list of trash control measures for which trash load reduction 

methods should be developed. This refined list of control measures was based on the 

potential for Permittees to implement; availability of information needed to show trash 

load reductions; and the expected benefit of implementation. Control measures were 

tentatively separated into two general types: 1) those for which quantification formulas 

could be created and, 2) those for which credits would need to be developed 

because quantification is likely not feasible (see Table A.2).  
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During FY 2011-12, Permittees continued discussing control measures at monthly 

BASMAA Trash Committee meetings. In August 2011, BASMAA distributed a first internal 

draft technical report of the load reduction tracking methodology which included 

quantification formulas and crediting methods for demonstrating trash load reductions. 

Revisions were made to the first draft report and a revised internal draft report was 

distributed to the BASMAA Trash Committee on October 10, 2011. As a courtesy, the 

revised internal draft report was distributed to Water Board staff. After review and 

incorporation of comments into the revised internal draft report, BASMAA distributed a 

revised draft technical report to BASMAA members and other interested stakeholders 

on November 11, 2011. Comments received on the draft technical report were 

incorporated into the final technical report. On February 1, 2012, BASMAA submitted 

the final technical report entitled Trash Load Reduction Tracking Method: Assessing the 

Progress of San Francisco Bay Area MS4s Towards Stormwater Trash Load Reduction 

Goals – Version 1.0 to the Water Board (under BASMAA letterhead). This report fully 

describes the load reduction tracking method selected for each control measure, and 

the process by which load reduction tracking will take place.  During FY 2012-13, 

BASMAA will be working with MRP Permittees to refine the Tracking Method.  

Table A.2. Trash control measures for which load reduction credits or load reduction 

quantification formulas were developed to track progress towards trash load reduction 

goals. 

Load Reduction Credit Control Measures 

Single-use Carryout Plastic Bag Ordinances  

Polystyrene Foam Food Service Ware Ordinances 

Public Education and Outreach Programs  

Activities to Reduce Trash from Uncovered Loads  

Anti-Littering and Illegal Dumping Enforcement Activities  

Improved Trash Bin/Container Management Activities  

Single-use Food and Beverage Ware Ordinances 

Quantification Formula Control Measures 

On-land Trash Cleanups (Volunteer and/or Municipal)  

Enhanced Street Sweeping  

Partial-Capture Treatment Devices  

Enhanced Storm Drain Inlet Maintenance  

Full-Capture Treatment Devices  

Creek/Channel/Shoreline Cleanups (Volunteer and/or Municipal)  

 

JOINT MERCURY AND POLYCHLORINATED BIPHENYLS (PCBS) CONTROLS 

Provisions C.11.c through Provision C.11.g for mercury are written identically to C.12.c 

through Provision C.12.g for PCBs.  This reflects similarities between the respective TMDLs 

for these pollutants, based on the legacy and sediment-associated nature of their 

occurrence.  For Provisions C.11/12.c through Provision C.11/12.f, MRP requirements 

focus on pilot studies (sites for these pilots were primarily chosen on the basis of the 

potential for reducing PCB loads, but consideration was given to mercury removal in 
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the final design and implementation of the studies).  Provisions C.11.i and C.12.i are also 

written identically, since the primary San Francisco Bay beneficial use impairment for 

both mercury and PCBs is associated with consumption of fish containing these 

pollutants. 

Overview of Mercury and PCB Pilot Projects 

Provisions C.11/12.c through Provision C.11/12.f require pilot studies to test methods to 

reduce urban runoff loadings of PCBs and mercury to San Francisco Bay.  These 

provisions require that Permittees pilot-test a variety of potential methods, including site 

remediation, enhancements of municipal operation and maintenance activities to 

remove sediments with pollutants, stormwater treatment retrofitting, and diversion of 

stormwater to existing Publicly-Owned Treatment Works (POTWs).  Table A.3 summarizes 

the wide range of pollutant control methods that BASMAA agencies are pilot-testing.  

Figure A-1 shows the five project watersheds and 10 stormwater treatment retrofits, all of 

which are described later in this report.  Most projects are located in the older industrial 

regions in the Bay Area where past studies have found elevated PCB and mercury 

concentrations in sediments collected from street and storm drain infrastructure.  Thus 

the pilot projects, which are described in more detail later in this section, appear 

representative of the known types of potentially effective control measures and the 

geographic area of potential wider implementation in the future. 

Integrated Monitoring Report - Part B 

The MRP requires Permittees to submit an Integrated Monitoring Report (IMR) by March 

14, 2014 that summarizes water quality monitoring activities and provides conclusions 

with regard to provisions C.8 and most of the C.11/12 pilot studies.  BASMAA will assist 

Permittees in developing and submitting the IMR.  The IMR will be separated into two 

parts: Part A will focus on water quality monitoring conducted per Provision C.8.  Part B 

will provide a synthesis of data and information developed through the implementation 

of PCB and mercury control pilot studies (MRP provisions C.11 and C.12) and PCB and 

mercury specific monitoring studies conducted via the RMP.  Part B will also incorporate 

information gained through pollutant loading station monitoring conducted per 

provision C.8.e.  Part B will address: 

 Lessons learned, 

 Pilot programs and BMP cost-effectiveness, 

 Load reductions, and 

 Recommendations on steps and criteria to identify opportunities for future 

implementation. 
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Table A.3. Bay Area PCB/Mercury Pilot Projects  

Project/Watershed 

Location 
City/County 

C.11/12.c 

–Pilot 

Property ID 

& Referral 

C.11/12.d – Pilot 

Municipal O&M 

Enhancement 

C.11/12.e – Pilot 

Stormwater Treatment 

Retrofit 

C.11/12.f -Pilot 

Stormwater 

Diversion to 

POTW 

Green 

Street 

Source(s) of 

Funding 

Ettie St. Pump Station 

watershed 

Oakland, 

Alameda 
Yes 

Yes - to be 

Determined 

Based Upon 

Desktop Study 

Results 

1. Pump station - 

amended sand 

filter 

 
Pump station 

stormwater to 

POTW diversion 

No 

SFBWQIF, 

ACCWP,  

2. West Oakland 

industrial area - 

tree well filters 

SFBWQIF, 

Oakland 

Lauritzen Channel 

watershed 

Richmond, 

Contra 

Costa 

Yes 

Yes - to be 

Determined 

Based Upon 

Desktop Study 

Results 

3. 1st and Cutting 

PG&E substation -

bioretention 

No No 

SFBWQIF, 

CCCWP, 

Richmond 

Parr Channel 

watershed 

Richmond, 

Contra 

Costa 

Yes 

Yes - to be 

Determined 

Based Upon 

Desktop Study 

Results 

4. Nevin Ave. Green 

Street - 

bioretention, 

permeable 

pavement, flow 

through 

biotreatment, 

tree wells.
5
 

No Yes 

SFBWQIF, 

CCCWP, 

Richmond 

                                                 
5
The Nevin Ave. green street improvements are located partly within the Parr Channel watershed and partly within an adjacent watershed in 

Richmond.  
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Table A.3. Bay Area PCB/Mercury Pilot Projects  

Project/Watershed 

Location 
City/County 

C.11/12.c 

–Pilot 

Property ID 

& Referral 

C.11/12.d – Pilot 

Municipal O&M 

Enhancement 

C.11/12.e – Pilot 

Stormwater Treatment 

Retrofit 

C.11/12.f -Pilot 

Stormwater 

Diversion to 

POTW 

Green 

Street 

Source(s) of 

Funding 

Pulgas Creek Pump 

Station watershed 

San Carlos, 

San Mateo 
Yes 

Yes - to be 

Determined 

Based Upon 

Desktop Study 

Results 

5. Bransten Rd. 

Green Street - 

bioretention and 

flow through 

biotreatment 

curb extensions 

Pump station 

stormwater to 

POTW diversion 

Yes 

SFBWQIF, 

SM County 

VLF, 

SMCWPPP, 

San Carlos 

Leo Ave. watershed 
San Jose, 

Santa Clara 
Yes 

Yes - to be 

Determined 

Based Upon 

Desktop Study 

Results 

6. Hydrodynamic 

separator for 

trash and 

sediment capture 

No No 

SFBWQIF, 

ARRA, 

SCVURPPP, 

San Jose 

North Richmond 

Pump Station 

watershed 

Richmond, 

Contra 

Costa 

No No No 

Pump station 

stormwater to 

POTW diversion 

No 

SFBWQIF, 

CCCWP, 

CCC-

FCWCD 

Drainage bounded 

by Hamilton Ave., 

Bryant St., Channing 

Ave., and Alma St. 

Palo Alto, 

Santa Clara 
No No No 

Stormwater 

diversion to 

POTW 

No 
SCVURPPP, 

Palo Alto 

State St. Pump 

Station watershed 

Fairfield, 

Solano 
No No No 

Strategic 

cleanout of 

pump station 

wet well to 

POTW 

No FSURMP 
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Table A.3. Bay Area PCB/Mercury Pilot Projects  

Project/Watershed 

Location 
City/County 

C.11/12.c 

–Pilot 

Property ID 

& Referral 

C.11/12.d – Pilot 

Municipal O&M 

Enhancement 

C.11/12.e – Pilot 

Stormwater Treatment 

Retrofit 

C.11/12.f -Pilot 

Stormwater 

Diversion to 

POTW 

Green 

Street 

Source(s) of 

Funding 

San Pablo Ave. at 

Madison Ave. and 

Eureka Ave. 

El Cerrito, 

Contra 

Costa 

No No 

7. El Cerrito Green 

Street - 

bioretention 

No Yes 

SFBWQIF, 

ARRA, 

CCCWP, El 

Cerrito 

Alameda and High 

St. - local unnamed 

watershed that 

drains into the canal 

between Oakland 

and Alameda 

Oakland, 

Alameda 
No No 

8. Hydrodynamic 

separator for 

trash and 

sediment capture 

No No 

SFBWQIF, 

ARRA, 

Oakland 

Portion of Broadway 

(between Redwood 

and Valle Vista) that 

drains to the east 

(from the crown in 

the road) and the 

area between the 

railroad tracks and 

Broadway 

Vallejo, 

Solano 
No No 

9. Broadway and 

Redwood - flow-

through 

biotreatment 

No No 

SFBWQIF, 

FSURMP, 

VSFCD, 

Vallejo 

Vallejo 
Vallejo, 

Solano 
No No 

10. Catch basin 

media filter by 

PG&E substation 

No No 

SFBWQIF, 

FSURMP, 

VSFCD, 

Vallejo 
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Figure A-1.  Locations of ten retrofit pilot projects catchment areas and municipal 

boundaries.  
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As part of a regional project to outline the IMR, a recent draft memorandum (Appendix 

A1) summarizes proposed objectives, management questions and associated MRP 

reporting requirements for Part B of the IMR. 

Overview of Clean Watersheds for a Clean Bay 

Clean Watersheds for a Clean Bay (CW4CB) is a grant-funded project that is 

anticipated to result in Permittee compliance with the following MRP Provisions that 

jointly address PCBs and mercury (each of these provisions is described further in 

subsequent sections): 

 C.11/12.c (CW4CB Tasks 2 and 3) - Pilot Projects to Investigate and Abate 

Mercury/PCB Sources; 

 C.11/12.d (CW4CB Task 4) - Pilot Projects to Evaluate Enhanced Municipal 

Operations and Maintenance Practices; 

 C.11/12.e. (CW4CB Task 5) - Pilot Projects to Evaluate On-Site Stormwater 

Treatment via Retrofit; and, 

 C.11/12.i (CW4CB Task 6) - Development of a Risk Reduction Program 

Implemented throughout the Region. 

 

These provisions implement priority urban runoff-related actions called for by the San 

Francisco Bay PCBs and mercury Total Maximum Daily Load (TMDL) water quality 

restoration programs.  CW4CB will help implement these TMDLs by developing and 

pilot-testing a variety of potential methods to reduce urban runoff loading of PCBs and 

mercury to the Bay.  The project began July 1, 2010 and is scheduled for 

implementation over four years.6  CW4CB is facilitated through a partnership among 

Bay Area municipalities and countywide municipal stormwater management programs 

and is funded by a grant to BASMAA from the United States Environmental Protection 

Agency (EPA).7  A work plan was submitted to USEPA on September 23, 2009 (a final 

revised version is dated April 19, 2010).8  The total project cost is $7.04 million - $5M from 

USEPA and $2.04M matching funds from Bay Area municipal stormwater agencies, 

municipal wastewater treatment agencies, and industrial dischargers.  The project's 

efforts are also leveraged by in-kind assistance from participating municipalities.  The 

knowledge and experience gained and the lessons learned during CW4CB will be 

promoted and made readily available to inform future similar efforts by others in the 

Bay Area and elsewhere in California and the United States. 

Oversight and Coordination 

A Project Management Team (PMT) consisting of BASMAA’s executive director and 

representatives from several BASMAA member agencies (i.e., Bay Area stormwater 

                                                 
6
It should be noted that CW4CB started later than originally anticipated.  EPA’s original Request for 

Proposal included an anticipated award date of February 2010.  However, despite EPA's and BASMAA's 

best efforts to expedite the process, USEPA was not able to provide BASMAA with an assistance 

agreement until June 2010 which resulted in a project start date of July 1, 2010. 
7
Funding is through EPA’s San Francisco Bay Water Quality Improvement Fund. 

8
Clean Watersheds for a Clean Bay.  Proposal/Workplan prepared by BASMAA for USEPA for funding via 

San Francisco Bay Water Quality Improvement Fund. Submitted September 23, 2009. Revised April 19, 

2010. 
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programs)9 was formed at the outset of the project.  Several Bay Area cities are also 

participating in CW4CB and send representatives to the PMT.10  The PMT provides 

project oversight and facilitates coordination among the participating stormwater 

programs and cities.  The PMT meets periodically, usually on the second Wednesday of 

the month, and met four times during FY 2011/12: September 14, 2011, November 30, 

2011, March 14, 2012 and June 13, 2012.  The CW4CB Property Identification and 

Referral Workgroup (Task 3) also met twice during FY 2011/12: October 12, 2011 and 

November 9, 2011.  In addition, the CW4CB Retrofit Workgroup (Task 5) met four times 

during FY 2011/12: August 24, 2011, November 30, 2011, January 10, 2012, and April 24, 

2012.  Meeting highlights and action items are generally memorialized in subsequent 

meeting agenda packages that are available upon request. 

Monitoring Contractor Procurement 

During FY 2011/12 the PMT conducted a competitive Request for Proposal (RFP) process 

(in accordance with USEPA procurement requirements) to select qualified monitoring 

contractors for all CW4CB field monitoring tasks (i.e., Tasks 3, 4 and 5 - see above 

descriptions).  Two qualified teams were selected. 

Technical Advisory Committee 

During FY 2010/11, the PMT formed a CW4CB Technical Advisory Committee (TAC).  The 

TAC is tasked with helping to optimize the scientific and technical soundness, integrity, 

and objectivity of the project.  The TAC is comprised of four local and national experts 

in the field of stormwater pollution control: 

1. Dr. Tom Mumley (Assistant Executive Officer, Regional Water Board). 

2. Dr. Lester McKee (Director of the Watershed Program, San Francisco Estuary 

Institute). 

3. Scott Taylor, P.E. (Senior Vice President, RBF Consultants) 

4. Dr. Roger Bannerman (Environmental Scientist, Wisconsin Department of Natural 

Resources) 

 

An initial meeting of the TAC was held on October 24, 2011.  A meeting summary is 

available upon request.  The next meeting of the TAC will tentatively be held in October 

2012. 

C.11/12.c - Pilot Projects To Investigate and Abate Mercury/PCB Sources 

CW4CB Tasks 2 and 3 are anticipated to result in Permittee compliance with MRP 

Provisions C.11/12.c.  Task 2 of CW4CB was completed during FY 2010/11 and entailed 

                                                 
9
The following BASMAA agencies are represented on the PMT: San Mateo Countywide Water Pollution 

Prevention Program, Santa Clara Valley Urban Runoff Pollution Prevention Program, Alameda 

Countywide Clean Water Program, Contra Costa Clean Water Program, and Fairfield-Suisun Urban 

Runoff Management Program. 
10

The following cities are participating in CW4CB: City of Oakland, City of San Carlos, City of Richmond, and 

the City of San Jose. 
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selecting five Bay Area region watersheds with relatively high levels of PCBs11 in 

sediments collected from roadway and stormwater drainage infrastructure and other 

desirable attributes for pilot source property identification and referral investigations.  

Task 3 of CW4CB is conducting the investigations.  Further details regarding the 

selection methodology and maps of the watersheds are provided in a progress report 

that was submitted to USEPA in April 2011.12  The following five project watersheds were 

selected: 

1. Ettie Street Pump Station watershed in the City of Oakland, Alameda County 

2. Lauritzen Channel watershed in the City of Richmond in Contra Costa County 

3. Parr Channel watershed in the City of Richmond in Contra Costa County 

4. Pulgas Creek Pump Station watershed in the City of San Carlos, San Mateo 

County 

5. Leo Avenue watershed in the City of San Jose, Santa Clara County 

 

During FY 2011/12 Task 3 of CW4CB began implementing the process to identify specific 

PCB and mercury source properties within the five project watersheds and refer these 

sites to regulatory agencies for cleanup and abatement.  The process consists of the 

following five steps: 

1. Records review. Review general information sources (e.g., spill site databases) 

and records on specific properties/businesses to begin identifying potential 

source properties within the pilot watersheds. 

2. Driving/walking survey. Perform a driving/walking survey of each pilot watershed 

to further identify potential source properties and begin looking for evidence 

that runoff from such locations is likely to convey pollutants to storm drains. 

3. Facility inspections. Perform inspections of selected facilities within each pilot 

watershed. 

4. Surface soil/sediment testing. Test surface soils/sediments from the public right-of-

way and private properties in the pilot watersheds for PCBs, mercury and other 

particle-bound pollutants. 

5. Property referrals. Where laboratory data confirm elevated pollutant 

concentrations, refer properties to regulatory agencies for cleanup and 

abatement. 

 

BASMAA (2011)13 is a general work plan and guidance for the Steps 1 - 3 above. During 

FY 2011/12, Steps 1 - 3 were implemented in each project watershed to characterize 

properties in the watersheds as having higher, medium or lower potential to release 

PCBs/mercury to streets and stormwater conveyances.  It should be noted that in some 

watersheds some of the Steps 1 - 3 types of activities had been conducted to varying 

extents in the past and thus the extent of additional effort needed varied.  The results 

from Steps 1 - 3 are being used to inform the development of soil/sediment sampling 

                                                 
11

Reducing loads of PCBs is the primary selection factor whereas reducing loads of mercury and other 

sediment-bound pollutants is a secondary consideration. 
12

Clean Watersheds For a Clean Bay (CW4CB) Semi-Annual Progress Report Number 2. April 29, 2011. 

13
BASMAA 2011. General Work Plan and Guidance for CW4CB Task 3 Records Review, Driving/Walking 

Survey and Facility Inspections. August 2011. 
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and chemical analysis monitoring programs for each project watershed designed to 

identify potential source properties.  The surface soil/sediment sampling (above Step 4) 

is anticipated to commence during the fall of 2012, starting with the public right-of-way 

and then moving to private properties within the project watersheds.   Soil/sediment 

samples will be analyzed for PCBs, mercury, total organic carbon (TOC), and grain size.  

Approximately 10 percent of these samples (selected randomly) will also be analyzed 

for dioxins, PBDEs, organochlorine pesticides, and PAHs. 

The PMT completed and submitted to USEPA during FY 2011/12 a draft CW4CB Task 3 

Sampling and Analysis Plan (SAP) 14 and Quality Assurance Project Plan (QAPP)15.   

USEPA reviewed these documents and provided relatively minor comments, which are 

currently being addressed. 

Further details regarding investigations in individual watersheds are provided in the 

following sections.   

Ettie Street Pump Station Watershed  

In FY 2011-12 Oakland City staff worked with Geosyntec Consultants (funded through 

ACCWP) to review previous inspection and sampling information and identify high 

priority sites for further site inspections and sampling. In May and June 2012, City and 

Geosyntec staff inspected or reinspected over 15 industrial sites to evaluate whether 

those properties are potential sources of PCBs.   

Based on data from these inspections, over 30 locations were recommended for 

sampling via the CW4CB.  Some of the recommended locations are industrial properties 

that are considered ―high priority‖ sites based on historic sources of PCB and/or current 

inspection information but lack sufficient sampling data to determine if the property is a 

potential source.  Other locations were selected to evaluate the long-term effects of 

sediment abatement conducted in the street right-of way during 2004.  A review of the 

inspection summaries and additional sampling results will be used to provide referrals to 

the appropriate regulatory agencies. 

Parr Channel and Lauritzen Channel Watershed  

CCCWP completed the initial steps (data review, driving inspections, onsite property 

inspections) of contaminated sediment identification In FY 2010-11.  That assessment 

was based on lessons learned from the 2000 – 2001 investigation of PCBs in MS4 

sediment conducted in collaboration with other BASMAA member agencies, and 

follow-on investigations conducted by CCCWP and the City of Richmond in 2002 and 

2005.  Based on information from the assessments, one property owner was notified by 

the City of Richmond that they are not allowed to discharge stormwater from the 

                                                 
14Sampling and Analysis Plan: Clean Watersheds for a Clean Bay – Implementing the San Francisco Bay’s 

PCBs and Mercury TMDLs with a Focus on Urban Runoff, USEPA San Francisco Bay Water Quality 

Improvement Fund Grant No. CFDA 66.202. Prepared by Applied Marine Sciences, Inc. DRAFT July 29, 2011. 

15Quality Assurance Project Plan: Clean Watersheds for a Clean Bay – Implementing the San Francisco 

Bay’s PCBs and Mercury TMDLs with a Focus on Urban Runoff, USEPA San Francisco Bay Water Quality 

Improvement Fund Grant No. CFDA 66.202. Prepared by Applied Marine Sciences, Inc. DRAFT July 29, 2011. 
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property into the MS4 system unless they provide detailed monitoring results for PCBs 

using appropriately low detection limit, and could demonstrate attainment of EPA 

benchmark values for other constituents.  The property owner stored and re-used 

stormwater onsite during the 2010 – 2011 storm season. 

In FY 2011-12, CCCWP coordinated with other BASMAA member agencies through the 

CW4CB work groups to share lessons learned by CCCWP about the onsite property 

inspections.  In FY 2011-12 CCCWP also collected a sediment sample from a storm drain 

near a potential source area in the Lauritzen Channel watershed where a storm drain 

inlet plugged with sediment had been discovered.  The sediment sampled from the 

storm drain was analyzed for PCBs using EPA Method 8020.  PCB results were non-detect 

(< 250 µg/kg total PCBs), indicating that the sediment did not have PCB concentrations 

greater than would be expected from an industrial urban setting.  Follow on 

investigations using lower detection limits and targeting suspected source areas in both 

the Lauritzen and Parr / Harbor watersheds across a wider area are scheduled to occur 

prior to October 15, 2012 through the CW4CB grant. 

Pulgas Creek Pump Station Watershed  

In FY 2011-12, the San Mateo Countywide Water Pollution Prevention Program 

(SMCWPPP) continued to implement tasks in the Pulgas Creek Pump Station watershed 

in compliance with MRP provision C.11.c and C.12.c.  The program completed the 

CW4CB Task 3 records review process for all properties in the Pulgas Creek Pump 

Station.  Address and parcel information on the 481 properties located within the 

watershed were initially obtained from the San Mateo County assessor website.  The 

records review process identified 140 of these properties as potential source properties.  

Google Earth™ satellite and aerial imagery software were used to preliminarily identify 

current land use of properties located within the watershed, including screening out low 

priority properties such as residential units and commercial buildings.  Google Earth™ 

was also used to collect preliminary information about apparent housekeeping and 

current property condition, including the existence of unpaved areas and the condition 

of paved areas such as parking lots and driveways.  Program staff then conducted a 

driving and walking reconnaissance survey in the Pulgas Creek Pump Station watershed 

to collect additional information about subject properties and verify information 

collected during the records review.  Following the survey, the list of potential source 

properties was reduced to 40. 

Facility inspections were coordinated with the City and the San Mateo County 

Department of Environmental Health (SMCDEH), the agency that routinely conducts 

stormwater inspections in the city.  Prior to property inspections, SMCDEH sent out letters 

to each property owner informing them of SMCWPPP’s upcoming visit to inspect their 

sites.  Inspections were conducted by Program and SMCDEH staff in April 2012.  Thirty-

four properties were inspected.  During the inspections, Program staff asked the 

property owner or site manager questions about the property and surrounding area 

and completed facility inspection forms.  Notes were kept about each property and 

the surrounding area, including locations of existing on-site private storm drain inlets or 

potential areas of concerns, which were mapped using Google MapsTM.  There were six 

properties from the list of 40 that were not inspected due to lack of access (no known 
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owner, closed business, unsuccessful repeated attempts to contact owner).  Those 

properties were surveyed to the extent possible from outside the property boundaries. 

The results of the records review, field survey, and inspections were used to rank each 

inspected property as high, medium or low priority for right-of-way sampling based on 

the degree of evidence that PCBs may be on the property and potential for sediment 

mobilization via stormwater off the site.  The inspections identified 8 properties with 

medium or high potential PCB sources on the property.  Of these, five also had medium 

or high potential for sediment erosion.  Another 8 properties had low potential PCB 

sources on the property, but medium or high potential for sediment erosion.  In total, 15 

properties were ranked medium or high priority for adjacent right-of-way sampling.   

In order to inform selection of potential sediment sampling locations, Program staff 

ground-truthed locations of storm drain inlets and other features adjacent to medium 

and high priority properties in May 2012, and identified areas where sediment had 

accumulated.  Sediment sampling locations will likely include storm drain inlets, street 

curbs, driveways and other areas where sediment appears to be transported off 

medium and high priority properties and accumulates in the streets/storm drainage 

system.  The Program will finalize the list of right-of-way sampling locations in 

August/September 2012.  A sampling contractor will then use this information to carry 

out public right-of-way sampling scheduled for September/October 2012 under the 

direction of Program staff.  Results from sampling these right-of-way areas will inform a 

second round of sediment sampling on private property, to the extent that access can 

be obtained.  Finally, based on the records review, field reconnaissance, and public 

right-of-way and private property sediment sampling results, the Program will submit a 

list of facility referrals to the Water Board for follow-up investigations at these properties. 

Leo Avenue Watershed  

In FY 2011-12, SCVURPPP Co-permittees continued to implement tasks in the Leo 

Avenue watershed City of San Jose) in compliance with MRP provision C.11.c and 

C.12.c. In preparation for conducting the source investigation pilot project in the Leo 

Avenue watershed, the Program and the City of San Jose developed a Work Plan in FY 

2010-11 (see Appendix 11-1 of SCVURPPP FY 10-11 Annual Report).  

SCVURPPP staff completed a records review of all properties within the Leo Avenue 

watershed In FY 2011-12. In total, 233 parcels were identified within the watershed and 

through the records review, 138 were identified as potential PCB sources. Program and 

City staff then carried out a driving and walking reconnaissance survey around the Leo 

Avenue watershed to collect additional information about subject properties and 

check the information collected during the records review.  Notes were made to the list 

of properties derived from the records review to correct and/or add missing information 

identified during the field reconnaissance. The list of addresses increased from a total of 

138 to 159, due to additional identified properties during the survey.  The results of the 

reconnaissance survey and filtering steps using Google Earth TM led to reducing the list 

of 159 properties to 36. The Program and City staff then assigned an inspection priority 

to each of the 36 properties.  Twenty-nine sites were categorized as high priority and 

seven as medium priority.  This list was then used to determine the locations and priority 
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for the facility inspections.  In addition, four vacant facilities were identified as potential 

PCB sources due to insufficient information.  It was determined that, although the 

facilities would not be inspected, they would be added to the list of right-of-way 

sampling sites.  

In September and October 2011, City and Program staff conducted property 

inspections at the 36 sites.  All properties were inspected within the planned budget 

and schedule.  Prior to the inspections, the City Stormwater Inspector provided Program 

staff with an inspection history report, as available, for each facility. During inspections, 

Program staff member asked the property owner or site manager’s questions about the 

property and surrounding area and completed facility inspection forms. In addition, for 

each inspection, relevant notes, such as locations of existing on-site private storm drain 

inlets or potential areas of concern, were drawn on a site map created using Google 

MapsTM.   

Information obtained from the inspections was entered into a spreadsheet, including a 

description of the survey area, evidence about potential historic and/or current PCB 

sources and notes regarding the potential for sediment mobilization at the site.  No 

obvious sources of PCBs (i.e. no transformers, old hydraulic fluid, etc.) were identified 

during inspections. However, all sites were ranked as high, medium or low priority for 

right-of-way sediment sampling based on the degree of evidence that PCBs may be on 

the property and mobilized via stormwater/sediment transport.   

Program staff intends to ground-truth priority right-of-way sampling locations and select 

the final sampling locations for right-of-way sampling. As part of the operation and 

maintenance desktop analysis, Program and City staff will ground truth locations of 

storm drain inlets in front and nearby priority facilities as well as on those street segments 

that are also considered high priority.  Sediment sampling locations will likely include 

storm drain inlets, street curbs, driveways and other areas where sediment appears to 

be transported off priority properties and accumulate in the streets/storm drainage 

system.  The Program and City will finalize the list of right-of-way sampling locations in 

August/September 2012. A sampling contractor will then use this information to carry 

out public right-of-way sampling scheduled for September/October 2012 under 

direction from the Program and City.  Results from sampling these right-of-way areas will 

inform the private property sampling.  Finally, based on private property sampling 

results, the Program and City will submit a list of facility referrals to the Water Board for 

follow-up investigations at these facilities.   

 C.11/12.d - Pilot Projects to Evaluate Enhanced Municipal Operations and Maintenance 

Practices 

CW4CB Task 4 is anticipated to result in Permittee compliance with MRP Provisions 

C.11/12.d.  This task will evaluate on a pilot-scale methods to enhance the pollutant 

load reduction benefits of municipal operation and maintenance activities that 

remove sediment from streets and storm drain system infrastructure.  The pilot studies will 

be conducted within the five project watersheds described in the previous section. 
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During FY 2010/11, existing literature was reviewed for information on previous studies 

related to sediment and pollutant removal during municipal operation and 

maintenance activities and other information relevant to the pilot evaluations16.   The 

literature review identified key data gaps with respect to evaluating the effectiveness 

of municipal sediment management practices in reducing PCB and mercury loads to 

San Francisco Bay.  It also provided recommendations relative to the design of future 

studies that evaluate the effectiveness of municipal O&M enhancement practices in 

relation to reducing PCB and mercury loads to the Bay. 

BASMAA's FY 2010/11 Regional Pollutants of Concern Annual Report17 provided a 

conceptual plan for the municipal O&M enhancement pilot studies.  However, based 

upon the October 24, 2011 TAC meeting and subsequent discussions among BASMAA 

representatives and Regional Water Board staff, it was agreed that the conceptual 

plan would benefit from further desktop analysis.  BASMAA subsequently developed a 

workplan18 for such an analysis, focusing on potentially implementing pilot studies 

related to enhancement of the following five types of municipal O&M activities: 

1. Street sweeping. 

2. Storm drain inlet cleaning. 

3. Street flushing. 

4. Stormwater conveyance pipeline flushing. 

5. Pump station maintenance (e.g., vacuuming accumulated materials from pump 

station wet wells). 
 

The objectives of the desktop analysis are to inform the conceptual planning of 

municipal O&M enhancement pilot studies during the current permit term and develop 

tools that will assist future planning of O&M enhancements across a larger geographic 

scale.  It consists of the following five tasks:   

1. Create GIS graphical representations of the spatial distribution of mercury and 

PCB concentrations in the portions of the Bay Area subject to MRP requirements, 

including the five project watersheds where pilot O&M enhancement studies will 

occur. 

2. Develop a template for a conceptual model of pollutant 

sources/transport/storage and a preliminary O&M enhancement decision tree, 

including development of a questionnaire that identifies the information needed 

to populate the conceptual model and apply the decision tree. 

3. For each project watershed, collect the information needed to populate a 

conceptual model and apply the decision tree. 

                                                 
16

Sediment Management Practices, Clean Watersheds for a Clean Bay Task 4 Literature Review. Prepared 

for BASMAA by EOA, Inc. and Geosyntec Consultants. June 7, 2011. 

17
BASMAA 2011. Regional Pollutants of Concern Report for FY2010-2011 and Monitoring Status Report for 

January-June 2011. September 12, 2011. 

18
BASMAA 2012. Desktop Analysis to Inform Pilot Testing of Municipal Operation and Maintenance 

Enhancements for PCB and Mercury Load Reduction. Work Plan. March 2012. 
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4. For each project watershed, populate a conceptual model and apply the 

decision tree to inform the planning of optimal O&M enhancement pilot studies. 

5. Perform pollutant load reduction opportunity analyses, cost estimating, 

conceptual planning of pilot O&M enhancement pilot studies, and project 

reporting. 
 

The desktop analysis was initiated during FY 2011/12 and the majority of the work was 

completed.  It is anticipated that the results will be used early in FY 2012/13 to work with 

the CW4CB TAC to refine the conceptual plan for the pilot O&M enhancement pilot 

studies. 

C.11/12.e. - Conduct Pilot Projects to Evaluate On-Site Stormwater Treatment via Retrofit 

CW4CB Task 5 is anticipated to result in Permittee compliance with MRP Provisions 

C.11/12.e.  This task is evaluating ten Bay Area stormwater treatment retrofits to existing 

infrastructure for effectiveness in reducing pollutant loads.  Areas in the Bay Area urban 

landscape with elevated PCBs are the primary targets for the retrofits, with mercury and 

other pollutants being a secondary consideration.  At least one retrofit is being installed 

in each of five major Bay Area counties (Santa Clara, San Mateo, Alameda, Contra 

Costa, and Solano).19  The retrofits will use proven existing technologies (e.g., filtration 

devices such as sand filters and green street bioretention facilities) that shown to be 

effective at removing pollutants when properly designed, installed, operated and 

maintained.  These technologies rely on one or more of a variety of processes to 

remove pollutants, including sedimentation, filtration, adsorption, and decomposition.  

Devices that can be characterized as meeting "Low Impact Development" principles 

are being emphasized to the extent their use is consistent with the overall project 

objectives. 

During FY 2010-11, a preliminary conceptual planning document20 was prepared that 

serves as a roadmap for all aspects of the stormwater treatment retrofitting program 

including planning, design, engineering, permitting and construction of the retrofits and 

associated schedules and budgets.  The strategy for selecting retrofit types and 

locations included issuing a call for existing/planned Capital Improvement Projects 

(CIPs) that include or could be modified to include stormwater treatment retrofits.  This 

strategy was chosen based upon the Retrofit Workgroup’s assessment that it would 

likely produce the best results given existing budget and schedule constraints.  After 

completion of the call for projects the workgroup evaluated the results and prepared a 

document presenting candidate locations and types of urban runoff treatment 

retrofits.21 

                                                 
19

Some but not all of the retrofits are sited within the five watersheds selected for source property 

identification and referral described previously. 
20

Conceptual Planning Roadmap for Implementing Urban Runoff Treatment Retrofits, Clean Watersheds for 

a Clean Bay Task 5. Prepared for BASMAA by Geosyntec Consultants. August 2011. 

21
Candidate Locations and Types of Urban Runoff Treatment Retrofits, Clean Watersheds for a Clean Bay 

Task 5. Prepared for BASMAA by Geosyntec Consultants. August 2011. 
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During FY 2011/12, the Retrofit Workgroup refined and finalized a list of ten selected 

retrofit projects.  Some projects "piggy back" on existing projects that were underway or 

in one case was completed (the El Cerrito Green Streets), while others start from 

scratch.  The projects vary with regard to design and construction status at the time of 

selection and their ongoing schedule.  Appendices A2 and A3 contain tables that 

summarize a variety of information about the retrofit projects, including treatment 

types, locations and associated land uses, mercury and PCB concentrations in 

sediment samples collected from street and storm drain infrastructure in the vicinity of 

the projects, and project schedules.  Appendix A4 is a map showing the retrofit project 

locations and concentration of PCBs in sediments with 2.5-kilometer "halos" around 

each data point.22 Appendix A5 provides project concepts for the retrofits. 

During FY 2011/12, the Retrofit Workgroup also conducted a competitive Request for 

Qualifications (RFQ) process (in accordance with USEPA procurement requirements) to 

select engineering design services and the projects that needed these services 

commenced design.  In addition, Brian Currier, Ph.D. of the Office of Water Programs, 

California State University, Sacramento, was retained to develop a conceptual field 

monitoring plan to evaluate pilot retrofit effectiveness beginning with the 2012/13 rainy 

season.  The results of the monitoring will inform a quantitative estimation of the degree 

to which the retrofits reduce loads of PCBs (and other pollutants as appropriate) to the 

Bay.  The desired outcome is to evaluate the cost-effectiveness of various stormwater 

treatment retrofits and provide recommendations regarding potentially implementing 

the more cost-effective types on a larger scale. 

C.11/12.i  Development of a Risk Reduction Program Implemented throughout the 

Region 

 

Provisions C.11/12.i require that Permittees implement a regional program of risk 

communication activities to raise public awareness of fish contamination issues in San 

Francisco Bay and to encourage fish-consuming populations to reduce their exposure 

to pollutants in contaminated fish.  These provisions require that Permittees report in this 

2012 Annual Report the status of the risk reduction efforts.  Task 6 of the CW4CB project 

work plan (submitted with the FY 2009-10 Annual Reporting Regional Supplement for 

POCs and Monitoring) includes a description of the tasks being conducted via the 

project to raise public awareness and encourage reduction of exposure.  The effort 

includes four general subtasks: 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

 Sub-task 2.  Develop a broad risk communication strategy. 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

 Sub-task 4.  Conduct evaluation activities. 

 

                                                 
22

Based upon sediment concentrations compiled by the San Francisco Estuary Institute as part of a State of 

California Proposition 13 grant (http://www.sfei.org/urbanstormwaterBMPS). 



BASMAA Regional Pollutants of Concern Report FY 2011-2012   September 11, 2012 

 

BASMAA_Regional-POC_FY2011-12+Feb-Jun2012_Monitoring_Status_Rept-FINAL-9-11-2012.docx 33 33 

This section reports on progress during FY 2011-12 for all of the above sub-tasks.  Through 

the CW4CB project in FY 2011-12, the Permittees made significant progress on sub-tasks 

1-4 as described in the CW4CB Semi-Annual Progress Reports (excerpted in Appendix 

A6) and below.  The sub-tasks were carried out primarily by the California Department 

of Public Health (CDPH) under contract through the Aquatic Science Center (ASC) to 

BASMAA as part of what is called the ―San Francisco Bay Fish Project‖ (SFBFP).  BASMAA 

oversaw implementation through its participation in the SFBFP’s Stakeholder Advisory 

Group (SAG) that also includes representatives from the Bay Area Clean Water 

Agencies (BACWA), Regional Water Quality Control Board, EPA, and county health 

departments.   

The time periods covered by the CW4CB Semi-Annual Progress Reports are based on 

those of the funding agency – EPA, which is on the federal fiscal year (October – 

September).  So the CW4CB Semi-Annual Progress Report that would cover the April 

through June 2012 time period will not be completed until after September 2012.  

Accordingly, progress during April through June 2012 on the four sub-tasks is reported in 

the Quarterly Report from CDPH (see Appendix A7).  The extensive number of 

attachments referenced are available upon request. 

C.11/12.f  Pilot Stormwater Diversion Projects  

Regional Overview 

 

This status report summarizes activities by Permittees to implement actions required 

under provisions C.11.f and C.12.f of the MRP. These are nearly identical provisions for 

control of mercury and polychlorinated biphenyls (PCBs) that require the evaluation of 

pilot diversions of dry weather and/or first flush events to publically owned treatment 

works (POTWs).  The pilot projects are being evaluated in parallel with other BMP pilot 

implementation projects.  The results of pilot studies will inform decisions regarding future 

permit requirements for these (and possibly other) pollutants.  

Results of a feasibility evaluation, coordinated through a BASMAA regional project, 

were included in the Regional Pollutants of Concern and Monitoring Supplement to the 

2010 Annual Report. The evaluation included selection criteria for potential diversion 

projects, and identified candidate projects in each of the five counties regulated under 

the MRP.  Based on input from the Water Board, a revised Feasibility Evaluation Report 

was submitted in December 2010.  A status report on the diversion projects was 

submitted with the Regional Pollutants of Concern and Monitoring Supplement to the 

2011 Annual Report to meet the MRP’s annual reporting requirement for 2011.  This 

report serves to meet the MRP’s annual reporting requirement for 2012.  

Planning activities for the diversion projects were ongoing during FY 2011-12.  Agencies 

conducting the diversion projects each prepared internal workplan that identified 

project objectives, equipment and infrastructure requirements, water quality monitoring 

(including analytical methods), a general framework for identifying costs, benefits and 

operation challenges associated with the diversions, and a time schedule for 

monitoring, evaluation and reporting. The internal workplan were provided to the Water 
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Board in May 2012 along with a summary matrix explaining the evaluation approach, 

included as Appendix A8.   

Through a regional project to outline the POCs portion of the March 2014 IMR, BASMAA 

will provide the agencies implementing diversion pilots with a more detailed analytical 

framework for elements that will be presented in the IMR’s overall evaluation of 

diversion strategies, including:   

 methods of data analysis,  

 loading calculations,  

 cost documentation and extrapolation of capital and O&M costs, 

 refinement of future site selection criteria,  

 development of analytical tools,  

 consideration of POTW requirements 

 

The following pages provide a brief overview and current status for each of the pilot 

diversion projects.  Monitoring at four of the project sites (in Alameda, Santa Clara, San 

Mateo, and Solano Counties) will commence during the third quarter of 2012.  

Monitoring for the Contra Costa County project will commence in 1st quarter 2014, to 

complement information from previous characterization monitoring.  Agencies will 

continue to communicate with Water Board staff as the projects progress, and may 

adapt their workplan in response to those discussions.  

Alameda County 

Project Overview and Objectives 

ACCWP identified the Ettie Street Pump Station (ESPS) as its candidate for the pilot study 

located in Alameda County, based on elevated PCB and mercury concentrations 

found in previous studies of sediment in the ESPS and its watershed and also on the 

station’s geographical proximity to the East Bay Municipal Utilities District (EBMUD) 

conveyance and wastewater treatment systems (see Figure A-2) 
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Figure A-2. Ettie Street Pump Station and vicinity, showing nearby transportation facilities  

and EBMUD treatment plant  

  

EBMUD previously investigated the feasibility of a stormwater diversion at Ettie Street for 

consideration as a possible PCB and mercury reduction offset program, collecting 

composite water samples between April 2008 and February 2010 from the pump station 

forebay during dry weather, first flush, and wet weather events.  A pilot dry weather 

diversion of 75 gallons per minute (gpm) was also implemented during the same time 

period using a connection to an existing sanitary line in the ESPS.  The EBMUD study 

report noted that while the additional treatment volumes from the diversion would not 

significantly affect EBMUD discharge quality or operations, more ―specific‖ data were 

needed to address the storm-to-storm variability, and that EBMUD would need to 

evaluate hydraulic capacity, costs and regulatory implications to clarify the 

acceptability of a long-term diversion project.  Average PCB concentrations during first 

flush or ordinary wet weather averaged an order of magnitude higher than in dry 

weather, and were more variable.  Thus the opportunities for reducing PCB loads are 

much higher for diversions implemented during wet weather.  Infiltration in the aging 

sanitary conveyance system causes capacity problems at the EBMUD plant during 

peak runoff flows.  ACCWP’s study therefore focuses on diversion scenarios involving 

pretreatment storage of stormwater runoff prior to dry weather discharge to the 

sanitary sewer.   

Studies of runoff loading by the Regional Monitoring Program for Water Quality in the 

San Francisco Estuary (RMP) have inaugurated the use of continuous turbidity 

monitoring as a more sensitive way to identify the onset of storm discharge, as well as a 

surrogate for characterizing the within-storm variations in transport of sediments and 

pollutants associated with fine sediments, such as PCBs and mercury.  The Small 

Tributaries Loading Strategy, described in the context of MRP Provision C.8.e in Part B of 

this report, uses the turbidity surrogate approach as a basis for regional monitoring and 

modeling to address management questions about the occurrence and overall 

magnitude of mercury and PCB loads from local watersheds to San Francisco Bay.  In 

the context of planning for STLS monitoring, the RMP conducted reconnaissance 

I-580 

I-880 

Ettie St. Pump 

Station 

EBMUD 

SP Railroad  
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stormwater grab sampling during FY2010-11 in 16 watersheds;  samples from the ESPS 

forebay collected for this study confirmed elevated pollutant concentrations and 

provided initial ranging values of turbidity and suspended sediment. 

To support the overall goals of improving understanding of the cost-effective 

applications for mercury and PCB controls, this project has the following objectives: 

1. Evaluate potential for PCB and mercury load reductions under scenarios of 

different diversion pumping regimes 

2. Test use of turbidity thresholds as trigger criteria for diversion 

3. Establish a site-specific relationship between particle size, concentrations of PCB 

and mercury and turbidity to support annual load estimates 

4. Develop scenarios for larger-scale pretreatment and diversion and document 

additional feasibility considerations involved 

5. Evaluate costs and benefits of the pilot project and larger-scale implementation 

scenarios 

6. Coordinate system and monitoring design with pilot retrofit media filters to 

maximize data leverage and cost-effectiveness for both pilots. 

 

Current Status 

Installation of the turbidity probe and preliminary sampling during one storm event were 

conducted at the ESPS in spring 2012.  Installation of a 500 gallon stainless steel storage 

tank for the small-scale pilot diversion will be completed in summer 2012, followed by 

dry season sampling and diversion.  During the FY2012-13 rainy season, monitoring will 

be coordinated with monitoring for the treatment retrofit to be installed as described in 

the reporting above for Provisions C.11/12.e.  The retrofit will use the same pump and 

pretreatment storage tank as the diversion project to supply water to the planned 

media filter beds.   

Based on comments by Water Board staff on the previous workplan version provided in 

May 2012, the monitoring design will be revised to leverage the CW4CB monitoring 

efforts and increase the ACCWP resources directed to evaluation of costs and benefits 

associated with a larger scale diversion concept to be developed during FY12-13.  The 

larger-scale diversion scenario is to incorporate the following elements: 

 Larger pretreatment storage facilities constructed on adjacent land underneath 

the MacArthur Freeway (see Figure A-2) through either easement rights granted 

by the State of California to ACFCWCD or a Common Use Agreement between 

the State and ACFCWCD. 

 Permanent diversion conveyance from ESPS to the pretreatment facility 

 Permanent diversion conveyance from pretreatment to sanitary sewer.  

Challenges in obtaining easements for new conveyance across existing 

freeways and railroads will be evaluated in comparison to potential conveyance 

via connections to existing sanitary sewer lines owned by the City of Oakland. 

 Diversion from ESPS to pretreatment that would be triggered by turbidity 

thresholds during wet weather and timed intervals or ESPS water levels during dry 
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weather. Multiple scenarios of diversion timing and volume will be developed in 

consideration of the characteristics and constraints of facility capacity and 

conveyance design.  

 Estimated construction and operating costs for facilities and equipment for 

pumping, controls and monitoring, maintenance, sediment disposal and security 

for all facilities. 

 Outlining terms of agreement with EBMUD for ongoing  sharing of costs and TMDL 

load allocations for PCBs and mercury associated with the amounts transferred 

through stormwater diversion, 

 

Contra Costa County 

Project Overview and Objectives 

The Contra Costa Clean Water Program (CCCWP) is facilitating design of a pilot project 

(Project) to divert urban runoff from the North Richmond Stormwater Pump Station 

(NRSPS) into the West County Wastewater District (WCWD). NRSPS is jointly owned by 

Contra Costa County (61 percent) and City of Richmond (39 percent) based on the 

1974 agreement.  WCWD is currently under a separate contract to maintain and 

operate the NRSPS.   

The Project is being implemented to comply with the requirements of Provisions C.11.f 

and C.12.f of the Municipal Regional Permit for Urban Stormwater (MRP). The Project is 

being implemented by Contra Costa County Flood Control and Water Conservation 

District (CCC-FCWCD), a co-permittee of the Contra Costa Clean Water Program 

(CCCWP). CCC-FCWCD sought and obtained grant funding administered by the San 

Francisco Estuary Project through U.S. EPA’s San Francisco Bay Area Water Quality 

Improvement Fund. The project is one of several in the ―Estuary 2100 Phase 2: Building 

Partnerships for Resilient Watersheds‖ program. The grant provides $496,649 in USEPA 

funds, matched by $165,550 from CCC-FCWCD to plan, design, construct, and monitor 

an engineered diversion into WCWD. 

In addition of the match provided by CCC-FCWCD, CCCWP is providing in-kind 

consultant resources from its program management consultant Brown and Caldwell. 

Brown and Caldwell assists with coordination and development of plans, designs, and 

cost estimates for the pilot diversion project. 

The North Richmond Storm Drain Project, of which the NRSPS is a part, is designed to 

control the stormwater flooding conditions for the unincorporated area of North 

Richmond. The project consists of a network of stormwater collection sewers which 

drain into the wet well of the pump station. The stormwater is then pumped into the 

discharge channel of the pump station which drains by gravity into a 78-inch discharge 

pipeline. 

As shown on Figure A-3 the project site is located in a watershed comprised mainly of 

industrial and residential land uses in the unincorporated area adjacent to the north 

boundary of the City of Richmond. The North Richmond Storm Drain System (NRSDS) 
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delivers stormwater to the NRSPS located on the southwest corner of Gertrude Avenue 

and Richmond Parkway. The station's 78-inch discharge pipeline runs westward from the 

pump station along an easement on the Chevron Chemical Company's property just 

south of Gertrude Avenue. At about 950 feet downstream of the pump station, the 

pipeline expands into an 8-foot by 4-foot box culvert which crosses Gertrude Avenue 

and runs into a trapezoidal earth channel that drains to Wildcat Creek. 

The NRSPS consists of a 3-level main structure and a discharge channel.   The discharge 

pipes from the storm water pumps rise vertically from the wet well and enter the 

discharge channel by going through the west wall of the main structure. In order to 

prevent the stormwater in the discharge channel from flowing back into the wet well, 

an overflow weir is built around the end of each of the discharge pipes from the larger 

pumps, and flap gates are installed at the ends of the discharge pipes from the smaller 

pumps.  

Table A.4 summarizes current pump station information as of April 2012 provided by 

WCWD Maintenance staff. 
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Figure A-3.  Site Map of North Richmond Stormwater Pump Station Diversion Project 
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Table A.4.  Information Summary for North Richmond Stormwater Pump Station  

NRSPS 

Components 

Original Design Current Condition 1 Notes 

Wet weather 

pumps: 

4 vertical, propeller 

type, natural gas 

engine driven pump 

rated at 45,000 gpm 

with a TDH of 19.2 feet. 

3 pumps are in 

service, 1 pump is 

out of order 

 

Dry weather 

pumps: 

2 vertical, propeller 

type, electric motor 

driven pump rated at 

3,500 gpm with a TDH 

of 11 feet. 

Both pumps are out 

of order 

Rehabilitation or 

replacement of the dry 

weather pumps should be 

done as soon as possible.  

 

Wet Well 

Dewatering 

pumps 

2 submersible nonclog 

type, electric motor 

driven pump rated at 

40 gpm with a TDH of 

21 feet. 

Both pumps are out 

of order and 

removed. 

New submersible pumps 

should be installed with 

fittings that would allow flow 

diversion to WCWD. 

Wet weather 

discharge 

48-inch  48-inch  

Dry weather 

discharge 

14-inch 14-inch  

Pump operation Controlled by water 

level in the wet well.  

Wet Weather pumps 

operate only when 

inflow is high, such as 

during a rainfall event. 

Wet Weather 

pumps operate 

approximately 5-10 

minutes every day 

to lower the wet 

well water level. 

This mode of operation is 

very inefficient and may 

lead to possible damage to 

the pump drives. 

Wet weather 

Flow 

10-year storm, 135,000 

gpm 

- Flow rate check based on 

CCC-FCD Rational Method: 

10-year 60-min storm, 

130,000 gpm 

Dry weather 

Flow 

1.0 cfs (0.65 mgd) 0.55 cfs (0.36 mgd) Based on the daily pumping 

records from 2009. 

 

Objectives identified for the NRSPS diversion project include: 

1. Evaluate PCB and mercury loads avoided through pump station maintenance 

conducted in conjunction with diversion to a POTW. 

2. Design a diversion pilot project that can be permitted for discharge to West County 

Wastewater District 

3. Evaluate operating techniques that can treat first flush without adversely impacting 

POTW capacity 
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Current Status 

Brown and Caldwell has been directed by CCCWP to develop a preliminary design 

report. Key activities of the approved work plan and estimated schedule are 

summarized below. 

February - March 2012 Tasks Completed 

1. Met with CCC-FCWCD, CCCWP, City of Richmond, and during the week of 

February 28, 2012. 

2. Gathered Information related to: 

o Existing monitoring data from San Francisco Estuary Institute (SFEI) 

o As-Built drawing for the existing North Richmond Stormwater Pump Station 

(NRSPS). 

o GIS layers: sewer system, street, parcel, aerial photo, ground surface 

elevation, etc. 

o Meeting notes, plans, and communications 

o Treatment efficiency data for West County Wastewater Treatment 

Plant(WCWTP) 

 

March – April 2012 Tasks Completed 

1. Reviewed collected data 

2. Met with SFEI to go over monitoring data and lessons learned (Initial meeting; 

completed, final Data in review) 

3. Prepared water quality review Tech Memo to answer: 

o What’s in the dry weather and wet weather flow? 

o What are expected pollutant load reductions from dry weather and wet 

weather diversions? 

o What would be potential impact on the WCWTP effluent from dry weather 

and wet weather diversions? 

o Does the dry weather and wet weather flow water quality meet WCWTP local 

limits? 

o Are there any obvious fatal flaws to a dry weather or wet weather diversion, 

based on water quality? 

 

May – October Agency Coordination Tasks Planned and Completed 

1. Briefed SFRWQCB Assistant Executive Officer, Tom Mumley,  on approach and status 

(Completed) 

2. Site visit to North Richmond Pump Station (Completed) 

3. Initial scoping meeting with WCWD  (Completed) 

4. Follow-on meetings with WCWD and SFRWQCB Staff (Completed) 

5. Present diversion concept to WCWD Board (Planned for September 2012) 

6. Pre-treatment Permit Application (Planned for October 2012) 
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San Mateo County 

Project Overview and Objectives 

The San Mateo Countywide Water Pollution Prevention Program (SMCWPPP) pilot 

diversion project will evaluate the diversion of dry weather and first flush flows of 

stormwater from near the Pulgas Creek Pump Station to the sanitary sewer collection 

system served by the South Bayside System Authority’s (SBSA) regional wastewater 

treatment plant. As described in last fiscal year’s annual report, SMCWPPP selected the 

City of San Carlos’ Pulgas Creek Pump Station watershed for the pilot diversion project 

and other CW4CB studies because of the relatively high concentrations of PCBs found 

in pump station and storm drain sediments. The approximately 330-acre watershed 

draining to the Pulgas Creek Pump Station is comprised of current and historic industrial 

land uses.  

In FY 2012/13 the pilot diversion project will conduct wet and dry weather pilot scale 

diversions of urban runoff from the north Pulgas Creek storm drain line. A flow meter and 

turbidity sensor will be installed in the north Pulgas Creek storm drain line manhole, 

located immediately upstream from the pump station. Water will be collected for 

diversion through a small submersible pump that will send water through a flexible 

conduit to a 500 gallon storage tank located in the yard adjacent to the pump station. 

Water from the storage tank will be collected and transported by the City of San 

Carlos’ vactor truck for disposal through a sanitary sewer connection at the City of San 

Carlos’ corporation yard.  

Targeted wet weather diversions will include, to the extent feasible, the first rainfall 

event of the 2012-2013 wet season, plus up to three additional events. During each of 

the targeted storm events, discrete water quality samples will be collected from the 

north Pulgas Creek storm drain line and tested for PCBs, mercury, and suspended 

sediment concentrations. In addition, as required by SBSA, testing will also be 

conducted during disposal of diverted stormwater collected during two events. These 

samples will be collected from the vactor truck discharge to the corporation yard’s 

sanitary sewer connection. Testing of these samples will be for copper, mercury, and 

PCBs as the total of 40 congeners.  Sampling will also be conducted in connection with 

several dry weather diversion events between July and October 2012. 

The pilot diversion project will also evaluate the projected costs and benefits of a larger 

scale and more permanent dry and/or wet weather diversion at the Pulgas Creek 

Pump station in order to have the technical information needed to evaluate the 

feasibility of diversions as part of future stormwater NPDES permit terms. The evaluation 

will also include how to coordinate possible plans for a long-term, more permanent 

sewer diversion with the City of San Carlos’ planned upsizing of sewer pipelines along 

Industrial Road and Brittan Road in the vicinity of the Pulgas Creek Pump Station. One of 

the major problems with trying to divert stormwater to the sanitary sewer system in the 

Pulgas Creek Pump Station drainage area is that the sewer system is undersized in the 

Pulgas Creek Pump Station area, and the City of San Carlos is already at its maximum 

capacity for discharging wastewater to SBSA. 
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Current Status 

This section describes the progress and current status of the Pulgas Creek Pump Station 

pilot diversion project in the following areas: confirmation of relatively elevated PCB 

levels in stormwater flowing to the pump station; preparation of an internal project work 

plan provided to the Water Board in May 2012; procurement of a wastewater 

discharge permit from SBSA; and identification and mobilization of equipment needed 

for the pilot diversion project. 

Confirmation of Relatively Elevated PCB Levels in Stormwater 

As part of a stormwater runoff characterization study conducted for the Small 

Tributaries Loading Strategy of the Regional Monitoring Program, analyses of PCBs and 

mercury were performed on stormwater samples from the two storm drain lines that 

flow to the Pulgas Creek Pump Station.  The PCB results in Table A.5 show that the 

stormwater contained between about 19,000 and 84,500 picograms per liter (pg/l) of 

total PCBs, which is relatively elevated compared to the 886 pg/l Event Mean 

Concentration of total PCBs calculated by SFEI from stormwater runoff sampling with 

similar methods from a parking lot and recreation area in Daly City.  

 

Table A.5.  Total PCBs (pg/l – total of 40 congeners) in Stormwater Runoff to  

Pulgas Creek Pump Station in San Mateo County 

Sampling Date* North Pulgas Creek Storm Drain Line South Pulgas Creek Storm Drain Line 

Feb. 17, 2011 

 

46,896 53,894 

43,339 19,060 

March 18, 

2011 

84,490 31,043 

66,554 21,883 

Average 60,320 31,470 
*Samples collected on the same dates were collected at different times. 

 

The data also show that the concentrations of total PCBs from the north Pulgas Creek 

storm drain line appear to be higher than those found in the south Pulgas Creek storm 

drain line.  

Pilot Diversion Project Internal Work Plan Provided to Water Board in May 2012 

As requested by the Water Board staff, the Countywide Program prepared and on May 

4, 2012 submitted to the Water Board an internal project work plan titled ―Pulgas Creek 

Pump Station Pilot Urban Runoff Diversion Evaluation.‖ This internal work plan describes 

the current approach for how the pilot diversion project will be implemented. The work 

plan describes the project background, objectives, tasks, implementation, and 

schedule. This internal work plan may be modified iteratively in order to take 

advantage of new information as it is developed. 

SBSA’s Wastewater Discharge Permit 
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One of the essential requirements of the pilot diversion project is to be able to dispose 

diverted dry weather urban runoff and stormwater to the City of San Carlos’ sanitary 

sewer system. From the city’s collection system flows continue to SBSA’s collection 

system for treatment at SBSA’s regional wastewater treatment plant. The Countywide 

Program staff worked with SBSA and City of San Carlos’ staff to obtain a wastewater 

discharge permit for the City of San Carlos.  

In June 2012 SBSA staff distributed a draft permit, and based on discussions among City 

of San Carlos, SBSA, and Countywide Program staff, modifications to the draft were 

proposed and accepted. The final permit was executed during the first half of July 2012 

when it was signed by SBSA’s Plant Manager and the City of San Carlos’ acting City 

Engineer. The permit authorizes the diversion of limited volume of dry weather urban 

runoff and stormwater for a one-year period between July 1, 2012 and June 30, 2013. 

The permit describes discharge, monitoring, and reporting requirements, and it 

incorporates as an attachment A the internal project work plan provided to the Water 

Board in May 2012. The discharge permit is subject to revision at any time for the 

purposes of protecting the sanitary sewerage facilities and workers and to 

accommodate new regulations and NPDES permit requirements that may be imposed 

on SBSA. 

Equipment Identification and Mobilization 

The equipment that will be needed to implement the pilot diversion project has been 

identified and is in the process of being procured and installed so that the project may 

be initiated with the first dry weather sample. 

Santa Clara County 

Project Overview and Objectives 

The pilot diversion project that is currently being implemented by the Santa Clara Valley 

Urban Runoff Pollution Prevention Program (SCVURPPP), in cooperation with the City of 

Palo Alto, is an evaluation of an existing dry and wet weather diversion structure 

located in the City of Palo Alto (Figure A-4).  The diversion structure was constructed in 

1993 to divert a limited volume of urban runoff from the stormwater conveyance system 

to the Palo Alto Regional Water Quality Control Plant.  The area draining to the diversion 

structure is roughly 50 acres and is bound by Hamilton Avenue, Bryant Street, Channing 

Avenue and Alma Street.  The site was originally selected by the City of Palo Alto 

because of the land use in the drainage area (commercial, light industrial, multi-family 

residential), proximity of the 27‖ sewer trunk line to the storm drain line, and because 

the sewer trunk line had excess capacity.  The structure was designed to divert urban 

runoff flows into the sanitary sewer at a rate of no more than 0.5 million gallons per day 

(MGD).   
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Figure A-4.  Location of the City of Palo Alto Urban Runoff Diversion Structure, Santa 

Clara County, CA. 

 

The overall goal of this pilot project is to comply with provision C.11/12.f of the MRP by 

better understanding the applicability, costs and benefits associated with the existing 

Palo Alto urban runoff diversion structure.  The results from this and other parallel studies 

will inform planning for focused implementation of urban runoff control measures during 

subsequent Permit terms in order to achieve maximum benefit and continue to make 

progress towards achieving load reductions called for in mercury and PCB reduction 

strategies (i.e., Total Maximum Daily Loads).   

The Palo Alto pilot diversion project was designed to address the following three 

objectives:  
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1. Evaluate pollutant loads to the Bay that are reduced due to current operation of 

the existing diversion structure. 

2. Estimate projected benefits, challenges and costs of constructing and operating 

a similar diversion structure in other watersheds (e.g., a larger drainage area 

and/or an area known to have elevated concentrations of PCBs or mercury). 

3. Document the knowledge and experience gained from evaluation of the 

diversion structure to inform planning of urban runoff diversions in the next permit 

term. 

Current Status 

An internal work plan was developed which describes the methods that will be used to 

evaluate the effectiveness of the Palo Alto diversion structure and fulfill the objectives of 

the project.  This internal work plan was provided to the Water Board in May 2012.  The 

work plan is intended to guide monitoring and data collection activities over Fiscal Year 

2012-13. Work plan tasks include: (1) project planning; (2) water quality monitoring; (3) 

evaluation of diversion costs and operational challenges; (4) cost and benefit analysis; 

and (5) reporting.  Project planning activities have been ongoing during 2011-12.   

Preparations for monitoring have begun, and monitoring is expected to start in August 

or early September 2012.  Monitoring activities will continue through the winter of 2012-

13.  The volume and turbidity of urban runoff flowing into and through the diversion 

structure will be monitored continuously during this timeframe. Water quality 

parameters, including suspended sediment concentrations, particle size distribution, 

and Hg and PCB concentrations will be monitored during a minimum of two dry 

weather and four wet weather events.  These data will be used to calculate loads 

removed from urban runoff due to the diversion structure.   

In addition, the internal work plan defined a framework to evaluate the construction, 

operation and costs associated with the diversion structure.  This framework is being 

used to guide information gathering activities associated with work plan Task 3 

(evaluation of diversion costs and operational challenges).  Activities that have been 

initiated during the year under this task include gathering and reviewing construction 

documents, and mapping and documentation of the site and the diversion structure.  

Additional information gathering, including investigation into construction and 

maintenance costs and operational challenges and constraints to the POTW receiving 

the diversion will continue during 2012-13.   
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Solano County 

Project Overview and Objectives 

The Solano County pilot diversion project is being implemented by the Fairfield Suisun 

Urban Runoff Program (FSURMP) and Fairfield-Suisun Sewer District (FSSD).  The project 

involves changes to the operation of an existing pump station so as to divert stormwater 

from the station to the FSSD wastewater treatment plant.  The State Street pump station 

is located in the City of Fairfield just upstream of Suisun City. It serves a watershed area 

of approximately 6 acres.  The contributing area is commercial, of which a significant 

portion is automotive repair. (See Figures A-5 and A-6). 

The pump station changes to be evaluated for this project include: 

 Shutting off the stormwater pump station during dry weather 

 Removing standing water in the pump station wet well throughout the dry 

season and before the first flush 

 Monitoring concentrations of pollutants and pollutant indicators in the diverted 

water 

 

The goal of this pilot project is to comply with provision C.11/12.f of the MRP by better 

understanding the applicability, costs, and benefits associated with this and similar 

projects. The results from this and parallel studies by other agencies will inform planning 

for focused implementation of urban runoff control measures during subsequent Permit 

terms, in order to achieve maximum benefit and continue to make progress towards 

achieving load reductions called for in the mercury and PCB TMDLs.  

The following three objectives have been developed for the project:  

1. Evaluate pollutant loads to the Bay that are reduced due to stormwater 

diversion.  

2. Estimate projected benefits, challenges and costs of operating a similar diversion 

in a similar drainage area and/or an area known to have elevated 

concentrations of PCBs or mercury.  

3. Document the knowledge and experience gained from evaluation of the 

diversion project.  

 

Current Status 

Normal discharges from the State Street Pump Station were terminated in mid-June.  

The contents of the pump station’s wet well (approximately 825 gallons) were 

subsequently removed by FSSD staff using a Vactor truck. Prior to removal, the 

discharge pumps were operated to mix the contents and to collect a representative 

sample.  The sample was analyzed for PCBs (EPA 1668 and USEPA 608), mercury (EPA 

1631), total organic carbon (SM 5310B), total metals (EPA 245.1), and suspended 

sediment concentration (ASTM 3977C).  The contents were trucked and discharged to 
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the FSSD treatment plant.  As an ―in-house‖ pilot project, there were no formal 

agreements established for treatment plant’s acceptance of the discharge. 

As dry weather runoff accumulates in the pump station, FSURMP and FSSD will repeat 

the removal and sampling process several times more during the summer of 2012.  In 

the fall, the pump station will resume normal operation. 

 

 
 

Figure A-5.  Solano County Diversion Project Location 
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Figure A-6.  State Street Pump Station Location and Contributing Area 

 

C.11/12.g  Monitor Stormwater Pollutant Loads and Loads Reduced 

 

Provisions C.11.g and C.12.g require Permittees to develop and implement a monitoring 

program to quantify mercury and PCB loads and loads reduced through source 

control, treatment and other management measures implemented by Permittees. 

Average annual region-wide mercury (160 kg/yr) and PCB (20 kg/yr) loads to the San 

Francisco Bay from urban (and non-urban) runoff discharges have been calculated by 

the Water Board through the development of Total Maximum Daily Loads (TMDLs) for 

these pollutants. Over the next five years, refinement of PCB and mercury loading 

estimates will occur through the implementation of Pollutants of Concern Monitoring 

required by Provision C.8.e, and associated technical studies coordinated through the 

BASMAA Regional Monitoring Coalition (see Part B, Monitoring Status Report) and the 

Regional Monitoring Program for Water Quality in the San Francisco Estuary (RMP). 

These loading estimates provide a baseline to which compliance with TMDL Waste 

Load Allocations (WLAs) issued to Bay Area stormwater agencies can be determined. 

Additionally, a BASMAA regional project was initiated in FY 2009-10 to develop methods 

to assess Permittee progress towards TMDL milestones and attainment of WLAs. The 

project is ongoing and entails the review of existing information on loads reduced 

methodologies developed through other recent efforts (such as the Proposition 13 
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Urban Runoff BMP Project23) and development of draft loads reduced formulas for 

specific stormwater management measures. These methods will assist Permittees in 

calculating PCB and mercury loads reduced through stormwater management 

measures. A draft technical memorandum describing initial load reduction 

quantification methods was submitted to the Water Board in the BASMAA FY 2009-10 

Regional POCs and Monitoring Supplement. Written comments were received by Water 

Board staff and are being addressed through on-going development of revised 

methods.  

In FY 2011-12, Permittees continued to develop load reduction quantification methods 

for PCBs and mercury. Efforts were made to align methods for PCBs/Hg with those 

currently under development for trash (see Trash Section). As information on the 

effectiveness of management measures becomes available via the Clean Watersheds 

for Clean Bay (CW4CB) project or other MRP-required pilot studies, methods will also be 

revised. Discussions regarding revisions to these methods are planned in FY 2012-13 via 

the BASMAA Monitoring and Pollutant of Concern Committee (MPC). Revised methods 

are planned for submittal with the FY 2012-13 Annual Report. Loads reduced reporting 

for PCBs and mercury will begin with the Integrated Monitoring Report due on March 

15, 2014 in compliance with the MRP. 

 

MERCURY CONTROLS 

C.11.b. Monitor Methylmercury  

MRP Provision C.11.b duplicates the requirement in C.8.g to report results of 

methylmercury monitoring required in Provision C.8.e.  Per the schedule for 

commencement of POC monitoring described in the Monitoring Status Report, 

methylmercury monitoring began in FY 2011-12 and the results will be reported in B 

urban creeks monitoring report to be submitted in March 2013. 

C.11.h  Fate and Transport Study of Mercury in Urban Runoff 

This MRP provision requires Permittees to conduct or cause to be conducted studies 

aimed at better understanding the fate, transport, and biological uptake of mercury 

discharged in urban runoff to San Francisco Bay and tidal areas.  The 2009-10 annual 

report described the specific manner in which Permittees will meet these information 

needs through the RMP.  The RMP Multi-year Plan (see Appendix A9) describes several 

strategies to address pollutant-specific information needs and support management 

decisions through investigation of prioritized Management Questions.   

During FY 2011-12, the RMP submitted a journal manuscript for a synthesis of results from 

recently completed studies on food web uptake and methods to identify high leverage 

pathways that introduce mercury to Bay food webs.  A more extended Mercury 

Synthesis report for the RMP will be produced to include additional data from a study of 
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 Conducted by SFEI;  project deliverables and data are at http://www.sfei.org/urbanstormwaterBMPS 
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mercury food web uptake in small fish, and more detailed recommendations on filling 

information needs for San Francisco Bay, which include:    

 Data for additional popular sport fish species; 

 Improved spatial understanding of exposure to mercury uptake, particularly in 

tidal marshes, managed ponds, reservoirs, and streams; 

 Information to promote understanding of the potential benefits of management 

actions at local and regional scales; 

 Evaluation of the effectiveness of management actions at local and regional 

scales; and 

 The overall potential for reduction of net methylmercury production at a regional 

scale is 

 

BASMAA representatives will continue participation in RMP Work Groups and 

Committees to ensure future implementation of studies that meet the MRP’s stated 

information needs, which include understanding the in-Bay transport of mercury 

discharged in urban runoff, the influence of urban runoff on the patterns of food web 

mercury accumulation, and the identification of drainages where urban runoff mercury 

is particularly important in food web accumulation. 

C.11.j  Mercury Wasteload Allocation Sharing with Caltrans 

The San Francisco Bay Mercury TMDL wasteload allocations for urban stormwater 

implicitly include California Department of Transportation (Caltrans) facilities located 

within the geographic boundaries of Bay Area urban runoff management agencies. 

Caltrans manages roadways and other transportation facilities within the urban areas 

that are covered under both the MRP and the TMDL. Consistent with the TMDL, MRP 

Provision C.11.j requires the Permittees to develop an equitable mercury allocation-

sharing scheme, in consultation with Caltrans, to address runoff from the Caltrans 

facilities in the program area.  

Caltrans may elect to pursue its own program of mercury load reduction, in lieu of 

sharing the allocation with the urban runoff management agencies, in which case the 

Water Board may designate a separate mercury wasteload allocation for Caltrans.   

The Permittees are required to report on the status of the efforts to develop this 

allocation-sharing scheme in the 2010, 2011, and 2012 Annual Reports, and to submit in 

the 2014 Integrated Monitoring Report the details regarding the manner in which the 

urban runoff mercury TMDL allocation will be shared between the Permittees and 

Caltrans. 

To comply with this provision, the Permittees are conducting a study with the following 

objectives: 

 Estimate the relative contributions of runoff from Caltrans facilities to urban runoff 

mercury loadings on an average annual basis within the MRP regulated area,  

 Identify any significant temporal or geographical factors that may influence 

relative proportions of Caltrans vs. MS4 loadings,  
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 Identify the appropriate share of the TMDL’s urban runoff wasteload allocation 

that is attributable to Caltrans, and 

 Engage in a facilitated discussion with Caltrans to identify an equitable 

allocation-sharing scheme. 

 

As initial steps in this process, BASMAA representatives met with representatives of 

Caltrans District 4 and Caltrans Headquarters on June 23, 2011, and subsequently 

exchanged documents relating to pertinent BASMAA and Caltrans activities. A follow-

up meeting was held by teleconference on Nov. 3, 2011. Initial discussions have 

focused on mercury data needs, the potential for collaboration between BASMAA and 

Caltrans in future mercury monitoring projects, and preliminary work performed to date 

regarding the estimated proportion of Caltrans contributions to mercury runoff loadings 

in the SF Bay Area. These initial meetings with Caltrans District 4 have been useful in 

getting discussions started, and in establishing a willingness of all parties to collaborate 

on this issue. 

In these discussions the parties have tentatively agreed that there may not currently be 

adequate data to perform the loadings analysis in a way that allows for accurately 

assigning relative loadings (allocations) to BASMAA vs. Caltrans. Additional monitoring 

data would be helpful. Caltrans is willing to consider how they can help develop 

additional data via monitoring beginning under their new permit, either independently 

or in collaboration with BASMAA.  

Stormwater runoff from Caltrans facilities is regulated under a separate, statewide 

stormwater NPDES permit. An important aspect of the ongoing discussions involves 

reconciliation by Caltrans of mercury monitoring requirements within the TMDL, the MRP, 

and the statewide Caltrans NPDES permit. Currently, the Caltrans statewide stormwater 

permit has not yet been adopted by the State Water Resources Control Board. This has 

left Caltrans HQ and the District 4 uncertain as to their monitoring and other 

requirements (incl. TMDL compliance actions). A Second Revised Draft Tentative Order 

was circulated on April 27, 2012. The public comment period closed on June 26, 2012. A 

public hearing on the second revised draft order will be held on August 7, 2012. 

Based on monitoring data collected over a number of years, Caltrans has developed a 

mathematical characterization of stormwater discharge quality from highways and 

other types of facilities under its jurisdiction, through the Caltrans Discharge 

Characterization Study. Using data from this study, which includes total mercury, 

Caltrans has prepared preliminary estimates of the relative contributions of runoff from 

Caltrans facilities to the overall urban runoff mercury loadings in the SF Bay Area.    

Meanwhile the Permittees also will be proceeding with the study as described above, 

with next steps to include preparation by BASMAA of a preliminary estimate of relative 

loadings. This will be followed by additional meetings involving BASMAA and Caltrans 

representatives to discuss the BASMAA calculations vs. the Caltrans calculations. At 

those meetings the parties will negotiate reconciliation of differences in the initial 

loadings estimations and attempt to agree on an allocation. An initial allocation sharing 

scheme may be developed on a preliminary basis, subject to refinement with 

additional data to provide for better loadings estimates. Discussions of the additional 
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data needs and possible future monitoring collaboration will be considered as 

negotiations proceed.  

 

PCB CONTROLS 

This section includes summaries of regional projects/tasks conducted in compliance 

with provision C.12 that are not connected to parallel Mercury (C.11) provisions.  

C.12.b  Pilot Projects to Evaluate Managing PCB-Containing Materials and Wastes during 

Building Demolition and Renovation (e.g., Window Replacement) Activities 

To fulfill MRP requirements in Provision C.12.b, BASMAA continued to work with the 

regional PCBs in Caulk Project managed by the San Francisco Estuary Partnership (SFEP) 

and funded by federal stimulus funds (ARRA).  The objective was to evaluate the 

effectiveness of management practices that address legacy caulks containing PCBs as 

measures to reduce PCB loadings to the Bay.  The project:   

 Evaluated PCB levels in caulk sampled from Bay Area sites to better understand 

which types/ages of buildings are most likely to have caulks with PCBs, so that 

management actions can be targeted effectively. 

 Developed potential Best Management Practices (BMPs)and a Model 

Implementation Process (MIP) to reduce or prevent the release of PCB-laden 

caulks to the environment during renovation, maintenance and demolition of 

Bay Area buildings and the subsequent conveyance of the PCB-laden caulks by 

urban stormwater runoff to San Francisco Bay. 

 

The project concluded at the end of 2011.  Final products available on the SFEP web 

site include:24 

 Final Report on PCBs in Bay Area Buildings - Sampling Results and Estimate of 

Loadings to SF Bay 

 Excel spreadsheets documenting the basis of the estimated PCB inventory in Bay 

Area buildings and estimated releases during demolition/renovation 

 Best Management Practices 

 Model Implementation Process 

 Training Strategy 

 Technical memorandum on existing regulatory controls and policies related to 

managing wastes and hazardous materials during building demolition and/or 

remodeling programs 

 

During FY 2011/12, BASMAA staff continued working with the Project team on 

implementing the project.  The BASMAA staff reported to and received feedback and 

guidance from the BASMAA Monitoring and POCs Committee.  The staff fully 

participated in all facets of the project, including frequent project teleconferences, 

development of project work plans, review and commenting on all project 
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http://www.sfestuary.org/projects/detail.php?projectID=29  

http://www.sfestuary.org/projects/detail.php?projectID=29
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deliverables, and a workshop held on July 26, 2011 to perform implementation trials of 

the recently developed regulatory process to add PCB controls to 

demolition/renovation permitting.  The workshop targeted municipal staff with 

responsibility for this type of permitting. 

C.12.h  Fate and Transport Study of PCBs in Urban Runoff 

This MRP provision requires Permittees to conduct or cause to be conducted studies 

aimed at better understanding the fate, transport, and biological uptake of PCBs 

discharged in urban runoff.  The 2009-10 annual report described the specific manner in 

which Permittees will meet these information needs through the RMP.  The RMP Multi-

year Plan (see Appendix A9) describes several Strategies to address pollutant-specific 

information needs and support management decisions through investigation of 

prioritized Management Questions.  During FY 2011-12 the RMP’s PCB strategy activities 

included: 

 

 Revisions to a draft report outlining a conceptual model of transport and food 

web uptake for mercury and PCBs in Bay Margin areas. Monitoring of mercury, 

PCBs and other pollutants in biota, both ongoing (Status & Trends) and in a 

special 3-year study of Small Fish living along the Bay margins that are an 

important link in the Bay food web (funded 2008-2010). 

 Preparation of draft reports on conceptual models of general PCB fate and 

transport in San Francisco Bay and food web bioaccumulation.  

 

BASMAA representatives will continue participation in RMP Work Groups and 

Committees to ensure future implementation of studies that meet the MRP’s stated 

information needs, which include understanding the in-Bay transport of PCBs 

discharged in urban runoff, the influence of urban runoff on the patterns of food web 

PCBs accumulation, and the identification of drainages where urban runoff PCBs are 

particularly important in food web accumulation. 

 

COPPER CONTROLS 

C.13.c  Vehicle Brake Pads 

This MRP provision requires Permittees to engage in efforts to reduce the copper 

discharged from automobile brake pads to surface waters via urban runoff.   Provision 

C.13.c.iii requires that the Permittees report on legislation development and 

implementation status in Annual Reports during the permit term. 

 

Compliance is being achieved through continued participation in a process originally 

initiated by the Brake Pad Partnership (BPP).  Through their participation in CASQA, 

Permittees have tracked progress in implementing Senate Bill 346 which restricts the use 

of several heavy metals and asbestos, and provides for a phase out of copper through 
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2025 (full text of Chapter 307, Statutes of 2010 was submitted with the FY2010-11 

Regional POC Report).   

CASQA representatives participated in a January 2012 kick-off meeting held by The 

Department of Toxic Substances Control (DTSC) to provide an opportunity for initial 

discussion of needs related to implementation of this new law.  Through CASQA, 

Permittees also commented on preliminary draft regulations prepared to implement 

similar legislation in Washington State25.  CASQA representatives’ active involvement 

was essential to ensure that precedents set by Washington will meet California 

municipalities’ needs with regard to:  

 Marking and packaging standards for brake pads (manufactured after 2014) to 

identify which products contain <0.5% copper,  

 A compliance verification system for third party testing of brake pads to certify 

their content.   

 

A CASQA comment letter (Appendix A10) summarizes key outcomes of the discussions 

regarding Washington State regulations. 

C.13.e  Studies to Reduce Copper Pollutant Impact Uncertainties 

This MRP provision requires Permittees to conduct or cause to be conducted technical 

studies to investigate possible copper sediment toxicity and technical studies to 

investigate sub-lethal effects on salmonids.  These uncertainties regarding copper 

effects in the Bay are described in the amended Basin Plan’s implementation program 

for copper site-specific objectives.     Compliance will be achieved through continued 

participation in the RMP, whose Multi-year planning process addresses these gaps 

through two elements guided by the Exposure Effects Work Group (EEWG): 

 A workshop focusing on causes of moderate sediment toxicity in San Francisco 

Bay will be held in fall 2012.  This will be the second in a series of workshops on 

stressor identification that were recommended by EEWG advisers after review of 

the limitations of conventional approaches to Toxicity Identification Evaluation.  

A presentation to the May 2012 EEWG meeting that covers the background and 

objectives for the workshop is at 

http://www.sfei.org/sites/default/files/Day1_Item5_Bay_ToxWorkshop.pdf 

 A study of the olfactory effects of copper on salmonids in salt water.  This study is 

being completed in 2012.  As described in the update in Appendix A11, 

preliminary tests suggest that copper is less toxic to olfactory physiology in 

seawater-phase juvenile salmonids than in freshwater.  NOAA will confirm these 

results in an RMP project report for EEWG review in late 2012; additional work on 

the effects of varying salinity will be conducted in 2013 with non-RMP funding.   

                                                 
25

 SB 346 includes a requirement that California regulations must be consistent with those of other states 

concerning compliance markings and certification.  Washington's brake pad law requires adoption of 

implementing regulations by December 2012, which is ahead of DTSC’s timeline for preparing regulations 

for SB 346.  in June 2012 Washington Department of Ecology issued its proposed Better Brakes rules for 

public comment, available at http://www.ecy.wa.gov/laws-rules/better_brakes/1017.html 
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PBDES, LEGACY PESTICIDES, AND SELENIUM 

C.14.a  Control Program for PBDEs, Legacy Pesticides, and Selenium. 

This provision requires the Permittees to work with the other municipal stormwater 

management agencies in the Bay Region to identify, assess, and manage controllable 

sources of poly-brominated diphenyl ethers (PBDEs), legacy pesticides, and selenium 

found in urban runoff.  The reporting requirement for 2012 is to report on the results of 

the following MRP implementation objective: 

Characterize the representative distribution of PBDEs, legacy pesticides, and 

selenium in the urban areas of the Bay Region covered by this permit to determine: 

(1) If PBDEs, legacy pesticides, and selenium are present in urban runoff; 

(2) If PBDEs, legacy pesticides, or selenium are distributed relatively uniformly 

in urban areas; and 

(3) Whether storm drains or other surface drainage pathways are sources of 

PBDEs, legacy pesticides, or selenium in themselves, or whether there are 

specific locations within urban watersheds where prior or current uses 

result in land sources contributing to discharges of PBDEs, legacy 

pesticides, or selenium to San Francisco Bay via urban runoff conveyance 

systems. 

The Permittees’ approach to filling these information needs is primarily through 

BASMAA’s participation in the Small Tributaries Loading Strategy (STLS) described in the 

POC Loads Monitoring section of the Monitoring Status Report (Part B of this Document). 

The STLS is a collaborative effort between MRP Permittees and the RMP that serves as a 

framework for monitoring of representative Bay Area watersheds and estimation of 

regional pollutant loads.  Elements of the STLS addressing PBDEs, legacy pesticides, and 

selenium are described in the work plans for watershed monitoring and the Regional 

Watershed Spreadsheet Model, contained in Appendices B4 and B4a of the Monitoring 

Status Report (Part B of this document). The schedule in these work plans reflects the 

October 2011 start date for monitoring conducted through a regional collaborative, 

and the initial characterization results will be reported along with the Urban Creeks 

Monitoring Report to be submitted in March 2013.  If RMP funds are approved to 

update a previous Conceptual Model Impairment Assessment Report for PBDEs 

(Appendix A12), the updates will also be incorporated in characterization and source 

identification results. 
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INTRODUCTION AND PURPOSE 

This status report was prepared on behalf of all towns, cities, counties and flood control 

agencies (i.e., Permittees) subject to the Municipal Regional Stormwater NPDES Permit 

(MRP, Order R2009-0074) issued by the San Francisco Regional Water Quality Control 

Board (Water Board) on October 14, 2009.  Provision C.8 of the MRP requires Permittees 

to conduct water quality monitoring and associated projects during the permit term.  In 

a November 2, 2010 letter to the Permittees, the Water Board’s Assistant Executive 

Officer (Thomas Mumley) acknowledged that all Permittees have opted to conduct 

monitoring required by the MRP through a regional monitoring collaborative, the Bay 

Area Stormwater Management Agencies (BASMAA) Regional Monitoring Coalition 

(RMC). The letter noted that MRP Provision C.8.a.ii allows Permittees participating in the 

RMC to commence data collection by October 2011 instead of October 2010.  The 

letter also asked that Permittees provide to Water Board staff: 

 Status reports on RMC projects and activities by March 15 and September 15 of 

2011 and 2012; and, 

 A status report and proposed schedule for completing an alternative sampling 

design(s) and associated multi-year monitoring plan(s) to address Pollutants of 

Concern and Long-Term Trends Monitoring requirements included in Provision 

C.8.e, to be submitted no later than March 15, 2011. 

 

Monitoring Status Reports were previously forwarded to Water Board staff on March 15, 

2011; September 15, 2011; and March 15, 2012. Additionally, a status report describing 

alternative sampling design(s) and associated multi-year monitoring plan(s) to address 

Pollutants of Concern and Long-Term Trends Monitoring requirements was forwarded to 

Water Board staff on March 15, 2011. This Status Report serves as the final report to the 

Water Board on RMC projects and activities prior to submittal of electronic monitoring 

data on January 15, 2013 in compliance with provision C.8.g(ii), and submittal of the 

Urban Creeks Monitoring Report on March 15, 2013 in compliance with provision 

C.8.g(iii). 

BACKGROUND  

Regionally-implemented activities in the RMC Work Plan are conducted under the 

auspices of the Bay Area Stormwater Management Agencies Association (BASMAA), a 

501(c)(3) non-profit organization comprised of the municipal stormwater programs in 

the San Francisco Bay Area.   Scopes, budgets, and contracting or in-kind project 

implementation mechanisms for BASMAA regional projects follow BASMAA’s 

Operational Policies and Procedures, approved by the BASMAA Board of Directors 

(BOD).  MRP Permittees, through their stormwater program representatives on the BOD 

and its subcommittees, collaboratively authorize and participate in BASMAA regional 
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projects or tasks. Regional project costs are shared by either all BASMAA members or 

among those Phase I municipal stormwater programs that are subject to the MRP26.   

In February 2011, the RMC developed a Multi-Year Work Plan (RMC Work Plan) to 

provide a framework for implementing regional monitoring and assessment activities 

required under MRP provision C.8. The RMC Work Plan summarizes RMC projects 

planned for implementation between Fiscal Years 2009-10 and 2014-15. Projects were 

collectively developed by RMC representatives to the BASMAA Monitoring and 

Pollutants of Concern Committee (MPC), and were conceptually agreed to by the 

BASMAA BOD. A total of 27 regional projects are identified in the RMC Work Plan, based 

on the requirements described in provision C.8 of the MRP. The following sections 

provide brief summaries on progress made by the RMC on approved regional projects 

that are currently underway or in the planning process. Summaries provided are 

grouped by sub-provision of MRP provision C.8, which include: 

 Compliance Options (C.8.a) 

 San Francisco Estuary Receiving Water Monitoring (C.8.b) 

 Creek Status Monitoring (C.8.c) 

 Monitoring Projects (C.8.d) 

 Pollutants of Concern and Long-Term Trends Monitoring (C.8.e) 

 Citizen Monitoring and Participation (C.8.f) 

 Reporting (C.8.g) 

 Monitoring Protocols and Data Quality (C.8.h) 

 

C.8.A COMPLIANCE OPTIONS 

Provision C.8.a (Compliance Options) of the MRP allows Permittees to address 

monitoring requirements through a ―regional collaborative effort‖ (e.g., RMC), their 

Stormwater Program, and/or individually. In June 2010, Permittees notified the Water 

Board in writing of their agreement to participate in a regional monitoring collaborative 

to address requirements in Provision C.827. The regional monitoring collaborative is 

referred to as the BASMAA Regional Monitoring Coalition (RMC). With notification of 

participation in the RMC, participating Permittees commenced water quality data 

collection during the fall/winter 2011. Summaries of monitoring conducted between 

February 2012 and July 2012 are included in this status report. 

C.8.B SAN FRANCISCO ESTUARY RECEIVING WATER MONITORING 

As described in Provision C.8.b, Permittees are required to contribute their fair-share 

financially on an annual basis towards implementing an Estuary receiving water 

monitoring program that at a minimum is equivalent to the Regional Monitoring 

Program for Water Quality in the San Francisco Estuary (RMP). During the second part of 

                                                 
26

 The BASMAA programs supporting MRP Regional Projects include all MRP Permittees as well as the cities 

of Antioch, Brentwood, and Oakley which are not named as Permittees under the MRP but have 

voluntarily elected to participate in MRP-related regional activities. 
27

 The Cities of Antioch, Brentwood and Oakley, and portions of Contra Costa County are not subject to 

the MRP, but have similar requirements and therefore are participating in the RMC. 
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FY 2011-12, Permittees complied with this provision by making financial contributions to 

the RMP directly or through stormwater programs (Table B.1). Additionally, Permittees 

actively participated in RMP committees and work groups through Permittee and/or 

stormwater program staff as described in the following sections, which also provide a 

brief description of the RMP and associated monitoring activities conducted during this 

reporting period. 

Regional Monitoring Program (RMP) 

The RMP is a long-term monitoring program that is discharger funded and shares 

direction and participation by regulatory agencies and the regulated community with 

the goal of assessing water quality in the San Francisco Bay. The regulated community 

includes Permittees, publicly owned treatment works (POTWs), dredgers and industrial 

dischargers. The RMP is intended to answer the following core management questions: 

1. Are chemical concentrations in the Estuary potentially at levels of concern and 

are associated impacts likely? 

2. What are the concentrations and masses of contaminants in the Estuary and its 

segments? 

3. What are the sources, pathways, loadings, and processes leading to 

contaminant related impacts in the Estuary? 

4. Have the concentrations, masses, and associated impacts of contaminants in 

the Estuary increased or decreased? 

5. What are the projected concentrations, masses, and associated impacts of 

contaminants in the Estuary? 

 

 

Table B.1. Stormwater Program annual contributions to the Regional Monitoring Program 

for Water Quality in the San Francisco Bay Estuary in 2011 & 2012. 

a Although contributors to the RMP under the umbrella of "stormwater", during FY 2011-12, 

these entities were not members of BASMAA. 

Stormwater Program/Agency 2011 2012 

Santa Clara Valley Urban Runoff Pollution Prevention Program 

(SCVURPPP) 
$173,934 $174,994  

Alameda Countywide Clean Water Program  (ACCWP) $168,592 $167,975  

Contra Costa Clean Water Program (CCCWP) $136,623 $137,317  

San Mateo Countywide Water Pollution Prevention Program 

(SMCWPPP) 
$83,602 $83,086  

Marin Countywide Stormwater Pollution Prevention Program $55,507 $55,572 

Vallejo Sanitation and Flood Control District $12,809 $12,717 

Fairfield-Suisun Urban Runoff Management Program $14,697 $14,798 

City and County of San Franciscoa  $38,805 $38,111 

California Department of Transportation (CalTrans)a $76,063 $76,063 
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The RMP budget is generally broken into two major program elements: Status and 

Trends, and Pilot/Special Studies.  The following paragraphs provide a brief overview of 

these programs.  

RMP Status and Trends Monitoring Program  

The Status and Trends Monitoring Program (S&T Program) is the long-term contaminant-

monitoring component of the RMP. The S&T Program was initiated as a pilot study in 

1989 and redesigned in 2007 based on a more rigorous statistical design that enables 

the detection of trends. In 2011 the S&T Program was comprised of the following 

program elements that collect data to address RMP management questions described 

above: 

 Water/Sediment/Biota Chemistry and Toxicity Monitoring 

 Sediment Benthos Monitoring 

 Small and Large Tributary Loading Studies 

 Small Fish and Sport Fish Contamination Studies 

 Studies to Determine the Causes of Sediment Toxicity 

 Suspended Sediment, Hydrography and Phytoplankton Monitoring 

 Bird Egg Monitoring 

 

In fall 2011 the RMP Steering Committee, as part of a 5-year Master Planning process 

reviewed the S&T Program and agreed to reduce the frequency of some of data 

collection activities or elements in future years so that more funding will be available for 

pilot and special studies. Additional information on the S&T Program and associated 

monitoring data are available for downloading via the RMP website using the Status 

and Trends Monitoring Data Access Tool at www.sfei.org/rmp/data.htm. 

RMP Pilot and Special Studies  

The RMP also conducts Pilot and Special Studies (P/S Studies) on an annual basis. 

Studies usually are designed to investigate and develop new monitoring measures 

related to anthropogenic contamination or contaminant effects on biota in the Estuary. 

Special Studies address specific scientific issues that RMP committees and standing 

workgroups identify as priority for further study. These studies are developed through an 

open selection process at the workgroup level and selected for funding through RMP 

committees. Results and summaries of the most pertinent P/S Studies can be found on 

the RMP website (www.sfei.org/rmp/).   

In the first part of 2012, a considerable amount of RMP and Stormwater Program staff 

time was spent in overseeing and implementing special studies associated with the 

RMP’s Small Tributary Loading Strategy (STLS) and the STLS Multi-Year Monitoring Plan 

(MYP). Pilot and special studies associated with the STLS are intended to fill data gaps 

associated with loadings of Pollutants of Concern (POC) from relatively small tributaries 

to the San Francisco Bay. Additional information is provided on STLS-related studies 

http://www.sfei.org/rmp/data.htm
http://www.sfei.org/rmp/
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under section C.8.e (POC and Long-Term Trends Monitoring) of this Monitoring Status 

Report. 

Participation in Committees, Workgroups and Strategy Teams 

In the first portion of 2012 Permittees actively participated in the following RMP 

Committees and work groups: 

 Steering Committee (SC)  

 Technical Review Committee (TRC) 

 Sources, Pathways and Loadings Workgroup (SPLWG) 

 Contaminant Fate Workgroup (CFWG) 

 Exposure and Effects Workgroup (EEWG) 

 Emerging Contaminant Workgroup (ECWG) 

 Strategy Teams (e.g., PCBs, Mercury, Dioxins, Small Tributaries, Nutrients) 

 

Committee and workgroup representation was provided by Permittee, stormwater 

program staff and/or individuals designated by RMC participants and the BASMAA 

BOD. Representation included participating in meetings, providing direction to the RMP 

Multi-Year Plan (see Appendix A9 to Part A of this Report), reviewing technical reports 

and work products, co-authoring or reviewing articles included in the RMP’s Pulse of the 

Estuary, and providing general program direction to RMP staff. Representatives of the 

RMC also provided timely summaries and updates to, and received input from 

stormwater program representatives (on behalf of Permittees) during MPC and/or BOD 

meetings to ensure Permittees’ interests were adequately represented. 

C.8.C CREEK STATUS MONITORING 

Creek status monitoring requirements are described in provision C.8.c, and monitoring 

parameters, methods, occurrences, durations and minimum number of sampling sites 

for each stormwater program are listed in Table 8.1 of the MRP.  The RMC’s regional 

monitoring strategy for complying with MRP provision C.8.c - creek status monitoring, 

was completed in FY 2011-12.  The strategy, which is described in Creek Status and 

Long-Term Trends Monitoring Plan, includes ambient/probabilistic and targeted 

monitoring designs. These monitoring designs allow each individual RMC participating 

program to assess the status of beneficial uses in local creeks within its Program 

(jurisdictional)area while contributing data to answer management questions at the 

regional scale (e.g., differences between aquatic life condition in urban and non-urban 

creeks). The creek status monitoring designs are primarily intended to answer the 

following core management questions: 

1. What is the condition of aquatic life in creeks in the San Francisco Bay Area; are 

water quality objectives met and are beneficial uses supported? 

2. What are the major stressors to aquatic life? 

3. What are the long-term trends in water quality in creeks over time? 
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Table B.2 lists each chemical, biological and physical response and stressor indicators 

that will be monitored by RMC participants, and the associated monitoring designs and 

reporting formats.  

 

 

Table B.2.  Summary of RMC creek status indicators, associated monitoring designs and 

scales of reporting. 

Biological Response and 

Stressor Indicators 

Monitoring Design Reporting 

Regional 

Ambient 

(Probabilistic) 

Local 

(Targeted) 
Regional Local 

Bioassessment & Physical Habitat 

Assessment 
X  X  

Chlorine X  X  

Nutrients X  X  

Water Toxicity X  X  

Sediment Toxicity X  X  

Sediment Chemistry X  X  

General Water Quality (Continuous)  X  X 

Temperature (Continuous)  X  X 

Bacteria  X  X 

Stream Survey  X  X 

 

Regional Probabilistic and Targeted Designs 

In FY 2011-12, RMC participants began implementing a regionally designed receiving 

water condition assessment to address the first core monitoring question. Two biological 

response indicators, benthic macroinvertebrates and algae, are primarily used to assess 

the condition of aquatic life in creeks. These indicators are monitored via an ambient 

(probabilistic) monitoring design in order to establish a statistically representative 

understanding of the relative condition of aquatic life in wadable creeks in the RMC 

area. The number of monitoring sites sampled annually by RMC participants for these 

parameters (>60) is consistent with Table 8.1 of the MRP. With agreement from Water 

Board staff, RMC participant sites are distributed among creek reaches with urban 

(80%) and nonurban (20%) land uses. Region 2 SWAMP is also participating in the 

regional condition assessment by sampling roughly 10 nonurban sites annually.  

In addition to condition assessments described above, stressor assessments will also be 

conducted by RMC participants in compliance with provision C.8.c. Stressor 
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assessments are intended to address the second core RMC management question, 

and depending on the indicator, will either be monitored at bioassessment sites 

selected via the ambient (probabilistic) monitoring design or at targeted sites selected 

by RMC participating programs (see Table B.2). 

As a complement to the regional probabilistic design, RMC participants are also 

collecting data consistent with provision C.8.c using a targeted design. Parameters 

collected using this approach are identified in Table B.2. Using this approach, 

monitoring sites are selected (targeted) by RMC participants based on locally derived 

management questions.  

Current Status 

Based on the implementation schedule described in MRP Provision C.8.a.(ii), creek 

status monitoring coordinated through the RMC was scheduled to begin in the 

Fall/Winter of 2011 with water toxicity testing during one storm event. Due to the limited 

number of storms between October and December 2011, storm event monitoring was 

completed in early 2012. Bioassessment monitoring to support condition assessments, 

and physical habitat, chlorine, and nutrient monitoring to support stressor assessments 

were completed during late spring and early summer 2012 by all participants and 

SWAMP. RMC participating programs also successfully completed dry weather water 

and sediment toxicity, sediment chemistry, and pathogen indicator (bacteria) 

monitoring in July 2012. Continuous temperature and water quality monitoring were 

also completed consistent the time schedules in MRP table 8.1. Stream surveys are 

currently beginning or underway by RMC participants. A full implementation schedule 

for RMC creek status monitoring is included as Table 7 in Appendix B1. 

Standard Operating and Data Quality Assurance Procedures 

In parallel with the RMC creek status monitoring plan development, the RMC also 

developed RMC-specific Standard Operating Procedures (SOPs) and a Quality 

Assurance Project Plan (QAPP) through a regional project. These documents are 

consistent with the existing SWAMP QAPP and build upon SWAMP SOPs. Draft final 

versions of the RMC’s QAPP and SOPs have been completed. These documents have 

been developed in coordination with Region 2 SWAMP staff to allow standardization 

among RMC participants and related regional SWAMP activities. 

Creek Status and Trends Information Management System Development 

RMC participants are currently developing a regional RMC creek status and trends 

information management system (i.e., database) as a BASMAA regional project. A draft 

Information Management System Work Plan was created in 2011 to guide database 

development and information sharing and management roles and options for 

database platforms are currently being reviewed by RMC participants. Database 

development will begin in the spring 2012 and an initial version of the RMC database 

will be completed by fall 2012. The database will be used individually by each RMC 

participating program to house, query and export their own creek status monitoring 
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data. Exporting capabilities will assist each program in generating electronic data 

submittals in SWAMP comparable formats. 

C.8.D MONITORING PROJECTS  

Three types of monitoring projects are required by provision C.8.d of the MRP: 1) 

Stressor/Source Identification (C.8.d.i); 2) BMP Effectiveness Investigation (C.8.d.ii); and, 

3) Geomorphic Project (C.8.d.iii). These projects are generally described in the RMC 

Work Plan. Based on MRP compliance schedules for these Provisions, the Permittees’ 

focus during the second part of FY 2011-12 was on scoping future collaborative RMC 

projects for Stressor/Source Identification.  To ensure consistency in interpretation of the 

Stressor/Source ID requirements (C.8.d.i) and a coordinated approach to compliance 

with that provision, the RMC initiated a regional project to develop Stressor/Source 

Identification Guidance, planned for completion in 2012. The guidance is being 

organized to respond to the triggers listed in MRP Table 8.1 and will focus on the initial 

follow-up actions required by provision C.8.d.i.  Components of the Guidance include 

identifying the geographical and temporal extent of the trigger exceedance, 

compiling all available data and information on the trigger that was exceeded, 

investigating whether a known source or stressor is implicated, and determining 

whether a Toxicity Identification Evaluation, Toxicity Reduction Evaluation or other 

follow-up investigation is warranted.  

Three stressor/source ID projects have been initiated by the Santa Clara Valley Urban 

Runoff Pollution Prevention Program (SCVURPPP).  SCVURPPP completed data analyses 

for stressor/source identification in Coyote Creek and Stevens Creek, and conducted 

an additional monitoring study in Guadalupe River and Alviso Slough in FY 2011-12.  

Monitoring and analyses for these projects were conducted in compliance with 

provision C.8.d(i). Interim reports for the Coyote Creek and Guadalupe River 

stressor/source ID studies are included in SCVURPPP’s FY 2011-12 Annual Report. A 

summary of monitoring completed to-date in Stevens Creek was included in the FY 

2010-11 SCVURPPP Annual Report. 

C.8.E POLLUTANTS OF CONCERN AND LONG-TERM TRENDS MONITORING 

POC Loads Monitoring 

Pollutants of Concern (POC) loads monitoring is required by provision C.8.e(i) of the 

MRP. Loads monitoring is intended to assess inputs of POCs to the Bay from local 

tributaries and urban runoff, assess progress toward achieving wasteload allocations 

(WLAs) for TMDLs, and help resolve uncertainties associated with loading estimates for 

these pollutants. In particular, there are four priority management questions that need 

to be addressed though POC loads monitoring: 

1. Which Bay tributaries (including stormwater conveyances) contribute most to 

Bay impairment from POCs?  

2. What are the annual loads or concentrations of POCs from tributaries to the Bay?  
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3. What are the decadal-scale loading or concentration trends of POCs from small 

tributaries to the Bay? and, 

4. What are the projected impacts of management actions (including control 

measures) on tributaries and where should these management actions be 

implemented to have the greatest beneficial impact? 

 

To assist participants in effectively and efficiently conducting POC loads monitoring 

required by the MRP and answer POC loads management questions listed above, an 

RMP Small Tributaries Loading Strategy (STLS) was developed in 2009 by the STLS Work 

Group, which includes representatives from BASMAA, Water Board staff, RMP/SFEI staff 

and technical advisors. The objective of the STLS is to develop a comprehensive 

planning framework to coordinate POC loads monitoring/modeling between the RMP 

and RMC participants.  This framework and a summary of activities and products to 

date are provided in the STLS Multi-Year Plan (STLS MYP).  With concurrence of 

participating Water Board Staff, the STLS MYP presents an alternative approach to the 

POC loads monitoring requirements described in MRP Provision C.8.e.i, as allowed by 

Provision C.8.e.  The initial Version 2011 of the STLS MYP, along with several of its 

appendices, was appended to the RMC’s September 2011 Monitoring Status Report. 

Major elements of the STLS MYP are summarized below and the updated Version 2012B 

is included as Appendix B4 of this Status Report 

RMC participant activities associated with POC loads monitoring during the second 

part of FY 2011-12 focused on monitoring implementation, coordinated through the STLS 

Work Group and the associated RMP Sources Pathways Loadings Work Group (SPLWG). 

STLS Multi-Year Plan activities 

Based on the consensus of the STLS Work Group, The STLS MYP is intended to assist 

Permittees in complying with provision C.8.e (POC Monitoring) through an alternative 

POC monitoring program than the one described in the MRP. The MYP is designed to 

address the four core POC loads monitoring management questions, while integrating 

activities funded by Permittees, via the BASMAA RMC, with those funded by the RMP. 

The STLS MYP provides a more comprehensive description and workplan for STLS 

activities over the next 5 to10 years, including a detailed rationale for the methods and 

locations of proposed activities (e.g., POC loads monitoring in small tributaries). 

The MYP includes four main elements that work together to address the four 

management questions:  

 Watershed modeling of runoff, pollutants and sediment discharged to San 

Francisco Bay, using the Regional Watershed Spreadsheet Model (RWSM);  

 Bay Margins Modeling; 

 Source Area Runoff Monitoring; and, 

 Small Tributaries Monitoring in local watersheds 

 

The following paragraphs provide brief summaries of each of these elements and 

activities conducted during the period from February through June 2012: 
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Watershed Modeling –With oversight by the STLS and Sources Pathways Loadings Work 

Group, RMP staff produced reports documenting the initial construction and testing of 

the RWSM, which will be the primary tool for estimation of overall POC loads to San 

Francisco Bay28. In March 2012 the STLS Work Group agreed on a five-year work plan 

(see Appendix B4b) for developing and completing the RWSM for the following 

attributes or pollutants: 

 

 Hydrology 

 Suspended Sediment 

 PCBs, mercury and copper 

 Selenium, PBDEs and organochlorine pesticides. 

 Dioxins and Nutrients 

 

While a similar process is used to develop the model for each of the above, there will 

be differences in the model structures to reflect differing conceptual models of spatial 

occurrence and transport in runoff.  In FY 2011-12, RWSM efforts focused on refinements 

to the basic runoff model coefficients and calibration of the hydrological performance 

of the model.   

Bay Margins Modeling – The RMP is in the process of developing a Bay Margins 

Conceptual Model as part of a separate Bay Modeling Strategy overseen by the RMP’s 

Contaminant Fate Work Group.  The goals of the modeling strategy with regard to PCBs 

and mercury include identification of high-leverage watersheds whose POC loadings 

contribute disproportionately to Bay impacts.  Further development of the Bay 

Modeling Strategy is planned to occur in FY 2012-13, subject to modifications to the 

RMP’s Multi-Year Plan (Appendix A9) directed by the RMP Steering Committee.  

Source Area Runoff Monitoring – This element of the STLS is intended as a placeholder 

for studies to develop Event Mean Concentrations (EMCs) of POCs to parameterize the 

RWSM. On the advice of the SPLWG, current RMP studies are exploring alternative 

approaches to back-calculating EMCs from available sediment, as a cost-effective 

way to support initial testing of the RWSM and help determine priorities for field-data 

collection (see Appendix B4b). 

Small Tributaries Watershed Monitoring – Monitoring for Water Year 201229 was 

conducted at four stations that were set up and mobilized at the bottom of selected 

watersheds for small tributary loads monitoring beginning in October 2011.  

Responsibilities for station setup and field operations were divided between the RMP 

and contractors for BASMAA programs, provided as in-kind contributions to a RMC 

regional project for cost-sharing purposes (see Table B.3).  Monitoring methods and 

                                                 
28

 RWSM Year 1 and Year 2 reports are respectively at 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf and 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year2_report_FINAL.pdf  
29

 Each Water Year runs from October 1 through September 30 of the following year, corresponding to the 

time period for one year of monitoring reporting as specified in MRP C.8.h. 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf
http://www.sfei.org/sites/default/files/RWSM_EMC_Year2_report_FINAL.pdf


BASMAA Regional Monitoring Coalition Monitoring Status Report for February - July 2012   

September 11, 2012 

 

BASMAA_Regional-POC_FY2011-12+Feb-Jun2012_Monitoring_Status_Rept-FINAL-9-11-2012.docx 69 69 

laboratory analyses according to the descriptions in the STLS MYP are being 

documented through a BASMAA regional project that has drafted a Field Manual and 

Quality Assurance Project Plan, while another regional project contracted with SFEI to 

provide laboratory analyses, data management and data quality assurance to ensure 

data consistency among all watershed monitoring stations.   

 

Table B.3.  Existing or planned Watershed Monitoring Stations for the Small Tributaries 

Loading Strategy. 

Station Name 

(County) 

Funding source  

WY2012 a 

Funding source  

WY2013 a 

Lower Marsh Creek  

(Contra Costa County) 

CCCWP in-kind CCCWP in-kind 

San Leandro Creek 

(Alameda County) 
RMP b ACCWP in kind  

Guadalupe River -  

(Santa Clara County) 

SCVURPPP in-kind  

(SFEI contract) 

SCVURPPP in-kind 

Sunnyvale East Channel  

(Santa Clara County) 

RMP RMP 

North Richmond Pump Station 

(Contra Costa County) 

N/A RMP 

Pulgas Creek Pump Station c  

(San Mateo County) 

N/A SMCWPPP in-kind 

a BASMAA funding is provided on a FY basis beginning July 1 prior to start of the WY, while RMP 

funds are allocated on a calendar year basis beginning the January 1 after start of the WY. 
b Funding for equipment purchase and station set-up by ACCWP.  
c One of two incoming channels - see text.  

 

 

Due to a very dry WY 2012, fewer than the planned number of storm events were 

sampled at 3 of the first 4 stations.  With concurrence of Water Board staff, the STLS Work 

Group agreed that additional samples would be added to WY 2012-13 sampling plans 

so that over a 3-year period, a total of 12 representative storm events will be sampled 

at stations that were established in WY 2012. A lessons-learned document, with 

suggested recommendations for improvements in future monitoring procedures, will be 

developed during fall 2012 and applied to WY 2013 sampling.  Data collected at 

monitoring sites in WY 2012 will be submitted electronically the Water Board by January 

15, 2013. A POC Monitoring Field Manual and Quality Assurance Project Plan will be 

finalized in FY 2012-13 and submitted with the Urban Creeks Monitoring Report in March 

2013. 

Table B.3 also shows two additional stations where monitoring will be initiated in 

WY2012-13.  Both are at stormwater pump stations in older urban areas where future 

management actions are likely, as described under Joint Mercury and PCBs Controls in 
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the Regional POC Report (Part A of this document).  At the Pulgas Creek Pump Station, 

one of two main incoming drainage lines will be monitored by SMCWPPP as an STLS 

effort, while the other will be sampled for one season using a similar monitoring 

approach as part of SMCWPPP’s diversion pilot project to address MRP requirements in 

C.11/12.f.   

Long-Term Trends Monitoring  

In addition to POC loads monitoring, Provision C.8.e requires Permittees to conduct 

long-term trends monitoring to evaluate if stormwater discharges are causing or 

contributing to toxic impacts on aquatic life. Required long-term monitoring 

parameters, methods, intervals and occurrences are included as Category 3 

parameters in Table 8.4 of the MRP, and prescribed long-term monitoring locations are 

included in Table 8.3. Similar to creek status and POC loads monitoring, long-term trends 

monitoring was scheduled to begin October 2011 for RMC participants.  

As described in the RMC Creek Status and Trends Monitoring Plan (Appendix B1), the 

State of California’s Surface Water Ambient Monitoring Program (SWAMP) through its 

Statewide Stream Pollutant Trend Monitoring (SPoT) Program currently monitors the 

seven long-term monitoring sites required by Provision C.8.e.ii. Sampling via the SPoT 

program is currently conducted at the sampling interval described in Provision C.8.e.iii in 

the MRP. The SPoT program is generally conducted to answer the management 

question: 

 What are the long-term trends in water quality in creeks? 

 

Based on discussions with Region 2 SWAMP staff, RMC participants are currently 

complying with MRP provision C.8.e via monitoring conducted by the SPoT program. 

This manner of compliance is consistent with the MRP language in provision C.8.e.ii. In 

FY 2011-12, RMC representatives coordinated with the SPoT program on long-term 

monitoring to ensure MRP monitoring and reporting requirements were addressed30. 

Recent discussions with SPoT program managers indicate that they are developing an 

interpretative monitoring report.  Permittees will continue to track the timeline for 

SWAMP reporting of SPoT results. 

Sediment Delivery Estimate/Budget 

Provision C.8.e.(vi) of the MRP requires Permittees to develop a design for a robust 

sediment delivery estimate/sediment budget in local tributaries and urban drainages, 

and implement the study by July 1, 2012. The purpose of the sediment delivery estimate 

is to improve the Permittees’ ability to estimate urban runoff contributions to loads of 

POCs, most of which are closely associated with sediment. To determine a strategy for 

a robust sediment estimate/budget, RMC representatives reviewed recent sediment 

                                                 
30

 MRP Provision C.8.a.iv ―Third Party Monitoring‖ states that where an existing third-party organization has 

initiated plans to conduct monitoring that would fulfill one or more  requirements of Provision C.8 but the 

monitoring would not meet MRP due date(s) by a year or less, the Permittees may request that the 

Executive Officer adjust the due date(s) to synchronize with such efforts.  
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delivery estimates developed by the RMP, and determined that these objectives will be 

met through sediment-specific modeling with the RWSM.   Therefore, the 

implementation of the sediment delivery/budget study will occur in coordination with 

other RWSM activities as described in Appendix B4b, where the BASMAA-funded 

sediment work will also enhance the model development for PCBs and other sediment-

bound POCs.   

Emerging Pollutants Work Plan 

In compliance with Provision C.8.e.v, Permittees are required by March 2014 to develop 

a work plan and schedule for initial loading estimates and source analyses for the 

following emerging pollutants: 1) endocrine-disrupting compounds; 2) PFOS/PFAS 

(Perfluorooctane Sulfonates (PFOS); 3) Perfluoroalkyl Sulfonates (PFAS); and, 4) NP/NPEs 

(nonylphenols/nonylphenol esters —estrogenlike compounds). The intent of the work 

plan is to begin planning for implementation during the next permit term (i.e., post 

December 2014). Because the compliance date for completion of this work plan is in 

the future, only initial discussions of the scope of this project were conducted by the 

RMC participants during this reporting period. BASMAA representatives to the RMP will 

coordinate efforts with the Emerging Contaminants Strategy being developed under 

the oversight of the Emerging Contaminant Work Group.  As described in Appendix B5, 

consideration of recent studies and data may lead to recommendations for updates to 

the strategy’s prioritization of various emerging contaminants and recommendations for 

future monitoring in San Francisco Bay. 

C.8.F  CITIZEN MONITORING AND PARTICIPATION  

Participants of the RMC, to varying degrees, currently coordinate with or support citizen 

monitors and watershed groups within their geographical areas. As a result, 

relationships have been developed between RMC participants and citizen monitors. In 

FY 2011-12, RMC participants began sharing information and ideas about varying 

approaches to encourage citizen monitoring and seek out stakeholder participation 

and comment at MPC meetings.  The variety of potential or planned activities 

discussed by various Programs and Permittees include: 

 encourage citizen input via interactive website 

 fund volunteer monitoring through grants to groups 

 provide direct assistance to citizen monitoring efforts 

 compile information on various citizen monitoring efforts for incorporation in 

annual reports 

C.8.G REPORTING  

Provision C.8.g requires Permittees to report annually on water quality data collected in 

compliance with the MRP. Annual reporting requirements include: 1) water quality 

standard exceedances; 2) creek status monitoring electronic reporting; and, 3) urban 

creeks monitoring reporting. For RMC participants, annual reporting requirements begin 

in January 2013 for electronic data submittals and March 2013 for interpretive reporting 

(i.e., Urban Creeks Monitoring Reports), for monitoring conducted from October 2011 
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through September 2012. Therefore, reporting of water quality monitoring data 

collected in compliance with Provision C.8 is not required in this Status Report.  

In the second half of FY 2011-12, RMC participants began outlining the Urban Creeks 

Monitoring Report due to the Water Board by March 15, 2012. Consistent with RMC 

monitoring designs (see Table B.2), participants will be collectively developing a single 

Regional Urban Creek Urban Creeks Monitoring Report that will report on parameters 

collected via the regional probabilistic design. Additionally, each RMC participating 

program will develop a Local Urban Creeks Monitoring Report that will include 

interpretations of targeted monitoring.  

C.8.H MONITORING PROTOCOLS, DATA QUALITY AND DATA MANAGEMENT  

Provision C.8.h requires that water quality data collected by Permittees in compliance 

with the MRP should be of a quality that is consistent with the State of California’s 

Surface Water Ambient Monitoring Program (SWAMP) standards, set forth in the SWAMP 

Quality Assurance Project Plan (QAPP). To assist Permittees in meeting SWAMP data 

quality standards and developing data management systems that allow for easy 

access of water quality monitoring data by Permittees, the RMC made significant 

progress on the following regional projects during this reporting period: 

 Standard Operating and Data Quality Assurance Procedures – Two projects 

designed to address monitoring protocols and data quality requirements 

described in Provision C.8.h were approved by the BOD in FY 2009-10 and 

continued through FY 2011-12.  The first entails the development of a new field 

manual and quality assurance project plan (QAPP) for POC loads monitoring 

coordinated through the STLS Work Group and described in the MYP (Appendix 

B4). Version 1 of the Field Manual and QAPP will be completed in FY 2012-13 

after incorporating revisions in field procedures based on STLS Work Group review 

of the experiences and lessons learned in FY 2011-12. The second project 

adapted the existing creek status monitoring SOPs and QAPP developed by 

SWAMP to document the field procedures necessary to maintain comparable, 

high quality data among RMC participants. Final draft deliverables (Appendices 

B2 and B3) are complete for purposes of field data collection and will be 

updated later in FY 2011-12 after final coordination with the Creek Status 

Monitoring Information Management System described below. 

 

 Information Management System Development/Adaptation – As described in 

the RMC Work Plan, RMC participants would like to store and manage water 

quality data collected in compliance with Provision C.8 in a cost effective 

manner that provides data users easy access. In the second half of FY 2011-12 

the RMC continued two regional projects designed to develop POC Monitoring 

and Creek Status and Trends Information Management Systems (IMSs) for use by 

the RMC. The goal of these projects is to provide standardized data storage 

formats, thus providing a mechanism for sharing data among RMC participants.  
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Appendix 3‐3: Annual C.3. Stormwater Workshop: “Complying with Low Impact Development Requirements 
for New Development and Redevelopment Projects” ‐ June 5, 2012 

 Workshop Announcement  

 Workshop Agenda 

 Attendance List 

 Workshop Evaluation Summary 

Appendix 3‐4: BASMAA Regional Supplement for New Development and Redevelopment 

 
Section 4: Industrial and Commercial Site Controls 

 
Appendix 4‐1: Fact sheet: Requirements for Copper Roofs and Other Architectural Copper ‐ Protect water 

quality during installation, cleaning, treating, and washing!  
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FY 11‐12 Annual Report 

Appendix 4‐2: Brochure: Mobile Businesses Best Management Practices  

Appendix 4‐3: Industrial and Commercial Inspector Stormwater Training – May 23, 2012 

 Workshop Announcement  

 Workshop Agenda 

 Attendance List 

 Workshop Evaluation Summary 

 
Section 6: Construction Site Controls 

 
Appendix 6‐1: Construction Site Stormwater Compliance: One‐Day Training for Municipal Inspectors –     

February 7 and 8, 2012 

 Workshop Announcement  

 Workshop Agenda 

 Attendance List 

 Workshop Evaluations Responses 

 
Section 7: Public Information and Outreach 

 
Appendix 7‐1: FY 11‐12 Watershed Watch Campaign Annual Campaign Annual Report 

 FY 11‐12 Watershed Watch Campaign Work Plan 

 FY 11‐12 Watershed Watch Media Plan 

 FY 11‐12 Watershed Watch Media Plan Calendar 

 FY 11‐12 Watershed Watch Campaign Annual Campaign Report; July 2011 – June 2012 

 Watershed Watch Advertisements – Various media 

Appendix 7‐2: FY 11‐12 Watershed Watch Partner Report 

Appendix 7‐3: FY 11‐12 Watershed Watch Web Statistics 

Appendix 7‐4: BASMAA Media Relations Campaign 

 Final Report FY 2011‐2012 

 BASMAA Media Coverage FY 2011‐2012 

Appendix 7‐5: MC Contact List and Construction Inspection, IND and IDDE Contact List 

 Management Committee Representatives/Attendees 

 Construction, Illegal Discharge, and Industrial Inspection Contacts 

Appendix 7‐6: Going Native Garden Tour 2012‐ Summary Report 

Appendix 7‐7: Watershed Watchers: Keeping Out Waterways Clean: FY 11‐12 Fourth Quarter Report 
including end‐of‐year Summary from Alviso  

Appendix 7‐8: Zun Zun School Assemblies for Watershed Watch – FY 10‐11 

 ZunZun Assemblies for Watershed Watch‐ FY 11‐12 Academic Year Final Report 

 Memorandum‐ Evaluation of the School Assembly Program for FY 11‐12 

Appendix 7‐9: BASMAA Regional Advertising Campaigns 

 Be the Street Campaign Report 
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Section 8: Water Quality Monitoring 

 
Appendix 8‐1: Creek Status monitoring sites and associated parameters sampled in FY 11‐12 in 

compliance with MRP provision C.8.(c) 
Appendix 8‐2: Interim Monitoring Project Report: Stressor/Source Identification Project (Coyote 

Creek) – September 15, 2012 
Appendix 8‐3: Interim Monitoring Project Report: Stressor/Source Identification Project (Guadalupe River) – 

September 15, 2012 

Appendix 8‐4: 11th Annual Bay Area Macroinvertebrate Bioassessment Information (BAMBI) Network 
Meeting – March 1, 2012 

 
Section 9: Pesticides Toxicity Control 

 
Appendix 9‐1: IPM Store Partnership Program 

 Store Employee Trainings Report – FY 11‐12 Final Report 

 SCVURPPP Pesticide User Outreach FY 11‐12 Summary of Store Employee Training Evaluations  

 List of Stores in the IPM Store Partnership Program and Training Dates 

Appendix 9‐2: FY 11‐12 Green Gardener Training Program 

 Santa Clara Valley Green Gardener Training Program – FY 11‐12 Activities  

 Green Gardener English Class Evaluations 

 Green Gardener Spanish Class Evaluations 

 Spring 2012 Re‐Certification Class Flyer – English 

 Green Gardener List 

Appendix 9‐3: FY 11‐12 Regional IPM Partnership Program Report (Our Water, Our World) 

 
Section 12: Copper Controls 

 
Appendix 12‐1: Collection of Street Sweeping Data‐ Co‐permittees 

 Summary of Street Sweeping Activities for FY 2011‐2012 
 Summary of Co‐permittee Street Sweeping Activities and Estimated Mean Pollutant Load 

Reduction for Copper and Nickel ‐ FY 2011‐2012 
 Summary of Co‐permittee Street Sweeping Activities and Estimated Mean Pollutant Load 

Reduction for Lead and Zinc ‐ FY 2011‐2012 
 
Section 14: Permittee Finding to Support a New Category of Conditionally Exempted 

Discharges ‐ Low Impact Potable Water System Release  
 
Appendix 14‐1: FY 10‐11 and FY 11‐12 Planned Potable Water Discharge Monitoring Data from 

Annual Reports 
Appendix 14‐2: Cities of Palo Alto, Santa Clara and San Jose Water Utility Service Areas and Source 

Water 
Appendix 14‐3: Hydrant and Receiving Water Locations in Water Utility Service Areas 
Appendix 14‐4: SCVURPPP Chlorine Residual Field Study Monitoring Data 
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Appendix 14‐5: SCVURPPP Water Utility Operation and Maintenance Discharge Model Pollution 
Prevention Plan (WUDPPP) 

 
Section 15: Regional Supplement for Pollutants of Concern and Monitoring 
 

Part A: Pollutants of Concern 
A1  Draft Management Questions and Objectives for the Integrated Monitoring Report – Part B 

(Mercury and PCB Loads and Load Reduction Alternatives) 
A2  CW4CB Task 5 ‐ Selected Top 10 Retrofits 
A3  CW4CB Task 5 ‐ Project Tracking with Schedule 
A4  Concentration of PCBs in Sediment (mg/kg) and 2.5‐Kilometer Halo with Top Ten Projects 
A5  Clean Watersheds for a Clean Bay (CW4CB) Task 5 – Pilot Retrofit Projects 
A6  Task 6 Excerpts from CW4CB Semi‐annual Progress Report Nos. 3 & 4 
A7  San Francisco Bay Fish Project, Quarterly Report April 1, 2012 – June 30, 2012– submitted 

by the California Department of Public Health on June 28, 2012 
A8  Summary Matrix of Pilot Stormwater Diversion Projects ‐ Provisions C.11f and C.12.f  
A9  RMP Multi‐Year Plan 2012 Annual Update ‐ Approved by Steering Committee 1‐24‐12 
A10  CASQA letter to Washington Department of Ecology regarding Better Brakes Rule – April 

19, 2012 
A11 Memorandum ‐ Status Update on the Impact of dissolved copper on the olfactory system 

of seawater‐phase juvenile salmon – June 29, 2012 
A12  RMP Pilot/Special Study proposal for 2013 ‐ PBDE Summary Report 
 

Part B: Water Quality Monitoring 
B1  RMC Creek Status and Long‐Term Trends Monitoring Plan – November 28, 2011 
B2  RMC Creek Status Monitoring Program Quality Assurance Project Plan, Final Draft – 

February 1, 2012 (Version 1.0) 
B3  RMC Creek Status Monitoring Program Standard Operating Procedures, Final Draft – 

February 1, 2012 (Version 1.0) 
B4   Small Tributaries Loading Strategy Multi‐Year Plan (Version 2012A) 
B4b  Develop and Update EMC Data and Spreadsheet Model – Year 3 including Five Year Work 

Plan (August 2012) 
B5  RMP Pilot/Special Study proposal for 2013 ‐ Updating RMP Emerging Contaminants 

Strategy 
 

  i‐4 



FY 11‐12 Annual Report  September 15, 2012 

 
 
 
 
 
 
 
 
 
 

 Appendix 1‐1  
 

 
Updated Confirmation Statements from the Cities of San Jose, Sunnyvale and Palo Alto designating a 

MC representative and/or alternate 
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Rural Roads Maintenance Training Workshop – October 3 and 4, 2011 

 Workshop Announcement  
 Workshop Agenda 
 Attendance List 
 Workshop Evaluation Summary 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rural Roads Maintenance Training Workshop 
 
 

October 3 and 4, 2011 
 
 



 

 

 

 
 

 

Rural Roads Maintenance Training Workshop  

Monday, October 3, 2011  

8:00 am –3:00 pm 

Community Room 

Cupertino City Hall 

10300 Torre Avenue, Cupertino 

Tuesday, October 4, 2011 

8:00 am –3:00 pm 

Community Room 

Cupertino City Hall 

10300 Torre Avenue, Cupertino 

 

Note: Same workshop will be offered on both days 
 

Who Should Attend: Staff responsible for maintaining rural roads and their supervisors. 

 

Workshop Agenda: This full-day workshop teaches practical, effective best management practices for road 

maintenance that also protect fish habitat and water quality. Topics include impact of roads on fish, routine 

maintenance of paved and unpaved roads, sediment control, working near streams, culvert cleaning, woody 

material management, emergency work, general housekeeping etc. The workshop will include a group exercise 

in the afternoon where attendees will develop BMP plans for provided scenarios. 

 

About the Trainer: Tyler Ledwith has taught numerous workshops training County public works, parks, and 

open space staff on BMPs relating to protecting streams and water quality when performing routine and 

emergency road maintenance and repairs. As the owner of Ledwith Watershed Resources, Tyler has conducted 

over 1,500 miles of road assessment and restoration planning for the US Forest Service, CA Counties, and 

private land owners.  

 

There will be no charge to agency staff for the workshop.  Breakfast and lunch will be served. 

Please pass this flyer to appropriate staff within your organization. 

 
REGISTRATION FORM (Please indicate the date you would like to attend) 

Name: _______________________________________________________ 

Title: ________________________________________________________ 

Agency:  _____________________________________________________ 

Phone: ______________________________________________________ 

Email: _______________________________________________________ 

Please complete and email to Lori Baumgartner at <LoriB@eoainc.com> or fax to the Santa Clara Valley 

Urban Runoff Program office (fax no. 408- 720-8812) no later than Wednesday, September 28, 2011. 

Questions?  Call Lori at 408-720-8811 ext 2 

 

                                                      
 
Funding for this project has been provided in full or in part by the American Recovery and Reinvestment Act of 2009 and the Clean Water State 
Revolving Fund, through an agreement with the State Water Resources Control Board.  

 
Santa Clara Valley 

Urban Runoff 

Pollution Prevention Program 

           Monday, October 3, 2011 

 

             Tuesday, October 4, 2011 

 

            



   

                                                 
 

Funding for this project has been provided in full or in part by the American Recovery and Reinvestment Act of 2009 and the Clean 
Water State Revolving Fund, through an agreement with the State Water Resources Control Board. 

   

 

 

 

WORKSHOP AGENDA 

____________________________________________________________________________________ 

7:30  Registration and Refreshments  

8:00 Welcome and Introduction Jill Bicknell/Lori Pettegrew 

SCVURPPP  

8:10 Effects of Roads on Watershed and Salmon Tyler Ledwith 

Ledwith Watershed Services 

9:10 Regulations and Permitting Jill Bicknell/Lori Pettegrew 

SCVURPPP 

9:30 Break  
 

9:40 Best Management Practices for Road Maintenance 

 

Tyler Ledwith 

Ledwith Watershed Services 

11:00 Break  

11:05 Best Management Practices for Working Near 

Waterways 

Tyler Ledwith 

Ledwith Watershed Services 

12:00 Lunch 
 

12:45 Stevens Creek Restoration Project Gail Seeds/Cheri Donnelly 

Cupertino 

1:00 Fish History in Santa Clara County and Critical 

Creeks 

Jae Abel/Brett Calhoun 

Santa Clara Valley Water District 

1:15 Break  

 1:30 Group Exercises  Tyler Ledwith 

Ledwith Watershed Services 

3:00 Adjourn  

 

Rural Roads Maintenance BMP Workshop 
Monday, October 3, 2011 and Tuesday, October 4, 2011 

Community Room, Cupertino City Hall 
10300 Torre Avenue, Cupertino 



Rural Roads Workshop
October 3, 2011

Last Name First Name Title Municpal Phone Number E-Mail

1 Alvarez Nick Maintenance Worker City of Cupertino 408-777-3269 chyleneo@cupertino.org

2 Anderson Jerry Park Maintenance Supervisor Santa Clara County Parks & Rec 408-209-6654 jerry.anderson@prk.sccgov.org

3 Angotti Matt Santa Clara County Roads & Airports 408-366-3100

4 Arellano Oswaldo Maintenance Worker Town of Los Altos Hills 650-948-9044

5 Basuini Tom Park Equipment Operator Santa Clara County Parks & Rec 408-225-6740 thomas.basuini@prk.sccgov.org

6 Bridges Jamaane Maintenance Worker City of Los Altos 650-947-2785 Jbridges@losaltosca.gov

7 Carreiro Bill Santa Clara County Roads & Airports 408-366-3100

8 Carroll Kelly Program Manager West Valley Clean Water Program 408-318-4093 kcarroll@wvcwp.org

9 Donnelly Cheri City of Cupertino 408-777-3242 cherid@cupertino.org

10 Drake Mike Maintenance Worker City of Cupertino 408-777-3269 chyleneo@cupertino.org

11 Fortino Danny Road Operations Supervisor Santa Clara County Roads & Airports 408-366-3100 danny.fortino@rda.sccgov.org

13 Garcia Sergio Santa Clara County Roads & Airports 408-366-3100

14 Guevarra Greg Santa Clara County Roads & Airports 408-366-3100

15 Halepeska Rex Heavy Equipment Operator Santa Clara County Parks & Rec 408-225-6740 rex.halepeska@prk.sccgov.org

16 Herrera Martin Leadworker City of Los Altos 650-947-2785 mherrera@losaltosca.gov

17 Huerta Hector Maintenance Worker Town of Los Altos Hills 650-948-9044

18 Johnson Fritz Santa Clara County Roads & Airports 408-366-3100 Jeff.Mendes@rda.sccgov.org

19 Kloster Ted Park Maintenance Santa Clara County Parks & Rec 408-842-9798 ted.kloster@prk.sccgov.org

20 Lennon Erin Intern West Valley Clean Water Program 408-354-4734 elennon@wvcwp.org

21 Macatiag Angel Sr. Park Maintenance Santa Clara County 408-263-4622 angel.macatiag@prk.sccgov.org

22 McClendon John Park Maintenance Supervisor Santa Clara County Parks & Rec 408-355-2212 john.mcclendon@prk.sccgov.org

23 Mendes Jake Santa Clara County Roads & Airports 408-366-3100

24 Merry Drew Senior Park Maintenance Santa Clara County Parks & Rec 408-782-6256 drew.merry@prk.sccgov.org

25 Miller Marilyn Santa Clara County Roads & Airports 408-366-3100

26 Naraval Herbert Associate Civil Engineer Santa Clara County Roads & Airports 408-494-1308 Herbert.Naraval@rda.sccgov.org

27 Negrete Al Santa Clara County Roads & Airports 408-366-3100

28 Parshall Steve Santa Clara County Roads & Airports 408-366-3100

29 Patterson John Manager of Park Maintenance Services Santa Clara County Parks & Rec 408-355-2283 john.patterson@prk.sccgov.org

30 Ramon Michael A. Supervisor City of Los Altos 650-669-4434 mramon@losaltosca.gov

31 Red Robert Santa Clara County Roads & Airports 408-366-3100

32 Santiago George Park Maintenance Supervisor Santa Clara County Parks & Rec 408-355-2282 george.santiago@prk.sccgov.org

33 Smith Bruce Santa Clara County Roads & Airports 408-366-3100

34 Tognetti Shawn Maintenance Worker City of Cupertino 408-777-3269 chyleneo@cupertino.org
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Rural Roads Workshop
October 4, 2011

Last Name First Name Title Municpal Phone Number E-Mail

1 Ancheta Jonathan Traffic Control Maintainer II City of Palo Alto 650-496-5909 jonathan.ancheta@cityofpaloalto.org

2 Anderson Daren Division Manager City of Palo Alto 650-496-6950 daren.anderson@cityofpaloalto.org

3 Asfour Jacob Maintenance Superintendant Town of Los Altos Hills 650-948-9044 jasfour@losaltoshills.ca.gov

4 Aslin Akrista Program Staff West Valley Clean Water Program 408-354-5385 aaslin@wvcwp.org

5 Barragan Manuel City of Cupertino

6 Barragan Robert Santa Clara County Roads & Airports 408-366-3100

7 Borge Mark Senior Park Worker Santa Clara County Parks & Rec 408-629-7222 mark.borge@prk.sccgov.org

8 Campos John Santa Clara County Roads & Airports 408-366-3100

9 Contrera Joe Ray Santa Clara County Roads & Airports 408-366-3100

10 Corona Luke Santa Clara County Roads & Airports 408-366-3100

11 Flemmer Steve Santa Clara County Roads & Airports 408-366-3100 Steve.Flemmer@rda.sccgoc.org

12 Forestieri Mike Santa Clara County Roads & Airports 408-366-3100

13 Frederick Mark Park Development Manager Santa Clara County Parks and Rec 408-355-2210 mark.frederick@prk.sccgov.org

14 Garcia Jr. Narisco Santa Clara County Roads & Airports 408-366-3100

15 Gaska Dave Santa Clara County Roads & Airports 408-366-3100 David.Gaska@rda.sccgov.org

16 Godinez Oscar Lead Heavy Equipment Operator City of Palo Alto/Public Services 650-496-5935

17 Goulart Carlos Traffic Control Maintainer II City of Palo Alto 650-496-5909 carlos.goulart@cityofpaloalto.org

18 Henderson Chuck Lead Heavy Equipment Operator City of Palo Alto/Public Services 650-496-5935

19 Hernandez Dan Santa Clara County Roads & Airports 408-366-3100

20 Hill Daniel Senior Park Maintenance Worker Santa Clara County Parks 408-927-0815 dan.hill@prk.sccgov.org

21 Hillabrandt Mark Building Inspector Town of Los Gatos 408-761-4503 mhillabrandt@losgatosca.gov

22 Hospitalier Jon Manager of Maintenance Ops City of Palo Alto/Public Services 650-496-5935

23 Ivelich Tony Santa Clara County Roads & Airports 408-366-3100

24 Jones Kathleen Park Ranger Palo Alto Open Space 650-617-3156 kathleen.jones@cityofpaloalto.org

25 Lahe David Senior Construction Inspector Santa Clara County Parks & Rec 408-355-2274 david.lahe@prk.sccgov.org

26 Larson Jeff Santa Clara County Roads & Airports 408-366-3100

27 Luna Oton Senior Maintenance Santa Clara County Parks & Rec 408-867-6922 oton.kyba@prk.sccgov.org

28 Mendes Jake Santa Clara County Roads & Airports 408-366-3100

28 McClendon Steve Senior Park Maintenance Worker Santa Clara County Parks & Rec 408-972-0413 steve.mcclendon@prk.sccgov.org

29 Newton Randy Santa Clara County Roads & Airports 408-366-3100

30 Paris Lew Traffic Control Maintainer I City of Palo Alto 650-496-5909 lew.paris@cityofpaloalto.org

31 Rebollo Rick Heavy Equipment Operator City of Palo Alto/Public Services 650-496-5935

32 Sanchez Anthony Senior Park Maintenance Worker Santa Clara County Parks & Rec 408-356-2035 Anthony.sanchez@prk.sccgov.org

33 Scherp Robert Santa Clara County Roads & Airports 408-366-3100

34 Serrano Isaac Santa Clara County Roads & Airports 408-366-3100

35 Shallenberger Linc Senior Park Maintenance Worker Santa Clara County Parks & Rec 408-842-8781 lincoln.shallenberger@prk.sccgov.org

36 Sifuentes Lionel Santa Clara County Roads & Airports 408-366-3100

37 Spaulding Clara Clean Water Coordinator County of Santa Clara 408-299-5737 clara.spaulding@pln.sccgov.org

38 Valdez Joe Lead Cement Finisher City of Palo Alto/Public Services 650-496-5935

39 Vo Khoa Santa Clara County Roads & Airports 408-366-3100 Khoa.Vo@rda.sccgov.org

40 Vogel Ed Santa Clara County Roads & Airports 408-366-3100

41 Wilson Ernie Maintenance Worker I City of Morgan Hill 408-776-7333 anne.beale@morganhill.ca.gov

42 Wool Bruce Park Equipment Operator Santa Clara County Parks & Rec 408-225-6740 bruce.wool@prk.sccgov.org

43 Yamauchi Tawni Office Assistant West Valley Clean Water Program 408-354-4734 tyamauchi@wvcwp.org

44 Zamarron Rudy Maintenance Worker I City of Morgan Hill 408-776-7333 anne.beale@morganhill.ca.gov

45 Zlatunich Andrew City of Palo Alto
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         Evaluation Form 

         Summary  
 

 

Rural Roads Maintenance BMP Workshop 

Monday, October 3, 2011 

 

Attendance:   40 

Evaluations:  24 

 

 

1.  Welcome and Introduction – Given by Lori Pettegrew, SCVURPPP  

     Very Useful 13   Somewhat Useful 10   Not useful 0 

     Comments:  

 

 

2.  Effects of Roads on Watershed and Salmon – Given by Tyler Ledwith, Ledwith Watershed  

             Services  

     Very Useful 17   Somewhat Useful 7    Not useful 0 

 Comments:  

 He needs to highlight more solutions besides problems.  Website might be adequate but 

examples as part of presentation would be better. 

 

 

3.  Regulations and Permitting – Given by Lori Pettegrew, SCVURPPP  

     Very Useful 13   Somewhat Useful 10   Not useful 1 

     Comments:  

 We have a department for obtaining permits 

 Good insight on permits & permitting agencies 

 

 
4.  BMPs for Road Maintenance – Given by Tyler Ledwith, Ledwith Watershed Services  

     Very Useful 19   Somewhat Useful 5   Not useful 0 

     Comments:  

 Removing fill is not allowed by SF Bay Regional in a waterway.   

 BMP suggestions very useful 

 

 

5.  BMPs for Working Near Waterways – Given by Tyler Ledwith, Ledwith Watershed  

             Services  

     Very Useful 17   Somewhat Useful 7   Not useful 0  

 Comments:  

 Getting a bit redundant by this segment 

 Work is not allowed near or on waterways between October and April & requires 

permits.  Northwest examples don’t work well for Bay Area audience 

 Information was new for me 

 

  

 

 



6.  Stevens Creek Restoration Project – Given by Gail Seeds/Cheri Donnelly, City of 

 Cupertino  

     Very Useful 12   Somewhat Useful 8   Not useful 2 

     Comments: 

 Would have been good to have Gail “on stage” with presenters (needed to facilitate 

questions) 

 

 
7.  Fish History in Santa Clara County and Critical Creeks– Given by Jae Abel/Brett  

 Calhoun, Santa Clara Valley Water District  

     Very Useful 15   Somewhat Useful 6   Not useful 1  

     Comments: 

 Very interesting 

 

 
8.  Group Exercises – Given by Tyler Ledwith, Ledwith Watershed Services    

      Very Useful 15   Somewhat Useful 5   Not useful 1 

      Comments: 

 Good example situations 

It helps to work in groups 

 Best part of the day. Got us involved & got us thinking 

 Too many variables to determine what should be done were not shown on drawing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Did this workshop meet your expectations? (circle one)   Yes 20       No  0 

 

What parts of the workshop were most useful to you?  

 Protecting endangered species 

 Group activity 

 Biology/River info 

 BMPs  

 Fish history 

 BMPs road maintenance 

 All of it 

 Erosion control 

 BMPs for drainage 

 BMPs for Working near waterways 

 Effects of roads on watersheds 

 Learning materials available for use 

 Visual material 

 Handouts 

 Hands on demonstration 

 

What would have made this workshop more useful? 

 Video 

 Demonstration 

 More group projects 

 Field trip to see application 

 Samples of materials used to protect streams 

 

What topics would you recommend for a future workshop?  

 Keep it the same 

 Issues regarding collection and/or storage of rainwater & winter run-off. 

 Dams & reservoirs 

 

General Comments? 

 Santa Clara County Roads used these methods in the Mount Hamilton area 

 Great workshop/knowledgeable 

 Thank you for the class! 

 Tyler is a good speaker and knows his stuff 

 Good information 

 Very good class, nice facilities and food    Thank You 

 Good meeting site & good speaker, Tyler 

 



                

 

         

      Evaluation Form 

                  Summary  

 

 

 
Rural Roads Maintenance BMP Workshop 

Tuesday, October 4, 2011 

 

 

Attendance: 44  

Evaluations: 31   

 

 

1.  Welcome and Introduction – Given by Jill Bicknell, SCVURPPP  

     Very Useful 21   Somewhat Useful 9   Not useful 0 

     Comments:  

 Good job 

 Good to know why there are so many forms to fill out 

 Gave a thorough overview of schedule and what to expect during workshop 

 

2.  Effects of Roads on Watershed and Salmon – Given by Tyler Ledwith, Ledwith 

 Watershed Services 

     Very Useful 26   Somewhat Useful 4    Not useful 0 

 Comments:  

 avid fisherman and knowing the sharp decline in Pacific Salmon, this section was a real 

eye-opener 

 Speaker very knowledgeable and used good visual aids.  Good to have handout to follow 

visual presentation 

 Enjoyed explanation of fish lifecycle…helpful information to pass along to the 

community 

 

 

3.  Regulations and Permitting – Given by Jill Bicknell, SCVURPPP  

     Very Useful 16   Somewhat Useful 14   Not useful 1 

 Comments: 

 Good refresher on permitting agencies 

 Did not pertain to my duties, but good information 

 Always get something during these updates 

 

 

4.  BMPs for Road Maintenance – Given by Tyler Ledwith, Ledwith Watershed Services  

     Very Useful 28   Somewhat Useful 2   Not useful 0 

     Comments:  

 Great refresher on commonly used methods as well as some new techniques 

 Great information and suggestions 

 New to construction - this was very informative and helpful 

 

 



 

 

5.  BMPs for Working Near Waterways – Given by Tyler Ledwith, Ledwith Watershed  

             Services  

     Very Useful 27   Somewhat Useful 3   Not useful 0 

     Comments:  

 Definitely a better understanding of what needs to happen near waterways 

 Good information, but does not pertain to my job duties 

 Interesting in general 

 

 

6.  Stevens Creek Restoration Project – Given by Gail Seeds/Cheri Donnelly, City of 

 Cupertino  

     Very Useful 12   Somewhat Useful 15   Not useful 3 

     Comments: 

 Good to see a local project 

 Great job Gail! 

 Very brief, not too detailed, very nice project though 

 Interesting restoration project with great photos, but does not pertain to my job duties or 

responsibilities 

 Had seen this at C3 Workshop, but such a great project.  Super to see again 

 

 

7.  Fish History in Santa Clara County and Critical Creeks– Given by Jae Abel/Brett  

 Calhoun, Santa Clara Valley Water District  

     Very Useful 11   Somewhat Useful 11   Not useful 5 

     Comments: 

 Makes you think 

 Very brief, not too detailed, good overview of what has happened to our steelhead fishery 

 Very interesting information about fish history 

 Helpful to remind us how much damage we can create if we don’t think about long term 

effects 

 

 

8.  Group Exercises – Given by Tyler Ledwith, Ledwith Watershed Services    

      Very Useful 14   Somewhat Useful 6   Not useful 1 

      Comments: 

 Fun activities 

 Great to go through exercise and understand construction process 

 

 

 



Did this workshop meet your expectations? (circle one)   Yes 25      No 1 

 

What parts of the workshop were most useful to you?  

 BMPs for Working Near Waterways 

 BMPs for Road Maintenance 

 The general information given 

 Effects of roads on watersheds and salmon habitat 

 BMPs and how to properly install them 

 BMPs & photo examples 

 Everything 

 Restoration information 

 Case study examples of what does/doesn’t work for BMPs 

 Learned some new techniques 

 

What would have made this workshop more useful? 

 More breaks 

 Video showing some BMPs being used and how they function 

 Shorten the time of the workshop 

 Less breaks half-day training 

 Better drawings for the group work 

 Group work 

 

What topics would you recommend for a future workshop? 

 Less information about fish 

 Sewage problems on mountain roads (sewage pipes) - Hwy 140 Yosemite 

 How storm water pollution prevention programs are hurting the economy & how to find a happy 

medium 

 What to do during emergency cases (major floods) 

 Street sweeping/cleaning BMPs 

 Storm water inlet-catch basin maintenance BMPs 

 More on banks and vegetation 

 More group exercises 

 

General Comments? 

 As always, very good workshop, well organized and great presentation topics 

 Great overall class 

 Definitely worth my time 

 Will be used in future jobs 

 Thank you for a great breakfast and lunch 

 Good work everyone 

 Great workshop 
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C.3. Stormwater Mini‐Workshop 
“How to Implement the New LID 
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November 8, 2011 
 
 



   

 

Campbell • Cupertino • Los Altos • Los Altos Hills • Los Gatos • Milpitas • Monte Sereno • Mountain View • Palo Alto 
San Jose • Santa Clara • Saratoga • Sunnyvale • Santa Clara County • Santa Clara Valley Water District 

 
C.3. STORMWATER MINI-WORKSHOP 

“How to Implement the New LID Requirements” 
Tuesday, November 8, 2011 

1:00 pm – 4:00 pm 
Building F, Orchard Banquet Room 

1 West Campbell Avenue # C31, Campbell, CA 95008 

Presenter: Jill Bicknell, SCVURPPP 

WORKSHOP AGENDA 
____________________________________________________________________________________ 

1:00 Review of Upcoming Changes to MRP Provision C.3. Requirements  

• Regulated Projects 
• LID Treatment Requirements 
• Hydromodification Management Requirements 
• Special Projects 

1:40  Incorporating LID into Regulated Projects 

2:00 Evaluating the Feasibility of Infiltration and Rainwater Harvesting and Use 

2:30 Break  

2:40 Resources for Implementing the New C.3 Requirements 
• Updated Model C.3 Data Form 
• LID Feasibility Worksheets 
• Special Projects Worksheet 
• C.3 Handbook – New Sections 

3:20 Completing the Forms for Example Project(s) 

3:50 Questions & Answers 

 



C.3. Stormwater Mini-Workshop
"How to Implement the New LID Requirements"

November 8, 2011

Last Name First Name Municpality

1 Aguilar Mirabel City of San Jose
2 Ah Sing Sheldon
3 Anderson Eric City of Mountain View
4 Angeles Maria City of San Jose
5 Arango Edward City of Campbell
6 Aslin Akrista West Valley Clean Water Program
7 Baty John City of San Jose
8 Bhagat Payal City of Santa Clara
9 Blake Cathy Stanford University
10 Blake Cathy City of San Jose
11 Blancher Gordon City of Sunnyvale
12 Bocalan Michelle City of Los Altos
13 Borel Kristin City of Saratoga
14 Borrelli Juan City of San Jose
15 Bozorginia Maziar Town of Los Gatos
16 Brunnings Matt City of Palo Alto
17 Buikema Rich City of San Jose
18 Butler  Lee City of San Jose
19 Byrer Quynh City of Mountain View
20 Cabaltera Roy Santa Clara County  Roads & Airports



C.3. Stormwater Mini-Workshop
"How to Implement the New LID Requirements"

November 8, 2011

Last Name First Name Municpality

21 Caceres Bernardine Santa Clara County  Roads & Airports
22 Caliva Noren City of Sunnyvale
23 Carroll Kelly West Valley Clean Water Program
24 Chen Richard City of Sunnyvale
25 Chou Jason City of Mountain View
26 Chu Judy City of Sunnyvale
27 Chun Bennett City of Sunnyvale
28 Clark Jodi City of San Jose
29 Davis Suzanne Town of Los Gatos
30 Do Ryan City of San Jose
31 Do Sylvia City of San Jose
32 Donnelly Cheri City of Cupertino
33 Duazo Ed Santa Clara County 
34 Dyke Joe City of San Jose
35 Eduarte Joy City of San Jose
36 Enderby Mike City of San Jose
37 Erickson Steve City of Milpitas
38 Fairman Aida Town of Los Altos
39 Fallah Fred City of Mountain View
40 Fong Ryan Santa Clara County



C.3. Stormwater Mini-Workshop
"How to Implement the New LID Requirements"

November 8, 2011

Last Name First Name Municpality

41 Fossati Michael City of Saratoga
42 Frederick Mark Santa Clara County  Parks & Recreation
43 Fujimoto Christopher City of Palo Alto
44 Gonzales Eric City of Sunnyvale
45 Griffis Mike Santa Clara County  Roads & Airports
46 Gunn Renee City of Mountain View
47 Hada Rajeev City of Palo Alto
48 Hagan Lindsay City of Mountain View
49 Hamilton Jeannie City of San Jose
50 Harvancik Iveta City of Saratoga
51 Helms Bill City of Campbell
52 Hodge Mariya City of Sunnyvale
53 Ingebrigtsen Tracy Stanford University
54 Jeyaprakesh Mary City of Sunnyvale
55 Johnson Ron Santa Clara County  Facilities & Fleet
56 Jones Heloisa City of San Jose
57 Kaderi Babak City of Milpitas
58 Kagiyama Bob City of Mountain View
59 Kermoyan Paul City of Campbell
60 Kim Woojae City of Palo Alto



C.3. Stormwater Mini-Workshop
"How to Implement the New LID Requirements"

November 8, 2011

Last Name First Name Municpality

61 Lacey Shaun City of Los Altos
62 Lacey Shaun Town of Los Altos
63 Lennon Erin West Valley Clean Water Program
64 Leung Jeffery City of Milpitas
65 Li Christine Santa Clara County  Roads & Airports
66 Lind Larry Town of Los Altos
67 Liw Michael City of San Jose
68 Mascarinas Norman City of San Jose
69 McCormick C City of Saratoga
70 McCumby Kristy City of Sunnyvale
71 Mendrin Shaunn City of Sunnyvale
72 Moniz Lori City of San Jose
73 Nafziger Mike City of Palo Alto
74 Navaral Herbert Santa Clara County  Roads & Airports
75 Nickel Marilyn City of Milpitas
76 Nusbaum Jenny City of San Jose
77 Ottenberg Kathy West Valley Clean Water Program
78 Parsons Fletcher Town of Los Gatos
79 Pascoal Paul Santa Clara County  Roads & Airports
80 Petersen Craig Santa Clara County  Roads & Airports



C.3. Stormwater Mini-Workshop
"How to Implement the New LID Requirements"

November 8, 2011

Last Name First Name Municpality

81 Phalen Kathleen City of Milpitas
82 Price Lilianne City of Sunnyvale
83 Raschke Matt City of Palo Alto
84 Rhoades Michael City of San Jose
85 Rohlfs Kelly Stanford University
86 Salamanca Howard City of Milpitas
87 Salim Clarence Santa Clara County  Roads & Airports
88 Sandahl Carrie City of Mountain View
89 Scheidt Sarah City of Sunnyvale
90 Sciara Gloria City of Santa Clara
91 Spaulding  Clara Santa Clara County
92 Teresi  Joe City of Palo Alto
93 Tom  Vivian City of San Jose
94 Traynor-Smith Karla Stanford University
95 TuNguyen  Trang Town of Los Gatos
96 Uppal  Paramjit City of Milpitas
97 Xavier  Lesley City of San Jose
98 Yeong  Albert City of San Jose



         Evaluation Form 

         Summary  
 

 

C.3. STORMWATER MINI-WORKSHOP 

“How to Implement the New LID Requirements” 
 

Attendance:   96 

Evaluations:  68 

 
 

Orchard Banquet Room, Campbell Community Center, Campbell, CA                             Tuesday, November 8, 2011 

Presented by Jill Bicknell, SCVURPPP 

 

1. Review of Upcoming Changes to MRP Provision C.3. Requirements 

Very Useful     60 Somewhat Useful     7                            Not useful     0 

Comments: 

 Good summary and background regarding the requirements 

 Great to keep up to date  on any changes; please continue with this review at all 

workshops 

 Concise summary of ex and new requirements 

 Too much forms 

 Good level of detail 

 Prime reason for workshop 

 

 

2. Incorporating LID into Regulated Projects  

Very Useful     56 Somewhat Useful     11                          Not useful     0 

Comments: 

 Interesting topic; great presentation 

 Materials are confusing (not a fault of SCVURPPP) 

 This would usually be done by a consultant 

 

 

3. Evaluating the Feasibility of Infiltration and Rainwater Harvesting and Use   

Very Useful     42 Somewhat Useful     23                          Not useful     2 

Comments: 

 Good description of feasibility requirements and affirmation that there will be limited 

use of harvest and infiltration 

 Not sure how this simplifies the process, it is definitely adding more paperwork 

 Won’t use this very often in our city 

 The new forms are great!  The assumptions are made and ‘approved’ and we need to 

walk through the steps.  Thanks! 

 



 Briefly review infiltration and rainwater harvesting since primarily not applicable in 

Santa Clara County 

 Too much detail on subject that only minimally affects our projects 

 

 

4. Resources for Implementing the New C.3. Requirements 

Very Useful     50 Somewhat Useful     16                          Not useful     1 

Comments: 

 Overall, I would prefer less subdivision/building development examples and more 

roadway/transportation examples 

 A lot of forms which some are complicated.  A little overwhelming.  We will see how 

planners and applicants handle this. 

 Forms seem helpful for pulling together C.3. requirements 

 Good webpage links 

 

 

5. Completing the Forms for Example Project(s) 

Very Useful     38 Somewhat Useful     24                          Not useful     1 

Comments: 

 Forms are a bit confusing but should become more clear with use 

 It was a little hard to follow without the form on the screen; would have been  nice to 

watch Mrs. Bicknell fill them out 

 Ran out of time 

 Example 1 contradicts some of the items (self-treating) discussed in the training 

 More time would have been nice to complete forms 

 Allow more time for people to practice completing as a pair/group then review as an 

entire class 

 Perhaps needed more time and exercises for this 

 Examples were rushed through.  Perhaps have pre-filled-out forms attached to each 

case study 

 Felt rushed 

 Wish we had more time to fill out on our own 

 Most useful of all to help clarify concepts and requirements 

 

 

 

 

 

 

 



GENERAL COMMENTS 

 

Did this workshop meet your expectations? (circle one) Yes            59 

 Neutral       3  

 No               0 

 

What parts of the workshop were most useful to you? 

 Going over the Provision C.3. Data Form with sample project 

 New C.3. requirements 

 Review of upcoming changes 

 All of  it 

 Not very familiar with these regulations, so all (landscape/architecture background) 

 Going over the forms 

 Case studies 

 Overview, then review of program efforts 

 Handouts 

 Sample projects, clarification of Biotreatment vs. bioinfiltration vs. bioretention 

 Clarification of self treating/self retaining areas 

 Review of C.3. requirements and new 12/1/11 regulations 

 LID requirements 

 New requirements - public and private 

 Specificscross-sections  and self-retaining vs. self-treating 

 Going through the special projects worksheet at end of presentation, determining credits 

 Overview of changes 

 Limitations of rainwater harvesting/infiltration with actual numbers.  We all know it is 

very difficult to do in this area, but you have proved it! 

 Appreciated knowing how we should be “reading” the requirements 

 Example of 50% rule as applied to parking lots 

 The regulation summary and the credits portion 

 Good snacks and handouts 

 Upcoming changes to MRP 

 Overall summary 

 Implementation tools 

 The overview helped me better understand the ever-changing rules of C.3. 

 

 

What would have made this workshop more useful? 

 More examples of LID solutions for various project types 

 Make it a webinar 

 Need follow up training when forms are completed 

 More case studies and photos of real projects 

 C.3. book availability 



 “bigger picture” sheet/flowchart as part of handouts 

 Going through the forms with example projects more in detail 

 Need more time for presentations and example projects 

 An additional hour and hands-on/small group exercises 

 More time spent on worksheets and having us actually work through a case study 

 Going over example project with PowerPoint slides 

 More hands on activities 

 Less discussion of resources for implementing C.3. requirements 

 More time spent on the worksheets 

 Maybe showing the information on the website since at times it seems difficult to find 

things there 

 Ask some local consulting engineers to conduct a roundtable discussion on the changes 

 A little less background and more case studies of analyzing projects 

 More time or less slides 

 

 

What topics would you recommend for a future workshop? 

 C.3. Updates 

 Outreach to development community 

 More case studies 

 Building/Municipal code issues for rainwater harvest/use 

 2012 requirements 

 Provide a list of example sites so people can do self-guided tours of recent projects with 

LID features 

 Site design alternatives and source control workshop 

 More case studies and less slides 

 

 

General Comments?  

 Glad it was so thorough, explaining and not glossing over basic details, since this is not 

familiar territory for me 

 Great location and easy to see speaker and screen 

 Great job! 

 Thanks for Starbucks coffee--great! 

 Need to educate applicants 

 Good pacing, except last session 

 Very informative PowerPoint slides  

 Helpful links 

 Case studies were helpful.  I’d recommend breaking into groups to work on this or have 

slides highlighting where you’re gleaning the information from and where it goes on the 

data form 

 Jill is a great speaker, but having one person give three presentations in a row seems 

mean, to Jill, not the audience.  Maybe have another person give a presentation to give 

her a break would be nice   



 Impressive preparation for this broad scope of information 

 Thanks very much!! 

 Great job Jill and company 

 Thank you for coffee and refreshments 

 Start workshop at 1:30 p.m. to allow people to take lunch break and commute to the 

workshop location 

 Great oatmeal cookies! 

 THANKS! 

 Excellent - 4 hours was the perfect amount of time for this mini-workshop.  Just enough 

time to go over changes and impacts 

 This was very helpful and I hope the workshops continue as updates to C.3. continue 

 Good workshop 

 Thank you Jill.  You’re a wonderful speaker.  Thank you for presenting this topic in a 

way that held my interest 

 Informative and helpful.  For a first time person, some of the terms and definitions are a 

little confusing…they sound so similar.  Forms seem complicated. 

 Have two speakers to give Jill a break 

 Overall Jill is always very prepared and knowledgeable 



FY 11‐12 Annual Report  September 15, 2012 
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Workshop for Consultants: 
“Implementing New C.3. Low Impact 
Development Requirements for New 

Development and Redevelopment Projects” 
 
 

January 27, 2012 
 
 



 

 

 

 

 

 

 
 

Workshop for Consultants 

“Implementing New C.3. Low Impact Development Requirements  

for New Development and Redevelopment Projects” 

Friday, January 27, 2012 
8:30 am – 11:30 am 

Rooms W-118 & W-119 
San Jose City Hall 

200 East Santa Clara Street, San Jose, CA 95113 

 
Beginning December 1, 2011, nearly all development projects that are required to treat stormwater 
will need to use Low Impact Development (LID) methods. LID includes site design measures, source 
control measures, and treating runoff with infiltration, rainwater harvesting and reuse, and/or 
biotreatment measures. 

 
Attend this FREE half-day workshop to learn about the new requirements. The workshop will also 
include guidance on: 

o Selection and design considerations for LID treatment measures, 

o Tools available for evaluating the feasibility of LID treatment measures; and  

o Requirements for stormwater management plan submittals. 
 

 

There will be no charge for the workshop.  Light breakfast will be served.   
Please pass this flyer to appropriate staff within your organization. 

 Space is limited. Sign up soon! 
 

REGISTRATION FORM:    

Name: ______________________________________________________________________ 

Title: ________________________________________________________________________ 

Agency/Company:  ____________________________________________________________ 

Phone: ________________________Email: ________________________________________ 

 

Please complete and email to Lorib@eoainc.com or fax to the Santa Clara Valley Urban 

Runoff Program office (fax no. 408- 720-8812) no later than Wednesday, January 25, 2012.     

Questions?  Call Lori at 408-720-8811, X2 

 

Santa Clara Valley 
Urban Runoff 

Pollution Prevention Program 



   

 

Campbell  Cupertino  Los Altos  Los Altos Hills  Los Gatos  Milpitas  Monte Sereno  Mountain View  Palo Alto 

San Jose  Santa Clara  Saratoga  Sunnyvale  Santa Clara County  Santa Clara Valley Water District 
 

C.3. STORMWATER WORKSHOP 

“How to Implement the New LID Requirements” 

Friday, January 27, 2012 

8:30 am – 11:30 am 

Rooms W-118 & W-119 

San Jose City Hall 

200 East Santa Clara Street, San Jose, CA 95113 

Presenter: Jill Bicknell, P.E. (SCVURPPP) 

WORKSHOP AGENDA 

____________________________________________________________________________________ 

8:30 Review of Upcoming Changes to MRP Provision C.3. Requirements  

 Regulated Projects 

 LID Treatment Requirements 

 Special Projects  

 Hydromodification Management Requirements 

 

9:10  Incorporating LID into Regulated Projects 

9:30 Evaluating the Feasibility of Infiltration and Rainwater Harvesting and Use 

10:00 Break  

10:10 Resources for Implementing the New C.3 Requirements 

 Updated Model C.3 Data Form 

 LID Feasibility Worksheets 

 Special Projects Worksheet 

 C.3 Handbook – New Sections 

10:40 Completing the Forms for Example Project(s) 

11:20 Questions & Answers 

 



C.3. LID Workshop for Consultants
Friday, January 27, 2012

Last Name First Name Name of Firm

1 Adrian Shane Carlson, Barbee & Gibson, Inc.

2 Allen Derek ROEM Development Corporation

3 Biland Eric Kimley-Horn and Associates

4 Borrelli Juan City of San Jose

5 Campbell Mike HMH

6 Cardenas Monica Bay Land Consulting

7 Carroll Bryce E. Carroll Engineering, Inc.

8 Cayot Annette Balance Hydrologics, Inc.

9 Ceblian Christin Cix Castle & Nicholson

10 Chan Tai Bowman & Williams

11 Chilton Eric Wood Rodgers

12 Chundur Dipa City of San Jose

13 Cleary Sean ENGEO

14 Crosotti Rick Regis Home

15 Erickson Sarah RI Engineering, Inc.

16 Fukuda Napp City of San Jose

17 Gaylord John Civil Engineering Associates

18 Giles Crisand BIA Bay Area

19 Hansen Ryan Carlson, Barbee & Gibson, Inc.

20 Hellmann Peter Building Land Group

21 Henry Robert V. Carroll Engineering, Inc.

22 Henry Natalie Cascadia Consulting

23 Hoffman Scott Bay Land Consulting

24 Honda-Shelling Aki City of Cupertino

25 Jimenez Zeferino HMH

26 Johns Scott ENGEO

27 Jung Colin City of Cupertino

28 Kaur Ripen WRECO

29 Knudsen Mark Kier & Wright Civil Engineers & Surveyors, Inc.

30 Kuzia John Mackay & Somps

31 Le Alan HMH

32 Lesar Mike Kier & Wright Civil Engineers & Surveyors, Inc.

33 Lichliter Steve Wood Rodgers

34 Liu Irene WRECO

35 Mai Marie Callander Associates

36 Marshall Elaine City of San Jose

37 Matthies Dan Wood Rodgers

38 Mosley Chad City of Cupertino

39 Naess Jeff Bowman & Williams

40 Noori John Kier & Wright Civil Engineers & Surveyors, Inc.

41 Peavy Lana Sandis Civil Engineers & Land Surveys

42 Ragan Chris MacKay & Somps

43 Raymond Danny R. V.E.R. Consultants

44 Reigel Clay Cascadia Consulting



C.3. LID Workshop for Consultants
Friday, January 27, 2012

Last Name First Name Name of Firm

45 Rivero Vince V.E.R. Consultants

46 Rohlfs Sam BKF Engineers

47 Rosenblatt Lee Carlson, Barbee & Gibson, Inc.

48 Ross Rebekah City of San Jose

49 Rubin David Callander Associates

50 Sheehy Mike Ruth and Going, Inc.

51 Slichter Mark Callander Associates

52 Stanley Ashley A. Sandis Civil Engineers & Land Surveys

53 Stromberg Megan WRA

54 Teves Cathy JMA Weiss, Inc.

55 Tovar Melody City of Sunnyvale

56 Tran Tung ROEM Development Corporation

57 Turner Andrew Civil Engineering Associates

58 Weis Deric Ruth and Going, Inc.

59 Zewdie Admas Mark Thomas & Company, Inc.



         Evaluation Form 

         Summary  
 

 

C.3. STORMWATER MINI-WORKSHOP 

“How to Implement the New LID Requirements” 
 

Attendance:   59 

Evaluations:  43 

 
 

Rooms W-118 & W-119 San Jose City Hall                                                                            Friday, January 27, 2012 

Presented by Jill Bicknell, SCVURPPP 

 

1. Review of Upcoming Changes to MRP Provision C.3. Requirements 

Very Useful     38 Somewhat Useful     5                            Not useful     0 

Comments: 

 Wish we had more time for detailed questions. 

 Great slides. 

 Overview helpful. 

 More background on permit regulations and terms would be helpful. 

 It helps to know intent of the regulations. 

 

 

2. Incorporating LID into Regulated Projects  

Very Useful     32 Somewhat Useful       11                        Not useful     0 

Comments: 

 PowerPoint presentation was very helpful in indicating each scenario. 

 Great slides of what is not LID. 

 More detailed examples. 

 Incorporate more photos and examples as they become available, including projects 

during construction and after completion. 

 Case studies helped. 

 

 

3. Evaluating the Feasibility of Infiltration and Rainwater Harvesting and Use   

Very Useful     33 Somewhat Useful       10                        Not useful     0 

Comments: 

 Great to go through the worksheets together. 

 The walk through of each worksheet and the case studies helped me better understand 

what to do for each project. 

 New worksheets much easier to follow. 

 Harvesting seems unlikely in most cases.  Maybe spend less time on this. 

 



 Minimal applicability in Bay Area. 

 More explanation of geosyntec study. 

 

 

4. Resources for Implementing the New C.3. Requirements 

Very Useful     32 Somewhat Useful        11                       Not useful     0 

Comments: 

 The resources for questions & clarifications are limited. 

 Look forward to a sizing workshop. 

 Go to websites during presentation to show online resources. 

 

 

5. Completing the Forms for Example Project(s) 

Very Useful     22 Somewhat Useful         20                      Not useful     1 

Comments: 

 Completing the form with the group and the following Q & A clarified uncertainties. 

 It would be good to have pictures and details of real world items/features that have 

been built. 

 Very helpful to go over the examples, particularly for planning/planners to understand 

even though planners will not fill out this form. 

 Forms are set up poorly (not your fault) but each question is a reversed-negative, i.e. 

“is your L/S less than 2.5…” so answers require a “yes” box & vice versa. Also, the 

table is confusing & has breakdowns that are tedious and never relevant. Also all 

forms lack a common look, structure, etc. 

 Forms above my design background but helpful. 

 Skip the case studies. 

 Very helpful - maybe walk through 1
st
 example number by number to show where 

they are coming from, i.e. do one together. 

 The examples were very useful and helped with digesting all the information. 

 The forms are much more useful with the step by step detail than many other 

agencies. 

 

 

 

 

 

 

 

 



 

GENERAL COMMENTS 

 

Did this workshop meet your expectations? (circle one) Yes            39 

 No               1 

 

What parts of the workshop were most useful to you? 

 The combination of handouts & presentation of handouts. 

 General overview. 

 Special project clarification. 

 Case studies. 

 Self treating area. 

 Review of forms. 

 Examples of Biotreatment methods. 

 All parts. 

 Breakdown of credits for treatment areas based on special project category. 

 Provision of worksheets & walking through use. 

 Thresholds for various regulations. 

 Providing & review of forms. 

 Good examples provided in the PowerPoint presentations. 

 Law/permit descriptions. 

 Treatment clarifications. 

 Linkage to website for additional copies/information. 

 The entire workshop was good and very useful. 

 Requirements. 

 New permit regulations. 

 New treatment measures. 

 Handouts, new requirements. 

 Going over project examples. 

 Always good to get the information in different ways rather than trying to figure it out on 

my own. 

 Explanation of “special projects” and new categories. 

 Introduction and changes to new regulation. 

 Presentation lecture. 

 

What would have made this workshop more useful? 

 More Q & A. 

 To have more projects & details to review. I don’t believe the case studies actually work.  

I would have liked to see what actually had to happen to make the “self treating” area 

work. 

 More design instructions. 

 A little more time. 



 Sample project calculations in handouts. 

 Having the C.3. handbook available. 

 Better project examples that relate to larger sites, phased developments, tenant 

improvements, etc. Example projects were small & too straightforward. A corporate 

campus, high-rise, school site, etc. would be nice. 

 More example projects. 

 Maybe a little shorter. 

 Actual LID project sizing examples. 

 More time on worksheets/case studies. 

 Just a few more minutes to struggle through the examples. 

 Q & A session where audience is asked a question and then choose A/B/C/D and discuss. 

 

What topics would you recommend for a future workshop? 

 Calculations. 

 LID sizing criteria. 

 Now that we know what to do; details of how it is done. i.e., how do I deal with 3’ of 

flooding in my backyard to capture roof + landscape? 

 Reviewing handbook when made available. 

 C.3. measure sizing. 

 Examples of successful LID designs. 

 Taking e-mails with specific questions before the day of seminar & answering these at 

seminar. 

 Sizing and design would be helpful. Bring cities/design community together to discuss 

real projects & interpretations. 

 Worksheet completion. 

 More site examples. 

 Sizing of measures. 

 Volume & Flow sizing examples. 

 Sizing tools and examples of HMD with treatment design. 

 Results, audits, etc. of construction project under new provisions. 

 Basics/101. 

 Future trends? 

 CGP vs. MRP. 

 

General Comments?  

 Thanks for the continental breakfast. 

 Thanks. 

 In general, very good presentation.  Thank You. 

 Jill was great as always! 

 SCVURPPP should request submissions of current projects in the pipeline that have 

unique of challenging C.3. issues. Then post these samples online with narratives of 

calculations, site challenges & specifically how the “grey” areas related to C.3. were 

answered. 

 Great presentation.  Very helpful! 



 Good overall. 

 Worksheets could be simpler to follow. They are too confusing at the moment. 

 Great job! 

 Great workshop. Did a good job at providing a lot of information in a short amount of 

time. 

 More than once a year!   

 Information package was very useful.   

 Tables would be helpful instead of just chairs. 
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Annual C.3. Stormwater Workshop: “Complying with Low Impact Development Requirements for New 
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Annual C.3. Stormwater Workshop: 
“Complying with Low Impact Development 
Requirements for New Development and 
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Urban Runoff
Santa Clara Valley 

Pollution Prevention Program

Presents

ANNUAL C.3. STORMWATER WORKSHOP: 
 “Complying with Low Impact Development Requirements for  

New Development and Redevelopment Projects” 
Campbell Community Center 

Orchard Room 
1 W. Campbell Ave., #C-32 
Campbell, CA 95008-1037 

Tuesday, June 5, 2012 
8:00/9:00 am** – 3:30 pm 

**8:00 a.m. start time for “Basic Training” (for staff with little prior stormwater experience). 
9:00 a.m. start time for main workshop! 

Who should attend this workshop: Stormwater program coordinators; planning and public works 
staff who select, review and approve development projects and design and construct public projects. 
Members of the development community are also welcome to attend, if space is available.

Workshop agenda: This full-day workshop will include regulatory updates on the Municipal Regional 
Permit, results of the 2012 Site Design Awards, and a panel presentation on implementing 
stormwater requirements at local new development and redevelopment projects. There will be two 
concurrent tracks in the afternoon session (select one):

o Track 1: LID Treatment Measure Selection, Feasibility Analysis and Design Considerations 
o Track 2: Treatment Measure Sizing Procedures 

The Workshop will also include vendor exhibits. 
Also included: AICP Certification Maintenance Credits (Pending) 

There will be no charge for the workshop.  Continental breakfast & box lunch will be served.
Please pass this flyer to appropriate staff within your organization.

REGISTRATION FORM What do you plan to attend? 
(Choose all that apply) 

� Pre-workshop Basic Training 

� Track 1 – LID

�    Track 2 – Treatment Sizing 

Name: _____________________________________________ 

Title:   _____________________________________________ 

Agency/Company:  __________________________________ 

Phone: ________________Email: ______________________ 

Please complete and email to LoriB@eoainc.com or fax to the Santa Clara Valley Urban Runoff Program 
office (fax no. 408- 720-8812) no later than Tuesday, May 29, 2012.

 Questions?  Call Lori at 408-720-8811



 
 
 

 

ANNUAL C.3. STORMWATER WORKSHOP: 
“Complying with Low Impact Development Requirements  

for New Development and Redevelopment Projects” 
Tuesday, June 5, 2012 

Campbell Community Center, Orchard Banquet Hall 
1 West Campbell Avenue, # C31, Campbell, CA 

 
WORKSHOP AGENDA 

 

8:00 AM Early Registration for Basic Training (and Refreshments) 

8:15 AM Pre-Workshop Basic Training –  
Stormwater Controls for Development Projects  

Jill Bicknell
SCVURPPP

9:00 AM Registration (for registrants not attending Basic Training)  

9:15 AM Main Workshop -- Welcome and Introduction 
 What’s New with Stormwater Permit Requirements? 
 Site Design for Protecting Water Quality –  

2012 Award Winning Projects 

Jill Bicknell
SCVURPPP

9:50 AM New Tools and Resources for Implementing C.3 
 C.3 Stormwater Handbook Overview 
 Complying with C.3.i – Guidance for Small Projects and 

Single Family Homes 

Laura Prickett
SCVURPPP

10:30 AM Break 

Panel Presentation – Implementation of Low Impact 
Development (LID) Requirements in Local Projects 

o Facebook Campus, Menlo Park Matthias Wehrle
CMG

o Creekside Park, Los Gatos  Mark Slichter
Callander Associates

o Environmental Innovation Center, San Jose Mirabel Aguilar
City of San Jose

o “Herding CATS (Constraints, Agencies & Technical 
Orders) – the Westbury Experience” 

Mike Campbell
HMH Engineers

10:40 AM 

o Rosita Park and Avenue Project, Los Altos Larry Lind
City of Los Altos

 1 



 
 
 
 
 

WORKSHOP AGENDA, CONTINUED 
 
 

2 

12:00 PM Lunch and Vendor Exhibits 

Track 1 How to Implement the New LID Requirements Laura Prickett
SCVURPPP

1:00 PM Incorporating LID into Regulated Projects 

1:30 PM Evaluating the Feasibility of Infiltration and Rainwater 
Harvesting and Use 

2:15 PM Break, Vendor Exhibits, and Refreshments 

2:30 PM Resources for Implementing the New C.3 Requirements 
 Updated Model C.3 Data Form 
 LID Feasibility Worksheets 
 Special Projects Worksheet 

3:00 PM Completing the Forms for Example Project(s) 

3:30 PM Adjourn 

  

Track 2 Sizing Calculations and Design Considerations for 
LID Treatment Measures 

Jill Bicknell
SCVURPPP

1:00 PM Determining the Water Quality Design Flow & Volume 

1:30 PM Sizing Bioretention and Flow-Through Planters 

2:15 PM Break, Vendor Exhibits, and Refreshments  

2:30 PM Sizing Pervious Paving and Infiltration Trenches 

3:00 PM Sizing Rainwater Harvesting Cisterns  

3:15 PM Sizing Non-LID Components 

3:30 PM Adjourn 
 

  



C.3. Stormwater Workshop
"Complying with Low Impact Development Requirements for New Development and Redevelopment Projects"

Tuesday, June 5, 2012

Last Name First Name Municpality Phone Number E-Mail
Basic 

Training
Track 1 - 

LID
Track 2 - 

Sizing

1 Aguilar Mirabel City of San Jose 408-535-6822 mirabel.aguilar@sanjoseca.gov X

2 Anderson Eric City of Mountain View 650-903-6225 eric.anderson@mountainview.gov X
3 Angeles Maria City of San Jose 408-535-6817 maria.angeles@sanjoseca.gov X
4 Arango Ed City of Campbell 408-866-2166 eda@cityofcampbell.com X
5 Atre Vishakha EOA, Inc. 408-720-8811 x.3 vatre@eoainc.com X
6 Avila Suzanne Town of Los Gatos 408-354-6875 savila@losgatosca.gov X
7 Balingit Jose City of San Jose 408-535-8349 jose.balingit@sanjoseca.gov X X
8 Banwait Manjit City of San Jose 408-535-6899 manjit.banwait@sanjoseca.gov X X
9 Barry David County of Santa Clara 408-993-4645 david.barry@faf.sccgov.org X X
10 Baty John City of San Jose 408-535-7894 john.baty@sanjoseca.gov X
11 Bicknell Jill EOA, Inc. 408-720-8811 x.1 jcbicknell@eoainc.com X
12 Borrelli Juan City of San Jose 408-793-4384 juan.borrelli@sanjoseca.gov X
13 Boyd David County of Santa Clara 408-494-1308 David.Boyd@rda.sccgov.org X

14 Bozorginia Maziar Town of Los Gatos 408-395-3460 mbozorginia@losgatosca.gov X
15 Buikema Rich City of San Jose 408-535-7835 rich.buikema@sanjoseca.gov X

16 Butler Lee City of San Jose 408-535-7851 lee.butler@sanjoseca.gov X
17 Cabaltera Roy County of Santa Clara 408-494-1308 Roy.Cabaltera@rda.sccgov.org X
18 Caceres Bernadine County of Santa Clara 408-494-1308 Bernadine.Caceres@rda.sccgov.org X
19 Caliva Noren City of Sunnyvale 408-730-7637 ncaliva@ci.sunnyvale.ca.us X

20 Campbell Mike HMH Engineers 408-487-2200 mcampbell@hmhca.com X
21 Carlet Shari City of Palo Alto 650-329-2456 shari.carlet@cityofpaloalto.org X X

22 Carroll Kelly WVCWP 408-354-4734 kcarroll@wvcwp.org

23 Cervantes Mayra County of Santa Clara

24 Chau John Los Altos Hills 650-941-7222 x238 jchau@losaltoshills.ca.gov X
25 Chung Nora County of Santa Clara 408-494-1308 Nora.Chung@rda.sccgov.org X

26 Crabtree Andrew City of San Jose 408-535-7893 andrew.crabtree@sanjoseca.gov X
27 Darbhamulla Siva County of Santa Clara 408-993-4646 siva.darbhamulla@faf.sccgov.org X X

28 Davidson John City of San Jose 408-535-7895 john.davidson@sanjoseca.gov X
29 Davis Martina City of San Jose 408-535-7888 martina.davis@sanjoseca.gov X
30 de Guzman Primo City of San Jose 408-535-8466 primo.deguzman@sanjoseca.gov X X
31 de Leon Marlon City of San Jose 408-793-4116 marlon.deleon@sanjoseca.gov X X

32 Do Syliva City of San Jose 408-535-7907 sylvia.do@sanjoseca.gov X
33 Donnely Cheri City of Cupertino 408-777-3242 cherid@cupertino.org X
34 Dyke Joseph City of San Jose 408-535-6821 joseph.dyke@sanjoseca.gov X
35 Enderby Mike City of San Jose 408-535-7841 mike.enderby@sanjoseca.gov X



C.3. Stormwater Workshop
"Complying with Low Impact Development Requirements for New Development and Redevelopment Projects"

Tuesday, June 5, 2012

Last Name First Name Municpality Phone Number E-Mail
Basic 

Training
Track 1 - 

LID
Track 2 - 

Sizing

36 Fairman Aida City of Los Altos 650-947-2603 afairman@losaltosca.gov X X
37 Fernandez Debby City of Santa Clara 408-615-2450 dfernandez@santaclaraca.gov X X
38 Frederick Mark County of Santa Clara 408-355-2210 mark.frederick@prk.sccgov.org X
39 Freitas Chris County of Santa Clara 408-299-5732 chris.freitas@pln.sccgov.org X

40 Fujimoto Chris City of Palo Alto 650-329-2430 christopher.fujimoto@cityofpaloalto.org X
41 Gayiola Keith City of San Jose
42 Griffis Mike County of Santa Clara 408-494-1308 mike.griffis@rda.sccgov.org X
43 Guevarra Francis City of San Jose 408-793-4125 francis.guevarra@sanjoseca.gov X
44 Guglielmina Brenda DeepRoot Green Infrastructure 404-358-6306 Brenda@deeproot.com

45 Guillard Chris CMG

46 Hada Rajeev City of Palo Alto 650-329-2469 rajeev.hada@cityofpaloalto.org X
47 Harasz Marybeth City of San Jose 408-535-8377 marybeth.harasz@sanjoseca.gov X
48 Hart Jared City of San Jose 408-743-4383 jared.hart@sanjoseca.gov X
49 Harvancik Iveta City of Saratoga 408-868-1274 iharvancik@saratoga.ca.us X X
50 Hodge Mariya City of Sunnyvale 408-730-7569 mhodge@ci.sunnyvale.ca.us X
51 Houghton Joy City of Mountain View 650-903-6236 joy.houghton@mountainview.gov X X
52 Jackson Lawrence City of Palo Alto 650-329-2564 larry.jackson@cityofpaloalto.org X
53 Kaderi Babak City of Milpitas 408-586-3329 bkaderi@ci.milpitas.ca.gov X
54 Keller Veronica City of Santa Clara 408-615-2450 vkeller@santaclaraca.gov X X
55 Kim Woojae City of Palo Alto 650-329-2446 woojae.kim@cityofpaloalto.org X
56 Kuchenig Ryan City of Sunnyvale 408-730-7431 rkuchenig@ci.sunnyvale.ca.us X
57 Lecilce Don TIC

58 Leung Jeff City of Milpitas 408-586-3326 jleung@ci.milpitas.ca.gov X
59 Li Christine County of Santa Clara 408-494-1308 Christine.Li@rda.sccgov.org X
60 Lind Larry City of Los Altos 650-947-2624 llind@losaltosca.gov X X
61 Loatfi Morgan City of San Jose 408-535-8394 morgan.loatfi@sanjoseca.gov X
62 Madhavi Faranak County of Santa Clara 408-494-1308 Faranak.Madhavi@rda.sccgov.org X
63 Marritz Leda DeepRoot Green Infrastructure

64 Mascarinas Norman City of San Jose 408-535-6812 norman.mascarinas@sanjoseca.gov X
65 Mastrodicasa Chris City of San Jose 408-535-8416 chris.mastrodicasa@sanjoseca.gov X X
66 McCormick Cynthia City of Saratoga 408-868-1230 cmccormick@saratoga.ca.us X X
67 Mekala Sindhi City of Monte Sereno 408-354-7635 sindhi@montesereno.org X

68 Mendrin Shaunn City of Sunnyvale 408-730-7429 smendrin@ci.sunnyvale.ca.us X
69 Moniz Lori City of San Jose 408-535-7841 lori.moniz@sanjoseca.gov X

70 Mu Huimin City of San Jose 408-535-6888 huimin.mu@sanjoseca.gov X X



C.3. Stormwater Workshop
"Complying with Low Impact Development Requirements for New Development and Redevelopment Projects"

Tuesday, June 5, 2012

Last Name First Name Municpality Phone Number E-Mail
Basic 

Training
Track 1 - 

LID
Track 2 - 

Sizing

71 Nagaraj Meera City of San Jose 408-535-7867 meera.nagaraj@sanjoseca.gov X
72 Naraval Herbert County of Santa Clara 408-494-1308 herbert.naraval@rda.sccgov.org X
73 Nguyen Hung City of Palo Alto 650-329-2548 hung.nguyen@cityofpaloalto.org X
74 Nitescu Raluca County of Santa Clara 408-494-1308 Raluca.Nitescu@rda.sccgov.org X
75 O'Brien Matthew City of San Jose 408-535-8386 matthew.o'brien@sanjoseca.gov X X

76 Ottenberg Kathy WVCWP 530-333-7976 kottenberg@wvcwp.org X
77 Pacheco Hayde City of San Jose 408-793-4166 hayde.pacheco@sanjoseca.gov X X
78 Palajac Jan City of San Jose 408-535-8408 jan.palajac@sanjoseca.gov X
79 Palomar Stacey City of San Jose 408-535-8409 stacey.kwok-palomar@sanjoseca.gov X X

80 Pascoal Paul County of Santa Clara 408-494-1308 Paul.Pascoal@rda.sccgov.org X
81 Petersen Craig County of Santa Clara 408-494-1308 Craig.Petersen@rda.sccgov.org X
82 Phan Daniel City of San Jose 408-535-8412 daniel.phan@sanjoseca.gov X
83 Prickett Laura EOA, Inc. 510-832-2852 x.123 lprickett@eoainc.com X
84 Qwan Greg City of Santa Clara 408-615-2450 gqwan@santaclaraca.gov X  
85 Rhoades Michael City of San Jose 408-793-4382 michael.rhoades@sanjoseca.gov X
86 Roncal Barni County of Santa Clara 408-494-1308 Barni.Roncal@rda.sccgov.org X
87 Ross Rebekah City of San Jose 408-535-8448 rebekah.ross@sanjoseca.gov X

88 Rubin Dave Callander Associates

89 Saha Suparna City of San Jose (VEGAN MEAL) 408-535-7834 suparna.saha@sanjoseca.gov X
90 Sandahl Carrie City of Mountain View 650-903-6224 carrie.sandahl@mountainview.gov X
91 Sciara Gloria City of Santa Clara 408-615-2453 gsciara@santaclaraca.gov X X
92 Silva Mark City of San Jose 408-406-0211 msilva@sjc.org X X
93 Slichter Mark Calander Associates

94 Smith Al City of San Jose 408-535-8427 al.smith@sanjoseca.gov X X
95 Souza Steve Town of Los Gatos 408-395-3430 ssouza@losgatosca.gov X
96 Spaulding Clara County of Santa Clara 408-299-5737 clara.spaulding@pln.sccgov.org X
97 Sylvester Jill Nolte Vertical Five 408-392-7200 jill.sylvester@NV5.com

98 Tanciangco Jess City of San Jose 408-793-4145 jess.tanciangco@sanjoseca.gov X
99 Teresi Joe City of Palo Alto 650-329-2129 joe.teresi@cityofpaloalto.org X
100 Testa Peter City of San Jose 408-535-8435 peter.testa@sanjoseca.gov X X
101 Thach Xuong (Scott) City of Santa Clara 408-615-3064 sthach@santaclaraca.gov X X
102 Theis Shelly County of Santa Clara 408-299-5736 shelly.theis@pln.sccgov.org X
103 Thomas Suzanne City of San Jose 408-793-4386 suzanne.thomas@sanjoseca.gov X X
104 Tom Vivian City of San Jose 408-398-9559 vivian.tom@sanjoseca.gov X
105 Tovar Melody City of Sunnyvale 408-730-7808 mtovar@ci.sunnyvale.ca.us X



C.3. Stormwater Workshop
"Complying with Low Impact Development Requirements for New Development and Redevelopment Projects"

Tuesday, June 5, 2012

Last Name First Name Municpality Phone Number E-Mail
Basic 

Training
Track 1 - 

LID
Track 2 - 

Sizing

106 Tran Vu City of Sunnyvale 408-730-7069 vtran@ci.sunnyvale.ca.us X X
107 Trinidad Domingo City of San Jose 408-793-4146 domingo.trinidad@sanjoseca.gov X
108 TuNguyen Trang Town of Los Gatos 408-354-5236 ttunguyen@losgatosca.gov X
109 Uppal Paramjit City of Milpitas puppal@ci.milpitas.ca.gov

110 Veloso Noe City of San Jose 408-535-8395 noe.veloso@sanjoseca.gov X X
111 Walsh Susan City of San Jose 408-535-7910 susan.walsh@sanjoseca.gov X

112 Warne Jan City of San Jose 408-535-7813 jan.warne@sanjoseca.gov X

113 Wong Erwin City of San Jose 408-793-4112 erwin.wong@sanjoseca.gov X X
114 Xavier Lesley City of San Jose 408-535-7852 lesley.xavier@sanjoseca.gov X
115 Yakubu Sal City of San Jose 408-535-7911 salifu.yakubu@sanjoseca.gov X

116 Yeong Albert City of San Jose 408-793-5304 albert.yeong@sanjoseca.gov X X
117 Yuen Ellen City of San Jose 408-535-8489 ellen.yuen@sanjoseca.gov X X

118
119
120
121
122
123
124
125
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Evaluation Form 
Summary 

 
 
 

ANNUAL C.3. STORMWATER WORKSHOP 
“Implementing Low Impact Development Requirements  

for New Development and Redevelopment Projects” 
 
Attendees: 117 
Evaluations: 52 
 
Orchard Banquet Hall, Campbell Community Center Tuesday, June 5, 2012 

1. Basic Training - Stormwater Controls for Development Projects - Given by Jill Bicknell, 
SCVURPPP 

Very Useful    25 Somewhat Useful    10 Not useful    0 

Comments: 

• A refresher is always a good place to start 

• There needs to be more time spent on basic things such as MRP, C.3., terms, etc. Perhaps a 
half-day very basic course would be helpful for those of us with no background in stormwater 

• I’m new to stormwater treatment. Great refresher of items I have already learned in practice 
and basis for them. Suggest continue this next year 

• Could have used more information 

• Very good overview 

• Concise update of MRP revisions 

• Will help in processing projects, both new and partially disturbed areas 

• The test your knowledge portion of the presentation was great 

• Good broad overview that was reiterated in the subsequent “What’s New With Stormwater 
Permit Requirements” presentation 
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2. What’s New with Stormwater Permit Requirements? - Given by Jill Bicknell, SCVURPPP 

Very Useful    39 Somewhat Useful    11 Not useful    1 

Comments: 

• Need to know 

• I’m not currently involved in filling out or reviewing stormwater documentation 

• Well presented 

• Right level of detail 

• Well done as always 

• The questions and discussion was very interesting and I am glad Jill took the time to answer 
them 

• Pretty much everything today was presented last year - there didn’t seem to be anything new 

• New updates 

• Already familiar with requirements 

• Good overview and discussion 

 

3. Site Design for Protecting Water Quality - 2012 Award Winning Projects - Given by Jill Bicknell, 
SCVURPPP 

Very Useful    22 Somewhat Useful    26 Not useful    3 

Comments: 

• Nice to know 

• Great to see samples of how treatment measures are implemented 

• Nice to see specific examples 

• Congrats to the winners 

• Gives ideas for similar projects 

• Happy for the winners 

• Nice to hear about the great projects going on in the area, would request this portion to be a 
little shorter 

• Good examples and explanation of implementation 

• Projects were pre-LID (albeit by default) 
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• Nice brief overview highlights 

• Great examples 

 

4. New Tools and Resources for Implementing C.3 - Given by Laura Prickett, SCVURPPP   

     Very Useful    33 Somewhat Useful    18 Not useful    0 

Comments: 

• Useful tool 

• Helpful to know what is finished, what is a draft, and what is coming 

• Good to get overall picture 

• Good information. Slides not very useful/pretty boring 

• More on C.3. worksheets needed 

• Good quick summary 

• Good to hear what is in the handbook 

• Thanks for the CD 

• Good information and useful 

• I really liked the overview of the C.3. Handbook 

• Basically just a review of the new C.3. Handbook 

• Highlighting key sections of C.3. Handbook was very useful, especially sections in which 
municipal staff could point out to project applicants for reference 

• Good introduction 

• Manual is improved 

 

5. Facebook Campus, Menlo Park - Given by Matthias Wehrle, CMG 

Very Useful    21 Somewhat Useful    24 Not useful    5 

Comments: 

• Interesting, but seems financially infeasible for most projects 

• Interesting to see what was done with the Silva Cells 

• The tree treatment was cool but project increased impervious area 
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• Vague. Should have been prepared to discuss general costs 

• Are Silva Cells LID? 

• Nice to see a detailed example, but presenter couldn’t answer many questions 

• What was the project cost? This project does not seem sustainable. Too much detail. Stay 
within time limits 

• A laser pointer used throughout the presentation would have been helpful 

• Very creative solution to a dry and boring site plan 

• Good example of a good retrofit 

• Not sure this was a good example. Why not reduce parking if so many people bike? 

 

6. Creekside Sports Complex, Los Gatos - Given by Mark Slichter, Callander Associates 

Very Useful    23 Somewhat Useful    24 Not useful    4 

Comments: 

• More photos of stages of design would have been helpful as well as fewer graphics 

• Helpful to see what was done with artificial turf 

• Nice to see a detailed example 

• Wonderful design! Wish all parks/sports fields would follow suit 

• Great job Los Gatos! 

• Useful that it included past reiterations of the project and project goals/constraints that affected 
site design measures 

• Interesting. Good design 

 

7. Environmental Innovation Center, San Jose - Given by Mirabel Aguilar , City of San Jose 

Very Useful    28 Somewhat Useful    20 Not useful    3 

Comments: 

• Good use of photos, graphics, and time 

• Good information 

• Nice to see a detailed example 

• Great project! Can’t wait to visit the site 
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• Great educational tool 

• Interesting. Would have liked to know where the money to pay for it came from 

 

8. “Herding CATS (Constraints, Agencies & Technical Orders) - The Westbury Experience” - 
Given by Mike Campbell, HMH Engineers 

Very Useful    34 Somewhat Useful    12 Not useful    5 

Comments: 

• Interesting, informative, good use of visuals, provocative 

• Appreciated humor 

• The best presentation 

• Good graphics; photos were very informative 

• I liked that Mike incorporates costs and other considerations into his presentation 

• Really enjoyed the speaker, bring Mike back next year! 

• Great presentation, funny! 

• Comprehensive presentation discussing project constraints. Specifically calls out LID and non-
LID treatments. Good perspective from developer’s consultant 

• Good to hear private perspective 

• Good final point about using HM for regional projects 

 

9. Rosita Park and Avenue Project, Los Altos - Given by Larry Lind, Town of Los Altos 

Very Useful    22 Somewhat Useful    25 Not useful    5 

Comments: 

• Informative, excellent use of time and graphics/photos 

• Okay stuff. Most was covered earlier 

• A little ho-hum, but nice to see infiltration being installed 

• Great project, congrats on the award 

• Nice project 

• Great example 
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GENERAL COMMENTS 

 
Did this workshop meet your expectations? (circle one) Yes    45  No    4 
 

What parts of the workshop were most useful to you? 

• The vendors and discussion about specific projects 

• Afternoon with Laura (Track 1) 

• Basic training site design for protecting water quality and the calculation for the LID features 
by  Jill 

• The many slides of actual installations, the examples in the Track 1 afternoon course, the 
physical vendor samples and the presentation of basic information 

• Overview, rules of thumb, basic training, feasibility worksheets 

• “Herding CATS” and “What’s New With Stormwater Permit Requirements” 

• Calculations and basic information 

• Overview and the post-lunch worksheet walk-through 

• Example projects 

• Detailed information on LID worksheets, specific examples 

• Good refresher in existing and new requirements.  Good examples and photos to see how the 
measures are implemented and constructed 

• Track 2 - Sizing Treatment Measures 

• New LID requirements 

• Technical session, but missing more practical applications using the equations for design 
purposes 

• Basic Training and What’s New 

• All of it 

• The examples in Track 1 

• Reviewing the projects and learning how to use the C.3. Handbook 

• New requirements 

• Review of Resources for implementing C.3. requirements 

• Main Workshop 
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• Jill’s parts 

• Provided needed information on up-coming C.3. changes 
 

What would have made this workshop more useful? 

• Interactive discussions and exercises. One possibility is combining stakeholders from public 
and private sector (planners and engineers, etc.) to fill out worksheets together 

• This is as good as it can get 

• More explanation of the basics 

• More time reviewing sample projects 

• More time spent on calculations 

• What has been working well and what hasn’t in terms if stormwater treatment measures as 
installed 

• More examples with photos and video demos 

• More updates on new information since last year 

• More reflection on existing implementation and use of worksheets 

• What are long-term implications; maintenance, replacement, etc. for treatment measures 

• More design purposes 

• Limit example presentations/projects and make available Track 1 and Track 2 to all 
participants 

• A third track for those of us already very familiar with regulations and design criteria 

• You guys do your best with this topic overall 

• More time to work through examples 

• Handout should be bigger in size 

• Both Track 1 and Track 2 should have been presented to all attendees 
 

What topics would you recommend for a future workshop? 

• Focused interactive workshop teaching public and private sectors what needs to be done and 
what is required for report. Color book with crayons would help teach us what to look for and 
help us remember 

• Hands-on visit to site 
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• More information on how to include LID in public projects 

• Solutions to common problems - do tree credits work? Trees already required as landscaping - 
developer not really providing anything new as they already must plant trees on site 

• Small site design measures 

• Real project calculations 

• Roadway projects with treatment measures 

• Updates 

• Designing public right-of-way with LID treatment measures, field trips - next year let‘s go to a 
project site 

• New ideas/technology update with the world of stormwater. Maybe how other states/countries 
might be dealing with stormwater 

• Continued updates, experiences and new ideas related to C.3 
 

General Comments?  

• The discussion of policy should be presented to policy makers. A separate workshop should 
focus on implementation of approved policies 

• It is important that the developers understand that we are all in this together. Having the 
consultants and municipal staff in the workshop together may help create a good working 
relationship 

• Good venue, except the temperature control in the room could be improved; it got quite cold a 
few hours into the morning presentation 

• Great balance of technical information, project summaries, and review of C.3. Handbook tools 

• Great to see all the case studies 

• The topics and details of Track 1 are self-explanatory. Speaker has little control of the 
discussion. This seems dry and useless 

• Good workshop 

• Seeing practical examples of LID implementation (Main Workshop portion of workshop) 

• Good job! 

• Wanted more actual calculations to perform design 

• Great job! 

• It would have been better to set the room up like a classroom like the Track portion, better 
learning environment 
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• Include a project site visit as part of the workshop since presentations end at 3:30. Or in the 
future hold the workshop at the San Jose Environmental Innovation Center or other locations 
with on-site C.3. examples 

• Better timing to fill out forms would have been helpful. Save questions until the end to save 
time 

• Some presenters were more prepared than others; some had better information than others. Did 
they all get the same amount of time to prepare, short notice?  

• Would rather have had projects that have been completed so we could see pre and post pictures 

• Spacing of tables too tight 
 
 

Track 1 - How to Implement the New LID Requirements 
(Fill in ONLY if you attended this track) 

Given by Laura Prickett, SCVURPPP 

10. Incorporating LID into Regulated Projects  

Very Useful    13 Somewhat Useful    9 Not useful    4 

Comments: 

• Bringing the vendors into the discussion would have been helpful. Examples during the 
presentation would aid understanding and retention of information 

• Same information as last year but not presented as clearly  

• Appreciated the cross-sections in slides. They were large enough to see 

• Already very familiar with all these concepts 

 

11.  Evaluating the Feasibility of Infiltration and Rainwater Harvesting and Use  

Very Useful    13 Somewhat Useful    10 Not useful    3 

Comments: 

• More focus on “how to” would be helpful. The background information overwhelms the rest 
of the information 

• Would have been good to have an activity - maybe complete a handout as a group immediately 
after lunch 

• Already very familiar with this process 
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12. Resources for Implementing the New C.3. Requirements  

Very Useful    14 Somewhat Useful    10 Not useful    3 

Comments: 

• Laura did a great job of explaining this information. At this time, near the end of the 
workshop, I recommend engaging everyone in an activity to drive home the information 

• Would suggest introducing the documents by having us jointly work through a project while 
getting the explanation of document sections 

• Already very familiar with this process 

 

13. Completing the Forms for Example Project(s)  

Very Useful    9 Somewhat Useful    14 Not useful    4 

Comments: 

• Santa Clara wasn’t a great example  

• Color crayon or highlighters are useful in helping us see the different drainage management 
areas 

• Bringing the vendors in to provide us the opportunity to have a hands-on experience to help us 
understand what to look for and require 

• Recommend beginning workshop by having participants fill out worksheets, then do process 
again at the end 

• Going over the forms together was useful 

• Laura is a good speaker, not monotone 

• Ran out of time - should have spent less time on other items so more time could have been 
devoted to this, which would be most useful 

• It would have helped to call out where numbers were coming from (i.e., where to look on the 
document) 

• We have been using the forms for a while now and have altered them to make them more 
useful 

• Rushed through form completion. Not enough time to absorb and understand 

• Very hard to go through so many forms without any slides or original examples. Speaker 
talked through at least 4 blank forms, hard to follow. Once we got the actual example, we ran 
out of time. For newbie’s as myself, I would have liked to see an example with the forms 
already filled out to look at later 
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Track 2 - Sizing Calculations 
(Fill in ONLY if you attended this track) 

Given by Jill Bicknell, SCVURPPP 

10.  Determining the Water Quality Design Flow & Volume   

Very Useful    13 Somewhat Useful    1 Not useful    0 

Comments: 

 

11. Sizing Bioretention and Flow-Through Planters  

Very Useful    14 Somewhat Useful    0 Not useful    0 

Comments: 

• It would be nice to do more example exercises using the sheets 

• More project examples to run through the calculations would be helpful for us non-engineers 

 

12. Sizing Pervious Paving and Infiltration Trenches  

Very Useful    14 Somewhat Useful    0 Not useful    0 

Comments: 

• Sample examples would have been better 

• I think it would be useful to go through at least once exercise where we fill out worksheets 

 

13. Sizing Rainwater Harvesting Cisterns  

Very Useful    11 Somewhat Useful    3 Not useful    0 

Comments: 

• Felt rushed 

• Pretty complex following previous topics/exercises 

• I was a little confused on how the tank meets the MRP size criteria.  I’d suggest explaining 
that a little more 
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14. Sizing Non-LID Components 

Very Useful    10 Somewhat Useful    4 Not useful    0 

Comments: 

• Felt rushed 

• Pretty complex following previous topics/exercises 
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INTRODUCTION 

This Regional Supplement has been prepared to report on regionally implemented 
activities complying with portions of the Municipal Regional Stormwater Permit (MRP), 
issued to 76 municipalities and special districts (Permittees) by the San Francisco Bay 
Regional Water Quality Control Board (Water Board).  The Regional Supplement covers 
new development and redevelopment activities related to the following MRP 
provisions: 

• Provision C.3.c.iii.(1)  LID Feasibility/Infeasibility Criteria Report,  
• Provision C.3.c.iii.(2)  Status Report on Application of Feasibility/Infeasibility 

Criteria, and 
• Provision C.3.i.(iv)  Site Design Measures for Small Projects and Detached Single-

Family Home Projects. 
 
These regionally implemented activities are conducted under the auspices of the Bay 
Area Stormwater Management Agencies Association (BASMAA), a 501(c)(3) non-profit 
organization comprised of the municipal stormwater programs in the San Francisco Bay 
Area.  Most of the 2012 annual reporting requirements of the specific MRP Provisions 
covered in this Supplement are completely met by BASMAA Regional Project activities, 
except where otherwise noted herein or by Permittees in their reports.  Scopes, budgets 
and contracting or in-kind project implementation mechanisms for BASMAA Regional 
Projects follow BASMAA’s Operational Policies and Procedures as approved by the 
BASMAA Board of Directors.  MRP Permittees, through their program representatives on 
the Board of Directors and its committees, collaboratively authorize and participate in 
BASMAA Regional Projects or Regional Tasks.  Depending on the Regional Project or 
Task, either all BASMAA members or Phase I programs that are subject to the MRP share 
regional costs. 

Low Impact Development 

C.3.c.iii.(1)	  Feasibility/Infeasibility	  Criteria	  Report	  
This provision requires Permittees to submit to the Regional Water Board by May 1, 2011, 
a report on the feasibility/infeasibility of infiltration, harvesting and use, and 
evapotranspiration at development sites.  BASMAA submitted such a report on May 1, 
2011.  Water Board staff provided comments in a July 12, 2011 letter.  BASMAA provided 
a formal written response on April 30, 2012.   

C.3.c.iii.(2)	  Status	  Report	  on	  Application	  of	  Feasibility/Infeasibility	  Criteria	  
MRP Provision C.3.c.iii.(2) requires MRP permittees to submit to the Regional Water 
Board, by December 1, 2013, a Status Report on the Application of Feasibility / 
Infeasibility Criteria.  A BASMAA Development Committee Work Group drafted the 
attached draft outline of the Status Report with the intent that the outline be 
incorporated into the 2012 Annual Report, fulfilling a promise made in BASMAA’s April 
30, 2012 letter.  The letter states: 
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“As part of the FY 11-12 Annual Report, BASMAA representatives will provide: (1) an 
outline for the December 2013 report; and (2) clearer definition of the type of data 
that will be collected and the analyses that will be conducted over the next two 
years on Water Board staff issues that still need to be addressed. These include: 
analyzing identified barriers to LID; maximizing infiltration on-site where feasible; 
tracking and encouraging plumbing code changes related to rainwater harvesting 
use; and presenting options for ensuring pervious pavement is properly 
maintained….” 

Standard Specifications 

C.3.i.(iv)	  	  Site	  Design	  Measures	  for	  Small	  Projects	  and	  Detached	  Single-‐Family	  	  
Home	  Projects	  

This provision requires Permittees to develop standard specifications for lot-scale site 
design and treatment measures (e.g., for roof runoff and paved areas) as a resource 
for single-family homes and small development projects.  This task may be fulfilled by 
the Permittees cooperating on a countywide or regional basis.  A report containing the 
standard specifications for lot-scale treatment measures is to be submitted by 
December 1, 2012.  A related requirement, Provision C.3.i.i., states that permittees shall 
require small development projects that create and/or replace ≥ 2,500 ft2 to < 10,000 ft2 

of impervious surface, and detached single family home projects that create and/or 
replace 2,500 ft2 or more of impervious surface,  to install one or more of the following 
measures: 
• Direct roof runoff into cisterns or rain barrels for reuse. 
• Direct roof runoff onto vegetated areas. 
• Direct runoff from sidewalks, walkways, and/or patios onto vegetated areas. 
• Direct runoff from driveways and/or uncovered parking lots onto vegetated areas. 
• Construct sidewalks, walkways, and/or patios with permeable surfaces. 
• Construct bike lanes, driveways, and/or uncovered parking lots with permeable 

surfaces. 
 
In FY 11-12, the BASMAA Development Committee initiated a regional project to 
develop fact sheets describing the lot-scale BMPs, using the fact sheets in the City of 
Los Angeles stormwater manual Appendix E as a model, but tailoring the Los Angeles 
approach to MRP requirements and preparing appropriate design details.  The 
Development Committee reviewed the City of Los Angeles’ fact sheets, agreed on 
desired changes to reflect MRP and Bay Area requirements, and contracted with a 
consultant to prepare user-friendly design details.  The result is a set of four fact sheets 
on the following measures: 
• Landscape Dispersion of Runoff 
• Pervious Paving 
• Rain Barrels 
• Rain Gardens 

 
The first three fact sheets fulfill the requirement to develop standard specifications for 
lot-scale site design and treatment measures as a resource for small development and 
single-family home projects.  They collectively address the six options listed in Provision 
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C.3.i.(iv).  The fourth fact sheet on rain gardens was developed to offer small project 
applicants another option for storing and infiltrating runoff, similar to the approach of 
landscape dispersion but in a smaller footprint. 
 
The fact sheets have been provided to Permittees in MS Word version so that Permittees 
that use them to comply with Provision C.3.i may add customized logos, contact 
information, and any local requirements.  Over the next several months, the Permittees 
will be modifying their development review procedures in order to achieve full 
implementation of Provision C.3.i by December 1, 2012.  Permittees will submit reports 
including the standard specifications for lot-scale treatment measures by December 1, 
2012.  Permittees will report on the implementation of Provision C.3.i in their FY 12-13 
Annual Reports. 
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Status Report on Application of Feasibility/Infeasibility Criteria 
December 1, 2013 

 
Draft Outline 

 
I. Background 

A. Regulatory requirements 

B. BASMAA submittals to date 

C. Discussions with Water Board staff and key issues raised 

1. Maximize retention on-site before using biotreatment 
2. Analyze increased footprint and depth of infiltration facilities 
3. Rainwater vs. recycled water use 
4. Maintenance of self-treating and self-retaining areas 

II. LID Implementation Efforts to Date 

A.  Application of Current Feasibility and Infeasibility Criteria 

1. Method of feasibility/infeasibility analysis (checklists, other guidance) 

2. Permittees’ application of feasibility/infeasibility criteria to projects during 
12/11 through 6/13 

a. Data collection effort 

i. Based on FYs 11-12 and 12-13 Annual Report data for approved 
projects 

ii. Survey of permittees for additional information on projects where 
infiltration and rainwater harvesting was feasible 

b. Results of survey 

i. Number of projects for which infiltration of C.3.d volume was feasible 
and types of infiltration measures used 

ii. Number of projects for which rainwater harvesting of C.3.d volume 
was feasible and information on demand, sizing, and design 

iii. Number of projects using bioretention and feasibility/infeasibility 
criteria typically employed  

3. Discussion of most common feasibility and infeasibility criteria employed 
since implementation of Provision C.3.c requirements 

a. Infiltration capability of site soils 

b. Demand for rainwater harvest and use 

c. Availability of plumbing and building codes and treatment standards 
for rainwater harvest and use systems for indoor use 

4. Site-specific examples of infiltration and rainwater harvesting systems 

a. Results and conclusions from CCCWP monitoring studies evaluating 
HM performance and infiltration capacity of bioretention facilities 

b. Examples of infiltration treatment measures other than bioretention 

c. Examples of rainwater harvesting systems 
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B.  Barriers to Implementation of Current Requirements 

1. Barriers to infiltration 

a. Technical 

i. Infiltration rates of Bay area soils 

b. Institutional 

i. Variation in geotechnical engineers’ experience and requirements 

ii. Developer and municipal agency concerns about liability 

2. Barriers to rainwater harvesting 

a. Technical 

i. Collection system, treatment, and distribution system components 
and complexity of system (particularly for indoor use) 

ii. Lack of sufficient irrigation demand for C.3.d volume in wet 
season 

iii. Issues related to compatibility of rainwater distribution systems 
with other potable and non-potable water systems 

b. Institutional 

i. Status of State plumbing and building codes 

ii. Barriers identified in CASQA Prop 84 project “Removing Barriers 
to LID in Local and State Codes: Technical Assistance for 
Municipal Code Updates and Evaluation of the California Building 
Standards Code (CALGreen)” 

3. Other barriers and lessons learned 

a. Cost comparison to bioretention 

b. Complexity of and confusion about the requirements 

c. Effectiveness of rainwater harvesting for water supply vs. stormwater 
management 

III.  Future LID Implementation Efforts 

A. Strategies for addressing LID barriers (local, regional, State-wide, and nation-
wide) 

1. Track and support efforts to update State and local plumbing and building 
codes 

2. Other efforts based on results of permittee survey 

B. Proposed changes to feasibility and infeasibility criteria (if needed) and 
rationale for the changes 

C. Guidance for Permittees on consistent application of revised criteria 

D. Guidance for Permittees on mechanisms for ensuring preservation and 
maintenance of self-treating and self-retaining areas 

E. Regional efforts for education and outreach on LID practices 
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Fact sheet: Requirements for Copper Roofs and Other Architectural Copper ‐ Protect water quality during 

installation, cleaning, treating, and washing!  
 
 
 



 

 

Santa Clara Valley 
Urban Runoff 
Pollution Prevention Program 

  
Requirements for Copper Roofs and Other Architectural Copper 

 
Protect water quality during installation, cleaning, treating, and washing! 

 
 

Copper from Buildings May Harm Aquatic Life 
Copper can harm aquatic life in San Francisco Bay.  Water that comes 
into contact with architectural copper may contribute to impacts, 
especially during installation, cleaning, treating, or washing.  
Patination solutions that are used to obtain the desired shade of green 
or brown typically contain acids.  After treatment, when the copper is 
rinsed to remove these acids, the rinse water is a source of pollutants.  
Municipalities prohibit discharges to the storm drain of water used in 
the installation, cleaning, treating or washing of architectural copper. 
 

Use Best Management Practices (BMPs) 
The following Best Management Practices (BMPs) must be implemented to prevent prohibited 
discharges to storm drains. 

During Installation  
• If possible, purchase copper materials that have been pre-patinated at the factory.   

• If patination is done on-site, implement one or more of the following BMPs: 

o Discharge the rinse water to landscaping. Ensure that the 
rinse water does not flow to the street or storm drain. 
Block off storm drain inlet if needed. 

o Collect rinse water in a tank and pump to the sanitary 
sewer. Contact your local sanitary sewer agency before 
discharging to the sanitary sewer. 

o Collect the rinse water in a tank and haul off-site for 
proper disposal.  

• Consider coating the copper materials with an impervious 
coating that prevents further corrosion and runoff. This will 
also maintain the desired color for a longer time, requiring 
less maintenance. 

During Maintenance 
Implement the following BMPs during routine maintenance activities, such as power washing the roof, 
re-patination or re-application of impervious coating: 

• Block storm drain inlets as needed to prevent runoff from entering storm drains.  

• Discharge the wash water to landscaping or to the sanitary sewer (with permission from the local 
sanitary sewer agency). If this is not an option, haul the wash water off-site for proper disposal. 

 

Protect the Bay and yourself! 
If you are responsible for a discharge to the storm drain of non-
stormwater generated by installing, cleaning, treating or washing 
copper architectural features, you are in violation of the municipal 
stormwater ordinance and may be subject to a fine. 

 

Contact Information 
Santa Clara Valley Urban Runoff Pollution Prevention Program, www.scvurppp.org, 1-800-794-2482 

 
Storm drain inlet is blocked to prevent 
prohibited discharge.  The water must 
be pumped and disposed of properly. 
 

 

 

http://www.scvurppp.org/�
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Brochure: Mobile Businesses Best Management Practices  
 
 
 



Why should we be concerned 
with wash water disposal? 
Wash water from mobile cleaning is NOT just 
dirt and water.  It also may contain soaps, toxic 
chemicals, heavy metals, oil and grease that are 
harmful to our creeks and waterways.   
Pollutants draining from mobile cleaning 
activities are washed into the street and into 
the storm drain system which then flows to our 
creeks and Bay without any cleaning or filtering. 
   
Federal, State and local regulations prohibit 
discharge of anything but rain water in the 
storm drain.  
 Implementing the 
proper Best 
Management 
Practices (BMPs) is 
easy and is required 
for compliance with 
State and local stormwater pollution 
prevention regulations. 

What about biodegradable 
and non-toxic cleaning 
products? 
Cleaning products labeled “nontoxic” and 
“biodegradable” can still harm wildlife if they 

enter a storm drain 
system. Fish, for 
example, are 
affected by both 
regular soap and 
biodegradable 
soap! However, if 

disposed of in the sanitary sewer system, 
wastewater treatment plants prefer 
biodegradable products over toxic cleaners. 

 

Plan Ahead 
 Determine where you will discharge 

wastewater before starting a new job. 

 Be sure to have equipment on hand (i.e. 
long hoses, sump pump, etc) for directing 
discharge to sanitary sewer access points. 
Ensure hoses are long enough to reach 
access points that are far from your holding 
tank. 

 
 
 

 

 

 

 
Contact your local hardware or construction material 
stores for available tools and materials for mobile 
businesses including vacuum pumps, mats, sand or gravel 
bags, wattles, etc 

Options for Wash Water 
Disposal 

Never drain wash water into streets, gutters, 
parking lots, or storm drains. 

 Wash water can usually be discharged to 
the sanitary sewer through a drain the 
property owner’s  home or business, such 
as a utility sink, floor drain, mop sink or 
toilet.  Take precautions to prevent debris, 
hazardous materials or anything that can 
clog from entering sinks, toilets or sanitary 
drain.   

 Direct wash water to landscaping or gravel 
surfaces. Wash water must completely soak 
into vegetation before you leave the site. 

Doing the Job Right 
Checklist of BMPs 

 Walk the area to 
identify storm 
drains. 

 Sweep the wash 
area to remove 
debris.  

 If feasible, wash on a vegetated or gravel 
surface where wash water can infiltrate 
into the ground without runoff. 

 Contain wash area so that water does not 
drain down streets and gutters– use sand 
bag berms, wattles, or bermed mats. 

 Block or seal off any storm drain inlets and 
sloping areas that release water to the 
storm gutter to prevent wash water from 
entering the storm drain.  

 Put storm drain protection in place before 
starting the washing process and remove 
before you leave the site. 

 Vacuum or shake floor mats into a trash 
can.  

 Minimize water use; use nozzles on hoses. 

 Use less-toxic cleaning products (wash 
without soaps and solvents, if possible) 

 Use a “wet-vac” to vacuum up the 
contained wash water for proper disposal. 

 Remove all debris or sediment accumulated 
during the washing activities. 

 
 
 



May 2012 
 

Three Steps to Remember 
Before You Clean 

1. Be a BASMAA Recognized Mobile 
Cleaner  Take the online “mobile surface 
cleaning” training from BASMAA (Bay Area 
Stormwater Management Agencies 
Association).  This program will train you on 
how to clean different surfaces in an 
environmentally acceptable way and 
publish your name as a trained cleaner.   
Visit www.basmaa.org. 
 

2. Ask Your Local Inspector  
Contact your local City stormwater 
inspector to determine specific discharge 
requirements.  Obtain permission to 
discharge to the property owner’s sanitary 
sewer plumbing or landscaping before 
starting the job. 
 

3. Divert and Collect Wash Water 
Cover the storm drains to prevent wash 
water from entering and divert wash water 
to the sanitary sewer system if permitted to 
do so. Small amounts may be diverted to 
landscaped areas, if appropriate. 

Local Pollution Control Agencies 
San Jose/Santa Clara Water Pollution Control Plant. 
(408) 945-3000 
Serving Campbell, Cupertino, Los Gatos, Milpitas, 
Monte Sereno, San Jose, Santa Clara, Saratoga 

City of Sunnyvale Environmental Services 
Department 
(408) 730-7270 

Regional Water Quality Control Plant    (650) 329-
2598 
Serving East Palo Alto Sanitary District, Los Altos, Los 
Altos Hills, Mountain View, Palo Alto, Stanford 

Protect the Bay and 
Yourself! 

When wash water flows into storm drains it 
goes straight to local creeks and the Bay 
without any cleaning or filtering.  

 
 
 

 
 
If you discharge wash water 
generated by mobile cleaning activities to the 
storm drain, you are violating municipal 
stormwater ordinances and may be subject to 
a fine. 
 
 

 
 
For More Information About Stormwater 
Pollution Prevention  
 
Insert Contact Information and logo 
 
 
 

 
 
 

MOBILE 
BUSINESSES 
Best Management Practices 

 
This brochure provides information about 
using Best Management Practices (BMPs) to 
prevent polluted water from entering storm 
drain system  
 
Who should use this 
brochure? 
 
 Automobile Washers or Detailers 
 Power Washers 
 Carpet Cleaners 
 Steam Cleaners 
 Pet Care Services 
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Industrial and Commercial Inspector Stormwater Training Workshop – May 23, 2012 

 Workshop Announcement  
 Workshop Agenda 
 Attendance List 
 Workshop Evaluation Summary 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

Industrial and Commercial Inspector 
Stormwater Training 

 
 

May 23, 2012 
 
 



 
 
 
 

 
 
 

Presents the Following Training 
 

 Industrial and Commercial Inspector Stormwater Training   
Wednesday, May 23, 2012 

Campbell Community Center - Roosevelt Room 
1 West Campbell Avenue, Campbell 

12:00 pm – 3:00 pm 
 
Who should attend this training: Inspectors who perform stormwater inspections for their agency's 
stormwater program; Local Program Coordinators 
 
Training agenda will include information on: Stormwater permit basics, inspecting for trash 
compliance; control of mobile businesses, an update on the State’s Draft Industrial General Permit; 
examples of common stormwater violations and field scenarios. 
  
 

 
 

There will be no charge for the workshop.  Box lunch will be served.   
Please pass this flyer to appropriate staff within your organization. 

 
 

REGISTRATION FORM:    

Name/Title: ___________________________________________________________________ 

Agency/Company:______________________________________________________________ 

Address:______________________________________________________________________ 

_____________________________________________________________________   

Phone:_____________________Fax:_____________________Email:____________________ 

Please complete and fax to the Santa Clara Valley Urban Runoff Program office  
(fax no. 408- 720-8812) no later than Monday May 14, 2012 

Questions?  Call Lori Baumgartner at 408-720-8811 or email to lorib@eoainc.com 

 
Santa Clara Valley 
Urban Runoff 
Pollution Prevention Program 



 
 
 
 
 
 
 

Campbell • Cupertino • Los Altos • Los Altos Hills • Los Gatos • Milpitas • Monte Sereno • Mountain View • Palo Alto 
San Jose • Santa Clara • Saratoga • Sunnyvale • Santa Clara County • Santa Clara Valley Water District 

 
IND/IDDE TRAINING ROUNDTABLE 

Update on Stormwater Inspections of Industrial and Commercial Facilities 
Wednesday, May 23, 2012 

Campbell, Ca 

AGENDA 
Noon Registration and Lunch  

12:30 PM Welcome and Introductions Lori Pettegrew, SCVURPPP 

12:35 PM Stormwater Regulatory Review  Lori Pettegrew, SCVURPPP 

12:45 PM Inspecting for Trash Carrie Sandahl,  City of  
Mountain View 

1:00 PM Tips for “Nurdles” Inspections  Christine Boschen, San Francisco 
Bay Regional Water Quality 
Control Board 

1:30 PM Inspection Scenarios Lori Pettegrew, SCVURPPP 
Sarah Scheidt; City of Sunnyvale 

2:15 PM BMPs for Mobile Wash and Detail Businesses 
Demonstration / Presentation  

Tom Yeh, Siteler Wash 

2:55 PM Summary Remarks, Adjourn Lori Pettegrew, SCVURPPP 

 



Industrial Commercial Inspector Stormwater Training                        
FINAL ATTENDANCE - Wednesday, May 23, 2012

Last Name First Name Municpality Phone Number E-Mail

Alexander Brad City of Cupertino 408-777-3409 brada@cupertino.org

Anderson Eric City of Mountain View 650-903-6225 eric.anderson@mountainview.gov

Arrango Ed City of Campbell
Aslin Akrista WVCWP 408-354-4734 aaslin@wvcwp.org

Avalos Jaime City of San Jose 408-945-3000 Jaime.Avalos@sanjoseca.gov

Baker Richard
Santa Clara County Fire 
Dept.

408-378-4010 richard.baker@cnt.sccgov.org

Barragan Manuel City of Cupertino 408-777-1357 mannyB@cupertino.org

Baumgartner Lori EOA, Inc. 408-720-8811 x2 lorib@eoainc.com

Benjamin Mike
Santa Clara County Fire 
Dept.

408-378-4010 michael.benjamin@cnt.sccgov.org

Bicknell Jill EOA, Inc. 408-720-8811 x1 jcbicknell@eoainc.com

Boschen Christine SFBRWQCB
Bui Ana Santa Clara County 408-918-1952 ana.bui@deh.sccgov.org

Chan Bill City of San Jose 408-945-3000 Bill.Chan@sanjoseca.gov

Choun Julie City of Sunnyvale 408-730-7282 jchoun@ci.sunnyvale.ca.us

Donnelly Cheri City of Cupertino 408-777-3242 cherid@cupertino.org

Edlund Sven City of Sunnyvale 408-730-7281 sedlund@ci.sunnyvale.ca.us

Fairman Aida City of Los Altos 650-947-2603 aidafairman@yahoo.com

Fujimoto Chris City of Palo Alto 650-329-2430 christopher.fujimoto@cityofpaloalto.org

Ghofraniha Bahar City of San Jose 408-945-3000 Bahar.Ghofraniha@sanjoseca.gov
Hansen Patrick City of San Jose 408-945-3000 Patrick.Hansen@sanjoseca.gov
Hart Jared City of San Jose 408-793-4383 jared.hart@sanjoseca.gov

Hernandez Jamie City of San Jose 408-945-3000 Jamie.Hernandez@sanjoseca.gov

Hildebrand Steve City of San Jose 408-945-3000 Steven.Hildebrand@sanjoseca.gov
Hoang-Mendoza Cathy City of San Jose 408-945-3000 Catherine.Hoang-Mendoza@sanjoseca.gov
Huang Jin City of Sunnyvale jhuang@ci.sunnyvale.ca.us

Jackson Kort City of San Jose 408-945-3000 Kort.Jackson@sanjoseca.gov
Jeyaprakash Mary City of Sunnyvale 408-730-7737 mjeyaprakash@ci.sunnyvale.ca.us

Jillo Mahmoud City of San Jose 408-945-3000 Mahmoud.Jillo@sanjoseca.gov
Johnson Michael City of San Jose 408-945-3000 Michael.Johnson@sanjoseca.gov
Jost Kelly City of San Jose 408-945-3000 Kelly.Jost@sanjoseca.gov
Kazemi Jamal City of San Jose 408-945-3000 Jamal.Kazemi@sanjoseca.gov
Komatsu Jim City of San Jose 408-945-3000 Jim.Komatsu@sanjoseca.gov
Kornahrens Gary City of Cupertino 408-777-3256 garyk@cupertino.org

Lam David City of San Jose 408-945-3000 Dave.Lam@sanjoseca.gov
Lothian Michael City of Sunnyvale 408-730-7281 mlothian@ci.sunnyvale.ca.us

Mason Tami City of San Jose 408-392-3633 tmason@sjc.org

Moeller Randy City of Sunnyvale 408-730-7271 rmoeller@ci.sunnyvale.ca.us

Morin Patrick City of Santa Clara
Mortens Chris City of Cupertino 408-777-3344 chrism@cupertino.org

Parissenti Jim City of Santa Clara 408-615-3061 jparissenti@santaclaraca.gov

Perez Lorenzo
Santa Clara County Fire 
Dept.

408-378-4010 lorenzo.perez@cnt.sccgov.org

Pettegrew Lori EOA, Inc. 510-831-2852 x112lap@eoainc.com



Industrial Commercial Inspector Stormwater Training                        
FINAL ATTENDANCE - Wednesday, May 23, 2012

Last Name First Name Municpality Phone Number E-Mail

Reger Jon City of San Jose 408-945-3000 Jon.Reger@sanjoseca.gov
Rhoades Michael City of San Jose 408-793-4382 Michael.rhoades@sanjoseca.gov

Rodriguez Ralph City of San Jose 408-945-3000 Ralph.Rodriguez@sanjoseca.gov
Rose Pat City of Santa Clara 408-489-2478 prose@santaclaraca.gov

Roubineau Pascal City of San Jose 408-945-3000 Pascal.Roubineau@sanjoseca.gov
Sakhrani Gulu City of Cupertino 408-777-3182 gulus@cupertino.org

Sandahl Carrie City of Mountain View
Scheidt Sarah City of Sunnyvale 408-730-7267 sscheidt@ci.sunnyvale.ca.us

Sinclair Jeff SCVWD
408-265-2607 
x2694

jsinclair@valleywater.org

Souza Steve Town of Los Gatos 408-395-3430 ssouza@losgatosca.gov

Spaulding Clara Santa Clara County  408-299-5737 clara.spaulding@pln.sccgov.org

Struve Kirsten City of Palo Alto 650-329-2421 kirsten.struve@cityofpaloalto.org

Thach Xuong (Scott) City of Santa Clara 408-615-3064 sthach@santaclaraca.gov

Thomas Suzanne City of San Jose 408-793-4386 suzanne.thoas@sanjoseca.gov

Tognetti Shawn City of Cupertino 408-777-1357 shawnt@cupertino.org

Tovar Melody City of Sunnyvale
Tracey Joanne Santa Clara County
Trybus Jeffrey City of Cupertino 408-777-3310 jeffreyt@cupertino.org

Uppal Paramjit Kaur City of Milpitas 408-586-3351 puppal@ci.milpitas.ca.gov

Woo Vency City of Milpitas 408-586-3350 vwoo@ci.milpitas.ca.gov

Wykoff Alex City of Cupertino 408-777-3255 alexw@cupertino.org



         Evaluation Form 
         Summary  
 
 

 
IND/IDDE Training Roundtable 

 
Attendance:   67 
Evaluations:  45 
 
Roosevelt Room, Campbell Community Center                                                     Wednesday, May 23, 2012 

 

1. Stormwater Regulatory Review - Given by Lori Pettegrew, SCVURPPP 
Very Useful     24 Somewhat Useful              18            Not useful   1 
Comments: 

 Clear summary, even if info was familiar 
 Good to remind of reasons for inspector program 
 Good review 
 Very brief 
 Good overview 
 Lori gave great eye contact. Could use microphone to speak to better hear her 
 Not much new – perhaps focus on specifics of trash and mobile biosolids 

requirements 
 Came late and didn’t see 
 Some presentations were really fast 
 Was short and fast. Good overview though 
 Too fast for slides 
 Nice job but I’ve been doing this for a while so I’ve attended many of these 
 It discussed current issues 
 I knew most of it 
 Vague, few details 

 
 

2. Inspecting for Trash- Given by Carrie Sandahl, City of Mountain View 
Very Useful    28 Somewhat Useful             13              Not useful    2  
Comments: 

 Great presentation 
 Good examples  
 Overly obvious 
 Brief but informative 
 Could hear her clearly in the back of the room. Anecdotes were interesting and 

informative – good graphics and descriptions of “ick” factor 

 



 Good explanation. Good eye contact – good voice projection. Good examples of 
Facilities. She seems in a hurry 

 Very informative and helpful 
 Very entertaining. Kept my attention and good to hear how you handle issues 
 Some presentations were really fast 
 Fast in the beginning but going through different scenarios was helpful 
 Need to identify regulatory authority and respective tools 
 Informative because talked about issues of hazmat; how it relates to stormwater issues 
 I knew all of it 
 Talked too fast, only gave easy story/examples 

 
 

3. Tips for “Nurdles” Inspections - Given by Christine Boschen, RWQCB   
Very Useful     22 Somewhat Useful           22                Not useful  1    
Comments: 

 I don’t think we have these, but interesting 
 Interesting but very specialized 
 Never knew about Nurdles 
 Helpful since I knew almost nothing about Nurdles 
 Christine was very approachable. She said to call her for Nurdle help and Regional 

Water Quality, wants to partner 
 Very interesting. Something I would have never thought of 
 Good overall perspective.  
 Interesting 
 Nurdles is not a well known term. Used in injection molding... 
 Good info. New to me 
 Not sure what her point was – permits or citations 
 It was an interesting presentation 
 I knew most of it 
 Gave relevant detailed examples 

 
 

4. Inspection Scenarios- Given by Lori Pettegrew 
Very Useful     30 Somewhat Useful         14                 Not useful     0 
Comments: 

 Interesting exercise, good info, exchange a little slow paced 
 Always good to share experiences 
 Better organization and tight control by the moderator would make this quicker and 

better. Moderator should read the scenario and each table. Should give a quick answer 
to one or two (not 4) questions. Encourage general discussion and questioning 

 Heard different point of view 
 Interesting to hear how the different cities approach the same situations 



 Very nice presentation and helpful 
 Needed more time. Some became too drawn out – Could have facilitated a quicker 

end to some conversations. One side of room couldn’t hear anyway 
 Need to cite regulatory authority 
 It brought up the issues that are sort of gray 
 Great scenarios. Always important to share - to ensure all inspectors feel like they are 

part of a bigger team 
 I knew most of it 
 Valuable exercise 

 
 
5. BMPs for Mobile Wash and Detail Business Demonstration/Presentation - Given by 

Tom Yeh, Siteler Wash 
Very Useful     11 Somewhat Useful          23                  Not useful    8 
Comments: 

 Too long, but good to have industry’s input 
 Interesting 
 Hard to hear him in the back. Too much talking/too few graphics for end of day 
 Tom gave a great presentation 
 Long introduction, please get to the point soon 
 What the heck is he talking about? Didn’t take much useful info from this 
 Good to hear that they use the mobile cleaners program 
 Great information on a process that many people/businesses overlook 
 Keep the business/marketing discussion to a minimum! Focus on stormwater issues 

with equipment/training, etc. 
 Get to the point 
 Interesting but it was more of a sales pitch 
 Very Interesting 
 Would have liked more info on actual process and less on business ethics. Good info 

however 
 He didn’t get into his methods as clearly as he could have 
 Interesting, but not very relevant 

 

Did this training meet your expectations?  Yes    32           No    3            No Answer    10 

 

Which topics/activities were most beneficial?  

 Plastics 

 Pre-production plastics, regulatory overview 

 Scenario answers 



 BMP Flyer 

 Thank you for lunch!  

 The scenarios, however all need more time for discussion 

 Note: Much better communication and clarification would occur if there was 
amplified sound. Listening/hearing quality was poor; there were numerous speakers 
of various speaking levels 

 All 

 4 Inspection Scenarios 

 Scenarios 

 Need regulations 

 Nurdles 

 Hands-on experience 

 Trash inspection 

 I thought the use of examples throughout all the presentations were helpful 

 ‘gray area’ enforcement scenarios 

 Inspection Scenarios  

 Inspections for Trash 

 Group discussion was very helpful and was great to discuss different approaches. 

 Things to look for during inspections 

 Scenario discussion 

 The trash presentation 

 Going through several scenarios 

 Scenarios – good to compare how other cities regulate/enforce everyday issues 

 The group scenarios 

 Nurdles, scenarios 

 Trash, but all was continued education 

 Comparing how various jurisdictions handle different situations 

 The review 

 Practical test 

 



Which topics/activities were least beneficial? 

 Car washing 

 Nurdles was interesting but not too applicable 

 Use sound system 

 1. Only because I know the material 

 Nurdles 

 Carwash ($50 a car) 

 None 

 Reg. overview. However, I thought the detail was appropriate for the training and I 
realize that regulatory overview is needed for a complete training 

 WB staff comments on nurdles enforcement. Specifically regulatory requirements are 
vague 

 Siteler Wash 

 No PA system – some words were not properly heard 

 My agency does not have nurdles/plastic factories. Thus the inspection presentation in 
not applicable. Mobile wash and detailing business: not interested at all. Long 
presentation but no point 

 The scenarios 

 The car wash presentation 

 None 

 Inspection Scenarios 

 All that used PowerPoint presentation slides went too fast 

  Tree slayer. Paperless 

 All Pictures Should Be In Color! 

 

Would you be interested in attending a training next year?  33 Yes   5 No 

 Every other year is better 

 

What is your position? (i.e., primary function as it relates to stormwater) 

 Stormwater inspector-industrial 

 Non-Point, Stormwater/FOG inspector 



 (Secondary) – Code Enforcement Officer 

 Pretreatment and Stormwater Inspector 

 Assistant Environmental Inspector 

 Investigations and enforcement reporting 

 Hazardous Materials/waste management, IDDE Inspection 

 Supervisor 

 Inspector  

 Deputy Director/dictator 

 Sr. Environmental Inspector 

 Program Manager 

 I primarily work on C.3 and C.6 Con. as it relates to stormwater development 

 Supervisor responsible for BMP O & M inspection and corporate yard inspections 

 Public Works Inspector 

 Municipal O & M Stormwater Training Inspections 

 Environmental Inspector II for Business and Restaurants 

 Inspections, record keeping 

 Supervisor of street dept & NPS Inspections 

 NPDES Coordinator 

 Environmental Inspector I (industrial) 

 Pretreatment 

 We do stormwater inspection in unincorporated areas of the county 

 HazMat Inspector 

 Program Staff C4-5-6-10 

 Supervisor Inspection 

 Public Works Inspection 

 Environmental Inspector 

 Field Inspections of IND Facilities 

 

 

 



Does your agency hold internal meeting for stormwater staff:  29 Yes   6 No   4 Not Sure 

 Not regulatory 

 Sometimes, on needed basis 

 Not sure 

 Biweekly meetings – City of San Jose 

 Some staff yes, other staff no 

 We don’t really have stormwater staff 

 



FY 11‐12 Annual Report  September 15, 2012 

 
 
 
 
 
 
 
 
 
 

 Appendix 6‐1  
 

 
Construction Site Stormwater Compliance: One‐Day Training for Municipal Inspectors ‐ February 7 and 8, 2012 

 Workshop Announcement  
 Workshop Agenda 
 Attendance List 
 Workshop Evaluation Summary 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

Construction Site Stormwater Compliance: 
One‐Day Training for Municipal Inspectors 

 
 

February 7 and 8, 2012 
 
 



 

 
Construction Site Stormwater Compliance: 
One-Day Training for Municipal Inspectors 

Tuesday, February 7, 2012 
Quinlan Community Center 

10185 North Stelling Road, Cupertino 
8:00 a.m. to 3:30 p.m. 

OR 

Wednesday, February 8, 2012 
Belmont Sports Complex 

550 Island Parkway, Belmont 
                      8:00 a.m. to 3:30 p.m. 

 
This one-day training workshop is for municipal staff who inspect construction sites for compliance with 
stormwater requirements.  The workshop will address:   
 Municipal Regional Stormwater Permit requirements for construction site inspections, 
 Key requirements in the statewide Construction General Permit, 
 Construction BMPs:  proper installation and maintenance, and examples (good and bad), 
 Inspecting construction of permanent stormwater control measures. 

 
Which Day to Attend? 

 The February 7 workshop (in Cupertino) is primarily for staff from agencies in Santa Clara County. 
 The February 8 workshop (in Belmont) is primarily for staff from agencies in San Mateo County. 
 Staff from agencies in one county may attend the other county’s workshop on a space-available basis.

        
Registrations Due January 31, 2012! 
Email or fax this RSVP to Lori Baumgartner, lorib@eoainc.com, fax:  (408) 720-8812, by Tuesday, January 31, 2012.  
For additional information, contact Lori at (408) 720-8811 ext. 2.   

 
Name:   

Agency:    

Phone:    

Email:    
 

Register Now! 

Attention: 
 Do you iinnssppeecctt  ccoonnssttrruuccttiioonn  ssiitteess  for 

stormwater compliance? 
 Do you need training on: 

o Construction BMPs? 
o Inspecting construction of 

permanent stormwater controls?  

There will be no charge to agency staff for the workshop.  Refreshments & box lunch will be served. 
Please pass this flyer along to appropriate staff within your organization. 

You will be sent a confirmation, including an agenda and directions, one week prior to the workshop. 

Check one: 

 Tuesday, Feb 7 (Cupertino) 
 

 Wednesday, Feb 8 (Belmont) 



                  

Stormwater Workshop for Construction Site Inspectors 
Inspecting Construction BMPs and Construction of Permanent Stormwater 

Controls 
 

February 7, 2012 
Quinlan Community Center, Cupertino 

Agenda 
 
8:00 a.m. Registration and Breakfast 
 
8:30 a.m. Introductory Remarks  
 Jill Bicknell, SCVURPPP 
 

Construction Module 
 
8:40 a.m. Municipal Regional Stormwater Permit (MRP) Requirements for 

Inspection of Construction Sites  
  Kristin Kerr, SCVURPPP  
 
9:00 a.m. Key Requirements of the Construction General Permit  
 Tanya Bilezikjian, RBF Consulting 
   
9:30 a.m. Overview of Construction BMPs 
  Scott Taylor, RBF Consulting 
 
10:30 a.m. Break 
 
10:40 a.m. Examples of Enforcement Experiences  
  City of San Jose ESD staff 

   
11:00 a.m. Construction Site Compliance Exercise  
 Scott Taylor, RBF Consulting 
 
11:45 a.m. How MRP Requirements Differ from State Permit Requirements  
 Kristin Kerr, SCVURPPP 

  
12:15 p.m. Lunch 
 

Post-Construction Module 
 
1:00 p.m. Inspecting Construction of Stormwater Treatment and HM Measures  
 Scott Taylor, RBF Consulting 
         
2:00 p.m. Break 
 
2:10 p.m. Treatment Measure Inspection Exercise  
 Tanya Bilezikjian, RBF Consulting 
 
3:00 p.m. Closing Remarks/Adjourn  
 Kristin Kerr, SCVURPPP 



                  

Stormwater Workshop for Construction Site Inspectors 
Inspecting Construction BMPs and Construction of Permanent Stormwater 

Controls 
 

February 8 
Belmont Sports Complex 

Agenda 
 
8:00 a.m. Registration and Breakfast 
 
8:30 a.m. Introductory Remarks  
  Jeanne Naughton, New Development Subcommittee Chair 
 

Construction Module 
 
8:40 a.m. Municipal Regional Stormwater Permit (MRP) Requirements for 

Inspection of Construction Sites  
  Laura Prickett, EOA, Inc.  
 
9:00 a.m. Key Requirements of the Construction General Permit  
 Tanya Bilezikjian, RBF Consulting 
   
9:30 a.m. Overview of Construction BMPs 
  Scott Taylor, RBF Consulting 

10:30 a.m. Break 

10:40 a.m. Examples of Enforcement Experiences  
  Rob Lecel, South San Francisco  

11:00 a.m. Construction Site Compliance Exercise  
 Scott Taylor, RBF Consulting 

11:45 a.m. How MRP Requirements Differ from State Permit Requirements  
 Laura Prickett, EOA, Inc.  

12:15 p.m. Lunch 
 

Post-Construction Module 
 
1:00 p.m. Inspecting Construction of Stormwater Treatment and HM Measures  
 Scott Taylor, RBF Consulting     

2:00 p.m. Break 

2:10 p.m. Treatment Measure Inspection Exercise  
 Tanya Bilezikjian, RBF Consulting 

3:00 p.m. Closing Remarks/Adjourn  
 Jeanne Naughton, New Development Subcommittee Chair 



Construction Workshop - FINAL ATTENDANCE
Tuesday, February 7, 2012

Last Name First Name Municipality

1 Amador Gerardo City of Milpitas

2 Anderson Eric City of Mountain View

3 Arnold Scott City of San Jose

4 Aslin Akrista West Valley Clean Water Program

5 Avalos Jaime City of San Jose

6 Avalos Jose City of San Jose

7 Baggese David City of San Jose

8 Barragan Manuel City of Cupertino

9 Bermillo David City of San Jose

10 Bjurman Brad City of San Jose

11 Blancher Gordon City of Sunnyvale

12 Bocalan Michelle City of Los Altos

13 Bozorginia Mazier Town of Los Gatos

14 Brown Alan City of Sunnyvale

15 Bullock Nigel SCVWD

16 Caldera Sergio City of Milpitas

17 Campbell Ben County of San Mateo

18 Carroll Kelly West Valley Clean Water Program

19 Castro Ray G. City of San Jose

20 Chan Allan County of San Mateo

21 Chang Andy City of Mountain View

22 Chen Jen Town of Hillsborough

23 Cheung Ron City of San Jose - Public Works

24 Chitwood Ron County of Santa Clara

25 Chung Johnson Town of Los Altos Hills

26 Ciprian Jordan City of San Jose

27 Cruz Pete County of Santa Clara Roads & Airports

28 Cruz Tony City of San Jose

29 Damey Mark City of San Jose - Public Works

30 Donaldson Chris City of San Jose - Env. Services

31 Donnelly Cheri City of Cupertino

32 Erkel Brent Andrew City of San Jose

33 Eydam Albert County of Santa Clara Roads & Airports

34 Frederick Mark Santa Clara County Parks

35 Fung Wing City of Mountain View

36 Greef Jeff City of Cupertino

37 Guevara Jerry County of Santa Clara

38 Halleck Bill City of San Jose

39 Hansen Patrick City of San Jose

40 Hart Jared City of San Jose

41 Helms Bill City of Campbell

42 Hernandez Chris City of San Jose

43 Hillabrandt Mark Town of Los Gatos

44 Ho Tran County of Santa Clara Roads & Airports



Construction Workshop - FINAL ATTENDANCE
Tuesday, February 7, 2012

Last Name First Name Municipality

45 Hom Alan City of Campbell

46 Ingebrigtsen Tracy Stanford University - Utilities Division

47 Jones Arion T. City of San Jose - Public Works

48 Khadiv Bardia City of Milpitas

49 Krukar Paul City of San Jose - Public Works

50 Lennon Erin West Valley Clean Water Program

51 Machado Michael Town of Los Gatos

52 Mekala Sindhi City of Monte Sereno

53 Mendoza Cathy City of San Jose

54 Moreno Frank City of San Jose

55 Mostafavi Saeid Town of Colma

56 Mu Huimin City of San Jose

57 Murdock Terry City of Los Altos

58 Naraval Herbert County of Santa Clara Roads & Airports

59 Newton Matthew City of San Jose

60 Nguyen Ted County of Santa Clara Roads & Airports

61 Nichols Allen City of San Jose - Public Works

62 Ottenberg Kathy West Valley Clean Water Program

63 Pagan Steven City of San Jose

64 Parks David County of Santa Clara Roads & Airports

65 Parsons Fletcher Town of Los Gatos

66 Perez Ubaldo County of Santa Clara  

67 Props Jason County of Santa Clara Roads & Airports

68 Prudhel Cassie City of South San Francisco

69 Rivera Martin SCVWD

70 Rodriguez Ralph City of San Jose

71 Rose Patrick City of Santa Clara

72 Rowdy Pipkin County of Santa Clara Roads & Airports

73 Sabich Bobby City of Cupertino

74 Sangha Gary City of San Jose - Public Works

75 Schaut Michael County of Santa Clara Roads & Airports

76 Schramm Jim County of Santa Clara Roads & Airports

77 Seanez David SCVWD

78 Sedaghatpour Shara City of San Jose

79 Smith Karla Stanford University 

80 Souza Steve Town of Los Gatos

81 Strea Gary City of Cupertino

82 Tacke Lauren City of Cupertino

83 Tognetti Shawn City of Cupertino

84 Tucker Charles County of Santa Clara Roads & Airports

85 TuNguyen Trang Town of Los Gatos

86 Van Osdol John San Jose Municipal Water

87 Viray Jun City of San Jose

88 Wier Elliot City of Santa Clara



Construction Workshop - FINAL ATTENDANCE
Tuesday, February 7, 2012

Last Name First Name Municipality

89 Williams Yvonne City of San Jose - Public Works

90 Wilson Steve County of Santa Clara Roads & Airports

91 Winter Richard City of Cupertino

92 Wolff Shoshana City of South San Francisco

93 Wormuth Martin City of San Jose

94 Yamaichi George County of Santa Clara Roads & Airports

95 Yamauchi Tawni West Valley Clean Water Program

96 Yniguez Ray Town of Hillsborough

97 Zacarias Jose City of San Jose

98 Zarghampour Reza City of Mountain View



Stormwater Workshop for Construction  Site Inspectors 

FINAL ATTENDANCE - 2-8-12

Last Name First Name Municpality Phone Number E-Mail
SCVURPPP/ 

SMCWPPP

1 Alao Scott SCVWD 408-568-8833 salao@valleywater.org SCVURPPP

2 Anderson Tim Town of Hillsborough 650-375-7420 tanderson@hillsborough.net SMCWPPP

3 Apilado Emil City of Los Altos 650-947-2626 emil.apilado@losaltosca.gov SCVURPPP

4 Ballard Mike City of Sunnyvale 408-730-7417 mballard@ci.sunnyvale.ca.us SCVURPPP

5 Benedik Tanya City of Milbrae 650-259-2447 tbenedik@ci.millbrae.ca.us SMCWPPP

6 Brown Brian City of Mountain View 650-903-6538 brian.brown@mountainview.gov SCVURPPP

7 Campbell Bruce SCVWD 408-209-6445 bcampbell@valleywater.org SCVURPPP

8 Daher Michelle City of East Palo Alto 650-853-3197 mdaher@cityofepa.org SMCWPPP

9 Daldrup Stephen Veolia Water NA 650-342-3727 stephen.daldrup@veoliawaterna.com SMCWPPP

10 Fairman Aida City of Los Altos 650-947-2603 afairman@losaltosca.gov SCVURPPP

11 Francesconi Dino L. City of Belmont dfrancesconi@belmont.gov SMCWPPP

12 Fujimoto Chris City of Palo Alto 650-329-2430 christopher.fujimoto@cityofpaloalto.org SCVURPPP

13 Fulford Dan City of South San Francisco 650-829-3881 daniel.fulford@ssf.net SMCWPPP

14 Gross Terri SCVWD 408-309-9961 tgross@valleywater.org SCVURPPP

15 Haniger Patrick City of East Palo Alto 650-853-5908 phaniger@cityofepa.org SMCWPPP

16 Hannigan Jose City of San Bruno SMCWPPP

17 Hathaway Mark City of San Mateo 650-522-7321 mhathaway@cityofsanmateo.org SMCWPPP

18 Hill Matt San Mateo County-DPWs 650-599-1416 mhill@co.sanmateo.ca.us SMCWPPP

19 Imamura Scott SCVWD 408-309-7432 simamura@valleywater.org SCVURPPP

20 Jackson Emmett San Mateo County-DPWs 650-599-1463 ejackson@co.sanmateo.ca.us SMCWPPP

21 Justimbaste Eva Veolia Water NA 650-342-3727 eva.justimbaste@veoliawaterna.com SMCWPPP

22 Kenyon Michelle City of San Mateo 650-522-7310 mkenyon@cityofsanmateo.org SMCWPPP

23 Lam Aaron City of San Mateo 650-522-7320 alam@cityofsanmateo.org SMCWPPP
24 Laporte Marty Stanford University 650-725-7864 martyl@bonair.stanford.edu SCVURPPP

25 Latu John City of East Palo Alto 650-853-3165 jlatu@cityofepa.org SMCWPPP

26 Lecel Rob City of South SF 650-829-3882 rob.lecel@ssf.net SMCWPPP

27 Lind Larry City of Los Altos 650-947-2624 llind@losaltosca.gov SCVURPPP

28 Lowrie Bill City of Burlingame 650-455-3859 blowrie@burlingame.org SMCWPPP

29 Lowrie Mik City of Burlingame 650-455-3884 SMCWPPP

30 Loy Mr. Whitney City of Menlo Park 650-330-6747 wjloy@menlopark.org SCVURPPP

31 Maharaj Umesh City of San Bruno 650-616-7064 umaharaj@sanbruno.ca.gov SMCWPPP

32 Mao Shaun City of Menlo Park 650-330-6753 symao@menlopark.org SCVURPPP

33 McCarty James City of East Palo Alto 650-853-3197 mdaher@cityofepa.org SMCWPPP

34 Medina Marty City of San Bruno 650-616-7048 mmedina@sanbruno.ca.gov SMCWPPP

35 Miranda Luca City of San Bruno 650-616-7076 lmiranda@sanbruno.ca.gov SMCWPPP

36 Morales Rene L. City of Menlo Park 650-330-6746 rlmorales@menlopark.org SCVURPPP

37 Murphy John City of San Bruno 650-616-7019 jmurphy@sanbruno.ca.gov SMCWPPP

mailto:salao@valleywater.org
mailto:tanderson@hillsborough.net
mailto:emil.apilado@losaltosca.gov
mailto:mballard@ci.sunnyvale.ca.us
mailto:tbenedik@ci.millbrae.ca.us
mailto:brian.brown@mountainview.gov
mailto:bcampbell@valleywater.org
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mailto:martyl@bonair.stanford.edu
mailto:jlatu@cityofepa.org
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mailto:mmedina@sanbruno.ca.gov
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mailto:jmurphy@sanbruno.ca.gov


Stormwater Workshop for Construction  Site Inspectors 

FINAL ATTENDANCE - 2-8-12

38 Pacini Ken City of San Mateo 650-522-7333 kpacini@cityofsanmateo.org SMCWPPP

39 Padilla Tino City of San Bruno 650-616-7040 tpadilla@sanbruno.ca.gov SMCWPPP

40 Raj Jai City of San Mateo 650-867-2689 jraj@cityofsanmateo.org SMCWPPP

41 Tallitsch John City of Belmont 650-637-4701 jtallitsch@belmont.gov SMCWPPP

42 Tam Dickson City of Mountain View 650-903-6532 dtam@mountainview.gov SCVURPPP

43 Tripiano Frank City of Sunnyvale 408-730-7417 ftripiano@ci.sunnyvale.ca.us SCVURPPP

44 Ung Mario City of San Mateo 650-522-7315 mung@cityofsanmateo.org SMCWPPP

45 Vann James City of San Mateo 650-823-8306 jvann@cityofsanmateo.org SMCWPPP

46 Vergara Anthony City of San Mateo 650-823-8340 avergara@cityofsanmateo.org SMCWPPP

47 Wahidi Syed City of Campbell 408-866-2165 syedw@cityofcampbell.com SCVURPPP

48 Wemmer Andy City of South San Francisco 650-829-3883 andrew.wemmer@ssf.net SMCWPPP

mailto:kpacini@cityofsanmateo.org
mailto:tpadilla@sanbruno.ca.gov
mailto:jraj@cityofsanmateo.org
mailto:jtallitsch@belmont.gov
mailto:dtam@mountainview.gov
mailto:ftripiano@ci.sunnyvale.ca.us
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         Evaluation Form 

         Summary  
 

 

 

Stormwater Workshop for Construction Site Inspectors 

 
Attendance:   98 

Evaluations:  72 

 

 

Quinlan Community Center, Cupertino City Hall                                                Tuesday, February 7, 2012 

 

Construction Module 

1. MRP Requirements for Inspection of Construction Sites - Given by Kristin Kerr, 

SCVURPPP 

Very Useful     51 Somewhat Useful      21                     Not useful   0 

Comments: 

 Always good to be reminded. 

 Great refresher. 

 Helps to pause every 5 minutes or so and make sure there are no questions. Examples 

of references always help. 

 Whatever can mitigate the confusion. 

 Good refresher and it is good to let everyone know why the inspections are important. 

 Distinguish between MRP and SGCP. Good comparison. 

 

 

2. Key Requirements of the Construction General Permit - Given by Tanya Bilezikjian, 

RBF Consulting 

Very Useful     55 Somewhat Useful     15                      Not useful     1 

Comments: 

 Helpful to have the express version of the construction permit. 

 Seemed to be created for contractors more than inspectors. 

 Really fast - not enough time. 

 Very important for my business. 

 Good distillation of most important points. 

 Good summary. 

 Understood how to do inspections. 

 The particulars of “the permit” are far over the head of construction inspectors. 

 

 

 



3. Overview of Construction BMPs - Given by Scott Taylor, RBF Consulting   

Very Useful     59 Somewhat Useful      12                     Not useful     1 

Comments: 

 The field information is the most useful. 

 Great photo examples. 

 A little long. Better if broken up into 2 parts with break. 

 Practical and clear presentation. 

 Good information. 

 Good refresher on good/bad installations. 

 Good examples. 

 Knew what measured to keep BMPs. 

 Good background information only. 

 In showing video, provide audio. Also, speed up presentation. 

 

 

4. Examples of Enforcement Experiences - Given by Cathy Mendoza, City of San Jose ESD 

Staff 

Very Useful     44 Somewhat Useful     25                      Not useful     3 

Comments: 

 Good. 

 Creates a better understanding of the process. 

 View from a big city perspective. 

 Unclear about the interaction with the subcontractors. Why not have the general 

enforce? 

 Good example. 

 The presentation let us know about how they (City of San Jose) performs inspections. 

 

 

5. Construction Site Compliance Exercise - Given by Scott Taylor, RBF Consulting 

Very Useful     50 Somewhat Useful      19                      Not useful     1 

Comments: 

 Could use more time. 

 Like to see what BMP’s fall under which of the 6 categories handed out with 

inspection exercise. 

 Better slide show highlighting issues/problems. 

 Key for my business. 

 Always good to have to work through real world example. 

 I think this was good to put people in a position to make a judgment. 

 Gave us examples of how we do inspections. Good transition into reality. 

 



6. How MRP Requirements Differ from State Permit Requirements - Given by Kristin 

Kerr, SCVURPPP 

Very Useful     37 Somewhat Useful       26                      Not useful     3 

Comments: 

 Still confusing, wish they would be the same. 

 Helped clear up both general construction and MRP differences. 

 Needs to be discussed more. 

 Good summary 

 Pretty dry - try to mix it up with some humor if possible. 

 Still confusing. 

 Maybe a chart to aid in further understanding. Less confusing. 

 Good to note distinctions between two permitting requirements. 

 Made us clearly understand what differences between regional and statewide. 

 

 

Post-Construction Module 

 

7. Inspecting Construction of SW Treatment and HM Measures - Given by Scott Taylor, 

RBF Consulting 

Very Useful     49 Somewhat Useful        10                     Not useful     1 

Comments: 

 Long. Break into 2 parts. Good information. 

 Great real-world examples. 

 Great module. 

 Helpful to have examples of potential issues/failures for different systems. 

 Some things just not in use. Long winded. 

 

 

8. Treatment Measure Inspection Exercise - Given by Tanya Bilezikjian, RBF Consulting 

Very Useful     34 Somewhat Useful       16                       Not useful     1 

Comments: 

 I felt that I didn’t have enough information to successfully complete the assignment. 

 Good to hear opinions of others. 

 Enjoyed the pace - enough time to take in data. 

 Few projects with this need. 

 Some of issues were not obvious. 

 

 

 



GENERAL COMMENTS 

 

Did this workshop meet your expectations? (circle one)                       Yes               55    

                       No                  2 

 

What parts of the training were most useful to you? 

 All. 

 Visual examples. 

 Specific information about treatment measures, also case studies. 

 MRP requirements. 

 Actual slides of site situation and what to do to remedy them. 

 The requirements for reporting and inspection. 

 Inspection exercises. 

 Going through inspection forms. 

 Enforcement and post construction maintenance. 

 Refresher course. 

 Examples of what works. 

 Construction BMPs. 

 Overview of construction BMPs. 

 MRP vs. State permit 

 What to look for during inspections/enforcement from SJ. 

 Post-construction BMPs. 

 MRP vs. CGP. 

 LID treatment. 

 Slide shows/examples. 

 Construction general permit. 

 Filling out inspection sheet and receiving pre-filled out example inspection sheets. 

 1
st
 hand experience. 

 TCM/HM/Bioswale inspection. 

 BMP and SW presentation. 

 Real world examples, photos of what works and what doesn’t. 

 Post construction inspection guidance. 

 MRP requirements and construction site compliance. 

 BMPs inspection - it’s good to know what the BMPs are intended for and how they 

should work and how they can fail. 

 

 

What would have made this training more useful? 

 Nothing. 

 More pictures of actual projects (local projects). 

 Construction from beginning to final of storm treatment. 

 The treatment measure exercise could have been clearer. 

 More pictures to provide examples of equipment, BMPs. 



 Should be more regional specific. Hard to understand what San Diego issues has to do 

with Santa Clara Valley. 

 Field trip exercise. 

 Possible field trip/meeting. 

 Suggestions on what inspectors can do on some specifics, such as determining if 

approved soil mix was used. 

 Even more examples. Also different size projects. 

 Less design, more inspection. 

 Shorter presentations. 

 Definition of terms used in SWPPP. 

 We can read the books. We need more discussion of each subject. 

 More video with sound. 

 Pick a real situation and go over process from start to finish. 

 Redundancy. 

 More inspection scenarios. 

 More knowledge. 

 Hands-on or mini field trip exercise.  

 Photos ok, but hard to visualize things such as slope functionality. 

 Introducing us to some vendor reps of these BMP products. 

 More practical exercises. 

 Updated material 

 Provide material displays. 

 Discuss personal experience; inspections/non-compliant sites. 

 

 

What topics would you recommend for future training? 

 General updates to ordinances/changes to rules. 

 More case studies would be helpful. 

 Possibly include some of the testing requirements and procedures. 

 Enforcement procedures. 

 The other side of the story. Perspective from developers/contractors. 

 Construction site audit on how project owners can conduct an audit of contracted site. 

 The enforcements. 

 Inspector Training Certificates. 

 Have product samples of erosion controls. 

 Difference between agencies jurisdictions and overlap compliance. 

 Real design example. 

 I would recommend keeping the post construction module along with the standard 

construction BMP training. 

 Local issues (as opposed to San Diego examples). 

 Post construction inspections. 

 Steps and enforcement for non-compliant sites. Example, contractor makes correction but 

still not in compliance after 2
nd

 and 3
rd

 re-inspection. 

 



 

General Comments?  

 Thanks. 

 Looking forward to next year. 

 Great training! Thanks. 

 Miss the vendors. 

 Good class. 

 It met my overall expectations. 

 Nicely paced - not too busy or too slow. 

 Very good, thanks. 

 Update your photos of construction sites. 

 Always enjoy RBF trainings. They are fun and have great photos. 

 Provide better information materials, not just copies of the PowerPoint presentations the 

speaker reads. 

 Great seminar! 

 Overall, this was much more useful than past sessions. 

 Always great to review especially when not used on a regular basis. 

 Training helpful, need more videos. 

 Great job! 

 Great course! 
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FY 11-12 Watershed Watch Campaign Work Plan - DRAFT 
 
BACKGROUND 
 
The primary goals of the Watershed Watch Campaign (Campaign) are to: 

1. Change behaviors that negatively impact the watershed. 
2. Encourage behaviors that protect, preserve and restore the watershed. 
3. Inform audiences about activities that impact the watershed.  
4. Build awareness of watershed issues in general. 

 
In fiscal year FY 10-11, the Watershed Watch consultant AdManor, Inc.: 

• Implemented the FY 10-11 Watershed Watch Campaign work plan   
• Maintained and developed partnership relationships that benefit the Program 
• Maximized campaign resources through value-added development and effective 

media implementation 
• Coordinated campaign activities in consultation with the Watershed Education 

and Outreach Ad Hoc Task Group (WEO AHTG) 
• Implemented the Campaign litter TV message in Spanish 
• Developed an email newsletter to send Campaign news to registered contacts 

 
The Campaign’s FY 10-11 media buys balanced radio, cable and broadcast television, 
outdoor/transit and online advertising.  Messages included problem-specific IPM, litter 
messages and event-specific car wash messages. Brief pollution prevention reminders 
and tips, plus event and promotions announcements were delivered through social 
networking media. 
 
Each year, the campaign effectiveness has been measured through 

• Hits on the www.MyWatershedWatch.org website 
• Inquiries on the phone hotline 
• Requests for information on the hotline and website 
• Quantity of fluorescent bulbs dropped off at participating hardware stores and 

household hazardous waste collection events. 
• Media gross impressions 
• Spot surveys conducted at community events 
• Attendance at Watershed Watch promotional events 

 
In FY 13-14, the Program will conduct a public opinion survey to further evaluate the 
Campaign’s effectiveness, relative to FY 09-10 survey results.   
 
FY 11-12 Watershed Watch Campaign Work Plan 
 
The FY 11-12 Work Plan is based on a campaign budget of approximately $150,000. If 
additional funds become available, they will be allocated according to the prioritized 
needs of the Campaign and feedback from the WEO AHTG.  
 
To meet the requirements in the Municipal Regional Permit (MRP), the current priorities 
of the Campaign include public education on pollution potential from pesticides, 
alternatives to conventional pesticides, anti-litter messages and general storm drain 
awareness. Additional or secondary messages include proper disposal of items 
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containing mercury, car wash / automotive maintenance messages, proper discharge of 
pool and spa water, and water conservation. 
 
The Campaign will help the Program and Co-permittees comply with the following MRP 
Provisions: 
 
• C.7.b. Advertising Campaign 
• C.7.c. Media Relations – Use of Free Media 
• C.7.d. Stormwater Point of Contact 
• C.7.e. Public Outreach Events 
• C.9.h.iii. Pest Control Contracting Outreach (outreach to residents who use or 

contract for structural or landscape pest control) 
• C.15.b.iv. Individual Residential Car Washing Discharge 
• C.15.b.iv. Swimming Pool, Hot Tub, Spa, and Fountain Water Discharges 
• C.15.b.vi.a. Irrigation Water, Landscape Irrigation, and Lawn or Garden Watering 

(messages on promoting water conservation,  proper irrigation, use of less-toxic 
pesticides, and use of drought tolerant, native vegetation). 

 
Where applicable, Campaign activities will be coordinated with activities of other local 
and regional outreach programs (e.g., the BASMAA Regional Ad Campaign, City of San 
José stormwater and wastewater campaign, Santa Clara County HHW Program, and 
BASMAA Media Relations) to promote the goals of the Campaign while maximizing 
regional campaign resources.  
 
AdManor Inc. (“consultant”) will adapt this Work Plan as needed upon the development 
and release of information about these other programs. After evaluating their strategies 
and creative, the consultant will recommend effective ways to support them and align 
Watershed Watch strategies and tactics with them, in order to benefit SCVURPPP. 
Adaptations and implementations may impact the Campaign’s creative, website, 
partnerships, media and social networking. 
 
Campaign activities will be evaluated on an ongoing basis, and changes made as 
required for effectiveness. 
 
In FY 11-12, the consultant will implement the following tasks to achieve the goals of the 
Campaign.  
  

TASK 1: Creative Development 

This task includes revisions to existing messages and the development of one additional 
message or durable feature for the Campaign (display, interactive website feature, etc.). 
Creative needs will be determined by the WEO AHTG as dictated by the priorities of the 
Campaign (e.g. media selection and applicable production, new messages).   
 
Creative needs may also be impacted by: 

• Stormwater agencies’ regional campaign creative, and SCVURPPP’s desires to 
integrate or localize those creative developments into the Watershed Watch 
Campaign.  

• Opportunities for free media or alternative messaging, such putting campaign 
messages on public agency utility trucks, public access TV, window displays, etc. 
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TASK 1 DELIVERABLES: 
Final deliverables are contingent upon media plans and WEO AHTG agreement about 
the message focus for each campaign flight. Deliverables may include creative materials 
for: 

• Transit media (production of bus board posters, vehicle wraps) 

• Radio (recorded messages, public service announcements, updates to class 
schedules for Green Gardener recruitment) 

• Collateral (point-of-purchase displays/prompts, materials for distribution)  

• New media (internet, social media, mobile, etc. ) advertisements or application 
production 

• Discount Card revisions and printing 

• Interpretive Display (updating and repairing Campaign display at Happy Hollow 
Park & Zoo)  

TASK 1 BUDGET: $9,000 

TASK 2:  Media Advertising 

The FY 11-12 media plan may be a continuation of the FY 10-11 media plan, with a 
thorough review of media proposals from local radio, television, transit and internet 
media companies. Print media may be considered for targeted outreach or promotion of 
specific programs such as the Santa Clara Valley Green Gardener program. 

The consultant will develop media partnerships, schedules / flight plans and budget 
allocations in a comprehensive media plan. In developing these plans, the consultant will 
work with the WEO AHTG to clearly identify and define their media goals and 
preferences, and obtain their approval.  

Requests for proposals will be developed to educate the media regarding the goals of 
the campaign, the prospective media schedule(s)/plan, budget, and the criteria on which 
proposals will be judged. RFPs will be distributed to media in the geographic target area, 
defined as Santa Clara County geographic area, also known as the area of dominant 
influence (ADI). San Francisco media may also be included with the instruction that 
comparative data is based on coverage of Santa Clara County audiences. 

Media Allocation   
The consultant will allocate the media budget proportionate to language/population of 
the target audiences, and the media’s effectiveness in delivering audiences and added-
value to the campaign. The consultant will create an appropriate balance based on the 
goals, budget for the campaign, any timely circumstances and/or other campaign partner 
activities relevant to Watershed Watch goals and messages.  

Media Selection                                                                                                                           
Measured results of the FY 10-11 campaign, trends in audience media usage, changes 
in the media market, and relevant activities in other regional advertising/outreach 
campaigns may impact media selection.  

Media will also be evaluated for its: effective reach in the ADI (ratings); efficiency based 
on cost per point, reach & frequency to target audience(s), added value, and partnership 
opportunities.  
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Media will be selected to create a desirable balance of reach and frequency; limited 
duplication in programming and formats for maximum reach to targeted audiences; 
maximum impact weighing rating points and impressions; and adequate frequency to 
create impact.  

Selection will consider the proportion of media in English and Spanish relative to the 
population, effectiveness in delivery of the message, the messages the Campaign wants 
to deliver (appropriate to any medium), partnerships and value-added media and 
promotions. 

Media Schedule                                                                                                                               

The FY 11-12 media schedule will strive for continuous presence of pollution prevention 
messages throughout the year, and support for Campaign events and special interests 
such as car wash partnership promotions, Santa Clara Valley Green Gardener Program, 
etc. 

The consultant will present the recommended detailed media plan to the WEO AHTG for 
approval. The media plan will be revised as needed based on comments received. 

Upon approval of the media plan, the consultant will confirm schedules with the media 
and secure contracts, including written commitments of added value and promotions. All 
creative materials and traffic instructions/insertion orders will be distributed to the media. 

Messages 
Messages in summer and spring will focus on Integrated Pest Management as 
alternative to toxic pesticides and chemicals that can contribute to urban runoff pollution 
and harm the watershed.  

Messages in fall and winter will focus on litter prevention, and general storm drain 
awareness messages.  

Messages regarding the dangers of mercury and safe handling of items containing 
mercury, messages for general storm drain awareness and education, and messages 
that relate to specific events will be included in social networking and “new media” 
outreach, grassroots events and advertising to promote events. Messages about proper 
clean up and HHW disposal are especially timely during seasonal transitions to fall and 
spring. 

Messages regarding automotive pollutants and car washing messages will accompany 
promotional car wash events.  

Messages may also promote the Watershed Watch website and social networking 
opportunities as a means to develop new social media audiences. 

Task 2 DELIVERABLES: 

• RFP to Media (Media Negotiation) 

• Media Recommendations 

• Media Plan 

• Media Buy/Placement 

• Traffic (creative and scheduling instructions)  

• Billing / Reconciliation / Documentation 

• Media Campaign Summary (Report) 
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Task 2 BUDGET:  $91,850 
 

Task 3: Partner Development and Coordination 

Developing partners has proven successful in augmenting campaign resources. 
Partners have distributed Watershed Watch materials and messages through 
targeted events, educational and promotional activities, web site links, and other 
added-value resources.  The consultant will continue to work with past and existing 
partners so that the list of partners continues to grow each year.   
 
The consultant will target like-minded businesses and organization in development of 
additional partnerships that present opportunities increase audience reach, awareness 
and messaging impact, such as: 

• Additional or alternate media partners – broadcast television and news, movie 
theaters, etc. 

• Outdoor (especially water-related) events, recreational venues and retailers 

• Home improvement 

o Hardware, garden and home improvement retailers  

o Home service providers (pest control, permeable paving, rain harvesting, 
lawn substitution, landscape design and maintenance) 

• Gardening / IPM programs and groups 

• Educational - San Jose Tech Museum, San Jose State University Environmental 
Studies Department, Santa Clara University Environmental Sciences Institute; 
encourage student studies and projects focused on watershed protection and 
pollution prevention in cooperation with Watershed Watch. 

• Automotive – retailers, oil change / service centers, car washes 

• Homeowners associations, property management companies, multi-family 
dwelling property owners (regarding IPM, Green Gardner program, landscaping 
for runoff reduction, car washing, and waste management related issues such as 
litter abatement and HHW / e-waste disposal) 

The consultant will distribute a partnership kit to all new partners and potential partners, 
which presents partnership benefits and opportunities and tools for displaying their 
support of WW, and thanks them for their partnership. In pursuing new partners, when 
appropriate, the consultant will develop customized proposals with specific benefits and 
creative partnering opportunities, developing mutually beneficial relationships and 
activities. 

The support of these relationships includes coordinating outreach materials or 
messages, promoting the partner’s interests that are shared with the Program, 
participating in key activities and events, and suggesting or developing win-win 
opportunities.  

Partnerships will be promoted through social networking activities and on the Campaign 
website. Discount Card partners will experience additional promotion from Card 
distribution by other partners, media and through Campaign events and outreach. 

If needed, the consultant will help the WEO AHTG review other local and regional 
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campaigns (e.g., the BASMAA Regional Ad Campaign), and provide feedback. 

Task 3 DELIVERABLES: 

• Ongoing contact with partners; work with existing partners and renew previous 
partners 

• Partnership kits (ongoing) 

• Maintain updated contact data and partnership details 

• Development of new creative partnership opportunities / scenarios 

• Monthly written report of results or activities 

• 2 new community/business partnerships 

Task 3 BUDGET: $5,000 
 

Task 4:  Development of Value-Added Resources 

The media offers excellent value added opportunities. The consultant will negotiate with 
the media for added media exposure (including news and editorial opportunities), 
requesting innovative partnerships and sponsorship opportunities with the media and 
their advertisers.   
 
Existing and new partnerships (non-media) will also be explored for added-value 
opportunities. Opportunities include but are not limited to: 

• Donations of merchandise or services to be used as incentives for increased 
participation, impact and awareness among audience 

• Discount Card offers 

• Signs or space to provide prompts, distribute Campaign materials 

• Public Service Announcements / donated airtime or space 

• Events; in-kind Campaign participation in events, promoting the Campaign as a 
sponsor/participant for added exposure, and on-site hosting for Campaign events 

• Media programming or content sponsorships   

• Cross-promotions, contests  

• Web links and online features; social networking 

• News and editorial opportunities 

 Task 4 DELIVERABLES: 

• Value-added as negotiated with media and partners 

• Monthly written report of results or activities 

• Two third-party promotions, e.g. car wash promotions  

Task 4 BUDGET: $5,000 
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Task 5:  Website Maintenance & Social Networking 

The consultant will maintain the Watershed Watch website on an ongoing basis, 
encouraging partners to provide news, and creating more ways and reasons for the 
public to frequent the site.  

The consultant will update it regularly and frequently (English & Spanish) with the latest 
news/ articles, creative, partnership links, and events/announcements, including removal 
of expired or past events and news in a timely manner.     

The consultant will track web activity and comment on any potentially relevant trends 
observed, trouble-shoot any issues, and develop new content as needed to meet 
Campaign goals and promote Campaign events, partnerships and programs, and 
promote public interaction. 

New Media / Social Networking 
The consultant will continue to implement the Campaign’s social networking outreach 
strategy, develop new messages as needed, and regularly evaluate and adjust the 
social networking strategy as needed.  The current strategy includes (at minimum) 
weekly postings to Facebook and Twitter, outreach to promote social media followers, 
email newsletters to opt-in subscribers, and social networking message development. 

Task 5 DELIVERABLES: 

• Ongoing and on-demand maintenance to website 

• Frequent messaging through social media 

• Monthly written report of results or activities 

Task 5 BUDGET: $8,000  
 

Task 6:  Outreach Events 

The consultant will work with the Program to develop, support and implement the 
Campaign annual outreach event plan. The consultant will strive to present a variety of 
community event opportunities in Santa Clara Valley that reach a large number and 
broad demographic range of SCVURPPP target audiences. The consultant will also 
seek targeted message-aligned events, such as: 

• Earth Day events   

• Home & Garden Shows 

• Garden Tours (featuring native and drought-resistant plantings, run-off 
prevention, organic gardening/IPM practices) 

• Santa Clara County Parks & Recreation events and venues 

• Outdoor events/activities that take place in a watershed recreation area 

• “Green” living/sustainability or health-related events 

• Family and/or student related events and activities 

The consultant, Program staff and Co-permittees will provide staffing for the community 
events. Program staff will coordinate the staffing schedule, compile outreach materials 
for distribution, and prepare the post-event summary report.  
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For public information, a calendar of Campaign and Campaign Partner events will be 
published online through the Campaign website.  

Task 6 DELIVERABLES: 

• Event calendar development and maintenance (website) 

• Coordination of events with Program staff (applications and registration fees).  

• Staffing the Watershed Watch booth at events (equivalent to 5 days). 

Task 6 BUDGET: $7,000 

Task 7:  Media and Public Relations 

 
Public and press relations, both proactive and reactive, will be utilized to increase 
audience awareness and understanding of current events and activities that affect the 
watersheds. The consultant will implement the following tasks: 
 
• The Santa Clara Valley Green Gardener Program will be promoted through media 

outreach, in addition to paid advertising 
 
• The consultant will utilize community calendars in internet, print, TV and radio for no-

cost announcements of events, programs and activities.  
 
• When needed, the consultant will conduct local media relations to promote the 

press releases/PSAs developed by the BASMAA Media Relations Committee.  
 
• If applicable (as it was in FY 10-11 on Univision TV), schedule and coordinate 

added-value editorial news opportunities with the media, develop stories and 
talking points, provide props when relevant 

 
Task 7 DELIVERABLES: 

• Localized PR support for Regional Media Relations outreach, if needed 

• Development of stories and coordination of editorial coverage (as negotiated as 
added-value with media plan, partnerships or otherwise) 

• Ongoing maintenance of press contact data 

• Media relations effort to publicize the Green Gardener class  

Task 7 BUDGET: $5,000 

Task 8: FY 12-13 Work Plan Development 

The consultant will compile and submit monthly, mid-year and year-end campaign 
activity reports for all applicable tasks. Details will include measurable results of 
campaign activities and estimated added-value amounts. 

The consultant will develop the FY 12-13 Work Plan and Media Plan adapting to the 
measured results of the FY 11-12 campaign. 

Task 8 DELIVERABLES: 

• FY 12-13 Work Plan 
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• FY 11-12 mid-year and year-end reports 

• Monthly reports 

Task 8 BUDGET: $5,500 
 

BUDGET SUMMARY:  

 
BUDGET SUMMARY:  

TASK 1 Creative Development $9,000 

TASK 2 Media Advertising $91,850 

TASK 3 Partnership Development $5,000 

TASK 4 Added-Value Development $5,000 

TASK 5 Website Maintenance and 
Development 

$8,000 

TASK 6 Event Coordination $7,000 

TASK 7 Media/Public Relations $5,000 

TASK 8 FY 12-13 Work Plan $5,500 

TOTAL CONSULTANT BUDGET $136,350 

EOA Mark Up  $13,635 

TOTAL CAMPAIGN BUDGET $149,985 

 

Mid-Year Budget Review 
The consultant recommends a mid-year budget review to determine if any of the budgets 
assigned to specific tasks should be reallocated to other tasks to maximize the 
effectiveness of the budget in meeting the campaign’s needs. 



Watershed Watch Campaign 
FY 11-12 Media Plan 
 
Goals & Resources 
• Total media budget: $91,850. 
• Allocate 25% to targeted Spanish media. 
• Balance of budget allocated to English media to reach primary target 

audience: College educated Santa Clara County homeowners, aged 35+. 
 
Frequency-Based Campaign 
• Frequent and timely reminders about pollution-prevention activities are helpful 

to our audience when they are making decisions that may impact the 
watershed.  

• A frequency-based media approach is recommended to achieve consistent 
presence of the Watershed Watch messages in the market.  

 
Budget 
• The total FY 11-12 media budget is $91,850 in Watershed Watch Campaign 

funding.  
• To reflect target audience demographics, approximately 25% or 

approximately $23,000 of the budget may be in Spanish-language media.  
 
Audiences 
• All ratings/reach information is specifically for the Santa Clara County (San 

José metro area) market. 
• When available, efficiencies for audiences 35+ have been provided to gauge 

the most efficient media for reaching the primary target audience.  
• For Spanish language, the consultant focused on ratings in the 18-49 

demographic, consistent with the population. 
o According to 2010 US Census, the total population for Santa Clara 

County is 1,781,642, and Hispanic/Latino population is 479,210 
(27% of population) 

o According to Arbitron media data, the San José metro media 
market is 1,531,000 aged 12+ and Hispanic 12+ is 369,900 (24%) 

• Languages spoken at home: 
o Data1 indicates only 55% of County residents speak English at 

home, however of those who speak another language at home, 
78% speak English well, to very well.  

o Combined, 90% of the population speaks English. 
o 4% of the population are those who prefer speaking an Asian-

language at home, and don’t speak English well, or at all. 

                                                 
1 http://www.city-data.com/county/Santa_Clara_County-CA.html 
(Consultant did calculations based on numbers provided by city-data.com) 



o When we combine Spanish & English language outreach / 
messages, we exclude just 1% of the population with our potential 
messaging, for residents who don’t speak English at all. 

• Combined, Asian-descent audiences make up a higher percentage of the 
population than Spanish (32% according to 2010 Census reports) however, 
this is fragmented into sub-sets such as Chinese, Vietnamese, Filipino, 
Japanese, Korean and Asian Indian. 

o Throughout the County overall, the highest levels of populations in 
these ethnicities are: 

 Chinese 7% 
 Vietnamese 6% 
 Filipino 5% 

o Audience language needs vary significantly by city. For example, 
information from 20082 indicates Cupertino and Milpitas populations 
are actually Asian-majority.   

• Consultant recommendation:  
o Focus Campaign media resources on English and Spanish to reach 

90-99% of the target audience. 
o Support co-permittees to provide creative resources for use in 

localized targeting of specific Asian-languages. 
 
Messages 
The media campaign will focus on: 
• Pesticides (IPM, Green Gardener and Our Water Our World program) 
• Litter  
• Mercury / HHW 
• Car washing (promote promotional partnership events and awareness of 

automotive pollutants) 
 
Additional water conservation messages and co-permittee program messages 
and events are also integrated into messages on social media and added-value 
mentions on radio media. 
 
Our goals for creative placement are to: 

o Maintain consistent Campaign branding.  
o Maintain message synergy across various media whenever possible. 
o Maintain message synergy with complementary campaigns, such as 

BASMAA or other regional campaigns, where relevant or in line with 
Campaign goals.  

 
Existing messages will be used as much as possible.  Exceptions and 
considerations include: 

                                                 
2 12/9/08 San Jose Mercury News: “Census shows Cupertino, Milpitas have Asian-majority populations,” by Mike Swift 
 



o BASMAA litter message development may influence the Watershed 
Watch approach to litter messaging.    

o City of San Jose’s proposed regional storm/waste water umbrella 
campaign effort may also influence the Campaign’s desire or need 
for new creative approaches and executions. 

 
• Media selections, partnership and added-value development, or co-permittee 

needs may inspire or require new creative development, for example: 
o New television can be developed or adapted from the original 

“Karma” spot, or a new concept could be developed. 
 Two (2) 15-second TV spots could be utilized as “bookends” 

to open and close commercial breaks, for the same cost as 
one 30-second spot.  

 15-second spots could also be used online for “video pre-
roll” or other formats of online and social media messaging 
(youtube.com, facebook.com, etc.) 

 KNTV sponsorship calls for a 60-second spot, which may 
allow for two 30-second spots, or one 60-second spot. 

 KNTV sponsorship allows for Watershed Watch segments 
within the last portion of the weekly program, length and 
production options are to be determined. 

o Print ads  
 e.g. thank the partners Our Water Our World store partners 

in print ad(s). 
 Foreign language ads for co-permittees 
 Ads/advertorial for new publication(s) 

o IPM bus tail  
• If the Campaign determines that litter messaging is best addressed solely 

through the BASMAA Regional litter ad campaign, Watershed Watch may 
want to focus TV and VTA messages (currently litter-focused) on other 
problems/solutions (e.g. IPM, Green Gardeners) and begin developing new 
messages. 

 
Scheduling 
Schedules will maintain a media presence throughout the year.  
• IPM messages are timely in late spring, summer and early fall.  
• Litter messages are especially timely during the rainy season early winter 

through the spring.  
• Mercury messages are appropriate year-round, but may be ideal during late 

winter and early spring.  
• Car wash messages and events are ideal for late spring and throughout the 

summer and early fall when car washing is eminent. Media and carwash 
events with partners will be scheduled accordingly.  

 
 
 



2012 is a Political Election Year: 
• During political windows (designated time periods before public/general 

elections), bona fide political advertising qualifies for political rates, which are 
defined as the lowest unit rate on record during that period.  

• Political advertising may impact the media’s willingness to negotiate rates 
during those political windows, to maintain higher unit rate levels. It also 
means audiences are often inundated with political ads. This may influence 
the way we schedule our advertising. 

• Political windows for 2012: 
o Presidential Primary December 24, 2011 – February 7, 2012 
o State Direct Primary April 6, 2012 – June 5, 2012 

 
Media Plan Summary 
Spanish Features  

• 3 Al Despertar Live appearances  
• 8 weeks of spots on the air (includes 4x Encuentro En La Bahia as added 

value) 
English Features 

• 13 weeks KNTV Class Action sponsorship – includes editorial 
opportunities and  spots in the news, reaches wider TV audience 

• 7 weeks each on KEZR and KBAY – continues relationship with current 
audience, may reduce value-added 

• 1 month VTA Bustails  
Efficiency 

• Exchanges some radio for VTA, some Spanish for English, reduces 
online 

• 9 Million gross impressions, plus Facebook or Google 
• $10.15 cost per thousand   

General Market Media (English Media) 
Planned budget $70,855 
 
Transit 
VTA Transit – Bus Tails  
• VTA partnerships are currently under evaluation at VTA, as they work to 

determine the value of partnerships in increasing ridership and revenues.  
• A partnership may be possible for bus tails, but only if we are not contracted 

to buy them from their media vendor (Lamar). While this is pending, we have 
refrained from contacting Lamar for a proposal so we don’t jeopardize an 
opportunity for bus tail donations from VTA. Therefore, estimates are based 
on the previous contract. 

• VTA will be scheduled for June 2012 with likelihood of scheduling 
consecutively with July 2012 (FY 12-13) for maximum production shelf life. 

• 50 bus tails (33 paid, 17 bonus) for 4 weeks; $7,500  
• CREATIVE:  



o Message will be coordinated in concert with other media to support a 
selected message. 

o Utilize exisiting litter bus tail, or develop new litter or other message 
based on needs of the Campaign. This will also depend on budget 
avaialble after KNTVClass Action production needs are met. 

 
Internet/New Media Advertising  
Refers to advertising (paid space) in new media as part of the media campaign, 
not social networking activities.  
 
Facebook.com 
• Geo-targeted and demographically targeted   
• Goal of $5 per day, with an average of $1 cost per click; $1,825 per year. 
• CREATIVE: 

o Litter messaging may utilize BASMAA Regional litter ad campaign 
messages in social media (and other appropriate media outlets) for 
local support of the regional campaign targeting youth audiences aged 
16-24.  

 
ALTERNATE 
Google.com 
• Geo-targeted and targeted by key word / user searches 
• Budget may be split between Google and Facebook depending on the goals 

and needs of the Campaign. 
• CREATIVE: (TBD) 

o Example: Hire a Green Gardener  
 

Television  
KNTV NBC 11  
• KNTV is the local broadcast NBC affiliate, and produces local programming.  
• The potential audience in Santa Clara County is 1.7 million viewers. 
• Watershed Watch will hold an exclusive sponsorship of Class Action for one 

calendar quarter (13 consecutive weeks). 
• Class Action, hosted by Jessica Aguirre, airs on Sunday mornings 9:30 a.m. 

immediately following Meet the Press (national) and Press Here (local). 
• Opening Billboard will announce (for example)  

“Class Action is presented with limited commercial interruption by Watershed 
Watch – proudly supporting schools with innovative giving programs, 
volunteering efforts and partnerships with educational organizations.” 

• Class Action format allows for customized segments (provided by Watershed 
Watch or produced by NBC Bay Area) in the last break of each program.  

o Segment length to be determined by duration of individual story.  
o Segment will be introduced by NBC talent  
o Segment may feature Watershed Watch spokesperson and/or 

initiatives promoting education 



• ONE QUARTER INCLUDES 
o Schedule of 30-second commercials for 13 weeks (one quarter)  
o Each Class Action includes: 

o :05 (1st position) Shared billboard sponsor ID  
o :60 (1x :60 or 2x :30’s) Watershed Watch 

commercial time   
o 45x :30 spots to air in Today in the Bay (early morning news) and 

Evening News  
o 35x :30 spots as added value (bonus) in 5 a.m.–1:35 a.m. rotation 
o CLASS ACTION MICRO-SITE on NBCBAYAREA.COM 

o 30% share of views  728x90 and 300x250 
o Video player rotating leaderboard 

o NBCBAYAREA.COM – ROS 
o 250,000 quarterly impressions   

o E-Blast Newsletter  
o Includes one exclusive ad take-over  
o Watershed Watch sponsors newsletter each week 

(estimated 322,000 additional impressions) 
• $30,000 per quarter (13 consecutive weeks) 
• CREATIVE:  

o Utilize exisiting “Karma” litter TV production for 30-second 
commercial schedules. 

o New production needed for Class Action segments (hosted or 
otherwise) to be determined after meeting with the show’s 
producers later in July. 
 

Radio 
The FY 10-11 contract with KBAY/KEZR included the 2011 Summer Made 
Simple Guide, printed in June 2011 and promoted on-air and at events 
throughout Summer 2011. The Campaign will continue to receive benefits of the 
FY 10-11 campaign through the Summer 2011, including bonus insertion of the 
Watershed Watch Discount Card in 20,000 Summer Made Simple Guide gift 
packs.  
 
KBAY 94.5 and KEZR “Mix” 106.5 FM  
• The stations continue to remain the top-ranked stations in the market among 

the target audience, and the new offering is very similar to the current fiscal 
year plan, continuing all value added. 

• Station schedules may be run separately to expand our schedule. 
• Each week on air schedule for EACH station includes  

o 21x 60-second spots per week   
o 8x 60-second PSAs 
o 10x prime online streaming   

• Planet KBAY and Mix Green Files sponsorship 
o 5x per week per station; 15-second on-air promotional mentions 

alongside WW tips (Campaign provides messages for tips) 



o Website logo, link   
• Website tile ads 
• Print ad in 2012 Summer Made Simple Guide  

o Half-page full color ad 
o Day plan mentions / on-air mentions during Summer 2012 
o Online  

• Distribute Watershed Watch cards at community events 
• Car Wash event support 

o 2 events per year 
o On site and on air promotional support 
o Facebook and Twitter  

• 7 weeks per station $4,505 per week; total of $31,535 
• CREATIVE: 

o Utilize existing creative for Green Gardeners, IPM/Pesticides, Mercury, 
Car Wash events, Watershed general education/awareness, and Litter. 

o Revise as needed. 
o Develop 1 new message if needed/desired. 

 
Spanish Media 
Planned budget $21,000 
 
Television 
In FY 10-11, Watershed Watch enjoyed additional media exposure through 
editorial features on locally produced Al Despertar and Encuentro En La Bahia 
news shows, with the support of City of San José’s Ricardo Barajas as the 
Campaign spokesperson. Many thanks to Ricardo and to the City for Ricardo’s 
time; we look forward to engaging Ricardo in FY 11-12! 
 
Working with the top-rated Spanish TV station in the market, we will have the 
opportunity to build upon frequency established in FY 10-11 and explore new 
editorial messaging opportunities.  
 
Univision KDTV 14 
• On Air 

o Al Despertar Live morning show M-F 6a-7a, Despierta America M-F 
7a-10a, Encuentro en la Bahia Saturdays 11:30a-12p; KFSF Al 
Despertar Live 7a-8a; total of 14 spots per week. 

 2 weeks per month / one month per quarter 
 $4500 per quarter / $18,000 per year 

o Al Despertar segment sponsorship;  
 Scheduled as desired, LIVE 2-minute segments featuring 

Watershed Watch messages on both KDTV Univision and KFSF 
Telefutura 66, airing on same day for maximum efficiency / 
spokesperson time management. 

 Each time: 
• 1x 30-second spot during show on KDTV 



• 3x 30-second spot during show on KFSF 
• 1x 2-minute live integrated segment on KDTV 
• 1x 2-minute live integrated segment on KFSF 
• 1x sponsorship announcement with logo on KDTV 
• 1x sponsorship announcement with logo on KFSF 

 $1000 per feature / $3,000 per year 
o 20 PSAs to be placed as desired. 
o Encuentro en la Bahia 

  Locally produced public affairs show airs Saturdays 
  Featured segment on Watershed Watch; approx. 5-minute 

segment, can feature interview/presentation or other content we 
coordinate and guide 

 Once per quarter (4 per year) included as added-value 
• Total of $21,000 (components may be scheduled across each quarter).   
• CREATIVE:  

o Utilize exisiting Spanish “Karma” litter TV production for 30-second 
commercial schedules. 

 



FY 11-12

AdManor, Inc.
(866) 444-2623 7/14/114:02 PM

27 4 11 18 25 1 8 15 22 29 5 12 19 26 3 10 17 24 31 7 14 21 28 5 12 19 26 2 9 16 23 30 6 13 20 27 5 12 19 26 2 9 16 23 30 7 14 21 28 4 11 18 25

KNTV - NBC 11

KDTV - Univision 14
Al Despertar Sponsor*
Encuentro en la Bahia Segment*

KBAY - 94.5 FM
KEZR - The Mix 106.5 FM

VTA

Facebook / Google

POLITICAL WINDOW PRESIDENTIAL PRIMARY - Feb 7 Statewide Direct Primary - April 6-Jun 5
NOTE: November 6, 2012 General Election; 60 Day Window opens September 6, 2012

MESSAGES
New messages may be developed as desired
Hire a Green Gardener GG GG
Watch Out Pesticides / IPM IPM IPM IPM
Car Wash Event Cars
Watch Out Mercury
Litter is Water Pollution (radio) Litter
Litter / Karma (TV) Litter / Karma
Litter / Karma (TV) - SPANISH Litter Litter Litter Litter
New radio message to be determined TBD
VTA message to be determined To be determined

* Schedules require confirmation for station and Campaign spokesperson availability; Al Despertar is live broadcast, and Encuentro is taped approximately 2.5 weeks prior to air date.
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July 23, 2012 
 
To:  Jill Bicknell, SCVURPPP 
  Vishakha Atre, SCVURPPP 
 
From:  Sandi Manor 
 
Re:  FY 11‐12 Watershed Watch Campaign 
  Annual Campaign Report; July 2011 – June 2012 
 
 
Campaign Summary 
In FY 11‐12, the consultant worked with SCVURPPP to implement the FY 11‐12 Work Plan, 
including partnership development, executing the media plan, creative production, social 
networking, and Watershed Watch Campaign (Campaign) website updates, while staffing 
events, developing the FY 12‐13 plan and providing ongoing reporting and support as needed. 
 
“Watch Out” messages focused on IPM, Mercury/HHW and litter continued in radio advertising, 
while anti‐litter messaging appeared in television within a frequency‐based media plan to keep 
the Campaign messages continually present with local audiences. 
 
This report summarizes completion of tasks, activities, and effectiveness of the campaign for 
the period of July 2011 through June 2012.  
 
Summary of Tasks 
 
Task 1: Creative Development 
 
Existing “Karma” litter TV spot was utilized for English and Spanish TV.  Existing 
“Watch Out” radio ads were used to promoted Integrated Pest Management (IPM), litter 
prevention and proper disposal of mercury containing wastes. Existing  “Hire a Green 
Gardener” ads, and carwash promotional event spots in English were utilized on radio.  
 
The consultant worked with Program staff and the Scripts Review Work Group to develop the 
following new creative: 
 
LITTER TV / VIDEO 
The existing 30‐second “Karma” English television spot was implemented into a 15‐second 
version for use as pre‐roll advertisements on www.nbcbayarea.com (KNTV NBC 11 website), 
utilizing existing/edited voice over (VO) and footage. The abbreviated spot focuses on direct 
storm drain connection from curb to creek, while visually depicting direct solutions for common 
litter problems (tarp your load, use a car litterbag, throw away trash in the proper receptacle). 
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The 15‐second version was modified for City of Sunnyvale and formatted for use on movie 
screen / theater advertising. 
 
KNTV CLASS ACTION SEGMENTS 
The consultant coordinated the talent, location, shooting and production for seven (7) 2‐minute 
produced segments to air as part of the Campaign sponsorship of Class Action program. 
Segments focused on community involvement for creek stewardship and the educational 
programs offered by Co‐permittees and Campaign partners. Additional details are included 
under Task 2 Media. 
 
The consultant created scripts using transcripts from the footage/interviews, provided images 
and footage to enhance the productions, and direction to ensure the proper messages were 
conveyed. The consultant’s team produced three of the seven segments, which included VO, 
editing, graphics and formatting for broadcast. 
 
WW DISPLAY AT HAPPY HOLLOW PARK & ZOO 
The consultant directed final repairs of the refurbished 
display, coordinated and supervised installation of the 
display in the “Backyard Habitat” area of the Zoo.  
 
RADIO TIPS 
To utilize the added value of “Planet KBAY” (KBAY) and “Mix 
Greens” (KEZR a.k.a. Mix 106) sponsorships, the consultant 
provided timely tips on IPM, promoting Green Gardener 
classes, hiring a Green Gardener, Coastal Cleanup Day and 
World Water Monitoring day participation, fall outdoor 
clean‐up, preventing litter, selecting an environmentally friendly (IPM trained) pest control 
professional, car care, car wash events, and pool/spa draining. These were recorded by KBAY / 
KEZR on‐air talent. 
 
WEB ADS 
The consultant developed static banner and tile ads for the KNTV website with “Solution to 
Water Pollution” theme, and supervised added‐value production of video and animated ads 
produced by KNTV creative services.  
 
WATERSHED WATCH DISCOUNT CARDS 
The consultant updated the cards for 2012 which included reformatting the back of the card to 
remove Jiffy Lube (pending their renewal), and later added Jiffy Lube after their participation 
was confirmed; printed 3,500 English and 1,250 Spanish cards in February and 20,000 in June 
2012 (provided 15,000 for distribution in the KBAY/KEZR Summer Made Simple Guide). 
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NEW IPM MESSAGE FOR VTA BUS TAILS 
The consultant created a “choose less‐toxic pest control” transit ad based on the existing What 
Happens Here…” anti‐litter transit ad “from FY 09‐10.  
 
The artwork was resized to a half‐page horizontal ad for the 2012 KBAY/KEZR Summer Made 
Simple Guide. 
 
KBAY/KEZR Summer Made Simple Guide DAY PLAN 
The consultant developed a Day Plan for the Outdoor Adventures section of the Summer Made 
Simple Guide. The Day Plan promoted the gardens at the Guadalupe River Park Conservancey 
and also offered tips for creating a “Good Bug Tub” (based on the “Good Bug Tub” fact sheet). 
 
“SOLUTIONS” BROCHURE REPRINTS + ACTIVITY 
The consultant updated the “You are the Solution to Water Pollution” brochure by adding an 
interactive activity to the existing centerspread. This activity asks children to “circle the correct 
behaviors” depicted in the brochure’s illustration and to visit the Watershed Watch website to 
look for solutions.  
 
A new web page was added to the Watershed Watch website to show the solutions to the 
activity.  
 
CARWASH EVENT FLYER 
Utilizing the existing carwash print ad, the consultant created a flyer promoting all three spring 
carwash events. 
 
OTHER CREATIVE SERVICES 
 
GOOGLE EARTH WATERSHED GRANT PROJECT 
The consultant developed a creative brief for the potential development/inclusion of a “Journey 
Through the Watershed” video for the project. 
 
CAMPAIGN BRANDED GIVEAWAY/PROMOTIONAL ITEMS 
The consultant researched relevant giveaway items and provided price and product 
information. Based on the consultant’s input, the Program purcahsed the following items: 
• 5,000 “I’m a Watershed Watcher” temporary tattoos for kids 
• 5,000 recycled plastic flyswatters in blue, black and green. The flyswatters have the words 

“the original earth‐friendly pest control” recycled plastic flyswatters printed on them. 
 
ARTWORK 
The consultant provided Campaign artwork and images upon request to co‐permittees and 
partners, including City of Milpitas, City of San José, WVCWP. 
 
VIDEO TAPING 
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The consultant taped ZunZun performances at Pumpkins in the Park for future use in promoting 
ZunZun on the Campaign website. The consultant also taped the KNTV interviews alongside the 
station production team to ensure the Program has all original footage and b‐roll. 
 
“BE THE STREET” SIGN UP FLYER  
Consultant adapted BASMAA’s “Be the Street” e‐newsletter sign‐up flyer to include a QR code 
and URL, then produced color copies for Mission College’s Earth Day event. 
   
Task 2: Media 
 
FY 11‐12 media plan included broadcast television, broadcast radio, transit, print, online and 
mobile advertising. 
 
Campaign audiences include the primary target audience of college‐educated Santa Clara 
County homeowners aged 25‐54, with secondary audiences of Spanish adults aged 18‐49, and 
general market audiences of all ages. 
 
To reflect the audience demographics, approximately 25% of the budget is allocated to Spanish‐
language media.  
 
MEDIA BUDGET   
The total FY 11‐12 Watershed Watch Campaign media budget was $91,850. 
 
MEDIA SELECTIONS  
Media buys for FY 11‐12 included:  

• KBAY & KEZR general market (English language) radio with partnership support, event 
promotions, and prize donation.   
 

• KNTV NBC 11 broadcast TV included Class Action program sponsorship, regular 
commercial schedule including news and rotation, and online ad rotation including 
video ads on the www.nbcbayarea.com news site and Class Action micro‐site.  
 
Class Action airs Sundays at 9:30 a.m. in a “meet the press” style format hosted by 
Jessica Aguirre, discussing topics related to California public schools. Sponsorship 
featured “brought to you with limited commercial interruption by Watershed Watch” at 
the beginning of each show (:05 billboards), and a 2:00 minute produced segment 
featuring Watershed Watch educational programs in the last portion of the show.  

KNTV NBC 11 Editorial Features for Class Action included:  

o Chapter 1, October 16 + December 25, 2011 – Featured Jackie Besoyan of City of 
Sunnyvale and local educator Bruce Horn; included demonstration of 
Enviroscape, availability of classroom presentations and their effectiveness in 
reaching/impacting students. 
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o Chapter 2, October 23, 2011 + January 1, 2012 – Featured Kathy Machado from 
SCVWD and the wide variety of classroom presentations and educational 
programs available, ranging from pre‐school to college, and educator training. 

o Chapter 3, October 30, 2011 + January 8, 2012 – Featured Deborah King from 
Don Edwards SF Wildlife Sanctuary Environmental Education Center at Alviso, 
with examples of field trip and volunteer activities available. 

o Chapter 4, November 6, 2011 + January 15, 2012 – Featured Carol Boland fron 
City of San José and student volunteer Kevin Zhang discussing the San José 
citizen creek monitoring program and encouraging others to become involved. 

o Chapter 5, November 13, 2011 + January 29, 2012 – Featured Kate Slama from 
SCVWD and Creek Connections Action Group explaining the difference between 
the storm drain and sanitary sewer systems, and why it is important to keep the 
storm drains clean. 

o Chapter 6, November 27, 2011 + March 29, 2012 – Featured Kate Slama from 
SCVWD and Creek Connections Action Group discussing the annual cleanup 
events and the impact of citizens taking action. 

o Chapter 7, December 4, 2011 – Featured Sandy Derby of Children’s Discovery 
Museum discussing the BioSITE Program. 

 
• Univision KDTV 14 top‐ranked Spanish broadcast TV included a spot schedule with 3 Al 

Despertar sponsorships, and KFSF Telefutura 66 Al Despertar sponsorship. 
 

• Santa Clara County Valley Transit Authority (VTA) bus tail advertising ran in June, and 
will continue through July 2012 to help maximize the production investment. 
 

• Chinook Book Mobile Application – Chinook Book Mobile is an incentive‐oriented local 
sustainaibility opt‐in program provided with the purchase of the Chinook Book, and is 
provided free to riders of VTA as a partnership with VTA in 2012. For one year beginning 
February 2012, the Watershed Watch Campaign is sponsoring the Gardening pages. The 
Campaign logo appears on the menu seen with every use of the program, and on the 
Gardening pages, which were developed featuring information from our website. 
 

• Facebook paid advertising ran several days prior to each spring carwash event on a cost‐
per‐click basis with a maximum set for each day, and each day, the maximim was 
achieved. 

 
MEDIA SERVICES 
Media services provided by the consultant include the following: 

• Developed and maintained a media calendar with planned media dates and 
corresponding creative messages 
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• Received and reviewed media proposals, ratings data and contracts 

• Negotiated media buys and added‐value 

• Sent traffic orders and creative to fulfill media buy according to the approved plan 
• Received, reconciled, processed and paid invoices 
• Resolved issues or schedule changes as needed 

 
MEDIA MESSAGES 
GREEN GARDENER  

• “Hire a Green Gardener” radio spots promoting the Green Gardener program, 
encouraging homeowners to hire a Santa Clara Valley Green Gardener ran on KBAY and 
KEZR radio. Announcements for Fall 2012 Santa Clara Valley Green Gardener classes 
were made in the Planet KBAY and Mix Green daily “tips” feature during the “Hire a 
Green Gardener” radio campaign. 

INTEGRATED PEST MANAGEMENT  
• Radio ads and tips promoting the use of IPM practices ran on KBAY and KEZR. 

• Bus tail ads promoting less‐toxic pest control were placed on 50 VTA buses. 

• Print ads promoting less‐toxic pest control in 2012 Summer Made Simple Guide 
(distribution began June 2012 and will continue through summer of 2012). 

• Tips promoting hiring an IPM‐trained pest control professional ran on KBAY and KEZR. 

• Interview on KDTV and KFSF promoting hiring an IPM‐trained pest control professional. 

MERCURY / HHW 

• Radio ads promoting the proper disposal of HHW and compact fluorescent light bulbs 
containing mercury ran on KBAY and KEZR. 

• Tips for Planet KBAY and Mix Greens sponsorship featured mercury thermometer 
exchange events. Events were also promoted on website and Facebook/Twitter. 

      LITTER  
• Litter TV “Karma” ran on KNTV NBC 11.  

• Spanish “Karma” TV Litter messages ran Univision KDTV 14 and Telefutura KFSF 66.  

• “What Happens Here” litter print ad in the 2011 Summer Made Simple Guide 
distributed by KBAY/KEZR at community events throughout the summer of 2011. 

• Radio litter messages and litter‐prevention tips ran on KBAY and KEZR radio. 

• Interview on KDTV and KFSF promoted litter prevention, litter awareness, tips for 
reducing waste (zero waste lunch kit, reuse). 

• Interview on KDTV and KFSF promoted National River Cleanup Day and litter awareness. 
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AUTOMOTIVE CARE / CARWASH EVENT  

• Carwash pollution messages and promotion of three car wash events ran on KBAY and 
KEZR radio. 

• 50% off carwash event ads ran on Facebook. 

• Interview on KDTV promoted using a commercia car wash for runoff pollution 
prevention; promoted 50% off car wash events. 

• Interview on KDTV and KFSF promoted automotive maintenance for pollution 
prevention. 

SUMMARY OF MEDIA DELIVERED 

The paid media schedule delivered included the following: 
 
434 Radio ads:   

• 147 paid spots on KBAY  
• 70 streaming ads on KBAY.com 
• 147 paid spots on KEZR  
• 70 streaming ads on KEZR.com 

 
40 Transit Ads: 

• Bus tails in Santa Clara County routes 
 
55 broadcast English television ads and sponsored editorials: 

• KNTV NBC 11 – includes news, rotation, Class Action sponsorship and produced editorial 
segments 
o 55 paid spots; includes 13 sponsored segments on Class Action  
 

114 broadcast Spanish television ads and sponsored editorials: 
• KDTV Univision 14 

o 79 Paid Spots; includes 3 sponsored segment on “Al Despertar” 
• KFSF Telefutura 66 

o 35 Paid Spots; includes 2 sponsored segments on Al Despertar 
• KDTV Univision 14 Editorial Features 

o Al Despertar, September 22, 2011 
 Segment featured information about Fall Cleanup – keeping storm drains 

clean. 
o Al Despertar, March 1, 2012 

 Segment featured litter prevention and waste reduction tips. 
o Al Despertar, May 3, 1012 
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 Segment promoted litter awareness and participation in National River 
Cleanup Day event. 

 
Internet media: 

• KNTV www.nbcbayarea.com ‐ 250,000 impressions throughout the news site and on 
Class Action page.  

o Ads resulted in 2,011 clicks during the campaign. 
• Chinook Book Mobile – Sponsoring the Gardening pages resulted in 2,397 “chapter” 

views March‐June 2012 (the number reflects engaged users who actually clicked on the 
Watershed Watch sponsored gardening section). There are currently 9,452 total users 
for the application (our potential reach), growing by 800 new users per month, with an 
average of 5,400 active users every month. 

• Facebook ads – Paid advertising campaigns ran preceding each of the three car wash 
events: 

o Robertsville Classic Car Wash– delivered 682,320 impressions and received 174 
clicks (clicks limited by budget). 

o Capitol Premier Car Wash – delivered 675,066 impressions and received 170 
clicks. 

o Delta Queen Classic Car Wash– delivered 757,520 impressions and received 166 
clicks.  

 
Added‐value advertisements that the Campaign received free from the Campaign’s media 
partners include the following: 

• Valley Transit Authority (VTA) 
 Provided 10 bus tails for 4 weeks  
 Discounted rates, production and installation of the 40 paid bus tails 

• KBAY / KEZR 
 7 weeks of Watershed Watch logo and website address on www.kbay.com 

Planet KBAY and KBAY Cares pages 
 7 weeks of Watershed Watch logo and website address on www.kezr.com Mix 

Green page 
 Sponsorship of KBAY/KEZR 2011 Summer Made Simple Guide July‐September 

2011 including Discount Card distribution 
 Sponsorship of KBAY/KEZR 2012 Summer Made Simple Guide June 2012, 

including web site and Discount Card distribution 
 35 :15‐second tips (script provided by the Campaign) on KBAY’s “Planet KBAY” 

weekday green living feature 
 35 :15‐second tips (provided by the consultant) on KBAY’s “Mix Green” weekday 

green living feature 
 56 :60‐second PSAs on KBAY 
 56 :60‐second PSAs on KEZR 
 2 Car Wash Event remotes with 20 promotional mentions on KBAY (10 per event, 

minimum) 
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 1 Car Wash Event remote with minimum 10 promotional mentions on KEZR 
• KNTV NBC 11  

 44 :30‐second PSAs 
 864,041 added‐value impressions on www.nbcbayarea.com  
 Sponsorship billboards on Class Action program continued through our last  

segment March 29, as added‐value (13 weeks additional free :05 billboards) 
• KDTV Univision 14 

 10 PSAs, includes 3 in‐kind segments on Encuentro En La Bahia 
 Promotional announcements for Al Despertar and Encuentro En La Bahia 

• KFSF Telefutura 66 
 3 PSAs  
 Promotional announcements for Al Despertar and Encuentro En La Bahia 

The following shows estimated gross impressions during the fiscal year: 
KBAY+ KEZR    Adults 35+    4,754,400 
KNTV NBC 11    Adults 35+     2,023,818 
Univision TV    Adults 35+        838,933 
Telefutura TV                39,948 
Facebook    16+ geo‐target  2,114,906       
Chinook Mobile  Adults 18+             2,397 
VTA Bus Tails    Countywide    2,512,000 
nbcbayarea.com  (all web users)    1,114,041 
Total Gross Impressions                13,400,443* 
* Figure does not include unverified gross impressions on KBAY and KEZR websites, Summer 
Made Simple Guide (est. 20,000 copies + announcements). 
 
The following table describes the media costs and conservative estimated value‐added 
obtained from media advertising. 
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Media Buy 
 

MEDIA  TOTAL COST  VALUE ADDED 
(minimum) 

TOTAL VALUE 
 

KBAY 94.5 FM  $ 17,040  $ 18,713  $ 35,753 

KEZR 106.5 FM  $ 14,495  $ 13,814  $ 28,309 

Univision KDTV 14  $ 17,300   $ 6,000  $ 23,300 

Telefutura KFSF 66  $ 3,200   $ 3,000  $ 6,200 

KNTV NBC 11  $ 25,400  $ 32,026  $ 57,426 

nbcbayarea.com  $ 4,600  $ 15,898  $ 20,498 

Chinook Mobile  $ 995  $ 1,505   $2,500   

VTA Bus Tails  $ 7,500  $ 14,932   $ 22,432 

Facebook  $ 600  $ 0  $ 600 

TOTAL  $ 91,130   $ 105,888   $ 197,018  
 
Creative messages breakdown:  
 

  IPM  IPM 
PCO 

GG  Litter  Draining 
Pools 

Watershed
/ Other 

Mercury  Car 
Wash 

Car Care 

Total 

Radio ‐ Paid  213    62  29      62  64  430 
Radio ‐ PSA  69  8  28  15  10  10  26  50  216 
Print ‐ PSA  1      1          2 
Internet ‐ ** 
Paid  2,397      116        510  3,023 

Internet – 
PSA        1,895          1,895 

TV ‐ Paid        155    13    1  169 
TV – PSA/PR    2    51    1    3  57 
Bus Tail ‐ 
Paid  40                40 

Bus Tail ‐ 
PSA  10                10 

Total  2,730  10  90  2,262  10  24  88  628  5,842 
** Internet advertisement reported is based on actual clicks, not placement. Does not include 
social media postings, radio websites. 
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Task 4: Partner Development & Coordination + Task 5: Added‐Value 
Existing partners were contacted and new partnerships were explored.  The consultant worked 
at maintaining relationships with existing partners, creating new partnerships, and updated and 
maintained partner contact information. 
 
Partnership and related added‐value activities in FY 11‐12 included: 

• City of San Jose / History San Jose ‐ Provided free “Haunted History” Halloween event 
booth space and event promotion with Watershed Watch as a sponsor. 

• KBAY & KEZR –  

In addition to added‐value ads, KBAY/KEZR provided the following resources: 

o Distribution of Watershed Watch discount cards on website and 1000+ cards at 
community events; 15,000 Cards in Summer Made Simple packs 

o Partnership coordination with Yamagami’s Nursery and Jiffy Lube   

o Watershed Watch Discount Card promotion and distribution at community 
events  

• Yamagami’s Nursery –  

o Offered 25% off featured “Green” gardening product each month with 
Watershed Watch discount card. This WW discount card offer on their website 
home page through the year.  

o They hosted a Green Gardener table at their store on a weekend date that was 
promoted on (both Yamagami’s and Campaign’s) social media and websites. 
Green Gardener Heidi Johnson staffed this table to provide information. 

• Capitol Premier Car Wash –  

o Provided ongoing $4 discounts to customers with the WW Discount Card in 
2011; reduced discount to $3 in 2012.  

o Hosted one 50% off car wash event. Estimated value of discounts: $350 

• Classic Car Wash –  

o Provided ongoing discounts to customers with the WW Discount Card. 741 
discounts at $4 each provided to cardholders at a value of $2,964.  

o Hosted two 50% off car wash events. Estimated value of discounts: $1,100 

• Creek Connections Action Group – Campaign promoted the Cleanup Day events by 
posting information on the Watershed Watch website, plus featured news on Univision 
Al Despertar segment, and a KNTV “Class Action” segment posted on website, social 
media and aired on KNTV.  
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• Mel Cotton’s Sporting Goods – Provided ongoing 10% discounts to customers with the 
WW Discount Card. 

• Guadalupe River Park Conservancy 

o Provided free booth space/equipment rental and sponsorship positioning with 
Pumpkins in the Park event in exchange for ZunZun performance sponsorship by 
the Program. Watershed Watch was credited as a sponsor in all Pumpkins in the 
Park event advertising: GRPG.org website, social media and email newsletters; 
KNTV 11 NBC;San Jose Mercury News; and 25,000 flyers distributed to school 
children. $95 booth, plus undetermined sponsorship value ($1,000 ZunZun 
trade).  

o Watershed Watch promoted GRPG’s gardening related events on Facebook and 
sustainable demonstration gardens in our Summer Made Simple Day Plan. 

o Watershed Watch participated in the Spring In Guadalupe Gardens event. 

• Jiffy Lube – Offered $10 off Signature Oil Change service with WW Discount Card 
through 2011. Renewed offer in mid‐2012. 

• Happy Hollow Park & Zoo – Provided $2 per person admission discount with WW 
Discount Card, hosts Watershed Watch display within the Zoo. 

• Rainsavers – Participation includes a 10% off standard installation of rain harvesting 
system with the WW Discount Card. 

• Pacific Interlock Paverstone – Logo/link to Campaign website on their “links” page, and 
distributes the Solutions Brochure at their Cupertino showroom. 

• TeamWorks – Employment empowerment organization has several recent Green 
Gardener Program graduates and we are exploring ways to cross‐promote their 
program with the Campaign.  

• KNTV NBC 11 –  

o In addition to added‐value media, KNTV provided a full day of shooting, 
transcripting of interviews, production for four (of seven) featured segments on 
“Class Action” program, production of sponsorship billboards, and upgraded and 
enhanced website creative (minimum $15,000 production added‐value).  

• Chinook Book – Media partner produces and distributes a targeted green living resource 
in Santa Clara County. Partnership includes paid media sponsorship of the Gardening 
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pages in their mobile application. Chinook Book provided production of the Watershed 
Watch Gardening pages and discounted rates as added value. 

New community partnerships developed: 
• GreenTown Los Altos ‐ Provided free booth space for Earth Day event; distributed 

Solutions Brochure at History Museum “Shaped by Water” exhibit; Watershed Watch 
promoted the art exhibit. 

• Heavenly Greens –  

o Promoted Watershed Watch (logo) in February 26, 2012 home improvement 
direct mail piece.  Estimated value minimum $5,000. 

o Provided a $500 off rebate certificate for Watershed Watchers. 

New partnerships currently under development: 
• Premier Car Washes – Has two car wash locations in Santa Clara County; has expressed 

interest in the WW Discount Card program and partnership activities with the 
Campaign. 

 SJSU Environmental Studies Dept ‐ Contacted Department regarding potential 
partnerships. Exchanged basic information and requires follow up for a clearer direction. 

 
Minimum annual estimated value‐added provided to the Campaign from media and community 
partners is $116,302. 
 
Task 6: Website Maintenance 
The consultant performed ongoing updates and fine‐tuning to the website to keep information 
current and applicable to the new creative, partnerships and Co‐permittee news and events.  
 
The website was promoted in television, radio and online, as well as on Campaign materials and 
promotional items handed out at community events. Tabletop displays for Green Gardeners 
and IPM included QR codes so visitors could scan the codes with Smartphones and link directly 
to the applicable page on the site. 
 
The consultant reported monthly on page views (gross impressions) as well as visitors (people 
visiting the site). The site had 12,606 visitors to the site, resulting in 24,462 page views. Of the 
total visits:  

5,302 were from California 
3,103 were from Florida (an educator’s site is linked to our “about watersheds”) 
1,841 were from a combination of other US states 
2,360 were from other countries 

 
Shown in top 10 ranking order, California visitors came from: 

1. San Jose 
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2. Sunnyvale 
3. San Francisco 
4. Santa Cruz 
5. Palo Alto 
6. Santa Clara 
7. Mountain View 
8. Oakland 
9. San Martin 
10. Cupertino 

 
Other SCVURPPP cities: 

12. Campbell 
13. Los Gatos 
17. Milpitas 
20. Alviso 
21.  Saratoga 
28. Los Altos 
40. Stanford 

 
Visitors arrive to the site via three different ways: 

1. Direct traffic – entering the URL directly into their browsers 
2. Referring sites – links to www.mywatershedwatch.org from other sites, online ads, 

mobile application 
3. Search engines – key word searches resulting in hits to the site 

 
Sources of traffic to the site were: 

• Direct traffic 26.46%  
• Referring sites 43.13%  
• Search engines 30.41%  
• QR codes on event display materials (measured as direct traffic) 

 
 
Top referring sites (in ranking order): 

1. flvs.net, a Florida educator’s site  
2. nbcbayarea.com 
3. facebook.com 
4. sanjoseca.gov 
5. mercurynews.com 
6. yamagamisnursery.com 
7. mastergardeners.org 
8. scvurppp‐wk2.com 
9. valleywater.org 
10. green‐gardener.org 
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Top search engines (in ranking order): 

1. Google.com 
2. Yahoo.com 
3. Bing.com 
4. Search.com 
5. Ask.com 

 
Top 10 pages: 

1. /aboutwatersheds.html (What is a Watershed? / About Watersheds) 
2. /  (Home page)  
3. /whyimportant.html (Why Watersheds are Important) 
4. /findgardener.html (“Find a Green Gardener” list of Green Gardeners) 
5. /SPpollutiontips.html (Spanish page for Pollution Prevention Tips) 
6. /events.html (Campaign events page) 
7. /ggclasses.html (Upcoming Green Gardener Classes) 
8. /SPpreventmercury.html  (Spanish page for Preventing Mercury Pollution at Home) 
9. /discountcard.html  (Discount Card page with offers and downloadable card) 
10. /index.html (Home page) 

 
80% of the top 10 pages were English, 20% were Spanish.  
 
Media Campaign Impacts on Web Activity 
Campaign efforts in particular seemed to result in more visits to the site: 

1) The KBAY/KEZR radio campaign in August promoting Hire a Green Gardener and IPM 
messages, which resulted in Green Gardener and IPM pages being 5 of the top 10 pages 
visited that month. 

2) The KDTV Univision campaign in September coincided with the first month we saw 
Spanish language pages (2) make the top 10 list of our most popular pages since 
launching the new site in Spring 2010. 

3) The KNTV Class Action program and web ads November‐January resulted in increases of 
local web activity over the previous months.  

4) KBAY/KEZR promotion of HHW and Mercury messages coincided with an increase in 
downloads of mercury fact sheets and thermometer exchange event flyer on the 
website in March. 

5) Facebook ads promoting the 50% off car wash events in May/June resulted in increased 
activity to the Events page. 
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Downloads 
Download data was collected July through March. Beginning April 2012, download data was not 
available, so findings are based on data gathered through March 2012. 

• Most popular downloads included Roses Fact Sheet in Spanish, Good Bug Tub fact sheet, 
WW Brochure in Vietnamese, Watershed Watch Discount Card, IPM Product List, Car 
Wash Brochure (new), Green Gardener list, IPM Use & Disposal Fact Sheet, Volunteer 
Opportunities, and IPM Store list.  

• Also popular were: Kids Guide to Backyard Bugs, Pool Brochure, Yellowjackets Fact 
Sheet, Roses Fact Sheet, Lawn Fact Sheet, Watershed Watch “You are the Solution” 
Brochure (English), Rats/Mice Fact Sheet, Snails/Slugs Fact Sheet and Ants Fact Sheet). 

 
Social Media Campaign 
Posts to Facebook and Twitter included events, links to news, partner updates, Discount Card, 
IPM tips, contests, rebates and media (videos, programs, and podcasts). The Campaign made 70 
posts on the Watershed Watch page wall during the fiscal year. 
 
Facebook  
The Campaign Facebook page is www.facebook.com/mywatershedwatch. 

• 518 Fans at the end of June; up 6% for the year, organic growth (growth from natural 
and/or viral interest in the Campaign, not a result of paid ads on Facebook).  
 

Facebook page activity highlights  
• 70 posts to the page (by the Campaign) 
• 4,194 people saw our page posts (unique users) 
• 13,813 impressions (social impressions to our fans’ friends) 
• 249 clicks on our posts 
• 48 shared our posts  
• 44 people talking about posts from our wall 

 
Fan / Page Demographics: 

• Male 45.5% / Female 52.2%  

• Age breakdown is:  

13‐17 26.9% 
18‐24 36.7% 
25‐34 11% 
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35‐44 10% 
45‐54 7.1% 
55+  5.8% 
 

• 63.6% of our fan base is under the age of 25. 

• 74.6% is under the age of 35.  

• The largest segment of our fan base is currently males 18‐24 who make up a total of 
19.3% of our Facebook fans. 

Twitter 
@watershed_watch currently has 53 followers and is posted on 5 Twitter follower lists. Posts 
to Facebook automatically post to Twitter.  
   
Task 7: Outreach Events 
The consultant researched and evaluated new event opportunities, registered for approved 
events. The Watershed Watch Campaign booth was present at the following events: 
 

Pumpkins in the Park –  
Guadalupe River Park & Gardens (GRPG) at Discovery Meadow, Saturday, October 8, 2011 
• Watershed Watch had a booth for the event.  
• The Program sponsored two ZunZun performances for the event. 
• GRPG conducted a ZunZun performance evaluation survey. 
• Attendance was estimated at 12,000‐15,000. 
 
Haunted History –  
History Park, San Jose, Sunday, October 30, 2011 
• Watershed Watch had a booth for the event.  
• Consultant staffed this event. 
• Attendance at this event was estimated at 300. 
 
Mission College Eco Fair –  
Mission College, Santa Clara, Thursday, April 19, 2012 
• Consultant staffed event including set up, breakdown; return materials/display to 

Program 
• Included actively achieving Be the Street e‐newsletter sign ups  
• Attendance at this event was estimated at 500‐1,000. 

 
NVIDIA Earth Day –  
NVIDIA Corporation, Santa Clara, Friday, April 20 
• Attendance at this event was estimated at 500‐1,000. 
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GreenTown Los Altos –  
Los Altos History Museum, Los Altos, Saturday, April 21 
• Emphasis on water / water pollution prevention 
• Attendance at this event was estimated at 500. 

 
  Spring in Guadalupe Gardens –  
Guadalupe River Park & Gardens (GRPG) Saturday, April 28 
• Attendance at this event was estimated at 4,000. 

 
Home Depot Garden‐Friendly Event –  
DeAnza Home Depot, San Jose/Cupertino – Saturday, May 19 
• Consultant staffed event (with set up, take down) 
• Attendance at this event was estimated at 100. 

 
Classic Car Wash 50% Off Event –  
Robertsville Classic Car Wash, San Jose, Wednesday, May 30 
• Attendance at this event was estimated at 100. 
• Approximately 65 50% off car washes performed during event. 
 
Capitol Premier Car Wash 50% Off Event–  
Capitol Expressway, San Jose, Wednesday, June 6 
• Consultant staffed event (with set up, take down) 
• Attendance at this event was estimated at 50‐75. 
• Approximately 35 car washes performed during event. 

 
Classic Car Wash 50% Off Event –  
Delta Queen Classic Car Wash, Campbell, Wednesday, June 13 
• Attendance at this event was estimated at 50‐75. 
• Approximately 45 50% off car washes performed during event. 
 
Festival in the Park ‐  
Hellyer County Park, San Jose, Saturday, June 23, 2012  
• Consultant staffed event (including take down) 
• Attendance at this event was estimated at 5,000. 

 
Materials distributed at these events included Our Water Our World fact sheets, magnets and 
pocket guides; Grow It Guides; flyswatters; branded note pads; tattoos; “10 Most Wanted” 
brochure; Watershed Watch “You are the Solution” brochures (English and Spanish); “Draining 
Pools and Spas” brochure; “Clean Cars and Clean Creeks” brochures; and Watershed Watch 
Discount Cards. 
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Task 8: Public Relations 
Public Relations (PR) efforts are described below: 
• Santa Clara Valley Green GardenerProgram; PR outreach. 

o New article featuring a Green Gardener client and their experience with Green 
Gardener graduates for landscape design and installation was developed. 
 

• KDTV Univision 14 Editorial Features 
o The consultant coordinated interview schedules with the station and the SCVURPPP 

Spanish spokesperson, Ricardo Barajas from the City of San José 
o The consultant developed new talking points and updated existing talking points on 

specific themes for interview features in Al Despertar (sponsored) and Encuentro En 
La Bahia (added‐value).  

o The consultant provided images and b‐roll footage to KDTV to enhance productions. 
o Earned / added‐value editorials: 

 Encuentro En La Bahia, October 1, 2011 – Segment featured information 
about vehicle maintenance to prevent water pollution. 

 Encuentro En La Bahia, February 1, 2012 – Segment featured information 
about how and why to hire a pest control professional trained and certified 
in integrated pest management. 

 Encuentro En La Bahia, June 5, 2012 – Segment featured information about 
using a commercial car wash as a means to prevent runoff pollution, and 
promoting the June 6 car wash event. 

 
The Consultant also reviewed and commented on BASMAA news releases. 

 
Task 9: FY 12‐13 Work Plan Development 
The consultant  

• Performed final adjustments to current fiscal year media plans. 
• Updated media calendar (ongoing) and established creative plan for media 

implementation. 
• Reviewed and commented to the Program regarding BASMAA Regional Ad Campaign for 

litter “Be the Street” targeting the youth market. 
• Reviewed and commented to the Program regarding BASMAA Regional Ad Campaign for 

IPM “Got Ants?” targeting the adult market. 
• Developed FY 12‐13 Work Plan and budget allocation. 
• Developed preliminary FY 12‐13 media plans with corresponding creative strategy. 

 
Reports & Meetings 
The consultant attended WEO AHTG meetings as needed. Time was not billed for attendance or 
travel/expenses; participation was donated to the campaign as added‐value.  
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The consultant provided monthly activity reports, media summaries, invoices, partnership 
updates, and web statistics, FY 10‐11 annual report with recommendations, mid‐year FY 11‐12 
campaign report, and preliminary FY 11‐12 annual report.  
 
Evaluation: 
The following is a summary of the measurable results of the Campaign from July 2011 – June 
2012: 
 
• Two new community partnership implemented for the fiscal year.  
• Media advertising delivered a minimum of 13,400,443 in targeted gross impressions.  
• The media partners provided a minimum added value package of benefits and resources of 

$105,888 in addition to the $91,130 spent YTD on advertising.  
• Total (measured/realized) Value Added Resources from media and community partners: 

$116,302. 
• Number of web page views:  24,462   
• Number of visitors to the website was:  12,606   
• Number of web page views from California: 12,095  
• Web visitors from California account for 50% of all page views; California visitors viewed 

more pages per visit than the average visitor; Californians viewed 2.28 pages per visit vs. 
1.94 pages overall average for the site) 

• Number of WW requests on the website (brochure, discount card, etc.):  39 
• Number of IPM or other queries on the website:  13 

Hotline Calls: 13 
Number of WW Discount Cards used at Classic Car Wash: 

 741 discounted car washes (up 30% from 570 prior year) ‐ $2,964 in value. 
 

Recommended for the FY 12‐13 Campaign 
 Support regional campaigns “Be the Street” and “Got Ants?”   

o Adapt the creative strategy as needed when more details about the BASMAA RACs are 
available 

o Implement creative into media and social media outreach plans 
o Promote on the Campaign website 
o Public relations outreach support as appropriate 
o Promote at targeted events 

 
 Encourage continued and increased partnership participation through ongoing 

communication about benefits we provide and opportunities to expand.  
o Provide Certificates of Appreciation to partners  
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o Develop new partnerships that increase message reach/frequency, stimulate public 
participation and provide incentives to take action. 
 

 Continue building social networking opportunities.  
o Evaluate effectiveness and adjust strategies as needed (e.g. to target older 

audiences/participants, or adjust messages to target the age group of engaged 
audiences).  

o Encourage co‐permittees and partners to post and share their news, events, etc. 
o Add “Like us on Facebook” to TV spots and integrate into new productions 

 
 Events  

o Develop an Event Handbook to serve as a basic guide in procedures and general 
expectations for event staff. 

 
 Maximize media partnerships to garner support for PR stories and Campaign activities. 

 Develop new IPM Creative for Radio & Television 

 



Watershed Watch Transit Advertisement 
 



Watershed Watch Online Advertisement 
 



Watershed Watch Logo in the Heavenly Greens Advertisement in the “House to 
Home” Mailer 

 



Watershed Watch Discount from Heavenly Greens 
 
 

  



Watershed Watch Advertisement in KBAY’s Summer Made Simple Booklet 
 
 



Watershed Watch Article in KBAY’s Summer Made Simple Booklet 
 

 
 



Watershed Watch Advertising in the Chinook Book Mobile Application  
 
 



 



Watershed Watch Discount Cards 
 
 
 

English Card – Front and Back 
 

 
 
 
 
 
 

Spanish Card – Front and Back 
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AdManor, Inc.
Watershed Watch Campaign

Fiscal Year '11-12

Partner Report

PARTNER CONTACT RESULTS
Capitol Premier Car Wash Chuck Brassfield Hosted June 6, 2012 50% off car wash event. Campaign promoted event in media and staffed event.

408-979-7811x12 Participated in Discount Card providing $4 off incentive through 2011; 
Changed offer to $3 off Premier car wash for 2012.

KEZR / KBAY Janna Hathaway Promoted 3 car wash events (incl on-site). Promoted Summer Made Simple with half-page ads,
janna@kbay-kezr.com Watershed Watch day plans and inserted Discount Cards for distribution throughout summer 2011 + 2012.

KBAY added value "Planet KBAY" and PSAs.  KEZR  added value Mix Green and PSAs. Garden prize donation.
Yamagami's Nursery (Via KBAY) Offered 25% off monthly featured "Green" product with WW Discount Card, and  

featured WW on their website home page.  (Ongoing). Yamagami's hosted 1x Green Gardener info table at the store.
Campaign shared various Yamagami's Facebook specials and events on our Facebook page.

Don Edwards SF Bay Genie Moore SCVURPPP supports education at the Wildlife Refuge. WW refers individuals to the Refuge for 
Wildlife Refuge at Alviso 408-262-5513 x100 volunteer opportunities and promotes events and activities at the Refuge on the Campaign website.

Genie_Moore@fws.gov Campaign promoted Bird Fest on Facebook page; Watershed Watchers program on KNTV.
Guadalupe River Park & Phil Cornish Campaign shared their events on our Facebook page and website, plus featured their sites on our KBAY Summer
Gardens 408-298-7657 Made Simple Day Plans. We participated in Pumpkins in the Park w/ ZunZun sponsorship, and Spring in Guadalupe

phil@grpg.org Gardens; received Sponsor status for Pumpkins in the Park featuring WW logo on promotional advertising.
Classic Car Wash Marty Jensen $4 discounts at all locations throughout the fiscal year, tracked and reported total discounts provided.
(corporate) (408) 371-2414 x 216 Hosted 2 events; 50% off car washes. Provided feedback.

California's Jim Stellmack Previous partner under different ownership; provided rotation in Great America's electronic billboard. 
Great America (408) 986-5841 Sent a fresh request for partnership and outlined several customized opportunities for partnership activities

jim.stellmack@cagreatamerica.com in addition to the electronic billboard.
Creek Connections Kate Slama Featured National River Cleanup Day volunteering for May 3 segment on Univision, and general cleanup volunteer  
Action Group information in a KNTV "Class Action" segment featuring Kate Slama. Promoted and (Program) co-sponsored 

Coastal Cleanup Day.
Santa Clara County HHW Rob D'Arcy Campaign promotes hhw.org for proper disposal of household hazardous waste.
Program (408) 918-1967 Promoted City of San Jose's mercury thermometer exchange events on website and Facebook.
(co-permittee) Rob.Darcy@deh.sccgov.org Ran HHW radio for March on KBAY/KEZR + mentions of mercury thermometer exchange events.
BASMAA Geoff Brosseau Campaign promoted Be the Streetat Mission College Earth Day event, on website home page and Facebook page.

Reviewed and commented on campaign strategy and creative development for Be the Street and "Got Ants" work in
geoff@brosseau.us progress. We also worked campaign promotion into our media and work plan strategies for FY 12-13.

Childrens Discovery Sandy Derby Sandy participated in KNTV segment shooting; received Solution to Water Pollution brochures
Museum (408) 298-5437x261 for distribution at the Museum.

sderby@cdm.org Featured Sandy Derby and BioSITE Program on KNTV Class Action.
Santa Clara County Parks Tamara Clark-Shear Campaign participated in Festival in the Park, hosted and promoted by the Parks Dept. 
and Recreation Dept. (408) 355-2215 We also urged them to ban helium balloons from their event as they were trying to hold a "zero waste"

tamara.shear@park.sccgov.org event; we reminded them that released balloons become litter and water pollution.
Stevens & Permanente Mondy Lariz Websites linked; Campaign promotes volunteer opportunities through the website.
Creeks Watershed (408) 356-8258
Council ed@spcwc.org
Happy Hollow Park & Zoo Vanessa Rogier Provides $2 per person admission discount on WW Discount Card;

(408) 794-6404 Cooperated with installation of WW interactive display in the "Backyard Habitat" area
vanessarogier@sanjoseca.gov We promoted their $4 coupon and shared some of their postings on Facebook.

AdManor, Inc.
(866) 444-2623 1 8/8/2012



AdManor, Inc.
Watershed Watch Campaign

Fiscal Year '11-12

Partner Report

PARTNER CONTACT RESULTS
Mel Cotton's Sporting Goods China (Chris) Offers a 10% discount on purchases with the Discount Card.

(408)  287-5994 Promoted their Discount Card offer and shared postings on Facebook.
china@melcottons.com

Heavenly Greens Troy Scott They provided a $500 Watershed Watch rebate for installation, included Watershed Watch logo in a direct mail
troy@heavenlygreens.com flyer featuring home improvement, and posted that flyer on their home page. Campaign promoted the
866.518.7888 rebate certificate on our website and Facebook page, and printed hard copies as handouts for spring 2012 events.

Univision Television Karina Nava Hosted WW spokesperson Ricardo Barajas for Encuentro en la Bahia and Al Despertar interviews.
KDTV 14 karinanava@univision.net Station provided PSAs during regularly scheduled media campaign.

(415) 538-8091
RainSavers Brad Daniel Rain collection/harvesting company offers a 10% discount on installations with the Watershed Watch Discount Card.

rainsavers@comcast.net
(408) 728-5809 Updated data for RainSavers on website.

Pacific Interlock Paul Hathaway WW information appears on their "links" page.
Pavingstone, Inc. jphath@gmail.com They distribute Watershed Watch "Solutions to Water Pollution" brochure in their Cupertino showroom.

(831) 637-9163 
Eucalyptus Magazine Rebecca Campos Campaign provided suggested content for "Green Gardening" and "Eco-Car Care" issues but editor did not use.

rebecca@eucalyptusmagazine.com Consultant posted a comment on their online Eco-car care article to provide do-it-yourselfers with a link to WW web
(408) 335-4778 information, and included general auto pollution prevention information.

TEAMWORKS David Moore Posted to our Facebook page and has a link to Watershed Watch on their website.
dsmathers@teamworks.coop Promotes and participates in the Green Gardener Program.
(650)248-3415

Pacific Car Wash Helen Tang Offers $4 off car washes at two locations. 
helentang88@yahoo.com Campaign promotes on website, social networking and on Discount Cards.
(408) 489-5939

KNTV NBC 11 David Trumper Provided $15,000 worth of video production and web production; and 864,041  added value web impressions.
david.trumper@nbcuni.com Station provided PSAs during regularly scheduled media campaign.

Continued sponsorship mentions for Watershed Watch on Class Action through March 2012 as added value.
GreenTown Los Altos Distributed "Solution to Water Pollution" brochures for the "Shaped by Water" art/history exhibit. 

Hosted Watershed Watch for Earth Day event. Campaign promoted their events on website and Facebook; 
suggested multiple ways to expand the partnership.

Jiffy Lube Third party sponsor through After a brief haitus, agreed to provide $10 off Signature LOF service with Discount Card through 2012.
KBAY/KEZR Campaign revised and reprinted Discount Cards to include their offer for the remainder of the year.

KRON TV 4 Brian North Consultant met with the station regarding partnership possibilities. 
(415) 561-8032
north@kron.com

Lamar Transit Cheri Thornley Provided 10 bus tails as added value, plus discounted rates, and an additional copy of the bus tail print for use as
(408) 966-8749 banner.
cthornley@lamar.com

Chinook Book Shaun Beall Ongoing sponsorship March 2012 - February 2013 mobile gardening pages.
(510) 550-8280 Chinook provided discounted rates and all production.
shaun.beall@chinookbook.net

AdManor, Inc.
(866) 444-2623 2 8/8/2012



AdManor, Inc.
Watershed Watch Campaign

Fiscal Year '11-12

Partner Report

PARTNER CONTACT RESULTS
Premier Car Washes Stephanie Stephanie indicated interest in Discount Card and event partnership. Consultant followed up consistently

(408) 944-9258 but Premier has yet to commit.
stephanie@premiercarwashes.com

work2future Green Cadre David Lovato Consultant responded to David's contact form with initial ideas about partnering; also referred David to Program.
City of San Jose (408) 794-1137

david.lovato@sanjoseca.gov

AdManor, Inc.
(866) 444-2623 3 8/8/2012
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FY 11-12 Watershed Watch Web Stats 
 
 
Date Avg. 

Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Jun 12 57 
 

Total 
Visits: 
947 
 
Visits from 
California: 
559 
 
 

/        (home page) 
/events.html 
/SPpreventmercury.html 
/SPpollutiontips.html  
/findgardener.html  
/lesstoxicgarden.html 
/pestfactsheets.html 
/aboutwatersheds.html    
/discountcard.html 
/currentpart.html 
 

English -8 
Spanish -2 
 
  

Google 
Bing 
Ask 
 
23.65% direct 
34.64% referral 
41.71% search 
engines 
 
Referral sites: 
facebook.com  
Sanjoseca.gov 
learn.flvs.net 
yamagamis 

(Data currently 
unavailable) 
 

Requests for 
Information/ 
Comments: 
English –2 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 1 
Spanish – 0 

Peaks in 
visits June 
5-6 and 12-
13 
consistent 
with 50% 
off car wash 
promotions. 
Less toxic 
gardening 
info also 
consistent 
with radio 
messages. 

May 12 61 
 

Total 
Visits: 
1055 
 
Visits from 
California: 
516 
 
 

/        (home page) 
/events.html 
/aboutwatersheds.html    
/SPpollutiontips.html  
/findgardener.html  
/SPpreventmercury.html  
/discountcard.html 
/ggclasses.html  
/greengardener.html  
/lesstoxicgarden.html 
 

English -8 
Spanish -2 
 
  

Google 
Bing 
Ask 
 
23.22% direct 
25.97% referral 
50.81% search 
engines 
 
Referral sites: 
facebook.com  
Sanjoseca.gov 
learn.flvs.net 

(Data currently 
unavailable) 
 

Requests for 
Information/ 
Comments: 
English –1 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 2 
Spanish – 0 

 Activity on 
Events page 
and bump in 
visits at the 
end of the 
month 
consistent 
with 50% 
off car wash 
promotions 



Date Avg. 
Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Apr 12 49 
 

Total 
Visits: 
740 
 
Visits from 
California: 
337 
 
 

/        (home page) 
/aboutwatersheds.html    
/SPpollutiontips.html  
/findgardener.html  
/SPpreventmercury.html  
/index.html  
/discountcard.html 
/currentpart.html 
/ggclasses.html  
/greengardener.html  
 

English -8 
Spanish -2 
 
  

Google 
Bing 
 
19.32% direct 
26.35% referral 
54.32% search 
engines 
 
Referral sites: 
learn.flvs.net  
Yamagamisnur
sery.com 
 

(Data currently 
unavailable) 
 

Requests for 
Information/ 
Comments: 
English –1 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 3 
Spanish – 0 
 

  

Mar 12 53 
 
 

Total 
Visits: 
783 
 
Visits from 
California: 
336 
 
 

/aboutwatersheds.html    
/        (home page) 
/findgardener.html  
/SPpollutiontips.html  
/whyimportant.html  
/discountcard.html 
/SPpreventmercury.html  
/greengardener.html  
/SPbrochure.html  
/index.html  
 

English -7 
Spanish -3 
 
  

Google 
Yahoo 
 
18.26% direct 
31.93% referral 
49.81% search 
engines 
 
Referral sites: 
learn.flvs.net  
Mercurynews.c
om 
 

1. Car Wash Brochure 
(ML) 
2. WW Discount Card  
3. Roses Fact Sheet (Sp)  
4. Solutions Brochure 
(Vt)   
5. Volunteer 
Opportunities 
6. Pools brochure   
7. Thermometer 
Exchange Events 
8. Mercury fact sheet 
(business) 
9. Car Wash Brochure 
(Eng) 
10. Mercury fact sheet 
(residential) 
 

Requests for 
Information/ 
Comments: 
English –0 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 5 
Spanish – 0 
 

Interest in 
mercury 
information  
may 
coincide 
with our 
HHW spots 
and tips on 
KBAY and 
KEZR 
Radio 



Date Avg. 
Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Feb 12 49 
 
 

Total 
Visits: 
646 
 
Visits from 
California: 
304 
 
 

/        (home page) 
/aboutwatersheds.html    
/findgardener.html  
/discountcard.html 
/ggclasses.html  
/index.html  
/whyimportant.html  
/SPpollutiontips.html  
/SPpreventmercury.html  
/becomegreengardener.html  
 

English -8 
Spanish -2 
 
  

Google 
Yahoo 
 
25.08% direct 
37.77% referral 
37.15% search 
engines 
 
Referral sites: 
learn.flvs.net 
mastergardener
s.org 
Mercurynews.c
om 
 

1. WW Discount Card 
2. Car Wash Brochure  
3. Roses Fact Sheet (Sp)  
4. GG Spring Class Flyer   
5. Pools brochure   
6. GG Spring Class Flyer  
(SP) 
7. IPM Product List 
8. GG Recertification 
flyer 
9. Mercury fact sheet 
(business) 
10. Good Bug Tub fact 
sheet  
 

Requests for 
Information/ 
Comments: 
English –0 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 6 
Spanish – 0 
 

Decline in 
visits, 
possibly 
coinciding 
with 
reduced 
media 
exposure 
this month  
 

Jan 12 84 
 
 

Total 
Visits: 
1,325 
 
Visits from 
California: 
578 
 
 

/aboutwatersheds.html    
/        (home page) 
/whyimportant.html  
/findgardener.html  
/index.html  
/faqs.html  
/discountcard.html 
/ggclasses.html  
/form/contact/contactfor
m.html     
/greengardener.html  
 
 
 
 

English -10 
Spanish -0 
 
  

Google 
Yahoo 
 
32.53% direct 
46.34% referral 
21.13% search 
engines 
 
Referral sites: 
learn.flvs.net 
nbcbayarea.co
m 
Mercurynews.c
om 
 

1. WW Discount Card 
2. Roses Fact Sheet (Sp)  
3. GG Spring 
Recertification  
4. Car wash brochure  
5. IPM Product List 
6. Solutions Brochure 
Vietnamese 
7. Pools brochure   
8. Solutios Brochure 
Englsih 
9. Volunteer 
Opportunities 
10. Residential Mercury 
FS  
 

Requests for 
Information/ 
Comments: 
English –0 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 0 
Spanish – 0 
 

 
  
 
 



Date Avg. 
Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Dec 11 101 Total 
Visits: 
1,828 
 
Visits from 
California: 
639 
 

/aboutwatersheds.html    
/        (home page) 
/whyimportant.html  
/SPpreventmercury.html    
/faqs.html  
/findgardener.html  
/ggclasses.html  
/greengardener.html  
/becomegreengardener.html 
/index.html  
 
 
 

English -9 
Spanish -1 
 
  

Google 
Yahoo 
 
39.28% direct 
46.94% referral 
13.79% search 
engines 
Referral sites: 
learn.flvs.net 
nbcbayarea.co
m 
Mastergardener
s.org 
Mercurynews.c
om 

1. Solutions Brochure 
Vietnamese 
2. Roses Fact Sheet (Sp)  
3. GG self-assessment 
4. Good Bug Tub Fact 
Sheet 
5. Car wash brochure 
6. IPM Products List  
7. GG self-assessment 
(SP)   
8. IPM Use/Disposal FS 
9. GG Card Renewal 
English 
10. Volunteer 
Opportunities  

Requests for 
Information/ 
Comments: 
English –4 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 2 
Spanish – 0 
 
 

Visits up 
20% from 
November. 
Coincides 
with NBC 
campaign. 
 
 

Nov 11 91.4 
 

Total 
Visits: 
967 
 
Visits from 
California: 
549 
 

/aboutwatersheds.html    
/        (home page) 
/whyimportant.html  
/faqs.html  
/SPpollutiontips.html 
/form/contact/contactfor
m.html  
/wwbrochure.html  
/findgardener.html  
/index.html  
/SPpreventmercury.html    
 
 
 

English -8 
Spanish -2 
 
  

Google 
Yahoo 
29.22% direct 
47.82% referral 
22.96% search 
engines 
 
Referral sites: 
learn.flvs.net 
nbcbayarea.co
m 
Mastergardener
s.org 
Mercurynews.c
om 

1. Solutions Brochure 
Vietnamese 
2. IPM Product List  
3. Roses Fact Sheet (Sp)  
4. Pools/Spas Brochure 
5. Good Bug Tub Fact 
Sheet 
6. Roses Fact Sheet  
7. Kids Guide to 
Backyard Bugs 
8. GG self-assessment 
(SP)   
9. Car wash brochure 
10. GG self-assesment  
 

Requests for 
Information/ 
Comments: 
English – 2 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English -  2 
Spanish – 0 
 

Visits up 
56% 
Coincides 
with NBC 
campaign. 
 



Date Avg. 
Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Oct 11 65 
 
 

Total 
Visits: 
1,516 
 
Visits from 
California: 
354 
 
 

/aboutwatersheds.html    
/        (home page) 
/whyimportant.html  
/SPpollutiontips.html 
/findgardener.html  
/index.html 
/discountcard.html  
/SPpreventmercury.html    
/greengardener.html 
/form/contact/contactfor
m.html  
 
 
 

English -8 
Spanish -2 
 
  

Google 
Yahoo 
19.96% direct 
45.71% referral 
34.33% search 
engines 
 
Referral sites: 
learn.flvs.net 
Mercurynews.c
om 
Sanjose.gov 
Yamagamisnur
sery.com 
 

1. Roses Fact Sheet (Sp)  
2. Discount Card    
3. Solutions Brochure 
Vietnamese 
4. Good Bug Tub Fact 
Sheet 
5. IPM Use/Disposal FS 
6. Volunteer 
Opportunities  
7. Solutions Brochure 
(Engl) 
8. GG List   
9. IPM Store List 
10. Car Wash Brochure 
 

Requests for 
Information/ 
Comments 
English – 0 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English -  5 
Spanish – 0 
 
 

 

Sep 11 60 
 
 

Total 
Visits: 
835 
 
Visits from 
California: 
389 
 
 

/aboutwatersheds.html    
/        (home page) 
/findgardener.html  
/ggclasses.html  
/greengardener.html 
/whyimportant.html  
/index.html 
/becomegreengardener.ht
ml  
/SPpreventmercury.html    
/SPpollutiontips.html 

English -8 
Spanish -2 
 
  

Google.com  
 
23.47% direct 
44.19% referral 
32.34% search 
engines 
 
Referral sites: 
 
Google 
learn.flvs.net 
Mercurynews.c
om 

1. Car Wash Brochure  
2. Volunteer 
Opportunities 
3. GG List   
4. Roses Fact Sheet (Sp)  
5. Discount Card    
6. Good Bug Tub Fact 
Sheet  
7. Solutions Brochure 
Vietnamese 
8. IPM Products List 
9. Rats/Mice Fact Sheet 
10. Residential Mercury 
FS 
 

Requests for 
Information/ 
Comments 
English – 2 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English -  4 
Spanish – 0 
 
 

2 Spanish 
pages in top 
ten pages – 
coinciding 
with KDTV 
Univision 
ads, 
segments 
 
 
 
 



Date Avg. 
Page 
Views/
Day 

Total Visits 
/  
CAVisits 

Top pages No. of Top 
Pages 

Top Search 
Engine 
Referrals 

Most Downloaded 
Pages 

Contact Form Comments 

Aug 11 67 
 
 

Total 
Visits: 
996 
 
Visits from 
California: 
440 
 
 

/aboutwatersheds.html    
/        (home page) 
/findgardener.html  
/ggclasses.html  
/whyimportant.html  
/greengardener.html 
/becomegreengardener.ht
ml  
 /lesstoxicgarden.html 
/faqs.html 
/index.html 
 
 

English -10 
Spanish -0 
 
  

Google.com  
yahoo.com 
 
25.40% direct 
53.71% referral 
20.88% search 
engines 
 
Referral sites: 
learn.flvs.net  
Google 
Mercurynews.c
om 
 

1. Good Bug Tub Fact 
Sheet  
2. Spiders Fact Sheet 
3. Car Wash Brochure 
4. GG List   
5. Discount Card    
6. IPM Products List 
7. Roses Fact Sheet (Sp)  
8. Snails/Slugs Fact Sheet  
9. IPM Store List 
10. Yellowjackets Fact 
Sheet 
 

Requests for 
Information/ 
Comments: 
English –  
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English -  2 
Spanish - 0 

All top 
pages relate 
to Green 
Gardener 
and IPM 
media 
adveritising  
 
 
 
 
 

July 11 64 
 
 

Total 
Visits: 
968 
 
Visits from 
California: 
304 
 
 

/aboutwatersheds.html    
/        (home page) 
/whyimportant.html  
/findgardener.html  
/discountcard.html  
/lesstoxicgarden.html 
/faqs.html 
/index.html 
/greengardener.html 
/ggclasses.html 
 

English -10 
Spanish -0 
 
  

Google.com  
yahoo.com 
 
19.01% direct 
62.29% referral 
18.7% search 
engines 
 
Referral sites: 
learn.flvs.net  
Facebook.com 
Yamagamisnur
sery.com 
 

1. Discount Card    
2. Roses Fact Sheet (Sp) 
3. Good Bug Tub Fact 
Sheet 4. GG List   
5. Volunteer 
Opportunities  
6. IPM Use +Disposal FS 
7. Car Wash Brochure 
8. Ants Fact Sheet  
9. Rats/Mice Fact Sheet 
10. Yellowjackets Fact 
Sheet 
 

Requests for 
Information/ 
Comments: 
English –  1 
Spanish – 0 
 
Requests for  
Discount 
card/brochure: 
English - 7 
Spanish - 0 

Reduced 
web activity 
in July from 
prior 
months. No 
media 
advertising 
in July. 
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FY 11‐12 BASMAA Media Relations Campaign Final Report  
 
 
 
 



BASMAA 

Media Relations Campaign 

Final Report FY 2011-2012 

 

Submitted by O’Rorke Inc 

June 25, 2011 

 
 

During the fiscal year 2011-2012, O’Rorke Inc. continued to serve as BASMAA’s media 

relations contractor.   

 

Early in the year O’Rorke worked directly with project manager Sharon Gosselin and the 

PIP committee to brainstorm pitch topics. The result was several planned pitches and 

distributing radio/online public services announcements on key stormwater issues as well 

as monitoring of breaking news opportunities. Additionally, O’Rorke provided localized 

templates of many of the press releases developed for the regional campaign as a way to 

assist local programs with their own media efforts. O’Rorke also spearheaded the inclusion 

of more stormwater information and tips on BayWise.org. This helped enormously in 

allowing BayWise.org to be included as a resource in pitch materials and as a call to action 

is PSA copy.  

 

In FY 2011-12 seven pitches were done and one was prepared and will be completed in the 

next fiscal year. The pitches resulted in fifty eight total media placements. The report that 

follows gives a synopsis of each pitch and the number and type of placements each 

garnered.  A coverage report for the year is attached. 

 

Additionally, O’Rorke developed a local press release on car washing and localized regional 

releases as well. 

 

Save the Bay/Trash Hot Spots 

In September, O’Rorke reached out to Save the Bay to partner on their annual Trash Hot 

Spots pitch. O’Rorke provided a quote from Executive Director Geoff Brosseau to convey 

BASMAA’s core message about litter being an entirely preventable source of pollution and 

to call out the work of local programs. 

 

A story ran in the San Francisco Chronicle and was also carried on SFGate.com. 

 

 

Don’t Burn Holiday Gift Wrap 

O’Rorke was able to get BASMAA included in the Bay Area Air Quality Management  

District’s (BAAQMD) press release regarding not burning holiday gift wrap. 

 

BASMAA and BayWise.org were mentioned in an extensive story on holiday gift wrap 

(greener options, not burning it) on KRON-TV. 



 

Rainy Season PSAs 

PSA copy was sent to all Bay Area radio stations, calling attention to major influxes of 

stormwater pollution after the first significant storms of the season.  

 

Interviews ran on KEAR and KMKY (Radio Disney); these stations also ran the PSAs. 

 

Baseline Litter Survey 

This pitch focused on the results of the Baseline Litter Survey. Because this study was new 

and actually quantified the litter load in the region, the pitch was extremely well-received. 

The first media hit came in the form of a major story in the San Jose Mercury News and led 

to widespread coverage both regionally and nationally.  

 

The pitch garnered more than thirty placements, including Huffington Post, KCBS-AM, KGO-

AM, and KTVU-TV. 

 

Car Washing PSAs 

These PSAs encouraged use of car washes as a way to prevention stormwater pollution. 

O’Rorke also developed a press release for use by local programs. 

 

The PSAs were aired by eight stations, including KSOL and KCBS.  

 

Pools & Spas 

This pitch dealt with proper pool maintenance and drainage information. Stories ran with 

the Marin Independent Journal and the San Jose Mercury News (print and online) and with 

KKIQ. 

 

Pesticides: Exterior Spraying PSAs 

These PSAs provided information about exterior spraying as a source of pollution, directing 

the audience to BayWise.org for more information and to find pest control professionals 

certified in less-toxic techniques. 

 

These PSAs ran on KCBS, KATD, KIQI, KMKY, KGO and in Spanish on KLOK, KBRG, KSOL, 

and KSQL. 

 

KBLX interviewed Geoff by phone for the Community Connection Feature on July 3rd. 

 

Pesticides:Exterior Spraying/New DPR Regulations 

This pitch began at the end of the FY and the release focuses on the new exterior spraying 

regulations from the Department of Pesticide Regulation as a way to give a new angle to 

this story. 

 

O’Rorke reached out to DPR for cooperation on this and for DPR to provide a quote. 

O’Rorkesecured the quote from DPR, and it garnered a total of three placements, including 

SFGate and Patch.com. 

 



Ricardo Barajas from the City of San Jose served as the Spanish spokesperson for a phone 

interview with the Univision morning show on August 2nd.  

 

Recommendations for FY 2012-13 

 

• Continue to look to new local/regional studies as a jumping off point for pitching. 

Timeliness and a sense of having real news to share were absolutely key factors in 

the success of the Baseline Litter Survey pitch. 

 

• Continue to pitch FM radio stations and seek out public affairs coverage via PSAs or 

direct pitches. Public affairs directors have been receptive to BASMAA messages. 

 

• Utilize BayWise.org in pitches as a resource; have homepage and content updated as 

needed to keep site relevant to media relations efforts. 

 

• Develop of photo library to have cortesypicures readily available to the media as a 

way to ensure more coverage.Media outlets needs photos and a press release with a 

free-to-use picture is more likely to get used by the media. 

 

 

 

 



BASMAA MEDIA COVERAGE FY2011‐2012
TOTAL

SAVE THE BAY/TRASH HOT SPOTS
1 SFGate.com SF's Mission Creek on list of most‐polluted   9/14/2011

BASELINE LITTER SURVEY
On‐line

2 sfbay.ca Bay Trash is Everybody's Problem 2/16/2012
3 www.treehugger.com 100,000 Garbage Bags Worth of Trash Washes into San Francisco B 2/16/2012

4 ecofollower.com 100,000 Garbage Bags Worth of Trash Washes into San Francisco B 2/17/2012

5 KSBW.com San Jose, Oakland Worst Litter Bugs in Bay Area 2/17/2012
6 Ecology Runner 100,000 Garbage Bags Worth of Trash Washes into San Francisco  2/17/2012
7 Huffington Post SHOCK: Study Revela Unbelievable Pollution Levels in Bay 2/17/2012
8 InsideBayArea.com A Garbage Can for 7 Million People 2/17/2012
9 MercuryNews.com A Trash Can for 7 Million People 2/17/2012
10 City's Best San Francsico Bay Pollution Study Reveals 1.36 Million Gallons 2/17/2012
11 SanLuisObispo.com SF Bay Litter would fill 100K trash bags 2/17/2012
12 KPHO.com SF Bay Litter would fill 100K trash bags 2/17/2012
13 stevenspointjournal.com SF Bay Litter would fill 100K trash bags 2/17/2012
14 kpsplocal2.com SF Bay Litter would fill 100K trash bags 2/17/2012
15 whittierdailynews.com SF Bay Litter would fill 100K trash bags 2/17/2012
16 Monterey Herald.com SF Bay Litter would fill 100K trash bags 2/17/2012
17 MyMotherLode.com SF Bay Litter would fill 100K trash bags 2/17/2012
18 KGET.com SF Bay Litter would fill 100K trash bags 2/17/2012
19 therepulic.com Litter washed into San Francisco Bay each year would fill 100K of tr 2/17/2012
20 kcra.com SF Bay litter would fill 100K trash bags 35 min 2/17/2012
21 TheReporter.com SF Bay Litter would fill 100K trash bags 2/18/2012
22 Aquaviews ‐ SCUBA Blog The Daily Reel: February 17, 2012 2/17/2012
23 Huffington Post San Francisco San Francsico Bay Pollution Study Reveals 1.36 Million Gallons Each 4/17/2012
24 LostBull 100,000 Garbage Bags Worth of Trash Washes into San Francisco B 2/18/2012

Radio
25 CBS Radio 2/16/2012

26 KGO‐AM 2/16/2012
27 CBS Radio 2/17/2012

TV
28 2 News SF Bay Litter would fill 100K trash bags 2/17/2012
29 CBS San Francisco 1 Million Gallons of Trash Flow Into SF Bay Area Every Year 2/17/2012
30 CBS Los Angeles 1 Million Gallons of Trash Flow Into SF Bay Area Every Year 2/18/2012
31 KSWT NEWS 13 SF Bay Litter would fill 100K trash bags 2/17/2012

Print
32 Humanitarian News SF Bay Litter would fill 100K trash bags 2/17/2012
33 Mercury News
34 SF Chronicle

DON'T BURN GIFT WRAP



41 KRTY May. 11
42 KSOL May. 11
43 KSQL May. 11
44 KBRG May. 11
45 KLOK May. 11
46 KBAY Phone interview with Sam VanZandt ‐KBAY 94.5 and MIX 106.5‐Sunday 7/15 6 7/15/2012

POOLS & SPAS
On‐line

47 Marin IJ Fine Living: Create fresh look with plants, paint and punch  http://w 6/9/2012
48 San Jose Mercury News Fine Living: Create fresh look with plants, paint and punch  http://w 6/9/2012

Radio
49 KKIQ PSAs Will be listed online in Hometown Happenings calendar and it 6/8/2012

EXTERIOR SPRAYING
Radio

50 KCBS‐AM San Francisco PSAs will be included in on‐air rotation 6/20/2012
51 Univision Radio (KLOK, KBRG, KSOL, KSQL) PSAs‐Provided Spanish translations; will include in TV and radio com 6/20/2012

52 KATD 990, KIQI 1010 AM San Francisco
PSAs will be included in on‐air rotation beginning 6/29 for (3) 
months June‐July

53 KMKY‐AM 1310 San Francisco PSAs will be included in on‐air rotation for July Jul‐12

54 KBLX ‐FM 102.9 San Francisco

Nikki Thomas (Local co‐host of the Steve Harvey Morning Show, 
Public Affairs)‐phone interview with Geoff 7/3‐Community 
Connection Feature 7/3/2012

55 KGO‐AM 810 San Francisco PSAs will be included in on‐air rotation 7/3/2012

EXTERIOR SPRAYING DPR new regs
Online

56 SF Gate.com http://blog.sfgate.com/incontracosta/2012/07/16/new‐restrictions‐on‐pest‐co 7/16/2012
57 Patch.com‐San Carlos http://sancarlos.patch.com/articles/restrictions‐on‐pest‐control‐operators‐he 7/22/2012

TV

58 Univision
Ricardo Barajas from the City of San Jose served as the Spanish spokesperson‐
morning phone interview 8/2/2012

SUMMARY
Online 28
TV 6
radio  21
print 3
TOTAL 58



FY 11‐12 Annual Report  September 15, 2012 

 
 
 
 
 
 
 
 
 
 
 

 Appendix 7‐5  
 

 
MC Contact List and Construction Inspection, IND and IDDE Contact List 

 Management Committee Representatives/Attendees 
 Construction, Illegal Discharge, and Industrial Inspection Contacts 

 
 
 
 



Santa Clara Valley Urban Runoff Pollution Prevention Program (Management Committee Representatives*/Alternates) 

Organization  Contact  Address  Phone/Fax  Email 

Campbell  *Bill Helms 
70 North First Street 
Campbell, CA 95008‐1423 

tel    408‐866‐2153 
fax   408‐376‐0958  billh@cityofcampbell.com

Cupertino  *Cheri Donnelly 
10300 Torre Avenue 
Cupertino, CA  95014 

tel    408‐777‐3242 
fax   408‐777‐3333 

cherid@cupertino.org

Los Altos  *Larry Lind 
One North San Antonio Road 
Los Altos, CA  94022‐3087 

tel    650‐947‐2624 
fax   650‐947‐2732 

llind@losaltosca.gov

Los Altos Hills 
*Richard Chiu 
  John Chau 

26379 Fremont Road 
Los Altos Hills, CA  94022 

tel    650‐941‐7222; John X238 
fax   650‐941‐3160 

rchiu@losaltoshills.ca.gov
jchau@losaltoshills.ca.gov

Los Gatos  *Todd Capurso 
41 Miles Ave or P.O. Box 949 
Los Gatos, CA 95031 

tel    408‐399‐5774 
fax   408‐354‐8529 

tcapurso@losgatosca.gov

Milpitas 
*Kathleen Phalen 
  Paramjit Uppal 

455 East Calaveras Boulevard 
Milpitas, CA  95035 

tel    408 586‐3345 
tel    408‐586‐3351 
fax   408‐586‐3305 

kphalen@ci.milpitas.ca.gov
puppal@ci.milpitas.ca.gov

Monte Sereno  *Brian Loventhal 
18041 Saratoga‐Los Gatos Rd. 
Monte Sereno, CA 95030 

tel    408‐354‐7635 
fax   408‐395‐7653 

bloventhal@montesereno.org

Mountain View  *Eric Anderson 
500 Castro Street, City Hall, 4th Floor 
Mountain View, CA  94303 

tel    650‐903‐6225 
fax   650‐903‐6122 

eric.anderson@mountainview.gov

Palo Alto 
*Joe Teresi 
  Ken Torke 

250 Hamilton Ave., 6th Fl 
Palo Alto, CA  94301 
City of Palo Alto, PO Box 10250, Palo Alto, 94303 

tel    650‐329‐2129 
fax   650‐329‐2299 
tel    (650) 329‐2285 
    

joe.teresi@cityofpaloalto.org
ken.torke@cityofpaloalto.org

San José 
*Napp Fukuda 
  Elaine Marshall 
  James Downing 

Environmental Services Department 
Watershed Protection, City of San Jose 
200 East Santa Clara Street, 7th Floor 
San Jose, CA 95113 

tel    408‐793‐5353 
tel    408‐793‐5355 
tel    408‐793‐4381 
fax   408‐271‐1930 

napp.fukuda@sanjoseca.gov 
elaine.marshall@sanjoseca.gov
james.downing@sanjoseca.gov

Santa Clara  *Dave Staub 
CSC Street Corp. Yard 
1700 Walsh Avenue 
Santa Clara, CA  95052 

tel    408‐615‐3086 
fax   408‐988‐0237 

dstaub@santaclaraca.gov
 

Santa Clara 
County 

*Clara Spaulding 
Santa Clara Co. Development Services Office 
70 West Hedding, East Wing, 7th Floor 
San José, CA  95110 

tel    408‐299‐5737 
fax   408‐279‐8537 

clara.spaulding@pln.sccgov.org
 

Santa Clara 
Valley Water 
District 

*Ann Draper 
  Brett Calhoun 

5750 Almaden Expressway 
San José, CA  95118 

tel    408‐265‐2607 
Ann X2665; Brett X2653 
fax   408‐979‐5618 

adraper@valleywater.org 
jcalhoun@valleywater.org

Saratoga 
*John Cherbone 
  Kristen Borel 

13777 Fruitvale Avenue 
Saratoga, CA 95070 

tel    408‐868‐1241 
tel    408‐868‐1258 
fax   408‐868‐1281 

jcherbone@saratoga.ca.us
kborel@saratoga.ca.us

Sunnyvale 
*Melody Tovar 
   

City of Sunnyvale 
P.O. Box 3707 
Sunnyvale, CA  94088 

tel    408‐730‐7808 
fax   408‐747‐1139 

mtovar@ci.sunnyvale.ca.us
 

West Valley 
Communities 

*Kelly Carroll 
West Valley Clean Water Program 
18041 Saratoga Los Gatos Road 
Monte Sereno, CA  95030 

tel    408‐354‐4734 
dir  408‐318‐4093 
fax   888‐5456‐6297 

kcarroll@wvcwp.org 

 

* Current Voting Members             

mailto:puppal@ci.milpitas.ca.gov
mailto:phil.bobel@cityofpaloalto.org
mailto:jcherbone@saratoga.ca.us
mailto:kborel@saratoga.ca.us
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Agency  Construction Inspection  Illegal Discharge  Industrial Inspection 
Campbell  Alan Hom 

Hotline: 408‐865‐2150 
408‐866‐2168 
alanh@ci.campbell.ca.us
 
Bill Helms 
408‐866‐2153 (direct) 
408‐866‐2150 (Joy @ PW) 
billh@cityofcampbell.com
 
Susan MorgadoGray, Code Enforcement 
408‐866‐2760 
Susang@cityofcampbell.com 
 
Bill Bruckart 
Building Official 
408‐866‐2130 

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386 office 
408‐828‐4658 cell 
aaslin@wvcwp.org
 
Bill Helms 
408‐866‐2153 (direct) 
408‐866‐2150 (Joy @ PW) 
billh@cityofcampbell.com
 
Susan MorgadoGray, Code 
Enforcement 
408‐866‐2760 
Susang@cityofcampbell.com 
 

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386 office 
408‐828‐4658 cell 
aaslin@wvcwp.org
 
Lorenzo Perez 
SCC FD, Haz Mat 
408‐378‐4010 
408‐241‐4439 cell 
lorenzo.perez@cnt.sccgov.org
 
Michael Cervantes  
Food Facilities – West Valley 
408‐918‐3455 (918‐3400 hotline) 
michael.cervantes@deh.sccgov.org
 

Cupertino  Kevin Rieden 
408‐777‐3104 
kevinr@cupertino.org  
 
Cheri Donnelly
408‐777‐3242 

  

cherid@cupertino.org

Manuel Barra
408‐472‐9907 

gan 

 
Cheri Donnelly
408‐777‐3242 

  

cherid@cupertino.org

Larry Squarcia
408‐777‐3228 

 

larrys@cupertino.org
 
Cheri Donnelly
408‐777‐3242 

  

cherid@cupertino.org

Los Altos 
Hills 

John Chau 
650‐941‐7222 
jchau@losaltoshills.ca.gov

John Chau 
650‐941‐7222 
jchau@losaltoshills.ca.gov

Los Altos Hills does not have any industrial 
or commercial sites 
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Los Altos   Kirk Ballard 

650‐947‐2634 
kirk.ballard@losaltosca.gov  
 
Larry Lind 
650‐947‐2624 
larry.lind@losaltos.ca.gov 

Larry Lind 
650‐947‐2624 
larry.lind@losaltos.ca.gov 

Larry Lind 
650‐947‐2624 
larry.lind@losaltos.ca.gov 

Los Gatos  Mike
CBO 

 Machado 

408‐354‐6815 
mmachado@losgatosca.gov
 
Mark Glendinning
Building Inspector 

 

408‐354‐6870 
mglendinning@losgatosca.gov
 
Steve Souza 
Engineering Inspector 
408‐395‐3430 
ssouza@losgatosca.gov  

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386  office 
408‐828‐4658 cell 
aaslin@wvcwp.org
 
Steve Souza
Engineering Inspector 

 

408‐395‐3430  (M‐F) 
ssouza@losgatosca.gov
 
Parks & Public Works G
7am‐4pm  Mon thru Fri 

eneral Line 

408‐399‐5770 
 

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386  office 
408‐828‐4658 cell 
aaslin@wvcwp.org
 
Michael Benjam
SCC FD, Haz Mat 

in 

 
benjamin@cnt.sccgov.org
408‐378‐4010 

  
 
Michael Cervantes  
Food Facilities – West Valley 
408‐918‐3455 (918‐3400 hotline) 
michael.cervantes@deh.sccgov.org
 

Milpitas 
 

Shelton Sawyer
408‐586‐3407 

 

ssawyer@ci.milpitas.ca.gov  
 
Dorsey Wiseman
408‐586‐3246 

  

dwiseman@ci.milpitas.ca.gov.

Paramjit Uppal
408‐586‐3351 

  

puppal@ci.milpitas.ca.gov 
 

Patti Joki 
408‐586‐3370 
pjoki@ci.milpitas.ca.gov
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Monte 
Sereno 

Mo Sharma 
City Engineer & PW Director 
408‐354‐7635 
 
Sindhi Mekala 
Grading & Drainage Inspections; PW 
408‐354‐7635 (Mon & We Only) 
sindhi@montesereno.org 
 
Howard Bell 
Building Official 
408‐354‐2805 

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386 office 
408‐828‐4658 cell 
aaslin@wvcwp.org 
 
Mo Sharma 
City Engineer & PW Director 
408‐354‐7635 
 
Sindhi Mekala 
Grading & Drainage Inspections; PW 
408‐354‐7635 (Mon & We Only) 
sindhi@montesereno.org

City of Monte Sereno does not have any 
industrial or commercial sites 
 

Mountain 
View 

Eric Anderson 
650‐903‐6378 main 
650‐903‐6225 direct 
eric.anderson@mountainview.gov 
 
Carrie Sandahl 
650‐903‐6378 main 
650‐903‐6224 direct 
carrie.sandahl@mountainview.gov

Eric Anderson 
650‐903‐6378 main 
650‐903‐6225 direct 
eric.anderson@mountainview.gov 
  
Carrie Sandahl 
650‐903‐6378 main 
650‐903‐6224 direct 
carrie.sandahl@mountainview.gov

Eric Anderson 
650‐903‐6378 main 
650‐903‐6225 direct 
eric.anderson@ci.mtnview.ca.us
 
Carrie Sandahl 
650‐903‐6378 main 
650‐903‐6224 direct 
carrie.sandahl@mountainview.gov
 
Scott Heyworth
650‐903‐6378

 
 

scott.heyworth@mountainview.gov

Palo Alto  Chris Fujimoto
650‐329‐2430  

 

christopher.fujimoto@cityofpaloalto.org

Chris Fujimoto
650‐329‐2430  

 

christopher.fujimoto@cityofpaloalto.org

Chris Fujimoto
650‐329‐2430  

 

christopher.fujimoto@cityofpaloalto.org

San Jose 
 
 
 

Steven Osborn 
408‐945‐3000 ESD 
408‐793‐5352 
steven.osborn@sanjoseca.gov

Steven Osborn 
408‐945‐3000 ESD 
408‐793‐5352 
steven.osborn@sanjoseca.gov

Steven Osborn 
408‐945‐3000 ESD 
408‐793‐5352 
steven.osborn@sanjoseca.gov

mailto:eric.anderson@mountainview.gov
mailto:carrie.sandahl@mountainview.gov
mailto:eric.anderson@mountainview.gov
mailto:carrie.sandahl@mountainview.gov
mailto:eric.anderson@ci.mtnview.ca.us
mailto:carrie.sandahl@mountainview.gov
mailto:christopher.fujimoto@cityofpaloalto.org
mailto:christopher.fujimoto@cityofpaloalto.org
mailto:christopher.fujimoto@cityofpaloalto.org
mailto:steven.osborn@sanjoseca.gov
mailto:steven.osborn@sanjoseca.gov
mailto:steven.osborn@sanjoseca.gov
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San Jose 
(continued) 

Jared Hart 
408‐793‐5352 
jared.hart@sanjoseca.gov 
 
Cathy Hoang
408‐793‐5324 

Mendoza 

catherine.hoang‐mendoza@sanjoseca.gov

Cathy Hoang
408‐793‐5324 

Mendoza (or Mary) 

catherine.hoang‐
mendoza@sanjoseca.gov 
 
No Dumping 
408‐945‐3000 

Hotline 

http://www.sanjoseca.gov/esd/stormwa
ter/stormdrain‐complaint.asp
 

Chris Donaldson
408‐793‐5374 

 

Chris.Donaldson@sanjoseca.gov 
 
Mary Morse (restaurants
408‐793‐5300 (hotline) 

 onlyFOG) 

LG & Cmbl: Bill Chan, 408‐793‐5347 
Stga: Steve Hildebrand, 408‐793‐5346 
Mary.Morse@sanjoseca.gov

Santa Clara  Elliot Wier
408‐615‐3092 

 

e
 
wier@santaclaraca.gov 

Elliot Wier
408‐615‐3092 

 

ewier@santaclaraca.gov 
 

Elliot Wier
408‐615‐3092 

 

ewier@santaclaraca.gov 
 

Santa Clara 
County 

Clara Spaulding
408‐299‐5737 

 

clara.spaulding@pln.sccgov.org

DEH/Solid/M
408‐918‐3400 

edical Waste: 

 
Clara Spaulding 
Department of Planning & Developement 
408‐299‐5737 
clara.spaulding@pln.sccgov.org  

DEH, Hazardo
408‐918‐3400 

us Materials Control Division: 

 
Jim Blamey 
HMCD Program Manager 
408‐918‐3400 
jim.blamey@deh.co.santa‐clara.ca.us
 
Viet Dao 
Food Facilities ‐ North County 
408‐918‐3490 
Viet.Dao@deh.sccgov.org
 
Michael Cervantes  
Food Facilities – South West 
408‐918‐3455 
michael.cervantes@deh.sccgov.org 
 
Rochelle Gaddi 
Food Facilities, Pools – Central District 
408 918‐3479 
rochelle.gaddi@deh.sccgov.org

mailto:jim.blamey@deh.co.santa-clara.ca.us
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SCVWD 

 
 
 
 

George Malekos 
408‐265‐2607, X2487 
gmalekos@valleywater.org 
 
Pollution Hotlin
1‐888‐510‐5151 

e 

George Malekos 
408‐265‐2607, X2487 
gmalekos@valleywater.org 
 
Pollution Hotlin
1‐888‐510‐5151 

e 

Not Applicable 
 

Saratoga  Brad Lind   
408‐868‐1224  
bradlind@saratoga.ca.us
 
Skylar McLean 
Grading / Land Development Inspections  
408‐868‐1237  
skyelarm@saratoga.ca.us

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386 office 
408‐828‐4658 cell 
aaslin@wvcwp.org 
 
Kristin Borel 
408‐868‐1258 
kborel@saratoga.ca.us
 
Rick Torres 
Streets Maintenance Supervisor 
408‐868‐1244 
408‐857‐6545 cell 
rtorres@saratoga.ca.us
 

Akrista Aslin 
West Valley Clean Water Program 
408‐354‐5386 office 
408‐828‐4658 cell 
aaslin@wvcwp.org 
 
Richard Baker 
SCC FD, Haz Mat 
408‐378‐4010 
richard.baker@cnt.sccgov.org 
 
Michael Cervantes  
Food Facilities – West Valley 
408‐918‐3455 (918‐3400 hotline) 
michael.cervantes@deh.sccgov.org 
 

Sunnyvale  Gordon Blan
408‐730‐7448 

cher 

gblancher@ci.sunnyvale.ca.us

Sarah Scheidt
408‐730‐7267 

  

sscheidt@ci.sunnyvale.ca.us
 

Sarah Scheidt 
408‐730‐7267 

 

sscheidt@ci.sunnyvale.ca.us

Caltrans  Dragomir Bog
510‐622‐0716 

danic  

510‐867‐6007      
dragomir_Bogdanic@dot.ca.gov

Hardeep Takha
510‐286‐7182 

r 

hardeep_s_takhar@dot.ca.gov
 

Not Applicable 
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Highlights 

 

This report describes the GNGT committee’s achievements during the past year 

(July 2011 through June 2012).  The document also provides details about tour 

weekend, when hundreds of volunteers share their time, expertise and gardens to 

ensure that the thousands of tour visitors enjoy both days and receive inspiration 

for their own gardens.  Table 1 lists some tour highlights. 

 
Date April 21 & 22, 2012 

Time 10am-4pm 

Number of gardens 58 

Number of registrants 4305 

Number of garden visits 7754 

Number of volunteers 250 

Volunteer-hours on tour weekend 1100 

Steering committee hours 700 

Number of Sponsors 16 

Number of Supporters 17 

Ongoing efforts to ensure a quality 

tour  
 Volunteer orientation meeting 

 Web-based volunteer signup 

 Enhanced web-based registration to 

cooperate with ISP anti-Spam filters. 

 Custom designed t-shirts and pins for 

volunteers. 

 Plant labeling info on website 

 Invasive plants list  on website 

 On-line survey, with a prize drawing to 

encourage participation. 

 Native plant sales featured at 13 tour 

gardens. 

 Automation of garden webpage 

generation and cross-references 

 

 

New initiatives  Tour expanded to two days in celebration 

of the 10
th

 annual tour 

 

 

Table 1: Tour Highlights  

 

The 10th annual Going Native Garden Tour took place on Saturday and Sunday, April 21 

& 22, 2012 from 10AM to 4PM.  The 4305 registrants who signed up for the tour made 

7754 visits to the open gardens.  There were 250 volunteers participating on tour day, 

serving as docents and greeters at the 58 open gardens.   

Once again this year, various initiatives enhanced the tour experience for registrants and 

volunteers.  Volunteers received either a custom-designed organic cotton t-shirt or a pin 
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featuring this year’s original art-work. An on-line survey was conducted after the tour, 

and the chance to win drawing prizes encouraged people to input their comments.  Our 10 

nursery sponsors conducted 13 native plant sales at selected tour gardens. Another 

sponsor, WMEarthCare, staffed a demo table about their locally available compost. 

Participants supplied many positive comments about the tour and the plant sales. 

Presenting Organizations 

 

The Going Native Garden Tour Steering Committee is a recognized part of the California 

Native Plant Society, Santa Clara Valley Chapter.  The tour is presented in association 

with the UCCE Master Gardeners of Santa Clara County. 

 

Insurance and fiscal management is provided by the California Native Plant Society, 

Santa Clara Valley Chapter, a non-profit 501(c)(3) organization. Donations to the tour are 

tax deductible. 

 

Sponsors and Supporters  

 

This year’s tour was sponsored by the following 16 organizations: 

Acterra 

Almaden Valley Nursery 

BAWSCA 

Bay Maples 

Bay Natives Nursery 

California Nativescapes 

Central Coast Wilds (Ecological Concerns) 

East Bay Wilds 

SCVURPPP 

Master Gardeners of Santa Clara County 

Gold Rush Nursery 

Mediterranean Garden Society 

Middlebrook Gardens 

Native Revival 

Santa Clara Valley Water District 

WMEarthCare 

Sponsors paid for the following: garden signs,  fliers, mailing, copying, orientation 

meeting and website expenses, and volunteer t-shirts. 

 

The tour was supported by the following 17 organizations: 

-Azureheart 

-Bay Nature Magazine 

-Cory Neighborhood Association 

-Don Edwards San Francisco Bay National Wildlife Refuge 

-Green Thumb' Garden Club 
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-Japantown Neighborhood Association 

-Larner Seeds 

-National Wildlife Federation 

-Neighborhood Development Center (City of San Jose) 

-Old Mountain View Neighborhood Association 

-Our City Forest 

-Rainbow West Neighborhood Association 

-Santa Clara Valley Audubon Society 

-Sierra Club (Loma Prieta Chapter) 

-Shasta/Hanchett Park neighborhood Association 

-Sunnyvale Garden Club 

-Western Horticultural Society 

Supporters provided assistance in the following areas: 

Soliciting gardens and volunteers 

Publicizing the tour to their members 

Linking their website to the tour website 

Distributing tour fliers at events 

 

 

Sponsor and supporter information was publicized through tour literature, fliers, and 

press releases. Host garden sign-in tables displayed rectangular signs that featured logos 

and graphics of sponsors and supporters, as shown in Figure 1. 

 

 
 

Figure 1:  Garden sign graphic 2012 

 

In addition to the listed sponsors and supporters, two designers volunteered to contribute 

their time in one-hour consultations, serving as the grand prizes for the on-line survey 

drawing: Stephanie Curtis (Curtis Horticulture) and Deva Luna (EarthCare 

Landscaping). The steering committee appreciates their contribution. 
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Steering Committee 
Table 2 lists the steering committee members and their roles. 

 

Role Core Member Additional 

Contributor 

Garden 

Selection/Descriptions/-

Directions/Plant Lists 

Renate Kempf, Madeline 

Morrow , Ginny Veach, Diana 

Stanley 

Peigi Duvall, Agi 

Kehoe, Deva Luna 

Website Krzysztof Kozminski,  

Diana Stanley 

 

Volunteer Coordination Nella Henninger  

Garden Previews Ingrid Graeve  

Publicity Arvind Kumar  

Sponsor Liaison/Development Arvind Kumar Ginny Veach 

CNPS Treasurer Julie Scherer  

Visitor Materials (maps, 

descriptions, etc.) 

Krzysztof Kozminski  

Coordination Ginny Veach  
 

Table 2:  Steering Committee members 

 

The steering committee itself logged over 700 volunteer-hours during the past year. The 

Don Edwards San Francisco Bay National Wildlife Refuge at the Environmental 

Education Center in Alviso (San Jose) provided meeting space.  Some meetings occurred 

at committee members’ homes. The committee met on the first Sunday of each month 

(varied as necessary). 

Volunteers 

This year the tour drew a total of 250 volunteers who logged 1100 volunteer-hours 

working at gardens on tour weekend. Some volunteers who were knowledgeable about 

native plants worked as docents.  Docents answered plant-related questions and 

conducted guided tours of gardens. Others worked as greeters. Greeters welcomed 

visitors, encouraged them to sign the guest book, and answered general questions.  In 

addition to contributing their time on tour weekend, garden owners worked hard readying 

their gardens for the tour. 

 

The tour has been designated a project by UCCE Master Gardeners of Santa Clara 

County so that volunteer hours for the tour would count toward the Master Gardener 

volunteer service requirement. As a result, many of the tour weekend volunteers were 

Master Gardeners. 
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Funding  

Our sponsors supplied both monetary donations and donations of signage and flyer 

production.  In addition to signage and flyers, production of volunteer t-shirts is a primary 

tour expense.  Minor expenses included supplies for the Orientation Meeting and mailing 

expenses. 

 

Garden Selection 

 

The garden selection committee moved up the submittal date for this year’s gardens, so 

that all the related preparations were under less deadline pressure for the tour.  This 

worked quite well, although there were some last-minute requests from previous garden 

owners who had overlooked the submittal date. 

 

Since so many people have requested it the committee decided to offer a two-day tour, 

divided geographically this year, with more northerly gardens open on Saturday and more 

southerly gardens on Sunday.  Twenty-seven gardens were available Saturday, and 7 of 

these featured plant sales.  Thirty-one gardens were open on Sunday, with 6 featuring 

plant sales and 1 demo table.  A book signing was available at one garden on each day, 

featuring Helen Popper, author of the new book:  California Native Gardening, A Month-

by-Month Guide. 

 

 

The tour featured 58 gardens. Of these, 15 gardens (26%) were on the tour for the first 

time. This year, 7 public native gardens and 2 school gardens were included in the tour. 

Most of the gardens were located in Santa Clara County, and a few gardens were in 

southern San Mateo County.  The southernmost gardens were in Los Gatos and south San 

Jose.  The Garden Selection Committee evaluated a total of 29 gardens and prepared 

garden descriptions for the selected gardens. 

 

Figure 2 depicts an area map showing the approximate locations of gardens selected for 

the 2012 tour.  Yellow markers indicate gardens open on Saturday.  Green markers 

indicate gardens open on Sunday.  The red marker shows the location of the CNPS plant 

sale, which occurred on Saturday. 
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Figure 2: 2012 Tour Gardens 

 

Garden Previews 

 

As a way to attract and retain volunteers, the tour committee offers a Garden Preview 

program for volunteers (inspired by the Garden Soirees organized by the East Bay 

Bringing Back the Natives Tour). Under this program, volunteers receive invitations to 

visit private native gardens throughout the year. This is a reward for their volunteer 

efforts, and a chance to see gardens they would otherwise miss due to their volunteer 

duties on tour day.  Many appreciate the opportunity to see native gardens at different 

times of the year. Under this program, a total of 11 garden previews were arranged 

between July 2011 and June 2012, attracting from 5 to 20 visitors to any one garden visit. 

Other Volunteer Benefits 

 

This year all volunteers received custom designed t-shirts.  Myra Saylor designed the T-

shirt art.   She is an artist on paper, canvas and gourds and lives part time in Yuma, AZ 

and part time in California.  She is a Master Gardener in Arizona and a great proponent of 

native landscaping.  Her design for this year’s shirt, featuring California dutchman’s pipe, 

is on the front page of this report.  This image was printed on large pins also, to give to 

those volunteers who eschew t-shirts. 
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Tour Orientation 

Tour organizers once again offered a well-received volunteer orientation program two 

weeks before tour day.  All volunteers and garden hosts were invited to attend an evening 

meeting.  A short presentation covered greeter, docent, and garden owner tasks and 

benefits followed by a question and answer session.  Over 80 volunteers and garden 

owners attended the orientation. 

A presentation about minimizing runoff was featured this year:  Laura Prickett, Senior 

Planner of EOA Inc. (Land Use Subgroup of the Santa Clara Basin Watershed 

Management Institute), spoke for about 15 minutes describing watershed-friendly 

designs, why we need them, and what we can do to make our gardens more watershed-

friendly. 

Tour materials and signs were distributed and refreshments were served.  The meeting 

provided the opportunity for attendees to talk with members of the steering committee 

and meet other like-minded volunteers. 

Publicity 
 

The publicity this year targeted print media, gardening and environmental groups, 

colleges/academics, broadcast media, city business bureaus, water companies, nurseries, 

special interest groups and neighborhood associations 

 

PRESS RELEASE: Hard copy press releases were mailed to selected media outlets. The 

release was emailed to more than 250 local media contacts. 

 

FLIER DISTRIBUTION: Thousands of fliers were mailed to nurseries, local colleges,  

local botanic gardens, libraries, and garden owners; 1200 were mailed to chapter 

members as part of the bimonthly newsletter Blazing Star; the rest were distributed at 

public meetings organized by CNPS as well as Master Gardeners of Santa Clara County. 

 

The tour received coverage in the following publications: 

 

Avocet (Santa Clara County Audubon newsletter) 

CNPS Santa Clara Valley Chapter newsletter 

CNPS Yerba Buena Chapter newsletter 

Los Altos Town Crier  

Palo Alto Weekly 

San Jose Mercury News 

San Francisco Chronicle 

Santa Clara County Master Gardener newsletter 

Sierra Club Loma Prietan Newsletter 

Western Horticulture Society newsletter 

Yerba Buena Nursery newsletter 
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Registrants identified many varied sources for learning about the GNGT. Registrants who 

completed the on-line survey indicated that most obtained information via email.  Now 

entering its tenth year, the tour has established a loyal base of adherents, and a reputation 

and following among the gardening public. 
 

Website  
 

The tour website is located at www.goingnativegardentour.org and can be also accessed 

at www.gngt.org. 

 

Steering Committee volunteers have spent about 100 hours implementing significant 

website enhancements for the 2012 Tour: 

 

    * The website pages now have a consistent appearance. 

    * The garden pages are now all generated dynamically, using a database with garden 

information provided by the garden owners and designers.  The list of gardens can be 

grouped by city or by designer, and sorted by garden age or garden size.  This database 

will be used in the future to create a cross-referenced system for selecting gardens based 

on topics of interest.  For example, a website visitor will be able to find and browse all 

gardens that have rain capture/containment features, or all gardens with meadows. 

    * Garden owners and designers can use a special page to upload garden photographs 

and submit corrections to the garden descriptions. 

    * Garden owners can also generate an accurate plant list using the new native plant 

database, current with the latest version of the Jepsen manual. 

    * The online registration for the tour has been simplified and made easier by reusing 

the information provided by the registrants in the past years to reduce the amount of 

typing needed to re-register. 

    * Registered visitors can select garden they want to visit and mark them as “favorites”, 

then print descriptions and directions to the favorite gardens only, minimizing the use of 

paper. 

    * Registered visitors can access Google™ maps with garden locations and use all 

features provided on these maps, such as download to a PDA. 

 

 

The garden submission form is online. All gardens featured this year applied through this 

automated form, which is live 365 days of the year. Additional improvements to the 

garden submission form are planned for the 2013 Tour. 

 

The number of web pages increased with the addition of information about this year’s 

gardens.  The showcase feature of each garden is described along with other garden 

attractions, wildlife value, years gardening at this location, and lot size. Website visitors 

can view up to ten pictures from each garden. Where available, plant lists are provided 

online. Addresses of public gardens are available year-round to all website visitors. To 
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protect privacy, addresses of private gardens are shown only to registered visitors, and 

only during the two weeks immediately preceding the tour.  These web pages, along with 

pages from previous years’ tours, are available year-round, serving as a valuable resource 

for people searching for great native garden ideas. 

 

Descriptions for making various styles of labels are on the website.  Clear labeling helps 

answer many of the garden visitors’ questions, so that docents have more time to discuss 

other aspects of the gardens. 

 

With the permission of Cal-IPC, a summary list of plants considered invasive in 

California natural areas was extracted from their documents (California Invasive Plant 

Inventory, Feb. ’06, and Cal-IPC News Spring 2007). This list is available on the GNGT 

website.  A link to their full database allows interested visitors to access more details 

about these invasive plants.  Note that this list focuses on plants that imperil natural areas 

– there are other cultivated plants that can be quite invasive in the home garden. 

 

Volunteer signups are now automated on the website, with information going directly to a 

database that allows for easier coordination on tour weekend. 

 

A “GNGT store” link on the website provides a shopping opportunity!  This year’s 

custom t-shirt design is available on various products –sweatshirts, mugs, bags – with 

some of the proceeds benefiting the Going Native Garden Tour. 

iPhone app  

The free iPhone app from last year is live year-round (search for GNGT in the App 

Store), however private gardens on the tour are only listed for about 3 weeks for attendee 

pre-planning and on tour day.  Public gardens are listed year-round.  The app was not 

updated for this year’s tour because of the new two day event.  We hope to modify the 

app in the future to accommodate the addition of two open garden days on the tour. 
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2012 Registration 
 

Table 3 shows that San Jose supplied 1201 (27.9% of the total) of the 4305 registrants, 

followed by Palo Alto, Sunnyvale, Mountain View, Los Altos and Los Gatos.   
 

City Total Percent 

San Jose 1201 27.9% 

Palo Alto 337 7.8% 

Sunnyvale 337 7.8% 

Mountain View 207 4.8% 

Los Altos 206 4.8% 

Los Gatos 186 4.3% 

Cupertino 178 4.1% 

Santa Clara 157 3.6% 

Campbell 147 3.4% 

Saratoga 128 3.0% 

Redwood City 120 2.8% 

Menlo Park 97 2.3% 

Portola Valley 81 1.9% 

San Mateo 75 1.7% 

San Carlos 69 1.6% 

Hillsborough 65 1.5% 

San Francisco 59 1.4% 

Fremont 55 1.3% 

Los Altos Hills 49 1.1% 

Morgan Hill 35 0.8% 

Burlingame 33 0.8% 

Milpitas 30 0.7% 

Belmont 24 0.6% 

Woodside 21 0.5% 

Gilroy 20 0.5% 

Other cities 388 9.0% 

 

 

Table 3:  Number of registrants by city 
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Table 4 shows that Santa Clara County supplied 3302 registrations (76.7% of the total), 

and San Mateo County supplied 685 registrations (15.9% of the total). 
 
 

 
 

County Total Percent 

Santa Clara 3302 76.7% 

San Mateo 685 15.9% 

Alameda 136 3.2% 

Santa Cruz 51 1.2% 

San Francisco 36 0.8% 

Contra Costa 27 0.6% 

San Benito 27 0.6% 

Sacramento 6 0.1% 

Monterey 6 0.1% 

Solano 5 0.1% 

Yolo 5 0.1% 

San Diego 4 0.1% 

Sonoma 4 0.1% 

Marin 2 0.0% 

Orange 2 0.0% 

Fresno 2 0.0% 

Benton 2 0.0% 

San Joaquin 2 0.0% 

Santa Barbara 1 0.0% 

 
 
 

Table 4:  Number of registrants by County 

 

 

Tour Materials 

 

Links to web-based tour materials were emailed to all registrants two weeks before the 

tour.  These materials were designed to allow tour visitors to plan out their route and 

which gardens to visit. The tour materials consisted of Garden addresses and detailed 

descriptions and directions. 

 

Each garden on the tour received the following materials: 

Guest book for visitor sign-in 

Tour Garden Sign (durable, weather-proof, and should last for a long time) and 2 stakes 

Rectangular poster depicting logos of sponsors and supporters (see Figure 1) 

Garden Etiquette (description of procedures on tour day) 

Small sign requesting donations 

 

Gardens also received brochures and literature to distribute, and some gardens provided 

plant lists and garden write-ups. 
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Tour Weekend 

 

Tour weekend weather ranged from super-hot on Saturday to pleasant on Sunday.  The 

tour traffic was reasonably well distributed geographically.  In previous years the 

southeastern locations received fewer visitors than the gardens that are further up the 

peninsula.  The blistering hot weather on Saturday may have reduced the turnout for the 

historically more popular northwestern gardens.  A total of 7754 visits were logged, 

which is an underestimate as not every visitor signs the guest book. Also, some gardens 

did not return a visitor count, so total number of visits during the tour actually exceeded 

the number quoted above.  The Old Adobe Garden recorded 347 visitors on Saturday.  

The Bel Estos Drive Garden recorded 306 visitors on Sunday. 

Chart 1 shows the attendance at the gardens on this year’s tour, arranged in order by 

garden number.  Lower garden numbers tend to be located to the northwest (Belmont, 

Redwood City), and higher garden numbers southeast (Santa Clara, San Jose).   Garden 

#1 is in Hillsborough and Garden #58 is in Los Gatos. Gardens #1 through #27 were open 

on Saturday, gardens #28 through #58 were open on Sunday. 

 

 

2012 Garden Visits 

 
Chart 1: number of visitors by garden number 
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Visitor Feedback – Guest Books 
 

Here are a few of the comments entered in the guest books by visitors.  It’s not surprising  

that many of the comments written in the guest books are brief, as the visitors are rushing  

to see gardens in the time allowed. 

 

Garden #  Comments 

#6  If I had a backyard like this, I would never go inside. 

Wonderful – well worth visit. Thanks! 

#9 5
th

 garden we saw, loved it the best of all. Layout, design, wall, color 

contrasts so fabulous, plant choice too, wish it were mine 

#15  Extremely impressed! 

Wonderful dream garden. Kudos to your attention! 

#22 Your TLC showed in your preview photos and convinced me! Such 

interesting taste in sculpture! 

Great to hear about the history of the garden 

#34  Beautiful! I like how you mix + match w/drought-tolerant non-natives 

#38  Love the explanations: story boards show the before/after pictures and  

individual plants were identified and explained growing needs and habits.  

I was particularly impressed with the thought given to the plants and trees  

especially in regards to their ultimate growth limits. The rocks are  

beautiful as are the groupings. 

#44  I love the way it’s grown since last year! 

Thanks for dividing the tour into 2 days. 

#51  Loved your garden. Wonderful CA sage (sunflower) 

Backyard is a little bit of heaven! 

#57  Really liked the garden – rock, etc 

Beautiful garden – very organic flow 

 

 

Visitor Feedback – On-Line Survey 

 

For the fifth year, the GNGT conducted an on-line survey using ‘survey monkey’.  A 

random drawing was offered for participation in the survey, with t-shirts and two 1-hour 

design consultations offered as ‘grand’ prizes.  Three hundred thirty nine people 

submitted the survey, rating various aspects of the tour and supplying many detailed 

comments.  About 67% of the respondents had attended a previous GNGT, and average 

party size was 1.9 people.   

Here are some of the ratings and feedback supplied by survey participants: 

Overall rating of tour:  66% Excellent, 31% Good 

Familiarity with native plant gardening:  28% beginner, 61% some knowledge and 11% 

‘old hands’.  
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Chart 2 below shows survey ratings of various features of the GNGT. A score of 4 is 

‘good’ and a score of 5 is ‘excellent’. 

 

 
Chart 2:  survey responses rating GNGT features 

 

 

Survey Garden Comments 

 

Most survey respondents supplied detailed and frank comments regarding the gardens 

they toured – for example: 

 

Garden #3 Think this was the one with the doves and chickens. Loved it! It was 

interesting and you could follow a path and see something different. 

Varied. 

 

Garden #6 This garden was very interesting, docents very informative spent a long 

time here learning about plants how they behave and conditions they 

prefer. 

 

Garden #13 very nice front and backyard design. Gave us ideas for shade plants under 

large trees. Ceanothus in the back were lovely. 

 

Garden #14 wonderful experience. spent too much time but it was well worth it. 

bought plants and really enjoyed talking to the young man selling them. 

He has so much info and knowledge and was so friendly and engaging. 

The owner was very nice and toured us around and described the whole 

building process. My son was very interested in the grey water recovery so 

we spent a lot of time learning about it. Most informative and a beautiful 

property. would love to go back. 
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PlantSale#18 VERY disappointed this was on the same day as the tour. PLEASE do 

NOT do this again! I need both experiences! 

 

Garden #25 liked the photo collection of year round color in their garden. Some of the 

plant labels confusing as too far from the actual plants 

 

Garden #28 Very impressive! The teachers there have done an awesome job with the 

garden, and getting the kids involved. I had one student give me the "tour" 

and she knew all the plants, insects, etc. Very enjoyable. 

 

Garden #30 awesome. behind my husband's company. he did not know. will visit again 

& again. 

 

Garden #31 Abundant display of plants to see. There was a tour of the nature area and 

I enjoyed listening and learning from the two guides who walked with me. 

 

Garden #36 i either missed the directions or they were incorrect. i couldn't find this 

place:( 

 

Garden #40 Very nice. Appreciated the front landscape. The back was a little 

disorganized but appreciated the variety of plants and owners enthusiasm 

and knowledge 

 

Garden #42 By far the favorite for WG/mid-SJ. There was density and planning in 

design, and we got great ideas from the mounded planting beds and back 

patio (owner gave us DIY tips we appreciated). 

 

Garden #44 adequate, thought that the recycled water processes would be more... 

 

Garden #51 Really was interested to see a meadow lawn and liked the red fescue lawn 

shown here. Also had interesting plantings in the back yard. 

 

Garden #54 A nice example of an Oak woodland garden. Chris has a large area which 

he has diligently worked over the years to rid of invasive non native 

weeds. It was good to see so many varieties of ceanothus along with other 

native shrubs and trees. Chris was exceptionally knowledgeable about all 

his plantings & use of the plant's scientific names as well as the common 

names. 

 

Garden #55 We didn't realize that such a beautiful park was so close to home. 

That Sally lady rocks! 
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Table 5 lists 14 garden management practices and survey respondents’ strategy regarding 

them.  Note that most have already reduced insecticide and herbicide use, mulch, 

included water-wise plants, and amended soil with compost. Many plan to minimize 

hardscape, leave grass clippings on the lawn and compost yard waste and kitchen scraps. 

 

Did or will this tour influence the way you garden? 

Answer Options 

I was 
already 
doing 
this 

before 
the Tour 

I began 
doing 
this 
after 
the 

Tour 

I plan 
to do 
this 

I have 
no 

plans 
to do 
this 

Response 
Count 

1.  Mulch with wood chips, leaves, etc. 221 11 71 7 310 

2.  Increase planting density to out-compete 
weeds. 

109 7 142 36 294 

3.  Encourage birds, butterflies, etc. with 
plant choices, food, shelter, and water. 

185 8 100 14 307 

4.  Tolerate some insect damage to plants. 211 12 61 14 298 

5.  Reduce/eliminate insecticide/herbicide 
use. 

244 5 48 9 306 

6.  Include water-wise plants in the garden. 218 15 74 1 308 

7.  Include native plants in the garden. 201 26 87 0 314 

8.  Group plants of similar water needs. 164 12 116 7 299 

9.  Install efficient irrigation (e.g., drip, timers, 
soaker hoses). 

166 5 95 34 300 

10. Reduce the size of the lawn. 170 5 96 23 294 

11. Leave grass clippings on the lawn. 139 4 34 75 252 

12. Compost yard waste and kitchen scraps. 193 6 53 52 304 

13. Amend soil with compost. 224 8 62 13 307 

14. Minimize hardscape (patios, decks). 111 5 52 111 279 

answered question 318 

skipped question 21 
 

Table 5:  On-line survey results regarding garden management practices. 

    

Host Gardener Feedback 

Here is a sample of host gardener feedback: 
 

Garden #5:  We had a GREAT day! a steady stream of visitors with only a few lulls. Not 

a whole lot of donations but plenty of interest in the plants, especially in the meadow - 

seemed like lots of folks who were intrigued by the idea of replacing lawn with native 

grasses. Many questions about the construction of the meadow, what it looks like 

throughout the year, if it has to be mowed, how much water it needs, etc. 

 

Garden #19:  120 Visitors. $2.00 in donations. Many positive comments and expressions 

of gratitude.  Thanks go to Nella, Hisako, Marge, Bob and Anne as well as to all the other 

volunteers.  
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Garden #22:  Despite a warm day (!) we had 219 visitors ... the last one arrived at 5 pm 

but I didn't have the heart to say NO. Native Revival Nursery did very well, selling about 

100 1 and 5 gl plants.  

 

Garden #24:  We had 182 visitors, more than the years before when we were on the tour.  

They seemed to want to stay and talk more, too... perhaps not as rushed... And we 

received $22 donations, one of which was an elephant origami dollar which I exchanged 

for a plain one ( so i can keep the elephant). 

 

Garden #34:  Things started slower but it was steadier than other years. We had almost as 

many visitors as last year. People talked more, seemed less rushed. A lot 

of people asked how-to and specific plant questions. Putting out water improved the 

donations. I'm sure cookies would have helped even more, but I couldn't even think about 

turning on the oven Saturday - it was so hot! We lucked out today with cooler weather. 

 

Garden #39:  People loved the water I put out but it didn't help with donations. There 

were many wonderful compliments about the garden, though. And one visitor came by 

with a matted enlargement of a gorgeous photo he took of some birds-eye gilia and a 

poppy in my park strip a couple of years ago. 

Comments:  "Enjoyed it, love the Sonoma sage!"  "I love flowers" (from a little girl)  

"Gorgeous! Loved the unusual plants & the rain barrel."  "WM info helpful" 

"Too bad WM left early (hours not known)" --WM left around 1-2pm 

 

Garden #52:  101 visitors, $90 in donations (a jar in front, another in the back next to the 

refreshments) and plant sales (dudleyas in 4" pots, matilija poppies in gallon cans).  

Docents & greeters were top notch -- thanks, Nella! 

 

 

Future Plans  

 

The garden selection committee plans once again establish an early submittal date for 

next year’s gardens, so that all the related preparations are under less deadline pressure 

for the tour. 
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Summary 

Table 6 compares some key statistics for the last seven tours. 
 

Year of Tour 2006 2007 2008 2009 2010 2011 2012 

Number of gardens 46 45 42 53 67 69 58 

Number of registrants 3,656 3,120 3523 5090 4,673 5,250 4305 

Number of garden 

visits 

7,606 6,688 7,137 12,824 12,447 9,916 7754 

Number of volunteers 147 200 220 265 262 300 250 

Volunteer hours on 

tour day 

660 690 741 800 1,163 1,200 1,100 

 

Table 6:  Tour statistics, 2006 through 2012 

 

This year’s Going Native Garden Tour featured 58 open gardens over two days.  

Registration was down 18% from last year, and there were 22% fewer garden visits. The 

hot weather on the first day of the tour probably contributed to the lower numbers.  

 

The tour received donations that enabled the purchase of organic t-shirts for the 

volunteers.  There was a slightly different mix of sponsors and supporters this year. 

 

The on-line survey was used for the fifth time this year and supplied lots of informative 

feedback.  

 

The continued success of the Going Native Garden Tour demonstrates that our 

community has a sustained interest in growing California native plants in home gardens 

and in environmentally conscious gardening practices. 
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Appendix A 

 

Here are a few of the many photos posted of GNGT participating gardens on the garden 

websites at www.gngt.org 

 

Old Adobe Garden: 

 
 

Foxborough Garden: 

 
 

 

http://www.gngt.org/
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Morrow-Rumbaugh Garden: 

 
 

Bel Estos Garden 
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Ginny’s Garden 

 
 

Kumar-Jethanandani Garden 
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Meadowlands Garden: 

 
 

Master Gardeners Demo Garden 
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WATERSHED WATCHERS: 

Keeping Our Waterways Clean 
FY11-12 

4th Quarter Report 
April – June 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Refuge interns make friends with our Blue Goose at South Bay Bird Fest.  

 
Prepared for: 

Santa Clara Valley Urban Runoff Pollution Prevention Program 
San Francisco Bay Wildlife Society 

Don Edwards San Francisco Bay National Wildlife Refuge 
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A.  Program Title and General Focus: 
 
This partnership program between the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (SCVURPPP), also the Watershed Watchers program, the U.S. Fish and Wildlife 
Service’s Don Edwards San Francisco Bay National Wildlife Refuge Environmental Education 
Center (EEC), and the San Francisco Bay Wildlife Society (SFBWS) provides services and 
programming that interpret the message of the Watershed Watchers program. The purpose of 
the Watershed Watchers program is to increase the surrounding communities’ knowledge of 
urban runoff pollution and how to reduce its harmful effects through personal behavior 
changes. 

 

B. Program Team: 
 

•Debra King has been the Interpretive Specialist and Watershed Watchers Program 
Coordinator as of March 2009. Debra studied at the University of California, Berkeley, 
and graduated with a B.S. in Environmental Sciences and a Minor in Music. After 
finishing college, Debra worked at the East Bay Humane Society Hospital and taught at 
various non-profit education organizations (including Giraffe Learning Center and World 
Culture and Education Organization).  She also worked in the Education Department at 
the San Francisco Zoo, coordinating volunteers, working with animals, and developing 
interpretive programs, before she landed at the EEC in Alviso as the Slow the Flow 
Intern. 
 
•Genie Moore is the Environmental Education Center Director.  She brings her 
experiences of coordinating the “Wetland Round-Up” and “Trekking the Refuge” field 
trip programs, and the Common Murre Restoration Project for the Visitor Center in 
Fremont. 
 
•Jennifer Fraga is our Watershed Watchers Intern. She previously worked at the Don 
Edwards San Francisco Bay National Wildlife Refuge Headquarters as the Environmental 
Education Intern, and is currently studying at Chabot College.     
 
•San Francisco Bay Wildlife Society, established in 1987, is a non-profit cooperating 
association that has supported education, interpretation and other public use programs 
at the Don Edwards San Francisco Bay National Wildlife Refuge. The San Francisco Bay 
Wildlife Society administers the Watershed Watchers Program. 
 
•Volunteers are vital and are often very involved with the Watershed Watchers Program 
by assisting with interpretive programs, field trips, and special events. 
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C. Highlights 

 

South Bay Bird Fest 

We saw both new and familiar faces at South Bay Bird Fest this year! As in past years, the 

Wildlife Center of Silicon Valley brought out two of their education animals (Fala, an Albino 

Crow, and Jett, a Red-shouldered hawk) to share with Bird Fest participants. We also were lucky 

enough have Debbie S. Miller with us.  Debbie is a wildlife author who has written numerous 

books on wildlife refuges and migratory birds.  Participants also enjoyed our numerous other 

activities, such as face painting, guided walks in the marsh and garden, DIY bird guides, magic 

shows, and much much more. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clockwise from top: Volunteers practice painting  

      birds on each other before the rush of children  

      arrive; visitors enjoy the puppet show; a Wildlife 

      Center of Silicon Valley volunteer teaches 

       Participants about their albino crow.   
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Forestry Institute for Teachers 

 

This year, Watershed Watchers Program Coordinator Debra King (along with Watershed 

Watchers Intern Jennifer Fraga and  Living Wetlands Program Coordinator Julie Kahrnoff) 

attended the Forestry Institute for Teachers in beautiful Plumas County, CA. Not only did we get 

certified in Project Wild and Project Learning Tree, but we learned a great deal about managing 

forest and watershed resources, heard lectures from experts in the field, and gained valuable 

knowledge and resource connections. We are excited to use those newfound inspirations to 

spice up our programs, and inspire future generations of environmental stewards.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      From top: measuring the height of trees; showing off our 

perfect ecosystem; touring a sawmill; native plant 

identification. 
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D. Fourth Quarter Summary (April-June) 

 

Total Number of Programs Summary 

Program Type # of Programs 
Proposed 

# of Programs 
Offered 

# of Programs 
Conducted 

Proposal Met? 

Wildlife in Our 
Watershed  

7 10 9 Exceeded 

Our Role in Preventing 
Urban Runoff Pollution 

7 8 8 Exceeded 

Gardening Without 
Chemicals 

2 4 4 Exceeded 

Outreach Programs 
 

1 3 3 Exceeded 
 

Summer Camp 
 

n/a n/a n/a Met 

Special Events 
 

1 1 1 Met 

TOTAL 
 

18 24 23 Exceeded 

 

 

Total Number of Participants Summary 

Program Type 
 

Pre K Elem Middle High Adult Total # 

Wildlife in Our 
Watershed  

 53 6  112 201* 

Our Role in Preventing 
Urban Runoff Pollution  

 101   51 152 

Gardening Without 
Chemicals  

 34  1 15 50 

Outreach Programs 
 

 152 9  40 1502* 

Summer Camp 
 

     n/a 

Special Events 
 

     228* 

TOTAL 
 

 331 15 1 218 2133 

*separate age groups were not recorded for some programs 
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E. Program Details: 

Public Program – Wildlife in Our Watershed Depends on You 
A series of guided nature walk, hands-on science, and/or nature activities that focus on how 
individual behaviors cause or prevent urban runoff pollution and affect wildlife habitat in the 
watershed.  (See Appendix A for programs offered this quarter) 
 
Goal – 7 programs 

Date Programs 
 

Pre K Elem Middle High Adult Total # of 
Attendee 

4/14/12 All About Owls  24   26 50 

4/28/12 Wildflower Drawing  7 3  13 23 

5/5/12 Ethical Bird Photography      Canceled# 

5/19/12 Butterflies, Etc.  3   4 7 

5/25/12 Night Sky Party      30* 

5/26/12 Drawbridge Van Excursion     15 15 

5/26/12 Nature Drawing  6 3  13 22 

5/26/12 Explore the Weep  1   13 14 

6/23/12 Beginning Bird Drawing  6   13 19 

6/ Intermediate Bird Drawing  6   15 21 

Offered: 
Conducted: 

10 
9 

 53 6  112 201 

* separate age groups were not recorded, # program canceled due to low sign-ups  

Proposal: ___Met  ___Not Met _X_Exceeded  

Group Programs – Our Role in Preventing Urban Runoff Pollution 
Presentation and walk focusing on each individual’s role in preventing urban runoff pollution, 
including examples of alternative behaviors.  (See Appendix A for program descriptions) 
 
Goal – 7 programs 

Date Programs 
 

Pre K Elem Middle High Adult Total # of 
Attendee 

4/5/12 Private Daisies  13   6 19 

4/7/12 Webelos Naturalist Badge  19   8 27 

4/7/12 Webelos Naturalist Badge  24   14 38 

4/21/12 Junior Girl Scouts  2   2 4 

4/27/12 Brownies  7   5 12 

5/26/12 Lyceum Nature Drawing  12   7 19 

6/2/12 Private Webelos  14   6 20 

6/21/12 Private Brownies  10   3 13 

Offered: 
Conducted: 

8 
8 

 101   51 152 

 

Proposal: ___Met  ___Not Met _X_Exceeded 
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Stewardship Programs – Gardening Without Chemicals 
Workshops and garden workdays are both included in this category.  Workshops highlight 
California native plans, emphasizing their benefits to native animals and demonstrate how to 
garden without chemicals.  The workshops focus on how chemicals entering the watershed 
compromise the integrity of our waterways and are harmful to wildlife.  Garden workdays 
illustrate chemical-free gardening techniques.  (See Appendix A for specific program details) 
 
Stewardship – Gardening Without Chemicals 
Goal – 2 programs 

Date Programs 
 

Pre K Elem Middle High Adult Total # of 
Attendee 

4/21/12 Earth Day Comm. Service  11   4 15 

5/19/12 National River Cleanup  7  1 5 13 

5/21/12 Homeschool Comm. Service  7   3 10 

6/19/12 CDM Summer of Service   9  3 12 

Offered: 
Conducted: 

4 
4 

 25 9 1 15 50 

 

Proposal: ___Met  ___Not Met _X_Exceeded 

 
 
 
 

Outreach Programs 
Take information about the program to offsite events in order to attract new participants to 
weekend programs and special events. 
 
Outreach 
Goal – 1 program 

Date Programs 
 

Pre K Elem Middle High Adult Total # of 
Attendee 

4/19/12 Mission College Eco Fair      1300* 

4/26/12 Infoblocks Earth Day  32   35 67 

5/30/12 Water Wizards Festival  120   15 135 

Offered: 
Conducted: 

3 
3 

 152   40 1502 

 
*separate age groups were not recorded 
 

 

Proposal: ___Met  ___Not Met _X_Exceeded 
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Summer Camp 
Marsh-In Summer Camp is offered for elementary school-age children, for one week in August.  
Participate as a camp coordinator and activity leader.  Assist in program development, 
implementation, execution, and cleanup. 
 
Summer Camp 
Goal – n/a 
 
Proposal: _X_Met  ___Not Met ___Exceeded 

 

Special Events 
Special events are offered twice a year and are designed to attract at least 200 people to the 
EEC for various activities educating participants about urban runoff pollution prevention. 
 
Special Events 
Goal – 1 

Date Programs 
 

Pre K Elem Middle High Adult Total # of 
Attendee 

5/12/12 South Bay Bird Fest      228* 

Offered: 
Conducted: 

1 
1 

     228* 

 
*separate age groups were not recorded 

 
Proposal: _X_Met  ___Not Met ___Exceeded 
 

 

F. Public Outreach – The Audience and How it was Reached 

 
This project involves public outreach encompassing a wide variety of groups and individuals in 
Santa Clara County.  The audience varies in age, ethnicity, interest, occupations, and income 
levels.  The following programs offer an opportunity for public outreach: 

 
•The Environmental Education Center in Alviso offers trails and access to wildlife 
viewing for the public to gain first-hand knowledge of the value of our Bay habitats.  
Visitors who tour the Environmental Education Center have an opportunity to use the 
storm drain model, speak with the interpretive specialist about the salt marsh, have 
access to “things to see,” as well as learn about current threats to wildlife of the salt 
marsh.  The “audience” is as diverse as the population in the Bay Area, including people 
from varied ethnic backgrounds and socioeconomic status. 
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•The Watershed Watchers programs are primarily held on the weekend at the 
Environmental Education Center.  Bay Area Parent continues to send numerous new 
visitors to the EEC. Santa Clara County residents attending these weekend programs are 
given informational flyers produced by SCVURPPP, including “Grow-It” and “You are the 
Solution to Water Pollution”.  The program is continually trying to reach new and 
different audiences, and goals for the next quarter involve doing programs at more 
libraries in Santa Clara County, and reaching out to more high school students.   
 
 

G. Outreach Materials Produced 

Quarterly flyers for weekend programs are attached.  These materials are distributed at 
outreach opportunities and they are distributed as noted below: 
 
 

H. Making the Project Known to the Community at Large 

Programs are advertised in the following media: 
Tideline (the Refuge newsletter with over 17,000 subscribers) 
Don Edwards San Francisco Bay National Wildlife Refuge website 
Bay Area Parent publication 
Flyers (located at the Refuge, schools, and South Bay libraries, Central YMCA, Learning 
Rainbow Teacher Supply Store, Hicklebee’s Children’s Bookstore) 
Lyceum publication and website 
Bay Nature Magazine 
Bay Area Publications 
Active Days website 
Los Gatos Birdwatcher 
Santa Clara Valley Unified School District Middle and High Schools 
San Jose Unified School District Middle and High Schools 
Tri-City Voice 

 

I. Coordinating Refuge Volunteers 

Contact volunteers to lead programs, training, and maintaining relationships with volunteers.  
Schedule volunteers to work on special events. Volunteers are instrumental in providing 
programs at the EEC. 

 

J. Project Feedback 

How the project has changed specific behaviors which adversely affect water quality and 
increase the understanding and appreciation of streams and the Bay. 

 
Participants in the Watershed Watchers programs provided feedback as to how the program 
has increased their awareness of urban runoff pollution.  The following statements are actual 
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written comments taken from surveys and represent behavioral changes survey respondents 
are willing to make to minimize storm drain pollution: 
 

• Pay attention to what you do 
• No littering! 
• Don’t use toxic products 
• Wash car at carwash 
• Take shower with dog 
• Don’t use soap 
• Block off storm drain  
 
The following are general comments that visitors made about the Refuge and programs: 
 
• Thanks! 
• Great naturalist 
• Very interesting, learned things I didn’t know. 
• Great for the scouts.  
• Loved seeing the birds! 

 

K. Visitor Survey 

A Visitor Survey is used to determine visitor demographics, effectiveness of publicity, and 
effectiveness of the Watershed Watchers programs. Each survey represents an entire family, 
typically composed of 2 adults and 2 children. The current quarter survey results are 
summarized below for the Watershed Watchers: Keeping Our Waterways Clean program 
(Survey is attached in appendix). 

 
Number of Surveys Completed in the 3rd Quarter = 55 
65% were first time visitors 
21% were repeat visitors 
 
Visitors rate programs on a scale of 1 to 5, 5 being highest 
 
0% rated programs 1-3 
2% rated programs 4 
54% rated programs 5 
 
After visiting the EEC, 80% of the visitors knew that storm water flows into storm drains 
and then directly to creeks and the bay. As a result of their visit, 69% listed a behavioral 
change they are willing to make to keep their storm drains clean. 
 
79% of visitors learned about urban runoff 
76% of visitors learned about preserving and protecting South Bay habitats 
76% of visitors learned something about watersheds 
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Visitor Demographics 
 
Alviso    Campbell    Cupertino    Gilroy    Fremont    Los Altos    Los Gatos    Milpitas 
   2%        1%     1%        0%           15%              2%           2%            6% 
 
Mtn. View    Morgan Hill    Santa Clara    San Jose    Saratoga    Sunnyvale     Other 
     4%     0%               5%          28%     2%            7%    23% 

 

 

Bead Drop Display 

 

The Urban Runoff Bead Drop Display records things children promise to do to help keep storm 
drains clean. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12% 

15% 

35% 

20% 

3% 15% 

FY 11-12 Quarter 4 Bead Drop Survey 

Rake leaves

Take car to carwash

Pick up litter

Pick up after the dog

Spread the word

Avoid using toxic products



12 
 

L. Watershed Watchers: Grant Year in Review 

 

Program Numbers 

Program # Proposed # Conducted # of Participants 

Wildlife in Our 
Watershed 

25 40 968 

Our Role in Preventing 
Urban Runoff Pollution 

21 31 727 

Gardening Without 
Chemicals 

8 12 166 

Outreach 
 

4 17 3184 

Summer Camp 
 

4 4 86 

Special Events 
 

2 3 920 

TOTAL 64 107 6051 

 

 

Participant Numbers 

 

Quarter Pre K Elem Middle High Adult Mixed Total # 

Quarter 1 12 304 52 454 260 n/a 1082 

Quarter 2 18 311 16 6 248 1007 1606 

Quarter 3 9 219 3 8 195 796 1230 

Quarter 4 0 331 15 1 218 1568 2133 

TOTAL 39 1165 86 469 921 3371 6051 
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Survey Results 

Number of Surveys Completed in FY11-12 = 334 
66% were first time visitors 
29% were repeat visitors 
Visitors rate programs on a scale of 1 to 5, 5 being highest 
 
0% rated programs 1-3 
7% rated programs 4 
47% rated programs 5 
 
77% of the visitors knew that storm water flows into storm drains and then directly to 
creeks and the bay 
66% listed a behavioral change they are willing to make to keep their storm drains clean 
 
73% of visitors learned about urban runoff 
70% of visitors learned about preserving and protecting South Bay habitats 
74% of visitors learned something about watersheds 
 

Visitor Demographics 
 
Alviso    Campbell    Cupertino    Gilroy    Fremont    Los Altos    Los Gatos    Milpitas 
   2%        1%     4%       1%           15%              2%           1%            5% 
 
Mtn. View    Morgan Hill    Santa Clara    San Jose    Saratoga    Sunnyvale     Other 
     6%     1%                8%          27%     2%  8%    17% 

  
 

 

 

13% 

17% 

31% 

21% 

2% 16% 

FY 11-12 Bead Drop Survey 

Rake Leaves

Take Car to Carwash

Pick Up Litter

Pick Up After Dog

Spread the Word
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2011 – 2012 Highlights 
 

■ Marsh-In Summer Camp was a great success. Urban runoff concepts were integrated into the 

program, with use of our storm drain model and bioaccumulation puppets. The best part of camp for 

the kids was probably making their own ice cream from scratch! 

■ California Coastal Cleanup Day and National River Cleanup Day were great successes, with great 

participants who collected hundreds of pounds of garbage.   

■ Shark Day was attended by more than 500 people, who got to see a leopard shark up close, make 

shark tooth necklaces, and learn about how garbage affects wildlife in the sloughs.   

■ Intern Jennifer Fraga developed her own program about raptors called Hawk Hunt. Participants learn 

about local raptors in the watershed and played games that demonstrated predator-prey relationships.   

■ Ducks after Dark was our theme for the Alviso Science Night this year. Students from George Mayne 

Elementary School learned all about ducks, from their migration patterns to how they fly. There were 

even duck blinds they could see up close, and there was a rubber duckie race to boot.   

■ Scout programs continue to be a huge hit, as local Webelos, Brownies, and Junior Girl Scouts rely on 

our programs to fulfill badge requirements.  Scouts make their own bird guides, paint reusable bags, 

make backyard habitats, and learn about how urban runoff pollutants affect local wildlife.   

■ Volunteer Kathy Kleinsteiber’s drawing classes (Wildflower, Bird, and Nature Drawing) have been a 

great addition to our weekend programs. They introduce participants to wildlife in the area, all while 

giving them the confidence to practice drawing without feeling intimidated.   

 

 

 

 

 

 

 

M. Attachments: 

• Appendix A:  Program Descriptions 
• Appendix B:  Watershed Watchers Proposed Work Plan for July 2011 – June 2012 
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Appendix A: Program Descriptions 
 
All About Owls 
Kids learn about owls through an interactive presentation and then dissect owl pellets.  At the 
conclusion of the program, kids learn that owls can be adversely affected by urban runoff pollution and 
toxins that enter the food chain at lower levels.   
 
Bird Photography for Beginners 
Alex Baranda, a refuge volunteer, puts on a photography workshop for visitors interested in wildlife 
photography.  A slide show is followed by a walk outside for practical application of skills.  Urban runoff 
pollution solutions are discussed at the beginning of the program, and “You are the Solution to Water 
Pollution” is distributed to all class participants. 
 
Bird Drawing 
Bird drawing was introduced by volunteer Kathy Kleinsteiber in order to give participants, especially 
those who are scared at the idea of drawing, a comprehensive and easy way to approach drawing. With 
real birds and other items as example, she teaches proper technique and also allows budding artists to 
be creative and have fun.  
 
Brownie Eco-Explorer Patch 
The girls get a chance to go on a walk where they learn about Refuge habitats and its inhabitants. They 
fill out an “Explore Nature” sheet where the scouts mark off a checklist of living and non-living things 
found in the marsh. Then the girls come inside and learn about food chains and the bio-accumulation of 
toxins that enter the food chain through storm drain pollution. They make their own food paper ring salt 
marsh food chains. Finally, the girls get a chance to make bird feeders for the birds in their backyards. 
 
Butterflies, Etc. 
Children take an informal guided tour of the Butterfly Garden looking for butterflies or larva.  Chemical 
free gardening is explained, along with benefits to butterflies and other living things. 
 
Coastal Cleanup 
Volunteers join us as we clean up our local waterways in conjunction with California Coastal Cleanup 
Day. The harmful effects of urban runoff pollution are discussed, and participants make suggestions for 
changes they can make in their own homes, as well as their own communities.   
 
Community Service 
This is an open day for the general public. The audience usually consists of high school students who 
need to fulfill community service requirements.  The groups are introduced to chemical-free gardening 
and its impact on aquatic environments, including salt marshes. Participants then work in the gardens 
planting native plants, pulling non-native plants, and mulching. 
 
Discover Ohlone Uses of Plants 
During this program, volunteer Pat Hartinger discusses the plants that were traditionally used by the 
Ohlone Indians.  She takes them on a guided tour through the native plant garden and discusses the 
importance of planting native plants.   
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Drawbridge 
Ceal Craig, a volunteer, gives a presentation about the historic town of Drawbridge.  Urban runoff 
pollution is mentioned as one reason people abandoned the town.  On a drive out to the viewing point, 
Refuge wildlife and habitats are discussed.  People are reminded that urban runoff starts at their homes 
and techniques to reduce runoff pollution are suggested. 
 
Discovering Salty 
Salty, our endangered Salt Marsh Harvest Mouse, is an elusive creature.  During this program, we learn 
all about him: his home, his food, and his habitat.  Participants learn about the effects of urban runoff on 
creatures like Salty, and then they take a hike to get up close and personal with Salty’s habitat.  
Participants finish with a craft to take home.   
 
Ethical Bird Photography for Beginners 
Volunteer Mark Bohrer leads the way with this fantastic new program, teaching participants methods of 
bird photography, camera techniques, and composition, all while stressing the importance of doing so 
from a distance. Human effects on wildlife are readily discussed.  
 
Exploring the Weep 
Volunteer Dr. Wayne Lanier leads a bike ride from the Marina to the research site of the Weep, a 
biologically rich site with a myriad of bacteria and algae growing.  Bacteria, algae and water samples are 
taken, and participants get to look through field microscopes to get a closer look.  The topic of urban 
runoff is discussed, as these organisms are easily affected by the actions of humans. 
 
Habitat Exploration 
Volunteer Ed Kantack leads a leisurely walk around the marsh at the EEC, looking for birds and other 
wildlife.  Urban runoff pollution impacts and solutions are discussed at various stops along the way.   
 
Hawk Hunt  
Participants learn all about raptors and hawks!  The program begins with a slideshow that defines what 
a raptor is and what types of behavior raptors typically portray.  Then the slideshow shows images of 
local or regularly spotted raptors and their physical characteristics are discussed.  Participants learn how 
to identify raptors and learn about how humans impact raptors, especially how urban runoff pollution 
makes its way up the food chain.  Finally, participants go on a hike to look for raptors, and play a game 
that demonstrates how raptors hunt and feed.   
 
Junior Girl Scout Wildlife Badge 
Girl Scouts earn their Wildlife Badge by visiting the Refuge and learning about food chains, wildlife 
specific to their local area, and using binoculars to study a wild animal.  This is accomplished through the 
use of several games, hands on activities, taking a hike around the EEC studying habitats and looking for 
animals.  The program also covers actions they can take at home to prevent urban runoff.  Each 
participant states to the group an action they will take to help protect wildlife. 
 
Just 4 Tots 
This program focuses on the younger set, giving tots and their parents a chance to explore the Refuge 
from a young child’s perspective.  The tots get to learn about birds, go on a hike, and make a craft to 
take home.   
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Kite Aerial Photography 
Dr. Cris Benton, a professor at UC Berkeley, starts with a slide show about the history of kite 
photography and gives background information about his history and his inventions.   He then takes 
participants outside to demonstrate how he flies and operates his kite and self-invented, radio-
controlled camera harness.  
 
Lazy Days of Summer 
Seasonal marsh walk around the EEC lets participants look for young wildlife and their families. Walk is 
led by wildlife enthusiast Ed Kantack. Urban runoff pollution impacts and solutions are discussed at 
various stops along the way. 
 
Monster Bacteria and Other Suspicious Critters 
During this program, participants get a chance to step into the shoes of a scientist by exploring one of 
the salt marsh’s hidden habitats. Dr. Wayne Lanier, a scientist for the San Francisco Exploratorium, starts 
with a short hike where participants take samples from the marsh waters and then participants examine 
these samples with field microscopes. Urban runoff effects on the bay habitats are discussed. 
 
National River Cleanup 
Volunteers join us as we clean up our local waterways in conjunction with National River Cleanup Day. 
The harmful effects of urban runoff pollution are discussed, and participants make suggestions for 
changes they can make in their own homes, as well as their own communities.   
 
Nature Drawing 
Nature drawing was introduced by volunteer Kathy Kleinsteiber in order to give participants, especially 
those who are scared at the idea of drawing, a comprehensive and easy way to approach drawing. With 
natural items as example, she teaches proper technique and also allows budding artists to be creative 
and have fun.  
 
Nature Play Day 
Nature play day is an opportunity for kids and families to come out to the Refuge and participate in 
pure, unstructured play.  Materials such as tule reeds, leaves, pinecones, and sticks, are scattered 
around for kids to do as they please.  
 
Night Sky Party 
Amateur astronomers come to the EEC to educate and entertain visitors with a casual astronomy talk, 
fun activities, and a telescope viewing of the night sky.  During the program, hot chocolate is served and 
the urban runoff pollution prevention box is discussed. 
 
Nocturnal Wonders 
This program is all about the nocturnal animals at the Refuge. Participants learn about the extraordinary 
senses of nocturnal creatures, and why they are important to the environment.  During the hike around 
the marsh, we discuss how our actions affect our nighttime pals and what we can do to make a 
difference and help the environment.   
 
Summer of Service 
Partnership program between various youth groups and SCVURPPP position at the EEC.  Kids spend a 
day at the EEC; they work in the gardens in the morning and explore the Refuge in the afternoon.  Urban 
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runoff pollution prevention ideas are discussed.  They finish up by designing their own environmentally 
friendly tote to take home. 
 
Water Water Everywhere 
Ed Kantack’s program is all about H2O.  This program covers the water cycle, including a working model 
used to demonstrate evaporation, condensation, precipitation, and runoff.  Next, watersheds are 
addressed and participants get to observe the watershed model and learn about sources of urban runoff 
pollution.  Everyone gets to make their own watershed model to take home.   
 
Webelos Naturalist Badge 
Webelos earn their Naturalist Badge by visiting the Refuge and learning about food chains, wildlife 
specific to their local area, and using binoculars to study wild animals.  This is accomplished through the 
use of several games, hands on activities, taking a hike around the EEC studying habitats and looking for 
birds.  Prior to the walk, the scouts make bird field guides which they use on their walk.  The program 
also covers actions they can take at home to prevent urban runoff.  Each participant states to the group 
an action they will take to help protect wildlife. 
 
Wildflower  Drawing 
Wildflower drawing was introduced by volunteer Kathy Kleinsteiber in order to give participants, 
especially those who are scared at the idea of drawing, a comprehensive and easy way to approach 
drawing. With natural items as example, she teaches proper technique and also allows budding artists to 
be creative and have fun.  
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Appendix B:  Watershed Watchers Proposed Work Plan for July 2011 – June 

2012 

 

 
WATERSHED WATCHERS 

PROGRAM TITLE AND GOALS 
JULY 2011 – JUNE 2012 

 
 

METHODS AND OBJECTIVES OF PROGRAMS 

Public Programs at the EEC- Wildlife in our Watershed 
Depends on You 
 
Goal: Interpretive programs offered to the public, 
focusing on how individual behaviors cause urban 
runoff pollution and affect wildlife habitat in our 
watershed. 

Offer a variety of programs for adults, children, and 
families.  These programs can include but are not 
limited to nature walks, hands-on activities, puppet 
shows, holiday programs, and other interpretive 
programs.  These programs change frequently. 
 
Objective:  Participants will state various ways they can 
protect the refuge 

Group Programs at the EEC- Our Role in Preventing 
Urban Runoff Pollution 
 
Goal: Interpretive programs focusing on each 
individual’s role in preventing urban runoff pollution, 
including examples of alternate behaviors. 

These programs will be conducted for senior groups, 
youth groups, birthday parties, special interest clubs, 
college groups, day care, after school programs, and 
other local organizations.  These programs will be 
reserved in advance by the group. 
 
 
Objective: Participants will state two examples of 
actions  they will try at home to prevent urban runoff 
pollution 

Special Events 
 
Goal: These all day events are designed to attract at 
least 200 people to the EEC for various activities 
educating about urban runoff pollution prevention. 
 

These two events include Shark Day in October and 
International Migratory Bird Day (IMBD) in May.  
Planning for these two events begins 3-6 months in 
advance.  Thus much of the prep work for Shark Day 
will be in the first Quarter and prep work for IMBD will 
be in the third Quarter. 

Outreach 
 
Goal: Participating in outreach activities helps spread 
the word about the urban runoff pollution prevention 
program and provides opportunities for people to learn 
about how to prevent urban runoff pollution in the 
watershed. 

Outreach activities include festivals, fairs, watershed 
clean-ups, or off site interpretive programs. 
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WATERSHED WATCHERS 

PROGRAM TITLE AND GOALS 
JULY 2011 – JUNE 2012 

 
 

METHODS AND OBJECTIVES OF PROGRAMS 

Stewardship at the EEC- Gardening without chemicals 
and Coastal Cleanup 
 
Goal:  Stewardship activities encourage and inspire 
visitors to create wildlife habitats and use chemical-free 
garden techniques in their own backyards.  Coastal 
Cleanup also helps participants connect their trash 
habits with the effects on the environment and wildlife. 

These stewardship activities include garden work days 
emphasizing chemical-free gardening techniques and 
garden workshops that guide visitors through various 
native plant demonstration gardens around the EEC, 
while discussing chemical-free gardening techniques 
used in the gardens and implementation methods for 
the home garden.  Coastal cleanup involves volunteers 
seeing the effects of urban runoff trash on coastal 
environments and wildlife.  Trash is now the largest 
source of urban runoff pollution. 

Informal Indoor Visitor Contact 
 
Goal:  Includes interaction with visitors at the EEC, 
answering questions over the phone and in person. 

Assist visitors over the telephone and in person.  
Provide excellent customer service to all visitors. 

Distribution of Specified Programs to Local Media 
 
Goal: Contact and distribute informational fliers, press 
releases, and other programmatic information  about 
the urban runoff pollution prevention program to local 
media such as, Bay Area Parent, Mercury News, as well 
as local newsletters and websites. 

Create and distribute a listing of programs on a regular 
basis to provide to Bay Area Parent, online calendars, 
websites, local newsletters and newspapers.  Write 
press releases and informational fliers to distribute for 
special events.  Conduct follow-up calls to ensure 
information is posted. 

Developing and Maintaining Partnerships with Local 
Community Organizations 
 
Goal:  Maintain and create partnerships with local 
community organizations via phone calls, emails, and in 
person meetings to groups such as San Jose Community 
Gardens, the San Francisco Bay Bird Observatory, 
Audubon, Guadalupe River Parks and Gardens, Nortel 
Networks, Intel, etc. 

This takes place throughout the year, however, the key 
time for working directly with these groups is for 
International Migratory Bird Day (IMBD) in May and for 
the chemical-free garden stewardship projects.  During 
the rest of the year, relationships are maintained 
through the exchange of information and collaboration 
on issues related to urban runoff pollution prevention 
and wildlife. 

Coordinating Refuge Volunteers for Interpretive 
Programs/ Gardens 
 
Goal:  Work with and maintain ongoing relationships 
with volunteers at the Refuge.  Work with volunteers 
that:  lead programs; maintain the chemical – free 
gardens; and assist with special events. 

Work with the Volunteer Coordinator to recruit, meet 
with and provide on the job training for volunteers that 
have an interest in leading programs and working to 
maintain the chemical-free gardens.  Work directly with 
and maintain relationships with long-term volunteers 
who lead programs and work in the gardens. 
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WATERSHED WATCHERS 

PROGRAM TITLE AND GOALS 
JULY 2011 – JUNE 2012 

 
 

METHODS AND OBJECTIVES OF PROGRAMS 

Marsh-In Summer Camp 
Goal:  This week long camp is designed to provide 
opportunities for young campers to learn about and 
connect with the wetland habitats, animals and plants,   
and to introduce them to how individual behaviors 
cause urban runoff pollution and affect wildlife habitat 
in our watershed. 

This includes acting as a leader and assisting in program 
planning for the one week annual summer camp that 
encourages participation of students from the local 
elementary school in Alviso. 

Program Activity Kits 
 
Goal:  Continue to develop self-contained Activity Kits 
in durable plastic storage containers to improve overall 
program efficiency. 

Many programs and activities have been developed 
over the years and they are offered on a regular basis.  
The supplies and equipment used for each program are 
gathered each time the program is offered.  This takes 
time.  It would improve overall efficiency to have all 
supplies and equipment needed for each program or 
activity stored  in a labeled plastic storage tub.   These 
programs and activities are used for Public Programs, 
Group Programs, Special Events, Outreach, Volunteers, 
and Summer Camp. 
 
Objective:  For each activity, determine equipment and 
materials needed, acquire storage tubs and necessary 
supplies so each activity is completely self-contained 
and ready to go off the shelf.  Develop scripts as 
needed. 

Program Research and Development 
 
Goal:  Research and development time necessary for 
the creation of new urban runoff pollution prevention 
programs and learning new information to supplement 
and expand existing programs.  This also includes time 
spent planning and scheduling future programs. 

Time spent reviewing historical program offerings and 
analyzing the results of evaluations to plan future 
programs to maximize attendance and the variety of 
programs.  This includes researching programs, and 
participating in free program development trainings (in 
house or local) to expand knowledge of the subject, 
create and develop new ideas for programs. As well as 
time spent learning information for specific programs 
by reading and researching topics, and communicating 
with knowledgeable staff and volunteers for additional 
information related to the program topic. 
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PROGRAM TITLE AND 

GOALS 

QUARTER 1 
JULY – SEPTEMBER 

2011 
 

OBJECTIVES 

QUARTER 2 
OCTOBER - 

DECEMBER 2011 
 

OBJECTIVES 

QUARTER 3 
JANUARY - MARCH 

2012 
 

OBJECTIVES 

QUARTER 4 
APRIL - JUNE 2012 

 
 

OBJECTIVES 

 
Public Programs at the 
EEC - Wildlife in our 
Watershed Depends on 
You 

 
 

7 programs 
 

 
 

6 programs 
 

 
 

5 programs 
 

 
 

7 programs 
 

 
Group Programs at the 
EEC - Our Role in 
Preventing Urban Runoff 
Pollution 

 
 

7 programs 
 

 
 

5 programs 
 

 
 

4 programs 
 
 

 
 

5 programs 
 

 
Special Events 

 
Conduct planning for 

special event 

 
1 special event 

conducted 
 

 
Conduct planning for 

special event 
 
 

 
1 special event 

conducted 
 

 
Outreach 

 
1 outreach 

opportunity 

 
1 outreach 

opportunity 

 
1 outreach 

opportunity 

 
1 outreach 

opportunity 

Stewardship at the EEC- 
Gardening without 
Chemicals, Coastal 
Cleanup 

 
2 programs (possibly 

1 coastal cleanup) 

 
 

2 programs 

 
 

2 programs 

 
 

2 programs 

Informal Indoor Visitor 
Contact 

Ongoing Activity Ongoing Activity Ongoing Activity Ongoing Activity 

Distribution of Specified 
Programs to Local Media 

 
Ongoing Activity 

 
Ongoing Activity 

 
Ongoing Activity 

 
Ongoing Activity 

Developing and 
Maintaining Partnerships 
with Local Community 
Organizations 

 
 

Ongoing Activity 

 
 

Ongoing Activity 

 
 

Ongoing Activity 

 
 

Ongoing Activity 

Coordinating Refuge 
Volunteers for 
Interpretive Programs/ 
Gardens 
 

 
Ongoing Activity 

 
Ongoing Activity 

 
Ongoing Activity 

 
Ongoing Activity 

Marsh-In Summer Camp Implemented this 
quarter 

N/A N/A N/A 

Program Research and 
Development 

Ongoing Activity Ongoing Activity Ongoing Activity Ongoing Activity 
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ZunZun Assembly Programs for Watershed Watch 
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OVERVIEW 
ZunZun performed fifty assemblies at 27 schools and one festival 
in Watershed Watch’s service area in the 2011-2012 school year.  
Visiting approximately 13,868 students at elementary schools, 
plus the audience at Pumpkins in the Park festival, ZunZun saw 
14,268 young people and between 900-1100 educators and parents 
this year. Through these performances, we shared information 
about the Santa Clara Valley watershed— what it is, where 
students are in their watershed, how to keep it clean, how to 
protect the watershed, and what to do to have their families 
practice watershed pollution prevention. 
 
Included in this final report are the following: 

 Outreach 
 Supplemental Materials 
 State Standards 
 Performances 
 Evaluations 

 
Enclosed with this report, please find: 

 Sample Newsletter Article 
 Vocabulary Sheets 
 ZunZun Follow-Up Activities 

 
OUTREACH 
Using the list of target schools provided by Watershed Watch, 
ZunZun advertised this year’s program to the principals and 
assembly coordinators at eligible elementary schools.  ZunZun 
faxed or emailed a flyer to the school contact person and then 
followed up to answer questions and book assemblies.  Schools 
booked directly with ZunZun and a performance update was sent to 
Vishakha Atre as schools booked. As in every year past, so many 
schools were interested that we created a waiting list.  
 
Prior to each scheduled assembly, we emailed a confirmation 
letter and sent the vocabulary lists and a newsletter article to 
the school contact person.  At least one week before the 



scheduled performance, we called the school to confirm show 
times and location. Every school received three confirmations. 
 
SUPPLEMENTAL MATERIALS 
Prior to each assembly, supplemental materials to aid in 
retention of the assembly information were sent to each school. 
A vocabulary list for grades K-2 and another for grades 3-6 were 
emailed to each assembly coordinator for distribution to 
teachers for use before and after the performances.  At the 
assembly, ZunZun provided WW brochures, evaluation postcards, 
and post-assembly activities to every teacher. 
 
A newsletter article about the performance was also sent to help 
inform students’ families of the presentation and to encourage 
parents to ask questions about what the students learned about 
watershed pollution prevention. The parent newsletter article 
facilitates discussions at home about Watershed Watch’s message, 
the ZunZun show, provides information on how to prevent 
pollution at home and ideas on how to get involved.  
 
We also continued to use the follow-up sheet, developed with the 
Program and Co-permittee staff last year, to provide ideas for 
grade level-appropriate activities that integrate the lessons 
learned in the assemblies into the classroom. These activity 
sheets were distributed to teachers at each assembly along with 
Watershed Watch brochures and evaluation postcards.  
 
 
STATE STANDARDS 
In addition to being an extremely fun water education 
experience, ZunZun assemblies cover a large number of California 
State Content Standards for grades K-8. Because we use music and 
musical instruments, they meet many Visual and Performing Arts 
Standards. As the assemblies are about water issues, they cover 
Science Content Standards. Students are learning new vocabulary 
and words, so they are meeting many Language Arts and English 
Language Development Standards. We introduce instruments from 
around the world, which meets many standards in History- Social 
Science Standards. Finally, we use both Spanish and English 
which meets English Language Development Standards and World 
Language Content Standards. Most importantly, the assemblies are 
designed to help students feel empowered to make changes in 
their daily lives and the lives of their families that help 
prevent wasting water and prevent pollution. The assemblies 
encourage proactivity. 
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A few specific examples of State Content Standards in Science, 
Language Arts, and Visual and Performing Arts met in our shows 
are as follows: 
 
Science: Water education for all grade levels is included in 
every assembly. (ie: Grade 3 physical science 1.e, 1.f.; Grade 
5, earth sciences 3a, 3b, 3c) Education standards regarding 
water on earth, evaporation, properties of a solid, liquid and a 
gas, water present in the form of salt and fresh water, etc. are 
addressed. 
 
Language Arts: Use of rhythm and rhyme to remember a concept. 
Learning new words such as “runoff” and “drought” and seeing/ 
hearing a description while repeating a rhyme that reiterates 
the definition. (See CA Content Standards, Reading Standards- 
Craft and Structure, Key Ideas and Details Integration and 
Knowledge of Ideas. Also, Speaking and Listening Standards for 
grades K-6). 
 
Visual and Performing Arts: As students sing and perform with us 
in the assembly, they are not only hearing music (All grades, 
Music Standards 1.1-1.5), but performing it (Grade 2, Music 
Standards, 2.1, 2.2 for example).  
Because all students learn differently, ZunZun strives to use as 
many different types of learning tools as possible in the 
assemblies, so students are learning visually, musically, 
physically, scientifically, mathematically, and verbally. 
Students are thinking things through, using movements and 
singing throughout. So many standards are contained in the 
assemblies it would be a very long list to include them all 
ere. h
 
PERFORMANCES 
As always, we design our assembly segments to be interactive and 
to appeal to the many learning styles of the students. Always 
included are the following elements: visuals, call and response, 
movement, comedy, and lots of fun informative facts. All 
assemblies are performed in English and Spanish, with a greater 
emphasis on Spanish whenever needed. Each assembly is 45 minutes 
in length and introduces students to the topic of watershed.  
Performance segments included in this year’s program are as 
follows: 
 
Watershed Instruments from Around the World 
The segment begins by introducing water instruments from around 
the world that represent watershed sounds, while we explain how 
important and precious clean, safe water is all over the world.  
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We show instruments from North and South America, Africa, and 
Asia that represent the sounds of rain, storms, water in rivers 
and streams, and finally the ocean. This “water music” segment 
serves as a great jumping off point to explain what water 
flowing to the watershed is and to show how cultures worldwide 
depend on their watersheds. Also, because the instruments are 
from Asia, Africa, South America and North America many children 
are excited to see their culture of origin represented.  
 
Watershed Saving Dances 
This segment was designed to inspire the whole audience 
(including the teachers!) to dance. After hearing all of the 
instruments representing a watershed, we introduce the watershed 
dances. The music played is performed on berimbau and students 
sing, “Doing the water dance! Protect the water when you’ve got 
the chance!”  The dances we do are “the jellyfish”, “the car 
wash”, and “the rainbow”.  
 
We use “the jellyfish” to discuss plastic bags entering the 
watershed and ways to prevent this (mainly bring your own bag, 
recycle plastic bags, tie used and dirty bags in a knot before 
throwing away so they cannot fly).  
 
The second dance is “the car wash,” during which students 
pretend to wash a car. This segment shows the audience the 
difference between a storm drain and the sewer.  We show a sink 
and then explain how a sewer system works and how it is 
different than a storm drain.  Many students live with adults 
who do not know the difference between a sewer drain and a storm 
drain, and this simple explanation can help a whole family learn 
the difference, and keep soap and other toxins out of the storm 
drain. We explain that it is best to wash vehicles at a 
commercial car wash because they use less water and the dirty 
water drains to “the sewer”, to treatment facilities that remove 
pollutants. If students must wash their vehicles at home, the 
first thing they should do is use a rag to wipe brake dust off 
of wheels. Then, use a hose with a nozzle to conserve water and 
to wash over a lawn, dirt or gravel so that the dirty water will 
not run to the storm drain. When washing is done, dirty soapy 
water should be dumped into the toilet or onto landscaping. We 
say soap is a thumbs up inside, it gets us clean, but outside, 
soap is thumbs down- it is no longer clean, it is pollution.  
 
We use “the rainbow” to invite teachers to dance (always a 
highlight!) and then to remind students about oil from cars 
going down the storm drain when the rains come. After the dance, 
we explain that we love seeing rainbows in the sky, but when you 
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see a rainbow on top of water, it is usually oil that has leaked 
from a car. Then we go on to help audience members to think of 
ways to prevent oil from going into the watershed.   
 
Fish Flies to Audience 
After explaining how pollutants go into storm drains and go 
through our watershed, we reinforce the lesson with our flying 
fish activity.  We pretend to dump oil down the storm drain on 
the backdrop and then ask audience members to remind themselves 
of the path that oil would take (from the storm drain to a 
creek, then a river, then the bay, and then the ocean).  We 
specify the particular path based on the local geography. A 
black blob of oil enters into the ocean section of the backdrop 
and (from backstage) fish begin flying out of the water, unhappy 
to be in the oil.  We repeat the same steps with paint and 
garbage, see the paint and garbage travel to the ocean, and this 
time the fish not only flies up into the air, but out into the 
audience.  This segment is perhaps the most memorable part of 
our assembly!  Kids love it! We refer to this activity in our 
parent newsletter to help students with recall and to give 
arents a chance to hear about assembly content.   p
 
Polluted Water 
This is a call and response song during which we invite students 
to come up front while the audience sings the call and response.  
The whole audience sings 
“Polluted water, down the storm drain, goes to a creek which 
reaches the sea where the fish are swimming.  They start to feel 
sick, the poor, poor fish, it makes you think.” 
The song is repeated three times as the students dance faster 
nd faster.   a
 
“Hour After Hour”, 2,500,000 Bottles  
The next activity is the “so many bottles thrown away” segment. 
We show how many plastic water bottles are thrown away every 
hour in the U.S. using a place value activity. Initially, three 
students join us in performance area and hold the numbers 2, 5 
and 0 (two hundred and fifty). We say, “Is that it? No, there is 
more! We need another volunteer!”  By adding a zero each time 
another child joins in, the number grows and grows until we 
reach 2,500,000.  This is the number of bottles estimated to be 
thrown away, not recycled, every hour in the U.S.  We use this 
segment to reiterate the importance of keeping the watershed 
clean (not throwing the bottles away, recycling them) and also 
to encourage families to use tap water.  We explained how tap 
water is clean and safe to drink, and that it costs fractions of 
what people pay for bottled water. This activity is appropriate 
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for older grades, 3rd and up, who have studied or are studying 
place value.  
 
High Tide/ Low Tide Limbo 
Using steelpan and marimbula, two instruments from the Caribbean 
made from recycled things, we celebrate our bay getting cleaner 
because of the actions of the audience.  This segment allows us 
to define the San Francisco Bay as an estuary where fresh water 
drains from our towns and cities and mixes with salty water from 
the Pacific Ocean.  We teach students that there are two high 
tides and two low tides per day. During low tide, mudflats, 
which are a rich habitat and space where egrets, herons, and 
other animals find food, are exposed.  Students then come up 
front for the limbo and act as though they are fish under a high 
tide with lots of water and under a low tide.  The segment is a 
celebration of a clean watershed, recycling, and wetland and 
tidal flat ecology. 
 
We’re All Connected 
Our last call and response song has all of the excited assembly 
attendees sing a call and response with a rhythm: “We’re all 
connected, you and me. From where we live down to the sea.” We 
then end our assembly by thanking Watershed Watch and reminding 
teachers about evaluations and the fun follow up activities and 
brochures they have.  
 
EVALUATIONS 
ZunZun distributes Watershed Watch evaluation postcards to the 
teachers at each assembly.  Evaluations are then sent directly 
to Watershed Watch for review.   
 
Onsite feedback was very positive this year.  Schools are very 
appreciative of a free assembly program, especially one that 
incorporates music, since Arts programs have been cut or reduced 
from so many school budgets.     
 
The mid-year Teacher Evaluation report showed positive feedback 
as well.  Program staff are in the process of compiling the end-
of –year FY 11-12 Teacher Evaluation report. We will review the 
suggestions/feedback from teachers and make changes to our 
assembly as needed. 
 
POSSIBILITIES FOR NEXT YEAR  
This year, we have heard that recycling plastic bags has been a 
problem for some counties as the bags are clogging sorting 
machines. We look forward to hearing from Watershed watch 
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members what they recommend on this issue in the Santa Clara 
Valley region.   
 
We also look forward to possibly including information about 
chlorinated water and its detrimental effect on watersheds. We 
would be interested in seeing if this is information that would 
be good to use in our assemblies in the future.  Again, it would 
be part of the “storm drain, it’s only for rain” mentality we 
already share at the schools.
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FINAL PERFORMANCE SCHEDULE 
Date School # of 

Show
s 

Time(s) # of 
Student

s 

City 

9/2 Kennedy 2 9:00 & 10:15 760 San Jose 

9/6 Palo Verde 2 9:25 & 10:30 410 Palo Alto 

9/7 Los Arboles 2 9:10 & 10:05 525 San Jose 

9/9 Mulberry Elementary 1 9:20 100 Los 
Gatos 

9/13 KR Smith 2 9:15 & 10:15 710 San Jose 

9/13 Village Elementary 1 1:30 250 Campbell 

9/14 Curtner  2 9:45 & 10:30 640 Milpitas 

9/15 Franklin  2 9:00 & 10:10 805 San Jose 

9/21 Collins 2 9:30 & 10:45 750 Cupertino 

9/23 Randall 2 9:15 & 10:20 500 Milpitas 

9/29 Bubb 2 9:15 & 10:25 600 Mnt View 

9/30 Lynhaven 2 9:15 & 10:30 600 San Jose 

10/4 Del Roble 2 11:00 & 
12:15 

507 San Jose 

10/6 Van Meter 2 12:45 & 1:35 600 Los 
Gatos 

10/7 Hellyer 2 8:50 & 9:50 520 San Jose 

10/8 Pumpkins in the Park  2 1:15 & 2:45 400 San Jose 

10/14 Farnham Charter 1 9:00 510 San Jose 

10/18 Baldwin 2 9:15 & 10:15 476 San Jose 

10/20 Christopher School 1 1:30 300 San Jose 

10/21 Burnett 2 9:00 & 10:30 420 Milpitas 

10/26/11 McCullum Elementary 2 8:45 & 9:45 400 San Jose 

11/4/11 Laurelwood 2 9:15 &10:15 650 Santa 
Clara 

11/7 Escondido 2 9:30 & 10:30 560 Palo Alto 

11/9/11 Regnart Elementary 2 9:20 & 10:25 625 Cupertino 

11/15/11 Bowers 1 10:35 400 Santa 
Clara 

2/1/12 Oak Avenue School 2 9:15 & 10:30 450 Los Altos 

2/3 Bullis Charter 1 9:30 400 Los Altos 

5/2/12 Milpitas Christian 2 9:30 & 10:40 400 Milpitas 

 TOTAL 
PERFORMANCES 

50 
 

TOTAL 
STUDENTS 

14,268  

 



 
The Musical Watershed 
The musical duo ZunZun came to your school [insert date], and presented a 
musical assembly about watersheds. Did you know that no matter where you 
live, you are in a watershed? It’s true!  Our foothills, homes, yards, 
driveways and streets and storm drains are all part of a watershed. All the 
rain and yard water drains directly into local creeks and the San Francisco 
Bay. This means that keeping pollutants and yard waste out of the storm 
drain helps keep our creeks, Bay and the ocean clean. Ask your kids what 
they learned at this assembly. They might remember “a fish flying” or 
“people playing garbage instruments” or “someone catching a plastic bag 
while fishing in a creek”. Ask them why those things happened in the show! 
 
“The Musical Watershed” is sponsored by Watershed Watch 
(www.mywaterhshedwatch.org), a public outreach and education campaign 
of the Santa Clara Valley Urban Runoff Pollution Prevention Program and 
performed by ZunZun (www.zunzuntunes.com).  
 
You can follow up with your kids too: check out the watershedwatch.org 
website. Or, go on a storm drain walk in your neighborhood and try to guess 
which creeks and rivers your storm drains run to. Or go enjoy the great 
outdoors in one of the beautiful bayside parks where you can see wetlands, 
birds, and all kinds of wildlife who depend on a clean watershed. Some 
parks are: Don Edwards San Francisco Bay Wildlife Refuge at Alviso and 
Coyote Hills.  
 
 
 
  



Hello!   
 
We are so excited to come perform a 
Watershed Watch assembly at your school!   
 
Our show is an interactive and very lively 
celebration of Watershed in which we 
educate while having lots of fun!   
 
We bring in many instruments and ask 
students (and teachers) to come up and sing 
and dance while learning and celebrating our 
Watershed.   
 
In our assembly we will be using as many as 
possible of the Watershed vocabulary words 
on the following lists.  Although we don’t 
always get each word, we do use all of the 
concepts.   
 
Please pass these lists on to your teachers so 
they can introduce these terms and ideas to 
their students and get everyone excited to 
learn and celebrate Watersheds!  
 
We are looking forward to seeing you soon! 
 
 
ZunZun    



 
 
 
 
 
 
 
 

Vocabulary List for Grades K-2 
 
Bay: A body of water near the ocean that is almost totally surrounded by land but 
still touches the ocean. 
 
Contaminate: To make dirty. 
 
Conservation: Careful protection or wise use of something.  
 
Estuary: A body of water on the coast where fresh water from rivers mixes with 
salt water from the ocean. 
 
Fertilizer: Something added to soil that gives plants food they need to grow. 
 
Hazardous: The chance of being injured or harmed is possible. OR Something that 
can hurt us. 
 
Pesticide:  A poison used to get rid of bugs or weeds 
 
Runoff:  Water (for example from rain and watering lawns) that runs off the land 
and into storm drains, creeks and the Bay. 
 
Sanitary sewer system: A network of drains and underground pipes that collects 
and sends wastewater from indoor uses to waste water treatment plants for 
cleaning. 
 
Storm Drain System: All the curbside drains and underground pipes that collect 
rain water and carry it to the nearest creek. 
 
Used Motor Oil: Oil taken from a car after it is no longer useful. 
 
Wastewater: Water that has been used inside the house (for example, in toilets, 
sinks, showers, and washing machines). This water is collected and cleaned at a 
wastewater treatment plant and then sent to creeks, the Bay or ocean. 
 
Waste water treatment plant: A place built to clean wastewater before it is 
returned to the environment. 



 
Watershed: A watershed is a land area that drains water into a creek, river, lake, 
wetland, bay, or groundwater aquifer.  In the Santa Clara Valley, all the water from 
rain and irrigation which flows over the land surface (called runoff) goes into 
storm drains, creeks, and rivers that flow directly to San Francisco Bay.  You live 
in a watershed that flows to a local creek, and all of the runoff from your home, 
yard and neighborhood flows to that creek.   
 
Wetlands:  A land area that is sometimes covered with water. Wetlands can be 
found near the coast, lakes, ponds, rivers, and streams. They can be salt water, 
fresh water, or a mix of salt and fresh waters, called brackish water. Wetlands 
get rid of pollutants from water, reduce the damage caused by floods, and are a 
special habitat for many plants and animals. 
 
 



 
 

 
 
 
 
 
Vocabulary List for Grades 3-6 

 

Bay: A body of water with a small opening through which ocean water freely flows 
in and out.  
 
Contaminate: To harm or damage by contact. OR To make dirty. 
 
Conservation: Careful protection or wise use of something OR the protection, 
maintenance, and care of natural resources for now and the future. 
 
Estuary: A semi-enclosed body of water on the coast where fresh water from 
rivers and creeks mixes with salt water from the ocean.  
 
Fertilizer: Something added to soil that gives plants nutrients they need to grow. 
 
Hazardous: Something that can cause damage or harm due to its nature, content, 
or properties. 
 
Pesticide:  A chemical, often a poison used to destroy pests. 
 
Runoff: Water (for example, from rain and watering lawns) that runs off the land 
and into storm drains, creeks and the Bay. 
 
Sanitary sewer system:  A network of drains and underground pipes that collects 
and sends wastewater from indoor uses to treatment plants. 
 
Storm Drain System: A network of above ground openings (drains) and 
underground pipes that collect and deliver storm water and runoff, to local 
waterways. Storm drain systems do not treat the water. 
  
Used Motor Oil: Oil taken from any vehicle or engine driven machine after it is no 
longer useful. 
 
Wastewater: Water that has been used inside the house (for example, in toilets, 
sinks, showers, and washing machines). This water is collected and cleaned at a 
wastewater treatment plant and then sent to creeks, the Bay or ocean. 
 



Wastewater treatment plant: A place built to clean wastewater before it is 
returned to the environment. 
 
Watershed: A watershed is a land area that drains water into a creek, river, lake, 
wetland, Bay or underground. In the Santa Clara Valley, all the water from rain and 
irrigation which flows over the land surface (called runoff) goes into storm drains, 
creeks, and rivers that flow directly to San Francisco Bay.  You live in a watershed 
that flows to a local creek, and all of the runoff from your home, yard and 
neighborhood flows to that creek 
 
Wetlands:  A land area that is sometimes covered with water, such as a swamp or 
marsh. Wetlands can be found near the coast, lakes, ponds, rivers, and streams. 
They can be salt water, fresh water, or a mix of salt and fresh waters, called 
brackish water. Wetlands filter pollutants from water, reduce the damage caused 
by floods, and are a special habitat for many plants and animals. 



ZunZun assemblies and the Watershed Watch Campaign are funded by the Santa Clara Valley Urban Runoff Pollution 
Prevention Program, a coalition of local government agencies. 

ZunZun Follow-up Activities: 
Explore Your Watershed! 

 
www.mywatershedwatch.org  

Basura Batucada Band (For all grades) 
Your class can create a band from recycled materials just like ZunZun! Visit 
www.zunzuntunes.com and click on the “Kid Zone” to find a list of instruments and the 
recycled materials that were used in their construction.  

Explore Your Watershed (For all grades) 
Visit the Don Edwards National Wildlife Refuge in San Jose with your class for your next 
field trip. It's fun, it's interesting, and your students will remember what they learn at the 
refuge for years to come. For more information about this and other field trips, visit 
http://mywatershedwatch.org/fieldtrips.html  

Mapping Storm Drains (For grades K-2) 
Take a “field trip” to visit your school storm drains. Walk around the school campus and 
identify storm drains. Help the class draw a map showing school buildings, grounds, play yard, 
trash cans and storm drains.  

Mapping Storm Drains and Identifying Pollutant Sources on Campus (For grades 3-5) 
Complete the activity above. For each storm drain, identify sources of runoff (i.e., rain, roof 
downspouts, sprinklers or garden hose) and possible pollutants (e.g., litter, leaking oil from 
cars, pesticides, chemicals used for cleaning, soapy water, overflowing trash cans).  

The Big Picture Map (For grades 3-5) 
For this activity you will need a map of your city or watershed.  Have students find the school 
on the map and identify the creek or river to which the school storm drains probably flow.  
Have students mark how water and pollutants can flow from the school storm drains to the 
San Francisco Bay. Students can also find their own house on the map and identify the names 
of nearby creeks. Discuss the impact of everyday activities on local creeks and the Bay and 
steps that can be taken to prevent storm water pollution. 
TIP: Contact your local city to get a “Creek and Watershed” map. These maps, developed by the Oakland 
Museum, provide detailed watershed features including the location of creeks and large storm drains. You can 
view the maps at http://www.scvurppp-w2k.com/museum_maps.shtml 

Storm Drain Monitoring (For grades 3-5) 
Perform an audit on your school’s storm drains and monitor the litter that collects around 
them throughout the year.  Have the class record the types of litter (plastic, paper, leaves, 
etc.). Create graphs to display the types of litter found, storm drains with the most litter, 
and peak months of litter collection.  Discuss ways to prevent litter. (Remember to clean up 
litter too!) Storm drain monitoring can be a class activity, or a specific classroom job that is 
rotated every month. 



Local Stormwater Education Contacts  

Contact your local city’s stormwater education program for assistance with 
these follow-up activities and to find out about other educational opportunities 
for your class.  

City Contact 
Campbell, Los Gatos, 
Monte Sereno, and Saratoga 

West Valley Clean Water Program 
408-354-5385 

Cupertino Environmental Programs  
environmental@cupertino.org   
408-777-3354 

Los Altos, Los Altos Hills, 
Mountain View, and  Palo Alto 

Regional Water Quality Control Plant 
Maree Doden 
maree.doden@cityofpaloalto.org  
650-329-2495 

Milpitas Leslie Stobbe 
lesliestobbe@ci.milpitas.ca.gov 
408-586-3352 

San Jose Environmental Services Stormwater 
Hotline 
408-945-3000 

Santa Clara Karin Hickey 
kahickey@santaclaraca.gov 
408-615-3097 

Sunnyvale Environmental Outreach  
wpcp@ci.sunnyvale.ca.us  
408-730-7717 

 
The Santa Clara Valley Water District also offers a wide range of educational 
programs for teachers and students. These are available to all elementary 
schools in Santa Clara County.  

 
Santa Clara Valley Water District 
School Outreach Program 
Kathy Machado 
408-265-2607 ext. 2331 

 
Santa Clara Valley Water District 
Adopt-A-Creek Program and 
Countywide Creek Cleanup Events 
Kate Slama 
408-265-2607 ext. 2739 

 



       MEMORANDUM 
 

 Pollution Prevention Program 

Santa Clara Valley 
Urban Runoff 

 
 
 
 
 

Campbell  Cupertino  Los Altos  Los Altos Hills  Los Gatos  Milpitas  Monte Sereno  Mountain View  Palo Alto 
San José  Santa Clara  Saratoga  Sunnyvale  Santa Clara County  Santa Clara Valley Water District 

 
 
 
TO: Schools and Youth Outreach Work Group 
 
FROM: Vishakha Atre and Jill Bicknell, Program staff 
 
CC:  
 
DATE: July 17, 2012 
 
SUBJECT: End-of-Year Evaluation of the School Assembly Program 
 
 
In FY 11-12, the school education assembly program completed its tenth year of 
implementation. Each year, the Schools and Youth Outreach Work Group develops a target list 
of schools for ZunZun to contact. During FY 11-12, ZunZun conducted 48 assemblies at 27 
elementary schools in ten cities. In addition, two assemblies were conducted at the Pumpkins in 
the Park event for the general public. The assemblies reached approximately 14,268 students 
and their teachers in grades K-6. The list of schools where assemblies have been booked is 
provided at the end of this memo. 
 
ZunZun continued to fax the vocabulary lists (one for students from grades K-2 and another for 
grades 3-6) to each school before the assembly. Teachers were requested to familiarize the 
students with the vocabulary words. Schools were also e-mailed a short write-up about the 
assembly for inclusion in the parent newsletter.  In addition, teachers were provided the 
Watershed Watch brochures and handouts with follow-up activities for teachers and students.  
ZunZun also continued distributing the postage-paid survey cards to teachers attending the 
assemblies. In FY 11-12, 184 cards were received. Of these, 74 cards were from grades K-2 
teachers and 84 from grades 3-6 teachers. There were also 26 cards where the grade was not 
indicated. Results are presented as “Grades K-2”, “Grades 3-6” and “Grades not marked”.  
 
Results of the survey, along with comments and suggestions received from teachers are listed 
below:  
 
 

111 West Evelyn Avenue, Suite 110  Sunnyvale, CA  94086  tel: (408) 720-8833  fax: (408) 720-8812 
1410 Jackson Street  Oakland, CA  94612  tel: (510) 832-2852  fax: (510) 832-2856 

1-800-794-2482 



 
Survey Results  
 
1. What percentage of your students know what a watershed is? (Circle one) 
  

 25% 50% 75% 100% 

Grades K-2 results 19% 26% 41% 14% 

Grades 3-6 results 12% 1% 42% 36% 

Grades not marked  19% 8% 38% 31% 

 
Note: Not all teachers mark all answers, so numbers do not always add up. 

 
2. What percentage of your students can name a way to prevent pollution in the watershed? 

(Circle one)  
 

 25% 50% 75% 100% 

Grades K-2 results 4% 7% 41% 45% 

Grades 3-6 results 2% 11% 25% 62% 

Grades not marked 8% 0% 31% 56% 

 
Note: Not all teachers mark all answers, so numbers do not always add up. 

 
3. How would you characterize the content of the assembly? (Circle One) 

 

 Educational Balanced Entertaining Neither 

Grades K-2 results 10% 88% 4% 0% 

Grades 3-6 results 6% 90% 4% 0% 

Grades not marked 15% 73% 12% 0% 

 
Note: Not all teachers mark all answers, so numbers do not always add up. 
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Sampling of Comments: 
 

Grades K-2  

 ZunZun was very fun, engaging and educational. They are worth gold! 
 Great fun! 
 Good length, good pacing.   
 Great visuals and information. Repetition of info helps greatly. 
 Great enthusiasm! 
 Loved the music and instruments. The children were captivated. 
 Thanks. Such a fun way to learn an important message. 
 Great assembly. 
 Team ZunZun was great! 
 It was great!  Thank You   
 Kids loved it and want to know when the next assembly is. I liked the implementation of 

Spanish words and culture as we have a high Latino population. 
 Kids enjoy the energy and learn at the same time. 
 Great info. 
 I thought Gwen and Steve were outstanding presenters/musicians/educators! Please 

come back to Franklin next year! 
 You were amazing!  Thank You! 
 Great assembly - would love to have them back with other science water related topics. 
 From the students: It was fun. I liked the music and instruments. I liked seeing the 

teachers do funny things. From the teacher: Very good! Great repetition of key words 
and ideas! Age appropriate. 

 This was definitely worth the time. Science is so important and your assembly was easy 
for all ages to understand. Loved it! 

 It is a very interactive program and I think the children really loved it. 
 I liked how music and movement was incorporated into the assembly. The students 

were involved and engaged. 
 Great! My students couldn’t stop singing the water song! 
 It would be nice to get a copy of the words to the songs. 
 The water song was so much fun. Hope to see you next year! Thank You! 
 It was fun with the music. 
 They were wonderful. They got the students engaged from the beginning to end and 

after the program the kids could name 1 way to protect our water. 
 Educational, Balanced and Entertaining---I circled these three because you need them all 

to be successful and they (your team) were. 
 I thought overall it was good.   
 Great audience participation. Thank You! 
 Enjoyed the songs and the chance to participate. 
 Kids enjoyed it - very fun! 
 The kids really enjoyed the assembly. They loved the music (instruments), singing, and 

dancing. Great job. Thanks! 
 It was great. Very entertaining and informative in a way appropriate for the audience.  

Loved learning about all of the instruments as well. 
 The students were attentive and excited about learning. When we got back they showed 

great recall! Excellent job! 
 Wonderful, love the kids participation. 
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 It’s difficult to extend the info learned during assembly, as we have such extensive 
curriculum. 

 Enjoying for “young students”! Music, physical participation, humor deliver the message 
well! 

 Thank you for such an entertaining, interactive, educational program! 
 You did such a wonderful job teaching our students about saving the Earth and taking 

care of it. We really love the performance with the music you played. You rock! We’ve 
learned about watersheds and we promise to keep our environment safe/clean. The 
assembly with ZunZun was really fun.  Would love to have you come back again!   

 Great job! Thank you very much! 
 I loved how you introduced each of the different musical instruments. 
 This was a great fun way to learn about preventing water pollution. 
 My students and I learned a lot during this informative assembly. The active participation 

kept the students interested for the duration of the assembly. 
 Thank You! You were great! 
 This was a wonderful assembly. The children really enjoyed it! 
 This was a great assembly! I have photos of kids enjoying themselves as they learned! 
 Great job teaching concept with music, dance and fun! Come again! 
 My class really enjoyed the assembly! 
 Fantastic presentation! 
 Awesome! 

Suggestions 

 Would like to see pre-show activities for 1st graders. 
 
Grades 3-6  

 Great presentation - engaging & fun. Thank You! 
 I felt the assembly was very appropriate for all students in attendance. 
 Awesome presentation! Thank You! 
 Awesome! Very useful information presented in a child accessible way. Thank You! 
 Students loved the humor and active participation. 
 Nice that students were involved. 
 In Room 14 we were all entertained and I found the information very supportive of our 

environments unit. Thanks again! 
 They liked the assembly quite a bit. 
 Excellent presentation! 
 Very fun and informative assembly for both kids and adults! 
 Your performers are very talented in acting and music playing. 
 Spanish translation perfect for our attendance area. Students enjoyed the dance & music 

components. Well worth time for our schedule. 
 Maybe have a little postcard fir each student to take home as a reminder of the 

watershed watch assembly & what they’ve learned from it. 
 Nice job! Really engaging! 
 Great assembly - lots of active involvement for students. 
 It’s a great, fun way to reinforce a serious subject. 
 Loved the instruments! Loved the dance moves! 
 Move around the cafeteria. 
 Loved the music! What a great way to teach the kids such an important concept! 
 Loved it! 
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 Thank You!   
 Talented musicians. We loved it!  We have the songs stuck in our heads.   
 Use of musical instruments was excellent - made point & kept kids engaged! 
 I liked the involvement of students and the cool instruments. 
 Excellent & engaging assembly. 
 The assembly spread the word to make sure our Earth stays healthy. The presenters 

were awesome! 
 Great & grade-level curriculum appropriate. 
 A wonderful, entertaining program which teaches about our Santa Clara Valley 

Watershed. Great - keep it going please! 
 It was extremely entertaining, educational, and simple enough for the K-3 grade system. 
 Thanks! Kids loved it! 
 Great assembly. It fits well with our 4th grade life science unit. We do a unit on raising 

fish and keeping out streams/creeks clean.  
 Great fun and educational!   
 Educational, musical, both presenters also did a very good job with “classroom 

management” skills! (crowd control - well organized, fun & an important message) 
 Absolutely loved it! 
 So well done! 
 The students & I really enjoyed it! Thank You!!! 
 Use some of the vocabulary provided in the package in the assembly. 
 The students loved it! 
 It was great! 
 Very fun, very age appropriate. 
 Loved it! Great recycled instruments. 
 Enjoyed learning! 
 Excellent presentation! 
 Excellent vocabulary list 
 Fantastic; made learning fun! 
 This was a great, high energy show that taught and engaged. 
 Well done - the music part of it engaged the students. Important concepts about storm 

drains - students will remember these lessons. 
 ZunZun is extraordinary in communication. 
 Great work! Great way to learn! 
 Kids enjoyed it. 
 Kids loved it! 
 My third graders loved the assembly - very worth our time. 
 The students really liked the flying fish! 
 I loved it so much that I just wish it were longer! 
 Great command of subject and how to handle “rambunctious” children  
 Thank You! Informative and entertaining. Enjoyed all of the musical instruments that 

were shared. 
 Liked humor, fish, instruments, limbo, and making the teachers dance. 
 Make it longer. Great instruments. 
 Enjoyed the enthusiasm of the presenters. 

Suggestions 

None 
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Comments from cards with grades not marked 

 This assembly was fabulous! Thank you a million times for this free opportunity.  The 
presenters were stellar, content appropriate, organized and well planned. Students were 
engaged, learned a lot and had great fun. 

 Very well done. Engaging and informative. 
 Awesome assembly. Kids engaged learning and they loved it! Thank You! 
 Excellent information. 
 The children remained engaged the entire assembly! Very good! 
 If it wasn’t so entertaining, it wouldn’t hold students’ attention to educate. My class is 

special education, so the term “watershed” is new/unfamiliar. 
 Awesome show! My kids loved every bit of it. Very entertaining. 
 Great performance and precise message! Kids loved it, both lower and upper grades. 
 Great!  Entertaining songs towards beginning. More focused information about 

watersheds towards the end. Overall, great assembly. 
 You keep them captive with the instruments. 
 My students loved it. 
 Great! Very catchy music and engaging activities. 
 Great assembly! We enjoyed it! 
 Entertaining, but could include more educational content. Thanks! 
 Very engaging program. Educational and a great way to preserve our environment. The 

kids and teachers had a blast! 
 Thank you, it was a funny presentation. My students enjoyed the moves, songs, dance 

lessons and way cool instruments. 
 High energy, age appropriate integrating environmental issues with music from around 

the world! Great! 
 I loved the music aspect. 
 Outstanding educational opportunity for the school. 
 I am not sure if there was much education for our 8th graders, but good through 6th. 
 I really appreciate the crowd control management. 

Suggestions 

 I would suggest going slower when introducing the song words as they were a bit 
difficult to grasp. They were unfamiliar, so I thought making sure they were understood 
would be important. 

 Include on the presentation how polluted water affects nature. 
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FY 11-12 list of schools 
 

No. Date Elementary 
School/Event 

No. of 
Shows 

No. of 
Students City 

1 9/2/2011 Kennedy   2 760 San Jose 

2 9/6/2011 Palo Verde   2 410 Palo  Alto 

3 9/7/2011 Los Arboles   2 525 San Jose 

4 9/9/2011 Mulberry  1 100 Los Gatos 

5 9/13/2011 KR Smith  2 710 San Jose 

6 9/13/2011 Village  1 250 Campbell 

7 9/14/2011 Curtner 2 640  Milpitas 

8 9/15/2011 Franklin 2 805 San Jose 

9 9/21/2011 Collins 2 750  Cupertino 

10 9/23/2011 Randall 2 500 Milpitas 

11 9/29/2011 Bubb 2 600 Mountain View 

12 9/30/2011 Lynhaven 2 600 San Jose 

13 10/4/2011 Del Roble 2 507 San Jose 

14 10/6/2011 Van Meter 2 600 Los Gatos 

15 10/7/2011 Hellyer 2 520 San Jose 

16 10/8/2011 Pumpkins in the Park 2 TBA San Jose 

17 10/14/2011 Farnham Charter 1 510 San Jose 

18 10/16/2011 Baldwin 2 476 San Jose 

19 10/20/2011 Christopher School 1 300 San Jose 

20 10/21/2011 Burnett 2 420 Milpitas 

21 10/26/2011 McCullum  2 400 San Jose 

22 11/4/2011 Laurelwood 2 650 Santa Clara 

23 11/7/2011 Escondido 2 560 Palo Alto 

24 11/9/2011 Regnart  2 625 Cupertino 

25 11/15/2011 Bowers 1 400 Santa Clara 

26 2/1/2012 Oak Avenue School 2 450 Los Altos 

27 2/3/2012 Bullis Center 1 400 Los Altos 

28 5/2/2012 Milpitas Christian 2 400 Milpitas 

   50 13,868  
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Be	  the	  Street	   2012	  
	  
The following list contains items described both through numeric achievements and 
through narrative performed by S. Groner Associates on behalf of the Bay Area 
Stormwater Management Agencies Association during Fiscal Year 2011-12 as related to 
regional efforts to mitigate trash/litter TMDLs. 

Facebook: 

• We created and launched the Be the Street Facebook page 
(https://www.facebook.com/BetheSt) 

• 406 fans 
• 683 visits 
• 26 interactions 
• We also created and implemented a Facebook ad geared towards Bay area youth ages 

14-24 years old to gain Facebook page fans. The ad had the following text: 
• "Join Be the Street to Keep Our Community Clean & Enter Free Contests to Win Cool 

Prizes!" 
• The ad ran for one month: 

o Gained 379 fans. 
o 471,701 impressions 
o Social Reach (measure of how many unique Facebook users saw their friends 

like Be the Street) 9,372 
• In addition, the Facebook page integrates other outreach elements by including an link 

to the website (www.BetheStreet.org), an option to signup for the Be the Street 
eNewsletter and a link to the Be the Street YouTube 
channel (http://www.youtube.com/bethestreet). 

YouTube: 

• We created and launched the Be the Street YouTube channel 
(http://www.youtube.com/bethestreet) on February 15, 2012. The channel is used as 
a social media tool to present anti-litter and pollution prevention related videos 
online. The channel offers quick access to online videos and links to share the videos. 
We maintained the channel and posted one program video highlighting the PSA video 
contest. Here are some of the stats: 

• 812 channel views 
• Similar to the other social media tools, it offers an opportunity for viewers to 

comment or give feedback on anti-litter and pollution prevention material. The Be the 
Street YouTube channel allows for a positive visual association with the program and 
attracts new interest.  

Brand 

• Developed and finalized Be the Street Brand, including: 
o Created 27 mock ups 
o Released and analyzed 3 surveys to Committee 

• Developed and released Branding Guidelines Document to outline use of Be the Street 
brand by other parties 

eNewsletter:  
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• Created Basmaa newsletter template and a welcome e-blast template ;  
• Wrote 3 articles for the eNewsletter;  
• Total number of subscribers: 181 
• Sent out 1 e-newsletter issue to 164 subscribers;  
• Sent out 3 welcome emails to new subscribers;  
• Achieved an overall open rate of 26.8% and a click rate of 34% (% of those who opened 

the newsletter and clicked on at least 1 link);  
• Sent out $20 iTunes gift cards to 4 subscribers that subscribed at events.  

Events:  

• Proposed 3 options for grassroots campaigns;  
• Finalized a concept proposal for grassroots campaigns and designed materials for it 

(image template and backdrop template);  
• Designed 1 Sign up for our eNewsletter poster;  
• Designed 1 Events eNewsletter Signup Sheet.  

Website 

• We launched the website,	  www.bethestreet.org, on May 2  
• Developed all content on the website including: About Us, Homepage, Selected 

Videos, Contact Us and Youth Resource Council article 
• Debugged and tested video voting feature in preparation to go live with item in FY 

12/13 
• Included submission forms accessible via standard viewing and mobile viewing 
• We reached 427+ visits from target area (excludes Long Beach, other states and out of 

country visits) 

Video Contest: 

• Outreach to 50 schools 
• Outreach to 49 organizations 
• Outreach to 10 clubs 
• Outreach to 8 summer media camps 
• Video Submissions: 1, well ahead of our deadline which is October 30, 2012 
• Developed and released a flier to promote the Video Contest 
• Developed and posted a short video to promote the Video Contest: 

http://www.youtube.com/watch?v=jqdWZj2DmDo&feature=plcp 

Youth Resource Council 

• Reached out to 129 organizations 
• Obtained 44 members 
• Posted 27 threads 
• Received 65 comments from members 
• 1 thread started my member 
• YRC Signup sheet was created for signups at events 
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Survey: 

• Created and finalized online survey tool 
• Disseminated survey to schools: 
• Completed Surveys: 337 

o Completed WITH Partially Completed Surveys: 419 
o Outreached to 63 Schools 
o 15 Schools participated in Survey 

§ Woodside (San Mateo) 
§ Oceansiana (San Mateo) 
§ Carlmont Highschool- (San Mateo) 
§ Redwood High School (San Mateo) 
§ Sequoia High School (San Mateo) 
§ Independence (Santa Clara) 
§ San Jose City College (Santa Clara) 
§ Evergreen Valley College  (Santa Clara) 
§ Ohlone College (Alameda) 
§ Las Positas- (Alameda) 
§ Chabot College (Alameda) 
§ University of California- Berkeley (Alameda) 
§ San Leandro High School (Alameda) 
§ Jesse Bethel High School (Vallejo) 
§ Fairfield High School (Fairfield-Suisun) 
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This report describes littering behavior and predictors of 
littering among youth in the Bay Area region. 
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1. Executive Summary 

The goal of this project was to assess and describe littering behavior and perceived social norms 
related to littering among youth living in the Bay Area. The data collected stand alone to 
characterize Bay Area youth, and also will serve as a baseline against which data from a future 
follow-up survey will be compared following outreach campaign implementation.  

A 5-minute online survey was made available in Spring 2012. The survey assessed littering behavior, 
contextual factors related to littering, peer-to-peer interactions about to littering, and willingness to 
participate in various campaign activities (e.g., art contest). Recruitment for the survey included 
outreach to Bay Area high schools and colleges, and placement of an ad on the social networking 
website www.Facebook.com.  

A total of 353 individuals were eligible for inclusion in the sample based on age (14-24 years) and 
residence (provided zip code that was within the BASMAA region). The sample was 60% female, had a 
mean age of 17 years, and almost all respondents were in high school. Select results are highlighted 
below.  

 86% of respondents reported littering at least one item in the past month 
 The items littered by the most respondents in the past month included chewing gum (littered 

by 52% of respondents in the past month), food waste (41%), and food or beverage-related 
packaging (40%).  

 The items littered by the fewest respondents in the past month were cigarette butts,  
(littered by 7% of respondents in the past month), disposable utensils (14%), and bottle caps 
(21%).  

 Among those who littered an item at least once in the past month, frequent littering varied 
considerably by trash item: littering items at least once per week ranged from 35% for 
beverage containers to 43% for chewing gum to 74% for cigarette butts.  

 Littering at school was more common relative to other settings: 25%, 10%, and 7%  of 
respondents littered at least sometimes at school, at home, and at work, respectively. 

 The vast majority of the sample (91%) indicated that trash/recycling can placement deterred 
them from littering. Additionally, 71% of respondents stated that feelings of guilt discouraged 
them from littering.  

 88% of respondents indicated that they picked up trash that was not their own at least once in 
the past month.  

 Respondents rated their likelihood of littering in the next month on a 7-point likert1 scale 
ranging from (1) Very unlikely – (7) Very Likely. The mean score was 2.79 (SD=1.67), meaning 
that on average, respondents intended not to litter.  

 Respondents also rated their likelihood of participating in a number of activities related to 
the campaign. The activity that most respondents were at least somewhat likely to do was 
expressing disapproval if s/he saw a friend littering: 69% of respondents reported they were 
at least somewhat likely to do so. Additionally, 62% of respondents were at least somewhat 
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likely to pick up litter that was not their own, and 40% were at least somewhat likely to 
participate in a litter cleanup day.  

 Results of regression analyses indicated that females and those who had stronger disapproval 
ratings of their own and their friends’ littering behavior had significantly greater likelihood of 
several prosocial things (e.g., express disapproval of friends’ littering, not littering) 

 

2. Introduction 

The goal of the Bay Area Stormwater Management Agencies Association (BASMA) anti-litter campaign 
was to reduce littering, promote peer-to-peer interaction regarding littering, and raise awareness of 
pollution related to the audience found to be most often littering, namely, 14-24 year olds. As part 
of this campaign, a branding concept called Be The Street was developed. This brand had a youthful 
look and feel in an effort to reach and connect with teenagers and young adults. Under this brand, 
the state of the “street” is a reflection of the youth who use it. By exploring problems and solution 
related to community and environmental issues, street-by-street, participants are rewarded with the 
pride, and the fun, of having created the kind of “street” they have always wanted to live on. Be The 
Street also leverages social norms by empowering youth as the “voice” of community betterment 
related to litter, encouraging youth-to-youth contact regarding littering. Prior to implementation of 
any campaign activities, a survey was created and administered to youth to assess baseline levels of 
littering and potentially important items of interest related to littering.  

Purpose 
The goal of the baseline survey was to describe littering behavior and perceived social norms among 
youth living in the Bay Area. This survey was designed to serve as a baseline against which data from 
a follow-up survey will be compared following outreach campaign implementation.  
 

3. Methods 
Materials 
A survey was constructed to assess littering behavior, situational predictors of littering, peer-to-peer 
interactions related to littering, and willingness to participate in various campaign activities (e.g., 
art contest). The survey also collected information on demographics and technology use to be used in 
targeting campaign outreach efforts. The survey was available online via secure online survey 
administration tool Qualtrics. It was in English only and is available in Appendix A. 
 
Procedures 
Potential participants could access the survey 24 hours per day, 7 days per week from January 
through March 2012. It took approximately five minutes to complete.  
 
Recruitment 
Participants were recruited by reaching out to schools within the BASMAA region via phone and 
email. Specifically, administrators and faculty at high schools and colleges in the counties of 
Alameda, San Mateo, Vallejo, Santa Clara, and Fairfield-Suisun were contacted and asked to 
encourage their students to participate in the survey. Towards the end of the recruitment period, 
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environmental science teachers were targeted as they tended to be more willing to help with the 
project than others; many of these teachers also agreed to distribute surveys to all of their classes  
to reduce sample bias. These locations were selected because they fall within the areas that 
participate in BASMAA.  
 
Initial calls were made to the schools; these were followed-up with an email that recapped the 
above information, the link to the survey, and a flyer (attached in Appendix B). School faculty and 
staff were told that BASMAA was working on an anti-littering campaign geared towards youth that 
leveraged youth as leaders of their communities. They were also informed that a video contest was 
included as part of the campaign and that the winning video would be aired on television. They were 
instructed not to inform students that the survey was related to littering in order to minimize bias, 
and were offered a script to assist in describing the survey to students. The script is available in 
Appendix C. If schools agreed to participate, they were followed up with 1-2 weeks later if no survey 
responses from their schools had been added to the database.  
 
No incentives were offered to the schools themselves for distributing survey. However, some schools 
offered extra credit to students that could be applied towards courses for participation, but most 
distributed the survey without an incentive.  

Additionally, an advertisement on social networking website www.Facebook.com was placed, 
targeting youth aged 14-24 living in the counties of Santa Clara, Alameda, San Mateo, Fairfield-
Suisin, and Contra Costa. It ran for one month from late February to late March 2012. Content for the 
ad is attached in Appendix D. 
 
Participants  
 To participate, individuals had to be 14-24 years of age and residents of zip codes covered by 
BASMAA. A total of 416 individuals began the survey; these included preview results (i.e., school 
administrators who “previewed” the survey before distributing to students), which were not 
identifiable in the data other than by applying inclusion and exclusion criteria. The initial sample 
size goal of n=500 was designed to account for attrition and provide sufficient statistical power for 
the detection of changes in littering behavior from baseline to follow-up. Of the 416 respondents 
who began the survey, 34 were excluded because they completed less than 10% of survey questions 
(in most cases, individuals completed less than 2 questions). A total of 25 respondents were ineligible 
for the survey because they were older than 24 years, younger than 14 years of age, or did not 
provide their date of birth. In addition, 4 participants were excluded for residing outside of the bay 
area or failing to provide their zip code. The final sample included 353 participants.  
 
 The sample included more females than males (41% male). The mean age of respondents was 
approximately 17 years old (SD = 1.37). The majority (97%) of respondents identified as high school 
students. Just over 3% identified as community college students, one identified as a 4-year college 
student, and one was not a student. The sample had a mean high school GPA of 3.26, which is 
somewhat above a “B” average. This suggests that the sample consisted largely of high school 
students performing at an above average academic level. See table 1 for details.  
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Table 1. Demographic characteristics of sample (N=353). 

Gender (% male) 41.36 
Mean age in years (SD) 17.03 (1.37) 
Student status 
   High school 
   Community college 
   4-year college 
   Trade school 
   Graduate school 
   Not a student 

% 
96.6 
2.8 
0.3 
0.0 
0.0 
0.3 

Mean high school GPA (SD) 3.26 (0.70) 
 

4. Analysis approach 

The goal of the baseline survey was to describe baseline levels of littering behavior and perceived social 
norms among youth living in the Bay Area. Analyses were limited to eligible individuals (n=353), and 
addressed the following specific questions: 

 What types of litter were most commonly and least commonly littered? 
 In what contexts were respondents relatively more likely to litter? 
 What did technology saturation look like in the sample? 
 To what extent were respondents willing to participate in campaign activities? 
 What did participants perceive as barriers to littering? 
 To what extend did respondents disapprove of their own and their friends’ littering behavior? 
 How was willingness to participate in campaign activities related to environmental concern and 

perceived social and personal norms? 
 What was the relationship between future likelihood of littering and environmental concern and 

perceived social and personal norms? 

 

5. Results 

Respondents answered a number of questions about their access to various devices and frequency with 
which they accessed internet-based services. The vast majority of the sample (91%) had a cell phone; 
61% with a cell phone had a “smart” phone. Additionally, 88% of the sample had computer access at 
home. Only about one quarter of the sample had access to a tablet device (e.g., iPad). Respondents 
were heavy users of internet-based services. Respondents were defined as either regular users who used 
a given service at least once weekly (once per week, 2-3 times per week, daily) versus infrequent users 
who accessed a given service less than weekly (2-3 times per month, once per month, less than once per 
month, never). Internet use was ubiquitous among the sample: over 95% of the sample used the internet 
at least weekly. As well, 86% of the sample used Facebook at least once per week, and 82% checked 
email weekly. Three-quarters of the sample used YouTube weekly, and fewer respondents used blogs 
(37%) and Twitter (24%). See Table 2 for details. 
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Table 2. Technology access and frequency of internet service use. 

Device type % with access 
Cell phone 
       Basic cell 
       Smart phone 
   Computer 
   Tablet 

91 
29 
61 
88 
26 

 

Internet service type Less than weekly  
(%) 

Weekly or more  
(%) 

Search internet 
Use Facebook  
Check email 
Use YouTube 
Read or write blogs 
Use Twitter 

4.89 
14.00 
17.71 
28.16 
63.40 
76.22 

95.11 
86.00 
82.29 
71.84 
36.60 
23.78 

aReflects general type of user: regular user vs. sporadic user. 

Types of Litter 

Frequency of littering differs across distinct litter items. The survey assessed frequency of past month 
littering for various rubbish categories. Past month was selected as the time scale to a) provide an 
opportunity to “catch” littering behavior that may be infrequent and b) tap into regular behavior. 
Approximately 86% of respondents reported littering at least one item in the past month. The results are 
displayed in figure 1 below. As can be seen in the figure, the most common frequency of littering across 
all categories of rubbish was “never”. However, prevalence of littering at all (i.e., at least once in the 
past month) varied considerably among rubbish categories. The most commonly littered item was 
chewing gum, which 52% of respondents reported littering at least once in the past month. Of these, 
approximately 43% reported littering gum at least weekly. Next, 41% of respondents reported littering 
food waste at least once in the past month. Of these, only 36% littered weekly or more. Finally, 40% of 
respondents said that they littered food or beverage-related packaging at least once in the past month; 
of these, 42% littered packaging weekly or more. The least commonly littered item was cigarette butts: 
only 7% of respondents littered these in the past month. However, of the youth who littered cigarette 
butts at all, 74% did so weekly or more. It is likely that the low prevalence of cigarette butt littering is 
related strongly to prevalence of smoking rather than littering per se (no screening question was 
included to assess smoking status). Following cigarette butts as the second and third least littered items 
were disposable utensils (86% never littered in past month) and bottle caps (79% never littered in past 
month). Taken together, the results indicate that the majority of the sample littered regularly. Although 
the most common past-month frequency of littering for each rubbish type was “never”, the proportion 
of respondents who littered at least once varied widely (from 7% for cigarette butts to 52% for chewing 
gum). This indicates that littering is a heterogeneous behavior that is specific to type of rubbish. 
Littering items from individual rubbish categories may be most appropriately conceptualized as separate 
target behaviors, and different intervention strategies may need to be applied to these different target 
behaviors. Additionally, among those who littered an item at least once in the past month, frequency of 
littering was relatively low across items, but also varied widely: the prevalence of littering items once 
per week or more ranged from 35% for beverage containers to 43% for chewing gum to 74% for cigarette 
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butts. Again, this suggests that littering different types of rubbish may best be thought of as distinct 
behaviors. 

Figure 1. Frequency of past month littering for various rubbish categories. 

 

 

Respondents were also asked how frequently they picked up litter that was not theirs in the past month. 
88% of respondents indicated that they did so at least once. The most common response was 1-2 times at 
39%, and, notably, nearly half of respondents reported picking up litter that was not theirs at least 
weekly. See figure 2 for details. 

Figure 2. Frequency of picking up someone else’s litter in the past month. 
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Littering situations 

Previous studies of littering have found that littering frequency is related to context and setting. To 
explore this in the present sample, respondents were asked a series of questions related to the 
frequency with which they littered in different settings. Figure 3 displays the results for three common 
contexts: home, school, and work. The results show that littering at work was quite infrequent, with 
about 93% of respondents indicating they never litter at work. At school, the most common response was 
‘never’; however, littering at school was more common relative to other settings: 25% of respondents 
littered at least sometimes at school. This suggests that campaign efforts at schools may be a prime 
target for intervention efforts.  

Figure 3. Frequency distributions for littering at home (n=335), school (n=335), and work (n=287). 

 

Barriers to littering 
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Respondents were asked to indicate which of several options served as barriers that prevented them 
from littering. Results are detailed in table 3 below. Briefly, the vast majority of the sample (91%) 
indicated that trash/recycling can placement deterred them from littering. The next most commonly 
endorsed response was that 71% of respondents would feel guilty if they littered. Next, 63% of 
respondents stated that they wanted to keep a certain area clean.  

Table 3. Proportion of respondents who endorsed various perceive barriers to littering 

 Perceived Barrier % 
Trash cans/recycling bins nearby 91 
I’d feel guilty 71 
I want to keep area clean 63 
Others would complain 54 
Area already litter- free 45 
No clean up crew 32 
Anti-litter signs posted 22 

 

 

 

 

Social Interactions and Social Norms 

One of the campaign goals was to promote peer-to-peer interactions regarding litter. Toward this end, 
the survey assessed baseline frequency and impact of conversations about littering. Approximately one 
third of the sample also reported that they spoke with friends about littering in the past month, and of 
these, half stated that the conversations made them think littering was an important issue. Only 3% said 
that the conversations made them think littering was not an important issue, 21% said their opinion were 
not influenced, and 25% said that different friends had different influences on their opinions. These data 
will be used as a baseline against which comparisons are made using follow-up survey data.  

The survey assessed social and personal norms concerning littering. First, respondents were asked how 
frequently they thought their friends littered. Response options were never, rarely, sometimes, 
frequently, all the time. Results were fairly normally distributed, with the most common response being 
“sometimes”, and the extremes being the least endorsed options. Next, respondents gave ratings related 
to social (dis)approval related to littering. Respondents rated their level of approval of friends’ littering. 
The mean score indicated that respondents slightly disapproved of friends littering. When asked to 
appraise their own (self) littering, respondents’ disapproval was greater than that of their friends, on 
average. In other words, respondents disapproved more of their own littering behavior than their 
friends’ littering behavior. Finally, respondents were asked to what extent their friends would 
disapprove of [respondents] littering. Notably, the modal response was that friends would neither 
approve nor disapprove of littering. Whereas respondents tended to disapprove of their own littering and 
their friends littering, their perception, on average, was that friends would not have strong opinions if 
they (the respondent) littered. This may be related to the psychological phenomenon called illusory 
superiority, whereby people overestimate their positive qualities and underestimate their shortcomings. 
In any case, the results suggest the value of leveraging personal norms in the anti-littering campaign. 
Results are detailed in table 4. 

 

9 



Bay Area Stormwater Management Agencies Association 
Baseline Evaluation Report   |    August  2012 

Table 4. Mean self-and social approval ratings related to littering. 
Type of rating Mean  (SD) 
Approval rating of friends’ littering 2.63 (1.18) 
Self-approval rating  2.30 (1.17) 
Estimated friend approval rating of respondent 
littering 

3.31 (1.13) 

Table note. Responses were rated on a 1 (strongly disapprove ) – 7 (strongly approve)  
scale, so a “4” indicates a neutral score, scores lower than 4 indicate disapproval,  
and scores higher than 4 indicate approval. 
 
Key outcomes: Willingness to participate in campaign activities & Likelihood of littering next month 

Among the key outcomes assessed were willingness to participate in campaign activities, and likelihood 
of littering in the next month. Respondents were asked to rate their likelihood of participating in a 
number of activities related to the campaign. Results are displayed below in figure 4. The activity that 
most respondents were at least somewhat likely to do was to express disapproval if s/he saw a friend 
littering:, 69% of respondents reported they were at least somewhat likely to do so. Additionally, 62% of 
respondents were at least somewhat likely to pick up litter that was not their own, and 40% were at 
least somewhat likely to participate in a litter cleanup day.   

Figure 4. Frequency distributions for willingness to participate in campaign activities.  

 

 

Respondents also rated their likelihood of littering in the next month on a 7-point likert scale ranging 
from (1) Very unlikely – (7) Very Likely. The mean score was 2.79 (SD=1.67), meaning that on 
average, respondents rated themselves as unlikely to litter. In fact, two thirds of respondents were 
at least somewhat unlikely to litter. 

Inferential tests 
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Whereas the above analyses were all descriptive, we also examined inferential relationships between 
variables using linear multiple regression analyses. In particular, we examined predictors of eight 
prosocial outcomes(numbers 1-6 are campaign activities): 

1. Intentions of volunteering for a litter cleanup day 
2. Intentions of signing up for email newsletter 
3. Intentions of entering video contest 
4. Intentions of entering art contest 
5. Intentions of picking up someone else’s litter 
6. Intentions of saying something to express disapproval or try to stop a friend from littering 
7. Intentions of littering in the next month 
8. Frequency of picking up someone else’s litter in the past month 

Potential predictors included: age (coded as continuous), gender (1=male, 2=female), high school 
GPA (coded as continuous on a 4.0 scale), guilt as a perceived barrier to littering (0=no, 1=yes), level 
of environmental concern3 (rated on a 1-7 likert scale where 1=low and 7=high), self-approval rating 
of past littering behavior (self-disapproval; rated on a 1-7 likert scale where 1=strongly disapprove 
and 7=strongly approve), approval rating of friends littering (disapproval of friends; rated on a 1-7 
likert scale where 1=strongly disapprove and 7=strongly approve), and estimated friends’ approval of 
self (respondent) littering (perceived friend disapproval; rated on a 1-7 likert scale where 1=strongly 
disapprove and 7=strongly approve).  

The dataset was limited to the 302 individuals who had complete data on all outcome and potential 
predictor variables. A step-wise model building procedure was used to construct final regression 
models: preliminary linear multiple regression models were run to identify important predictors for 
retention in final models, and then final models were run. For the preliminary models, potential 
predictors were broken down into conceptual blocks: demographics (including age, gender, and high 
school GPA) and norms (self-disapproval, disapproval of friends, and perceived friend disapproval). 
Additionally, environmental concern and guilt as a barrier to littering were tested separately as 
potential covariates. Each outcome was regressed on each of the conceptual blocks as well as the 
two covariates separately. In total, four separate preliminary models were run for each outcome. A 
decision criterion was applied for retaining predictors in the final models: a predictor that was 
significantly related to any outcome in a preliminary model was retained in the final model for all 
outcomes. This method was chosen so that all final models were based on the same set of predictors. 
Following this rule, age and injunctive norm2 were dropped; the rest of the predictors were 
significantly related to at least one outcome in the preliminary models and therefore retained in 
final models. Appendix E displays the correlations among all outcome and predictor variables 
excluding demographics.  

The final linear multiple regression models were then run with each of the eight prosocial outcomes 
regressed on the same set of predictors. Table 5 displays the standardized regression coefficients for 
these final models. All final models were significant, meaning that the set of chosen predictors was 
significantly associated with every outcome. Regression results showed that females had stronger 
anti-litter intentions than did males: they were significantly less likely to litter in the next month 
than were males, more likely to enter the art contest, and more likely to express disapproval of 
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friends’ littering. GPA was related to only one outcome; a higher GPA significantly predicted lower 
likelihood of littering in the next month. For every point increase in GPA, likelihood of littering in 
the next month declined by .15 standard deviation units. Not surprisingly, level of environmental 
concern was related to nearly all outcomes in the predicted direction with small – moderate effect 
sizes: greater level of concern was significantly associated with higher likelihood of picking up 
someone else’s litter in the past month, and higher likelihood of participating in all of the campaign 
activities. Paradoxically, it was not related to likelihood of littering in the next month.  

Next, whether participants cited guilt as a barrier to littering was related to likelihood of 
participating in two campaign activities: if participants reported guilt as a barrier, they were more 
likely to sign up for the e-newsletter and pick up someone else’s litter. Disapproval of friends’ 
littering behavior was significantly related to likelihood of littering in the next month, willingness to 
participate in the campaign’s art contest, and willingness to express disapproval of a friend who 
litters. Specifically, greater disapproval of friends’ littering was associated with lower intentions of 
littering in the next month. As well, the greater the disapproval, the more willing a respondent was 
to express disapproval towards a friend who was littering. One odd finding was that lower levels of 
disapproval of friends’ littering was associated with greater willingness to participate in the 
campaign video contest. This could be a spurious relationship, or perhaps those who strongly 
disapprove of friends littering are simply unlikely to participate in the video contest because they 
prefer to focus their energies on alternate anti-litter strategies. Finally, higher levels of self-
disapproval were associated with greater willingness to express disapproval of friends’ littering 
behavior, and lower likelihood of littering in the next month. 

Summarizing, probably the most important outcome was likelihood of littering in the next month; 
this was lower among females, those with relatively higher high school GPAs, and those who had 
stronger disapproval ratings of their own and their friends’ littering behavior. As gender and GPA are 
not amenable to intervention, these results suggests that interventions that can beget a sense of 
disapproval of self and others’ littering behavior may show promise for minimizing littering, at least 
in the short term. 
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Table 5. Standardized regression beta weights for final models (n=302). 

Outcome 

Predictor 

Pick up 
past 
month 

Likelihood 
litter next 
month 

Clean up 
day 

E‐news‐
letter 

Video 
contest 

Art 
contest 

Pick up 
else’s 
litter 

Express 
Disapproval

Gendera 
‐0.12 
(p<.06) 

‐0.11 
(p<.05) 

0.06 
(p<.31) 

0.10 
(p<.88) 

0.004 
(p<.95) 

0.20 
(p<.002) 

0.07 
(p<.24) 

0.20 
(p<.0001) 

GPA 
‐0.04 
(p<.57) 

‐0.15 
p<.01 

0.05 
(p<.36) 

0.001 
p=.99 

‐0.06 
p<.32 

‐0.01 
(p<.93) 

0.02 
(p<.67)  0.05 (p<.32)

Environmental 
concern 

0.20 
(p<.01) 

0.02 
(p<.83) 

0.15 
(p<.02) 

0.29 
(p<.0001) 

0.30 
(p<.0001) 

0.12 
(p<.05) 

0.24 
(p<.0001)

0.20 
(p<.0001) 

Guilt 
0.07 

(p<.31) 
‐0.09 
(p<.10) 

0.050 
(p<.39) 

0.14 
(p<.03) 

0.09 
(p<.17) 

0.01 
(p<.88) 

0.17 
(p<.004)  0.05 (p<.36)

Disapproval of 
friends 

‐0.11 
(p<.17) 

0.24 
(p<.001) 

‐0.06 
(0<.42) 

0.02 
(p<.86) 

0.17 
(p<.04) 

0.02 
(p<.77) 

‐0.13 
(p<.07) 

‐0.28 
(p<.0001) 

Self‐
disapproval  

0.06 
(p<.42) 

0.15 
(p<.03) 

‐0.14 
(p<.07) 

0.09 
(p<.23) 

‐0.03 
(p<.68) 

‐0.03 
(p<.75) 

‐0.07 
(p<.32) 

‐0.13 
(p<.05) 

Model F 
3.29 

p<.003 
16.48 

p<.0001 
6.25 

P<.0001 
5.23 

p<.0001 
4.76 

p<.0001 
3.19 

p<.005 
13.36 

p<.0001 
27.73 

p<.0001 
Model R2  .0663  .2624  .1189  .1014  .0932  .0645  .2239  .3744 

Table note: Standardized betas are reported. Green highlighting indicates result is significant at the .05 level. 
a1=male; 2=female. 
 
6. Conclusions 

The goal of this project was to assess and describe littering behavior and perceived social norms 
related to littering among youth living in the Bay Area, thereby establishing a baseline from which 
the efficacy of the ensuing campaigns could be judged. The data collected stand alone to 
characterize Bay Area youth, and also will serve as a baseline against which data from a future 
follow-up survey will be compared following outreach campaign implementation.  

In terms of past month littering prevalence, 86% of respondents reported littering at least one item 
in the past month. The most commonly littered items were chewing gum, food waste, and food or 
beverage-related packaging. The least commonly littered items included cigarette butts, disposable 
utensils, and bottle caps. Although the most common past-month frequency of littering for each 
rubbish type was “never”, the proportion of respondents who littered at least once varied widely 
(from 7% for cigarette butts to 52% for chewing gum). Similarly, among those who littered an item at 
least once in the past month, frequency of littering was relatively low across items, but also varied 
widely: the prevalence of littering items once per week or more ranged from 35% for beverage 
containers to 43% for chewing gum to 74% for cigarette butts. This shows that littering is a 
heterogeneous behavior that is specific to type of rubbish. Littering items from individual rubbish 
categories may be most appropriately conceptualized as separate target behaviors.  
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Previous work has found that littering frequency is related to context and setting. Littering at school 
was more common relative to other settings: 25% of respondents littered at least sometimes at 
school. This suggests that campaign efforts at schools may be a prime target for intervention efforts. 

Perceived barriers to littering were also assessed by the survey. The vast majority of the sample 
(91%) indicated that trash/recycling can placement deterred them from littering. The next most 
commonly endorsed response was that 71% of respondents would feel guilty if they littered.  

In terms of prosocial behavior, 88% of respondents indicated that they pick up trash that was not 
their own at least once in the past month. Respondents also rated their likelihood of littering in the 
next month on a 7-point likert scale ranging from (1) Very unlikely – (7) Very Likely. The mean score 
was 2.79 (SD=1.67), meaning that on average, respondents rated themselves as unlikely to litter. In 
fact, two thirds of respondents were at least somewhat unlikely to litter.  

Respondents also rated their likelihood of participating in a number of activities related to the 
campaign. The activity that most respondents were at least somewhat likely to do was expressing 
disapproval if s/he saw a friend littering; 69% of respondents reported they were at least somewhat 
likely to do so. Additionally, 62% of respondents were at least somewhat likely to pick up litter that 
was not their own, and 40% were at least somewhat likely to participate in a litter cleanup day. 
These behaviors may be “low hanging fruit” for intervention programs. 

Finally, a series of regression models were run to predict eight prosocial outcomes (past month 
frequency of picking up others’ litter, intentions of littering in the next month, and likelihood of 
participating in each of six campaign activities) based on demographics, guilt as a barrier to littering, 
level of environmental concern, and personal and social norms. Summarizing, females, those with 
relatively higher high school GPAs, and those who had stronger disapproval ratings of their own and 
their friends’ littering behavior were significantly associated with several prosocial outcomes in the 
desired direction, with small to moderate effect sizes. As gender and GPA are not amenable to 
intervention, the findings suggests that interventions that can beget a sense of disapproval of self 
and others’ littering behavior may show promise for minimizing littering, at least in the short term. 
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Footnotes 

1. Likert scale: A Likert Scale is a type of psychometric scale frequently used in surveys and 
questionnaires. Scales are bipolar, measuring either positive or negative response to a statement. 
A Likert item is simply a statement which the respondent is asked to evaluate according to any 
kind of subjective or objective criteria; generally the level of agreement or disagreement is 
measured. It is considered symmetric or "balanced" because there are equal amounts of positive 
and negative positions. 

2. Injunctive norm: people's perceptions of what is commonly approved or disapproved of within a 
particular culture 

3. Environmental concern was assessed using a single item that asked participants to rate their level 
of agreement with the following statement: “Environmental issues are important to me”. 
Responses were provided on a 1-7 likert scale ranging from Strongly Disagree (1) to Strongly Agree 
(7).  
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Appendix A: Survey 

 
Q1 Hello! Thank you for your interest in our campaign. Please respond to the following questions as honestly as 
possible. Your answers will remain confidential. There are no right or wrong answers; we are interested in hearing 
about your true opinions! 
 
What is your birthday? MM/DD/YYYY 
   
What is your gender? 
 Male (1) 
 Female (2) 
 
What is your home zip code? 
 
Please indicate your current status. 
 I am a high school student. (1) 
 I am a student at a 4‐year university (2) 
 I am a community college student (3) 
 I am a trade school student (4) 
 I am a graduate student (5) 
 I am not a student (6) 
 
Answer If Please indicate your current status. I am not a student Is Not Selected 
Please indicate which school you attend. 
 
Answer If Please indicate your current status. I am a high school student. Is Selected 
What is your high school GPA (e.g., 3.1)? 
 
Answer If Please indicate your current status. I am a student at a 4‐year university Is Selected Or Please indicate your 
current status. I am a community college student Is Selected Or Please indicate your current status. I am a trade 
school student Is Selected Or Please indicate your current status. I am a graduate student Is Selected 
What is your current GPA (e.g., 3.1)? 
 
What are the initials of your first and last name? For example, John Smith = JS.(If you have multiple first or last 
names, use the initials of your first first name and first last name. For example: Maria Eugenia Garcia Alvarez = MG.) 
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Which of the following do you have access to (select all that apply)? 
 Basic cell phone without internet access (1) 
 Smart phone (e.g., iPhone, Blackberry, Droid) with internet access (2) 
 Desktop or laptop computer with internet connection at home (3) 
 Tablet device with internet (e.g., iPad) (4) 
 
How often do you do the following? 

  Never (1) 
Less than 
Once a 

Month (2) 

Once a 
Month (3) 

2‐3 Times a 
Month (4) 

Once a 
Week (5) 

2‐3 Times a 
Week (6) 

Daily (7) 

Search for 
things 

online/ on 
the 

internet (1) 

                    

Check 
email (2) 

                    

Use 
Facebook 

(3) 
                    

Use Twitter 
(4) 

                    

Check out 
or post 

videos on 
Youtube (5) 

                    

Read or 
write Blogs 

(6) 
                    

Use other 
internet‐
based 
service 
(please 

specify) (7) 
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Environmental issues are important to me. 
 Strongly Disagree (1) 
 Disagree (2) 
 Somewhat Disagree (3) 
 Neither Agree nor Disagree (4) 
 Somewhat Agree (5) 
 Agree (6) 
 Strongly Agree (7) 
 

18 



Bay Area Stormwater Management Agencies Association 
Baseline Evaluation Report   |    August  2012 

 
This survey asks questions about littering, which is defined as: Any waste item that is discarded, placed, thrown, or 
dropped in a public or private area, and is not immediately removed. This includes waste items large and small, 
discarded intentionally or accidentally. In short, litter is waste in the wrong place! 
 
In the past month, how often have you littered each of the following items? 

  Never (1) 
Maybe 1‐2 
times (2) 

About one 
time per 
week (3) 

A few times 
per week (4) 

About one 
time per day 

(5) 

Multiple 
times per day 

(6) 

Food (1)                   

Chewing gum 
(2) 

                 

Beverage 
bottles, cans, 
cups, and/or 
cartons (3) 

                 

Straw or 
straw 

wrapper (4) 
                 

Bottle caps 
(5) 

                 

Disposable 
utensils (e.g., 

forks, 
spoons) (6) 

                 

Wrappers, 
bags, or other 

food or 
beverage 

packaging (7) 

                 

Packaging 
from non‐
food or 
beverage 
items (8) 

                 

Plastic or 
paper bag (9) 

                 

Cigarette 
butts (10) 

                 

Other (please 
specify) (11) 
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In the past month, how often have you picked up a piece of litter that was not yours and disposed of it? 
 Never (1) 
 Maybe 1‐2 times (2) 
 About one time per week (3) 
 A few times per week (4) 
 About one time per day (5) 
 Multiple times per day (6) 
 
People may or may not litter in different situations. Please indicate how frequently you litter in each of the following 
situations: 

  Never (1)  Rarely (2) 
Sometimes 

(3) 
Almost 

Always (4) 
Always (5) 

Not 
applicable (6) 

Prior to / 
after eating 
or drinking 

something (1) 

                 

When I have 
to put out my 
cigarette (2) 

                 

When I'm in a 
vehicle (3) 

                 

At home (4)                   

At school (5)                   

At work (6)                   

Other (please 
specify) (7) 
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What prevents you from littering (select all that apply)? 
 Trash cans / recycling bins are nearby (1) 
 There are anti‐litter signs posted (2) 
 When an area is already litter‐free (3) 
 When I feel that I want to keep a certain area clean (4) 
 Friends, family, or others would complain about my behavior if I littered (5) 
 I know there is no clean‐up crew for a given area (6) 
 I would feel guilty if I littered (7) 
 Other (please specify) (8) ____________________ 
 
How often do you think your friends litter? 
 Never (1) 
 Rarely (2) 
 Sometimes (3) 
 Frequently (4) 
 All the time (5) 
 
When I see my friends littering, I _________ of their behavior. 
 Strongly disapprove (1) 
 Disapprove (2) 
 Somewhat Disapprove (3) 
 Neither approve nor disapprove (4) 
 Somewhat approve (5) 
 Approve (6) 
 Strongly approve (7) 
 
If my friends saw me litter, they would __________ of my behavior. 
 Strongly disapprove (1) 
 Disapprove (2) 
 Somewhat Disapprove (3) 
 Neither approve nor disapprove (4) 
 Somewhat approve (5) 
 Approve (6) 
 Strongly approve (7) 
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When I think of times that I have littered, I ___________ of my behavior. 
 Strongly disapprove (1) 
 Disapprove (2) 
 Somewhat Disapprove (3) 
 Neither approve nor disapprove (4) 
 Somewhat approve (5) 
 Approve (6) 
 Strongly approve (7) 
 
In the past month, have you spoken with friends about littering? 
 No (1) 
 Yes (2) 
 
Answer If In the past month, have you spoken with friends about lit... Yes Is Selected 
How do you think these conversations influenced your opinions about littering/ 
 They made me think that littering is an important issue (1) 
 They made me think littering is not an important issue (2) 
 They didn't influence my opinion about littering (3) 
 It depended who I was talking to; different friends had different effects (4) 
 
In the next month, how likely is it that you will litter? Remember, litter is defined as discarding, placing, throwing, or 
dropping any waste item in a public or private area and not immediately removing it. This includes waste items large 
and small, discarded intentionally or accidentally. 
 Very Unlikely (1) 
 Unlikely (2) 
 Somewhat Unlikely (3) 
 Undecided (4) 
 Somewhat Likely (5) 
 Likely (6) 
 Very Likely (7) 
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How willing are you to participate in the following activities? 

 
Very 

Unlikely (1) 
Unlikely (2) 

Somewhat 
Unlikely (3) 

Undecided 
(4) 

Somewhat 
Likely (5) 

Likely (6) 
Very Likely 

(7) 

Volunteer 
for a litter 
cleanup 
day (1) 

                    

Sign up for 
our 

campaign 
email 

newsletter 
(2) 

                    

Enter the 
video 

contest for 
our 

campaign 
(3) 

                    

Enter an art 
contest 

that is part 
of the 

campaign 
(4) 

                    

Pick up 
someone 
else's litter 

(5) 

                    

If I see a 
friend 

littering, 
say 

something 
to express 
disapproval 
or try to 
stop 

her/him 
from 

littering (6) 
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We may want to follow up with you in the future to see if your opinions of littering have changed. Please provide 
your contact information below. Your privacy will be respected and the information you provide will not be shared 
with anyone outside of the survey team. 

Email (1) 
Cell Phone (xxx‐xxx‐xxxx) (2) 
Home Phone (xxx‐xxx‐xxxx) (3) 

 
If you need proof of survey participation, you must do the following:1. Confirm your email address below2. Print out 
this page & take it to your teacher or supervisor3. Hit the next button to end the survey If you DO NOT need proof of 
participation, hit the next button to end this survey. 

Email confirmation (1) 
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Appendix B: School Recruitment Flyer 

Join other Bay Area schools in making a difference in  
your community! 

 
 

The survey is for the Bay Area Stormwater Management Agencies Association – also known as BASMAA. 
Please respond to the survey questions as honestly as possible. Your answers will remain confidential. 
There are no right or wrong responses. Your feedback will help build a campaign for Northern 
California’s communities so we’re interested in hearing your true and honest opinions!  
 
The survey is available online every day- 24 hours a day at: 

http://bit.ly/BayAreaSurvey 

*Survey’s must be completed by March 16, 2012 Extended deadline: March 27, 2012 

 

Thank you for your participation! 

 
    www.BetheStreet.org  

    Be the Street You Want to See. 

 

   http://basmaa.org/ 
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Appendix C: Script 
 

The script provided to teachers to assist with survey distribution read: 
Join other Bay Area schools in making a difference in your community. This survey is for the Bay Area 
Stormwater Management Agencies Association – also known as BASMAA. Please respond to the survey 
questions as honestly as possible. Your answers will remain confidential. There are no right or wrong responses. 
Your feedback will help build a campaign for Northern California’s communities so we’re interested in hearing 
your true and honest opinions. 
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Appendix D: Facebook Ad 
 

BASMAA SURVEY FACEBOOK AD (155 #2‐2): 

 
Image (attached to email): 

 
 
 
Title/Name: 
Bay Area Stormwater Management Agencies Association 
 
Tagline:  
Click here to join Bay Area communities in giving your FEEDBACK! It only takes 5 minutes to make your 
voice heard!   
 
Link to survey: 
http://bit.ly/BayAreaSurvey 
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Appendix E: Pearson correlations among key variables in regression models (n=302 with complete data on 
all variables). 

 1  2  3  4  5  6  7  8 9  10  11  12  13  
1. Pick up 
other’s 
litter 

--              

2. Envi. 
Concerna 

0.206 
p<.0003 

--             

3. Guiltb .0.159 
p<.09 

0.342 
p<.08 

‐‐            

4. 
Disapproval 
of friends 

-0.140 
p<.02 

-0.357 
p<.0001 

‐0.498 
p<.07 

--          

5. 
Perceived  
friend 
disapproval 

0.022 
p<.71 

-0.129 
p<.03 

‐0.136 
p<.09 

0.403 
P<.0001 

--         

6. Self-
approval 

-0.064 
p<.27 

-0.345 
p<.0001 

‐0.495 
p<.07 

0.640 
P<.0001 

0.263 
P<.0001 

--        

7. Intent to 
litter 

-0.017 
p<.77 

-0.202 
p<.0004 

‐0.395 
p<.08 

0.436 
P<.0001 

0.257 
P<.0001 

0.413 
P<.0001 

--       

8. Cleanup 0.203 
p<.0004 

0.257 
p<.0001 

0.282 
p<.08 

-0.257 
p<.0001 

-0.169 
P<.004 

-0.282 
P<.0001 

-0.144 
P<.02 

--      

9. eNews-
letter 

0.207 
p<.0003 

0.289 
p<.0001 

0.255 
p<.08 

-0.089 
P<.13 

0.037 
p<.52 

-0.065 
P<.262 

-0.069 
P<.24 

0.424 
P<.0001 

--     

10. Video 
contest 

0.203 
p<.0002 

0.261 
p<.0001 

0.122 
p<.09 

0.015 
p<.79 

0.96 
p<.10 

-0.052 
p<.37 

0.096 
P<.10 

0.260 
P<.0001 

0.556 
P<.0001 

--    

11. Art 
contest 

0.129 
p<.03 

0.167 
p<.004 

0.134 
p<.09 

-0.094 
p<.11 

-0.040 
p<.49 

-.122 
p<.04 

-0.064 
P<.27 

0.271 
P<.0001 

0.412 
P<.0001 

0.598 
P<.0001 

--   

12. Pick up 
else’s 

0.436 
p<.0001 

0.366 
p<.0001 

0.454 
p<.07 

-0.365 
p<.0001 

-0.160 
p<.006 

-0.350 
p<.0001 

-0.273 
P<.0001 

0.424 
P<.0001 

0.356 
P<.0001 

0.296 
P<.0001 

0.223 
P<.0001 

--  

13. Express 
disapproval 

0.215 
p<.0002 

0.400 
p<.0001 

0.386 
p<.08 

-0.512 
p<.0001 

-0.278 
p<.0001 

-0.470 
p<.0001 

-0.321 
P<.0001 

0.424 
P<.0001 

0.258 
P<.0001 

0.183 
P<.002 

0.230 
P<.0001 

0.576 
P<.0001 

-- 

aVariable was square‐transformed to better approximate normality. 
bPolychoric correlation coefficient reported for all correlations with this variable. 
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Appendix 8‐1. Creek Status monitoring sites and associated parameters sampled in FY 11‐12 in compliance with MRP provision C.8.(c). 

Receiving  
Water Body 

Location 
Biological 

Assessment1
Nutrients2

General 
Water 
Quality3

Chlorine  Temperature 
Water 
Column 
Toxicity4

Bedded 
Sediment 
Toxicity5 & 
Chemistry6

Pathogen 
Indicators7

Stream 
Survey 
(CRAM) 

Calabazas Creek  Midway between Bollinger and Blaney  x  x              x 

Canoas Creek  250 m downstream Nightingale Dr  x  x              x 

Canoas Creek  300 m downstream Tillamook Dr  x  x              x 

Coyote Creek 
300 m downstream Hwy 85/101 
interchange 

x  x           x  x x 

Coyote Creek 
300 m upstream Yerba Buena Rd at 
Hellyer Park 

x  x            x  x 

Coyote Creek  Downstream Tully Rd at Wool Creek  x  x              x 

Coyote Creek 
Upstream Upper Penitencia Creek 
Confluence 

                 x

Coyote Creek 
Upstream Lower Silver Creek 
Confluence at Watson Park 

                 x

Coyote Creek 
Downstream Williams Park at Coyote 
Classroom 

                 x

Guadalupe Creek 
Upstream Meridian adjacent to 
percolation pond 

x  x              x 

Guadalupe River  25 m downstream E. Brokaw at airport  x  x              x 

Guadalupe River  300 m upstream Branham Ln  x  x              x 

Los Gatos Creek 
500 m downstream Saratoga‐Los Gatos 
Rd 

x  x           x  x x 

Los Gatos Creek  Downstream of Vasona Park Rd                   x

Lower Penitencia 
Creek 

300 m upstream Marylinn Dr  x  x              x 

Matadero Creek  100 m upstream Laguna Ave at Bol Park  x  x            x  x 

Coyote Creek 
(Middle Fork) 

Northeast of San Felipe Ranch Property  x  x              x 

San Thomas 
Aquino 

300 m downstream Central Expy  x  x              x 

                                                            
1 Includes Physical Habitat Assessment and general water quality parameters. 
2 Includes total phosphorus, dissolved orthophosphate, total nitrogen, nitrate, ammonia, silica, chloride, dissolved organic carbon, and suspended sediment concentration. 
3 Includes dissolved oxygen, temperature, conductivity and pH. 
4 Selenastrum growth endpoint, Ceriodaphnia and Pimephlaes lethal and sublethal endpoints, Hyalella azteca lethal endpoints. 
5 Hyalella azteca lethal endpoint. 
6 Cadmium, Chromium, Copper, Lead, Nickel, Zinc, Mercury, Total Organic Carbon, Percent Solids, Sediment Grain Analysis, OC Pesticides, Pyrethroid Pesticides, and PAHs. 
7 Includes fecal coliform and E. coli. 



Appendix 8‐1. Creek Status monitoring sites and associated parameters sampled in FY 11‐12 in compliance with MRP provision C.8.(c). 

Receiving  
Water Body 

Location 
Biological 

Assessment1
Nutrients2

General 
Water 
Quality3

Chlorine  Temperature 
Water 
Column 
Toxicity4

Bedded 
Sediment 
Toxicity5 & 
Chemistry6

Pathogen 
Indicators7

Stream 
Survey 
(CRAM) 

San Thomas 
Aquino 

300 m upstream Hwy 85  x  x              x 

Saratoga Creek 
300 m downstream Booker Cr 
confluence 

x  x              x 

Saratoga Creek  200 m downstream Lawrence Exp  x  x              x 

Saratoga Creek  Upstream Cox Ave                   x

Saratoga Creek 
Downstream Crestbrook Av below 
grade control structures 

                 x

Saratoga Creek 
About 0.2 mile downstream Saratoga‐
Sunnyvale Rd 

                 x

Saratoga Creek 
Downstream Hwy 9 Bridge at Hakone 
Gardens 

                 x

Stevens Creek  300 m downstream Moffett Blvd  x  x              x 

Stevens Creek  South end of Blackberry Farm                   x

Upper Penitencia 
Creek 

300 m reach below N Capitol Ave  x  x         x  x  x x 

Upper Penitencia 
Creek  Upstream Nobel Ave                   x

Upper Penitencia 
Creek 

Downstream White Rd at Penitencia 
Creek Park 

                 x

Upper Penitencia 
Creek 

Downstream Quail Hollow footbridge in 
Alum Rock Park 

                 x

Upper Penitencia 
Creek  Live Oak Picnic Area in Alum Rock Park                   x

Upper Silver 
Creek 

Silver Creek Country Club Golf Course  x  x              x 
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1.0  INTRODUCTION 

This project was conducted in compliance with provision C.8.d(i) of the San Francisco Bay Region 
Municipal Regional Stormwater NPDES Permit (Order R2‐2009‐0074). This MRP provision 
requires Permittees to conduct monitoring projects to identify and isolate the sources and/or 
stressors associated with potential water quality impacts. Permittees are complying with this 
requirement via Program‐led monitoring in coordination with the Bay Area Stormwater 
Management Agencies Association’s (BASMAA) Regional Monitoring Coalition (RMC).1 This 
interim report serves as a demonstration of progress made toward complying with Provision 
C.8.d (i). The project was included and is consistent with monitoring tasks described in the Santa 
Clara Valley Urban Runoff Pollution Prevention Program (Program) Fiscal Year 10‐11 and 11‐12 
Work Plans. 

The Coyote Creek Stressor/Source Identification Project was triggered by creek status/condition 
data previously collected by the Program and Permittees that suggested that urban sections of 
Coyote Creek have reduced biological integrity and poor water quality conditions, specifically 
related to low dissolved oxygen. This monitoring project was intended to answer the following 
questions related to water quality, with a focus on dissolved oxygen concentrations in Coyote 
Creek mainstem during late summer season: 

1. What is the temporal and diurnal variability of dissolved oxygen concentrations? 
2. Are there water quality impacts following the first rainfall event of the season? 
3. Do monitoring results inform us in identifying and prioritizing potential stressors or 

sources? 
 
The monitoring project was implemented by the Program, City of San José and Santa Clara 
Valley Water District (SCVWD) beginning late summer through fall of 2010.   

1.1  Background 

Previous water quality studies and biological assessments conducted in the Coyote Creek 
mainstem suggest that both fish and benthic macroinvertebrate communities are in relatively 
poor condition in selected urban reaches of Coyote Creek.  The SCVWD conducted water quality 
and fisheries monitoring during the summer season from 2007 to 2009 in Coyote Creek 
watershed to obtain pre‐project baseline data for the Mid‐Coyote Flood Protection Project 
(SCVWD 2008, 2009).  Fish abundance was highly variable between the 22 sites sampled in 2007 
and 2008 (Figure 1‐1).  Low abundance of native fish and high abundance of non‐native fish 
were characteristic of SCVWD sample sites 9 – 13, which correspond to a section of Coyote 
Creek between Mabury Road and Interstate 280.  Native fish become much more abundant at 
sites located in the Coyote Creek mainstem downstream of Lower Silver Creek and Upper 
Penitencia Creeks. 

   

                                                            
1 All water quality monitoring activities required by Provision C.8 are coordinated regionally through the BASMAA Regional 
Monitoring Coalition (RMC). In a November 2, 2010 letter to Permittees, the Water Board’s Assistant Executive Officer (Thomas 
Mumley) acknowledged that all Permittees have opted to conduct monitoring required by the MRP through the RMC. 
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Figure 1. Fish abundance recorded at 22 sites in Coyote Creek during the summer of 2007 and 2008 (SCVWD). 

 
The Program conducted benthic macroinvertebrate bioassessments in Coyote Creek during 2007 
and 2008.  Benthic Index for Biological Integrity (B‐IBI) scores for 13 bioassessment sites 
assessed during 2008 is shown in Figure 2.  B‐IBI scores for the six lowest elevation sites on 
Coyote Creek (between Montague Expressway and Kelley Park) were all ranked in “poor” 
category.  The IBI scores typically increased with increasing elevation, with the exception of sites 
COY240 and COY250, which had lower scores than the three sites directly downstream (Figure 
2).  These sites were located at William Street Park and Kelley Park.  

The City of San Jose, as part of the Stream Augmentation Project, collected monthly water 
samples at several stream locations between May and October during 2000 and 2001 (San Jose 
2000, 2001).  Monitoring results showed that dissolved oxygen concentrations at selected 
locations during summer months were relatively low. Mean DO concentrations for both years 
showed DO concentrations were below 5 mg/L at three sites; Municipal Golf Course and Upper 
and Lower Watson Park Sites.  

The Program collected continuous general water quality data in Coyote Creek during 1999 as 
part of the Stormwater Environmental Indicator Demonstration Project (SEIDP) (SCVURPPP 
1999).  Water temperature, dissolved oxygen, pH, and conductivity were continuously measured 
between June and September 1999 at five locations in Coyote Creek mainstem.  Mean daily 
dissolved oxygen concentrations recorded at four of the five monitoring stations2 during the 
sampling period are shown in Figure 3.  Station 1, located approximately one mile upstream of 
Kelley Park, was the only station among the SEIDP monitoring sites that had a mean daily DO 
concentration below 5 mg/L. 

                                                            
2 DO probe malfunctioned at Station 4 and as a result, data was not shown in Figure 1 for this station. 
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Figure 2. Benthic Index of Biotic Integrity (B-IBI) scores for sites in Coyote Creek and Lower Penitencia Creek 
watersheds (SCVURPPP 2008). 

 

 

Figure 3. Daily mean dissolved oxygen concentrations measured at five stations in Coyote Creek mainstem 
from June to September 1999 (SCVURPPP 1999). 
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2.0  METHODS 

The Program, City of San Jose and SCVWD coordinated continuous water quality monitoring 
field activities and equipment calibration, while water quality data were retrieved, compiled and 
summarized by Program staff.  

2.1  Sample Sites and Study Area 

Each program/agency deployed and retrieved continuous monitoring equipment at three 
stream locations for a total of nine monitoring sites.  Specific locations for equipment 
deployment were identified during field reconnaissance conducted on July 2, 2010.  The name 
and location of the selected monitoring sites, land use characteristics and the agency 
responsible for conducting the monitoring are provided in Table , ordered from downstream to 
upstream (south to north).  Monitoring locations are also shown in Figure .   
 
Table 1. Monitoring site locations and agencies leading monitoring. 

Site Name  Location  Land Use 
Responsible 
Agency 

Montague  Montague Expressway   Urban  SCVURPPP 

O’Toole  O’Toole Ave   Urban  SCVURPPP 

Flea Market 
San Jose Flea Market upstream Upper 
Penitencia Creek confluence  

Urban  SCVURPPP 

Watson 
Watson Park upstream Lower Silver 
Creek confluence 

Urban  San Jose 

Williams 
Coyote Classroom site downstream 
Williams Street Park 

Urban  San Jose 

Kelley  Kelley Park  Urban  San Jose 

Hellyer  Hellyer County Park near Velodrome  Rural  SCVWD 

Silver Creek  Silver Creek Valley Rd   Rural  SCVWD 

Metcalf 
South of Metcalf Rd near PG&E 
substation 

Rural  SCVWD 

 

The three upstream sites, Metcalf, Silver Creek and Hellyer have adjacent land uses that are 
predominately rural while the remaining sites receiving drainage from predominantly urban land 
uses.  There are three tributaries to the Coyote Creek mainstem within the study area, these 
include: 1) Upper Silver Creek (5.5 square mile drainage area) confluence is about 1 miles 
downstream of the Hellyer site; 2) Lower Silver Creek (43.4 square mile area) confluence is 
located just downstream of the Watson site; and 3) Upper Penitencia Creek (23.4 square mile 
area) confluence is just downstream the Flea Market site.  The Metcalf percolation ponds are 
located just downstream the Metcalf site.  Additionally, two reservoirs, Anderson and Coyote 
Reservoirs, are located on Coyote mainstem upstream of the study area.   
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Figure 4. Monitoring site locations in Coyote Creek. 

 

2.2  Sample Timing and Frequency 

Continuous monitoring equipment was deployed during three events, each for an approximately 
2‐week period.  The first two sampling events occurred during the dry season and the third 
event occurred during the first rainfall event of the season (Table 2).  For this study, the 
definition used for the targeted rainfall event was a storm predicted to result in at least 0.25 
inches of rain in a 24‐hour period.  As a result, monitoring equipment was not deployed during a 
smaller rain event (< 0.1 inches) that occurred about 3 days prior to the targeted rainfall event.  
Two storm events, including the targeted event, occurred during the wet season monitoring 
event (Figure 5).  Rainfall data was retrieved from the ALERT (Automated Local Evaluation in 
Real Time) system rain gauge located at Downtown San Jose (Station #131) that is operated by 
the SCVWD. 
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Table 2. Monitoring and rain event timing and duration. 

Event  Start Date  End Date  Duration 

1 (Dry)  August 11, 2010  August 24, 2010  14 days 

2 (Dry)  September 8, 2010  September 22, 2010  15 days 

3 (Wet)  October 20, 2010  November 5, 2010  17 days 

 

Though the small rain event prior to Event 3 only lasted two hours, it had a major impact on 
Coyote Creek’s discharge, which was collected from the United States Geological Survey (USGS) 
flow gauge on Coyote Creek at Highway 237.  Figure 2‐2 shows the mean daily discharge at 
Highway 237, downstream of all the sample sites, and total daily rainfall for the entire study 
period.  The three sampling events are also included in the figure. 

 

 
Figure 5. Mean daily discharge in Coyote Creek at Highway 237, total rainfall at Downtown San Jose, and start 
and end dates for three sampling events. 

 

2.3  Monitoring Equipment and Methods 

Multi‐probe water quality data sondes (YSI 6600 V2) were utilized during this study at all sites. 
Sondes were programmed to collect temperature, dissolved oxygen (DO), specific conductivity, 
pH and turbidity at 15‐minute intervals.  Turbidity was not measured at some of the sites during 
each of the monitoring events due to changes in the availability of monitoring equipment over 
the course of the study.  The distribution of turbidity sensors among the nine sites is shown in 
Table 3. 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

10

5

10

15

20

25

30

35

40

45

50

7/31 8/7 8/14 8/21 8/28 9/4 9/11 9/18 9/25 10/2 10/9 10/16 10/23 10/30 11/6 11/13

R
ainfall (in)Fl
ow

 (c
fs

)

Sampling Events Mean Daily Discharge Total Daily Rainfal



Coyote Creek Stressor Identification Monitoring Project 

9 
 

Table 3. Monitoring sites where turbidity measurements were collected. 

  Montague  O’Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Event 1  X  X  X  X  X  X    X  X 

Event 2  X  X  X  X  X  X    X  X 

Event 3  X    X  X  X  X      X 

 

At each monitoring site, the deployment location was established to limit access and visibility of 
equipment to reduce potential for vandalism or theft.   Sites were selected to ensure that 
sondes were continually submerged during any anticipated change in flow stage.  Sondes were 
attached to metal cages – constructed with heavy gage 3/8 inch metal tubing – with weights 
attached to the base (Figure 6).  The sonde is attached to the metal cage using hose clamps.  The 
metal cage can be placed in deepest part of the channel and anchored to a fixed location on the 
bank (e.g., tree) using stainless steel cables and key locks.  The cage protects the equipment and 
keeps sensors about 6 inches off the stream bottom to reduce potential for fouling by fine 
sediment. 

 

Figure 6. Water quality data sonde secured to a metal cage used 
during monitoring. 

 

During the third sampling event, metal cages were unavailable at two of the sites and an 
alternative deployment method was applied.  Monitoring equipment was placed inside a section 
of 4‐inch diameter PVC pipe modified with holes to allow water to flow around the probes.  
Screw caps containing eyebolts were secured at each end.  Steel cables and key locks were used 
to attach the PVC pipe (at eyebolt) to a fixed location on the bank, which was either an existing 
tree or metal rebar pounded into streambed.  PVC tubing was secured about one foot above 
streambed elevation.   
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Prior to installation, the sondes were programmed and the transport/calibration cup was then 
replaced with the probe guard.  Water quality grab samples were collected prior to deployment 
and recorded on field sheets.  Channel dimensions and other relevant sampling event 
information were recorded on the standard field sheet during installation.   

2.4  Sampling Protocols  

The Program coordinated with the City of San Jose and the SCVWD on the timing of each 
sampling event through email communication and conference calls.  The pre‐event sampling 
preparation included the calibration of all sensors, programming of monitoring equipment, and 
preparing water quality sampling gear and field data forms.   Post sampling protocol included 
cleaning equipment, downloading data from sondes to a computer, calibrating all sensors, and 
proper transportation and storage of equipment in a secure location.     

2.5  Data Quality Assurance and Quality Control 

All sondes were calibrated at the City of San Jose’s Department of Environmental Science 
Department Laboratory or SCVWD’s laboratory within 12 hours of deployment and retrieval.   
Calibration followed Standard Operating Procedures (SOPs) and results were recorded on the 
Calibration Worksheet, included in Appendix A.  All Calibration Worksheets were compiled in a 
single binder and entered into a database, both maintained by the Program. 

During calibration, both temperature and barometric pressure were measured and recorded. 
Dissolved oxygen and specific conductivity were calibrated using a one‐point calibration, while 
pH and turbidity were calibrated using a two‐point calibration.  The standard solution used for 
specific conductivity was 1.409 microSiemens per centimeter (µS∙cm‐1) for the first event and 
1.413 µS∙cm‐1 for the second and third event.  The pH sensors were calibrated using a ph 7.0 
buffer solution followed by a pH 10.0 buffer solution, while turbidity was calibrated for 0 NTU 
(nephelometric turbidity units) followed by a 126 NTU standard solution. 

Dissolved oxygen, conductivity and turbidity calibration results were checked for drift via 
relative percent error shown in Equation 1. 

100 
  RPE = relative percent error 

y = post‐deployment measurement 
  x = pre‐deployment measurement 

In accordance with YSI 6600 V2 Multiprobe Sondes Standard Operating Procedures, acceptable 
error was considered less than 10%. For pH, calibrations within 0.3 pH units were considered 
acceptable.  During the study, only one dissolved oxygen sensor had calibration errors and none 
of the RPEs exceeded the threshold.  The one malfunctioning sensor was serviced by YSI 
technicians.  Calibrations results are provided in Appendix A. 
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3.0  RESULTS AND DISCUSSION 

Summary results for temperature, dissolved oxygen, pH, specific conductivity and turbidity 
measurements collected during the three monitoring events are presented in this section.  
Discussion of the results for each parameter are provided below, specifically with regards to 
spatial and temporal (both diurnal and seasonal) variability, potential impacts to water quality 
associated with first rainfall event of the season, and potential sources for poor water quality 
conditions.  Summary statistics for water quality parameter measurements are included in 
Appendix C. 

3.1  Temperature 

Water temperatures for the three monitoring events at each of the nine sites are plotted in 
Figure 7.  The daily maximum and minimum air temperatures and the hourly rainfall totals are 
also included in the figure.  Results show that water temperature had similar trends as the 
minimum daily air temperature.   The distribution of water temperature measurements for each 
site is shown as box plots in Figure 8.    
 
Median water temperatures were lowest at the three middle elevation sites (Watson, Williams 
and Kelley) during both summer sampling events, although differences were minimal (less than 
2.5 degrees).  Median water temperatures were relatively similar across sites during the wet 
season event.  The range of temperatures was greatest at the Silver Creek site and smallest at 
the Watson site.   Water temperature decreased over the study period, with the highest 
temperatures recorded during the first event in August and the lowest temperatures during the 
third event in late October.   
 
Figure 9 shows the diurnal pattern of water temperature during Event 1.  The diurnal patterns 
are relatively consistent across sites, with the exception of the Flea Market site (green line in the 
graph).  The water temperature at the Flea Market site peaks in the early morning and drops in 
the afternoon.  In contrast, the other eight sites peak in the early evening and then drop in the 
morning.  This phase shift at Flea Market site was seen for all three monitoring events.  Diurnal 
variability is reduced during the wet season event at most sites. 
 
Physical characteristics have likely had a large influence on the water temperatures observed at 
the study sites.  For example, water depth (i.e., depth of sonde placement) may be an important 
factor affecting water temperatures.  Additionally, the density of riparian canopy cover can 
affect the level of exposure from solar irradiation.  Turbidity concentrations can also affect the 
penetration of solar irradiation at the site.  Water depths, canopy cover and turbidity 
concentrations are typically higher at urban sites (note: this assessment is based on visual 
observations and not actual measurements). The urban sites furthest downstream also had 
higher temperatures compared to upstream sites, which may be influenced  from the input of 
warmer water associated with Lower Silver Creek.     
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Figure 7. Water temperature measurements collected at the nine stations during three sampling events in 2010. Daily minimum and maximum air 
temperatures and 1-hour rainfall totals in the general geographical area are also shown.
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Figure 8. Box plots of water temperature measurements collected at nine sites during all three sampling events.  
The median is indicated by the midline of the box, the upper and lower edges of the boxes are the 75th and 25th 
percentiles, respectively, while the edges of the whiskers are the 10th and 90th percentile.    

 

 

Figure 9. Diurnal pattern of water temperature data recorded at nine sites during Event 1.
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3.2  Dissolved Oxygen 

The dissolved oxygen (DO) concentrations for the three monitoring events at each of the nine 
sites3 are shown in Figure 10.  Hourly rainfall totals during the wet season sampling event are 
also presented in the figure.   Over the course of the study, DO concentrations were highly 
variable across sites and over time, especially between the dry and wet season sampling events.  
The diurnal pattern of DO concentrations was relatively consistent during the dry season 
sampling events.  In contrast, the wet season event showed large fluctuations in DO at a 
majority of sites in response to a series of small rainfall events.  

The distribution of dissolved oxygen concentrations for each site during the three sampling 
events are presented as box plots in Figure 11.  The water quality objectives listed in the Basin 
Plan (Water Board 1995) for both warm and cold freshwater habitat, 5 and 7 mg/L, respectively, 
are also illustrated in the figure. The entire range of DO measurements recorded at the Watson 
site was below 5 mg/L and the median DO at three sites (Flea Market, Williams and Kelley) was 
below 7 mg/L for all three sampling events.  Median DO concentrations were variable across the 
sites, with the lowest levels occurring at the Watson site (2.2–3.3 mg/L), moderate 
concentrations at the Flea Market, Williams and Kelley sites (5.3–6.1 mg/L), and the highest 
levels occurring at the remaining sites at the upper and lower ends of the study area (6.8–9.1 
mg/L) (see Appendix B).    
 
The dissolved oxygen concentrations during the dry season events followed a diurnal pattern 
similar to water temperature for most sites, with peaks occurring in the middle of the day and 
valleys occurring in the early morning hours (Figure 12).  The diurnal pattern of DO was slightly 
different at the Flea Market site with peaks occurring around midnight and valleys during the 
late morning hours.  The Watson site also exhibited a slightly different diurnal pattern compared 
to other sites, with highs and lows occurring about 3 hours earlier than Flea Market site.   There 
was a notable spike in DO at the Hellyer site during Event 2, which may be explained by 
supersaturation caused by high photosynthetic activity. 

The rainfall events had a varied effect on DO concentrations depending upon the location of the 
site.  A decline in DO levels was observed at the four middle sites (Flea Market, Watson, William, 
and Kelley) following the three rain events that occurred before and during the wet season 
sampling event.  The biggest drop in DO concentration (0‐2 mg/L) occurred at the Watson and 
Flea Market sites following a small rainfall event (< .10 inch) that occurred prior to the wet 
season event.  Following each rainfall event at the four middle sites, DO concentrations initially 
increased, sharply declined over the next 1‐2 days, and then recovered to pre‐event levels over 
the course of 4‐5 days.  The three upper, rural sites (Metcalf, Silver Creek and Hellyer) had 
smaller declines following the rain events with minimal changes to the diurnal variation.    
 
  

  

                                                            
3 Dissolved oxygen was not measured at the Silver Creek site during the second event due to a malfunction of the DO sensor.    
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Figure 10. Dissolved oxygen concentrations measured at nine locations in Coyote Creek during three sampling events.  The 1-hour rainfall totals in the 
general geographical area are also shown.
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Figure 11. Box plots of dissolved oxygen concentrations at nine sites during all three sampling events.  The 
median is indicated by the midline of the box, the upper and lower edges of the boxes are the 75th and 25th 
percentiles, respectively, while the edges of the whiskers are the 10th and 90th percentile.    

 

 
Figure 12. Diurnal patterns of dissolved oxygen concentrations recorded at nine sites during Event 2. 
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In Figure 13, mean water temperature is plotted with mean DO concentrations (percent 
saturation) at the nine sampling locations for the combined two dry season events.  In the 
absence of other factors, DO is expected to be inversely proportional to temperature; however, 
total oxygen saturation and water temperature appear to follow the same trend across sites, 
indicating that factors other than temperature are affecting DO levels.  

 

 
Figure 13. Mean dissolved oxygen percent saturation and mean water temperatures at each site during the 
first sampling event.  The dotted line represents 100% saturation. 

 

Solar irradiation may be an important factor influencing DO concentrations at the study sites.  
Sites with dense canopy cover may limit the amount of solar radiation to the creek, resulting in 
lower rates of photosynthesis during the day.  In addition, higher levels of turbidity at the urban 
sites will further prevent light penetration.  Lower levels of photosynthesis may be one 
explanation for low DO levels observed at the middle four sites during the summer season 
(Figure 3‐7).   In contrast, the Silver Creek site, which has limited canopy cover, has the highest 
DO concentrations compared to all other sites.   

Low DO concentrations at these urban sites may also be explained by changes in the channel 
morphology and physical habitat in the reach between I‐280 and Berryessa Road (downstream 
of the Flea Market site).  Historical channel surveys of Coyote Creek have shown channel 
gradients in this reach are much lower than the reach directly below Berryessa Road (Figure 14).  
Highly incised channel with low gradients can result in habitats characterized as deep and slow, 
with potential for deposition of fine substrate which may increase biological oxygen demand.  
An increase in channel gradient is observed directly downstream of Upper Penitencia Creek 
confluence, which contributes cleaner water and sediment. 
 
Biological and chemical oxygen demand may further explain DO concentrations observed at the 
three urban sites with relatively low DO.  The Coyote Creek drainage area affecting the urban 
sites (Kelley to Flea Market) consists of predominantly urban land uses, and runoff from this 
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area may be contributing to both chemical and biochemical demand to the system, resulting in 
lower DO concentrations.   The longitudinal dissolved oxygen profile in Figure 13 resembles an 
oxygen sag curve common downstream of a wastewater or other discharge point.  The increase 
of DO concentrations downstream of Watson site are likely due to contribution of cooler more 
oxygenated water that is originating from the confluences of Lower Silver and Upper Penitencia 
Creeks.  

Lower DO concentrations directly following storm events may also be associated with higher 
concentrations of organic matter and nutrients creating higher oxygen demands at urban sites.  
This condition may be exacerbated with small storms that flush material that has accumulated 
in conveyance systems over the summer period.  Antecedent conditions of high water 
temperatures may reduce the DO levels even further following a storm.  These conditions were 
observed during study conducted in Guadalupe River during 2009 (EOA 2010). 

 

 
Figure 14. Drainage and outfall map for the area surrounding the four middle urban monitoring sites where 
lower dissolved oxygen concentrations were observed. 
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Figure 15. Current and historical longitudinal elevation profile of Coyote Creek with spatial markers (SFEI 2006). 

 

3.3  pH 

The pH measurements for the nine Coyote Creek sites monitored during the three sampling 
events are shown in Figure 16.  No sites exceeded the water quality objective (6.5 and 8.5) listed 
in the San Francisco Bay Water Quality Control Plan (SWRCB 1995), with the exception of the 
Flea Market site during the October 23 rainfall event where pH exceeded 8.5 during a very brief 
period of time.  

During the summer sampling events, pH was lower at four of the sites (Watson, Williams4, Kelley 
and Metcalf) compared to the remaining sites (Figure 16).  With the exception of the Metcalf 
site, diurnal variations in pH at these four sites were also much less, compared to the other five 
sites.  The diurnal pattern for pH was similar to dissolved oxygen during the summer events, 
with peaks occurring during the middle of the day and valleys occurring around midnight.  The 
observed diurnal pattern of pH and DO is likely explained by photosynthetic activity during the 
day and respiration during the night.  Photosynthesis requires dissolved CO2, resulting in lower 
pH values, while CO2 is released during respiration, resulting in an increase pH.  The Flea Market 
site, however, exhibited opposite diurnal pattern for both pH and DO, with peaks occurring at 
midnight and valleys during the day.  It is currently unclear what may be causing this pattern at 
the Flea Market site.   

                                                            
4 The pH dramatically increased (~1.0 units) at the Williams site midway through the second summer event, and remained at the 
higher level for the rest of the sampling period.  The pH sensor met data quality objectives following the event, so it is not clear if the 
increase was due to change in water quality or equipment malfunction. 
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Figure 16. pH measured at nine locations in Coyote Creek during three sampling events.  The 1-hour rainfall totals are also shown.  
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The pH was more variable during the wet season sampling event for a majority of the sites.  The pH 
increased during the October 23 rain event, decreased directly following the rain event, and gradually 
increased back to pre‐rain levels over the course of several days (Figure 16).  A decrease in pH was also 
observed following the October 30 rain event.  There appeared to be larger decreases in pH at the urban 
sites compared to rural sites following both storm events.  In addition, the magnitude of diurnal patterns 
was greatly reduced in urban sites compared to rural sites.    

 

3.4  Specific Conductivity 

The specific conductivity measured at the nine stations in Coyote Creek during the three sampling 
events is shown in Figure 17.  Conductivity varied substantially between the urban and rural sites (i.e., 
Hellyer, Silver Creek and Metcalf) during all three events.  Specific conductivity was highest during the 
second summer sampling event.  During the wet season event, conductivity decreased following both 
rainfall events with a gradual increase to pre‐rain levels occurring over a period of days following the 
rainfall event.  Similar to pH, the effect of rainfall on conductivity was much greater at the urban 
compared to rural sites.    

The distribution of specific conductivities is shown as box plots in Figure 3‐12.  The median conductivity 
for all urban sites during both summer events was approximately 2.5X higher compare to urban sites 
(1282 versus 520 uS/cm).  The rural sites had much lower diurnal variability compared to the urban sites 
(Figure 18).  The highest specific conductivities are observed at the Flea Market site, and steadily 
decrease moving upstream to the rural sites.  The highest range of conductivities occurred during the 
wet season at the urban sites. There was minimal variability in conductivities observed across all 
sampling events at the three rural sites.    
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Figure 17. Specific conductivity measured at nine locations in Coyote Creek during three sampling events.  The 1-hour rainfall totals are also shown.
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Figure 18. Box plots of specific conductivity at nine sites during all three sampling events.  The median is 
indicated by the midline of the box, the upper and lower edges of the boxes are the 75th and 25th percentiles, 
respectively, while the edges of the whiskers are the 10th and 90th percentile.    

 

3.5  Turbidity 

The turbidity measurements collected at nine sites in Coyote Creek over the three sampling 
events are shown in Figure 19, along with the hourly rainfall totals.  Extremely high turbidity 
concentrations occurred at several locations at different times during all three events.  These 
“spikes” in turbidity, at times exceeding 500 NTUs, were often a single data point over long time 
intervals.  Spikes frequently occurred at Metcalf, Silver Creek, Williams, and Montague and 
O’Toole sites.  Spiking at shorter time intervals were observed at Kelley site during both Events 2 
and 3.  Consistently elevated levels of turbidity concentrations (100‐200 NTUs) were observed at 
the Flea Market site during Event 1. 

Median turbidity concentrations generally increased in a downstream direction (Figure 20).   
Flea Market site at the highest median concentrations (140 NTUs), nearly 10X the amount 
recorded at all other sites.  Median concentrations did not exceed 20 NTUs with the exception 
of Flea Market (Event 1) and Montague (Event 3).  There was no pattern in turbidity 
concentrations over the three sampling events.  Rainfall did not appear to affect turbidity 
concentrations during Event 3.  The largest spikes in turbidity occurred at Kelley and Williams 
several days after the October 23 rain event (Figure 19).   A small increase in turbidity was 
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observed following the October 23 rain event at the three middle sites, Kelley, Williams and 
Watson.  However, this increase did not occur in the rural sites and is only slightly larger than 
the diurnal peaks. 

Upon closer inspection, a diurnal pattern can be observed at selected sites.  Figure 21 shows the 
daily variability in turbidity at the three middle sites during the first event. Turbidity peaks in the 
mid‐morning and then drops around midnight.  The diurnal turbidity patterns are most likely 
associated with algal productivity since dissolved oxygen concentrations also peak in the 
morning and drop in the evening.   

Turbidity spikes of greater than 30 NTUs consisted of about 7% of all measurements made at 
eight sites during the summer sampling events.  These higher turbidity readings are likely the 
result of localized disturbances (e.g., bioturbation) occurring over short periods of time.  High 
deposition of fine substrate at many of the sites, coupled with placement of water quality 
equipment on the streambed (Sensors were approximately six inches off the bottom), will result 
in higher turbidity readings that may not be representative of the conditions at the site higher in 
the water column.     
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Figure 19. Turbidty (NTU) measured at nine locations in Coyote Creek during three sampling events.  The 1-hour rainfall totals are also shown.
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Figure 20. Median turbidity concentrations at eight sites in Coyote Creek during all sampling events. 

 

 
 
Figure 21. Diurnal pattern at the three middle sites during the first sampling event 
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4.0  CONCLUSIONS  

The following preliminary conclusions were based on the water quality results from the three 
sampling events in Coyote Creek.  Conclusions are organized by the four study objectives 
presented at the beginning of this report.   

4.1  Spatial Variability 

A clear spatial pattern between general water quality at urban and non‐urban sites was 
observed during summer (dry) sampling events. The lowest DO concentrations occurred at four 
urban sites (Flea Market, Watson, Williams and Kelley) during all sample events. More 
specifically, the Watson site consistently had the lowest DO concentrations measured during dry 
season events. Of the urban sites, concentrations were highest at the two urban sites located 
further downstream of the Watson site, below the confluence with Upper Penitencia Creek. 
Water temperatures followed a similar spatial pattern as DO during the summer sampling 
events. pH measurements were lowest at three urban sites (Watson, Williams, Kelley) and one 
rural site (Metcalf) during the summer sampling events.  Specific conductivity measured at 
urban sites during the summer sampling events was approximately 2.5X higher compare to rural 
sites (1282 versus 520 uS/cm).  The highest specific conductivities occur at the Flea Market site, 
with levels decreasing at sites in an upstream direction.   
 
The spatial variability in DO, pH and conductivity was generally much greater during the wet 
season event than the dry season events.  Water quality parameters responded to changes in 
hydrology as the result of the initial rainfall events of the season.  The response in these 
parameters following a rain event was much greater at the urban sites compared to the rural 
sites.  

4.2  Diurnal Variability 

The diurnal patterns for DO, temperature and pH were generally consistent across sites during 
the dry season sampling events with peaks occurring in the middle of the day (2:00 – 4:00 pm) 
and valleys occurring in the early morning hours (4:00 – 8:00 am).  The exception to this pattern 
occurred at the Flea Market site, which had peaks in the early morning and valleys in the 
afternoon.  This shift in the diurnal cycle at Flea Market site was observed during all three 
monitoring events.   

The magnitude of diurnal change (i.e., size of the peaks) in parameter measurements was 
variable across sites.  The Watson site had the lowest daily variability for all parameters, with 
the exception of turbidity, during the dry season events.   There was minimal diurnal variability 
observed at Williams and Kelley sites during the dry season for pH and conductivity and 
practically no diurnal variability in conductivity for the three rural sites.   

Excluding the periodic sharp spikes, turbidity exhbited diurnal pattern with peaks in the mid‐
morning and then drops around midnight.  The diurnal patterns observed in the data are likely 
correlated with cycling between photosynthetic activity of algae and macrophytes during the 
day (when solar irradiation is present) and respiration activity of micro‐organisms during the 
evening.  
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4.3  Water Quality Impacts Associated with Rain Events 

Dissolved oxygen levels were reduced at most sites following the three rain events that occurred 
before and during the wet season sampling event.  The largest decrease in DO concentration (0‐
2 mg/L) occurred at the Watson and Flea Market sites following the first (but smallest) of the 
three rainfall events that occurred prior to wet season sample event.  An additional decrease in 
DO occurred following the October 23 rain event at Watson, Fleamarket, Williams and Kelley 
sites. The three upper, rural sites (Metcalf, Silver Creek and Hellyer) had smaller declines 
following rain events. 

A small increase in pH occurred at a few sites during the October 23 rain event, followed by a 
sharp decline following the rain event.  The pH levels gradually increased back to pre‐rain levels 
over the course of several days.  A small decrease in pH was also observed following the October 
30 rain event. There appeared to be larger decreases in pH at the urban sites compared to rural 
sites following both storm events.  Similar to pH, conductivity decreased during and directly 
after both rainfall events with a gradual increase to pre‐rain levels occurring over a period of 
days.  These changes were only observed at urban sites. Water temperature appeared to be 
mostly influenced by air temperature, with little or no influence from rainfall during the wet 
season sampling event.  Changes in turbidity concentrations were not consistently observed 
during hydrologic events.   
 
4.4  Stressor and/or Source Identification 

Low DO concentrations measured at the Watson site appear to be a potential stressor to aquatic 
life uses during the late summer season.  DO concentrations also appear to be depressed at the 
reach of Coyote Creek between the Flea Market and Williams sites.  These conditions may 
explain the low biological diversity of native fish and biological integrity scores documented 
during previous studies at sites within this urban reach.     

The source(s) or mechanisms responsible for low DO concentrations in this reach may include 
low stream velocities associated with lack of stream gradient, and a highly incised channel and 
deep pool habitats reducing turbulence and oxygenation of water.  Fine sediment deposition in 
this reach may also increase the organic material and associated nutrients to settle within this 
reach, causing an increase in biological or chemical oxygen demand. Water with a high oxygen 
demand entering the site during initial storm events of the season may explain the changes in 
water quality parameters observed during the study. In particular, lower DO concentrations 
observed at the stream reach between Williams and the Flea Market directly following these 
storms may be associated with the deposition of organic material and nutrients hydraulically 
transported to the reach during storm events. 

 

   



Coyote Creek Dissolved Oxygen Monitoring Study 

29 
 

5.0  NEXT STEPS  

This stressor/source identification study was conducted in compliance with provision C.8.d(i) of 
the MRP. As described in this provision, the monitoring conducted via this project complies 
specifically with provision C.8.d(i)‐1, the first step in the stressor identification process. As an 
outcome of this monitoring project, the stream reach between the Williams and Flea Market 
site has been identified as a water quality reach of interest in Coyote Creek. To further define 
the spatial and temporal extent of water quality condition in this reach, and better determine 
the potential sources of stress, the Program (in coordination with the SCVWD and City of San 
Jose) plan to conduct the following monitoring in FY 2012‐13 within the reach of interest: 

 Conduct continuous water quality monitoring within the Coyote Creek reach of interest, 
including Flea Market, Watson Park and Williams Street.  Establish monitoring locations 
and monitor upstream and downstream of the Watson Park site to further determine 
the spatial extent low dissolved oxygen. Physical habitat characteristics and potential 
source locations (e.g., larger storm drain outfalls) will be used to inform the site 
selection process. Monitoring equipment will be deployed during the late 
summer/early fall season of 2012, and remain in place through the first seasonal flush 
event. Monitoring will begin no later than September 15 and continue through 
December 2012.   Field check of equipment and download of data should be conducted 
at 2 week intervals. 
 

 Conduct visual survey at selected monitoring locations following first seasonal flush 
event, and subsequent events, during the project, for evidence of fish mortality and 
impacted water quality conditions. 

 

Based on all information collected during this stressor/source identification monitoring project, 
SCVURPPP will continue implementation of the stressor/source identification process and 
attempt to identify and evaluate the effectiveness of options for controlling the cause of the 
impact. 
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Calibrations 

Sondes were calibrated prior to each event deployment (pre‐deployment) and immediately 
after retrieval from the creek (post‐retrieval).  The percent drift, calculated as the percent 
change between the pre‐deployment and post‐retrieval readings indicated whether there were 
issues with the sondes and assure data quality. 

Drift that exceeded acceptable error was flagged and evaluated for data quality.  Similarly, 
calibrations were revisited for suspicious looking data.  During the study, the following four 
flagged data sets were flagged: 

 Dissolved oxygen at the Silver Creek site for Event 2 
 Turbidity at the Flea Market site for Event 1 
 Turbidity at the Kelley site for Event 2 
 pH at the Williams site for Event 2 

The dissolved oxygen sensor for the sonde deployed at the Silver Creek site during the second 
event failed to calibrate following retrieval, and subsequently the data was removed and the 
sensor was serviced. While the other three flagged data sets appeared suspicious, the 
calibrations for each were found to be within acceptable error.  Specifically, the turbidity 
measurement at the Flea Market site during the first event jumped and remained elevated for 
several days before returning to low turbidities again.  The turbidity at the Kelley site during the 
second event spiked to very high levels but was not maintained for long periods of time.  In both 
cases, it appeared that an upper limit had been reached, though they were at different values.   
There were no problems with the turbidity sensors in subsequent sampling events.  The pH 
measurement at the Williams site during the second deployment jumped 0.5 pH units in 
adjacent readings.  However, both pH 7 and pH 10 drift were within acceptable error.  
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  Calibration Measurements 

Montague  O'Toole  Flea Market  Watson  Williams  Kelley Park  Hellyer  Silver Creek  Metcalf 

Pre5  Post6  Pre  Post  Pre  Post  Pre  Post  Pre  Post  Pre  Post  Pre  Post  Pre  Post  Pre  Post 

Ev
en

t 1
 

Conductivity  1.409  1.394  1.409  1.422  1.409  1.379  1.409  1.415  1.409  1.392  1.409  1.413  1.408  1.351  1.409  1.411  1.409  1.428 

pH 7  7.02  7.22  7.09  7.02  7.02  7.16  7.02  7.03  7.02  7.12  7.02  7.08  7.02  7.22  7.02  7.08  7.02  7.08 

pH 10  10.06  9.96  10.07  10.02  10.06  10.04  10.06  10.05  10.06  10.08  10.06  10.06  10.06  9.94  10.06  10.05  10.06  10.05 

Turbidity #1  0.0  0.4  0.1  0.1  0.0  ‐0.2  0.0  0.7  0.0  ‐0.1  0.0  ‐0.1  N/A  N/A  0.0  1.6  0.0  ‐1.1 

Turbidity #2  126.0  124.4  123.2  125.3  126.0  124.5  100.0  100.8  126.0  125.0  126.0  122.2  N/A  N/A  126.0  124.7  126.0  127.0 

DO  100.0  102.5  99.3  101.0  100.0  103.7  100.1  100.0  99.8  100.0  100.0  100.0  99.9  99.8  100.0  101.0  100.0  101.3 

Ev
en

t 2
 

Conductivity  1.413  1.410  1.413  1.400  1.413  1.404  1.413  1.399  1.413  1.403  1.413  1.396  1.413  1.414  1.413  1.410  1.413  1.414 

pH 7  7.02  6.99  7.02  6.97  7.02  6.93  7.02  7.00  7.02  7.25  7.02  6.99  7.02  6.91  7.02  6.98  7.02  6.97 

pH 10  10.06  10.09  10.05  10.11  10.06  10.14  10.06  10.08  10.06  10.13  10.06  10.13  10.06  10.15  10.06  10.11  10.06  10.11 

Turbidity #1  0.0  ‐0.1  0.0  ‐0.2  0.0  0.3  0.0  0.8  0.0  ‐0.6  0.0  ‐0.5  N/A  N/A  0.0  0.1  0.0  ‐0.2 

Turbidity #2  126.0  125.1  126.0  126.3  126.0  125.7  100.0  100.5  126.0  125.8  126.0  126.1  N/A  N/A  126.0  121.9  126.0  127.3 

DO  99.8  102.6  100.0  100.5  100.0  103.3  99.6  101.5  99.7  99.1  99.7  99.2  99.7  103.4  99.7  ‐20.0  99.7  102.7 

Ev
en

t 3
 

Conductivity  1.413  1.399  1.413  1.414  1.413  1.421  1.414  1.377  1.413  1.428  1.413  1.405  1.413  1.454  1.413  1.429  1.413  1.451 

pH 7  7.02  7.06  7.02  7.03  7.02  7.12  7.02  6.96  7.02  7.01  7.02  6.97  7.02  7.38  7.02  7.11  7.02  7.05 

pH 10  10.05  10.05  10.05  10.05  10.05  10.06  10.06  10.13  10.06  10.05  10.05  10.08  10.06  10.02  10.06  10.15  10.06  9.97 

Turbidity #1  0.0  1.8  N/A  N/A  0.0  0.5  N/A  N/A  0.0  ‐0.7  0.0  ‐2.2  N/A  N/A  0.0  ‐0.4  0.0  ‐0.3 

Turbidity #2  126.0  125.6  N/A  N/A  126.0  125.6  N/A  N/A  100.0  103.3  126.0  125.6  N/A  N/A  126.0  126.3  126.0  126.8 

DO  100.2  127.3  100.3  101.3  100.4  110.3  100.3  100.6  100.2  99.9  100.3  103.7  99.8  102.4  100.2  100.9  99.8  101.7 

 

                                                            
5 Pre‐deployment reading 
6 Post‐retrieval reading 
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Percent Drift between Pre‐deployment and Post‐retrieval Readings 

Limits  Montague O'Toole  Flea Market  Watson  Williams  Kelley  Hellyer  Silver Creek  Metcalf 
Ev
en

t 1
  

Conductivity  10%  ‐1.06% 0.92% ‐2.13% 0.43% ‐1.21%  0.28% ‐4% 0.14% 1%

pH 7  0.3  0.20 0.00 0.14 0.00 0.10  0.06 0.20 0.06 0.06

pH 10  0.3  ‐0.10 ‐0.04 ‐0.02 ‐0.03 0.02  0.00 ‐0.12 ‐0.01 ‐0.01

Turbidity #1  0.50  0.40 0.10 ‐0.20 0.00 ‐0.28  ‐0.10 0.00 1.60 ‐1.10

Turbidity #2  10%  ‐1.27% ‐0.56% ‐1.19% ‐1.67% ‐0.79%  ‐3.02% 0% ‐1.03% 1%

DO  10%  2.50% 0.90% 3.70% 0.60% 0.00%  0.00% 0% 1.00% 1%

Ev
en

t 2
 

Conductivity  10%  ‐0.21% ‐0.92% ‐0.64% ‐0.99% ‐0.71%  ‐1.20% 0.07% ‐0.21% 0.07%

pH 7  0.3  ‐0.03 ‐0.05 ‐0.09 ‐0.08 0.23  ‐0.03 ‐0.11 ‐0.04 ‐0.05

pH 10  0.3  0.03 0.05 0.08 0.00 0.07  0.07 0.09 0.05 0.05

Turbidity #1  0.50  ‐0.10 ‐0.20 0.30 0.00 ‐0.60  ‐0.50 0.00 0.10 ‐0.20

Turbidity #2  10%  ‐0.71% 0.24% ‐0.24% 0.91% ‐0.16%  0.08% 0.00% ‐3.25% 1.03%

DO  10%  2.81% 0.80% 3.30% 0.10% ‐0.60%  ‐0.50% 3.71% ‐120.06% 3.01%

Ev
en

t 3
 

Conductivity  10%  ‐0.99% 0.07% 0.57% ‐2.62% 1.06%  ‐0.57% 2.90% 1.13% 1.06%

pH 7  0.3  0.04 0.01 0.10 ‐0.06 ‐0.08  ‐0.05 0.36 0.09 ‐0.08

pH 10  0.3  0.00 0.00 0.01 0.07 0.01  0.03 ‐0.04 0.09 0.01

Turbidity #1  0.50  1.80 0.00 0.50 0.00 ‐0.70  ‐2.20    ‐0.40 ‐0.70

Turbidity #2  10%  ‐0.32% 0.00% ‐0.32% 0.00% 1.63%  ‐0.32%    0.24% 1.63%

DO  10%  27.05% 1.00% 9.86% 0.30% 1.21%  3.39% 2.61% 0.70% 1.21%
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APPENDIX B 

 

Summary Statistics for Temperature, Dissolved Oxygen, pH,  

Specific Conductivity, and Turbidity 
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Coyote Creek Temperature Statistics 

Event 1  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  18.2  18.1  19.0  18.2  17.2  17.6  19.0  18.7  18.7 

25th Percentile  19.1  19.1  19.9  18.7  18.2  18.6  19.5  20.2  19.5 

Median  19.6  19.7  20.2  18.9  18.6  19.0  19.9  21.4  19.9 

Mean  19.6  19.6  20.4  18.9  18.7  19.1  19.8  21.3  19.9 

Standard Deviation  0.7  0.7  0.7  0.3  0.7  0.6  0.4  1.2  0.4 

75th Percentile  20.2  20.2  20.9  19.2  19.2  19.6  20.2  22.4  20.2 

Maximum  21.0  21.1  22.3  19.6  20.4  20.3  20.7  23.3  20.6 

 

Event 2  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  17.6  17.5  18.3  16.9  16.2  16.6  17.2  16.7  17.6 

25th Percentile  18.4  18.4  18.8  17.7  17.0  17.5  18.1  18.7  18.5 

Median  19.0  19.0  19.4  18.0  17.5  18.1  18.6  19.7  18.9 

Mean  18.9  18.9  19.4  17.9  17.6  18.1  18.5  19.6  18.9 

Standard Deviation  0.6  0.7  0.6  0.4  0.7  0.7  0.6  1.2  0.5 

75th Percentile  19.3  19.4  19.8  18.3  18.1  18.5  18.9  20.5  19.3 

Maximum  20.1  20.1  20.7  18.9  19.4  19.5  19.6  22.0  20.0 

 

Event 3  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  14.1  14.1  14.4  13.7  13.0  13.3  13.5  13.0  14.9 

25th Percentile  15.2  15.2  15.2  14.4  14.4  14.4  14.2  14.7  15.8 

Median  15.7  15.6  15.9  14.8  14.9  14.7  14.7  15.5  16.1 

Mean  15.9  15.8  16.0  15.0  15.0  15.0  14.8  15.5  16.2 

Standard Deviation  0.9  0.8  0.9  0.8  0.9  0.9  0.8  1.1  0.6 

75th Percentile  16.6  16.5  16.6  15.5  15.7  15.7  15.7  16.2  16.7 

Maximum  18.0  18.1  18.6  17.9  17.7  17.1  16.2  17.8  17.3 
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Coyote Creek Dissolved Oxygen Statistics 

Event 1  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  7.0  7.5  4.0  2.6  5.3  5.3  6.5  6.4  6.0 

25th Percentile  7.3  7.8  4.9  3.1  5.8  5.8  6.9  6.7  6.4 

Median  7.5  8.0  5.6  3.2  6.0  6.1  7.3  7.1  6.8 
Mean  7.6  8.1 5.8 3.2 6.2  6.1 7.4 7.6 6.9
Standard Deviation  0.5  0.3  1.0  0.2  0.5  0.4  0.6  1.0  0.6 

75th Percentile  8.0  8.3  6.8  3.4  6.5  6.4  7.5  8.5  7.5 

Maximum  8.9  8.9  7.7  3.7  7.3  6.9  10.3  9.6  8.1 

 

Event 2  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  6.9  7.4  3.8  1.8  4.4  5.1  5.8  N/A  6.1 

25th Percentile  7.2  7.7  5.1  2.0  5.3  5.4  6.7  N/A  6.7 

Median  7.4  7.9  5.4  2.2  5.5  5.7  7.0  N/A  7.0 

Mean  7.6  8.0  5.6  2.2  5.6  5.7  7.3  N/A  7.0 

Standard Deviation  0.5  0.3  0.7  0.2  0.4  0.4  1.1  N/A  0.5 

75th Percentile  7.9  8.2  6.2  2.4  5.8  6.0  7.6  N/A  7.4 

Maximum  8.8  8.8  7.0  2.7  6.7  6.7  13.1  N/A  8.4 

 

Event 3  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  5.6  5.7  0.0  0.0  3.0  2.6  3.3  7.8  6.9 

25th Percentile  7.9  7.1  4.2  1.5  5.2  5.0  6.8  8.8  7.4 

Median  9.1  7.9  5.3  3.3  5.8  6.1  7.6  9.1  7.7 

Mean  8.6  7.6  4.8  2.8  5.7  5.8  7.4  9.1  7.7 

Standard Deviation  1.1  0.7  1.5  1.5  1.0  1.0  1.0  0.6  0.4 

75th Percentile  9.4  8.1  5.7  3.9  6.4  6.5  8.2  9.6  8.0 

Maximum  10.1  8.5  7.7  6.9  7.4  7.6  8.7  10.7  8.8 
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Coyote Creek pH Statistics 

Event 1  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  8.13  8.04  7.93  7.65  7.65  7.71  7.90  7.96  7.62 

25th Percentile  8.19  8.06  8.03  7.68  7.66  7.76  7.97  8.02  7.67 

Median  8.27  8.09  8.08  7.70  7.68  7.77  8.00  8.09  7.72 

Mean  8.25  8.08  8.08  7.70  7.69  7.78  8.01  8.11  7.70 

Standard Deviation  0.06  0.03  0.08  0.03  0.04  0.03  0.06  0.11  0.03 

75th Percentile  8.31  8.10  8.15  7.73  7.70  7.79  8.03  8.21  7.73 

Maximum  8.35  8.13  8.24  7.77  7.83  7.85  8.30  8.35  7.76 

 

Event 2  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  8.10  8.06  7.84  7.66  7.73  7.80  7.70  7.94  7.53 

25th Percentile  8.13  8.10  7.90  7.68  7.81  7.83  7.78  8.01  7.59 

Median  8.15  8.13  7.93  7.69  8.23  7.85  7.81  8.08  7.63 

Mean  8.15  8.12  7.95  7.70  8.08  7.85  7.84  8.10  7.62 

Standard Deviation  0.03  0.03  0.06  0.02  0.24  0.02  0.09  0.11  0.04 

75th Percentile  8.17  8.15  8.00  7.71  8.31  7.87  7.85  8.19  7.66 

Maximum  8.21  8.18  8.09  7.77  8.35  7.91  8.30  8.33  7.70 

 

Event 3  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  7.49  7.46  7.82  6.86  7.38  7.39  7.36  8.07  7.60 

25th Percentile  7.79  7.71  7.96  7.30  7.60  7.61  7.64  8.16  7.65 

Median  7.89  7.83  8.02  7.40  7.67  7.67  7.72  8.21  7.68 

Mean  7.86  7.80  8.12  7.42  7.64  7.64  7.70  8.22  7.68 

Standard Deviation  0.15  0.14  0.29  0.16  0.09  0.08  0.11  0.08  0.04 

75th Percentile  7.98  7.91  8.10  7.58  7.70  7.69  7.78  8.27  7.70 

Maximum  8.08  8.00  9.12  7.68  7.75  7.75  7.87  8.44  7.81 
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Coyote Creek Specific Conductivity Statistics 

Event 1  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  1158  1113  1256  1137  1042  978  526  513  521 
25th Percentile  1191  1153  1287  1183  1099  1009  528  515  524 
Median  1203  1164  1297  1188  1108  1022  530  516  525 
Mean  1204  1165  1296  1190  1109  1027  530  516  527 
Standard Deviation  18  19  13  14  16  26  3  1  4 
75th Percentile  1214  1177  1306  1195  1116  1036  531  516  532 
Minimum  1255  1213  1325  1230  1155  1111  538  519  534 
 

Event 2  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  1244  1236  1440  1383  1279  1217  571  514  281 
25th Percentile  1292  1282  1461  1403  1326  1260  579  521  541 
Median  1319  1309  1467  1415  1343  1289  584  523  543 
Mean  1321  1313  1468  1417  1347  1285  582  523  542 
Standard Deviation  40  44  11  18  31  33  4  3  14 
75th Percentile  1356  1342  1474  1423  1369  1310  585  526  545 
Minimum  1413  1418  1498  1457  1408  1353  587  529  554 
 

Event 3  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  608  606  593  725  637  575  494  463  547 
25th Percentile  1001  1012  1039  835  857  810  542  539  575 
Median  1070  1075  1185  940  931  856  562  540  588 
Mean  1028  1043  1129  948  940  864  554  544  587 
Standard Deviation  155  156  179  135  126  106  22  12  18 
75th Percentile  1139  1153  1256  1027  1013  925  569  550  600 
Minimum  1241  1252  1388  1227  1150  1054  600  566  613 
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Coyote Creek Turbidity Statistics 

Event 1  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  7.7  6.7  8.9  11.9  5.4  3.7  ‐  0.9  0.1 
25th Percentile  12.3  11.1  15.4  16.4  8.5  5.7  ‐  1.6  0.5 
Median  16.6  14.8  139.7  18.6  10.3  6.7  ‐  2.0  1.7 
Mean  16.3  21.5  104.2  19.7  11.6  7.4  ‐  6.5  20.1 
Standard Deviation  8.1  48.8  83.8  4.7  20.6  8.6  ‐  36.4  141.7 
75th Percentile  18.6  17.3  169.8  22.0  12.6  8.1  ‐  3.1  3.7 
Maximum  238.2  661.9  445.6  64.3  571.9  226.3  ‐  978.5  2319.8 

 

Event 2  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  8.5  7.2  8.6  8.3  5.3  2.4  ‐  1.7  0.6 
25th Percentile  12.3  11.4  11.8  12.0  9.3  6.5  ‐  4.0  2.2 
Median  14.4  13.6  13.7  13.9  11.5  11.2  ‐  5.8  3.5 
Mean  17.0  17.0  14.5  14.9  14.5  67.0  ‐  12.7  12.1 
Standard Deviation  22.3  21.8  3.7  7.2  12.9  204.9  ‐  33.2  67.9 
75th Percentile  17.1  16.6  16.6  16.4  17.0  19.1  ‐  8.4  6.2 
Maximum  757.4  364.3  42.5  189.4  316.7  1171.2  ‐  372.6  1183.5 

 

Event 3  Montague  O'Toole 
Flea 

Market 
Watson  Williams  Kelley  Hellyer 

Silver 
Creek 

Metcalf 

Minimum  4.7  ‐  5.3  ‐  0.9  3.4  ‐  2.8  0.1 
25th Percentile  25.5  ‐  14.4  ‐  7.8  7.9  ‐  4.7  1.3 
Median  45.1  ‐  19.7  ‐  11.7  11.5  ‐  5.5  3.5 
Mean  61.6  ‐  20.2  ‐  26.6  25.2  ‐  5.7  15.7 
Standard Deviation  79.0  ‐  8.4  ‐  98.8  84.8  ‐  1.9  76.0 
75th Percentile  73.3  ‐  23.8  ‐  16.7  17.3  ‐  6.4  15.7 
Maximum  979.3  ‐  116.1  ‐  1166.8  979.1  ‐  34.3  2250.3 
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1.0   INTRODUCTION 
 
This project was conducted in compliance with provision C.8.d(i) of the San Francisco Bay Region 
Municipal Regional Stormwater NPDES Permit (Order R2‐2009‐0074). This MRP provision requires 
Permittees to conduct monitoring projects to identify and isolate the sources and/or stressors 
associated with potential water quality impacts. Permittees are complying with this requirement via 
Program‐led monitoring in coordination with the Bay Area Stormwater Management Agencies 
Association’s (BASMAA) Regional Monitoring Coalition (RMC).1 This interim report serves as a 
demonstration of progress made toward complying with Provision C.8.d (i). The project was included 
and is consistent with monitoring tasks described in the Santa Clara Valley Urban Runoff Pollution 
Prevention Program (Program) Fiscal Year 2011‐12 Work Plan. 
   
The Guadalupe River Stressor/Source Identification Project was triggered by previous Program and 
Permittees observations that suggested portions of Alvisio Slough and the lower Guadalupe River may 
have reduced water quality. Most specifically, dead fish in varying numbers were observed in 2008 and 
2010 in Alviso Slough and in the Guadalupe River in 2009, following the first runoff events of the wet 
weather season. 
 
The monitoring project was intended to answer the following questions related to water quality in these 
receiving waters, with a focus on water quality conditions in the Guadalupe River and Alviso Slough 
during the fall season, including the initial storm events of FY 2011‐2012: 
 

1) What is the spatial and temporal variability in water quality conditions during the late dry 
weather and early/mid wet weather seasons? 

2) Are water quality impacts observed in Alviso Slough and Guadalupe River during and following 
the first rainfall event of the season? 

3) To what extent do monitoring results provide information to identify and prioritize potential 
water quality stressors or sources that may cause or contribute to fish kills? 

4) Are potentially toxic algal species observed in Alviso Slough? 

5) Do algal toxins represent a potential stressor in Alviso Slough after the first rainfall event of the 
wet weather season? 

The monitoring project was implemented by the Program, City of San José and Santa Clara Valley Water 
District (SCVWD) beginning late summer through fall of 2011‐12.   

2.0   BACKGROUND 

2.1  PREVIOUS STUDIES  

Through a review of existing readily available information, several pertinent water quality studies and 
observations have been conducted in the Alviso Slough or Guadalupe River. The studies most pertinent 
to this stressor/source identification project are summarized below. 

                                                      
 
1 All water quality monitoring activities required by Provision C.8 are coordinated regionally through the BASMAA Regional Monitoring Coalition 
(RMC). In a November 2, 2010 letter to Permittees, the Water Board’s Assistant Executive Officer (Thomas Mumley) acknowledged that all 
Permittees have opted to conduct monitoring required by the MRP through the RMC. 
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2.1.1   Tidal Sloughs in the South Bay 
 
Fish Kills in Alviso Slough 
Fish kills were observed in Alviso Slough following first storm event of the season during 2008 and 2010.  
On October 8, 2008, approximately 4 days following the first storm of the season, dead striped bass 
were observed within an area that extended from one mile downstream of the Alviso Marina to about 1 
mile upstream of the Gold Street Bridge in the town of Alviso (EOA 2010).  In October 2010, another fish 
kill was observed in Alviso Slough and in Coyote Creek (upstream of the salt pond discharge points) 
following the first storm event of the season (Hobbs 2010).  Although specific causes for the fish kill 
events described above have not been verified, it is presumed that low DO concentrations in the 
receiving waters following the first storm event may have been an important factor.   
 
Dissolved Oxygen 
Since 2004, there have been several studies conducted by the United States Fish and Wildlife Service 
(USFWS) and United States Geological Survey (USGS) in an area referred as the Alviso Salt Pond Complex 
(Shellenbarger et al., 2008), which includes the Guadalupe, Alviso and Artesian Sloughs and former salt 
evaporation ponds adjacent to these sloughs. The studies were conducted primarily to evaluate the 
water quality impacts of salt pond discharges to receiving waters. One component of these studies was 
to evaluate potential effects of pond discharge on dissolved oxygen (DO) concentrations in the tidal 
sloughs. Salt ponds can provide favorable conditions for algal growth and phytoplankton blooms, 
particularly in the summer, which can result in anoxic conditions in some of the ponds. The discharge of 
low‐DO water from these ponds to the adjacent sloughs can affect slough water quality to the detriment 
of slough biota.   
 
The USGS, on behalf of USFWS, has conducted water quality monitoring in several ponds within the 
Alviso Pond Complex during the months of June to October, on an annual basis from 2004 to the 
present.  Monitoring efforts include continuous water quality measurements at various locations of the 
ponds, including the discharge points to the sloughs and Bay.  In addition, water quality was measured 
on a monthly basis during the same time period at various locations in the sloughs, including seven sites 
in Alviso Slough.  Management actions are required (i.e., reduction in pond discharge volumes) when DO 
concentrations fall below 3.3 mg/L in greater than 10% of discharge readings over a weekly interval.  
Water quality results are summarized in annual self‐audit reports produced by USFWS 
(http://www.southbayrestoration.org/monitoring/#nsp). 
 
The USGS also conducted a special study during summer season of 2007 to compare DO concentrations 
in sloughs with and without influence from salt pond discharges, and to determine the effect, if any, salt 
pond discharges have on Guadalupe Slough DO concentrations.  The results indicated that DO 
concentrations in the three sloughs (Mowry, Newark and Guadalupe) varied semi‐diurnally with the 
lowest DO concentrations occurring during low tides and the highest concentrations occurring during 
high tides (Shellenbarger et al., 2008).  This result suggests that Bay water has higher DO concentrations 
compared to the sloughs.  Lower DO concentrations in Guadalupe Slough compared to the other sloughs 
indicate distance from the Bay might be an important factor effecting slough DO. 
 
The USGS study also found that in general, pond discharge effects DO concentrations in the slough at 
low tide, when pond discharge is greatest and dilution of slough water was smallest.  However, at some 
ponds, during the late mornings during lower low water tide, DO in the discharge pond increases due to 
photosynthetic activity.  At these ponds, the higher DO water moves into the slough during low tide 
resulting in higher DO concentrations in the receiving water. The USGS study results showed that DO 



3 
 

concentration averaged over the entire study period was significantly lower in the pond than in the 
slough (p<00001, t‐test).  
 
In addition to the USGS and USFWS, the City of San José conducted continuous water quality monitoring 
at one location in Alviso Slough during wet weather conditions in 2009 and 2010.  Monitoring 
equipment was not deployed in time to capture the first storm event of the season for either year; 
however, measurements made approximately 2 days after the initial event in 2010 showed DO 
concentrations were below 2 mg/L (San José 2011).  Similar to patterns observed at monitoring sites 
farther upstream in Guadalupe River, the DO concentrations gradually increased with time following the 
storm (see Section 2.1.2). 

2.1.2  Guadalupe River 
 
Fish Kills in Guadalupe River 
In 2009, dead fish were observed well upstream of Alviso Slough, into the Guadalupe River.  Two days 
following the first storm of the season on September 14, 2009, a large fish kill (visual estimate of 200 
fish comprised of Sacramento suckers, California roach, carp, largemouth bass and sunfish) was 
observed along an 8.5 mile reach of Guadalupe River between the Willow Glen Way Bridge and Tasman 
Boulevard during field reconnaissance conducted by SCVWD and San José staff (Brett Calhoun, SCVWD, 
personal communication, 2009). Although a specific cause for the fish kill event described above has not 
been verified, it is presumed that low DO concentrations in the receiving water following the first storm 
event may be an important factor.   
 
Dissolved Oxygen 
Continuous water quality monitoring was conducted in the Guadalupe River by the City of San José and 
City of Santa Clara in 2009 (EOA 2010), and the City of San José and the SCVWD in 2010 (San José 2011).  
The monitoring study in 2009 was conducted in response to requirements from the Water Board to 
investigate water quality from storm water pump station discharges during both dry and wet season.  In 
addition to pump station monitoring, continuous water quality monitoring was conducted in Guadalupe 
River to provide greater context to the pump station water quality results.  Results of the study 
indicated that dissolved oxygen concentrations in pump station discharges were well above 3 mg/L, and 
therefore not believed to pose a threat to receiving water quality.  Continuous water quality 
measurements indicated that DO concentrations were reduced during and directly following storm 
events, with the lowest measured DO concentration (< 2 mg/L) just following the first monitored storm2 
of the wet season.   The three continuous water quality monitoring sites were focused around 
stormwater pump stations, which are located downstream of Highway 101.  As a result, condition of 
receiving water upstream of Highway 101 was not monitored during the study. 
 
Building off of information collected in 2009, the City of San José conducted more detailed monitoring of 
storm water pump stations and receiving water in Guadalupe River during the 2010 dry season.  In 
addition, the City of San José and SCVWD conducted continuous water quality monitoring at sites 
upstream and downstream of Highway 101 during first flush event of the wet season, at a total of five 
sites.  Continuous water quality measurements indicated that DO concentrations at four Guadalupe 

                                                      
 
2 The monitoring equipment was installed 2 days following the first flush event of 2009, so water quality was not recorded prior and during the 
actual event. 
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River sites were reduced during and directly following first measured storm event3; however the mean 
DO did not fall below 6 mg/L (San José 2011).  Results of the study indicate pump station water quality 
did not appear to be a threat to receiving water quality and DO concentrations in Guadalupe River did 
not exceed water quality objectives during dry or wet season events.  It is important to note however, 
that water quality measurements were not made for the entire duration of the initial storm event.  As a 
result, the RWQCB requested additional monitoring from the City of San José in 2011.  The City complied 
with this request, and the results of that additional monitoring are included in this report as requested 
by the RWQCB as Attachment B.  

2.2   ALGAL TOXINS 

Many different species of algae and cyanobacteria that commonly bloom in California waters produce 
toxins that are known to detrimentally affect fish species, causing decreased growth rates, metabolism, 
and mortality.  Microcystins (MC) represent a large variety of heptotoxins produced by cyanobacteria 
such as Microcystis, Anabaena, Oscillatoria, and Nostoc.  These toxins have been identified in fresh and 
brackish waters throughout CA (Statewide Blue‐green Algae Workgroup, 2010), accumulate in the liver 
and muscle tissues of fish, and have caused mortality via feeding experiments in both common carp (C. 
carpio) within 8 hours, and rainbow trout (O. mykiss) within 96 hours (Malbrouk & Kestemount, 2006). 
Prymnesium parvum is a HAB species that has been identified in fresh and brackish waters throughout 
18 states in the US, including CA. Over 34 million fish mortalities in Texas freshwaters have been 
attributed to P. parvum blooms, and their associated toxins called prymnesins (Brooks et al 2011).  
Paralytic Shellfish Toxins (PSTs) are large class of neurotoxins produced by several different 
dinoflagellate species, known to cause large‐scale mortality events in marine finfish (White, 1981; Jester, 
et al. 2009).  Cochlodinium polykrikoides, a dinoflagellate that has been blooming more frequently on 
the California coast (Curtiss et al, 2008), exhibits a toxic affect on spotted red snapper (Dorantes‐Aranda 
et al 2009) and lethal effects on juvenile bivalves (Zhong‐Tang and Gobler, 2009), although the 
mechanism for this toxicity is still unknown. 
 
If not directly responsible for mortality events, microbial populations may exhibit a cumulative stress 
effect that can contribute to disease or mortality in fish populations (Vethaak,et al 2011).  In March 
2011, a massive fish kill, including millions of sardines, occurred in King Harbor, Redondo Beach, CA.  
While depleted oxygen was determined the ultimate cause of death, fish taken from the event tested 
strongly positive for domoic acid (DA) (SCOOS Program News, 2011) a phycotoxin known to adversely 
affect swimming behaviors in anchovies (Lefebvre et al, 2001). Jester et al.2009  found PST toxins 
associated with Alexandrium catnella presence in four species of finfish and two rock crabs harvested in 
Monterey Bay, CA.  Lehman et al (2005) found Microcystis aeruginosa widely distributed throughout 180 
km of waterways in the upper San Francisco Bay Estuary, and confirmed low levels of MC present both 
in water samples and the estuarine food web. 
   
The phytoplankton assemblages of South San Francisco Bay are not well characterized, and no study has 
specifically examined Alviso Slough. One USGS pilot study preliminarily examined phytoplankton 
assemblages of the South Bay Salt Ponds and found known toxic species including PST producers 
Alexandrium and Gonyaulax, and DA producer Pseudo‐nitszchia. (Personal contact, James Cloern, USGS).  
Microcystis blooms occurred in Lake Almaden, located within the Guadalupe watershed, throughout the 

                                                      
 
3 Similar to 2009, the monitoring equipment was not installed until a few days after the first storm of the season, so water quality was not 
recorded prior and during the actual event. 
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late summer‐fall of 2010, and microcystin was detected in low levels during non‐bloom events in 2011 
(Unpublished data courtesy of Carol Boland, City of San José).  
  
Solid Phase Adsorption Toxin Tracking (SPATT) is a resin‐based passive sampling method which has 
recently been shown effective in tracking DA, saxitoxin and other PSTs, and microcystin toxin events, 
even at low levels (Lane, 2010; Kudela, 2011).  The method has also been widely used to track various 
other types of lipophilic phycotoxins.  Coupled with general taxonomic identifications, SPATT represents 
a low cost, broad‐scale method to investigate the potential presence of phycotoxins in Alviso Slough. 

2.3      STUDY AREA  

The Guadalupe River watershed covers approximately 170 square miles, with its headwaters originating 
on the eastern Santa Cruz Mountains (elevation 3,790 feet) and then flowing north to the South San 
Francisco Bay (SCBWMI 2001).  The Guadalupe River begins at the confluence of Alamitos Creek and 
Guadalupe Creek, and flows 19 miles through urbanized portions of San José and Santa Clara.  There are 
three major subwatersheds that enter the Guadalupe River, including Ross Creek (10 sq mi), Canoas 
Creek (19 sq mi) and Los Gatos Creek (55 sq mi).  The northern portion of the river includes a 5‐mile 
tidally influenced reach through Alviso Slough until it enters the South San Francisco Bay. 
 
Water flow in the Guadalupe River is heavily managed, including 4 reservoirs (Lexington, Guadalupe, 
Almaden and Calero) several percolation pond systems, and two large flood control projects, one in the 
downtown San José area, completed in December 2004, and one in the lower Guadalupe, completed in 
August 2005.  Dry weather base flow is regulated by reservoir releases. Base flows at the highway 101 
bridge in summer have ranged from approximately 15 cfs in 2009 to approximately 25 cfs in 2010  
(Figure 1).  During this period, first flush peak flows occurred on September 14, 2009 (59 cfs) and 
October 17, 2010 (61 cfs).  
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Figure 1. Guadalupe River discharge at USGS Highway 101 gage site from June through December, 2009 and 
2010. 
Alviso Slough is part of a complex system that includes freshwater flow from Guadalupe River, tidal 
inflow from San Francisco Bay and discharges from adjacent salt ponds.  The salt ponds are part of the 
Alviso Salt Pond Complex (USGS 2007), which extend to Guadalupe Slough to the west and Coyote Creek 
to the east.  Many of these ponds are currently being restored through a multi‐agency effort to create 
tidal wetlands, bird habitat and recreation. Some of the salt ponds in Alviso Slough currently exchange 
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water with the Bay or sloughs through control gates or levee breaches.  As a result, biological and 
physical processes that occur in the ponds can strongly influence the water quality of the slough.   
 

 3.0   MONITORING AND SAMPLING METHODS 
 
The monitoring project consisted of three components: 1) continuous monitoring of general water 
quality conditions in Alviso Slough and Guadalupe River; 2) monitoring in Alviso Slough for toxins 
produced by diatoms, dinoflagellates and cyanobacteria; and 3) characterizations of algal and 
cyanobacteria communities in Alviso Slough.  In addition, visual observations for fish kills were 
conducted following the first season flush event and subsequent storms between October 3 and 
November 20, 2012.  For continuous water quality monitoring, continuous monitoring equipment was 
calibrated, deployed and retrieved at a total of eight locations defined in Table 1 and illustrated in Figure 
2. All water quality monitoring activities followed Standard Operating Procedures developed by the 
BASMAA Regional Monitoring Coalition (BASMAA 2011). 
 
The City of San José collected, transported and stored algal taxonomy and algal toxin samples.  Algal 
taxonomy and toxic samples were analyzed at Kudela Laboratory at UC Santa Cruz following methods 
described in Kudela (2011).  The Program compiled all water quality data, conducted analyses, and 
provided preliminary results of compiled water quality data to the project team prior to the final report. 

3.1  SAMPLE SITES  

Sites that were monitored in Alviso Slough and the Guadalupe River are listed in Table 1, along with 
associated parameters and the entity leading the monitoring at each site.  Monitoring locations are also 
shown in Figure 2.   
 

Table 1. Continuous water quality monitoring sites in Alviso Slough and Guadalupe River and associated 
parameters. 
 

#  Site Description  Latitude  Longitude  Continuous 
Water Quality 

Algal 
Toxins 

Algal 
Taxonomy  Lead Entity 

1  Alviso Slough at south end of 
Pond A6  37.45816  122.02076  X  X  X  San José 

2  Alviso Slough at boat ramp  37.43013  121.98613  X  X  X  San José 

3  Guadalupe River at Tasman 
Blvd  37.40951  121.95993  X      SCVURPPP 

4  Side Channel downstream 
Rincon 2 Pump Station  37.38486  121.93536  X      San José 

5  Guadalupe River at  Montague 
Exp  37.39490  121.94037  X      SCVURPPP 

6  Guadalupe River at  Highway 
101/Airport  37.373439  121.93251  X      SCVURPPP 

7  Guadalupe River at  Taylor St.   37.34639  121.90475  X      SCVWD 

8  Guadalupe River at Willow 
Glen.  37.30425  121.88225  X      SCVWD 

9  Guadalupe River at Branham 
Ln.  37.26611  121.87728  X      SCVWD 



7 
 

 

Figure 2. Continuous water quality monitoring locations in Alviso Slough and Guadalupe River.
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3.2  MONITORING TIMING AND FREQUENCY 

3.2.1   Continuous Water Quality 
Continuous water quality monitoring equipment (data sondes) were deployed for approximately three 
months from September 8 through December 5, 2011 and were programmed to collect dissolved 
oxygen (DO), specific conductivity, pH, and temperature at 15‐minute intervals.  Field checks on 
continuous monitoring equipment were conducted approximately every two weeks to ensure 
equipment was working properly.  During the field checks, data were downloaded from the sondes, and 
sensors were cleaned and re‐calibrated.  Probes and batteries were also replaced at this time when 
needed. 

3.2.2  Algal/Cyanobacteria Toxins  
Solid Phase Adsorption Toxin Tracking (SPATT) passive samplers (henceforth referred to as SPATT bags) 
were deployed at the Alviso and Pond A6 sites in conjunction with sonde deployments and calibration 
events that occurred approximately every two weeks between September 8 and November 3, 2011.   

3.2.3   Algal/Cyanobacteria Taxonomy 
Phytoplankton samples were collected at the Alviso and Pond A6 sites in conjunction with all sonde 
deployments and calibration events for taxonomic identification.   

3.3  MONITORING METHODS AND EQUIPMENT 

3.3.1 Continuous Water Quality 
Calibration 
The accuracy of sonde probe readings wwas checked against calibration standard solutions. Calibration 
of probes to these standards was performed at three different stages during the project: 1) initial 
deployment; 2) field checks; and 3) sonde retrieval. The post‐run calibrations were used to check the 
data for accuracy and all data were flagged when measurement quality objectives were not met.    
 
The pre‐ and post‐deployment calibrations were conducted in the laboratory.  Field calibrations 
occurred every 2‐3 weeks for the duration of the project to ensure sensors were working properly and 
data were being recorded.  An accuracy check for each sonde was conducted in the field before cleaning 
the probes to determine if potential fouling of sensors was affecting the accuracy of measurements.  All 
sensors were then cleaned in the field and re‐calibrated following instructions in Section 2.2 of 
SFBRWQCB (2011).   
 
During field calibration checks, battery voltages were checked and batteries replaced if the voltage 
dropped below 10 volts.   The batteries in the sonde located at the Alviso Slough boat ramp were 
drained on October 25, 2011 and were replaced during the following field check on November 3, 2011 
when the problem was discovered.  
 
Sonde Installation 
At each monitoring site, the deployment location was established to limit access and visibility of 
equipment to reduce potential for vandalism or theft.   Sites were selected to ensure that sondes were 
continually submerged during any anticipated change in flow stage.   
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Sondes were attached to metal cages – constructed with heavy gage 3/8 inch metal framing – with 
weights attached to the base (Figure 3).  The sonde is attached to the metal cage using hose clamps.  
The metal cage can be placed in deepest part of the channel and anchored to a fixed location on the 
bank (e.g., tree) using stainless steel cables and key locks.  
The cage protects the equipment and keeps sensors 
about 6 inches off the stream bottom to reduce potential 
for fouling by fine sediment.  Sondes in Alviso Slough 
were installed and positioned to avoid potential 
interference from boat traffic. 
 
Prior to installation, the sondes were programmed and 
the transport/calibration cup was then replaced with the 
probe guard.  Water quality measurements were taken 
with a hand‐held multiparameter sonde prior to 
deployment and recorded on field sheets.  Channel 
dimensions and other relevant sampling event information 
were recorded on the standard field sheet during 
installation.   

3.3.2  Algal/Cyanobacteria Toxins 
 
Solid Phase Adsorption Toxin Tracking (SPATT) bags were secured with a zip tie to the top of the metal 
cage holding the sonde.  Once cage with sonde was deployed, the bags were situated approximately 10‐
12 inches off the bottom of the slough. SPATT bags were installed and retrieved during sonde 
deployment and field checks.  Following retrieval, SPATT bags were archived in a freezer (0 °C) until 
ready for analyses.  Toxin analyses were conducted by the Kudela Lab at UC Santa Cruz using methods 
described in Kudela (2011).   

3.3.3  Algal/Cyanobacteria Taxonomy 
 
Phytoplankton was collected using a combination of Vandorn water sampler and net tows at both the 
time of deployment and retrieval of SPATT passive samplers. Samples were collected from both the 
water surface and in close proximity to the bottom, composited and preserved with formalin.   The 
samples were stored in a cooler and transported back to the laboratory for storage.  All samples were 
later shipped in wet ice to the Kudela Lab at UC Santa Cruz for taxonomic identification.   

3.3.4  Rainfall and Stream Flow 
Fifteen minute rainfall data were obtained from two of SCVWD's ALERT (Automated Local Evaluation in 
Real Time) stations located in the lower Guadalupe River watershed at the City of San Jose's Office of 
Emergency Services (ALERT 1453).  Stream flow was measured at United States Geological Survey 
(USGS) station located at Highway 101 (USGS 11169025) at the San Jose Airport downstream of the 
Highway 101/Airport sonde location.   

Figure 3. Metal cage used to secure sonde 
during deployment. 
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3.4  DATA QUALITY ASSESSMENT METHODS 

3.4.1  Continuous Water Quality 
The continuous water quality data was exported to Microsoft ExcelTM using the YSI EcoWatch software.  
These data were reviewed to flag potential outliers, such as data collected during brief exposure of 
probes to air.   At the Tasman site, the sonde was exposed several times during low tide. Data from 
exposed time periods were removed and the sonde was re‐deployed in the center on the thalweg during 
subsequent field checks.   
 
The pre‐ and post‐deployment calibration data was reviewed to determine if measurements met the 
Measurement Quality Objectives (MQOs) presented in Table 2.   Any parameters that exceeded these 
MQOs were flagged as estimated or rejected depending on how severely they exceed the MQOs.  At the 
Tasman site, the pH probe readings began to drift during the second and third field checks and the 
probe was subsequently replaced on October 20, 2011.  As a result, the pH data prior to October 20, 
2011 was flagged and removed. 
 

                          Table 2. Measurement Quality Objectives for field measurements 
 

Water Quality Parameter  Units  Resolution  Reporting 
Limits 

Temperature  º C  0.01  ‐5.00 – 50.00 

Dissolved Oxygen  mg/L  0.01  0.00 – 50.00 

pH  pH units  0.01  0.00 – 14.00 

Conductivity  uS/cm  1  0 – 100,000 
 
 

4.0   RESULTS 

4.1  STREAM FLOW AND RAINFALL 

Four small storm events occurred during the monitoring project (Table 3).  The first seasonal flush was 
the largest of the four storms (0.64 inches) and produced the largest increase in stream discharge  
(423 cfs) (Figure 4).   Subsequent storms during November 3‐5 and 18‐20 resulted in a maximum 
discharge of 197 and 239 cfs, respectively.  The seasonal base flow (excluding peak flows associated with 
four storm events) ranged on average between 32 and 36 cfs throughout the project (figure 4).   
 

                           Table 3. Duration and magnitude of storm events during monitoring project. 
 

Time Period  Precipitation (inches)1

October 3 ‐ 6  0.64
October 10 ‐ 11  0.12
November 3 ‐ 5  0.32
November 18 ‐ 20  0.24
1 Precipitation data from SCVWD Alert Gage 1453 at City of San Jose Office of Emergency Services. 
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Figure 4. Rainfall (gage at City of San Jose City of Emergency Services) and stream flow (USGS gage 
at Highway 101) data collected during the 2011 study period. 

 
 

4.2  TEMPERATURE 

Water temperature measurements taken at the eight monitoring locations during the study period are 
shown in Figure 5.  Minimum and maximum air temperature (taken at the San Jose Airport) and total 
rainfall (measured at Downtown San Jose) is also shown in the figure.  Water temperature follows a 
pattern similar to minimum air temperature, gradually declining during the study.  Water temperatures 
were typically reduced for short periods following each of the three storm events.  
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Figure 5. Water temperature at the eight monitoring sites, maximum and minimum air temperature at 
San Jose Airport, and 15‐minute rainfall in downtown San Jose (ALERT 1453) during September‐
December 2011. 

 
 
The distribution of water temperatures for each station is shown as box and whisker plots in Figure 6.  
There was minimal variability (< 2 degrees) in mean temperatures across all sites.  The range of water 
temperature values was greatest at the two slough sites and at the two highest elevation creek sites.  
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Figure 6. Box and whisker plots of water temperature recorded at eight stations during  
monitoring project.  The median is indicated by the midline of the box, the upper and lower  
edges of the boxes are the 75th and 25th percentiles, respectively, while the edges of the  
whiskers are the 10th and 90th percentile.    
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4.3  DISSOLVED OXYGEN 

The distribution of dissolved oxygen concentrations for each site, presented as percent saturation4, is 
shown in Figure 7.   The temporal (both diurnal and weekly) variability of DO concentrations was 
greatest at the two slough sites compared to the creek sites.  There was no apparent spatial trend in DO 
concentrations across creek sites.  DO concentrations were reduced for a short period following each 
storm event at most sites, with the largest declines observed at the Alviso, Tasman, Montague and 
Willow Glen sites.  DO levels typically returned to pre‐storm concentrations after a few days.   
 
The distribution of dissolved oxygen measurements for each station is shown as box and whisker plots in 
Figure 8.  The mean DO concentrations at all the creek sites were above the Basin Plan Water Quality 
Objectives (WQO) for Cold Freshwater Habitat (COLD) Beneficial Use (7 mg/L).   All DO measurements 
taken at the six creek sites were above the Basin Plan WQO for Warm Freshwater Habitat (WARM)  
(5 mg/L).  The two lowest median DO concentrations occurred at the Alviso and Pond A6 sites, with the 
lowest recording of DO (< 2.0 mg/L) occurring at the Alviso site. 
 
The DO concentrations at the slough sites appear to be affected by both daily and monthly (i.e., neap 
and spring) tidal cycles (Figure 9).  The daily peak DO concentrations at Pond A6 site (which is at the 
north end of the slough, closest to the bay) appear correlated with high tide marks.  The daily peak DO 
at the Alviso site is slightly offset with the tidal peaks, likely due to its southern position in the slough 
and time delay for tides to affect the water quality.  In both cases, it appears that incoming water from 
the San Francisco Bay increase the DO levels in the slough.   
 

                                                      
 
4 Percent Saturation (% Saturation) is the amount of dissolved oxygen in the water compared to the maximum amount that could be 
present at the same temperature. 
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Figure 7. Dissolved oxygen percent saturation measurements made during September ‐ December 2011 at eight monitoring stations in Alviso Slough5 
and Guadalupe River.  Precipitation levels during the monitoring period are also shown. 

                                                      
 
5 DO measurements taken at Alviso during late October‐early November were not recorded due to loss of battery power in the sonde. 
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Figure 8. Box and whisker plots of dissolved oxygen recorded at eight stations during  
monitoring project. The median is indicated by the midline of the box, the upper and lower  
edges of the boxes are the 75th and 25th percentiles, respectively, while the edges of the  
whiskers are the 10th and 90th percentile.    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9.  DO concentrations and tidal height6 at two slough sites shown for first 45 days  
of monitoring, including period before and after the first seasonal flush.    

 

                                                      
 
6 Tidal data was provided by City of San Jose and was derived from a software program called Nobeltec Tides & Currents by Jeppeson Marine 
(version 3.5), which uses NOAA and Canadian Hydrographic Services (CHS) data to make tidal predictions. 
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Trend at the slough sites shows fluctuations in the overall range of DO concentrations every 1‐2 weeks.  
These changes may be related to changes in tides associated with lunar cycle.  There were highly 
saturated DO concentrations at the Alviso site following the first seasonal flush, subsequently followed 
by a drop in DO 1‐2 weeks later.  This may be explained by period of high photosynthetic activity 
associated with increased algal production (October 8‐16), followed by a sharp reduction in DO 
associated with algal die off, reduced irradiance in water and subsequent increased levels of algal 
respiration (October 17‐24).  
 
DO concentrations at the creek sites were less variable, with a slight shift to lower DO concentrations 
between the months of September and October/November.   All eight sites exhibited diurnal variation in 
DO concentrations.The time‐average dissolved oxygen percent saturation at the Montague site is shown 
in Figure 10 with highest concentrations occurring during the early evening between 5:00 and 6:00 PM 
and the lowest levels between 6:00 and 9:00 in the morning.   
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Figure 10. Time‐average dissolved oxygen percent saturation at the Montague site. 

 

4.4 PH 
The distribution of pH measurements recorded at all eight monitoring stations is shown in Figure 11.    
The range of pH was between 6.5 and 8.5 during the study period at all eight sites.  There was minimal 
spatial variability across creek sites, with the exception of Willow Glen, which consistently had higher pH 
compared to all creek sites.  The pH drops at all sites, excluding Pond A6 site, following each storm 
event.   
 

4.5  SPECIFIC CONDUCTIVITY 
Conductivity generally increased at sites going from upstream to downstream direction (Figure 12).  The 
conductivity at slough sites exhibited large fluctuations largely influenced by tides.  There was minimal 
variation in conductivity at creek sites, except during storm events, which results in big decreased for 
short period following the storm (Figure 13).   
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Figure 11. pH measurements made during September ‐ December 2011 at eight monitoring stations in Alviso Slough7 and 
Guadalupe River.  Precipitation levels during monitoring period are also shown. 

                                                      
 
7 pH measurements taken at Tasman during the first half of the study were removed due to sensor malfunction.  pH measurements taken at Alviso during late October‐early November were not 
recorded due to loss of battery power in the sonde. 

Willow Glen 
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Figure 12. Box and whisker plots of specific conductivity recorded at eight stations during the 
monitoring project. The median is indicated by the midline of the box, the upper and lower edges of the 
boxes are the 75th and 25th percentiles, respectively, while the edges of the whiskers are the 10th and 
90th percentile.    

 
 
 
 
 

 

 

Figure 13. Specific conductivity observed at the five Guadalupe river sites (excluding Tasman) during the 
monitoring project. 
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4.6  VISUAL OBSERVATIONS 

No fish kills were observed during field visits along Guadalupe River and Alviso slough following each 
storm events that occurred during the project. 

4.7  ALGAL/CYANOBACTERIA TOXINS 

SPATT deployments demonstrated measureable levels of toxins for 7 of 10 SPATT samples (Table 4). 
Elevated concentrations (5.07‐50.59 ng/g resin, excluding <MDL samples) were observed in September, 
with much reduced concentrations (4.81‐13.42 ng/g resin, excluding <MDL samples) in subsequent 
months. The highest detected levels of toxin were MCY‐LR (the most commonly measured variant), with 
lower levels MCY‐RR and MCY‐LA present for some deployments. MCY‐YR was not detected. 
 

Table 4. Toxin concentrations of SPATT samples collected at Alviso and Pond A6 sites for five sampling events. 
 

Site  Date  MCY‐LR MCY‐RR MCY‐YR MCY‐LA 
Alviso 

9/8/2011 
50.59 <MDL <MDL <MDL 

Pond A6  25.58 5.07 <MDL 15.9 
Alviso 

9/26/2011 
32.26 <MDL <MDL 6.97 

Pond A6  6.56 <MDL <MDL <MDL 
Alviso 

10/07/2011 
<MDL <MDL <MDL <MDL 

Pond A6  <MDL <MDL <MDL <MDL 
Alviso 

10/24/2011 
<MDL <MDL <MDL 6.97 

Pond A6  <MDL <MDL <MDL <MDL 
Alviso 

11/3/2011 
<MDL <MDL <MDL 4.81 

Pond A6  <MDL <MDL <MDL 13.42 
 
Within the two sampling sites, Alviso site was qualitatively higher in total toxin levels than Pond A6 site 
but not significantly so (paired t‐test, p=0.36). A larger data set would potentially improve the ability to 
discriminate between sites. Qualitatively, toxin concentrations also decreased after First Flush sample 
event, but there are insufficient data to determine whether this is significant. Refer to Attachment A for 
complete results of algal toxin report. 
 

4.8   ALGAL/CYANOBACTERIA TAXONOMY 

Water samples for phytoplankton enumeration were inconclusive. Presumably due to the heavy 
sediment/detritus load, few to no intact cells were observed in the samples. For a subset of samples, 
additional microscopy was conducted using epifluorescence to determine if the “floc” material could be 
colonies of Microcystis.  Based on the lack of fluorescence in either the chlorophyll or phycocyanin 
channels, it is unlikely the floc was cellular material. 
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5.0  DISCUSSION 

5.1  WATER QUALITY IMPACT FOLLOWING THE FIRST RAINFALL EVENT OF THE SEASON 

5.1.1  Guadalupe River 
 
No water quality impacts were observed at the Guadalupe River sites during the 2011 stressor/source 
identification study.  Although DO concentrations were reduced at all sites following each storm event 
that was monitored, the concentrations were consistently above WARM and COLD Water Quality 
Objectives and no fish kills were observed.  These results are consistent with water quality monitoring 
results during late summer season/early winter season at four of the same Guadalupe River sites in 
2010.  The results from the previous two years of monitoring were not consistent, however, with 
monitoring results from 2009, when fish kills were observed within a long reach of lower Guadalupe 
River directly following first seasonal flush event.  DO concentrations were below WQO (< 2.0 mg/L) at 
selected sites in the lower section of Guadalupe River during this timeframe.     
 
Based on three years of monitoring data, antecedent conditions in the river appear to be critical in 
determining when a first seasonal flush event may significantly impact water quality resulting in fish 
kills.  The fall of 2009 can be distinguished from the subsequent two years as having minimal rainfall (as 
recorded at City of San Jose Emergency Services Department) during the previous winter/spring season 
and a first season flush event that occurred one month earlier (i.e., September vs. October).  Figure 14 
also shows that antecedent conditions for fall 2012 may be similar to 2009 based on low precipitation 
amounts during winter/spring season of 2011‐2012. 
 

 
Figure 14. Monthly precipitation from October 2008 through September 2012 (City of San Jose Emergency 
Services Department).  
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Stream base flows, recorded at USGS Highway 101 stream gage during the months of September – 
December 2009, were lower compared to same period in 2010 and 2011 (figure 15).  Several other 
characteristics related to the first seasonal flush event in 2009 are shown in Table 5.  First seasonal flush 
event in 2009 was short and intense, creating a larger and flashier peak flow when compared to 2010 
and 2011.   This can be explained by the location of rainfall in 2009,  where greater intensity of storm 
was in the lower, urban watershed area, compared to other years, when rainfall was more intense in the 
upper watershed area.    In addition, air temperatures were slightly higher in 2009, compared to 
subsequent years.    
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Figure 15.  Median stream discharge recorded during months of September through December 
in 2009, 2010 and 2011. 

 
Table 5. Stream, temperature and rainfall characteristics during first seasonal flush events in 2009 – 2011. 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics 
First Seasonal Flush Event 

September 13, 
2009 

October 17, 
2010 

October 3, 
2011 

Min/Max Daily Temp  
During Storm (°C)  16/23  13/21  11/21 

30 Day Ave Daily Temp  
Prior to Event (°C)  22  21  21 

Rain Intensity During  
Storm (Lower Watershed1) 

0.24 inch   
2.25 hrs 

0.08 inch   
1 hr 

0.2 inch   
7.25 hrs 

Rain Intensity During  
Storm (Upper Watershed2) 

.04 inch 
3 hrs 

0.28 inch   
2 hr 

0.16 inch 
16 hrs 

Base Flow (cfs)  14‐15  32‐33  31‐32 

Peak Flow (cfs)  169  141  75 
Response to Peak Flow  

(start of rain to peak flow)  5 hrs  7 hrs  7 hrs 30 
minutes 

30 Day Average Daily Solar 

Radiation (W/m
2
) 

214  190  223 

1 Alert Gage 1453, 2 Alert Gage 1526 
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5.1.1  Alviso Slough 
 
The Alviso Slough is a complex system with multitude of factors that can potentially affect water quality.  
As shown previously in Figure 9, dissolved oxygen concentrations were highly variable during monitoring 
project in 2011.  The first seasonal flush and subsequent storms reduced DO concentrations to less than 
20% saturation at the Alviso site. However, DO concentrations were also reduced (<20% saturation) one 
week after the first flush event, indicating other factors such as tides and/or algal production, may also 
be causing reductions in DO.   

5.2  POTENTIAL WATER QUALITY STRESSORS OR SOURCES  

5.2.1  Guadalupe River 
 
Low dissolved oxygen concentrations are a potential stressor to aquatic life uses during the late summer 
season.  DO concentrations were consistently reduced following first seasonal flush and subsequent 
storm events during 2009‐2011.  Increased chemical and biological demand in the receiving waters 
following initial storm events of the season may explain the changes in water quality parameters 
observed during the study. In particular, lower DO concentrations directly following these storms may 
be associated with higher concentrations of organic matter and nutrients that create higher oxygen 
demands in the river.   
 
In 2009, the reduced DO may have been a major factor for causing fish kills observed in lower 
Guadalupe River.   Antecedent conditions in 2009 (i.e., low stream flows, warm air temperatures, short 
and intense first season flush event) may have exacerbated water quality impacts by causing a higher 
concentration of organic matter and chemical contaminants in the river resulting in a dramatic reduction 
in dissolved oxygen levels.  Monitoring efforts in 2010 and 2011 further upstream Guadalupe River were 
intended to further investigate potential water quality sources and areas (e.g., deep, low velocity pool 
habitats) that may increase the potential for higher oxygen demand.  Results from the previous two 
years, however, do not indicate specific sites or reaches with chronically low DO concentrations.   
 
This study did not investigate the potential for algal/cyanobacteria producing toxins at freshwater sites 
in the Guadalupe River.  There is a potential that the mycrorcystin toxins that were measured in Alviso 
slough during this study may have been produced further upstream.  Further monitoring of phycotoxin 
producing species would provide better understanding if algal toxins are a potential source causing fish 
kills in Guadalupe River. 

5.2.2  Alviso Slough 
 
Similar to the freshwater creek sites, dissolved oxygen levels at the Alviso Slough site (less apparent in 
the Pond A6 site) are likely reduced from chemical and biological oxygen demand in the receiving waters 
following storm events.  However, organic and chemical inputs can also originate from the San Francisco 
Bay during tidal activity. As a result, identifying specific sources of these stressors in slough environment 
is extremely challenging. 
 
The results of the pilot investigation for presence of algal/cyanobacteria toxins in the slough indicate 
there is a reasonable probability of low‐level exposure to microcystins at both Alviso and Pond A6 sites   
(Refer to Attachment A for interpretation of the results and comparison to other studies). These results 
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should be considered preliminary however, since there are no current guidelines for aquatic life use and 
the low number of samples and high level of potential inter‐annual variability in the timing of cyano‐
bacteria blooms creates significant uncertainty.  Although these results suggest that cyanobacteria 
toxins may affect aquatic life uses in Alvisio Slough, additional study is needed to reduce the uncertainty 
on the importance of this potential stressor. 
 

6.0  NEXT STEPS 
 
This stressor/source identification study was conducted in compliance with provision C.8.d(i) of the 
MRP. As described in this provision, the monitoring conducted via this project complies specifically with 
provision C.8.d(i)‐1, the first step in the stressor identification process. However, due to the lack of 
stress identified in the Guadalupe River in fall 2011, additional confirmatory monitoring is planned for FY 
2012‐13 to ensure water quality impacts are not observed. The planned confirmatory monitoring 
described below is based on continuous water quality data collected by SCVURPPP, SCVWD and City of 
San Jose over the three year time period (2009‐2011): 
 

• Continuous water quality monitoring at a subset of monitoring sites in the Guadalupe River in 
fall/winter 2012 to assess water quality during a season that has similar climatic conditions as 
2009 and 2010 (i.e., low precipitation during late winter/spring season and low baseflows in the 
Guadalupe River).  Recommended monitoring sites include Alviso, Montague and Willow Glen. 
Monitoring should begin no later than September 1 and continue for a two month period, or 
until at least one week following the first seasonal flush event. 

 
• Conduct visual surveys at selected locations of Guadalupe River following first seasonal flush 

event for evidence of fish mortality and impacted water quality conditions. 
 

Should planned confirmatory monitoring conducted in FY 12‐13 indicate that water quality impacts are 
not present in the Guadalupe River, SCVURPPP will discontinue the stressor/source identification project 
consistent with the MRP. Should water quality impacts be observed during FY 12‐13 monitoring, 
SCVURPPP will continue implementation of the stessor/source identification process and attempt to 
identify and evaluate the effectiveness of options for controlling the cause of the impact. 
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ATTACHMENT A 

 
Solid Phase Adsorption Toxin Tracking (SPATT) and  

Phytoplankton Enumeration Report (Raphael Kudela (2012) 



Solid Phase Adsorption Toxin Tracking (SPATT) and Phytoplankton 
Enumeration Report 

 
Prepared By:  Raphael Kudela 
   125 Old Graham Hill Road 
   Santa Cruz, CA 95060 
   kudela@ucsc.edu; (831) 459-3290 
 
Prepared For: EOA, Inc., 1410 Jackson Street, Oakland, CA 94612 
 
 
Summary and Guidance 
City of San Jose deployed SPATT samplers at Alviso and A6 sites for monthly 
deployments. Water samples for phytoplankton enumertion were collected at the 
beginning and end of each SPATT deployment. Samples were analyzed for HAB 
organisms and for microcystin toxins. 
 
Water samples for phytoplankton enumeration were inconclusive. Presumably 
due to the heavy sediment/detritus load, few to no intact cells were observed in 
the samples. For a subset of samples, additional microscopy was conducted 
using epifluorescence to determine if the “floc” material could be colonies of 
Microcystis. Based on the lack of fluorescence in either the chlorophyll or 
phycocyanin channels, it is unlikely the floc was cellular material (see methods in 
the Enumeration section for details) Of the 10 net tow samples, 5 were 
enumerated using fluorescence. We conclude that phytoplankton enumeration is 
not a useful method for tracking potential HAB organisms or water quality at 
these sites. 
 
SPATT deployments demonstrated measureable levels of toxins for 7 of 10 
SPATT samples. Elevated concentrations (5.07-50.59 ng/g resin, excluding 
<MDL samples) were observed in September, with much reduced concentrations 
(4.81-13.42 ng/g resin, excluding <MDL samples) in subsequent months. The 
highest detected levels of toxin were MCY-LR (the most commonly measured 
variant), with lower levels MCY-RR and MCY-LA present for some deployments. 
MCY-YR was not detected. Biological weighting functions (see 
http://www.who.int/water_sanitation_health/resourcesquality/toxcyanchap3.pdf) 
Can be applied to these congeners. Based on WHO guidelines, MCY-LR and 
MCY-LA are equally toxic, while MCY-YR is about 71% as toxic, and MCY-RR is 
about 8% as toxic as MCY-LR and MCY-LA at the same concentration (i.e. it 
takes 12 ppb of MCY-RR to equal the biological effects of 1 ppb MCY-LR or 
MCY-LA). Note that rapid test kits are designed to detect (primarily) MCY-LR, 
and may not accurately represent other congeners. 
 
Based on the biologically-weighted toxin loads observed, there is a reasonable 
probability of low-level exposure to microcystins at these sites. The World Health 
Organization guidelines are 1 and 10 ppb (µg/L) for polished drinking water and 



recreational contact. There are currently no guidelines for aquatic life use. As 
described by Burch (2008): “Although guidelines for cyanotoxins and 
cyanobacterial cell numbers for recreational waters are in place in a number of 
countries, it is considered that there is currently insufficient information to derive 
sound guidelines for the use of water contaminated by cyanobacteria or toxins for 
agricultural production, fisheries and ecosystem protection.” However, there have 
been exposure studies for fish. A review by Malbrouck and Kestemont (2006) 
implicated microcystin toxicity through both oral uptake and by exposure across 
the epithelium to dissolved toxins, and indicated that fish are exhibit similar toxic 
effects as mammals. The impact on fish is particularly acute for juveniles 
because the toxins interfere with critical phases of development. Chellappa et al. 
(2008) reported a fish kill in Brazil at MCY concentrations of 0.07-8.73 ppb, while 
lesions consistent with exposure to microcystins were reported for juvenile 
striped bass in the Sacramento and San Joaquin Rivers with average reported 
toxin concentration of 0.06 ppb in San Joaquin and Old Rivers (Lehman et al. 
2010).  
 
SPATT does not measure the toxin in a manner that allows direct comparison 
with grab or tissue samples, which are typically reported as ppb. Units are 
instead expressed as [ng toxin/gram resin/time]. Based on field deployments in 
Pinto Lake, CA (see Kudela 2011) an approximation is that SPATT values can be 
divided by a factor of 10 to provide mean concentrations from the deployment 
period. This approximation was derived by comparing grab samples with weekly-
deployed SPATT from the same site, and fitting a linear regression to the 
dataset. A comparison was also made at Pinto Lake between weekly and 
monthly deployments of SPATT (n=6 monthly samples). Monthly sample SPATT 
concentrations were proportional (p>0.05, paired t-test) to averaged weekly 
sample concentrations over a range of toxin levels (1.75-635.46 ng/g; see Table 
1). 
 
Using the empirical data from Pinto Lake SPATT deployments, Both Alviso and 
A6 are approaching average values of ~0.5 ppb for monthly deployments 
(September Alviso sample of 50.59 ng/g MCY-LR, divided by 10, and September 
A6 sample of 46.55 ng/g total toxin, divided by 10). Given the time-weighted 
average that SPATT represents (see Kudela et al. 2011), the possibility exists for 
higher discrete values. These toxin concentrations are in the range of values 
reported by others (see above) for impacts to fish. 
 
Within the two sampling sites, Alviso Slough was qualitatively higher in total toxin 
levels than A6 but not significantly so (paired t-test, p=0.36). A larger data set 
would potentially improve the ability to discriminate between sites. Qualitatively, 
toxin concentrations also decreased after First Flush (compare the 8-September-
2011, pre-Flush, and 26-September-2011 First Flush deployment) but there are 
insufficient data to determine whether this is significant.  
 



Based on these results, there is at least a potential for microcystin exposure to 
wildlife at these sites. Given the inconclusive nature of the phytoplankton 
enumeration, a monitoring program would likely be most effective using a 
combination of grab and SPATT toxin sampling. It is also important to remember 
that there can be significant inter-annual variability. 2011 was generally cooler 
with later cyanobacterial blooms throughout California, while 2010 was 
dominated (again, throughout CA) by Aphanizomenon rather than Microcystis. 
Figure 1 shows substantial interannual variability in timing, duration, and intensity 
of blooms in Pinto Lake, for example. 
 
SPATT is currently being tested or deployed as part of several ongoing 
monitoring programs in the State of California, including Pinto Lake (Kudela 
2011) and surrounding water sheds, Clear Lake and the Sacramento-San 
Joaquin Delta (as part of a Central Valley Regional Water Quality Control Board 
study; final report is pending), a pilot study conducted with the Central Coast 
Regional Water Quality Control Board, a pilot study conducted with the Southern 
California Coastal Water Research Project, and a pilot study conducted with the 
US Geological Survey San Francisco Bay Monitoring Program. Much of these 
data are still restricted for distribution. However, an overview map showing 
locations where microcystins have been detected (using SPATT and grab 
samples) is provided (Figure 2) together with a bar chart showing SPATT 
concentrations for a subset of these sites (Figure 3).  
 
 
Report Documents: 
 

1) Final Microcystin Data Report 
2) Interim Microcystin Data Reports (2) 
3) Phytoplankton Enumeration summary 
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Table 1. Comparison of weekly SPATT versus ~monthly SPATT deployed in 
Pinto Lake, CA. Mean weekly (column 2) and monthly (column 3) values are not 
significantly different (p=0.25, t-test). 
 
Weekly SPATT (ng/g) Weekly Average Monthly SPATT (ng/g) 

2.78 
1.76 
2.92 
1.92  

2.34 2.10 

23.02 
34.50 
74.43 
25.08  

39.26 65.97 

5.63 
14.61 
15.84 
30.92  

16.75 16.26 

5.63 
14.61 
15.84 
30.92  

371.43 505.84 

5.33 
5.03 

13.27 
6.32  

7.49 13.67 

5.07 
4.09 
4.23 
8.61  

5.5 6.98 

 



	  
	  
Figure	  1.	  Interannual	  variability	  in	  SPATT	  (top)	  and	  grab	  samples	  (bottom)	  for	  Pinto	  
Lake,	  CA.	  The	  low	  levels	  for	  grab	  samples	  in	  2010	  are	  attributed	  to	  patchy	  sampling;	  
significantly	  higher	  levels	  were	  observed	  in	  surface	  scum	  (not	  shown).	  	  



 

	  
	  
Figure	  2.	  Sites	  in	  California	  where	  microcystins	  have	  been	  detected	  using	  SPATT	  and	  
grab	  samples	  between	  2007-‐2011.	  



 

	  
	  
Figure	  3.	  SPATT	  toxin	  results	  for	  the	  greater	  Bay	  area.	  San	  Jose	  samples	  (from	  this	  
report),	  Monterey	  Bay	  samples	  (Kudela	  Lab),	  and	  Delta	  samples	  (Kudela/Mioni;	  in	  
red).	  Note	  that	  the	  Delta	  samples	  are	  on	  a	  different	  scale.	  SPATT	  were	  deployed	  for	  
between	  7-‐30	  days	  during	  September-‐November	  2011.	  Labels	  indicate	  the	  site	  name	  
and	  initial	  deployment	  date.	  Toxin	  values	  are	  the	  sum	  of	  MCY-‐LR,	  MCY-‐RR,	  MCY-‐YR,	  
and	  MCY-‐LA.	  



FINAL MICROCYSTIN DATA REPORT 
 
REQUESTOR EOA, Inc., 1410 Jackson Street, Oakland, CA 94612 
RUN BY:   R Kudela 
ANALYSIS:  MCY-LR, RR, YR, LA SPATT samples 
 
METHOD 
 LC/MS, AGILENT 6130 
 GRADIENT ELUTION, PHENOMENEX KINETIX 100X2.10 C18 
 MC-995, MCLR 
 
 
DATA 
 
SAMPLE* MCY-LR MCY-RR MCY-YR MCY-LA 
SJ.HP20.090811.ALVISO 50.59 <MDL <MDL <MDL 
SJ.HP20.090811.A6 25.58 5.07 <MDL  15.90 
SJ.HP20.092611.ALVISO 32.26 <MDL <MDL 6.97 
SJ.HP20.092611.A6 6.56 <MDL <MDL <MDL 
SJ.HP20.100711.ALVISO <MDL <MDL <MDL <MDL 
SJ.HP20.100711.A6 <MDL <MDL <MDL <MDL 
SJ.HP20.102411.ALVISO <MDL <MDL <MDL 6.97 
SJ.HP20.102411.A6 <MDL <MDL <MDL <MDL 
SJ.HP20.110311.ALVISO <MDL <MDL <MDL 4.81 
SJ.HP20.110311.A6 <MDL <MDL <MDL 13.42 

 
* Sample name indicates deployment date. 

 
QA/QC 
Blank < MDL <MDL <MDL <MDL 
Matrix Spike (% 
Recovery) 98 88 101 99 
 
MDL = 0.25 ng/g resin 
RL= 1.25 ng/g resin (5x MDL) 
Percent Recovery based on standard addition to sample matrix 
See interim reports for slopes and R^2 values 
 
NOTE: toxin congeners are reported in order of analysis. 
 
 
METHOD 
 
Sample processed according to methods described in Mekebri et al. 2009, 
Kudela 2011. The SPATT samples were stored frozen until processing, extracted 
with (10, 20, 20 mL) 50% MeOH, syringe-filtered, and analyzed by LC/MS using 
an Agilent 6130 instrument equipped with a Phenomex Kinetix C18 column. MDL 
based on 7x replicate analysis of 1 ug/L standards (on column). Blanks included 



for every 10 samples. Matrix Spike recovery was completed with each sample 
run; reported percentages are averages of the sample runs. 
 
Mekebri, A, GJ Biondina, DB Crane. 2009. Method validation for microcystins in 
water and tissue by enhanced liquid chromatography tandem mass 
spectrometry. Journal of Chromatography A, 1216: 3147-3155. 
 
Kudela, RM. 2011. Characterization and Deployment of Solid Phase Adsorption 
Toxin Tracking (SPATT) resin for monitoring of microcystins in fresh and salt 
water. Harmful Algae, doi: 10.1016/j.hal.2011.08.006. 



Phytoplankton	  Observations	  –	  City	  of	  San	  Jose	  

Data	  are	  provided	  in	  the	  following	  format.	  Date/Location	  (from	  the	  sample	  label),	  followed	  by	  sample	  
type	  (WW=Whole	  Water,	  NT=Net	  Tow).	  	  There	  were	  insufficient	  algal	  cells	  to	  apply	  a	  Relative	  
Abundance	  Index,	  so	  qualitative	  descriptions	  of	  the	  samples	  are	  provided.	  The	  “Chl”	  notes	  for	  the	  NT	  

samples	  indicate	  where	  the	  sample	  was	  also	  enumerated	  using	  a	  Zeiss	  Axioscop	  A1	  microscope	  
equipped	  with	  epifluorescence	  illumination	  using	  a	  chlorophyll	  excitiation/emission	  filter	  cube,	  and	  a	  
Zeiss	  Axioplan	  epifluorescence	  microscope	  using	  green	  excitation/emission	  for	  

phycoerythin/phycocyanin.	  The	  same	  methods	  were	  tested	  on	  preserved	  2.5%	  (v/v)	  glutaraldehyde	  and	  
4%	  (v/v)	  formalin	  samples	  from	  Pinto	  Lake	  to	  verify	  lack	  of	  interference	  from	  preservation.	  	  

General	  observations:	  all	  of	  the	  samples	  were	  heavily	  dominated	  by	  detritus	  (combination	  of	  
sediment/sand	  particles	  and	  organic	  detritus)	  making	  it	  difficult	  to	  enumerate	  cells.	  The	  Epifluorescent	  

data	  suggest	  that	  there	  is	  a	  low	  abundance	  of	  intact	  cells	  in	  the	  samples.	  The	  only	  HAB	  organisms	  that	  
were	  identified	  was	  a	  chain	  of	  Anabaena	  in	  the	  10/7/2011	  Alviso	  sample,	  but	  the	  heavy	  detritus	  load	  
could	  be	  masking	  Microcystis	  cells	  if	  the	  colonies	  were	  broken	  up.	  

Since	  the	  samples	  were	  dominated	  by	  detritus,	  data	  are	  not	  reported	  according	  to	  the	  Relative	  

Abundance	  Index	  (RAI)	  method,	  since	  there	  were	  too	  few	  observations	  of	  intact	  cells	  to	  make	  such	  a	  
report	  meaningful.	  

	  

9/8/11	  –	  Alviso	  

	   Whole	  Water	  (WW)	  –	  Mostly	  detritus/debris,	  few	  cells.	  	  Couple	  of	  diatoms.	  

9/8/11	  –	  A6	  

	   WW	  –	  Mostly	  detritus/debris	  (flocculant/flakey),	  no	  cells.	  

	  

9/26/11	  –	  Alviso	  

	   Net	  Tow	  (NT)	  –	  Mostly	  detritus/debris,	  difficult	  to	  see	  any	  cells.	  	  Couple	  of	  diatoms.	  

	   	   Chl	  –	  A	  few	  diatoms.	  

	   WW	  –	  Similar	  to	  net	  tow.	  

9/26/11	  –	  A6	  

	   NT	  –	  Mostly	  detritus/debris,	  few	  cells.	  	  Couple	  of	  diatoms.	  

	   	   Chl	  –	  A	  few	  diatoms.	  



	   WW	  –	  Similar	  to	  net	  tow,	  no	  cells.	  

	  

10/4/11	  –	  Boat	  Ramp	  

	   NT	  –	  Mostly	  detritus/debris	  (distinct	  fecal	  pellets),	  few	  cells.	  	  A	  few	  diatoms.	  

	   	   Chl	  –	  A	  few	  diatoms.	  

	   WW	  –	  Similar	  to	  net	  tow	  (no	  fecal	  pellets).	  

	  

10/7/11	  –	  Alviso	  

	   NT	  –	  A	  lot	  of	  detritus/debris	  (~40%	  of	  the	  field	  of	  view;	  less	  than	  other	  samples),	  few	  cells.	  	  1	  
chain	  of	  Anabaena.	  

	   	   Chl	  –	  More	  diatoms	  than	  previous	  samples,	  still	  not	  very	  many.	  

	   WW	  –	  Similar	  to	  net	  tow,	  no	  cells.	  

10/7/11	  –	  A6	  

	   NT	  –	  Cloudy	  sample.	  	  Mostly	  detritus/debris,	  no	  cells.	  

	   	   Chl	  –	  More	  diatoms	  than	  previous	  samples,	  still	  not	  very	  many.	  

	   WW	  –	  Similar	  to	  net	  tow,	  distinct	  fecal	  pellets.	  

10/24/11	  –	  Alviso	  

	   NT	  –	  A	  lot	  of	  (fluffy/flocculent)	  detritus/debris	  (50-‐70%	  of	  the	  field	  of	  view),	  few	  pennate	  

diatoms.	  

10/24/11	  –	  A6	  

	   NT	  –	  Tons	  of	  sediment	  debris	  (>90%	  of	  the	  field	  of	  view),	  cloudy	  water.	  	  A	  couple	  pennate	  
diatoms.	  

	  

11/3/11	  –	  Alviso	  

	   NT	  –	  A	  lot	  (50-‐70%	  of	  the	  field	  of	  view)	  of	  fluffy/flocculent	  debris.	  	  Oscillatoria-‐like	  strand.	  

11/3/11	  –	  A6	  



	   NT	  –	  A	  lot	  of	  sediment	  debris	  (~50%	  of	  the	  field	  of	  view),	  lots	  of	  copepods.	  	  Several	  diatoms	  –	  
single	  cell	  pennate	  and	  centrics	  and	  a	  5	  cell	  chain	  of	  Lithodesmium.	  

	  

11/27/11	  –	  Alviso	  

	   NT	  –	  Some	  fluffy/flocculent	  debris	  and	  Cylindrotheca.	  	  Bloom?	  

11/27/11	  –	  A6	  

	   NT	  –	  Tons	  of	  sediment	  debris	  (>90%	  of	  the	  field	  of	  view),	  cloudy	  water,	  few	  pennate	  diatoms.	  

	  

12/5/11	  –	  Alviso	  

	   NT	  –	  Tons	  of	  debris	  (70-‐100%	  of	  the	  field	  of	  view),	  sediment	  and	  flocculent.	  	  A	  few	  pennate	  and	  

centric	  diatoms.	  

12/5/11	  –	  A6	  

	   NT	  –	  Tons	  of	  sediment	  debris	  (70-‐100%	  of	  the	  field	  of	  view),	  cloudy	  water.	  	  A	  few	  centric	  and	  
pennate	  diatoms.	  	  

	  

*Sediment	  debris	  =	  sediment	  and	  fecal	  pellets,	  colored	  and	  separate	  particles.	  

*Fluffy/flocculent	  debris	  =	  colorless	  debris,	  particles	  stuck	  together.	  

	  



27 
 

 
 
 
 
 
 
 
 

 
ATTACHMENT B 

 
Rincon 2 Pump Station Monitoring 

Early Storm Season 2011 
 



MMoonniittoorriinngg  SSttoorrmmwwaatteerr  PPuummpp  
SSttaattiioonn  DDiisscchhaarrggeess  iinn  SSaann  JJoosséé::  
RRiinnccoonn  22  --  EEaarrllyy  SSttoorrmm  SSeeaassoonn  22001111  
  

September 15, 2012 

Watershed Protection Division 

200 East Santa Clara Street 

San José, CA 95113 



 
 

1 
 

Acknowledgements 

 

 

 

 

 

City of San José Environmental Services 

Carol Boland 

Jordan Ciprian  

James Downing 

 

 

Santa Clara Valley Water District 

Brett Calhoun 

 

 

EOA, Inc. 

Chris Sommers 

Paul Randall 

  



 
 

2 
 

THIS PAGE INTENTIONALLY LEFT BLANK  



 
 

3 
 

TABLE OF CONTENTS 

1.0 INTRODUCTION 4 

2.0 METHODS 5 

2. 1 RINCON 2 PUMP STATION DISCHARGE MONITORING 5 

2.2 SIDE CHANNEL WATER QUALITY MONITORING 5 

2.3 FIRST FLUSH OBSERVATIONS 5 

3.0 RESULTS 6 

3. 1 RINCON 2 PUMP STATION DISCHARGE MONITORING 6 

3.2 SIDE CHANNEL WATER QUALITY MONITORING 8 

3.3 FIRST FLUSH OBSERVATIONS 8 

4.0 DISCUSSION 11 

5.0 CONCLUSIONS 13 

6.0 REFERENCES 14 

ATTACHMENT A:  RINCON 2 SIDE CHANNEL OBSERVATIONS 15 
 
ATTACHMENT B:  VISUAL SURVEYS OF SELECTED LOCATIONS ALONG GUADALUPE RIVER AND 

ALVISO SLOUGH FOLLOWING THE 2011 FIRST FLUSH STORM (10/3/11) 22  

ATTACHMENT C:  DEPARTMENT OF FISH AND GAME FISH PATHOLOGY REPORT 29 

 

 
  



 
 

4 
 

1.0 INTRODUCTION 

In 2009 and 2010, in response to San Francisco Bay Regional Water Quality Control Board 
(Water Board) requests for information on pump station discharges, the City of San José (City) 
collected samples and monitored water quality discharged from a selection of its pump stations 
and in receiving waters (the Guadalupe River).  Results of these monitoring efforts did not 
indicate impacts from pump station discharges likely to cause or contribute to the fish kills seen 
after the first rain storms of 2008 through 2010.  To continue the investigation of water quality 
issues in the Guadalupe River, the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (Program) developed a project to fulfill stormwater permit monitoring requirements 
to identify potential stressors/sources.   On September 7, 2011 the Program transmitted a 
monitoring plan describing the planned monitoring to Water Board staff as a courtesy. On 
September 29, 2011 the Water Board issued the City of San José a letter pursuant to California 
water code section 13267 requiring San José to perform additional monitoring beyond what the 
Program had described in the September 7 monitoring plan, specifically to collect time-
dependent discrete samples of discharges during the first rain storm event of Fiscal Year (FY) 
2011-2012 at Rincon 2, Oakmead, and Gold Street pump stations. Due to timing, staffing, 
safety, and physical sampling location constraints, City staff could not fulfill this request as 
stated. In response, the City deployed continuous monitors to record wet well depth, discharge 
timing, and discharge channel water quality of the Rincon 2 pump station. This monitoring 
coincided with and complemented monitoring described in the Program’s Stressor/Source 
Identification work plan.  The following report focuses primarily on data collected by the City of 
San José with select references to data collected concurrently with the Program’s 
Stressor/Source Identification Study.  
 
The original request and response set a timeline for reporting by June 30, 2012, however late 
rains pushed the Program’s monitoring efforts much later into the year, subsequently delaying 
the monitoring report, including the Stressor/Source Identification Report.  Moreover, the 
Stressor/Source Identification Study report to which the response report was to be attached 
was not due per NPDES Stormwater Permit requirements until September 15, 2012.  Another 
unforeseen complication was the need for the entire report to be approved by the Program’s 
Management Committee such that it would need to be reviewed along with the full Program 
monitoring report.  City and Water Board staff discussed the matter in late June and agreed 
that the report would submitted as an attachment to the Program’s Stressor/Source 
Identification Report on September 15, 2012.  The Program’s Annual Report Appendix 8-3 
contains the full report for that study. 
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2.0 METHODS 

2. 1 RINCON 2 PUMP STATION DISCHARGE MONITORING 

Rincon 2 pump station employs five large-capacity main pumps (estimated working capacity 
37,800 GPM) and two smaller jockey pumps (estimated working capacity 2800 GPM).  City of 
San José Department of Transportation (DOT) staff maintains records of each pump’s total 
hourly run time at the start of each business day.  Records were multiplied by pump capacities 
to estimate total pump station discharge volumes.  

City staff deployed a Solinst Levellogger into the wet well of the Rincon 2 pump station from 
September 9-December 2, 2012 measuring depth changes at 3 minute intervals. The device was 
pulled within 48 hours following each storm event for data download and maintenance 
inspection, then immediately redeployed to the same location within the wet well.   

2.2 SIDE CHANNEL WATER QUALITY MONITORING 

City staff deployed a YSI 6600-V2 continuous monitoring device identical to those used in 
previous monitoring efforts (CSJ, 2010; 2011) into the Rincon 2 pump station discharge channel 
from September 30-October 14, 2011; and again from November 2 – December 2, 2011.  The 
device measured temperature, dissolved oxygen, pH, and conductivity at 15 minute intervals. 
Figure 1 shows the timing of these deployments in relation to rainfall and river discharge. 

2.3 FIRST FLUSH OBSERVATIONS 

City staff conducted visual surveys and took photographs along the Guadalupe River, Alviso 
Slough, and the Rincon 2 pump station discharge channel, within 24 hours of the first flush rain 
event.  Staff inspected channel conditions for signs of fish kill, degradation/aggradation, and 
other visually apparent water quality impacts.  

 



 
 

6 
 

 

FIGURE 1. MEAN DAILY RAINFALL (CITY OF SAN JOSÉ ALERT GAUGE), GUADALUPE RIVER FLOW (DISCHARGE FROM USGS 

HIGHWAY 101 GAUGE), AND SIDE CHANNEL CONTINUOUS WATER QUALITY SAMPLING EVENTS BETWEEN SEPTEMBER 9 

AND DECEMBER 2, 2011.  

3.0 RESULTS 

3.1 RINCON 2 PUMP STATION DISCHARGE MONITORING 

Wet well depth was successfully monitored for the entire deployment period.  Figure 2 shows 
wet well depth with respect to rainfall and calculated pump discharge volumes.  Abrupt 
declines in wet well depth occur during pumping events to produce discharges and incur pump 
run times used to calculate discharge volume.  Regular individual discharges occur during non-
storm events 3-4 times a week, depending on the type of pumps operating and non-storm 
flows to the pump station. Storm events produce rapidly successive discharges depending on 
the intensity and duration of the storm and the type of pumps operating. The intermediate 
volume/frequency discharges from 9/15/11 to 9/29/11 represent discharges of the jockey 
pumps as per DOT dry season standard operating procedures for the Rincon 2 pump station.  
Pumping to the discharge channel was curtailed on 9/30/11 at the request of the Santa Clara 
Valley Water District (Water District) in preparation for planned sediment removal activities.  
The wet well was pumped as low as possible to reduce potential discharges that might interfere 
with Water District operations, and discharges were routed to the main channel using two small 
(90 GPM) Begeman Series (BS) portable pumps. The start and lag set points on the jockey 
pumps were also adjusted to reduce potential volumes of water pumped, which produced the 
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more frequent and smaller volume discharges observed from  10/3/11 to 10/12/11.  The BS 
pumps were removed from the wet well in preparation for the first flush storm of 10/3/11, and 
water was rerouted to the side channel, but jockey pumps remained activated through the first 
flush storm. (Personal communication; Moses Arroyo, Senior Maintenance Worker, City of San 
José Department of Transportation; July-August, 2011)   After 10/14/11 the main pumps were 
activated for the remainder of the study period, as seen by the larger volume, less frequent 
discharges.   

 

 

FIGURE 2. WET WELL DEPTH, EVENT RAINFALL (CITY OF SAN JOSÉ ALERT GAUGE), AND CALCULATED VOLUME OF 

WATER DISCHARGED FROM RINCON 2 FROM SEPTEMBER 15-DECEMBER 2, 2011.  GREEN BARS REPRESENT 

DISCHARGES BY LOWER VOLUME JOCKEY PUMPS. BLUE BARS REPRESENT HIGHER VOLUME MAIN PUMPS.  NOTE THAT 

PUMP VOLUME IS ESTIMATED EACH BUSINESS DAY. HIGH VOLUME RELEASES (I.E. OBSERVED ON 11/7 AND 11/21) 

MAY REPRESENT CUMULATIVE WEEKEND DISCHARGES. 
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3.2 SIDE CHANNEL WATER QUALITY MONITORING 

Dissolved oxygen data is not available for the first flush deployment (September 30-October 14, 
2011) due to malfunction of the ROX DO probe. City staff found the sonde buried under a 
significant amount of newly mobilized sediment upon retrieval (see Attachment A); which 
fouled the ROX DO probe. The ROX DO probe was replaced and the sonde was redeployed on 
November 2, 2011; it successfully collected all water quality parameters through three separate 
storms until the final retrieval date on December 2, 2011. 

Water quality readings generally met water quality objectives for measured parameters during 
the first flush deployment from 9/30-10/14/11. Daily temperature increases did not exceed 
2.4°C, and daily mean pH levels were between 7.09 and 7.48. From 11/2-12/2/11 daily mean 
dissolved oxygen levels generally met water quality objectives for WARM.  Lowest dissolved 
oxygen levels were observed from 11/3-11/6/11, corresponding to lower levels of solar 
radiation (Figure 5) following a rainfall event. This is consistent with past findings (San José, 
2011). There were, however, no apparent effects on receiving water quality (in the Guadalupe 
River) at the closest downstream Program monitoring site at Montague (Figure 6).  

3.3 FIRST FLUSH OBSERVATIONS 

On 10/4/11, City staff surveyed Alviso Slough by boat from the Gold St. Bridge to the mouth of 
the Guadalupe River near Pond A6.  Water was turbid throughout the stretch. Water 
surrounding the marina was bright red at the surface (See Attachment B). Two small dead fish 
were found on the boat ramp (one yellowfin goby and one three-spined stickleback). Both fish 
were sent to the DFG Fish Pathology Lab in Rancho Cordova (see Attachment C). No remarkable 
pathogens were observed in or on the specimens, and cause of death remained undetermined. 
No other dead fish were observed. 

City staff surveyed Guadalupe River levee roads on 10/5/11 from Willow Glen Way to 
Montague.  Water was turbid, but no dead fish were observed or other noticeable adverse 
effects to wildlife. Large piles of sediment were visible within and immediately adjacent to the 
river at Coleman Ave. and at the monitoring site in the Rincon 2 pump station side-channel.   
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FIGURE 3. DAILY MEAN WATER QUALITY RESULTS FOR THE FIRST DEPLOYMENT FROM SEPTEMBER 30-OCTOBER 14, 
2011, WHICH INCLUDED THE FIRST FLUSH EVENT ON OCTOBER 3, 2011. DISSOLVED OXYGEN DATA WAS NOT 

AVAILABLE DUE TO MALFUNCTION OF THE ROX DO PROBE.  
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FIGURE 4. DAILY MEAN WATER QUALITY RESULTS FOR THE SECOND AND THIRD DEPLOYMENTS FROM NOVEMBER 2 – 

DECEMBER 2, 2011. 
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FIGURE 5. EFFECT OF IRRADIANCE ON THE SIDE CHANNEL FROM NOVEMBER 2 – DECEMBER 2, 2011.  

4.0 DISCUSSION 

Discharges from the Rincon 2 pump station are somewhat unique in that they do not discharge 
directly to the receiving water (Guadalupe River). Instead, discharges immediately flow to a 
shallow, normally vegetated earthen ditch (the side channel) and join the main channel 
(Guadalupe River) about 1 mile downstream of the pump station.  The side channel is largely 
isolated from the main channel in both flow regime and water quality.  The side channel flows 
during pump station discharges, but has little to no flow most of the time.  Past monitoring 
efforts (San José 2010; San José 2011) have noted considerable differences in dissolved oxygen 
patterns between the Rincon 2 side channel and downstream receiving water quality; with the 
side channel showing greater daily variability, more sensitivity to changes in flow and 
irradiance, and longer recovery times following storm events.  Downstream effects from these 
differences have not been observed in the main channel.  The results of the 2011 monitoring 
effort are consistent with previous findings, with dissolved oxygen levels showing wet season 
response to irradiance (Figure 5), and more variation than main channel sites, but no 
discernible effect on downstream water quality (Figure 6). 

The two main sources of dissolved oxygen in the water column are infusion from gas exchange and 
supply from primary production (i.e. photosynthesis). Since the side channel usually has little to no flow, 
its primary dissolved oxygen source is photosynthesis.  Dissolved oxygen levels from 11/3-11/6/11 
showed a longer recovery time than observed in previous winters (2-3 days as opposed to 1-2 days). The 
Santa Clara Valley Water District’s sediment removal operations also removed submerged macrophytes, 
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periphyton, and levee vegetation (Attachment A). Vegetation was not noted as showing signs of 
reestablishment until the sonde was retrieved on 12/2/11. Algal growth was noted in the side channel 
during subsequent deployments on 11/17/11 and 12/2/11.  In general, vegetation removal and 
sediment mobilization would have changed the regular photosynthetic productivity of the side channel. 
Lowered and/or erratic dissolved oxygen readings following such an event are not remarkable. However, 
impacts on dissolved oxygen were not apparent in the main channel, as evidenced by the close 
relationship of upstream (Hwy 101) and downstream (Montague) sites (Figure 6). Sediment removal 
operations may have created localized impacts to the side channel’s primary productivity, but no effects 
from either pump station discharges or sediment removal were observed in main channel dissolved 
oxygen levels.  

 
 
 

FIGURE 6. DISSOLVED OXYGEN LEVELS OF THE SIDE CHANNEL, UPSTREAM AT HWY 101 (AIRPORT), AND 

DOWNSTREAM AT MONTAGUE.  
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5.0 CONCLUSIONS 

No fish kill was observed in the Guadalupe River for the first flush of 2011-2012.  The 
Guadalupe River system has a number of inputs and environmental factors that may affect 
water quality during first flush events.  Past studies have identified environmental variables 
such as storm intensity, duration, and location, and other factors such as base flow, channel 
morphology, and in-stream temperatures (San José, 2011) as possible important factors 
influencing fish kills. Results of this monitoring effort are consistent with previous monitoring 
results (San José 2010; San José 2011), and do not show significant impacts to water quality 
from pump station discharge.  
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ATTACHMENT A: 

Rincon 2 side channel qualitative condition assessment related to 2011 First Flush storm (10/3/11) 
Impact of sediment accumulation on WQ data from data sonde deployed in the side channel during the 

2011 first flush event in response to the WB 13267 letter issued on 9/29/11. 
 

Notes on condition of site, levee, and sonde unit (from 10/14/11 sonde maintenance): 

(1) Site and levee condition: From the Rincon 2 pump station downstream to the monitoring site, 
there were three stretches of creek bank ranging in length from approximately 50-80 feet on the 
San Jose side where the vegetation had been removed and the bank was dominated by exposed 
excavated clay and soil (Figure 4 and 5).  This was not the condition of these banks during sonde 
deployment on 9/30/11.  The creek bed in these locations showed evidence of being excavated 
with heavy equipment (Figure 4 and 5) to remove sediment placed in the channel prior to the 
first flush event (Figure 3).  The banks that were lacking vegetation also looked like there were 
attempts to compact and shape them using heavy equipment (Figure 4 and 5), but there was no 
vegetation or other physical supplement (rock, rip-rap, etc) to stabilize the exposed banks. It is 
known that Water District sediment removal operations were taking place in the side channel 
during the week prior to the first flush storm. 

(2) Sonde unit condition: Deployment cage was out of position when initially retrieved, oriented 
vertically with the weights on the side rather than horizontally with the weights on the bottom 
(standard operating procedure for sonde deployment).  It is unlikely this would be a resting 
position from high flows (i.e. the cage “tumbled” during high storm flows and rested perfectly 
vertically when flows subsided).  It is more likely that someone moved the sonde and replaced it 
in that position, which increased the ROX DO probe’s vulnerability to sediment. 

(3) Sonde unit condition: There was substantial amount of mud packed into the bottom of the 
probe guard when initially retrieved.  This could be the result of the cage/sonde positioning 
(probes facing down towards the creek bed) or could be the result of the high sediment/mud 
loads mobilized during the storm.  

(4) Dissolved oxygen probe condition: The accumulated mud covered the end of the optical DO 
probe (ROX probe) on the sonde unit.  The wiper was still functioning but was caked with wet 
mud.  The optical sensor on the end of the probe had some sediment remaining on it, which 
certainly would have interfered with optical readings.  While the wiper was still functioning, the 
amount of mud in the probe guard (or that the end of the probe was submerged into because of 
the cage position) would have caused erroneous DO readings from the probe.   

(5) Initial in-field QA/QC: After retrieving the sonde and downloading the data from the previous 2 
weeks of deployment, City staff discovered that the sonde was not returning DO readings.  Both 
DO concentration and % saturation were returning 0.00 mg/L and 0.0% saturation readings 
respectively.  The wiper on the DO probe was still functioning and responsive, but the probe was 
not returning any readings.  All other probes (pH, conductivity) on the sonde passed accuracy 
check QA procedures and temperature also appeared to be accurate. 
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Actions and notes following retrieval of 6600 sonde unit after discovering DO probe malfunction: 
(1) Immediate field actions: City staff did not re-deploy the sonde since it was not collecting 

dissolved oxygen data meeting Q/A standards (i.e. returning reading of 0.00 mg/L and 0.0% 
saturation). City staff left the bank anchor and cable at the site but retrieved the cage.  The 
anchor and cable were left in place in order to re-deploy another functioning sonde in the same 
location to capture subsequent storm events.   

(2) Data QA/QC: Upon download and review of the WQ data collected over the first flush, it was 
clear that the DO data was not useable. The sonde went in the water at 13:30 on 9/30/11 and 
took 2 DO readings (at 13:30 and 13:45) that appear reasonable.  Following those readings, DO 
measurements were extremely erratic, ranging from negative DO concentrations and % 
saturations to super-saturated (500%) until 10/11/11 at 12:15 when DO readings from that 
point forward were all 0.00 mg/L and 0.0% saturation. 

 
Summary: 
 

The exact cause for the DO probe failure remains unknown, but it is likely due to malfunctions 
associated with the extremely high sediment exposure to the end of the ROX DO probe. Similar 
effects were not observed downstream at the Program’s Montague monitoring site.  It is likely 
any water quality impacts associated with sediment removal operations represent localized 
impacts to the side channel. 
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Side Channel Condition in previous years’ studies: 

City staff monitored water quality parameters of the Rincon 2 side channel in FY 2009-2010 and 2010-
2011.  In these years, the side channel functioned as a riparian habitat, with regularly spaced pools and 
riffles, variegated banks, point bars, and mixed native and nonnative vegetation.  The stream bottom 
was characterized by fine sediment and rip rap. Figures 1 and 2 below were taken in the FY 2010-2011 
and represent typical conditions during previous monitoring studies. 

 

Figure 1: Photo date 01/28/2011: Rincon 2 Side channel monitoring site from downstream looking 
upstream towards Rincon 2 pump station in the previous winter. Note the banks were vegetated and 
variegated.   
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Figure 2: Photo Date 01/28/2011: Rincon 2 Side-channel monitoring site from upstream looking 
downstream in the previous winter 2011.  The monitoring site is to the bottom left of the photo. Note 
regularly spaced pools, riffles, and bars.  
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Side Channel Condition following the first flush on 10/4/11: 

City staff found large sediment piles along the banks of the side channel and smaller sediment piles in 
stream (Figure 3). The sonde cage was undisturbed from its original deplyment position and no 
operations were apparently taking place around the monitoring site. 

 

 

Figure 3: Photo Date 10/4/11: An example of sediment piles in stream. This photo is upstream of the 
side channel monitoring site. At this point the banks were still vegetated and stream morphology largely 
unaltered.  
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Side Channel Condition upon sonde retrieval 10/14/11: 

Side channel was notably altered in morphology and levee-facing banks were lacking vegetation (Figure 
4 and 5) See bullet (1) above for detailed description of levee and monitoring site conditions. 

 

Figure 4: Photo Date: 10/14/11: Picture of levee bank adjacent to the Rincon 2 side channel continuous 
monitoring site showing the levee bank now characterized by exposed, unstabilized mud.  Note also the 
remaining evidence of sediment piles in the creek that appear to have been scraped clean by 
equipment.  This picture is taken from a position on the opposite side of the stream bank, in line with 
the monitoring location but looking Northeast (angled downstream). 

 

 

 

 

 



 
 

21 
 

 

 

 

Figure 5: Photo Date 10/14/11: Picture of the Rincon 2 side-channel looking upstream of the monitoring 
site. Note the freshly eroding banks and large amount of fresh sediment in stream. The sediment is the 
same type found in the probe guard. 
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ATTACHMENT B: 

Visual Surveys of selected locations along Guadalupe River and Alviso Slough 

 following the 2011 first flush storm (10/3/11) 

 

Tuesday (10/4/11) and Wednesday (10/5/11) Biologist Carol Boland and Supervising Environmental 
Service Specialist (S.E.S.S.) James Downing  surveyed Alviso Slough and the Guadalupe River for water 
quality impacts and potential fish kills following the first flush rain event on 10/3/11.  The following is a 
summary of their observations. 

 

10/4/2011: 

At approximately 11:00 Biologist Boland and S.E.S.S. Downing launched a skiff from the Alviso boat 
launch ramp and motored slowly up the slough to the Gold Street Bridge.  Water was turbid, but they 
observed no dead fish or other indication of adverse effects from the first flush.  They next traveled 
slowly down the slough looking for signs of effects.  They stopped near the location of the two deployed 
sondes and took surface and bottom water quality readings with the handheld unit.  Water was gently 
flowing out of the slough. 

 

They returned to the boat launch ramp, at which time they noticed a mild “rotting vegetation” odor.  
While preparing to put the skiff back on the trailer, S.E.S.S. Downing noticed a dead yellowfin goby on 
the launch ramp.  He collected the goby and placed it in a ziplock bag and began looking more carefully 
at the entire area around the boat launch.  He also found and collected one Three-spined Stickleback, 
also on the launch ramp.  Both fish were placed on ice in a small cooler.  

 

After this discovery, the pair re-launched the boat and again traveled slowly upstream, this time more 
closely approaching the bank in areas where vegetation permitted, and where mudflat was more 
exposed.  They found no additional dead fish and returned to the boat launch ramp.   

 

Water in the slough at this point appeared somewhat reddish, and Boland used a plankton net vertically 
towed off the dock to collect a phytoplankton sample which was immediately preserved.  She also took 
a whole water sample using a Niskin type sampler.  Downing took photos of the reddish-colored water 
which could be seen in contrast with the lighter-colored water exiting the small slough channel that 
terminates at the Gold Street Pump Station outfall in the marsh.   
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They returned to the WPCP laboratory at approximately 14:00, cleaned and stowed equipment, and 
packaged the two fish for shipment to the DFG laboratory in Rancho Cordova. 

 

Boland took the package to Fed Ex while Downing continued on to the Rincon 2 pump station to survey 
the Rincon 2 side channel.  District sediment removal operations could be heard, but could not be seen 
from the eastern side of the river.  Large piles and rows of sediment were exposed on the bank and in 
the side channel. Downing took photos and left at approximately 16:10. 

 

 

Figure 1: Photo Date 10/4/11: An example of the red colored water observed in Alviso Slough. 
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Figure 2: Photo Date 10/4/11: Biologist Boland taking a water sample at the Alviso Marina shortly after 
finishing field observations. The dead fish were found on the boat ramp at the center of the photo.  

 

10/5/2011: 

Significant rain occurred overnight.   

Boland and Downing arrived at the Willow Glen Way Bridge at approximately 09:30 and surveyed 
upstream and downstream.  Water was flowing quickly and the turbulence was creating some slight 
foaming.  Water was very turbid and brown.  They observed no dead fish. 

 

Boland and Downing arrived at the Woz Way bridge at approximately 09:45 and surveyed upstream and 
downstream approximately 30 yards in each direction.  They found no dead fish, and observed ducks in 
and around the water.  Water was very turbid and brown. 
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Boland and Downing arrived at the Coleman Avenue area at approximately 10:00 and surveyed 
approximately 200 yards south of the bridge.  Large piles and rows of sediment were exposed and 
actively being eroded in the channel, apparently left from sediment removal activities.  Water was 
turbid and brown, but they observed no dead fish. 

 

At approximately 10:30 they drove the western levee from Trimble to Montague.  They observed turbid 
water, but no dead fish. 

 

They then moved to the Eastern side of the river and attempted to drive along the road to the Oakmead 
pump station, but the road under Montague was inundated, so they drove surface streets, arriving at 
approximately 11:15.  They surveyed upstream and downstream approximately 50 yards in either 
direction. Water was turbid and brown, but there were no odors or dead fish. 

 

 

Figure 3: Photo Date 10/5/11: Willow Glen Way looking upstream from the bridge.  
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Figure 4: Photo Date 10/5/11: Coleman Ave. looking downstream from the west bank.  
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Figure 5: Photo Date 10/5/11: Montague Ave. looking downstream from the east levee road. Note the 
inundated levee road to the far right of the photo. The Program’s continuous monitoring location is 
approximately adjacent to the tree on the left. 
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Figure 6: Photo Date 10/5/11: Guadalupe River adjacent to the Oakmead pump station outfall. 
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ATTACHMENT C: 

Department of Fish and Game Fish Pathology Report
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11th Annual Bay Area Macroinvertebrate Bioassessment Information (BAMBI) Network Meeting ‐            

March 1, 2012 
 
 
 
 



 

  

11th Annual  

Bay Area Macroinvertebrate Bioassessment 
Information (BAMBI) Network Meeting 
Thursday, March 1, 2012 
9:00 AM to 12:00 PM 
Room 1505, 15nd Floor, Elihu Harris State Office Building 
1515 Clay St., Oakland, CA, 94612 

 
 

MEETING AGENDA 
 

8:45  Registration and Coffee/Tea  

 
9:00  Welcome and Agenda Review 
  Chris Sommers (Santa Clara Valley Urban Runoff Pollution Prevention Program) 

 
9:15  Development of Biological Objectives for California Wadable Perennial Streams 
  Peter Ode (SWAMP Bioassessment Coordinator) 

 Work Plan Overview  
 Reference Condition Development 
 Progress on Scoring Tool Development 

 
10:40  Policy Alternatives and Next Steps for Biological Objective Development 
   Karen Larsen (State Water Resources Control Board)  
 

11:15    Question and Answer Session  
 

11:45  Wrap‐up and Suggestions for Next Year’s Meeting 
 

12:00  Adjourn 
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IPM Store Partnership Program 

 Store Employee Trainings Report – FY 11‐12 Final Report 
 SCVURPPP Pesticide User Outreach FY 11‐12 Summary of Store Employee Training Evaluations  
 List of Stores in the IPM Store Partnership Program and Training Dates 
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STORE EMPLOYEE TRAININGS REPORT  

 
FY 11-12 FINAL REPORT  

 
Ann Joseph Consulting 

 
Since FY 02-03, SCVURPPP has been using the services of Annie Joseph, to provide 
training to store employees on IPM and selling less-toxic products. This report 
summarizes the work done by the consultant to complete this project. Debi Tidd of Debi 
Tidd Consulting was also a part of the training staff and she covered five of the fifteen 
trainings. 
Annie Joseph was a part of Pest Management Alliance Grant with DPR and mentored an 
IPM Advocate David Perkins, who assisted in three of the store trainings with Annie. The 
three trainings were paid for by the grant. 
 
Store Employee Trainings: 158 employees trained 16 trainings conducted  
 
The 1 to 2-hour employee trainings cover topics like IPM, current pest problems in Santa 
Clara County, information on available less-toxic products for dealing with them, water 
quality problems due to pesticides with a focus on pyrethroids, problems with nutrient 
runoff of chemical fertilizers, how to read a pesticide label, beneficial insects etc. 
Additional information has been included upon request of the store staff i.e. Light Brown 
Apple Moth, Colony Collapse Disorder, Giant Whitefly, Citrus Leaf Miner, Spider Mites, 
Spotted Winged Fruit Fly, and Citrus Greening Disease. Topics such as how to access the 
OWOW web site and ‘Ask Our Expert” feature, and how to access the UCIPM web site 
were also included. 
 
This year continued to be a challenge because of the cut backs in employees and 
employee hours due to the economy. Many stores reduced the number of department 
supervisors and expanded employee responsibilities. 
 
Scheduling the trainings was very challenging and several times consultants made a trip 
down to the stores only to find out that the stores were not prepared to allow a training 
that day even though the consultants had confirmed the training date and time two days 
prior. Also it became necessary for the consultants to physically call on some of the 
stores sometimes twice to pin down a training date.    
 
Even with the lower number of store employees the consultants knew that if the 
employees were trained they would really appreciate the training and would feel 
empowered to help their customers. This came to fruition when the employees turned in 
their surveys and the consultants saw the positive feedback. 
 
The consultants also provided food for the trainings which made the employees feel 
valued at a time when extra perks are being taken away. This was important because 
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many of the trainings were held during lunch time or after work in the evening and 
employees can concentrate better if they are fed. 
 
As in years past there continues to be more interest in learning the details of how the 
pesticides effect the environment and how they can better recommend non-toxic and less 
toxic alternatives. The consultants spent time focusing on pest prevention strategies and 
engaging the staff in troubleshooting pest problems before recommending pesticides. The 
stores continue to want to know how effective the less toxic products are compared to the 
more toxic pesticides. They do not want the customers to be disappointed and say the 
products do not work. An example is when using oils and soaps for aphids they have to 
repeat the application when more aphids come to the area. 
 
The consultants also spent time discussing the issues with pesticides that can contribute 
to Colony Collapse Disorder and pests like whitefly and spider mites that can be on site 
as a result of certain pesticides that knock out the predator populations for these pests. 
There continues to be a presence of the pesticide representatives working in stores on 
weekends in Home Depot and OSH. All the more reason for our need to be in the stores 
supporting our message especially this year when stores had fewer employees to help 
customers. 
 
Another growing interest is the employees being able to recognize beneficial insects in 
their adult and larval forms. In the surveys the thing many of stores consistently liked was 
the ability to identify the good bugs with their Good Bug Bad Bug charts, 10 Most 
Wanted guides, and the power point presentations with slides of the good bugs. This is a 
strategy that has been taken the past few years and focuses the importance of attracting 
beneficial insects for pest management and to keep them in a garden setting by not using 
pesticides that leave a residue. The consultants are also recommending that the 
employees plant insectary plants that invite the beneficial insects into the garden. They 
suggest that the stores sell insectary plants along with their lady beetles to keep the good 
bugs in the garden. 
 
The following trainings were conducted in FY 11-12 
 
1. SummerWinds Campbell 9/19/11  (DRP grant funded) 

Trained 9 employees.  
The employees were trained by Annie and David the IPM Advocate. The store 
manager Jose attended and loved the training. The response was very good. Many of 
the staff already recommend less toxic options because of past trainings but they 
continue to like the information on recognizing beneficial insects, the bug charts, and 
the additional information on how pesticides can change the dynamic of a garden in an 
unintended negative way. They were very happy about having David Perkins as their 
IPM Advocate and felt honored to be a part of the added program.  

 
2. OSH  Mountain View 11/17/11  grant funded (DRP grant funded) 

Trained 4 employees 
Annie and David trained here. 
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Most of this group had not had this training so it was good to bring everyone 
together for the training. They especially liked the information on bug identification 
and learning that most bugs are good. 
 
The manager Aaron was very excited and supportive of the program and extra 
support with David. 

 
3. Yamagami’s Nursery 1/24/12 (DRP grant funded) 
      Trained 17 employees  

Annie and David trained here  
This was a great training and I designed a pest or pal feature to change it up a little. 
The staff really responded well and did not realize that some of the bugs shown were 
beneficial. The training emphasized the need to research pests before recommending 
any pest control action. 
They also loved David’s tour of the UCIPM website so they can research more pests. 
They also appreciated the information about how whitefly can become a problem if 
they are spraying other pesticides and knocking down the natural predators. 

 
4. SummerWinds Mountain View 2/16/12 

Trained four employees 
Debi Tidd did this training and focused on beneficial insects and not upsetting the 
balance. It was well received and a good review for employees who have been 
trained in the past. 

 
5. Home Depot Santa Clara 2/23/12 

Trained 1 employee 
Debi Tidd scheduled this training and there was a problem with the Home Depot  
scheduling so only one employee attended. The one who attended really appreciated 
the information and told the other employees about the class. 
 

6. Common Ground Supply 3/02/12 
Trained 5 employees 
Debi Tidd trained Common Ground. Rave reviews and again she echoes the message 
about preserving the integrity of a garden by protecting beneficial insects and using 
least toxic methods. 
 

7. SummerWinds Santa Clara 3/20/12 
Trained 11 employees 
Debi Tidd trained the employees in shifts and all responded in a positive fashion 
regarding the pertinent information and help with timing of applications and great 
visuals. 
 

8. Osh San Carlos 3/21/12 
      Trained 34 employees and store managers. 

Annie Joseph arranged to do a manager’s meeting where Geoff Brosseau attended 
along with Debi and Lori. The area Vice President gave OWOW an hour during the 
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meeting to talk about our program and to increase the support from store managers 
for OWOW trainings and promotions. It was very well received and many managers 
were not aware of all that OWOW does for their stores. They really liked the 
clarification of how insecticides even when applied appropriately can have a large 
impact on the environment. They also enjoyed the information on beneficial insects 
because many did not know how important they are. They also liked hearing about 
merchandising opportunities and the benefit of OSH being a partner store in the EPA 
grant. For many it changed their ideas about pesticides. 
This meeting made it easier to schedule trainings because the store managers saw the 
benefit of OWOW. 

 
9.  OSH Milpitas 4/16/12 

Trained 7 employees  
Annie did this training and the store manager Nina attended. It was received very well 
and Nina loved the fact that I talked about how their less toxic products work.  That 
seemed to be the favorite part of the presentation for the group. 

 
10.  SummerWinds Sunnyvale 4/24/12    

Trained 9 employees 
Annie trained this group and they were very enthusiastic. The assistant manager 
Valerie was there. There were quite a few folks who have not had the training before 
so it was enjoyable for them to get tools to help them learn more about their products. 

 
11.  SummerWinds San Jose 5/17/12 ( Almaden Expressway Store) 
       Trained 10 employees  
      Great group very good questions, staff are very eco oriented and assistant manager Jo  
       is very supportive of the OWOW message.  

 
12. SummerWinds Palo Alto 6/08/12 
     Trained 9 employees 

Debi Tidd trained employees here. They really loved the information about  
beneficial   insects and requested that they have more time for the training. 

 
13. OSH Cottle Road 6/12/12 
      Trained 11 employees 

Annie trained here in shifts so they could have employees on the floor to help 
customers. Manager Mike was very appreciative. They enjoyed hearing about how 
laws are changing on different rodenticides, how to use recommend their products 
and how to identify the good bugs.   

 
14.OSH Branham Lane 6/19/12 

Trained 8 employees 
Annie trained here and the department lead for garden Laura really feels the whole 
store should be trained. The feedback was very positive and they loved the 
information on new pests. 
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15. SummerWinds Cupertino 6/25/12 
      Trained 11 employees  

Debi Tidd trained here and the employees really liked learning about the different 
stages of insect development and how different some insects look like in their adult 
and larval stages. 

 
16. Almaden Valley Nursery 6/29/12 
      Trained 8 employees  

Very enthusiastic group here and they loved learning about what plants attract what 
beneficial insects. They also were interested in the new invasive pests and how to 
manage them. 
They also liked hearing about what pesticides can cause secondary pest outbreaks. 

 
Conclusions: 

Getting the trainings scheduled is really difficult but once you get them in a training 
they are thrilled and want the training to be longer. 
The motto: “Get the training and you make change” 
 
After the training the stores want the training to be longer, to have more pest 
identification, to learn more about their products. 
 
The trainings are invaluable. They plant the seed for change. 
 
The additional information on the IPM advocate David Perkins will come later after 
the store managers do their evaluations. 
 
David participated in three trainings, put up shelf talkers, and refilled fact sheets for 
those stores September through June. Yamagamis, OSH Mountain View, 
SummerWinds Campbell. 
 
He also did one event for each store, secured better display area for all three of the 
literature racks, did two end cap displays one at SummerWinds and one at OSH, 
and did a suggested display idea for Yamagamis. 
 
The fact sheets all moved much more at the stores than before David did his work. 
 
He set up the UCIPM kiosk for SummerWinds Campbell and showed them how to 
use it. 
 
Photos of outreach and displays were sent to Program staff. 



The Santa Clara Urban Runoff Pollution Prevention Program (SCVURPPP), a consortium of local agencies, is your local government and 
community working together to protect creeks, watersheds and San Francisco Bay. 

SCVURPPP PESTICIDE USER OUTREACH – Store Employee Training  
FY 11-12 Evaluation Form Summary 

 
Attendees:  158        Evaluations:  131 
 Agree Neutral Disagree Comments 
The instruction was well organized 
and interesting. 

129 2 0 • Debbie is a natural 
teacher 

• Very neat 
• I learned a lot of things 

about bugs 
• Props and products 

well organized 
• Effective visuals 

 
The information changed my 
attitude about pesticides. 

87 38 4 • We have the same 
opinion about 
pesticides 

• I always suggest 
organic pest control 
first 

• Already of the same 
mind set 

• Have always been 
against toxics 

• I always suggest 
natural products 

• Already familiar with 
program 

• Been working on it 
• Already recommend 

non-toxic 
• More informed on 

pesticides 
• Note to self: take 

personal time to learn 
more about good/bad 
insects 

• No, I don’t use them 
• Not attitude but the 

small differences 
between products was 
interesting 

• Already wasn’t a fan 
of pesticides; 
reaffirmed my dislike 
 

The level of detail was appropriate. 125 6 0 • For the time allowed 
• Quick presentation but 

got straight to the 
point 
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The information was useful. 114 17 0 • Very good 
presentation 

• Proper use of yellow 
jacket traps 

• Most of the material 
was new to me 

• Very useful 
• Very useful & easy to 

understand 

The information will help me sell 
less-toxic products. 

121 10 0 • Very good 
• Very informative. 

Love this program 
• Very good 

presentation 
• Good knowledge 
• Gave me a reason why 

I promote it, but some 
customers want super 
effective every day 

• I always sell less-toxic 
unless a customer asks 
for toxic ones 
specifically 

• I now have more 
effective information 
to sell these products 

The instructor was responsive to 
questions. 

126 5 0 • Annie is great! 
• Found out more on 

Roundup 
• She was very eager to 

answer my questions 

Visual aids were effective. 118 13 0 • Clarity of pictures was 
a problem 

• Very effective 
• Have not yet read 
• Loved the photos 
• The good bug photos 

were great & 
informative 

• Could have been 
better; more detail 

• Visual aids were 
attractive 
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Written materials were effective. 119 12 0 • Yes! 
• Seeing product helps 

me remember 
• Will utilize at store for 

training 
• More interested in 

visuals & taking a look 
at the handouts after 

• Wonderful materials 

I would recommend the training to 
co-workers. 

128 3 0 • All employees and 
departments 

• New nursery and 
garden associates 
should do this training 
prior to employment 

 
 
 
What part of the training was most useful?  

• Updates on new pests and industry 
• Holding up certain plants  
• Everything in the blue folder 
• Pesticide information 
• Changes in some pesticides 
• Good bug/Bad bug chart 
• Everything! 
• The photos 
• Bugs soil web 
• Insect recognition and pesticides 
• Finding most eco-friendly products 
• Types of bugs and products 
• The slide show 
• Information on new pests 
• Brief and to the point 
• The slide show promoted more interaction 
• Very eye opening 
• Learning about beneficial insects 
• Slug tape 
• The part about Neem oil and effective use 
• The information about runoff 
• Laws changing for pesticides 
• Handouts and charts 
• Learning about different pests 
• How some of the products work 
• Less-toxic products 
• Visual aids 
• Having the actual products at their uses 
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• Informing us about the ecosystem 
• Everything about garden and nursery 
• Learning about what all the different bugs eat and do 
• Tips on using copper tape to treat snails 
• Clarification specifics on impact of harmful insecticides 
• Product list that we actually sell 
• Information from Annie 
• Partnership with OSH 
• Learning new products 
• Learning that they could do events on weekends 
• Sales drivers and EPA benefit 
• Understanding the whole program 
• The overview on what was offered 
• Handouts beneficial to take back to store 
• Discussion 
• Information on pesticides 
• Visual aids 
• Discussion of topics 
• That the employees got this information 
• Good pests and fertilizers 
• Showing good bugs in different phases 
• All of it was useful 
• Hierarchy of products, i.e. baseline, 2nd, 3rd, etc. 
• Going over the products 
• Greater understanding of pests 
• Pictures and supply information sheets 
• Learning about the OWOW shelftalkers 
• Learning new information about bugs 
• Information on new pests/treatments 
• Mulching 
• The identification of pests 
• Knowing the difference between good bugs & bad insects 
• Information on good bugs 
• Information on timing for different traps & sprays 
• The description of different products 
• Discussion about Neem Oil and its possible effects on bees 
• New product information - Whitney Farms lawn weed killer 
• Information about pests to look out for & their natural predators 
• Expertise of the instructor 
• Details about preseason pruning 
• Information on pesticides 
• Information about how the ingredients of products work 
• Pictures 
• Insect ID 
• Potential resources (website & pest guide) 
• Pest or Pal 
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• It was a refresher course 
• Beneficial insects 
• Introduction to website 

 
What part of the training was least useful? 

• Everything was extremely useful 
• Product use because I already knew most of it 
• All of the training was very good 
• More pictures 
• Alternatives to rodenticides 
• Not likely to read paper copies of articles  
• Runoff from watering plants 
• Not clear on shelftalkers 
• Detail descriptions of each item in folder 
• Video 
• Not enough time 
• Soil 
• During the talk, the written material wasn’t used much 
• I am new so it all helped 
• Most of the stuff she presented was new 
• Handouts - not that they aren’t useful but not to be looked at during talking 
• Birds 
• Pictures 
• Too much paperwork 
• Information on weeds 
• Introduction to website 
• Nice refresher 
• New employees benefit greatly 

 
Did the information change your views about pesticides? How? 

• Yes. And I educate when selling organics if possible 
• No 
• Yes, not much perspective before 
• Already on-board with IPM 
• Yes, there are “good” pesticides 
• Yes, more awareness 
• Yes, I did not know how dangerous it was 
• Yes, the white flies 
• I don’t use them 
• No, I never recommend anything different than what was discussed 
• Validated that it’s okay to wait for natural predators! 

 
When this training is held again, what changes do you suggest? 

• Screen closer 
• More time on the common fungus 
• More clarity in visuals 
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• Debbie was so knowledgeable, I’m sure nothing could be changed 
• Larger class size 
• Should be for all garden and nursery associates 
• Start with slide show 
• More time for training 
• More information on what causes diseases on plants 
• Quality was excellent, perhaps further sessions with additional information 
• Go a little slower 
• Have actual demonstrations 
• More handouts for our customers 
• More visual pictures 
• More specific product data 
• Emerging trends/new resources 
• Hand out shelftalkers as extras/new tags 
• Extra shelftalkers so we can use them for cross merchandising our product 
• More laminated information to advertise at our store 
• Slower presentation 
• Maybe offer a sign-up for additional store trainings 
• More Q & A 
• Make it longer with more examples 
• Make sure all employees can come 
• More information if possible 
• Larger groups would have more questions or different information to share 
• Use less chemicals and instead use good insects in gardens 
• Pest ID 
• The insect ID cards would be better with photos 
• Do it annually 
• More visuals of good bugs & bad bugs 
• Focus on a specific product 
• Mention new pests that are threatening (citrus) and the importance of respecting 

quarantines 
• More visual aids with better incorporation 
• More slides on bad parts of pesticides/sprays 
• Plant ID samples so we can really see problems 
• Pick a day when I’m off work 
• Better tour of website 
• Have a different setting so it holds attention 
• Less paper. Maybe leave handouts on table for people to take after going over the 

materials 
 
How much of today’s information was new to you? All  29 Some  92 None  6 
 
Comments:  

• Annie is great! 
• My favorite meeting of the year. Annie is very informative and definitely knows her 

stuff. Makes me want to be more aware of water pollution and pesticides. Thank You! 
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• A lot of information but handouts will be helpful 
• I have been around a while but new employees need it and appreciate the review 
• Debbie’s enthusiasm made her presentation even more interesting 
• Debbie is excellent 
• Thank You! 
• I had previous training 
• Answered a lot of my own questions 
• It was a good training session 
• Very good information 
• I used to be the nursery lead and am previously familiar with the products and program 

and learned some at recent managers meeting at the San Carlos store 
• Thank you for the training folder - very informative ☺ 
• Good job 
• I just had presentation at my location 
• Annie and staff are always welcome at the San Leandro store 
• Very interested in having in-store promotions on Spring weekends - more weekend 

events 
• I used to run the nursery department so I was familiar with the program 
• Good training 
• Great presentation. Thank You 
• Good topics 
• Very good presentation 
• Great job! 
• Great presentation 
• I’ve heard a lot of this and it is great that it is at the store - so much good information 
• It is always good to know your products when using it in the garden 
• I’m fairly new so it was all beneficial 
• Better understanding of microbes 
• Fun. Lots of good information 
• Very informative 
• Insects 
• I would be interested in another, more detailed presentation 
• Thank you for the Good Bug/Bad Bug handout which will be very useful 
• Great Q & A session 
• Further recommendations & information regarding products we carry was especially 

useful 
• A few of the Bug ID’s were interesting and new 
• She was very nice & extremely friendly & knowledgeable 
• I need to learn more about insects 
• I really enjoyed it 
• Would like a follow up with David to show more of us how to use IPM website 
• Great information 
• Really streamlines and helpful 
• Good Bug/Bad Bug game proves to research first before any action 

 
 



The Santa Clara Urban Runoff Pollution Prevention Program (SCVURPPP), a consortium of local agencies, is your local government and 
community working together to protect creeks, watersheds and San Francisco Bay. 

For store managers - Will you continue to provide this training to new employees yourself?   
 
Yes  38  No  1 I will use a trainer  9      Comments: 

• As time allows. Like to have Debbie 
or Annie return. 

• My department lead will continue 
training and I will do follow up 
questions. 

 
 



City Store Name Address
FY02-03 

Training

FY03-04 

Training

 FY04-05 

Training 

 FY05-06 

Training

FY06-07 

Training

FY07-08 

Training

FY08-09 

Training

FY09-10 

Training

FY10-11 

Training

FY11-12 

Training

1 Home Depot 480 E Hamilton Ave 1/31/11

2
SummerWinds 

Nursery 

2460 S Winchester 

Blvd 
4/28/03 2/18/04 2/2/05 1/31/06 6/5/07 2/5/08

2/3/09, 

6/1/09

2/1/11 & 

2/2/11 
9/19/11

3
SummerWinds 

Nursery 
1491 S De Anza Blvd 9/4/03 2/18/04 2/2/05 1/31/06 6/5/07 4/23/08

2/3/09, 

5/20/09

2/1/11 & 

2/2/11
6/25/12

4 Yamagami's Nursery 1361 S De Anza Blvd 3/20/03 6/2/04 2/1/06 5/2/07 3/5/08 2/10/09 3/2/10 11/23/10 1/24/12

5
Los Altos Garden 

Supply 
4730 El Camino Real 12/19/09

6 Los Altos Nursery 245 Hawthorne Ave 4/5/10

7 Walgreens

 

303 2nd St

8
Ace Los Gatos 

Hardware 
15300 Los Gatos Blvd 3/17/11

9 Home Depot 1177 Great Mall Drive 2/10/11

10
Orchard Supply 

Hardware 
125 N Milpitas Blvd 5/11/06 5/11/06 4/16/12

11
Blossom True Value 

Hardware
1297 W El Camino Real

12
Orchard Supply 

Hardware 
2555 Charleston Rd 4/9/03 11/17/11

13
SummerWinds 

Nursery 
805 Yuba Dr 2/27/03 2/19/04 7/20/05 1/31/06 5/22/07 2/6/08 2/3/09

2/1/11 & 

2/2/11
2/16/12

14
Palo Alto Ace 

Hardware 
875 Alma Street 2/3/05 5/4/06 1/30/07 5/21/08 5/26/09 6/16/11

List of Stores in the SCVURPPPP IPM Store Partnership Program and Training Dates

Campbell

Cupertino

Los Altos

Los Gatos

Milpitas

Mountain View

Palo Alto
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City Store Name Address
FY02-03 

Training

FY03-04 

Training

 FY04-05 

Training 

 FY05-06 

Training

FY06-07 

Training

FY07-08 

Training

FY08-09 

Training

FY09-10 

Training

FY10-11 

Training

FY11-12 

Training

15 Peninsula Hardware 2676 Middlefield Rd 4/29/03

16

Common Ground 

Organic Garden 

Supply 

559 College Ave 3/2/12

17
SummerWinds 

Nursery 
725 San Antonio Rd 5/23/04 2/2/05 2/1/06 6/27/07 4/23/08

2/4/09, 

6/1/09
6/17/10

2/1/11 & 

2/2/11
6/8/12

18 Home Depot 2435 Lafayette St 2/23/12

19
Orchard Supply 

Hardware
3615 El Camino Real 5/25/06

20
SummerWinds 

Nursery 
2931 El Camino Real

2/1/11 & 

2/2/11
3/20/12

21 Ace Hardware 2253 Lincoln Ave 5/21/08 5/21/09

22
Almaden Valley 

Nursery 
15800 Almaden Exwy 4/23/03 5/19/04 5/2/06 5/16/07 3/20/08 4/8/09 6/23/10 6/29/11 6/29/12

23 Home Depot 2181 Monterey Road 4/13/10

24 Home Depot 2855 Story Road 5/4/10

25 Home Depot 635 W Capitol Expy 1/11/10

26 Home Depot 1855 Hillsdale Ave 4/6/10

27 Home Depot 975 De Anza Blvd 1/25/11

28 Home Depot 920 Blossom Hill Rd 5/12/10

29
Orchard Supply 

Hardware 
720 W San Carlos St 3/6/03 3/21/12

30
Orchard Supply 

Hardware 
3000 Alum Rock Ave 3/5/03 5/5/06 1/20/10

31
Orchard Supply 

Hardware 
1130 Branham Ln 3/6/03 5/9/07 6/19/12

32
Orchard Supply 

Hardware 
1751 E Capitol Expwy 3/13/03

33
Orchard Supply 

Hardware 
5651 Cottle Rd 5/1/03 5/19/10 6/12/12

San Jose

Santa Clara
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City Store Name Address
FY02-03 

Training

FY03-04 

Training

 FY04-05 

Training 

 FY05-06 

Training

FY06-07 

Training

FY07-08 

Training

FY08-09 

Training

FY09-10 

Training

FY10-11 

Training

FY11-12 

Training

34
Orchard Supply 

Hardware 
5365 Prospect Rd 3/6/03 4/30/08

35 Payless Nursery 2927 S King Rd 5/9/06 3/14/07

36
SummerWinds 

Nursery 
4606 Almaden Expwy 4/23/03 7/11/04

2/2/2005
2/1/06 6/5/07 4/23/08

2/4/09, 

6/2/09

2/1/11 & 

2/2/11
5/17/12

Sunnyvale  

37 Home Depot 680 Kifer Rd 1/13/10

38
Orchard Supply 

Hardware 

777 Sunnyvale-

Saratoga Rd 
5/28/03 1/27/11

39
SummerWinds 

Nursery 
861 E. El Camino Real 7/7/04 2/2/05 2/1/06 5/22/07 2/5/08

2/4/09, 

6/2/09

2/1/11 & 

2/2/11
4/24/12
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Santa Clara Valley Green Gardener 

Training Program 

FY 11-12 Activities 

 
 

Background 

 

In FY 07-08, the Program piloted the first Santa Clara Valley Green Gardener training.  

The Green Gardener program is an educational initiative that brings quality training to 

professional landscapers, gardeners and landscape maintenance workers on how to 

“garden green”. 

 

Each training session consists of ten 2-hour classes, held once a week for ten weeks. The 

training is conducted in collaboration with the Sunnyvale-Cupertino Adult Community 

Education (ACE) and the Master Gardeners of Santa Clara County. On completion of 

the training, graduates are provided a certificate of completion and a Green 

Gardener card that is valid for one year.  

 

To maintain their status as Green Gardeners, and to renew the Green Gardener card, 

landscape maintenance professionals are required to fulfill one of the following Continuing 

Education requirements:  

• Take two hours of additional classes that are related to at least one of the topics 

covered in the class. OR 

• Fill out and submit the Green Gardener Self Assessment form. OR 

• Have three customers fill out and submit the Green Gardener Customer Evaluation 

Form.   

 

FY 11-12 Activities 

 

The Program conducted two training sessions in FY 11-12.  The training session in English 

was on Wednesdays, September 14 - November 16, 2011 and the session in Spanish was 

on Thursdays, September 15 - November 17, 2011. The Program provided funds toward 

student fees, guest speaker fees, Spanish interpreter fees, and supplies (soil probes, 

magnifying lenses, Green Gardener hat patches, and “Good Bug Bad Bug” Charts).   

 

FY 10-11, the City of San Jose received a grant from the Department of Pesticide 

Regulation that included funding for providing sustainable landscaping trainings to 100 

private landscapers over a period of three years. The City used a part of these funds 

toward conducting a Green Gardener Training in Spanish in February-April 2012.  

 

In addition, the Program held two two-hour bilingual (English and Spanish) classes on 

“Irrigation System Troubleshooting” classes to offer Green Gardeners an opportunity to 

re-certify. These were held on January 26 and January 28, 2012. Both classes were 

taught by Richard Bean and translated by Laura Monczynski. 
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The Program conducted outreach to inform local landscape maintenance businesses 

about the trainings. Outreach to residents was also done to inform them about the 

availability of trained Green Gardeners. Outreach efforts included the following: 
 

• Mailing flyers to local landscaping businesses;  

• Advertising on radio; 

• Developing an article about upcoming classes and distributing to local media 

outlets; 

• Posting training announcements on the Watershed Watch website, Facebook, and 

Twitter;  

• Distributing flyers at outreach events; and 

• Posting the list of trained Green Gardeners on the Watershed Watch website;  

 

Evaluation of Effectiveness 

 

In FY 11-12, 40 individuals completed the Program’s Green Gardener training; 20 took the 

training in English and 20 in Spanish.  A total of 19 individuals completed the City of San 

Jose’s Green Gardner training.  

 

A summary of the evaluations from the Green Gardener training is included in Appendix 9-2. 

It indicates that attendees found the class very useful and will be making changes to their 

landscape management practices based on what they learned at the trainings. Attendees 

were required to take a final test to receive the certificate of completion. This ensured that 

they understood the curriculum and will be able to implement the practices at their client 

locations.   

 

45 Green Gardeners attended the two re-certification classes offered by the Program. In 

addition, 19 Gardeners re-certified using other options, such as submitting self-assessments or 

attending other classes. 

 

Currently, the Santa Clara Valley Green Gardener List includes 92 Green Gardeners. Of 

these, 62 are professional landscape maintenance contractors and 30 are individuals that 

do not provide professional services.  The list of Green Gardeners in distributed at outreach 

events and is available online at http://www.mywatershedwatch.org/findgardener.html. 

 

 



Santa Clara Valley Green Gardener: Final Evaluation

English Class - FALL 2011

Total Evaluations = 17
 

1.  How did you learn about this class?
Flyers 2 Newspapers 1 Supervisor/Boss 10

Article in CLCA 2 Radio 0 Clients 0
ACE Class Mailer 3 Friends 1

Other Master Gardeners of SCC

2.  Which cities do you have clients located in or have worked on jobs there within the past year?
Campbell 0 Cupertino 9 Los Altos 2 Los Altos Hills 1
Los Gatos 0 Santa Clara 0 Milpitas 0 Monte Sereno 0

Mountain View 3 Palo Alto 3 San Jose 2 Saratoga 0
Sunnyvale 4 Unincorp. SCC 0

Other 

Topic Useful Somewhat Useful Not Useful Comments:
Soils 16 1 0
Pruning 17 0 0

Right Plant, Right Place 17 0 0

Integrated Pest Mgmt. 16 0 0
Compost/Mulches 17 0 0
Fertilizers 15 2 0
Irrigation (1,2,3) 15 2 0

Air Quality 13 4 0

Want to know about drip and 
controllers

Excellent empowering 
speaker
Excellent empowering 
speaker

Treated too lightly and 
doesn’t take a stand on why 
blowers and all 2 cycle 
engines should be banned 
based on the science

Menlo Park (1), Pioneer (1)

3.  Were the following topics useful?

Other topics that you would have like to learn?  More on diseased trees, grass and shrubs



Santa Clara Valley Green Gardener: Final Evaluation

English Class - FALL 2011

4.  Will you be changing any of your landscape management practices based on what you have learned in class?
Yes 17 No 0

5.  Please provide one or two examples of a practice that you will be changing:

Benefit Important Somewhat Important Not Important Comments:
Information & Training 12 2 0
Comparing ideas with 
others 12 3 0
Meeting with experts and 
guest lecturers 15 1 0
Getting on the certification 
list for Green Gardeners 
for public outreach 12 4 0

6.  Which benefits from this program are important to you?

 
• Mulching; irrigation scheduling
• Grass cycling
• Irrigation management
• No/little pesticides
• Beneficial insects
• Improve composting
• Catch can test
• Less fertilizer
• Replace lawn
• Pruning; right plant, right place



Santa Clara Valley Green Gardener: Final Evaluation

English Class - FALL 2011

7.  Are class slides and information important to you?  
Important Somewhat Important Not Important Comments:

Were the class slides 
shown in class useful? 12 4 0

Were the slide copies in 
your notebook useful? 11 4 0

Were the other handouts 
provided useful? 15 0 0

8.  Would you recommend this Green Gardener class to a friend?
Yes 16 No 1

9.  Would you be interested in taking an advanced Green Gardener course?
Yes 13 No 3

10.  Was the location convenient for you at the ACE Center?
Yes 14 No 2

11.  Were the class times convenient for you?
Yes 15 No 2

5-7pm 2 No 3

6-8pm 1 Yes 1

Saturday 1

13.  Do you work for: Yourself 3 A Company 3 An Agency 8

12.  Is there a time of day that would be more convenient for the class?   (Open ended question)

Some hard to read; more 
between the lines information

The lecturers copy would 
have been more useful

Please tell us what we could do better: Make the class online; Have speakers go over questions at the end



Santa Clara Valley Green Gardener: Final Evaluation

English Class - FALL 2011

14. How many different landscape maintenance clients do you have? (Open ended question)
Zero clients 3 4-8 clients 2 10+ clients 2

60 clients 1

15.  Please tell us about how much landscape maintenance training you have had before taking this class:
None 2 Some Classes 11 A degree in 

horticulture or 
other program

2

16.  How much would you be willing to pay for this class?
$40 4 $80 10 $120 1

17.  In which language do you prefer to receive training?
English 14 Spanish 0 Vietnamese 0 Other 0

18.  Please tell us any other suggestions you may have to make the Green Gardner classes better?

• 2 sessions of pruning would be helpful

• Keep information for tests on the slide material

• More hands-on in irrigation head adjustment and basics with controllers

• List of contact information of all guest speakers

• Better temperature control in the classroom

• Longer program to go in-depth more

• More hands-on

• Make sure there is enough time for everyone to do the hands-on part

• Have a section on diseases for grasses, trees,and shrubs

• More information on edible landscaping



Santa Clara Valley Green Gardener: Final Evaluation

Spanish Class - FALL 2011

Total Evaluations = 20

1.  How did you learn about this class?

ACE Class Mailer 1 Newspapers 0 Flyers 0

Article in CLCA 0 Radio 0 Other 4

Supervisor/Boss 7 Clients 1 Friends 7

2.  Which cities do you have clients located in or have worked on jobs there within the past year?

Campbell 2 Cupertino 6 Los Altos 10 Los Altos Hills 5

Los Gatos 6 Santa Clara 5 Milpitas 2 Monte Sereno 2

Mountain View 5 Palo Alto 9 San Jose 7 Saratoga 3

Sunnyvale 5 Unincorp. SCC 1

Other 

Topic Useful Somehwat Useful Not Useful Comments:

Soils 15 0 0

Pruning 14 3 0

Right Plant, Right Place 17 1 0

Integrated Pest Mgmt. 15 2 0

Compost/Mulches 16 1 0

Fertilizers 17 1 0

Irrigation (1,2,3) 17 0 0

Air Quality 13 3 0

Mas espicacion; Muy bueno  

Muy bueno; Dificel de contender; 

Poder obtener desquentas

Muy bueno; Hubiera alternativas 

como maquinas de pila                              

Menlo Park, Pacifica, Portola, Presidio, San Francisco, Redwood City

3.  Were the following topics useful?

Muy bueno; exelente

Muy bueno

Muy bueno; obtener compost gratis 

en otras ciudades

Informacion muy buena

Esta muy bien



Santa Clara Valley Green Gardener: Final Evaluation

Spanish Class - FALL 2011

   

5.  Will you be changing any of your landscape management practices based on what you have learned in class?

Yes 17 No 3

6.  Please provide one or two examples of a practice that you will be changing:

4. Other topics that you would have like to learn? Mas sobre manejo de plagas; nombres de plantas y arboles y programaciones 

de lucez y relojes; saber mas deplantas, disenos de jardines; me fue de mucha importacia este curso gracias! ; muy buen 

programa; me gustaron mucho las clases; todos los menciomados pero profundisar mas en los termas; mas como añadir arena 

para ablandar tierres arcillioso

• Voy a programar los relojes del rigeo mas frequente 

• Voy anadir mulch para prevenir las malesas 

• Usar organico

• Usar herramientas manueles

• Apodar mas natural

• Regar apropriadamente

• Usar menos quimicos

• El uso de la sopladoras evita el derrame de gasolina

• La irrigacion

• Planta correcta

• Manejo de plagas

• Reciclar cesped

• Programaciones de relojes frequentemente

• Programas los timers de acuerdo a la hoja Region 6: Central Inland Valleys

• Installar drip sistem cuando posible en vez de sprinklers

• Aplicacion de fertilizantes

• Plantas de acuerdo al sistema climatico de las casa campos

• Tratar de usar fertilizante organico

• No usar tantos quimicos

• Antes de fertilizar o aplicar pesticidas ya tengo 

• Que fertilizantes usar y que pesticidas usar tambien para mi todo es muy importante

• Selecconar plantas correctas

• Plantar arboles y flores en el lugar correcto mejor

• Usar compost y mulches, usar des perdicio verdes

• Irigacion apropriado, cobertura organico para previnir malesa



Santa Clara Valley Green Gardener: Final Evaluation

Spanish Class - FALL 2011

Benefit Important

Somewhat 

Improtant 

Not 

Important Comments:

Information & Training 15 1 0

Comparing ideas with 

others

19 0 0

Meeting with experts 

and guest lecturers

18 0 0

Getting on the 

certification list for 

Green Gardeners for 

public outreach

17 1 0

8.  Were class slides and information useful to you:  

Useful Somewhat Useful Not Useful Comments:

Were the class slides 

shown in class useful?

17 0 0

Were the other 

handouts provided 

useful?

17 0 0

8.  Would you recommend Green Gardener class to a friend?

Yes 20 No 0

9.  Would you be interested in taking an advanced Green Gardener course?

Yes 20 No 0

Muy correcto

Necesario acelerar

Seria muy bueno

Beneficioso; Buen programa

Other:  Gracias por en senarnos a mejorar el trabajo; toda la informacion de las hojas que nos futuras referencias; muy bueno

Utiles para el examen; mas utiles

Please tell us what we could do better :  Tocar un poco mas afondo los temas; extendiendo las clases y practicas; dando mas clase 

de irigacion

Excelente

7.  What benefits from this program are important to you?



Santa Clara Valley Green Gardener: Final Evaluation

Spanish Class - FALL 2011

10.  Was the location convenient for you at the ACE Center?

Yes 18 No 2

11.  Were the class times convenient for you?

Yes 14 No 6

12-1pm 1 6pm 3

5pm 3 7-8pm 1

5-7pm 1

13.  Do you work for: Yourself 3 A Company 7 No Answer 7

14. How many different landscape maintenance clients do you have? (Open ended question)

1 client 3 15-20 clients 1 50+ clients 1

2-5 clients 3 20+ clients 2

15.  Please tell us about how much landscape maintenance training you have had before taking this class:

None 12 Some Classes 6 0

16.  How much would you be willing to pay for this program?

$40 6 $80 9 $120 5

17.  In which language do you prefer to receive training?

English 4 Spanish 20 Vietnamese 0 Other 0

A degree in horticulture or other 

program

12.  Is there a time of day that would be more convenient for the class? (Open ended question)



Santa Clara Valley Green Gardener: Final Evaluation

Spanish Class - FALL 2011

18.  Other suggestions you may have to make the Green Gardener classes better?

 

Comments:

• Me gustaria que fuera en San Jose

• A veces tenia dificultad para llegar

• Me gustaria que fueran 12 semanas y que las clases fuera 2-1/12 horas

• Me gustaria que estubien a Redwood City

• A esta hora hay much trafico para leegara a la clase

• Mas esplicacion

• Quiza mas tiempo

• La primera el horario despues de las 6pm

• Posible hacerio mas extenso, dos horas es muy poco, tres horas talvez

• Mas tiempo

• Mejorar algunas cosas en la proyeccion mas calidad, mas claridad

• Estas clases son muy importantes para que las tomen muchos de los jardineros que trabajan afuera

• Hubiera maneras de anunciar mas este programa para educar mas a los trabajadores

• Videos ejemplo

• Para mi todo esta buen las personas que ensenan son excelentos

• Para mi en general todo esturo excelente, solo me queda darles las gracias y agradecerles por el tiempo que se 

tomaron para ofrecernos este curso

• Extendiendo las clases a mas tiempo

• Extendirle otra media hora por did

• Todo estavien



Announcing  
Santa Clara Valley Green 
Gardener Re-Certification 

Classes in 2012 

Two recertification classes will be  offered in January 2012 for any of our Green 
Gardener Graduates.  Classes will be held in English and translated in Spanish. 
Attending just one of these classes will meet the continuing education require-
ment to keep your Green Gardener card active and your name on our website.   
   

These classes are sponsored by the Santa Clara Valley Urban Runoff Pollution 
Prevention Program (SCVURPPP) with the City of Sunnyvale and are free to all 
Green Gardeners.   
All classes will be held at  

Sunnyvale Community Center,  
Recreation Center Building, Neighborhood Room   

550 East Remington Ave,. 
Sunnyvale, CA   

(Access parking lot from Manet Drive. See map on back.) 

 
Irrigation System Troubleshooting  and Smart Controllers 

(Resolver Problemas de Riego y  los Reguladores Inteligente)  
with Richard Bean, Lane Irrigation  

& Laura Monczynski, Translator 
Saturday, January 28, 2012 

10 AM—Noon 

 Class Held in English y en Español 

Irrigation System Troubleshooting  and Smart Controllers 
(Resolver Problemas de Riego y  los Reguladores Inteligente)  

with Richard Bean, Lane Irrigation  
& Laura Monczynski, Translator 

Thursday, January 26, 2012 
4-6 PM 



Irrigation System Troubleshooting ( Resolver Problemas de Riego)    
with Richard Bean, Lane Irrigation (Classes held in English and Spanish—Laura Moncyznski, translator) 
To help save water used for landscape irrigation, learn about ways to troubleshoot and resolve problems 
with valves and controllers.   Topics will include tools used for valve repairs and diagnosing irrigation con-
troller problems. 
Para ahorrar agua en el paisaje, aprenda maneras de identificar y resolver problemas con válvulas y contro-
ladores de riego.  
Richard  has a B.S. in Ornamental Horticulture from Cal Poly and 30 years of experience in the landscape industry.  He 
is the owner of Lane Irrigation and teaches the Irrigation 2 and 3 classes for the Santa Clara Valley Green Gardener Pro-
gram  

_________________________________________________________________ 
REGISTRATION FORM 

THERE IS NO REGISTRATION FEE for Green Gardeners.  
(Es Gratis por Jardineros Verdes) 
Name:            
Mailing Address:         Zip   
Phone #:        
E-mail:        
Check the class you want to attend: (Marque la clase que usted quiere:) 
Same class will be offered both days. 
 □  Thursday, January 26, 2012  (4-6 PM)  
  Irrigation system Troubleshooting -Resolver Problemas de Riego  
 con Richard Bean y Laura Monczynski 
 □  Saturday, January 28, 2012 (10 AM-Noon) 
 Irrigation system Troubleshooting -Resolver Problemas de Riego  
 con Richard Bean y Laura Monczynski 
 

Please complete and email to Lori Baumgartner at <LoriB@eoainc.com>                       
or fax to 408- 720-8812  

Class Location 



Got a Smart 
Phone?  

Find this list online by 
scanning the code 

below 

 

 
 
 
 
 
  

Is Your Gardener a Green Gardener?  Is Your Gardener a Green Gardener?  
Hire a Santa Clara Valley Green Gardener to maintain your garden using 
sustainable landscape maintenance practices.  
Hire a Santa Clara Valley Green Gardener to maintain your garden using 
sustainable landscape maintenance practices.  

Santa Clara Valley Green Gardeners have received training to: Santa Clara Valley Green Gardeners have received training to: 
 Use resources wisely, conserve water, protect the soil, and reduce waste.  Use resources wisely, conserve water, protect the soil, and reduce waste. 
 Improve the health, appearance and value of landscapes.   Improve the health, appearance and value of landscapes.  
 Reduce urban runoff and stormwater pollution from landscape maintenance activities  Reduce urban runoff and stormwater pollution from landscape maintenance activities 
  
These Santa Clara Valley Green Gardeners provide professional landscape design, construction and/or 
maintenance services throughout
These Santa Clara Valley Green Gardeners provide professional landscape design, construction and/or 
maintenance services throughout Santa Clara County.  
 

For more information: call 1‐866‐WATERSHED or visit www.myWatershedWatch.org 

Green Gardener Name  Business Name 
Landscape Service Type: 
(Design, Construction, 
Maintenance) 

Phone Number 

Moises Aguayo  Common Ground Landscaping  Maintenance  408‐858‐3590 

Jesus Alvarado  M M Landscape Services, Inc.  Design, Construction & Maintenance  510‐304‐3400 

Richard Avery  Spirit of Taos Consultations  Design  949‐370‐6167 

Diana Bebbington  db Fine Gardening  Design & Maintenance  650‐269‐7990 

Janet Bell  Janet Bell & Associates  Design, Construction & Maintenance  650‐369‐3400 

Patti Berryhill  Berryhill Designs & Fine Gardening  Design, Construction & Maintenance  650‐868‐4262 

Jose Berumen  F&H Landscaping  Maintenance  408‐201‐2984 

Frank Bombardier  Bartlett Tree Experts  Maintenance (Tree Care)  408‐358‐7888 

Bonnie Brock  Bonnie Brock Landscape Design  Design & Maintenance  650‐465‐9073 

Enrique Castillo 
Team Works Sustainab
Landscapes 

le 
Maintenance  408‐250‐8619 

Juan Castro  Garden Wood Designs  Design, Construction & Maintenance  650‐851‐3331 

Jesύs Chagolla  Chagolla Gardening Service  Maintenance  408‐942‐8782 

Ignacio Chavez  Garden Wood Designs  Design, Construction & Maintenance  650‐851‐3331  

Nate Crosby  Crosby Landscaping  Design & Maintenance  408‐417‐5137 

Juan Dávila 
Team Works S
Landscapes 

ustainable 
Maintenance  408‐250‐8619 

Sharon Debell  Seven Scapes  Design, Construction & Maintenance  650‐996‐9366 

Sergio Facundo  Bonnie Brock Landscape Design  Design & Maintenance  650‐465‐9073 

Belinda Florio  Green Willow Gardens  Design & Maintenance  650‐305‐0034 

Israel Fonseca  F&H Landscaping & Maintenance  Maintenance  408‐201‐2984 

Filiberto Fonseca  Allied Landscape Services  Maintenance  408‐310‐8476 



For more in  1‐866‐WATERSHED w.myWatershedWatchformation: call  or visit ww .org 

Green Gardener Name  Business Name 
Landscape Service Type: 
(Design, Construction, 
Maintenance) 

Phone Number 

Vidal Fonseca  Allied Landscape Services  Maintenance  408‐310‐8477 

Pedro Garcia 
Flora Terra Landscape 
Management  Maintenance  408‐275‐1200 

Jenny Gregory  The Wavestone Group  Design & Construction  408‐244‐3456 

Juan Guerra 
Juan's Landscaping and 
Maintenance  Maintenance  650‐208‐0501 

Susan Harris  Bluebird Design & Plant Care  Design & Maintenance  408‐568‐4973 

Adoram Hernandez  Common Ground Landscape  Maintenance  408‐210‐7174 

Avimael Hernandez  Maranatha Landscaping  Design, Construction & Maintenance  408‐348‐0655 

Jaime Hernandez  Maranatha Landscaping  Design, Construction & Maintenance  408‐348‐0655 

Robert Hernandez  B&R Landscape Management  Maintenance  408‐258‐8922 

Peggy Lin Hung  Peggy Lin Hung Landscape Design  Design  650‐949‐3639 

Heidi K. Johnson 
HKJohnson & A
Landscape Des

ssociates, 
ign & Consultation  Design  408‐863‐0236 

Jason Karklins  Jason Karklins  Maintenance  408‐340‐3624 

Gretchen Klein  Seven Scapes  Design, Construction & Maintenance  650‐996‐9366 

Julia Konye  Green Willow Gardens  Design & Maintenance  650‐305‐0035 

Dominique Lala  Dominique Lala  Design & Maintenance  408‐279‐1993 

Christopher Mahan  Mahan & Sons, Inc.  Construction & Maintenance  408‐761‐0028  

Diane Mahan  Mahan & Sons, Inc.  Construction & Maintenance  408‐761‐8480  

Daniel Mahan  Mahan & Sons, Inc.  Construction & Maintenance  408‐688‐7415 

Juebnal Manrriquez    Janet Bell & Associates  Design, Construction & Maintenance  650‐369‐3400 

Tomas Martinez  Mendez Landscape  Construction, Maintenance  650‐576‐5281 

Mark McCabe 
Mark R. McCabe Landscape 
Contractor 

Construction  408‐978‐2965 

Edmund J Morrissey  JPA Landscape & Construction, Inc.  Design & Maintenance  925‐960‐9602 

John Morrissey  JPA Landscape & Construction, Inc.  Construction & Maintenance  
925‐960‐9602 
ext 13 

Agustin Muñoz 
Team Works Sustainable 
Landscapes  Maintenance  408‐250‐8619 

Antonio Ocegueda  Greener Maintenance Service  Maintenance  408‐729‐6097 

Samuel Palacios  Samuel's Gardening Service  Maintenance  408‐728‐3693 

Ben Palmer  B&R Landscape M nagement a Maintenance  408‐259‐8922 

Knud G. Pedersen  ‐  Maintenance  408‐464‐8983 

Victor Prosak  Avery Construction Co.  Construction & Maintenance  408‐209‐6007 

Maryanne Quincy  Q‐Gardens Landscape Design  Design  408‐739‐5493 

Bienvenido Raniel  Raniel Landscape  Maintenance  408‐431‐4954 

Miguel Moreída Rosales  Garden Wood Designs  Design, Construction & Maintenance  650‐306‐9374 

Edward Sanchez  ESD Landscape  Maintenance  408‐377‐6977 



For more information: call 1‐866‐WATERSHED or visit www.myWatershedWatch.org 

Green Gardener Name  Business Name 
Landscape Service Type: 
(Design, Construction, 
Maintenance) 

Phone Number 

Cruz Sandoval  Sandoval Garden Service  Maintenance  408‐272‐8806 

Dirk Thiele 
Environmental Improve
Service 

ment 
Design, Construction & Maintenance  408‐738‐0300 

Juan Vargas 
Flora  Terra Landscape 
Management 

Maintenance  408‐275‐1200 

Daniel Vazquez 
Team Works Sustainab
Landscapes 

le 
Maintenance  408‐250‐8619 

Miguel Vazquez  Vazquez Landscaping  Maintenance  408‐702‐0699 

Kevin Ventura  Bartlett Tree Experts  Maintenance (Tree Care)  408‐358‐7888 

Ignacio Zarate  Seven Scapes  Design, Construction & Maintenance  650‐996‐9366 

Abraham ZaZuete  Yellow Petal  Maintenance  415‐401‐5771 

Juan M. ZaZuete  Yellow Petal  Maintenance  415‐401‐5774 

 
 
 
 
 
 
The following individuals have taken our Green Gardener training but do not provide professional 
services. 
 

Green  Graduates  Gardener  

Julio Aguayo  Chi Ma  Hiral Sheth 

Raul A. Bueno  L i aura Monczynsk Denise Smith 

Trent Davlantis  Nicacio Negrete  An tt drew Schmi

Michael Drake  Karl R. Olsen  Hiral Sheth 

Brian Gathers  John Orton  Denise Smith 

Rosalio Gonzalez  Gustavo Perez  S  heila Strand

Albino Guadarrama  Caeli Pervelli  Dennis Suit 

Jav ez ier C. Hernand H  enry Rodrigues Paul Tognetti 

Brian Higgins  Terri Ramirez  Fran mez cisco Villa Go

Marc A. La Brie  He s nry Rodrigue Jon Williams 

Betty Luna  Raul Salazar 

Rosa M. Luna  Andrew Schmitt 

 
Congratulations Graduates! 
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FY 11-12 Regional IPM Partnership Program Report 

Below is a report of activities and accomplishments of the Regional IPM Partnership Program 
(also known as Our Water, Our World program) for FY 11-12. 

• Coordinated program implementation with major chains Home Depot, Orchard Supply 
Hardware (OSH), and Ace Hardware National.  Corporate office of OSH (San Jose) and 
Home Depot (Atlanta) directed support of the program with their stores. 

• Coordinated master print run of the following: fact sheets, shelf talkers, literature rack 
signage, beneficial bug brochure, magnet, Pest or Pal activity guide for kids, pocket guide, 
and Pests Bugging You? booklet. 

• Updated less-toxic Product Lists: Master – by brand name version; by pest version, and 
OSH and Home Depot-specific lists/labels. 

• Maintained Our Water, Our World website. 

• Provided Ask-the-Expert service. 

• Provided and staffed exhibitor booths. 
• Excel Gardens Dealer Show, Las Vegas (August 2011)  
• L&L Dealer Show, Reno (October 2011)  
• NorCal trade show (February 2012)  

• Provided on-call assistance (e.g., display set-up, training, IPM materials review) to specific 
stores (e.g., OSH, Home Depots)  

• Provided print advertising and articles – Chinook Coupon Book , Chinook Mobile Coupon 
Pack, and sponsorship of Save the Bay 50th Anniversary Gala. 

• Provided print advertising – Bay Nature magazine; Bringing Back the Natives Garden 
Tour’s garden guide. 

 

Additionally, BASMAA, in partnership with the UC IPM Program, continued to develop and 
implement a Pest Management Alliance grant from the Department of Pesticide Regulation for 
the IPM Advocates for Retail Stores project.  The project’s purpose is to develop and implement 
a program that will recruit, train, and mentor individuals to help retail stores implement the Our 
Water, Our World program.  The project kicked off in December 2010.  In FY 11-12, the project 
team: 

• Conducted classroom and field training of 10 IPM Advocate candidates learning from a 
curriculum developed by the project team;  

• Developed and implemented a post-training coordination and monitoring program for the 
Advocates;  

• Through the Advocates, worked with the stores to set up displays and conduct trainings of 
store employees;  

• Created an IPM Advocates web page with links to online information and materials from 
UC IPM and Our Water, Our World that provides one-stop shopping for store employees, 

  1

http://www.ourwaterourworld.org/
http://www.ourwaterourworld.org/AskOurExpert/tabid/103/Default.aspx
http://bay.chinookbook.net/
http://bay.chinookbook.net/articles/2011/11/3/save-the-bay-50thanniversarygala-co-sponsored-by-our-water-o.html
http://www.baynature.org/
http://www.bringingbackthenatives.net/
http://www.bringingbackthenatives.net/
http://www.ipmadvocates.com/


store managers, and IPM Advocates interested in keeping up with the latest IPM and 
product-related developments; and  

• Started to identify ways to sustain IPM Advocates after the grant expires (2014). 
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Collection of Street Sweeping Data‐ Co‐permittees 

 Summary of Street Sweeping Activities for FY 2011‐2012 
 Summary of Co‐permittee Street Sweeping Activities and Estimated Mean Pollutant Load 

Reduction for Copper and Nickel ‐ FY 2011‐2012 
 Summary of Co‐permittee Street Sweeping Activities and Estimated Mean Pollutant Load 

Reduction for Lead and Zinc ‐ FY 2011‐2012 
 
 
 
 



 

Municipality Miles of Total Miles Volume of Leaf Litter
Paved Streets Swept Material Collected Collected13

City of Cupertino1,2,3 308 13,065 2,239 yd 3 0.17 yd 3/miles 8,245 tons

City of Los Altos1,2 108 5,242 1,571 yd 3 0.30 yd 3/miles
542

11,076
yd3

tons
City of Los Altos Hills2 57 1,363 10 yd 3 0.01 yd 3/miles 148 tons

City of Milpitas 126 9,005 3,234 yd 3 0.36 yd 3/miles 870 yd3

City of Mountain View 340 10,147 8,437 yd 3 0.83 yd 3/miles 3,630 yd3

City of Palo Alto 419 22,227 20,340 yd 3 0.92 yd 3/miles
21,840
12,900

yd3

tons

City of San Jose 6,930 65,226 14,919 yd 3 0.23 yd 3/miles
31,3874

133,9295
tons
tons

City of Santa Clara2,6,7 247 29,395 6,803 yd 3 0.23 yd 3/miles 1,751 yd3

City of Sunnyvale8 734 25,687 18,945 yd 3 0.74 yd 3/miles
1,374

13,972
yd3

tons

West Valley Communities

     City of Campbell9,10 149 2,928 756 yd 3 0.26 yd 3/miles 6,473 tons

     Town of Los Gatos14 110 5,436 1,807 yd 3 0.33 yd 3/miles 7,097 tons

     City of Monte Sereno 28 689 140 yd 3 0.20 yd 3/miles 764 tons

     City of Saratoga2 275 3,348 902 yd 3 0.27 yd 3/miles 12,644 tons

County of Santa Clara2 232 16,553 2,128 yd 3 0.13 yd 3/miles
Santa Clara Valley Water 
District11 --- --- --- --- ---

207,248 tons
TOTALS 10,063 miles 210,311 miles 82,229 yd 3 30,007 yd 3

(53,408 tons)12

AVERAGE 15,022 miles 5,874 yd 3 0.39 yd 3/miles

Notes:

11. Does not conduct street sweeping.

3. Contractor started using regenerative air equipment on July 1, 2011.

9. The City of Campbell corporation yard is swept every other Friday.
8. The City of Sunnyvale continues to post problem areas with "No Parking" signs on scheduled sweeping days. 

5. Total weight of yard trimmings (including leaves) collected during FY 11-12.

10. Due to budget cuts, the street sweeping program was reduced to half on July 1, 2011.  The additional cleanup of heavy leaf drop areas was also cut.  This will be reflected in the decrease 
      in numbers shown above, compared to previous years/months.  

14. Sweeper frequency was temporarily reduced from December 1, 2011 through June 30, 2012 due to current sweeper going out of service and air quality restrictions on frequency of 
      old sweeper use. Replacement sweeper is anticipated to be on-line during FY 12-13.  

13. Includes total weight of yard trimmings collected by individual Co-permittees.  Leaf litter is co-mingled with yard trimmings.  Co-permittees do not have the ability to separate the weight or 
      volume of leaves from this waste stream. This total does not include the efforts of all Co-permittees. 

12. To determine the total volume of material removed in tons, it is necessary to convert cubic yards to tons.  It is estimated that the average density of street sweeping material is 1,299 pounds 
      per cubic yard (0.6495 tons per cubic yard) (Source: EOA, Inc., October 1996, Estimation of Copper Collected Through Street Sweeping Efforts. Prepared for San Mateo Countywide 
      Stormwater Pollution Prevention Program).  A value of 53,408 tons is calculated when 82,229 cubic yards is converted over to tons (82,229 cubic yards* .6495 tons/cubic yard= 53,408
      tons).  

Removal Rate
Vol./ Mile

4. Estimated weight of leaves collected during FY 11-12.

7. Clean-up campaigns conducted in April 2012.

1. Leaf litter included in material removed.
2. No leaf removal program other than routine street sweeping or yard waste collection.

6. Leaf VAC crews out on routes in November and December 2011.

Summary of Co-permittee Street Sweeping Activities - FY 2011-2012

streetsweeping_data-1112.xls Table Street  1



 

Municipality
Res. Com. Ind. Total Res. Com. Ind. Total Res. Com. Ind. Total Res. Com. Ind. Total

City of Cupertino 308 10,933 2,132 --- 13,065 1,798 441 --- 2,239 36.64 8.88 --- 45.52 72.42 17.58 --- 90.00
City of Los Altos 108 3,302 1,940 --- 5,242 1,077 494 --- 1,571 21.95 9.95 --- 31.90 43.38 19.70 --- 63.08
City of Los Altos Hills 57 1,363 --- --- 1,363 10 --- --- 10 0.20 --- --- 0.20 0.39 --- --- 0.39
City of Milpitas 126 4,624 4,381 --- 9,005 1,464 1,770 --- 3,234 29.83 35.65 --- 65.49 58.97 70.57 --- 129.54
City of Mountain View 340 6,406 2,160 1,580 10,147 5,235 1,851 1,351 8,437 106.68 37.29 146.00 289.96 210.85 73.80 28.26 312.92
City of Palo Alto 419 14,355 5,270 2,602 22,227 16,356 3,081 903 20,340 333.29 62.06 97.61 492.96 658.79 122.84 18.89 800.52
City of San Jose 6,930 37,766 27,460 --- 65,226 5,835 9,084 --- 14,919 118.90 182.97 --- 301.87 235.02 362.16 --- 597.19
City of Santa Clara 247 23,231 934 5,230 29,395 5,298 252 1,253 6,803 107.96 5.08 135.44 248.48 213.39 10.05 26.22 249.66
City of Sunnyvale3 734 20,956 4,731 --- 25,687 15,983 2,962 --- 18,945 325.69 59.66 --- 385.36 643.76 118.10 --- 761.86
West Valley Communities
     City of Campbell 149 1,415 1,513 --- 2,928 373 383 --- 756 7.60 7.71 --- 15.32 15.02 15.27 --- 30.29
     Town of Los Gatos 110 3,641 1,795 --- 5,436 1,211 596 --- 1,807 24.68 12.01 --- 36.68 48.78 23.76 --- 72.54
     City of Monte Sereno4 28 587 102 --- 689 109 31 --- 140 2.21 0.62 --- 2.84 4.37 1.24 --- 5.61
     City of Saratoga 275 2,568 780 --- 3,348 750 153 --- 902 15.27 3.07 --- 18.34 30.19 6.08 --- 36.27
County of Santa Clara 232 499 16,054 --- 16,553 103 2,025 --- 2,128 2.10 40.79 --- 42.89 4.15 80.74 --- 84.89
Santa Clara Valley Water 
District1

TOTALS 10,063 131,647 69,252 9,412 210,311 55,601 23,122 3,507 82,229 1,133 466 379 1,978 2,239 922 73 3,235

Notes:

4. The City of Monte Sereno is entirely residential zoned development. However, for the purposes of applying pollutant load rates, the City Hall parking lot area is reported separately and categorized as commercial type of use.

3. To determine the estimated pollutant load reduction of nickel (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was  multiplied by the mean concentration of trace metal content for street sweeping 
     samples determined in the study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999.  In this study, the mean nickel concentration for samples collected in residential areas (n=51) was 46.47 mg/kg.  In addition the mean     
     nickel concentrations for samples collected in commercial (n=17) and industrial (n=7) areas was 46.00 mg/kg and 24.14 mg/kg, respectively.  These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for nickel.  A 
     sample calculation is as follows:  (1077*46.47*6.43*0.785*0.85)/(0.00495*1000*1000)= 43.38

1. Does not conduct street sweeping.

2. To determine the estimated pollutant load reduction of copper (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was  multiplied by the mean concentration of trace metal content for street sweeping 
     samples determined in the study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999.  In this study, the mean copper concentration for samples collected in residential areas (n=51) was 23.51 mg/kg.  In addition the mean 
     copper concentrations for samples collected in commercial (n=17) and industrial (n=7) areas was 23.24 mg/kg and 124.71 mg/kg, respectively.  These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for 
     copper.  A sample calculation is as follows: (1798*23.51*6.43*0.785*0.85)/(0.00495*1000*1000) = 36.64

Miles of 
Paved 
Streets

Miles Swept
Volume of Material Collected                   

(Cubic Yards)

Estimated Mean Pollutant Load Reduction (Pounds)

Copper2 Nickel3

Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load Reduction for Copper and Nickel - FY 2011-2012
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Municipality

Res. Com. Ind. Total Res. Com. Ind. Total Res. Com. Ind. Total Res. Com. Ind. Total

City of Cupertino 308 10,933 2,132 --- 13,065 1,798 441 --- 2,239 68.26 42.43 --- 110.69 91.88 30.06 --- 121.95
City of Los Altos 108 3,302 1,940 --- 5,242 1,077 494 --- 1,571 40.89 47.53 --- 88.41 55.04 33.68 --- 88.71
City of Los Altos Hills 57 1,363 --- --- 1,363 10 --- --- 10 0.37 --- --- 0.37 0.50 --- --- 0.50
City of Milpitas 126 4,624 4,381 --- 9,005 1,464 1,770 --- 3,234 55.58 170.29 --- 225.87 74.82 120.66 --- 195.48
City of Mountain View 340 6,406 2,160 1,580 10,147 5,235 1,851 1,351 8,437 198.74 178.08 136.97 513.79 267.53 126.18 112.73 506.44
City of Palo Alto 419 14,355 5,270 2,602 22,227 16,356 3,081 903 20,340 620.93 296.42 91.57 1,008.93 835.85 210.03 75.36 1,121.25
City of San Jose 6,930 37,766 27,460 --- 65,226 5,835 9,084 --- 14,919 221.52 873.92 --- 1,095.44 298.19 619.22 --- 917.41
City of Santa Clara 247 23,231 934 5,230 29,395 5,298 252 1,253 6,803 201.13 24.24 127.07 352.44 270.75 17.18 104.57 392.50
City of Sunnyvale 734 20,956 4,731 --- 25,687 15,983 2,962 --- 18,945 606.77 284.97 --- 891.75 816.79 201.92 --- 1,018.71
West Valley Communities
     City of Campbell 149 1,415 1,513 --- 2,928 373 383 --- 756 14.16 36.85 --- 51.01 19.06 26.11 --- 45.17
     Town of Los Gatos 110 3,641 1,795 --- 5,436 1,211 596 --- 1,807 45.97 57.34 --- 103.31 61.89 40.63 --- 102.52
     City of Monte Sereno4 28 587 102 --- 689 109 31 --- 140 4.12 2.98 --- 7.10 5.54 2.11 --- 7.66
     City of Saratoga 275 2,568 780 --- 3,348 750 153 --- 902 28.45 14.67 --- 43.13 38.30 10.40 --- 48.70
County of Santa Clara 232 499 16,054 --- 16,553 103 2,025 --- 2,128 3.91 194.82 --- 198.73 5.26 138.04 --- 143.31
Santa Clara Valley Water 
District1

TOTALS 10,063 131,647 69,252 9,412 210,311 55,601 23,122 3,507 82,229 2,111 2,225 356 4,691 2,841 1,576 293 4,710

Notes:

4. The City of Monte Sereno is entirely residential zoned development. However, for the purposes of applying pollutant load rates, the City Hall parking lot area is reported separately and categorized as commercial type of use.

2. To determine the estimated pollutant load reduction of lead (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was  multiplied by the concentration of trace metal content for street sweeping 
     samples determined in the study entitled Street Sweeping for Pollutant Removal, Department of Environmental Protection, Montgomery County, Maryland, February 2002.  In this study, the lead concentration for samples collected in residential areas was 43.8 mg/kg.  
     In addition the lead concentrations for samples collected in commercial and industrial areas was 111 mg/kg and 117 mg/kg, respectively.  These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for lead.  
     A sample calculation is as follows: (1798*43.8*6.43*0.785*0.85)/(0.00495*1000*1000)= 68.26. 

3. To determine the estimated pollutant load reduction of zinc (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was  multiplied by the mean concentration of trace metal content for street 
     sweeping samples determined in the study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999.  In this study, the mean zinc concentration for samples collected in residential areas (n=51) was 58.96 mg/kg.  In 
     addition the mean zinc concentrations for samples collected in commercial (n=17) and industrial (n=7) areas was 78.65 mg/kg and 96.29 mg/kg, respectively.  These values were then converted over to pounds and summed to represent the estimated mean pollutant 
     load reduction for zinc.  A sample calculation is as follows: (1077*58.96*6.43*0.785*0.85)/(0.00495*1000*1000)= 55.04.  

Zinc3

Estimated Mean Pollutant Load Reduction (Pounds)

Mile of 
Paved 
Streets

Miles Swept
Volume of Material Collected

(Cubic Yards) Lead2

1. Does not conduct street sweeping.

Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load Reduction for Lead and Zinc - FY 2011-2012
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Milpitas 10B1 / 1140 Technology Dr Hydrant flushing 11/3/2010 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 10B2 / Technology Dr Hydrant flushing 11/3/2010 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 10C3 / San Disk Dr Hydrant flushing 11/3/2010 3 2,700 900 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 9E1 / Technology Dr Hydrant flushing 1/20/2011 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 9E2 / Technology Dr Hydrant flushing 1/20/2011 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 9F5 / Technology Dr Hydrant flushing 1/20/2011 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 23D2 / 1656 McCarthy Blvd Hydrant flushing 2/23/2011 2.5 2,250 900 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 23D3 / 1708 McCarthy Blvd Hydrant flushing 2/23/2011 2.5 2,250 900 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 23E6 / 1708 McCarthy Blvd Hydrant flushing 2/23/2011 2.5 2,250 900 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 9F4 / Technology Dr Hydrant flushing 2/23/2011 3 2,400 800 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F3 / 1335 French Ct Hydrant flushing 3/8/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F5 / 1438 Cuciz Ln Hydrant flushing 3/8/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 70D5 / 1426 Dempsey Rd Hydrant flushing 3/8/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F1 / Dempsey Rd @ French Ct Hydrant flushing 3/9/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F2 / 1402 Dempsey Rd Hydrant flushing 3/9/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 70A8 / 1494 David Ln Hydrant flushing 3/9/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C8 / Dempsey @ David Hydrant flushing 3/10/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F4 / 1360 Cuciz Ln Hydrant flushing 3/10/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60F6 / 1414 David Ln Hydrant flushing 3/10/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 70A7 / 1509 Cuciz Ln Hydrant flushing 3/10/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C7 / 1220 Dempsey Rd Hydrant flushing 3/31/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F7 / 953 Jungfrau Ct Hydrant flushing 4/3/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C6 / 1126 Dempsey Rd Hydrant flushing 4/7/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 45F8 / 844 Cameron Hydrant flushing 4/20/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59B15 / 840 Sinclair Frontage Hydrant flushing 4/20/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59B16 / 841 Sinclair Frontage Hydrant flushing 4/20/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 45F4 907 Cameron Hydrant flushing 4/21/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 45F5 / 915 Cameron Hydrant flushing 4/21/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 45F6 / Cameron @ King Ct Hydrant flushing 4/21/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 45F7 / Cameron Hydrant flushing 4/21/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Milpitas 60C3 /1306 Chewpon Ave Hydrant flushing 4/26/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C4 1077 Hay Ct Hydrant flushing 4/26/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 70A1 / Chewpon Ave @ Courtland Ct Hydrant flushing 4/26/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59D2 / 1024 Courtland Ct Hydrant flushing 4/27/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F3 / 1300 Mt Shasta Ave Hydrant flushing 4/27/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C5 / 1291 Chewpon Ave Hydrant flushing 4/27/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69D1 / 949 Courtland Ave Hydrant flushing 4/27/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 70A2 / 1089 Courtland Ct Hydrant flushing 4/27/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59D3 / 1390 Mt Shasta Ave Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F6 / 1338 Mt Shasta Ave Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F8 / 1022 Jungfrau Ct Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F9 / 1022 Matterhorn Ct Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C1 / 1040 Dempsey Rd Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 60C2 / 1033 Big Bear Ct Hydrant flushing 4/28/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F5 / 951 Matterhorn Ct Hydrant flushing 5/3/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F2 / 942 Dempsey Rd Hydrant flushing 5/12/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F4 / 963 Big Bear Ct Hydrant flushing 5/12/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59B5 / 1261 Aberfeldy Way Hydrant flushing 5/17/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C11 / 1552 Creighton Ct Hydrant flushing 5/17/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59F1 / 884 Dempsey Rd Hydrant flushing 5/17/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59B3 / 690 Dempsey Rd Hydrant flushing 5/18/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59B4 / 1552 Aberfeldy Way Hydrant flushing 5/18/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 58F6 / 1266 Acadia Ave Hydrant flushing 5/25/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C1 / 1194 Acadia Ave Hydrant flushing 5/25/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C2 / 1257 Glacier Dr Hydrant flushing 5/25/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C3 / 1243 Lassen Ave Hydrant flushing 5/26/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C4 / 1171 Acadia Ave Hydrant flushing 5/26/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C6 / 1296 Olympic Dr Hydrant flushing 6/1/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C7 / 1204 Olympic Dr Hydrant flushing 6/2/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C9 / 835 Pheland Ct Hydrant flushing 6/2/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Milpitas 59C8 / 1281 Platt  Hydrant flushing 6/22/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas
69A1 / Yellowstone Ave @ Saratoga 
Dr

Hydrant flushing 6/22/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69A2 / 1466 Saratoga Dr Hydrant flushing 6/22/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C10 / Platt @ Olympic Dr Hydrant flushing 6/23/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69A3 / 1525 Saratoga Dr Hydrant flushing 6/23/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69A4 / 1452 Platt Hydrant flushing 6/23/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 68D3 / 1404 Lassen Ave Hydrant flushing 6/29/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 68D4 / 1485 Olympic Dr Hydrant flushing 6/29/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69A5 / 1420 Olympic Dr Hydrant flushing 6/29/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 58F7 / 1382 Acadia Ave Hydrant flushing 6/30/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 59C5 / Lassen @ Glacier Dr Hydrant flushing 6/30/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 68D1 / 1448 Acadia Ave Hydrant flushing 6/30/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 68D2 / 1394 Glacier Dr Hydrant flushing 6/30/2011 3 2,250 750 ≤ 1 ≤ 8 ≤ Low to Medium

Milpitas 69A7/1502 Mt. Diablo Ave Hydrant Flushing 11/2/2011 3 8,112 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69D6/1504 Portola Dr Hydrant Flushing 11/2/2011 3 8,112 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69E1/Mt. Diablo (Ranch Height Dr) Hydrant Flushing 11/2/2011 3 8,112 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69A4/1498 Mt. Shasta Hydrant Flushing 11/2/2011 3 8,112 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 58A2/1239 Sinclair Frontage Rd Hydrant Flushing 2/1/2012 2 5,280 2,640
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 58A1/1234 Sinclair Frontage Rd Hydrant Flushing 2/1/2012 2 5,280 2,640
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 58A7/1239 Sinclair Frontage Rd  Hydrant Flushing 2/1/2012 3 7,920 2,640
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69E4/1500 Sonoma  Hydrant Flushing 2/2/2012 2 5,408 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69E3/ Mt. Shasta  Hydrant Flushing 2/2/2012 2 5,408 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69E2/ Mt. Shasta Hydrant Flushing 6/13/2012 2 5,408 2,704
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Milpitas 69D4/N. Park Victoria Dr Hydrant Flushing 6/20/2012 2 6,444 3,222
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69D7/N. Park Victoria Dr Hydrant Flushing 6/20/2012 2 6,444 3,222
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Milpitas 69D3/N. Park Victoria Dr Hydrant Flushing 6/21/2012 2 6,444 3,222
= or < 0.05 

mg/l
Between 6.5 – 

8.5
Did not monitor

Mountain View 2495 Leghorn Fire Flow Testing 7/26/2010 1 1,060 0 6.5 9.7

Mountain View 426 Villa St. Fire Flow Testing 7/27/2010 1 1,190 2 7 13.8

Mountain View 421 Evelyn Fire Flow Testing 7/28/2010 1 1,190 0.5 6.5 2.98

Mountain View 425 Evelyn Fire Flow Testing 7/29/2010 1 1,160 0 6.5 1.2

Mountain View Bush St./Villa St. Fire Flow Testing 7/30/2010 1 1,190 0 6.5 18.5

Mountain View Grant Rd./Preston Dr. Fire Flow Testing 7/30/2010 5 5,300 1 7 0.36

Mountain View 340 Levin Rd./Grant Rd. Fire Flow Testing 7/31/2010 5 5,300 0.5 7 0.68

Mountain View 503 Mansfield Dr./Preston Fire Flow Testing 8/1/2010 5 5,050 2 7 1.56

Mountain View 300 Mariposa Fire Flow Testing 9/15/2010 2 2,380 0 7 3.26

Mountain View Preston @ Grant Fire Flow Testing 9/20/2010 2 2,120 0 7 3.13

Mountain View 1776 Old Middlefield Rd Fire Flow Testing 10/20/2010 3 2,940 2.1 8.7 8.19

Mountain View 1905 W. ECR Fire Flow Testing 10/20/2010 3 3,420 2.1 9 4.04

Mountain View 580 Sleeper Ave. Fire Flow Testing 11/3/2010 1 950 0 7.5 3.18

Mountain View 455 Calderon Ave. Fire Flow Testing 11/9/2010 1 1,210 0 6.5 8.29

Mountain View Watham & Milton Hydrant Flushing 11/23/2010 120 45,000 0 7.5 4.5

Mountain View Waverly & Wellesy Hydrant Flushing 11/23/2010 120 45,000 0 7.5 0.51

Mountain View 3396 Lubich Dr. Hydrant Flushing 11/23/2010 120 45,600 0 7 5.62

Mountain View 575 N. Shoreline Blvd. Hydrant Flushing 11/29/2010 2 2,180 0 6.5 4.08

Mountain View 2600 West ECR Hydrant Flushing 11/29/2010 2 2,460 0 6.5 15.4

Mountain View 2650 West ECR Hydrant Flushing 11/29/2010 2 2,460 0 6.5 13.2

Mountain View 2690 West ECR Hydrant Flushing 11/29/2010 2 2,460 0 6.5 12

Mountain View 555 Ellis St. Hydrant Flushing 11/29/2010 2 2,680 0 7.5 15.8

Mountain View 1885 Miramonte Ave. Fire Flow Testing 12/4/2010 1 1,140 0 7 6.71

Mountain View 2598 Bayshore Pkwy. Fire Flow Testing 12/14/2010 1 1,140 0 7 12.4

Mountain View Barbara/Miramonte Hydrant Flushing 1/18/2011 30 11,400 0 7 >50
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View 1585 Charleston Fire Flow Testing 1/27/2011 2 1,640 0 7.5 0

Mountain View 575 N. Shoreline Blvd. Fire Flow Testing 2/23/2011 1 1,110 0.5 7 2.63

Mountain View 694 Pettis Ave.  Fire Flow Testing 3/2/2011 5 5,450 0 7 16.9

Mountain View 217 Ada Ave. Fire Flow Testing 3/13/2011 5 5,450 0 7 26.8

Mountain View 1842 N. Shoreline Blvd. Fire Flow Testing 3/22/2011 5 6,050 0 8 13.6

Mountain View 2698 Marine Wy Fire Flow Testing 3/30/2011 5 4,440 0 7 10.6

Mountain View 590 E. Middlefield Rd. Fire Flow Testing 3/30/2011 5 6,250 0 7 13.2

Mountain View 2215 Rock St. Hydrant Flushing 4/4/2011 10 8,250 0 7.8 4.89

Mountain View ZONE 3 AREA 1 Hydrant Flushing 4/4/2011 220 169,160 0 6.86 4.23

Mountain View ZONE 3 AREA 2 Hydrant Flushing 4/5/2011 133 100,780 0 7 5.77

Mountain View ZONE 3 AREA 3 Hydrant Flushing 4/6/2011 150 110,195 0 6.87 3.24

Mountain View ZONE 3 AREA 4 Hydrant Flushing 4/12/2011 131 90,535 0 6.83 4.24

Mountain View ZONE 3 AREA 5 Hydrant Flushing 4/13/2011 156 110,580 0 7.04 6.15

Mountain View 318‐336 W. Dana St. Fire Flow Testing 4/14/2011 5 5,550 0 7 4.23

Mountain View ZONE 3 AREA 6 Hydrant Flushing 4/14/2011 147.5 103,025 0 7 6.15

Mountain View 1641 Montalto Ave Fire Flow Testing 4/18/2011 10 7,900 0 7 10

Mountain View 208 Bonny ST Fire Flow Testing 4/18/2011 10 10,900 0 7 9.77

Mountain View ZONE 3 AREA 7 Hydrant Flushing 4/18/2011 139 83,426 0 6.81 2.85

Mountain View ZONE 3 AREA 8/9 Hydrant Flushing 4/19/2011 252 206,620 0.06 6.81 3.57

Mountain View 1808 N Shoreline Blvd Fire Flow Testing 4/28/2011 5 5,450 0 7 6.79

Mountain View 1208 Arbor Ct. Blowoff flushing 5/2/2011 6 1,218 0 6.5 4.39

Mountain View Parish Ct. Blowoff flushing 5/2/2011 6 1,218 0 6.5 1.6

Mountain View 1191 Maria Privada Blowoff flushing 5/2/2011 7 1,421 0 7 11.4

Mountain View 2681 St. Giles Ln. Blowoff flushing 5/2/2011 8 1,624 0 7 5.9

Mountain View 3388 Kenzo Ct. Blowoff flushing 5/2/2011 8 1,624 0 6.5 3.16

Mountain View Elena Privada Blowoff flushing 5/2/2011 9 1,827 0 7 1.19

Mountain View 3364 Kenzo Ct. Blowoff flushing 5/2/2011 10 2,030 0 7 2.64

Mountain View 526 Chelsey Ct. Blowoff flushing 5/2/2011 10 2,030 0 6.5 3.85

Mountain View Cristobal Privada Blowoff flushing 5/2/2011 10 2,030 0 7 9.3

Mountain View Preston Ct. Blowoff flushing 5/2/2011 10 2,030 0 6.5 3.47
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View 1325 Brook Place Blowoff flushing 5/2/2011 11 2,233 0 7 3.76

Mountain View 2480 Porterfield Ct. Blowoff flushing 5/2/2011 11 2,233 0 6.5 4.93

Mountain View 2504 Katrina Wy. Blowoff flushing 5/2/2011 11 2,233 0 7 1.36

Mountain View 2500 Diericx Dr. Blowoff flushing 5/2/2011 12 2,436 0 7 10.1

Mountain View 1426 Village Ct Blowoff flushing 5/2/2011 15 3,045 0 7 8.9

Mountain View 800 Rebecca Privada Blowoff flushing 5/2/2011 15 3,045 0 6.5 25.4

Mountain View 1193 Andre Ave. Blowoff flushing 5/3/2011 10 2,030 0 6.5 4.92

Mountain View 2701 Ramos Ct. Blowoff flushing 5/3/2011 10 2,030 0 6.5 0.99

Mountain View Tryna Dr. Blowoff flushing 5/3/2011 10 2,030 0 7 1.58

Mountain View Kern Ct. Blowoff flushing 5/3/2011 15 3,045 0 6.5 5.4

Mountain View 3390 Awalt Dr. Blowoff flushing 5/3/2011 20 4,060 0 7 1.4

Mountain View Mansfield Dr. Hydrant Flushing 5/3/2011 14 5,700 0 7 0.57

Mountain View 461 Palo Alto Ave Fire Flow Testing 5/9/2011 3 3,420 0 7 18.4

Mountain View Zone 2 Sheet 2 Blowoff flushing 5/17/2011 109 39,140 0.9 6.8 8.97

Mountain View Zone 2 Sheet 2 Blowoff flushing 5/18/2011 55 20,900 0.9 7.3 20.78

Mountain View Zone 2 Sheet 2 Blowoff flushing 5/19/2011 53 20,140 0.8 6.3 17.85

Mountain View 1600 Plymouth Fire Flow Testing 5/23/2011 3 2,940 0 9 0.77

Mountain View Zone 2 Sheet 3 Blowoff flushing 5/23/2011 109 41,420 0.6 6.5 29.21

Mountain View Zone 2 Sheet 3 Blowoff flushing 5/24/2011 75 54,691 0.5 7.33 49.2

Mountain View 1600 Amphitheatre Fire Flow Testing 5/25/2011 3 3,570 0 8 12.7

Mountain View 935 Evelyn Ave Fire Flow Testing 5/25/2011 3 3,750 0 7 11.7

Mountain View 1925 amphitheatre pkwy Hydrant Flushing 6/1/2011 22 3,740 2 6 3.84

Mountain View 231 N Whisman Rd Blowoff flushing 6/6/2011 10 3,000 0 6.5 3.86

Mountain View 2374 Thompson Ct. Hydrant Flushing 6/11/2011 30 18,900 0 8 4.85

Mountain View 1905 W El Camino Fire Flow Testing 6/13/2011 5 5,700 0 7 4.61

Mountain View 204 Sterlin Rd Fire Flow Testing 6/23/2011 2 2,120 0 6.5 11.7

Mountain View 100 Moffett Blvd Fire Flow Testing 6/23/2011 4 4,160 0 6.5 10.6

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 8 6,000 0 7 4.05

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 11 8,250 0 7 7.88

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 15 10,050 0 6 2.13
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 16 12,640 0 5 1.93

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 20 13,400 0 6 1.67

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 20 15,000 0 7 4.82

Mountain View Peet's Coffee and Tea Hydrant Flushing 6/23/2011 17 15,640 0 6 1.05

Mountain View 1225 Charleston Rd Fire Flow Testing 6/29/2011 4 4,360 0 6 8.41

Mountain View Thomas Ct Blow Off 7/1/2011 7 2,660 0.5 6.5 7.45

Mountain View 1058 Huff St Fire Flow Testing 7/12/2011 2 2,180 0 6 20

Mountain View 2021 Stierlin Ct. Fire Flow Testing 7/12/2011 3 3,480 0 6 11.3

Mountain View Calderon/Velarde Fire Flow Testing 7/12/2011 3 3,570 0 6 15

Mountain View Fire Flow Testing 7/26/2011 4 4,240 0 7 <50

Mountain View Fire Flow Testing 7/26/2011 4 4,360 0 7 <50

Mountain View Fire Flow Testing 7/26/2011 4 4,360 0 7 <50

Mountain View Fire Flow Testing 7/26/2011 4 4,640 0 6.5 <50

Mountain View Fire Flow Testing 7/26/2011 4 4,760 0 7 <50

Mountain View 208 Bonny St Hydrant Flushing 7/29/2011 25 13,250 0 6 40.5

Mountain View 2637 Marine Way Fire Flow Testing 8/3/2011 2 2,380 0 6.5 13.9

Mountain View 3535 Trumin Fire Flow Testing 8/22/2011 5 4,300 2 6 1.14

Mountain View 2590 California Fire Flow Testing 8/22/2011 4 5,360 2 6 6.61

Mountain View 2580 California Fire Flow Testing 8/22/2011 5 6,700 1 6 4.93

Mountain View 860 El Camino Real Fire Flow Testing 8/22/2011 9 9,090 2 6 6.57

Mountain View 554 San A Fire Flow Testing 8/22/2011 10 13,400 2 6 7.77

Mountain View Moraga/Muir Fire Flow Testing 8/25/2011 5 5,550 1 6 9.99

Mountain View Moraga/Muir Fire Flow Testing 8/25/2011 50 26,500 1 6 9.99

Mountain View Tulane Ct Water Quality Samplin 8/26/2011 31 11,780 0 6 14.8

Mountain View Tulane Ct Water Quality Samplin 8/26/2011 140 42,400 0 6 18.8

Mountain View 2698 Marine Fire Flow Testing 8/29/2011 2 1,840 0 7 4.38

Mountain View 1426 Todd St Fire Flow Testing 9/9/2011 2 1,420 0 6.5 18.9

Mountain View 2700 Coast Hydrant Flushing 9/13/2011 60 66,000 0 7 4.8

Mountain View La Salle/Man? Hydrant Flushing 9/15/2011 10 3,000 0 7 5.15

Mountain View 1330 Terra Bella Ave Fire Flow Testing 9/15/2011 3 3,330 0 7 11.2
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View Hyde? Hydrant Flushing 9/15/2011 20 6,000 0 6.5 4

Mountain View 872 Sonia Way Hydrant Flushing 9/19/2011 30 19,500 0.5 6.5 5.14

Mountain View 1776 Old Middlefield Way Hydrant Flushing 9/20/2011 10 3,400 0 7 5.8

Mountain View 850 Sladky Fire Flow Testing 9/26/2011 3 2,850 0 7 7.3

Mountain View Park/Miramonte Hydrant Flushing 9/26/2011 15 11,250 0 7 3.23

Mountain View ZONE 1 AREA D4 10/4/2011 5 5,700 0 7 37.4

Mountain View ZONE 1 AREA 12 10/10/2011 2 960 0 6 3.6

Mountain View ZONE 1 AREA 12 10/10/2011 3 1,740 0 7 8.3

Mountain View ZONE 1 AREA 12 10/10/2011 4 1,920 0 6 4.07

Mountain View ZONE 1 AREA 12 10/10/2011 4 1,920 0 6 1.97

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,120 0 6 1.03

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,120 0 6 2.99

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,120 0 6 1.33

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,120 0 6 2.19

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,120 0 7 6.18

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,320 0 7 6.85

Mountain View ZONE 1 AREA 12 10/10/2011 5 2,400 0 6 2.11

Mountain View ZONE 1 AREA 12 10/10/2011 4 2,520 0 7 5.2

Mountain View ZONE 1 AREA 12 10/10/2011 5 2,650 0 6 2.09

Mountain View ZONE 1 AREA 12 10/10/2011 5 2,650 0 6 0.98

Mountain View ZONE 1 AREA 12 10/10/2011 5 2,900 0 6 3.12

Mountain View ZONE 1 AREA 12 10/10/2011 5 2,900 0 6 2.49

Mountain View ZONE 1 AREA 12 10/10/2011 5 3,150 0 7 10.6

Mountain View ZONE 1 AREA 12 10/10/2011 5 3,150 0 7 25.8

Mountain View ZONE 1 AREA 12 10/10/2011 5 3,350 0 7 10.5

Mountain View ZONE 1 AREA 12 10/10/2011 5 3,350 0 7 13.1

Mountain View ZONE 1 AREA 12 10/10/2011 5 3,550 0 7 10

Mountain View ZONE 1 AREA 12 10/10/2011 6 3,780 0 7 17.8

Mountain View ZONE 1 AREA 12 10/10/2011 6 3,780 0 7 18.2

Mountain View ZONE 1 AREA 12 10/10/2011 7 4,060 0 6 4.99
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 12 10/10/2011 6 4,260 0 7 8.8

Mountain View ZONE 1 AREA 12 10/10/2011 6 4,260 0 7 6.07

Mountain View ZONE 1 AREA 12 10/10/2011 6 4,500 0 7 17.5

Mountain View ZONE 1 AREA 12 10/10/2011 10 4,800 0 6 3.66

Mountain View ZONE 1 AREA 12 10/10/2011 10 5,300 0 6 1.37

Mountain View ZONE 1 AREA 12 10/10/2011 10 5,300 0 6 2.57

Mountain View ZONE 1 AREA 12 10/10/2011 10 5,300 0 6 1.89

Mountain View ZONE 1 AREA 12 10/10/2011 8 5,680 0 7 20.2

Mountain View ZONE 1 AREA 12 10/10/2011 10 5,800 0 6 5.19

Mountain View ZONE 1 AREA 12 10/10/2011 12 6,360 0 6 3.1

Mountain View ZONE 1 AREA 12 10/10/2011 12 6,360 0 6 12.3

Mountain View ZONE 1 AREA 12 10/10/2011 12 9,000 0 7 4.96

Mountain View ZONE 1 AREA 12 10/10/2011 15 9,450 0 6 3.89

Mountain View ZONE 1 AREA 12 10/10/2011 15 9,450 0 6 4.67

Mountain View ZONE 1 AREA 12 10/10/2011 19 13,490 0 7 9.17

Mountain View ZONE 1 AREA 12 10/10/2011 20 14,200 0 7 8.35

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,100 0 7 1.91

Mountain View ZONE 1 AREA 11 10/11/2011 6 4,260 0 7 3.44

Mountain View ZONE 1 AREA 11 10/11/2011 6 4,260 0 7 7.33

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,300 0 7 2.41

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,300 0 7 3.81

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,300 0 7 3.86

Mountain View ZONE 1 AREA 11 10/11/2011 7 4,410 0 7 26.2

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,600 0 7 1.91

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,750 0 7 2.9

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,900 0 7 2.33

Mountain View ZONE 1 AREA 11 10/11/2011 5 4,900 0 7 1.47

Mountain View ZONE 1 AREA 11 10/11/2011 5 5,050 0 7 4.81

Mountain View ZONE 1 AREA 11 10/11/2011 8 5,300 0 7 16.8

Mountain View ZONE 1 AREA 11 10/11/2011 8 5,680 0 7 14.7
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 11 10/11/2011 8 5,680 0 7 18.9

Mountain View ZONE 1 AREA 11 10/11/2011 7 6,020 0 7 3.84

Mountain View ZONE 1 AREA 11 10/11/2011 9 6,390 0 7 22.9

Mountain View ZONE 1 AREA 11 10/11/2011 9 6,750 0 7 14.3

Mountain View ZONE 1 AREA 11 10/11/2011 11 7,810 0 7 10.8

Mountain View ZONE 1 AREA 11 10/11/2011 10 7,900 0 7 1.81

Mountain View ZONE 1 AREA 11 10/11/2011 11 8,250 0 7 36.19

Mountain View ZONE 1 AREA 11 10/11/2011 11 8,250 0 7 19.5

Mountain View ZONE 1 AREA 11 10/11/2011 10 11,100 0 7 2.35

Mountain View ZONE 1 AREA 11 10/11/2011 10 11,100 0 7 5.39

Mountain View ZONE 1 AREA 11 10/11/2011 15 11,250 0 7 9.19

Mountain View ZONE 1 AREA 11 10/11/2011 13 16,250 0 7 48.4

Mountain View ZONE 1 AREA 11 10/12/2011 4 3,260 0 7 5.8

Mountain View ZONE 1 AREA 11 10/12/2011 4 3,280 0 7 3.83

Mountain View ZONE 1 AREA 11 10/12/2011 6 4,020 0 7 3.76

Mountain View ZONE 1 AREA 11 10/12/2011 5 4,100 0 7 7.87

Mountain View ZONE 1 AREA 11 10/12/2011 6 4,260 0 7 21.6

Mountain View ZONE 1 AREA 11 10/12/2011 6 4,260 0 7 11.9

Mountain View ZONE 1 AREA 11 10/12/2011 6 4,500 0 7 8.43

Mountain View ZONE 1 AREA 11 10/12/2011 5 4,800 0 7 8.64

Mountain View ZONE 1 AREA 11 10/12/2011 6 5,520 0 7 9.99

Mountain View ZONE 1 AREA 11 10/12/2011 8 5,680 0 7 12

Mountain View ZONE 1 AREA 11 10/12/2011 7 5,740 0 7 9.99

Mountain View ZONE 1 AREA 11 10/12/2011 8 6,000 0 7 14.1

Mountain View ZONE 1 AREA 11 10/12/2011 9 7,110 0 7 13.8

Mountain View ZONE 1 AREA 11 10/12/2011 13 10,270 0 7 49.7

Mountain View ZONE 1 AREA 11 10/12/2011 12 11,040 0 7 9.99

Mountain View ZONE 1 AREA 10 10/18/2011 2 1,340 0 7 6.95

Mountain View ZONE 1 AREA 10 10/18/2011 3 1,590 0 7 1.84

Mountain View ZONE 1 AREA 10 10/18/2011 3 1,590 0 7 5
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 10 10/18/2011 3 1,590 0 6 1.97

Mountain View ZONE 1 AREA 10 10/18/2011 4 1,920 0 6 2.11

Mountain View ZONE 1 AREA 10 10/18/2011 4 2,000 0 6 0.99

Mountain View ZONE 1 AREA 10 10/18/2011 3 2,010 0 7 10.1

Mountain View ZONE 1 AREA 10 10/18/2011 4 2,120 0 6 2.08

Mountain View ZONE 1 AREA 10 10/18/2011 4 2,120 0 6 1

Mountain View ZONE 1 AREA 10 10/18/2011 3 2,130 0 7 3.67

Mountain View ZONE 1 AREA 10 10/18/2011 4 2,320 0 6 2.14

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,400 0 6 1.76

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,400 0 6 2.14

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,400 0 6 1.48

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,400 0 6 3.46

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,500 0 6 1.97

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,650 0 7 7.47

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,650 0 6 4.65

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,650 0 6 2.11

Mountain View ZONE 1 AREA 10 10/18/2011 4 2,840 0 7 13.5

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,900 0 6 2.03

Mountain View ZONE 1 AREA 10 10/18/2011 5 2,900 0 6 1.43

Mountain View ZONE 1 AREA 10 10/18/2011 3 2,940 0 7 9.81

Mountain View ZONE 1 AREA 10 10/18/2011 . 4  3,280 0 7 11.8

Mountain View ZONE 1 AREA 10 10/18/2011 4 3,280 0 7 5.43

Mountain View ZONE 1 AREA 10 10/18/2011 4 3,280 0 7 5.28

Mountain View ZONE 1 AREA 10 10/18/2011 5 3,400 0 6 3.42

Mountain View ZONE 1 AREA 10 10/18/2011 4 3,680 0 7 5.73

Mountain View ZONE 1 AREA 10 10/18/2011 7 3,710 0 7 9.3

Mountain View ZONE 1 AREA 10 10/18/2011 5 3,750 0 7 11.5

Mountain View ZONE 1 AREA 10 10/18/2011 7 4,060 0 6 2.17

Mountain View ZONE 1 AREA 10 10/18/2011 5 4,300 0 7 17.8

Mountain View ZONE 1 AREA 10 10/18/2011 6 4,500 0 7 5.84
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 10 10/18/2011 10 8,900 0 7 6.58

Mountain View ZONE 1 AREA 9 10/19/2011 4 2,120 0 7 3.02

Mountain View ZONE 1 AREA 9 10/19/2011 4 2,320 0 7 3.55

Mountain View ZONE 1 AREA 9 10/19/2011 5 2,650 0 7 10.6

Mountain View ZONE 1 AREA 9 10/19/2011 4 3,000 0 7 11.6

Mountain View ZONE 1 AREA 9 10/19/2011 5 3,150 0 7 5.04

Mountain View ZONE 1 AREA 9 10/19/2011 8 3,280 0 7 2.71

Mountain View ZONE 1 AREA 9 10/19/2011 7 3,710 0 7 1.51

Mountain View ZONE 1 AREA 9 10/19/2011 8 4,240 0 6.5 2.16

Mountain View ZONE 1 AREA 9 10/19/2011 8 4,240 0 7 3.09

Mountain View ZONE 1 AREA 9 10/19/2011 5 4,300 0 7 16.7

Mountain View ZONE 1 AREA 9 10/19/2011 7 4,410 0 7 2.81

Mountain View ZONE 1 AREA 9 10/19/2011 6 4,500 0 7 4.55

Mountain View ZONE 1 AREA 9 10/19/2011 8 5,360 0 7 11.6

Mountain View ZONE 1 AREA 9 10/19/2011 12 6,360 0 7 5.73

Mountain View ZONE 1 AREA 9 10/19/2011 9 6,390 0 7 3.43

Mountain View ZONE 1 AREA 9 10/19/2011 7 6,440 0 7 8.26

Mountain View ZONE 1 AREA 9 10/19/2011 8 6,960 0 7 9.16

Mountain View ZONE 1 AREA 8 10/20/2011 3 1,740 0 7 2.66

Mountain View ZONE 1 AREA 8 10/20/2011 3 2,010 0 7 2.05

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,120 0 7 21.1

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,120 0 7 9.86

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,120 0 7 11.8

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,120 0 7 6.31

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,120 0 7 2.34

Mountain View ZONE 1 AREA 8 10/20/2011 3 2,250 0 7 6.25

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,320 0 7 2.8

Mountain View ZONE 1 AREA 8 10/20/2011 4 2,680 0 7 8.79

Mountain View ZONE 1 AREA 8 10/20/2011 4 3,160 0 7 15.7

Mountain View ZONE 1 AREA 8 10/20/2011 6 3,180 0 7 5.29
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 8 10/20/2011 5 3,350 0 7 2.9

Mountain View ZONE 1 AREA 8 10/20/2011 5 3,550 0 7 7.8

Mountain View ZONE 1 AREA 8 10/20/2011 4 3,560 0 7 13.3

Mountain View ZONE 1 AREA 8 10/20/2011 4 3,680 0 7 5.08

Mountain View ZONE 1 AREA 8 10/20/2011 5 3,750 0 7 3.7

Mountain View ZONE 1 AREA 8 10/20/2011 5 3,950 0 7 17.1

Mountain View ZONE 1 AREA 8 10/20/2011 5 4,100 0 7 24.1

Mountain View ZONE 1 AREA 8 10/20/2011 8 4,240 0 7 4.72

Mountain View ZONE 1 AREA 8 10/20/2011 5 4,300 0 7 12.6

Mountain View ZONE 1 AREA 8 10/20/2011 7 4,410 0 7 9.99

Mountain View ZONE 1 AREA 8 10/20/2011 6 4,500 0 7 3.42

Mountain View ZONE 1 AREA 8 10/20/2011 8 4,640 0 7 7.78

Mountain View ZONE 1 AREA 8 10/20/2011 8 5,040 0 7 5.52

Mountain View ZONE 1 AREA 8 10/20/2011 6 5,160 0 7 18.8

Mountain View ZONE 1 AREA 8 10/20/2011 6 5,160 0 7 16.5

Mountain View ZONE 1 AREA 8 10/20/2011 9 5,220 0 7 2.32

Mountain View ZONE 1 AREA 8 10/20/2011 7 5,740 0 7 5.94

Mountain View ZONE 1 AREA 8 10/20/2011 9 6,030 0 7 3.85

Mountain View ZONE 1 AREA 8 10/20/2011 10 6,300 0 7 5.44

Mountain View ZONE 1 AREA 8 10/20/2011 8 6,320 0 7 5.71

Mountain View ZONE 1 AREA 8 10/20/2011 8 6,880 0 7 20.5

Mountain View ZONE 1 AREA 8 10/20/2011 13 9,750 0 7 9.06

Mountain View ZONE 1 AREA 6 10/21/2011 3 1,230 0 7 46.7

Mountain View ZONE 1 AREA 6 10/21/2011 4 1,640 0 7 21.6

Mountain View ZONE 1 AREA 6 10/21/2011 4 1,640 0 7 13.3

Mountain View ZONE 1 AREA 6 10/21/2011 4 1,920 0 7 2.12

Mountain View ZONE 1 AREA 6 10/21/2011 4 1,920 0 7 6.74

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,050 0 7 14.7

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,050 0 7 46.2

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,050 0 7 20.7
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 6 10/21/2011 4 2,120 0 7 12.6

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,400 0 7 2.08

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,400 0 7 16

Mountain View ZONE 1 AREA 6 10/21/2011 4 2,680 0 7 22.3

Mountain View ZONE 1 AREA 6 10/21/2011 5 2,900 0 7 5.21

Mountain View ZONE 1 AREA 6 10/21/2011 4 3,000 0 7 18.1

Mountain View ZONE 1 AREA 6 10/21/2011 4 3,160 0 7 42.8

Mountain View ZONE 1 AREA 6 10/21/2011 4 3,280 0 7 29.9

Mountain View ZONE 1 AREA 6 10/21/2011 8 3,280 0 7 42.9

Mountain View ZONE 1 AREA 6 10/21/2011 4 3,440 0 7 8.2

Mountain View ZONE 1 AREA 6 10/21/2011 8 3,840 0 7 36

Mountain View ZONE 1 AREA 6 10/21/2011 4 4,240 0 7 18.4

Mountain View ZONE 1 AREA 6 10/21/2011 6 4,500 0 7 3.26

Mountain View ZONE 1 AREA 6 10/21/2011 7 4,970 0 7 8.44

Mountain View ZONE 1 AREA 6 10/21/2011 7 5,530 0 7 3.99

Mountain View ZONE 1 AREA 6 10/21/2011 7 5,740 0 7 4.46

Mountain View ZONE 1 AREA 6 10/21/2011 7 5,740 0 7 14.3

Mountain View ZONE 1 AREA 6 10/21/2011 6 5,880 0 7 5.09

Mountain View ZONE 1 AREA 6 10/21/2011 8 6,560 0 7 3.22

Mountain View ZONE 1 AREA 6 10/21/2011 12 9,000 0 7 11.3

Mountain View ZONE 1 AREA 6 10/21/2011 16 14,240 0 7 39.8

Mountain View ZONE 1 AREA 6 10/21/2011 19 17,480 0 7 3.65

Mountain View ZONE 1 AREA 7a 10/24/2011 4 2,120 2 6 3.2

Mountain View ZONE 1 AREA 7a 10/24/2011 3 2,460 2 5 11.2

Mountain View ZONE 1 AREA 7a 10/24/2011 5 2,650 0 5 4.8

Mountain View ZONE 1 AREA 7a 10/24/2011 4 3,000 0 5 4.74

Mountain View ZONE 1 AREA 7a 10/24/2011 6 3,180 0 6 6.68

Mountain View ZONE 1 AREA 7a 10/24/2011 5 3,750 0 5 3.72

Mountain View ZONE 1 AREA 7a 10/24/2011 6 3,900 0.5 5 2.16

Mountain View ZONE 1 AREA 7a 10/24/2011 6 4,260 0 5 5.41
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 7a 10/24/2011 6 4,740 0 5 3.71

Mountain View ZONE 1 AREA 7a 10/24/2011 7 4,750 0 6 2.13

Mountain View ZONE 1 AREA 7a 10/24/2011 7 4,750 0.5 5 1.45

Mountain View ZONE 1 AREA 7a 10/24/2011 5 4,900 0 6 4.82

Mountain View ZONE 1 AREA 7a 10/24/2011 5 5,200 0 6 3.15

Mountain View ZONE 1 AREA 7a 10/24/2011 8 5,300 2 5 5.38

Mountain View ZONE 1 AREA 7a 10/24/2011 6 5,520 0 6 4.89

Mountain View ZONE 1 AREA 7a 10/24/2011 7 6,440 0 6 9.17

Mountain View ZONE 1 AREA 7a 10/24/2011 9 6,750 0 5 6.18

Mountain View ZONE 1 AREA 7a 10/24/2011 9 6,750 0 5 3.94

Mountain View ZONE 1 AREA 7a 10/24/2011 8 7,360 0 6 3.32

Mountain View ZONE 1 AREA 7a 10/24/2011 38 8,320 0 6 2.28

Mountain View ZONE 1 AREA 7a 10/24/2011 8 8,480 0 6 4.29

Mountain View ZONE 1 AREA 7a 10/24/2011 11 10,780 0 6 4.04

Mountain View ZONE 1 AREA 7a 10/24/2011 11 11,660 0 6 6.81

Mountain View ZONE 1 AREA 7a 10/24/2011 16 14,720 0 6 2.62

Mountain View ZONE 1 AREA 7b 10/25/2011 4 3,000 0 7 18.4

Mountain View ZONE 1 AREA 7b 10/25/2011 4 3,160 0 7 14.1

Mountain View ZONE 1 AREA 7b 10/25/2011 4 3,280 0 7 7.87

Mountain View ZONE 1 AREA 7b 10/25/2011 4 3,280 0 7 17.4

Mountain View ZONE 1 AREA 7b 10/25/2011 5 3,750 0 7 13.8

Mountain View ZONE 1 AREA 7b 10/25/2011 5 3,950 0 7 5.34

Mountain View ZONE 1 AREA 7b 10/25/2011 6 4,500 0 7 15.6

Mountain View ZONE 1 AREA 7b 10/25/2011 5 4,600 0 7 23.8

Mountain View ZONE 1 AREA 7b 10/25/2011 6 4,920 0 7 5.58

Mountain View ZONE 1 AREA 7b 10/25/2011 6 5,520 0 7 14

Mountain View ZONE 1 AREA 7b 10/25/2011 6 5,520 0 7 8.66

Mountain View ZONE 1 AREA 7b 10/25/2011 7 5,740 0 7 11.4

Mountain View ZONE 1 AREA 7b 10/25/2011 7 5,740 0 7 12.2

Mountain View ZONE 1 AREA 7b 10/25/2011 7 6,230 0 7 13.7
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 7b 10/25/2011 8 6,320 0 7 10.6

Mountain View ZONE 1 AREA 7b 10/25/2011 7 6,440 0 7 16.5

Mountain View ZONE 1 AREA 7b 10/25/2011 8 6,560 0 7 13.9

Mountain View ZONE 1 AREA 7b 10/25/2011 8 7,360 0 7 14.7

Mountain View ZONE 1 AREA 14 10/26/2011 4 1,640 0 7 3.61

Mountain View ZONE 1 AREA 14 10/26/2011 6 2,460 0 7 4.35

Mountain View ZONE 1 AREA 14 10/26/2011 5 2,650 0 7 3.81

Mountain View ZONE 1 AREA 14 10/26/2011 7 2,870 0 7 4.5

Mountain View ZONE 1 AREA 14 10/26/2011 6 2,880 0 7 3.71

Mountain View ZONE 1 AREA 14 10/26/2011 6 2,880 0 7 5.83

Mountain View ZONE 1 AREA 14 10/26/2011 5 2,900 0 7 4.45

Mountain View ZONE 1 AREA 14 10/26/2011 8 3,040 0 7 2.81

Mountain View ZONE 1 AREA 14 10/26/2011 6 3,780 0 7 3.12

Mountain View ZONE 1 AREA 14 10/26/2011 10 4,100 0 7 3.01

Mountain View ZONE 1 AREA 14 10/26/2011 8 4,240 0 7 4.7

Mountain View ZONE 1 AREA 14 10/26/2011 9 4,320 0 7 6.82

Mountain View ZONE 1 AREA 14 10/26/2011 5 4,450 0 6 2.13

Mountain View ZONE 1 AREA 14 10/26/2011 8 5,040 0 7 4.64

Mountain View ZONE 1 AREA 14 10/26/2011 7 6,020 0 6 4.12

Mountain View ZONE 1 AREA 14 10/26/2011 8 6,560 0 6 5.27

Mountain View ZONE 1 AREA 14 10/26/2011 7 6,860 2 6 1.09

Mountain View ZONE 1 AREA 14 10/26/2011 10 8,600 0 6 1.72

Mountain View ZONE 1 AREA 14 10/26/2011 11 9,460 0 6 7.11

Mountain View ZONE 1 AREA 14 10/26/2011 11 10,120 0 6 4.18

Mountain View ZONE 1 AREA 14 10/26/2011 13 11,960 0 6 3.85

Mountain View ZONE 1 AREA 13 10/27/2011 3 1,440 0 7 2.97

Mountain View ZONE 1 AREA 13 10/27/2011 3 1,590 0 7 5.71

Mountain View ZONE 1 AREA 13 10/27/2011 4 1,920 2 7 11.7

Mountain View ZONE 1 AREA 13 10/27/2011 4 1,920 0 7 2.7

Mountain View ZONE 1 AREA 13 10/27/2011 4 2,120 0 7 4.44
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 13 10/27/2011 4 2,120 0 7 5.18

Mountain View ZONE 1 AREA 13 10/27/2011 4 2,320 0 7 5.88

Mountain View ZONE 1 AREA 13 10/27/2011 5 2,400 2 7 10.8

Mountain View ZONE 1 AREA 13 10/27/2011 4 2,520 0 7 3.22

Mountain View ZONE 1 AREA 13 10/27/2011 5 2,650 0 7 30.6

Mountain View ZONE 1 AREA 13 10/27/2011 4 2,680 0 7 3.48

Mountain View ZONE 1 AREA 13 10/27/2011 5 3,150 0 7 9.22

Mountain View ZONE 1 AREA 13 10/27/2011 5 3,750 0 7 4.16

Mountain View ZONE 1 AREA 13 10/27/2011 4 3,920 0 6 2.82

Mountain View ZONE 1 AREA 13 10/27/2011 5 4,300 0 6 3.92

Mountain View ZONE 1 AREA 13 10/27/2011 5 4,900 0 6 1.31

Mountain View ZONE 1 AREA 13 10/27/2011 5 4,900 0 6 3.21

Mountain View ZONE 1 AREA 13 10/27/2011 8 5,040 0 7 22.6

Mountain View ZONE 1 AREA 13 10/27/2011 5 5,200 0 6 2.57

Mountain View ZONE 1 AREA 13 10/27/2011 9 5,220 0 7 7.48

Mountain View ZONE 1 AREA 13 10/27/2011 6 5,340 0 6 1.8

Mountain View ZONE 1 AREA 13 10/27/2011 5 5,450 0 6 1.86

Mountain View ZONE 1 AREA 13 10/27/2011 6 5,520 0 6 3.31

Mountain View ZONE 1 AREA 13 10/27/2011 9 5,670 0 7 3.28

Mountain View ZONE 1 AREA 13 10/27/2011 6 5,880 0 6 3.63

Mountain View ZONE 1 AREA 13 10/27/2011 6 5,880 0 6 6.09

Mountain View ZONE 1 AREA 13 10/27/2011 8 6,000 0 7 12.3

Mountain View ZONE 1 AREA 13 10/27/2011 7 6,020 0 6 3.75

Mountain View ZONE 1 AREA 13 10/27/2011 9 6,030 0 7 22.2

Mountain View ZONE 1 AREA 13 10/27/2011 7 6,440 0 6 2.2

Mountain View ZONE 1 AREA 13 10/27/2011 7 6,440 0 6 2.38

Mountain View ZONE 1 AREA 13 10/27/2011 7 6,860 0 6 1.81

Mountain View ZONE 1 AREA 13 10/27/2011 8 7,360 0 6 2.44

Mountain View ZONE 1 AREA 13 10/27/2011 11 7,370 0 7 5.81

Mountain View ZONE 1 AREA 13 10/27/2011 10 9,800 0 6 3.73
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 13 10/27/2011 11 10,780 0 6 5.21

Mountain View ZONE 1 AREA 13 10/27/2011 12 11,760 0 6 4.8

Mountain View ZONE 1 AREA 13 10/27/2011 16 12,000 0 7 3.04

Mountain View ZONE 1 AREA 13 10/27/2011 15 15,900 0 6 6.46

Mountain View ZONE 1 AREA 15 10/28/2011 3 1,590 1 5.5 4.32

Mountain View ZONE 1 AREA 15 10/28/2011 3 1,590 1 5.5 5.61

Mountain View ZONE 1 AREA 15 10/28/2011 3 2,010 0.5 6 2.82

Mountain View ZONE 1 AREA 15 10/28/2011 4 2,120 1 5.5 4.72

Mountain View ZONE 1 AREA 15 10/28/2011 4 2,120 1 5.5 4.65

Mountain View ZONE 1 AREA 15 10/28/2011 4 2,120 1 5 3.54

Mountain View ZONE 1 AREA 15 10/28/2011 4 2,120 1 5 3.83

Mountain View ZONE 1 AREA 15 10/28/2011 3 2,250 0 5 1.55

Mountain View ZONE 1 AREA 15 10/28/2011 3 2,250 1 5 4.66

Mountain View ZONE 1 AREA 15 10/28/2011 3 2,250 0 5 2.36

Mountain View ZONE 1 AREA 15 10/28/2011 5 2,650 0 5 3.5

Mountain View ZONE 1 AREA 15 10/28/2011 4 3,000 0.5 5 6.09

Mountain View ZONE 1 AREA 15 10/28/2011 4 3,000 0.5 5 5.63

Mountain View ZONE 1 AREA 15 10/28/2011 6 3,180 2 6 6.37

Mountain View ZONE 1 AREA 15 10/28/2011 4 3,440 0 6 4.22

Mountain View ZONE 1 AREA 15 10/28/2011 5 3,750 0 5 3.25

Mountain View ZONE 1 AREA 15 10/28/2011 5 3,750 1 5 4.01

Mountain View ZONE 1 AREA 15 10/28/2011 5 3,950 0 6 7.75

Mountain View ZONE 1 AREA 15 10/28/2011 6 4,020 0 5.5 3.56

Mountain View ZONE 1 AREA 15 10/28/2011 6 4,020 1 5 4.32

Mountain View ZONE 1 AREA 15 10/28/2011 5 4,100 0 6 3.25

Mountain View ZONE 1 AREA 15 10/28/2011 6 4,260 0.5 5.5 5.98

Mountain View ZONE 1 AREA 15 10/28/2011 6 4,260 0.5 5.5 2

Mountain View ZONE 1 AREA 15 10/28/2011 5 4,300 0 6 3.73

Mountain View ZONE 1 AREA 15 10/28/2011 4 4,450 0 6 2.64

Mountain View ZONE 1 AREA 15 10/28/2011 7 4,690 2 5.5 4.11
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 15 10/28/2011 6 4,740 0 6 1

Mountain View ZONE 1 AREA 15 10/28/2011 9 4,770 0 5.5 4.95

Mountain View ZONE 1 AREA 15 10/28/2011 9 4,770 1 5 5.57

Mountain View ZONE 1 AREA 15 10/28/2011 6 5,160 0 6 3.75

Mountain View ZONE 1 AREA 15 10/28/2011 6 5,160 0 6 6.55

Mountain View ZONE 1 AREA 15 10/28/2011 7 5,740 0 6 3.08

Mountain View ZONE 1 AREA 15 10/28/2011 11 5,830 0.5 5.5 4.46

Mountain View ZONE 1 AREA 15 10/28/2011 7 6,020 0 6 5.98

Mountain View ZONE 1 AREA 15 10/28/2011 7 6,230 0 6 3.09

Mountain View ZONE 1 AREA 15 10/28/2011 9 6,390 0 6 3.84

Mountain View ZONE 1 AREA 15 10/28/2011 9 7,380 0 6 9.35

Mountain View ZONE 1 AREA 15 10/28/2011 11 9,460 0 6 4.13

Mountain View ZONE 1 AREA 15 10/28/2011 12 9,480 0 6 2.98

Mountain View ZONE 1 AREA 15 10/28/2011 9 10,720 0.5 5.5 4.65

Mountain View ZONE 1 AREA 15 10/28/2011 17 15,640 0 6 2.08

Mountain View ZONE 1 AREA 15 10/28/2011 26 19,500 0 6 5.29

Mountain View ZONE 1 AREA 5 10/31/2011 3 2,460 0 7 6.33

Mountain View ZONE 1 AREA 5 10/31/2011 4 2,680 0 6 2.1

Mountain View ZONE 1 AREA 5 10/31/2011 5 2,900 0.3 6 7.32

Mountain View ZONE 1 AREA 5 10/31/2011 4 3,000 0 7 5.75

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,150 0 7 7.26

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,150 0.1 6 6.21

Mountain View ZONE 1 AREA 5 10/31/2011 4 3,160 0.4 6 9.73

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,250 0 6 7.86

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,350 0 7 7.97

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,350 0 6 13

Mountain View ZONE 1 AREA 5 10/31/2011 6 3,480 0.2 6 13.3

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,550

Mountain View ZONE 1 AREA 5 10/31/2011 5 3,550 0 6 9.31

Mountain View ZONE 1 AREA 5 10/31/2011 6 3,780 0.4 6 8.36

Page 19 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 5 10/31/2011 6 3,780 0 6 2.49

Mountain View ZONE 1 AREA 5 10/31/2011 6 4,020 0.4 6 9.17

Mountain View ZONE 1 AREA 5 10/31/2011 6 4,020 0 6 7.11

Mountain View ZONE 1 AREA 5 10/31/2011 6 4,026 0.1 6 4.71

Mountain View ZONE 1 AREA 5 10/31/2011 5 4,100 0 7 23.5

Mountain View ZONE 1 AREA 5 10/31/2011 5 4,300 0 7 7.49

Mountain View ZONE 1 AREA 5 10/31/2011 5 4,300 0 7 2.86

Mountain View ZONE 1 AREA 5 10/31/2011 8 4,640 0 6 3.09

Mountain View ZONE 1 AREA 5 10/31/2011 10 4,800 0 6 11.16

Mountain View ZONE 1 AREA 5 10/31/2011 6 5,160 0 7 8.05

Mountain View ZONE 1 AREA 5 10/31/2011 9 5,220 0 6 4.22

Mountain View ZONE 1 AREA 5 10/31/2011 6 5,340 0 7 11.1

Mountain View ZONE 1 AREA 5 10/31/2011 6 5,340 0 7 9.86

Mountain View ZONE 1 AREA 5 10/31/2011 6 5,520 0 7 32.4

Mountain View ZONE 1 AREA 5 10/31/2011 9 5,670 0 7 3.89

Mountain View ZONE 1 AREA 5 10/31/2011 9 5,670 0.2 6 S.13 

Mountain View ZONE 1 AREA 5 10/31/2011 10 5,800 0.2 6 21.31

Mountain View ZONE 1 AREA 5 10/31/2011 9 6,030 0.3 6 0.47

Mountain View ZONE 1 AREA 5 10/31/2011 10 6,700 0.6 6 2.42

Mountain View ZONE 1 AREA 5 10/31/2011 9 6,750 0 7 2.9

Mountain View ZONE 1 AREA 5 10/31/2011 9 6,750 0.1 6 12.37

Mountain View ZONE 1 AREA 5 10/31/2011 11 7,370 0 6 9.93

Mountain View ZONE 1 AREA 5 10/31/2011 9 8,280 0 7 5.75

Mountain View ZONE 1 AREA 5 10/31/2011 10 8,600 0 7 12.7

Mountain View ZONE 1 AREA 5 10/31/2011 10 8,900 0 6 1.13

Mountain View ZONE 1 AREA 5 10/31/2011 11 9,790 0 7 8.41

Mountain View ZONE 1 AREA 5 10/31/2011 11 9,790 0 6 1.18

Mountain View ZONE 1 AREA 5 10/31/2011 11 10,120 0 7 11.1

Mountain View ZONE 1 AREA 5 10/31/2011 18 16,020 0 7 6.9

Mountain View ZONE 1 AREA 16 11/1/2011 4 2,320 0 7 12.3
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 16 11/1/2011 4 2,520 0 7 6.93

Mountain View ZONE 1 AREA 16 11/1/2011 7 4,060 0 7 10.3

Mountain View ZONE 1 AREA 16 11/1/2011 7 4,410 0 7 8.6

Mountain View ZONE 1 AREA 16 11/1/2011 6 4,500 0 7 1.87

Mountain View ZONE 1 AREA 16 11/1/2011 6 4,500 0 7 11.6

Mountain View ZONE 1 AREA 16 11/1/2011 7 4,690 0 7 2.88

Mountain View ZONE 1 AREA 16 11/1/2011 7 4,970 0 6 3.19

Mountain View ZONE 1 AREA 16 11/1/2011 8 5,040 0 7 7.69

Mountain View ZONE 1 AREA 16 11/1/2011 6 5,520 0 7 12

Mountain View ZONE 1 AREA 16 11/1/2011 8 5,680 0 6 2.44

Mountain View ZONE 1 AREA 16 11/1/2011 9 6,390 0 7 8.43

Mountain View ZONE 1 AREA 16 11/1/2011 9 6,750 0 6 2.47

Mountain View ZONE 1 AREA 16 11/1/2011 9 7,110 0 6 2.55

Mountain View ZONE 1 AREA 16 11/1/2011 9 7,110 0 6 1.9

Mountain View ZONE 1 AREA 16 11/1/2011 11 7,810 0 6 3.37

Mountain View ZONE 1 AREA 16 11/1/2011 12 8,040 0 6 3.58

Mountain View ZONE 1 AREA 16 11/1/2011 11 8,250 0 7 3.11

Mountain View ZONE 1 AREA 16 11/1/2011 12 9,000 0 7 3.91

Mountain View ZONE 1 AREA 16 11/1/2011 15 9,450 0 7 1.58

Mountain View ZONE 1 AREA 16 11/1/2011 13 9,750 0 6 3.17

Mountain View ZONE 1 AREA 16 11/1/2011 19 14,250 0 6 2.06

Mountain View ZONE 1 AREA 16 11/1/2011 18 15,480 0 6 3.48

Mountain View ZONE 1 AREA 16 11/1/2011 17 15,640 0 6 2.95

Mountain View ZONE 1 AREA 16 11/1/2011 17 15,640 0 6 2.88

Mountain View ZONE 1 AREA 17 11/2/2011 3 1,590 0 6 2.86

Mountain View ZONE 1 AREA 17 11/2/2011 3 1,590 0 6 4.8

Mountain View ZONE 1 AREA 17 11/2/2011 3 1,815 0 6 5.7

Mountain View ZONE 1 AREA 17 11/2/2011 3 1,815 0 6 4.73

Mountain View ZONE 1 AREA 17 11/2/2011 4 1,920 0.5 7 4.28

Mountain View ZONE 1 AREA 17 11/2/2011 4 2,120 0.5 7 3.73
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 17 11/2/2011 4 2,120 0 6 3.3

Mountain View ZONE 1 AREA 17 11/2/2011 3 2,130 0 6 5.64

Mountain View ZONE 1 AREA 17 11/2/2011 4 2,600 2 6 4.07

Mountain View ZONE 1 AREA 17 11/2/2011 5 2,650 0 6 2.23

Mountain View ZONE 1 AREA 17 11/2/2011 6 2,880 0.5 6 1.21

Mountain View ZONE 1 AREA 17 11/2/2011 5 2,900 0 6 2.45

Mountain View ZONE 1 AREA 17 11/2/2011 5 2,900 0 7 10.7

Mountain View ZONE 1 AREA 17 11/2/2011 6 3,180 0 6 4.21

Mountain View ZONE 1 AREA 17 11/2/2011 5 3,750 0 6 5.45

Mountain View ZONE 1 AREA 17 11/2/2011 5 3,750 0 7 5.92

Mountain View ZONE 1 AREA 17 11/2/2011 6 3,780 0 7 2.84

Mountain View ZONE 1 AREA 17 11/2/2011 5 3,950 0 6 3.1

Mountain View ZONE 1 AREA 17 11/2/2011 5 3,950 0 6 3.83

Mountain View ZONE 1 AREA 17 11/2/2011 6 4,260 0 7 4.81

Mountain View ZONE 1 AREA 17 11/2/2011 6 4,500 0 6 9.34

Mountain View ZONE 1 AREA 17 11/2/2011 6 4,500 0 6 3.7

Mountain View ZONE 1 AREA 17 11/2/2011 6 4,500 0 7 4.88

Mountain View ZONE 1 AREA 17 11/2/2011 6 4,920 0 6 0.82

Mountain View ZONE 1 AREA 17 11/2/2011 9 5,250 0 7 1.9

Mountain View ZONE 1 AREA 17 11/2/2011 7 5,530 0 6 1.02

Mountain View ZONE 1 AREA 17 11/2/2011 7 5,530 0 6 3.41

Mountain View ZONE 1 AREA 17 11/2/2011 8 6,000 0 6 2.1

Mountain View ZONE 1 AREA 17 11/2/2011 7 6,230 0 6 2.55

Mountain View ZONE 1 AREA 17 11/2/2011 8 6,320 0 6 1.62

Mountain View ZONE 1 AREA 17 11/2/2011 8 6,320 0 6 2.53

Mountain View ZONE 1 AREA 17 11/2/2011 8 6,320 0 6 2.19

Mountain View ZONE 1 AREA 17 11/2/2011 9 6,390 0 7 1.3

Mountain View ZONE 1 AREA 17 11/2/2011 8 6,880 0 6 1.27

Mountain View ZONE 1 AREA 17 11/2/2011 8 7,120 0 6 2.41

Mountain View ZONE 1 AREA 17 11/2/2011 9 7,380 0 6 2.63
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 17 11/2/2011 10 8,200 0 6 3.09

Mountain View ZONE 1 AREA 17 11/2/2011 10 8,200 0 6 2.32

Mountain View ZONE 1 AREA 17 11/2/2011 12 10,320 0 6 3.05

Mountain View ZONE 1 AREA 17 11/2/2011 12 10,320 0 6 3.54

Mountain View ZONE 1 AREA 17 11/2/2011 12 10,320 0 6 3.44

Mountain View ZONE 1 AREA 17 11/2/2011 16 12,640 0 6 3.69

Mountain View ZONE 1 AREA 17 11/2/2011 26 18,460 0 7 3.33

Mountain View ZONE 1 AREA 17 11/2/2011 27 22,140 0 6 5.63

Mountain View ZONE 1 AREA 18 11/7/2011 4 1,920 0 6 1.97

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 2.95

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 2.67

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 1.97

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 1.08

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 4.67

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,050 0 6 3.27

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,400 0 6 3.49

Mountain View ZONE 1 AREA 18 11/7/2011 4 2,680 0 7 10.8

Mountain View ZONE 1 AREA 18 11/7/2011 4 2,680 0 7 17.5

Mountain View ZONE 1 AREA 18 11/7/2011 6 2,880 0 6 3.67

Mountain View ZONE 1 AREA 18 11/7/2011 5 2,900 0 7 9.95

Mountain View ZONE 1 AREA 18 11/7/2011 6 3,180 0 7 46.4

Mountain View ZONE 1 AREA 18 11/7/2011 5 3,350 0 7 19.6

Mountain View ZONE 1 AREA 18 11/7/2011 7 3,360 0 6 5.44

Mountain View ZONE 1 AREA 18 11/7/2011 7 3,360 0 6 4.26

Mountain View ZONE 1 AREA 18 11/7/2011 7 3,360 0 6 3.04

Mountain View ZONE 1 AREA 18 11/7/2011 7 3,360 0 6 2.01

Mountain View ZONE 1 AREA 18 11/7/2011 7 3,360 0 6 2.09

Mountain View ZONE 1 AREA 18 11/7/2011 6 3,480 0 7 9.09

Mountain View ZONE 1 AREA 18 11/7/2011 6 3,480 0 7 48.42

Mountain View ZONE 1 AREA 18 11/7/2011 6 3,480 0 7 24.1
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 18 11/7/2011 5 3,550 0 7 38.2

Mountain View ZONE 1 AREA 18 11/7/2011 5 3,550 0 7 40.9

Mountain View ZONE 1 AREA 18 11/7/2011 5 3,550 0 7 36.2

Mountain View ZONE 1 AREA 18 11/7/2011 6 3,720 0 7 13.4

Mountain View ZONE 1 AREA 18 11/7/2011 8 3,840 0 6 3.14

Mountain View ZONE 1 AREA 18 11/7/2011 7 4,060 0 7 2.98

Mountain View ZONE 1 AREA 18 11/7/2011 7 4,060 0 7 11.9

Mountain View ZONE 1 AREA 18 11/7/2011 7 4,060 0 7 48.8

Mountain View ZONE 1 AREA 18 11/7/2011 7 4,410 0 7 5.88

Mountain View ZONE 1 AREA 18 11/7/2011 9 5,220 0 7 49.2

Mountain View ZONE 1 AREA 18 11/7/2011 9 5,220 0 7 9.38

Mountain View ZONE 1 AREA 18 11/7/2011 10 5,300 0 7 25

Mountain View ZONE 1 AREA 18 11/7/2011 14 5,740 0 6 6.71

Mountain View ZONE 1 AREA 18 11/7/2011 10 6,200 0 7 49.7

Mountain View ZONE 1 AREA 18 11/7/2011 10 6,300 0 7 14.8

Mountain View ZONE 1 AREA 18 11/7/2011 10 6,300 0 7 22.1

Mountain View ZONE 1 AREA 18 11/7/2011 23 17,250 0 7 19.7

Mountain View ZONE 1 AREA 19 11/8/2011 10 3,000 0 6 4.16

Mountain View ZONE 1 AREA 19 11/8/2011 6 3,180 0 6 2.08

Mountain View ZONE 1 AREA 19 11/8/2011 10 4,100 0 6 4.01

Mountain View ZONE 1 AREA 19 11/8/2011 10 4,100 0 6 4.7

Mountain View ZONE 1 AREA 19 11/8/2011 8 4,240 0 6 1.01

Mountain View ZONE 1 AREA 19 11/8/2011 15 6,150 0 6 4.9

Mountain View ZONE 1 AREA 19 11/8/2011 10 7,500 0 6 1.85

Mountain View ZONE 1 AREA 19 11/8/2011 25 10,250 0 6 2.98

Mountain View ZONE 1 AREA 1 11/9/2011 3 1,950 2 6 1.77

Mountain View ZONE 1 AREA 1 11/9/2011 4 3,000 0 6 4.07

Mountain View ZONE 1 AREA 1 11/9/2011 5 3,250 2 6 2.67

Mountain View ZONE 1 AREA 1 11/9/2011 5 3,550 0 6 2.44

Mountain View ZONE 1 AREA 1 11/9/2011 5 3,750 0 6 1.75
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 1 11/9/2011 5 3,950 0 6 5.72

Mountain View ZONE 1 AREA 1 11/9/2011 6 4,260 2 6 6.03

Mountain View ZONE 1 AREA 1 11/9/2011 6 4,500 0 6 2.89

Mountain View ZONE 1 AREA 1 11/9/2011 6 6,360 0.86 6 4.73

Mountain View ZONE 1 AREA 1 11/9/2011 8 7,360 0 6 1.48

Mountain View ZONE 1 AREA 1 11/9/2011 8 8,080 0 6 1.7

Mountain View ZONE 1 AREA 1 11/9/2011 8 8,080 0 6 5.02

Mountain View ZONE 1 AREA 1 11/9/2011 9 9,090 0.2 6 4.27

Mountain View ZONE 1 AREA 1 11/9/2011 9 9,360 0.21 6 2.97

Mountain View ZONE 1 AREA 1 11/9/2011 10 9,500 0.01 6 6.76

Mountain View ZONE 1 AREA 1 11/9/2011 10 10,100 0 6 4.44

Mountain View ZONE 1 AREA 1 11/9/2011 11 10,120 0.1 6 2.7

Mountain View ZONE 1 AREA 1 11/9/2011 20 15,800 0 6 1.37

Mountain View ZONE 1 AREA 2 11/10/2011 5 2,650 0.5 6.5 4.3

Mountain View ZONE 1 AREA 2 11/10/2011 5 3,750 0 6.5 8.32

Mountain View ZONE 1 AREA 2 11/10/2011 5 3,950 0.5 6.5 7.63

Mountain View ZONE 1 AREA 2 11/10/2011 7 4,060 0 6.5 23.7

Mountain View ZONE 1 AREA 2 11/10/2011 6 4,500 0.5 6.5 13

Mountain View ZONE 1 AREA 2 11/10/2011 6 4,500 0.5 6.5 7.18

Mountain View ZONE 1 AREA 2 11/10/2011 7 4,690 0.5 6.5 5.73

Mountain View ZONE 1 AREA 2 11/10/2011 5 5,050 0 7 2.11

Mountain View ZONE 1 AREA 2 11/10/2011 7 5,250 0 6.5 16.6

Mountain View ZONE 1 AREA 2 11/10/2011 7 5,530 0.5 6.5 48.5

Mountain View ZONE 1 AREA 2 11/10/2011 6 6,360 0 7 3.87

Mountain View ZONE 1 AREA 2 11/10/2011 8 6,880 0 7 7.8

Mountain View ZONE 1 AREA 2 11/10/2011 8 7,360 0 7 5.7

Mountain View ZONE 1 AREA 2 11/10/2011 8 7,360 0 7 7.34

Mountain View ZONE 1 AREA 2 11/10/2011 10 7,500 0.5 6.5 7.75

Mountain View ZONE 1 AREA 2 11/10/2011 8 8,080 0 7 3.3

Mountain View ZONE 1 AREA 2 11/10/2011 9 8,280 0 7 3.68
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 2 11/10/2011 9 8,280 0 7 6.17

Mountain View ZONE 1 AREA 2 11/10/2011 10 9,200 0 7 6.46

Mountain View ZONE 1 AREA 2 11/10/2011 11 11,110 0 7 8.1

Mountain View ZONE 1 AREA 2 11/10/2011 11 11,110 0 7 6.01

Mountain View ZONE 1 AREA 2 11/10/2011 17 15,000 0 6.5 75.9

Mountain View ZONE 1 AREA 2 11/10/2011 22 22,220 0 7 6.23

Mountain View ZONE 1 AREA 2 11/10/2011 7 52,550 0.5 6.5 11

Mountain View ZONE 1 AREA 3 11/14/2011 4 3,680 0 9.1 11.4

Mountain View ZONE 1 AREA 3 11/14/2011 5 3,750 0 7 6.94

Mountain View ZONE 1 AREA 3 11/14/2011 5 3,950 0.3 8.5 7.93

Mountain View ZONE 1 AREA 3 11/14/2011 5 3,950 0 7 7.71

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,100 0 7 22.1

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,300 0 7 18.2

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,370 0.2 8.3 3.68

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,450 0.3 8.9 9.05

Mountain View ZONE 1 AREA 3 11/14/2011 6 4,500 0 7 8.11

Mountain View ZONE 1 AREA 3 11/14/2011 6 4,500 0 7 7.17

Mountain View ZONE 1 AREA 3 11/14/2011 6 4,500 0 7 2.7

Mountain View ZONE 1 AREA 3 11/14/2011 6 4,500 0 7 4.96

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,600 0.4 8.5 9.31

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,750 0.2 8.8 16.9

Mountain View ZONE 1 AREA 3 11/14/2011 5 4,750 0.2 9.3 7.7

Mountain View ZONE 1 AREA 3 11/14/2011 6 4,920 0 7 4.68

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,160 0.2 8.7 4.18

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,160 0 7 7.24

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,340 0.1 9 6.31

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,340 0.5 8.8 9.2

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,340 0.3 8.6 10.51

Mountain View ZONE 1 AREA 3 11/14/2011 7 5,530 0 7 16.1

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,700 0.6 8.8 5.68
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 3 11/14/2011 6 5,940 0.4 9.2 13.6

Mountain View ZONE 1 AREA 3 11/14/2011 8 6,880 0 7 7.86

Mountain View ZONE 1 AREA 3 11/14/2011 9 7,110 0 7 10.2

Mountain View ZONE 1 AREA 3 11/14/2011 11 7,810 0 7 10.6

Mountain View ZONE 1 AREA 3 11/14/2011 13 10,270 0 7 7.65

Mountain View ZONE 1 AREA 4 11/15/2011 3 2,250 0 6 9.73

Mountain View ZONE 1 AREA 4 11/15/2011 3 2,520 0 6 7.31

Mountain View ZONE 1 AREA 4 11/15/2011 3 2,670 0 6 5.7

Mountain View ZONE 1 AREA 4 11/15/2011 3 2,760 0 6 6.09

Mountain View ZONE 1 AREA 4 11/15/2011 4 3,280 0 6 12.2

Mountain View ZONE 1 AREA 4 11/15/2011 4 3,360 1 6 4.18

Mountain View ZONE 1 AREA 4 11/15/2011 4 3,560 0 6 4.81

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,200 0 6 4.33

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,200 0 6 8.35

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,200 0 6 7.13

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,200 0 6 7.1

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,200 1 6 6.87

Mountain View ZONE 1 AREA 4 11/15/2011 5 4,450 0 6 3.71

Mountain View ZONE 1 AREA 4 11/15/2011 6 5,340 0 6 11.4

Mountain View ZONE 1 AREA 4 11/15/2011 6 6,060 0 6 4.05

Mountain View ZONE 1 AREA 4 11/15/2011 6 6,060 0 6 4.98

Mountain View ZONE 1 AREA 4 11/15/2011 6 6,240 0.8 6 5.05

Mountain View ZONE 1 AREA 4 11/15/2011 8 7,120 0 6 3.54

Mountain View ZONE 1 AREA 4 11/15/2011 8 7,120 0 6 6.81

Mountain View ZONE 1 AREA 4 11/15/2011 7 7,280 0.7 6 6.47

Mountain View ZONE 1 AREA 4 11/15/2011 7 7,280 0 6 3.86

Mountain View ZONE 1 AREA 4 11/15/2011 7 7,420 0 6 13.3

Mountain View ZONE 1 AREA 4 11/15/2011 9 9,360 0.5 6 2.42

Mountain View ZONE 1 AREA 4 11/15/2011 9 9,540 0 6 9.85

Mountain View ZONE 1 AREA 4 11/15/2011 10 10,600 0 6 7.62
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 1 AREA 4 11/15/2011 13 10,920 2 6 2.29

Mountain View ZONE 1 AREA 20 11/22/2011 5 3,750 0 7 21.9

Mountain View ZONE 1 AREA 20 11/22/2011 6 4,920 0 7 8.69

Mountain View ZONE 1 AREA 20 11/22/2011 6 5,520 0 7 36.7

Mountain View ZONE 1 AREA 20 11/22/2011 8 6,320 0 7 6.39

Mountain View ZONE 1 AREA 20 11/22/2011 10 8,900 0 7 3.5

Mountain View ZONE 1 AREA 20 11/22/2011 30 28,500 0 7 14.2

Mountain View ZONE 1 AREA 20 11/22/2011 50 47,500 0 7 15.7

Mountain View ZONE 1 AREA 20 11/22/2011 60 51,600 0 7 4.36

Mountain View ZONE 1 AREA 20 11/22/2011 70 60,200 0 7 7.31

Mountain View ZONE 2 AREA 1 12/7/2011 5 10 0 7 3.3

Mountain View ZONE 2 AREA 4 12/7/2011 5 10 0 7 3.3

Mountain View ZONE 2 AREA 1 12/7/2011 2 20 0 7 16.1

Mountain View ZONE 2 AREA 1 12/7/2011 2 20 0 7 14.6

Mountain View ZONE 2 AREA 1 12/7/2011 2 20 0 7 5.99

Mountain View ZONE 2 AREA 1 12/7/2011 2 20 0 7 8.62

Mountain View ZONE 2 AREA 1 12/7/2011 4 20 0 7 8.81

Mountain View ZONE 2 AREA 1 12/7/2011 4 20 0 7 7.91

Mountain View ZONE 2 AREA 4 12/7/2011 2 20 0 7 5.99

Mountain View ZONE 2 AREA 4 12/7/2011 2 20 0 7 8.62

Mountain View ZONE 2 AREA 4 12/7/2011 2 20 2 6 1.67

Mountain View ZONE 2 AREA 4 12/7/2011 4 20 0 7 8.81

Mountain View ZONE 2 AREA 4 12/7/2011 4 20 0 7.91

Mountain View ZONE 2 AREA 1 12/7/2011 4 40 0 7 9.98

Mountain View ZONE 2 AREA 1 12/7/2011 4 40 0 7 12.6

Mountain View ZONE 2 AREA 1 12/7/2011 4 40 0 7 19

Mountain View ZONE 2 AREA 1 12/7/2011 4 40 0 7 6.64

Mountain View ZONE 2 AREA 1 12/7/2011 4 40 0 7 18.2

Mountain View ZONE 2 AREA 4 12/7/2011 4 40 0 7 9.98

Mountain View ZONE 2 AREA 4 12/7/2011 4 40 0 7 12.6
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 4 12/7/2011 4 40 0 7 6.64

Mountain View ZONE 2 AREA 4 12/7/2011 4 40 0 7 18.2

Mountain View ZONE 2 AREA 1 12/7/2011 10 50 0 7 3.3

Mountain View ZONE 2 AREA 4 12/7/2011 10 50 0 7 3.3

Mountain View ZONE 2 AREA 1 12/7/2011 10 100 0 7 6.61

Mountain View ZONE 2 AREA 4 12/7/2011 10 100 0 7 6.61

Mountain View ZONE 2 AREA 1 12/7/2011 12 120 0 7 16.4

Mountain View ZONE 2 AREA 4 12/7/2011 12 120 0 7 16.4

Mountain View ZONE 2 AREA 1 12/7/2011 15 150 0 7 33.67

Mountain View ZONE 2 AREA 4 12/7/2011 15 150 0 7 33.67

Mountain View ZONE 2 AREA 1 12/7/2011 20 200 0 7 3.32

Mountain View ZONE 2 AREA 4 12/7/2011 20 200 0 7 3.32

Mountain View ZONE 2 AREA 2 12/12/2011 3 30 0 6 0.89

Mountain View ZONE 2 AREA 2 12/12/2011 4 40 0 6 1.55

Mountain View ZONE 2 AREA 2 12/12/2011 4 40 0.05 6 2.39

Mountain View ZONE 2 AREA 1 12/12/2011 10 50 0 7 2.9

Mountain View ZONE 2 AREA 1 12/12/2011 10 50 0 7 1.78

Mountain View ZONE 2 AREA 2 12/12/2011 5 50 0.5 6 1.89

Mountain View ZONE 2 AREA 2 12/12/2011 5 50 0 6 4.83

Mountain View ZONE 2 AREA 2 12/12/2011 5 50 0 6 5.81

Mountain View ZONE 2 AREA 2 12/12/2011 5 60 2 6 1.55

Mountain View ZONE 2 AREA 2 12/12/2011 5 60 2 6 1.86

Mountain View ZONE 2 AREA 2 12/12/2011 6 60 0.5 6 4.68

Mountain View ZONE 2 AREA 2 12/12/2011 5 60 2 6.5 3.42

Mountain View ZONE 2 AREA 2 12/12/2011 7 70 2 6 0.98

Mountain View ZONE 2 AREA 5 12/12/2011 8 80 1 6 3.33

Mountain View ZONE 2 AREA 1 12/12/2011 8 80 0 7 8.76

Mountain View ZONE 2 AREA 1 12/12/2011 8 80 0 7 8.26

Mountain View ZONE 2 AREA 1 12/12/2011 6 80 1 6 0.91

Mountain View ZONE 2 AREA 2 12/12/2011 8 80 0.5 6 2.24
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 2 12/12/2011 8 80 1 6 0.29

Mountain View ZONE 2 AREA 5 12/12/2011 9 90 1 6 0.17

Mountain View ZONE 2 AREA 2 12/12/2011 9 90 2 6 1.25

Mountain View ZONE 2 AREA 1 12/12/2011 10 100 0 7 6.89

Mountain View ZONE 2 AREA 1 12/12/2011 10 100 0 7 5.33

Mountain View ZONE 2 AREA 1 12/12/2011 10 100 0 7 1.91

Mountain View ZONE 2 AREA 1 12/12/2011 10 100 0 7 1.09

Mountain View ZONE 2 AREA 1 12/12/2011 10 100 0 7 9.69

Mountain View ZONE 2 AREA 2 12/12/2011 10 100 0.5 6 10.5

Mountain View ZONE 2 AREA 1 12/12/2011 11 110 0 7 6.01

Mountain View ZONE 2 AREA 1 12/12/2011 11 110 0.5 6 0.17

Mountain View ZONE 2 AREA 1 12/12/2011 12 120 0 7 10.7

Mountain View ZONE 2 AREA 1 12/12/2011 12 120 0 7 3.68

Mountain View ZONE 2 AREA 1 12/12/2011 12 120 0 7 2

Mountain View ZONE 2 AREA 1 12/12/2011 12 120 0 7 4.74

Mountain View ZONE 2 AREA 2 12/12/2011 10 120 2 6 6.32

Mountain View ZONE 2 AREA 2 12/12/2011 10 120 1 6 0.88

Mountain View ZONE 2 AREA 1 12/12/2011 13 130 0 7 18.7

Mountain View ZONE 2 AREA 1 12/12/2011 13 130 0 7 6.31

Mountain View ZONE 2 AREA 2 12/12/2011 13 130 0.5 6 3.99

Mountain View ZONE 2 AREA 1 12/12/2011 14 140 0 7 6.55

Mountain View ZONE 2 AREA 1 12/12/2011 15 150 0 7 6.83

Mountain View ZONE 2 AREA 2 12/12/2011 18 180 0.5 6 2.47

Mountain View ZONE 2 AREA 2 12/12/2011 15 180 1.5 6 7.33

Mountain View 12/12/2011 4 5,700 2 6 2.1

Mountain View 12/18/2011 20 25,600 0.5 6 0.99

Mountain View ZONE 2 AREA H4 12/19/2011 5 5,700 0 6.5 16.2

Mountain View ZONE 2 AREA H4 12/19/2011 25 9,500 0 6.5 16.2

Mountain View 690 Milddlefield Fire Flow Testing 1/11/2012 2 2,600 0 8.7 9.4

Mountain View 860 El Camino Real Fire Flow Testing 1/11/2012 5 4,600 0 7 11.2
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View 1250 Space Park Way Fire Flow Testing 1/11/2012 5 6,050 0 7 8.41

Mountain View 1300 Terra Bella Fire Flow Testing 1/19/2012 2 2,380 0 6.5 3.37

Mountain View 1667 Plymouth Fire Flow Testing 2/7/2012 5 5,450 1 7 4.81

Mountain View 500 E Middlefield Rd Fire Flow Testing 2/29/2012 5 5,050 0 7 11.9

Mountain View 930 Maude Fire Flow Testing 3/1/2012 5 6,400 0 6.5 11.6

Mountain View 2675 Coast Ave Fire Flow Testing 3/6/2012 7 8,470 0.5 7 9.46

Mountain View 402 Moorpark Dr. Fire Flow Testing 3/8/2012 5 6,250 0 6.5 9.56

Mountain View 204 Ada Ave Fire Flow Testing 3/15/2012 7 7,980 0 7 15.2

Mountain View 1033 Dana Fire Flow Testing 3/27/2012 10 12,500 0.5 7 24.6

Mountain View 498 Bush St #2 Hydrant Flushing 3/28/2012 13 6,890 0 6 4.51

Mountain View 498 Bush St #1 Hydrant Flushing 3/28/2012 30 15,900 0 6 13.4

Mountain View ZONE 2 AREA 23 4/23/2012 3 1,900 0.03 6.5 7.47

Mountain View ZONE 2 AREA 23 4/23/2012 10 2,900 1.18 8 8

Mountain View ZONE 2 AREA 23 4/23/2012 3 2,940 0 6.5 7.58

Mountain View ZONE 2 AREA 23 4/23/2012 11 3,190 0.02 6.5 8.99

Mountain View ZONE 2 AREA 23 4/23/2012 7 3,360 1.01 7 6.85

Mountain View ZONE 2 AREA 23 4/23/2012 5 4,760 0.04 6.5 5.63

Mountain View ZONE 2 AREA 23 4/23/2012 6 4,920 1.11 7 3.6

Mountain View ZONE 2 AREA 23 4/23/2012 7 4,970 0.04 6.6 4.98

Mountain View ZONE 2 AREA 23 4/23/2012 5 5,050 0 6.5 5.07

Mountain View ZONE 2 AREA 23 4/23/2012 5 5,050 0.03 6.6 6.08

Mountain View ZONE 2 AREA 23 4/23/2012 6 5,340 1.08 7 3.5

Mountain View ZONE 2 AREA 23 4/23/2012 7 5,740 1.15 7 3.2

Mountain View ZONE 2 AREA 23 4/23/2012 7 5,740 1.27 7 1.6

Mountain View ZONE 2 AREA 23 4/23/2012 7 6,020 0.71 7 1.93

Mountain View ZONE 2 AREA 23 4/23/2012 6 6,060 0.01 6 5.83

Mountain View ZONE 2 AREA 23 4/23/2012 6 6,340 1.16 7 5.61

Mountain View ZONE 2 AREA 23 4/23/2012 7 7,070 0.01 6.5 8.21

Mountain View ZONE 2 AREA 23 4/23/2012 6 7,600 0.02 7 4.39

Mountain View ZONE 2 AREA 23 4/23/2012 9 8,010 1.16 7 5.95
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 23 4/23/2012 8 8,480 0.03 6.5 4.39

Mountain View ZONE 2 AREA 23 4/23/2012 7 8,660 0 6.6 4.68

Mountain View ZONE 2 AREA 23 4/23/2012 12 11,040 0 7 3.53

Mountain View ZONE 2 AREA 23 4/23/2012 11 11,990 0 6.5 5.62

Mountain View ZONE 2 AREA 23 4/23/2012 14 13,720 0.04 7 2.56

Mountain View ZONE 2 AREA 19 4/24/2012 8 2,304 0.05 9.2 18.2

Mountain View ZONE 2 AREA 19 4/24/2012 7 2,660 0.04 9.1 13.7

Mountain View ZONE 2 AREA 19 4/24/2012 8 3,040 0.13 9.2 12.2

Mountain View ZONE 2 AREA 19 4/24/2012 5 3,550 0 7 11.5

Mountain View ZONE 2 AREA 19 4/24/2012 5 4,300 0 7 6.23

Mountain View ZONE 2 AREA 19 4/24/2012 7 4,410 0.03 7 14.3

Mountain View ZONE 2 AREA 19 4/24/2012 6 4,740 0.6 6.5 5.19

Mountain View ZONE 2 AREA 19 4/24/2012 6 4,740 0.35 7 11.5

Mountain View ZONE 2 AREA 19 4/24/2012 5 4,900 0.01 9 18.8

Mountain View ZONE 2 AREA 19 4/24/2012 6 4,920 0.41 9.4 4.49

Mountain View ZONE 2 AREA 19 4/24/2012 8 5,040 0.72 9 12.8

Mountain View ZONE 2 AREA 19 4/24/2012 6 5,160 0.04 7 5.18

Mountain View ZONE 2 AREA 19 4/24/2012 6 5,520 0.22 7 10.4

Mountain View ZONE 2 AREA 19 4/24/2012 7 5,530 0.09 7 5.59

Mountain View ZONE 2 AREA 19 4/24/2012 8 6,320 0.4 6.5 8.28

Mountain View ZONE 2 AREA 19 4/24/2012 6 6,360 0.07 9.3 44

Mountain View ZONE 2 AREA 19 4/24/2012 8 6,560 0 6.5 8.1

Mountain View ZONE 2 AREA 19 4/24/2012 6 6,660 0.03 9 12.9

Mountain View ZONE 2 AREA 19 4/24/2012 7 7,770 0.04 9.1 18.5

Mountain View ZONE 2 AREA 19 4/24/2012 8 8,480 0.06 9.2 14.9

Mountain View ZONE 2 AREA 19 4/24/2012 8 8,480 0.17 9.1 38

Mountain View ZONE 2 AREA 19 4/24/2012 10 9,800 0.08 9.1 16.8

Mountain View ZONE 2 AREA 24 4/25/2012 5 4,900 0.03 9 12.3

Mountain View ZONE 2 AREA 24 4/25/2012 5 4,900 0.06 8.9 19.2

Mountain View ZONE 2 AREA 24 4/25/2012 5 4,900 0.01 8.9 12.3
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 24 4/25/2012 6 5,520 0.03 7 1.89

Mountain View ZONE 2 AREA 24 4/25/2012 6 5,520 0.05 8.8 9.85

Mountain View ZONE 2 AREA 24 4/25/2012 6 5,520 0.02 9.1 12.8

Mountain View ZONE 2 AREA 24 4/25/2012 7 5,740 0.05 7 1.8

Mountain View ZONE 2 AREA 24 4/25/2012 6 5,880 0.05 9.1 14.1

Mountain View ZONE 2 AREA 24 4/25/2012 6 6,060 0.04 9 11.4

Mountain View ZONE 2 AREA 24 4/25/2012 6 6,240 0.02 9 14.4

Mountain View ZONE 2 AREA 24 4/25/2012 6 6,240 0.04 8.9 8.15

Mountain View ZONE 2 AREA 24 4/25/2012 6 6,360 0.04 8.9 5.99

Mountain View ZONE 2 AREA 24 4/25/2012 7 6,440 0 7 1.96

Mountain View ZONE 2 AREA 24 4/25/2012 8 6,560 0.04 7 2.34

Mountain View ZONE 2 AREA 24 4/25/2012 7 6,860 0.03 9 9.81

Mountain View ZONE 2 AREA 24 4/25/2012 7 6,860 0.08 8.9 28.9

Mountain View ZONE 2 AREA 24 4/25/2012 8 6,880 0.01 7 3.37

Mountain View ZONE 2 AREA 24 4/25/2012 8 7,120 0.03 7 1.09

Mountain View ZONE 2 AREA 24 4/25/2012 7 7,280 0.08 8.9 4.93

Mountain View ZONE 2 AREA 24 4/25/2012 8 7,360 0.04 7 1.4

Mountain View ZONE 2 AREA 24 4/25/2012 8 7,600 0.01 7 2.45

Mountain View ZONE 2 AREA 24 4/25/2012 9 8,010 0.03 7 1.99

Mountain View ZONE 2 AREA 24 4/25/2012 9 8,280 0.03 7 2.73

Mountain View ZONE 2 AREA 24 4/25/2012 9 8,280 0.01 6 3.77

Mountain View ZONE 2 AREA 24 4/25/2012 10 8,600 0.01 7 2.33

Mountain View ZONE 2 AREA 24 4/25/2012 9 8,820 0.1 9.1 2.22

Mountain View ZONE 2 AREA 24 4/25/2012 10 9,500 0.21 7 3.3

Mountain View ZONE 2 AREA 24 4/25/2012 11 9,790 0.02 6 2.65

Mountain View ZONE 2 AREA 24 4/25/2012 11 9,790 0 7 2.11

Mountain View ZONE 2 AREA 24 4/25/2012 11 10,120 0.01 7 1.73

Mountain View ZONE 2 AREA 24 4/25/2012 11 10,780 0.06 9 6.72

Mountain View ZONE 2 AREA 24 4/25/2012 10 11,100 0.06 8.8 24.1

Mountain View ZONE 2 AREA 25 4/26/2012 3 2,010 0 6 3.77
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 25 4/26/2012 3 2,250 0.28 6 12.8

Mountain View ZONE 2 AREA 25 4/26/2012 3 2,670 0 6 5.8

Mountain View ZONE 2 AREA 25 4/26/2012 4 3,160 0 6 4.2

Mountain View ZONE 2 AREA 25 4/26/2012 4 3,160 0 6 2.71

Mountain View ZONE 2 AREA 25 4/26/2012 5 3,350 0.55 6.5 7.51

Mountain View ZONE 2 AREA 25 4/26/2012 4 3,440 0 6 4.07

Mountain View ZONE 2 AREA 25 4/26/2012 4 3,440 0 6 5.04

Mountain View ZONE 2 AREA 25 4/26/2012 5 4,100 0.1 6 9.89

Mountain View ZONE 2 AREA 25 4/26/2012 5 4,300 0.16 6.5 17.1

Mountain View ZONE 2 AREA 25 4/26/2012 5 4,600 0 6 8.38

Mountain View ZONE 2 AREA 25 4/26/2012 6 5,160 0 6.5 3.02

Mountain View ZONE 2 AREA 25 4/26/2012 5 5,200 0 6 2.69

Mountain View ZONE 2 AREA 25 4/26/2012 5 5,550 0.01 6 1.12

Mountain View ZONE 2 AREA 25 4/26/2012 7 6,020 0 6 6.74

Mountain View ZONE 2 AREA 25 4/26/2012 8 6,320 0.03 6 11.9

Mountain View ZONE 2 AREA 25 4/26/2012 8 6,320 0 6 1.67

Mountain View ZONE 2 AREA 25 4/26/2012 6 6,540 0.01 6 2.5

Mountain View ZONE 2 AREA 25 4/26/2012 6 6,960 0.04 6 2.92

Mountain View ZONE 2 AREA 25 4/26/2012 7 7,070 0.02 7 2.89

Mountain View ZONE 2 AREA 25 4/26/2012 7 7,070 0.02 6 8.39

Mountain View ZONE 2 AREA 25 4/26/2012 7 7,770 0 6 1.83

Mountain View ZONE 2 AREA 25 4/26/2012 7 7,980 0.02 6 3.61

Mountain View ZONE 2 AREA 25 4/26/2012 8 8,080 0.02 7 1.58

Mountain View ZONE 2 AREA 25 4/26/2012 7 8,120 0 6 2.12

Mountain View ZONE 2 AREA 25 4/26/2012 7 8,330 0 6 3.38

Mountain View ZONE 2 AREA 25 4/26/2012 8 9,120 0.03 6 5.86

Mountain View ZONE 2 AREA 25 4/26/2012 15 10,650 0 6 11.9

Mountain View ZONE 2 AREA 25 4/26/2012 10 11,100 0.02 6 4.07

Mountain View ZONE 2 AREA 25 4/26/2012 10 11,400 0 6 10.1

Mountain View ZONE 2 AREA 25 4/26/2012 10 11,600 0.03 6 3.6
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 25 4/26/2012 12 12,120 0.01 6 6.82

Mountain View ZONE 2 AREA 25 4/26/2012 12 12,720 0.01 6 5.11

Mountain View ZONE 2 AREA 25 4/26/2012 27 25,650 0.04 6 7.83

Mountain View ZONE 2 AREA 25 4/26/2012 45 45,450 0.02 7 3.99

Mountain View ZONE 2 AREA 26 4/27/2012 6 500 0 7 3

Mountain View ZONE 2 AREA 26 4/27/2012 8 2,500 1.5 5 9.88

Mountain View ZONE 2 AREA 26 4/27/2012 5 4,300 0.05 5 9.18

Mountain View ZONE 2 AREA 26 4/27/2012 5 4,600 0.02 5 4.23

Mountain View ZONE 2 AREA 26 4/27/2012 7 5,200 0 7 4.64

Mountain View ZONE 2 AREA 26 4/27/2012 7 6,020 0 7 4.07

Mountain View ZONE 2 AREA 26 4/27/2012 6 6,060 0 7 3.03

Mountain View ZONE 2 AREA 26 4/27/2012 8 6,560 0.06 5 10.12

Mountain View ZONE 2 AREA 26 4/27/2012 8 6,880 0.04 5 6.87

Mountain View ZONE 2 AREA 26 4/27/2012 7 7,070 0 7 2.9

Mountain View ZONE 2 AREA 26 4/27/2012 8 7,360 0.06 5 12

Mountain View ZONE 2 AREA 26 4/27/2012 8 8,080 0 7 3.17

Mountain View ZONE 2 AREA 26 4/27/2012 10 8,200 0.04 5 7.67

Mountain View ZONE 2 AREA 22 4/30/2012 5 3,150 0.03 9.1 31.7

Mountain View ZONE 2 AREA 22 4/30/2012 4 3,800 0.04 9.3 9

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,100 0.04 6 1.71

Mountain View ZONE 2 AREA 22 4/30/2012 4 4,160 0.01 8.6 19.7

Mountain View ZONE 2 AREA 22 4/30/2012 4 4,380 0.05 6 2.16

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,450 0.05 6 5.21

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,450 0.04 6 5.06

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,600 0.05 8.9 8.56

Mountain View ZONE 2 AREA 22 4/30/2012 6 4,740 0.03 6 2.94

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,750 0.04 6 1.01

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,750 0.25 8.9 20.9

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,750 0.08 8.8 9.3

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,750 0.12 9 39.6
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,750 0.05 9.3 9.68

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,900 0.03 6 5.49

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,900 0.02 6 1.36

Mountain View ZONE 2 AREA 22 4/30/2012 5 4,900 0.03 6 1.59

Mountain View ZONE 2 AREA 22 4/30/2012 5 5,050 0.04 6 4.68

Mountain View ZONE 2 AREA 22 4/30/2012 5 5,200 0.02 8.8 5.85

Mountain View ZONE 2 AREA 22 4/30/2012 5 5,200 0.04 8.8 12.7

Mountain View ZONE 2 AREA 22 4/30/2012 7 5,250 0.09 8.8 13.9

Mountain View ZONE 2 AREA 22 4/30/2012 5 5,300 0.04 8.9 8.91

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,340 0.03 6 2.48

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,340 0.05 7 1.71

Mountain View ZONE 2 AREA 22 4/30/2012 5 5,450 0.04 9.3 19.8

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,520 0.03 8.8 9.23

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.05 6 1.49

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.05 6 4.68

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.05 6 1.67

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.03 6 0.75

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.02 6 1.28

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.07 9.2 16.7

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.04 8.9 9.59

Mountain View ZONE 2 AREA 22 4/30/2012 6 5,700 0.04 8.7 13

Mountain View ZONE 2 AREA 22 4/30/2012 7 6,020 0.04 6 3.92

Mountain View ZONE 2 AREA 22 4/30/2012 6 6,240 0.05 6 1.85

Mountain View ZONE 2 AREA 22 4/30/2012 6 6,240 0.05 8.8 24.7

Mountain View ZONE 2 AREA 22 4/30/2012 8 6,320 0.04 8.9 8.48

Mountain View ZONE 2 AREA 22 4/30/2012 6 6,360 0.13 8.5 12.6

Mountain View ZONE 2 AREA 22 4/30/2012 7 6,440 0.04 6 2.44

Mountain View ZONE 2 AREA 22 4/30/2012 6 6,540 0.03 6 1.78

Mountain View ZONE 2 AREA 22 4/30/2012 7 6,650 0.06 9.2 19.3

Mountain View ZONE 2 AREA 22 4/30/2012 6 6,660 0 6 2.03
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 22 4/30/2012 7 6,860 0.04 6 2.88

Mountain View ZONE 2 AREA 22 4/30/2012 8 7,600 0.04 9 11.6

Mountain View ZONE 2 AREA 22 4/30/2012 8 7,600 0.04 9.3 10.4

Mountain View ZONE 2 AREA 22 4/30/2012 8 7,840 0.03 6 2.3

Mountain View ZONE 2 AREA 22 4/30/2012 20 24,200 0.04 9.1 26.3

Mountain View ZONE 2 AREA 20 5/1/2012 7 1,680 0 6.5 20.1

Mountain View ZONE 2 AREA 20 5/1/2012 4 2,320 0.12 6.5 10.1

Mountain View 401 Castro Fire Flow Testing 5/1/2012 2 2,420 0.1 9.2 3.16

Mountain View ZONE 2 AREA 20 5/1/2012 4 2,840 0.06 6 8.75

Mountain View ZONE 2 AREA 20 5/1/2012 4 3,000 0 6.5 4.96

Mountain View ZONE 2 AREA 20 5/1/2012 5 3,150 0 6 8.9

Mountain View ZONE 2 AREA 20 5/1/2012 6 3,480 0 6 3.42

Mountain View ZONE 2 AREA 20 5/1/2012 4 3,680 0 6 7.96

Mountain View ZONE 2 AREA 20 5/1/2012 6 3,780 0.02 6 6.84

Mountain View ZONE 2 AREA 20 5/1/2012 5 4,300 0 6 8.16

Mountain View ZONE 2 AREA 20 5/1/2012 5 4,300 0 6 33.3

Mountain View ZONE 2 AREA 20 5/1/2012 6 4,740 0 6 10.1

Mountain View ZONE 2 AREA 20 5/1/2012 6 4,740 0.03 6 8.66

Mountain View ZONE 2 AREA 20 5/1/2012 7 4,970 0 6 4.85

Mountain View ZONE 2 AREA 20 5/1/2012 6 5,160 0 6 7.59

Mountain View ZONE 2 AREA 20 5/1/2012 8 5,360 0 6.5 4.2

Mountain View ZONE 2 AREA 20 5/1/2012 6 5,880 0 6 3.98

Mountain View ZONE 2 AREA 20 5/1/2012 8 6,320 0.19 6.5 3.49

Mountain View ZONE 2 AREA 20 5/1/2012 6 6,360 0.16 6.5 6.28

Mountain View ZONE 2 AREA 20 5/1/2012 7 7,280 0.04 6 14

Mountain View ZONE 2 AREA 20 5/1/2012 8 7,840 0 6 8.86

Mountain View ZONE 2 AREA 20 5/1/2012 9 8,010 0.01 7 2.74

Mountain View ZONE 2 AREA 20 5/1/2012 7 8,120 0 6 1.35

Mountain View ZONE 2 AREA 20 5/1/2012 9 8,550 0.03 6 1.65

Mountain View ZONE 2 AREA 20 5/1/2012 8 8,720 0.01 6 1.09
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 20 5/1/2012 10 8,900 0.04 6 9.59

Mountain View ZONE 2 AREA 20 5/1/2012 10 9,200 0.01 6 2.22

Mountain View ZONE 2 AREA 20 5/1/2012 11 11,110 0.04 6 16.6

Mountain View ZONE 2 AREA 20 5/1/2012 29 24,940 0.01 6 1.17

Mountain View View/Villa Hydrant Flushing 5/1/2012 50 60,500 0.1 8.7 21.1

Mountain View 1510 Joaquin Fire Flow Testing 5/2/2012 1 1,160 0.2 8.6 26.1

Mountain View ZONE 2 AREA 21 5/2/2012 8 2,480 0.04 9.8 4.08

Mountain View ZONE 2 AREA 21 5/2/2012 8 2,480 0.04 9.4 2.44

Mountain View ZONE 2 AREA 21 5/2/2012 4 2,840 0.02 6 5.63

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,350 0 9.2 2.37

Mountain View ZONE 2 AREA 21 5/2/2012 4 3,440 0 8.9 1.89

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,550 0.11 8.9 2.11

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,550 0.05 9.2 1.11

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,550 0.09 9.1 3.97

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,550 0.14 9.4 2.03

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,550 0.09 9.1 1.91

Mountain View ZONE 2 AREA 21 5/2/2012 5 3,750 0.01 8.9 2.03

Mountain View ZONE 2 AREA 21 5/2/2012 5 4,100 0.08 9 2.01

Mountain View ZONE 2 AREA 21 5/2/2012 5 4,300 0 8.8 1.01

Mountain View ZONE 2 AREA 21 5/2/2012 5 4,450 0.03 9.4 2.91

Mountain View ZONE 2 AREA 21 5/2/2012 6 4,500 0 8.9 6.04

Mountain View ZONE 2 AREA 21 5/2/2012 6 4,500 0.03 9 1.89

Mountain View ZONE 2 AREA 21 5/2/2012 5 4,900 0.03 9 3.97

Mountain View ZONE 2 AREA 21 5/2/2012 8 5,040 0.03 9.5 10.5

Mountain View ZONE 2 AREA 21 5/2/2012 5 5,050 0 9.2 7.8

Mountain View ZONE 2 AREA 21 5/2/2012 5 5,200 0 8.9 7.83

Mountain View ZONE 2 AREA 21 5/2/2012 5 5,200 0 9.3 6.5

Mountain View ZONE 2 AREA 21 5/2/2012 6 5,340 0.04 8.7 8.44

Mountain View ZONE 2 AREA 21 5/2/2012 8 5,360 0.05 9 12

Mountain View ZONE 2 AREA 21 5/2/2012 7 5,530 0.02 9.5 3.2
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 21 5/2/2012 6 5,700 0.04 8.9 2.69

Mountain View ZONE 2 AREA 21 5/2/2012 6 5,700 0.06 8.8 3.01

Mountain View ZONE 2 AREA 21 5/2/2012 7 5,740 0.04 9 3.56

Mountain View ZONE 2 AREA 21 5/2/2012 6 5,880 0.04 6 1.3

Mountain View ZONE 2 AREA 21 5/2/2012 6 5,880 0 6 1.26

Mountain View ZONE 2 AREA 21 5/2/2012 8 6,560 0.04 8.7 2.22

Mountain View ZONE 2 AREA 21 5/2/2012 7 6,650 0.01 9.8 9.8

Mountain View ZONE 2 AREA 21 5/2/2012 7 6,860 0.02 6 1.35

Mountain View ZONE 2 AREA 21 5/2/2012 8 6,880 0.05 9 7.76

Mountain View ZONE 2 AREA 21 5/2/2012 8 7,360 0 9.2 9.08

Mountain View ZONE 2 AREA 21 5/2/2012 8 7,840 0.04 9.1 7.2

Mountain View ZONE 2 AREA 21 5/2/2012 8 7,840 0 8.6 4.91

Mountain View ZONE 2 AREA 21 5/2/2012 9 8,550 0.02 8.6 2.83

Mountain View ZONE 2 AREA 21 5/2/2012 9 8,550 0.04 8.7 9.65

Mountain View ZONE 2 AREA 21 5/2/2012 9 8,820 0 6 0.95

Mountain View ZONE 2 AREA 21 5/2/2012 10 9,800 0.04 9.1 4.16

Mountain View ZONE 2 AREA 21 5/2/2012 16 10,080 0.05 9.2 9.05

Mountain View ZONE 2 AREA 21 5/2/2012 12 10,320 0.01 8.8 6.73

Mountain View Villa/Houghton Hydrant Flushing 5/3/2012 20 15,800 0.03 8.8 6.04

Mountain View ZONE 2 AREA 17 5/4/2012 4 2,320 0.06 9.4 1.07

Mountain View ZONE 2 AREA 17 5/4/2012 5 2,400 0.06 9.1 1.23

Mountain View ZONE 2 AREA 17 5/4/2012 5 2,650 0 9 4.2

Mountain View ZONE 2 AREA 17 5/4/2012 5 2,650 0.02 9.5 1

Mountain View ZONE 2 AREA 17 5/4/2012 5 2,900 0 8.9 2.65

Mountain View ZONE 2 AREA 17 5/4/2012 5 2,900 0 8.6 4.87

Mountain View ZONE 2 AREA 17 5/4/2012 6 3,180 0 9.3 0.52

Mountain View ZONE 2 AREA 17 5/4/2012 6 3,180 0 9.5 2.32

Mountain View ZONE 2 AREA 17 5/4/2012 7 3,360 0.02 9.4 0.92

Mountain View ZONE 2 AREA 17 5/4/2012 6 3,480 0 8.7 4.24

Mountain View ZONE 2 AREA 17 5/4/2012 7 3,710 0.04 9.5 1.63

Page 39 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 17 5/4/2012 5 3,950 0 9.4 1.36

Mountain View ZONE 2 AREA 17 5/4/2012 5 4,100 0.13 9.5 1.04

Mountain View ZONE 2 AREA 17 5/4/2012 5 4,300 0 8.9 3.87

Mountain View ZONE 2 AREA 17 5/4/2012 5 4,450 0 9.5 4.35

Mountain View ZONE 2 AREA 17 5/4/2012 7 4,690 0 9.2 3.89

Mountain View ZONE 2 AREA 17 5/4/2012 8 5,040 0 9.5 1.24

Mountain View ZONE 2 AREA 17 5/4/2012 5 5,200 0 9.8 2.63

Mountain View ZONE 2 AREA 17 5/4/2012 7 6,020 0.9 9.8 2.63

Mountain View ZONE 2 AREA 17 5/4/2012 10 6,300 0 9 4.36

Mountain View ZONE 2 AREA 17 5/4/2012 15 10,650 0 9.1 4.26

Mountain View ZONE 2 AREA 18 5/7/2012 6 2,460 0.04 9.2 4.65

Mountain View ZONE 2 AREA 18 5/7/2012 6 2,460 0.03 9.2 2.92

Mountain View ZONE 2 AREA 18 5/7/2012 6 2,460 0.22 9.2 8.32

Mountain View ZONE 2 AREA 18 5/7/2012 6 2,460 0.08 9.7 9.83

Mountain View ZONE 2 AREA 18 5/7/2012 6 2,460 0.06 9.5 7.15

Mountain View ZONE 2 AREA 18 5/7/2012 5 2,650 0.05 9.3 2.93

Mountain View ZONE 2 AREA 18 5/7/2012 5 3,250 0.03 9.02 1.05

Mountain View ZONE 2 AREA 18 5/7/2012 7 3,360 0 9.1 4.26

Mountain View ZONE 2 AREA 18 5/7/2012 5 3,550 0.02 9.2 2.09

Mountain View ZONE 2 AREA 18 5/7/2012 6 3,780 0.09 9.7 13.7

Mountain View ZONE 2 AREA 18 5/7/2012 6 3,780 0.06 9.7 4.07

Mountain View ZONE 2 AREA 18 5/7/2012 6 3,780 0.02 9.3 30.4

Mountain View ZONE 2 AREA 18 5/7/2012 6 3,900 0.14 9.2 3.43

Mountain View ZONE 2 AREA 18 5/7/2012 10 4,100 0.04 9.2 2.47

Mountain View ZONE 2 AREA 18 5/7/2012 7 4,410 0.05 9.3 22.8

Mountain View ZONE 2 AREA 18 5/7/2012 7 4,410 0.04 9.5 5.45

Mountain View ZONE 2 AREA 18 5/7/2012 6 4,740 0.21 9.1 13.1

Mountain View ZONE 2 AREA 18 5/7/2012 8 5,360 0.04 9.3 14

Mountain View ZONE 2 AREA 18 5/7/2012 7 5,530 0.3 8.9 4.79

Mountain View ZONE 2 AREA 18 5/7/2012 9 5,670 0.07 9.3 20.4
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 18 5/7/2012 7 6,020 0 9.4 4.9

Mountain View ZONE 2 AREA 18 5/7/2012 10 6,700 0.08 9.7 6.12

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 1,700 0 8.2 3.73

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 2,460 0.16 8.2 10.5

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 2,650 0 8.9 2.02

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 2,650 0 8.8 2.04

Mountain View 685 Clyde‐865 El Camino Fire Flow Testing 5/8/2012 3 2,850 0.07 9.1 25.9

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 2,880 0.28 8.2 8.92

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 2,900 0 8.7 3

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 2,900 0 8.7 4.55

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 2,900 0.28 8.1 8.57

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,150 0.1 8.2 4.16

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 3,180 0 8.9 3.26

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 3,180 0 8.7 3.7

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,350 0 8.7 2.35

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,350 0 8.6 3.71

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,350 0 8.3 4.8

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,350 0.38 8.1 2.96

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,550 0 8.2 8.11

Mountain View ZONE 2 AREA 15/16 5/8/2012 7 3,710 0 8.7 0.94

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 3,780 0 8.9 2.02

Mountain View 685 Clyde‐865 El Camino Fire Flow Testing 5/8/2012 3 3,900 0.1 9.1 58.5

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,950 0 8.7 1.46

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,950 0 8.9 1.01

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 3,950 0 8.1 3.5

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 4,020 0 8.1 9.43

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 4,100 0.12 8.2 7.23

Mountain View ZONE 2 AREA 15/16 5/8/2012 8 4,240 0 8.9 3.1

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 4,450 0.19 8.3 7.47

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 4,500 0 8.1 7.22
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 15/16 5/8/2012 7 4,690 0 8.1 4.72

Mountain View ZONE 2 AREA 15/16 5/8/2012 5 4,900 0 8.7 2.55

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 5,160 0 8.9 1.01

Mountain View ZONE 2 AREA 15/16 5/8/2012 6 5,340 0 8.2 5.63

Mountain View ZONE 2 AREA 15/16 5/8/2012 7 5,740 0 8.6 2.16

Mountain View ZONE 2 AREA 15/16 5/8/2012 9 6,390 0 8.1 6.42

Mountain View ZONE 2 AREA 15/16 5/8/2012 7 6,650 0 8.2 7.7

Mountain View ZONE 2 AREA 15/16 5/8/2012 9 6,750 0 8.8 3.09

Mountain View ZONE 2 AREA 15/16 5/8/2012 12 6,960 0 8.8 2.22

Mountain View ZONE 2 AREA 15/16 5/8/2012 9 7,110 0 8.8 2.41

Mountain View ZONE 2 AREA 15/16 5/8/2012 9 7,110 0 8.9 1.24

Mountain View ZONE 2 AREA 15/16 5/8/2012 8 7,360 0.15 8.1 12.8

Mountain View ZONE 2 AREA 15/16 5/8/2012 11 9,790 0 8.1 9.2

Mountain View ZONE 2 AREA 15/16 5/8/2012 13 12,350 0 8.2 8.71

Mountain View 685 Clyde‐865 El Camino Fire Flow Testing 5/8/2012 36 28,440 no data no data no data

Mountain View 1625 Charleston Fire Flow Testing 5/11/2012 3 3,030 0.01 9.8 4.25

Mountain View 366 Bryant Fire Flow Testing 5/11/2012 3 3,750 0.03 9.6 5.25

Mountain View ZONE 2 AREA 9A 5/14/2012 4 4,360 0.09 9.3 16.5

Mountain View ZONE 2 AREA 9A 5/14/2012 5 4,600 0.17 9.5 12.7

Mountain View ZONE 2 AREA 9A 5/14/2012 5 4,600 0 9.5 8.56

Mountain View ZONE 2 AREA 9A 5/14/2012 5 4,900 0.08 9.1 12.7

Mountain View ZONE 2 AREA 9A 5/14/2012 5 4,900 0.05 8.4 8.28

Mountain View ZONE 2 AREA 9A 5/14/2012 5 4,900 0.05 8.8 17

Mountain View ZONE 2 AREA 9A 5/14/2012 5 5,000 0.16 8.6 12.2

Mountain View ZONE 2 AREA 9A 5/14/2012 5 5,200 0.1 9.1 18

Mountain View ZONE 2 AREA 9A 5/14/2012 5 5,200 0.04 9.3 13

Mountain View ZONE 2 AREA 9A 5/14/2012 5 5,300 0.2 8.7 26

Mountain View ZONE 2 AREA 9A 5/14/2012 6 5,520 0.03 9 3.96

Mountain View ZONE 2 AREA 9A 5/14/2012 6 5,700 0.07 8.8 12.3

Mountain View ZONE 2 AREA 9A 5/14/2012 6 6,060 0.5 8.4 6.34
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 9A 5/14/2012 6 6,240 0.07 8.9 35.8

Mountain View ZONE 2 AREA 9A 5/14/2012 6 6,360 0.05 8.9 13.9

Mountain View ZONE 2 AREA 9A 5/14/2012 7 6,440 0.03 8.9 20.4

Mountain View ZONE 2 AREA 9A 5/14/2012 7 6,440 0.04 8.8 5.26

Mountain View ZONE 2 AREA 9A 5/14/2012 7 6,860 0.04 8.8 6.9

Mountain View ZONE 2 AREA 9A 5/14/2012 9 8,010 0.04 9.6 11.6

Mountain View ZONE 2 AREA 9A 5/14/2012 8 8,080 0.04 8.9 17.6

Mountain View ZONE 2 AREA 9A 5/14/2012 9 8,280 0.02 9.2 12.6

Mountain View ZONE 2 AREA 9A 5/14/2012 12 11,760 0.04 8.8 5.86

Mountain View ZONE 2 AREA 9A 5/14/2012 13 11,960 0.05 9 7.43

Mountain View ZONE 2 AREA 9A 5/14/2012 14 12,880 0.11 8.8 17.6

Mountain View ZONE 2 AREA 9B 5/15/2012 5 4,450 0.13 8.6 3.06

Mountain View ZONE 2 AREA 9B 5/15/2012 5 5,200 0.09 8.8 5.99

Mountain View ZONE 2 AREA 9B 5/15/2012 5 5,300 0.07 7.9 10.12

Mountain View ZONE 2 AREA 9B 5/15/2012 5 5,300 0.04 8.3 6.93

Mountain View ZONE 2 AREA 9B 5/15/2012 6 6,360 0.02 8 11.1

Mountain View ZONE 2 AREA 9B 5/15/2012 6 6,540 0.05 8.8 2.16

Mountain View ZONE 2 AREA 9B 5/15/2012 7 6,650 0.04 8.1 15.3

Mountain View ZONE 2 AREA 9B 5/15/2012 8 6,880 0.11 8.1 15.5

Mountain View ZONE 2 AREA 9B 5/15/2012 7 7,070 0.03 8.1 1.71

Mountain View ZONE 2 AREA 9B 5/15/2012 7 7,070 0.12 9.2 3.14

Mountain View ZONE 2 AREA 9B 5/15/2012 7 7,280 0.09 8.6 15.8

Mountain View ZONE 2 AREA 9B 5/15/2012 9 9,090 0.05 8.3 6.46

Mountain View ZONE 2 AREA 9B 5/15/2012 9 9,540 0.03 8.1 3.93

Mountain View ZONE 2 AREA 9B 5/15/2012 10 9,800 0.03 8.2 1.51

Mountain View ZONE 2 AREA 9B 5/15/2012 11 10,120 0.04 8.1 2.41

Mountain View ZONE 2 AREA 9B 5/15/2012 10 10,600 0.03 8.5 22.6

Mountain View ZONE 2 AREA 9B 5/15/2012 12 11,760 0.04 8.1 5.75

Mountain View ZONE 2 AREA 9B 5/15/2012 13 13,520 0.07 8.8 6.68

Mountain View ZONE 2 AREA 9B 5/15/2012 13 14,170 0.04 8.2 10.2
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 9C 5/16/2012 5 2,900 0 9.6 7.16

Mountain View ZONE 2 AREA 9C 5/16/2012 5 4,100 0 9.5 3

Mountain View ZONE 2 AREA 9C 5/16/2012 5 4,750 0.2 9.5 3.42

Mountain View ZONE 2 AREA 9C 5/16/2012 5 5,450 0 9.3 4.89

Mountain View ZONE 2 AREA 9C 5/16/2012 7 6,230 0 9.6 3.76

Mountain View ZONE 2 AREA 9C 5/16/2012 7 7,070 0.04 8.3 2.02

Mountain View ZONE 2 AREA 9C 5/16/2012 9 7,380 0 9.6 3.29

Mountain View ZONE 2 AREA 9C 5/16/2012 7 8,120 0 9.4 9.5

Mountain View ZONE 2 AREA 9C 5/16/2012 8 8,480 0.04 8.1 1.23

Mountain View ZONE 2 AREA 9C 5/16/2012 9 8,550 0.04 8.4 7.08

Mountain View ZONE 2 AREA 9C 5/16/2012 9 9,090 0.02 8.6 3.8

Mountain View ZONE 2 AREA 9C 5/16/2012 9 9,360 0.04 8 2.25

Mountain View ZONE 2 AREA 9C 5/16/2012 10 10,100 0 9.4 3.96

Mountain View ZONE 2 AREA 9C 5/16/2012 10 10,400 0 9.3 7.13

Mountain View ZONE 2 AREA 9C 5/16/2012 11 10,780 0 8.4 4.6

Mountain View ZONE 2 AREA 9C 5/16/2012 13 15,150 0.04 8.3 3.06

Mountain View ZONE 2 AREA 9C 5/16/2012 15 15,150 0.03 8.4 1.08

Mountain View ZONE 2 AREA 9C 5/16/2012 27 23,220 0.03 8.3 0.39

Mountain View Church/Calderon‐Anza St Hydrant Flushing 5/18/2012 55 47,300 0.02 8.9 1.11

Mountain View 490‐685 E Middlefield Rd Hydrant Flushing 5/18/2012 74 88,060 0.1 10 1.83

Mountain View Church/Calderon‐Anza St Hydrant Flushing 5/18/2012 117 100,620 0.07 9 13.7

Mountain View SC Fire Flow Testing 5/22/2012 3 3,420 0.15 7.8 2.38

Mountain View SC Fire Flow Testing 5/22/2012 4 5,280 0.08 8.8 1.72

Mountain View ZONE 2 AREA 7A 5/23/2012 8 5,360 0.02 9.5 2.4

Mountain View ZONE 2 AREA 7A 5/23/2012 7 5,740 0.03 8.7 4.12

Mountain View ZONE 2 AREA 7A 5/23/2012 5 5,950 0 9.1 3.74

Mountain View ZONE 2 AREA 7A 5/23/2012 7 7,280 0.06 8.9 4.61

Mountain View ZONE 2 AREA 7A 5/23/2012 7 7,770 0.39 9.3 4.05

Mountain View ZONE 2 AREA 7A 5/23/2012 7 7,830 0.01 10.1 3.53

Mountain View ZONE 2 AREA 7A 5/23/2012 8 8,080 0.09 9 1.17
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 7A 5/23/2012 11 8,690 0 9.1 4.58

Mountain View ZONE 2 AREA 7A 5/23/2012 8 8,720 0.03 8.8 2.99

Mountain View ZONE 2 AREA 7A 5/23/2012 9 9,090 0.1 9.5 1.99

Mountain View ZONE 2 AREA 7A 5/23/2012 9 9,090 0.28 9.4 3.05

Mountain View ZONE 2 AREA 7A 5/23/2012 9 9,090 0.03 7.2 8.76

Mountain View ZONE 2 AREA 7A 5/23/2012 9 9,090 0 9 1.12

Mountain View ZONE 2 AREA 7A 5/23/2012 8 9,120 0.05 8.8 3.26

Mountain View ZONE 2 AREA 7A 5/23/2012 11 9,460 0.05 9 2.62

Mountain View ZONE 2 AREA 7A 5/23/2012 10 9,800 0.01 8.7 4.88

Mountain View ZONE 2 AREA 7A 5/23/2012 10 10,100 0.03 8.7 2.67

Mountain View ZONE 2 AREA 7A 5/23/2012 11 11,860 0.01 10 1.45

Mountain View ZONE 2 AREA 7A 5/23/2012 16 12,640 0.05 9.4 1.83

Mountain View ZONE 2 AREA 7A 5/23/2012 12 12,720 0.08 9.8 4.2

Mountain View ZONE 2 AREA 7A 5/23/2012 13 12,740 0 9 3.75

Mountain View ZONE 2 AREA 7A 5/23/2012 12 13,080 0 9.3 1.72

Mountain View ZONE 2 AREA 7A 5/23/2012 12 13,080 0 9.8 4.08

Mountain View ZONE 2 AREA 7A 5/23/2012 14 14,840 0 9 1.76

Mountain View ZONE 2 AREA 7A 5/23/2012 15 15,150 0.07 8.8 5.29

Mountain View 1708 Shoreline GM Fire Flow Testing 5/25/2012 4 4,560 0.2 9.4 1

Mountain View ZONE 2 AREA 7B 5/30/2012 6 3,780 0.06 7.7 5.24

Mountain View ZONE 2 AREA 7B 5/30/2012 6 4,020 0.01 7.8 1.26

Mountain View ZONE 2 AREA 7B 5/30/2012 11 5,280 0.15 8.5 8.51

Mountain View ZONE 2 AREA 7B 5/30/2012 6 5,520 0.01 8.1 7.99

Mountain View ZONE 2 AREA 7B 5/30/2012 8 5,680 0 8 1.43

Mountain View ZONE 2 AREA 7B 5/30/2012 7 5,740 0.1 8 4.3

Mountain View ZONE 2 AREA 7B 5/30/2012 7 5,740 0.04 7.8 6.4

Mountain View ZONE 2 AREA 7B 5/30/2012 8 6,560 0.03 7.7 1.44

Mountain View ZONE 2 AREA 7B 5/30/2012 10 6,700 0 8.3 3.63

Mountain View ZONE 2 AREA 7B 5/30/2012 7 6,860 0.01 8.1 2.45

Mountain View ZONE 2 AREA 7B 5/30/2012 8 6,880 0 8.9 3.92

Page 45 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 7B 5/30/2012 8 7,360 0.03 8.7 10.7

Mountain View ZONE 2 AREA 7B 5/30/2012 8 7,840 0.03 8.2 4.77

Mountain View ZONE 2 AREA 7B 5/30/2012 10 7,900 0.01 8.3 3.08

Mountain View ZONE 2 AREA 7B 5/30/2012 8 8,080 0.05 8.7 2.34

Mountain View ZONE 2 AREA 7B 5/30/2012 10 8,600 0.05 8.1 5.33

Mountain View ZONE 2 AREA 7B 5/30/2012 9 8,820 0 8.5 1.27

Mountain View ZONE 2 AREA 7B 5/30/2012 13 9,230 0 8.7 1.89

Mountain View ZONE 2 AREA 7B 5/30/2012 12 10,320 0.04 8 5.89

Mountain View ZONE 2 AREA 7B 5/30/2012 12 11,760 0 8.3 0.64

Mountain View ZONE 2 AREA 7B 5/30/2012 13 12,350 0 8.5 1.89

Mountain View ZONE 2 AREA 7B 5/30/2012 13 12,740 0.02 8.4 8.93

Mountain View ZONE 2 AREA 7B 5/30/2012 12 15,000 0.03 7.8 1.97

Mountain View ZONE 2 AREA 7B 5/30/2012 24 18,960 0.02 8.7 3.11

Mountain View ZONE 2 AREA 7B 5/30/2012 25 26,500 0.11 8.9 0.79

Mountain View ZONE 2 AREA 7B 5/30/2012 30 31,200 0.1 8.3 2.51

Mountain View ZONE 2 AREA 5 5/31/2012 5 1,200 0 8.5 3.28

Mountain View ZONE 2 AREA 5 5/31/2012 6 1,440 0 8.9 3.95

Mountain View ZONE 2 AREA 5 5/31/2012 6 1,440 0.04 8.6 4.6

Mountain View ZONE 2 AREA 5 5/31/2012 7 2,380 0.06 8.6 7.6

Mountain View ZONE 2 AREA 5 5/31/2012 5 2,650 0 8 3.41

Mountain View ZONE 2 AREA 5 5/31/2012 5 2,650 0 8 3.75

Mountain View ZONE 2 AREA 5 5/31/2012 7 3,710 0 8.7 4.55

Mountain View ZONE 2 AREA 5 5/31/2012 6 4,020 0 8.5 7.69

Mountain View ZONE 2 AREA 5 5/31/2012 5 4,450 0 8.4 4.03

Mountain View ZONE 2 AREA 5 5/31/2012 8 4,640 0 8 4.3

Mountain View ZONE 2 AREA 5 5/31/2012 6 4,740 0 8.5 2.93

Mountain View ZONE 2 AREA 5 5/31/2012 7 4,970 0 8.2 2.59

Mountain View ZONE 2 AREA 5 5/31/2012 7 4,970 0 8.8 5.4

Mountain View ZONE 2 AREA 5 5/31/2012 6 5,160 0.01 8.4 4.09

Mountain View ZONE 2 AREA 5 5/31/2012 6 5,160 0 8.9 5.44
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 5 5/31/2012 7 6,020 0 8.3 3.99

Mountain View ZONE 2 AREA 5 5/31/2012 9 6,030 0 8.3 5.1

Mountain View ZONE 2 AREA 5 5/31/2012 9 6,750 0.04 8.6 2.9

Mountain View ZONE 2 AREA 5 5/31/2012 10 8,600 0.01 8.5 2.54

Mountain View ZONE 2 AREA 5 5/31/2012 7 8,820 0 8.4 3.06

Mountain View 432 N. Whisman Ct Hydrant Flushing 5/31/2012 74 11,100 0.01 9.9 7.88

Mountain View ZONE 2 AREA 2 6/1/2012 5 3,350 0.03 9.6 12.7

Mountain View ZONE 2 AREA 2 6/1/2012 5 3,750 0 9.9 5.92

Mountain View ZONE 2 AREA 2 6/1/2012 6 3,780 0.13 9.8 8.44

Mountain View ZONE 2 AREA 2 6/1/2012 5 3,950 0.05 9.8 8.02

Mountain View ZONE 2 AREA 2 6/1/2012 6 4,020 0 9.8 11.2

Mountain View ZONE 2 AREA 2 6/1/2012 5 4,100 0 9.8 4.23

Mountain View ZONE 2 AREA 2 6/1/2012 6 4,260 0 9.5 7.08

Mountain View ZONE 2 AREA 2 6/1/2012 7 4,410 0.18 9.6 7.68

Mountain View ZONE 2 AREA 2 6/1/2012 5 4,450 0.02 8.6 7.99

Mountain View ZONE 2 AREA 2 6/1/2012 6 4,740 0.39 9.5 3.15

Mountain View ZONE 2 AREA 2 6/1/2012 5 4,900 0 9 4.01

Mountain View ZONE 2 AREA 2 6/1/2012 6 5,160 0.06 8.7 12.2

Mountain View ZONE 2 AREA 2 6/1/2012 7 5,250 0 9.7 5.22

Mountain View ZONE 2 AREA 2 6/1/2012 6 5,340 0 8.3 5.32

Mountain View ZONE 2 AREA 2 6/1/2012 7 6,220 0 8.7 9.46

Mountain View ZONE 2 AREA 2 6/1/2012 6 6,360 0.06 9.6 3.47

Mountain View ZONE 2 AREA 2 6/1/2012 7 6,440 0 8.7 7.37

Mountain View ZONE 2 AREA 2 6/1/2012 6 6,540 0 8.7 5.17

Mountain View ZONE 2 AREA 2 6/1/2012 8 6,560 0 8.8 6.27

Mountain View ZONE 2 AREA 2 6/1/2012 7 6,650 0 9.1 4.86

Mountain View ZONE 2 AREA 2 6/1/2012 7 6,650 0 9.2 1.37

Mountain View ZONE 2 AREA 2 6/1/2012 10 7,100 0 9.7 2.47

Mountain View ZONE 2 AREA 2 6/1/2012 6 7,260 0 8.7 2.25

Mountain View ZONE 2 AREA 2 6/1/2012 7 7,980 0 8.7 4.41
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 2 6/1/2012 8 8,480 0.17 9.6 3.02

Mountain View ZONE 2 AREA 2 6/1/2012 10 9,500 0 9 12

Mountain View ZONE 2 AREA 2 6/1/2012 10 10,900 0 9.5 5.45

Mountain View ZONE 2 AREA 2 6/1/2012 20 14,200 0 9.8 5.64

Mountain View ZONE 2 AREA 2 6/1/2012 16 14,240 0 9 3.63

Mountain View ZONE 2 AREA 2 6/1/2012 18 14,760 0.16 9.9 2.07

Mountain View ZONE 2 AREA 2 6/1/2012 20 19,000 0 9 2.28

Mountain View Church St Hydrant Flushing 6/1/2012 69 51,750 0.05 8.9 0.53

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,350 0.09 8.4 4.5

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,350 0.14 8.6 4.89

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,750 0.13 8.2 2.31

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,750 0.04 8.2 3.44

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,750 0.1 8.6 7.02

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,950 0 8.5 6.68

Mountain View ZONE 2 AREA 2 6/4/2012 5 3,950 0 8.1 3.56

Mountain View ZONE 2 AREA 2 6/4/2012 5 4,100 0 8.3 4.12

Mountain View ZONE 2 AREA 2 6/4/2012 5 4,100 0 8.2 4.59

Mountain View ZONE 2 AREA 2 6/4/2012 6 4,260 0 8.7 18.4

Mountain View ZONE 2 AREA 2 6/4/2012 5 4,300 0 8.5 3.97

Mountain View ZONE 2 AREA 2 6/4/2012 5 4,450 0 9 3.48

Mountain View ZONE 2 AREA 2 6/4/2012 6 4,500 0.04 8.1 4.51

Mountain View ZONE 2 AREA 2 6/4/2012 6 4,500 0.01 8.6 5.81

Mountain View ZONE 2 AREA 2 6/4/2012 6 4,700 0 8.1 2.82

Mountain View ZONE 2 AREA 2 6/4/2012 6 4,740 0 8.3 4.65

Mountain View ZONE 2 AREA 2 6/4/2012 6 5,160 0 8.6 3.38

Mountain View ZONE 2 AREA 2 6/4/2012 6 5,160 0 8.6 1.86

Mountain View ZONE 2 AREA 2 6/4/2012 6 5,340 0 8.6 5.13

Mountain View ZONE 2 AREA 2 6/4/2012 6 5,520 0 8.2 2.25

Mountain View ZONE 2 AREA 2 6/4/2012 7 5,530 0 8.9 10.6

Mountain View ZONE 2 AREA 2 6/4/2012 8 5,680 0.09 8.3 4.94
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 2 6/4/2012 7 6,020 0.01 9 5.79

Mountain View ZONE 2 AREA 2 6/4/2012 9 6,030 0.05 8.6 12.2

Mountain View ZONE 2 AREA 2 6/4/2012 9 6,030 0.09 8.5 11.2

Mountain View ZONE 2 AREA 2 6/4/2012 8 6,320 0.07 9 16.6

Mountain View ZONE 2 AREA 2 6/4/2012 10 6,700 0.14 8.4 9.92

Mountain View ZONE 2 AREA 2 6/4/2012 10 7,100 0.06 8.5 5.09

Mountain View ZONE 2 AREA 2 6/4/2012 9 7,110 0 8.8 0.98

Mountain View ZONE 2 AREA 2 6/4/2012 8 7,120 0 8.9 8.39

Mountain View ZONE 2 AREA 2 6/4/2012 9 7,740 0 8.8 6.39

Mountain View ZONE 2 AREA 2 6/4/2012 10 7,900 0 8.6 6.85

Mountain View ZONE 2 AREA 2 6/4/2012 10 7,900 0 8 3.64

Mountain View ZONE 2 AREA 2 6/4/2012 12 8,040 0.07 8.2 4.81

Mountain View ZONE 2 AREA 2 6/4/2012 10 8,200 0 8.3 7.47

Mountain View ZONE 2 AREA 2 6/4/2012 11 8,250 0.06 8.6 5.04

Mountain View ZONE 2 AREA 2 6/4/2012 10 8,600 0 9 11.2

Mountain View ZONE 2 AREA 2 6/4/2012 15 10,050 0 8.2 1.63

Mountain View ZONE 2 AREA 2 6/4/2012 16 10,720 0.06 8.9 23.8

Mountain View ZONE 2 AREA 2 6/4/2012 16 12,000 0.06 8.7 12.8

Mountain View ZONE 2 AREA 2 6/4/2012 22 15,620 0 9 12.7

Mountain View ZONE 2 AREA 2 6/4/2012 25 20,500 0 8.4 5.66

Mountain View 66 Church St Hydrant Flushing 6/4/2012 30 25,800 0.04 8.4 11.7

Mountain View ZONE 2 AREA 3 6/5/2012 6 1,440 0 8.4 3.92

Mountain View ZONE 2 AREA 3 6/5/2012 8 2,080 0 8.5 5.06

Mountain View ZONE 2 AREA 3 6/5/2012 6 2,880 0 8.6 4.86

Mountain View ZONE 2 AREA 3 6/5/2012 5 3,150 0 8.7 4.84

Mountain View ZONE 2 AREA 3 6/5/2012 7 4,410 0 8.7 5.13

Mountain View ZONE 2 AREA 3 6/5/2012 6 4,500 0 8.5 5.85

Mountain View ZONE 2 AREA 3 6/5/2012 8 4,640 0 8.5 2.65

Mountain View ZONE 2 AREA 3 6/5/2012 8 4,640 0 9 4.84

Mountain View ZONE 2 AREA 3 6/5/2012 9 5,670 0 8.7 6.73
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 3 6/5/2012 10 5,800 0 8.7 4.89

Mountain View ZONE 2 AREA 3 6/5/2012 9 6,390 0 8.8 6.68

Mountain View ZONE 2 AREA 3 6/5/2012 9 6,750 0 8.7 5.43

Mountain View ZONE 2 AREA 3 6/5/2012 13 8,190 0 8.7 3.36

Mountain View ZONE 2 AREA 3 6/5/2012 11 8,690 0 8.5 4.98

Mountain View ZONE 2 AREA 3 6/5/2012 18 10,440 0 8.7 3.36

Mountain View ZONE 2 AREA 3 6/5/2012 12 11,760 0 8.8 8.21

Mountain View ZONE 2 AREA 3 6/5/2012 36 24,120 0 8.8 3.64

Mountain View ZONE 2 AREA 3 6/5/2012 45 30,150 0 8.7 13.8

Mountain View ZONE 2 AREA 3 6/5/2012 62 32,860 0 8.8 18.4

Mountain View ZONE 2 AREA 6 6/6/2012 5 1,700 0.09 8.2 3.72

Mountain View ZONE 2 AREA 6 6/6/2012 5 2,900 0.07 9 2.74

Mountain View ZONE 2 AREA 6 6/6/2012 5 2,900 0.01 9.1 3.13

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,150 0.03 9.1 1.92

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,350 0.02 9.1 3.17

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,350 0 9 2.88

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,350 0.02 9 1.03

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,350 0.02 9 1.14

Mountain View ZONE 2 AREA 6 6/6/2012 4 3,440 0.19 8.2 11.6

Mountain View ZONE 2 AREA 6 6/6/2012 4 3,440 0.06 8.8 6.31

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,550 0.04 9.1 3.62

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,950 0.21 8.4 13.2

Mountain View ZONE 2 AREA 6 6/6/2012 5 3,950 0.07 9.1 2.7

Mountain View ZONE 2 AREA 6 6/6/2012 7 4,060 0.03 9.1 3.92

Mountain View ZONE 2 AREA 6 6/6/2012 6 5,160 0.11 8.5 10.2

Mountain View ZONE 2 AREA 6 6/6/2012 6 5,520 0.03 8.6 5.52

Mountain View ZONE 2 AREA 6 6/6/2012 7 5,530 0.16 8 5.38

Mountain View ZONE 2 AREA 6 6/6/2012 8 7,360 0.1 8.2 7.73

Mountain View ZONE 2 AREA 6 6/6/2012 6 8,280 0.07 8.3 16

Mountain View ZONE 2 AREA 6 6/6/2012 15 11,250 0.06 9.1 5.21
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View 685 View 352 Hydrant Flushing 6/11/2012 10 7,500 0.12 8.7 2.09

Mountain View 711 Church St Fire Flow Testing 6/12/2012 3 3,270 0 8.9 6.68

Mountain View ZONE 2 AREA 10 6/12/2012 6 3,330 0.11 9 4.52

Mountain View ZONE 2 AREA 10 6/12/2012 7 3,360 0 9 4.51

Mountain View ZONE 2 AREA 10 6/12/2012 5 3,550 0 9.2 1.67

Mountain View ZONE 2 AREA 10 6/12/2012 10 3,800 0.14 8.9 4.04

Mountain View ZONE 2 AREA 10 6/12/2012 6 4,920 0 8.8 2.46

Mountain View ZONE 2 AREA 10 6/12/2012 7 5,250 0 9 2.71

Mountain View ZONE 2 AREA 10 6/12/2012 7 5,250 0 9 3.11

Mountain View ZONE 2 AREA 10 6/12/2012 8 5,680 0 9 3.53

Mountain View ZONE 2 AREA 10 6/12/2012 7 6,020 0 8.7 6.53

Mountain View ZONE 2 AREA 10 6/12/2012 7 6,440 0 9.2 2.31

Mountain View ZONE 2 AREA 10 6/12/2012 8 6,560 0 9 4.97

Mountain View ZONE 2 AREA 10 6/12/2012 8 6,800 0.04 9 3.04

Mountain View ZONE 2 AREA 10 6/12/2012 7 6,860 0.08 8.6 0.74

Mountain View ZONE 2 AREA 10 6/12/2012 8 6,960 0.15 8.9 1.51

Mountain View ZONE 2 AREA 10 6/12/2012 8 7,120 0.07 8.9 0.71

Mountain View ZONE 2 AREA 10 6/12/2012 15 7,200 0 9.4 4.9

Mountain View ZONE 2 AREA 10 6/12/2012 7 7,280 0 8.7 3.63

Mountain View ZONE 2 AREA 10 6/12/2012 9 7,740 0.03 8.7 19.9

Mountain View ZONE 2 AREA 10 6/12/2012 8 7,840 0.02 8.9 0.76

Mountain View ZONE 2 AREA 10 6/12/2012 10 7,900 0 8.8 1.11

Mountain View ZONE 2 AREA 10 6/12/2012 8 8,080 0.02 8.6 1.87

Mountain View ZONE 2 AREA 10 6/12/2012 9 8,280 0.05 8.8 5.96

Mountain View ZONE 2 AREA 10 6/12/2012 10 8,600 0.18 8.9 6

Mountain View ZONE 2 AREA 10 6/12/2012 9 9,090 0.09 8.5 0.68

Mountain View ZONE 2 AREA 10 6/12/2012 13 9,230 0 9 0.65

Mountain View ZONE 2 AREA 10 6/12/2012 13 10,660 0.05 9.5 5.63

Mountain View ZONE 2 AREA 10 6/12/2012 13 11,180 0.11 8.9 5.8

Mountain View ZONE 2 AREA 10 6/12/2012 12 11,760 0.09 8.5 0.68
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 10 6/12/2012 13 13,130 0 9.1 3.96

Mountain View ZONE 2 AREA 10 6/12/2012 18 14,220 0.05 9 3.38

Mountain View ZONE 2 AREA 10 6/12/2012 24 20,640 0 8.8 14.9

Mountain View ZONE 2 AREA 10 6/12/2012 97 53,835 0.08 8.9 10.1

Mountain View 201 Ravendale Dr Fire Flow Testing 6/13/2012 4 4,240 0 9.2 24.1

Mountain View Park Ct, Monsons Alley  no data 6/13/2012 10 5,300 0 8.2 7.29

Mountain View Park Ct, Monsons Alley  no data 6/13/2012 10 6,700 0 8 5.47

Mountain View ZONE 2 AREA 8 6/15/2012 3 1,890 0 8.7 1.23

Mountain View ZONE 2 AREA 8 6/15/2012 5 2,650 0.09 0.38

Mountain View ZONE 2 AREA 8 6/15/2012 5 2,650 0.09 9.1 0.79

Mountain View ZONE 2 AREA 8 6/15/2012 5 2,650 0 8.9 0.67

Mountain View ZONE 2 AREA 8 6/15/2012 5 2,900 0.08 9.1 0.31

Mountain View ZONE 2 AREA 8 6/15/2012 5 2,900 0 8.8 4.01

Mountain View ZONE 2 AREA 8 6/15/2012 4 3,000 0.11 9.3 6.42

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,150 0.1 8.8 0.54

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,150 0 8.7 1.45

Mountain View ZONE 2 AREA 8 6/15/2012 4 3,280 0.12 9.2 2.12

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,350 0.1 8.8 0.43

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,350 0.1 8.6 0.44

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,350 0.1 8.8 2.54

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,550 0.1 8.7 2.67

Mountain View ZONE 2 AREA 8 6/15/2012 5 3,750 0 8.8 1.2

Mountain View ZONE 2 AREA 8 6/15/2012 8 3,840 0.11 9.1 0.67

Mountain View ZONE 2 AREA 8 6/15/2012 5 4,100 0.13 8.7 2.28

Mountain View ZONE 2 AREA 8 6/15/2012 5 4,100 0.04 9.1 3.31

Mountain View ZONE 2 AREA 8 6/15/2012 6 4,500 0 9 2.91

Mountain View ZONE 2 AREA 8 6/15/2012 7 5,250 0.1 9.3 0.89

Mountain View ZONE 2 AREA 8 6/15/2012 7 5,250 0.1 8.9 1.73

Mountain View ZONE 2 AREA 8 6/15/2012 10 5,300 0 8.8 1.44

Mountain View ZONE 2 AREA 8 6/15/2012 6 5,520 0.09 9.7 3.34
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 8 6/15/2012 7 5,530 0.1 8.4 2.68

Mountain View ZONE 2 AREA 8 6/15/2012 9 6,390 0 8.8 2.26

Mountain View ZONE 2 AREA 8 6/15/2012 7 7,000 0.08 9.5 5.38

Mountain View ZONE 2 AREA 8 6/15/2012 16 9,750 0.15 9.1 0.48

Mountain View ZONE 2 AREA 11 6/19/2012 4 1,160 0 9.4 14.2

Mountain View ZONE 2 AREA 11 6/19/2012 3 1,230 0 9 7.28

Mountain View ZONE 2 AREA 11 6/19/2012 4 1,360 0 9.3 11.7

Mountain View ZONE 2 AREA 11 6/19/2012 4 2,420 0 9.2 4.56

Mountain View ZONE 2 AREA 11 6/19/2012 4 2,600 0.15 9.2 7.48

Mountain View ZONE 2 AREA 11 6/19/2012 5 2,650 0 8.9 4.94

Mountain View ZONE 2 AREA 11 6/19/2012 5 2,650 0 9.2 9.26

Mountain View ZONE 2 AREA 11 6/19/2012 5 2,900 0 9.4 4.19

Mountain View ZONE 2 AREA 11 6/19/2012 4 3,000 0 9.2 4.57

Mountain View ZONE 2 AREA 11 6/19/2012 7 3,080 0 9.3 7.88

Mountain View ZONE 2 AREA 11 6/19/2012 5 3,250 0.1 9.2 4.36

Mountain View ZONE 2 AREA 11 6/19/2012 5 3,350 0 9.2 3.11

Mountain View ZONE 2 AREA 11 6/19/2012 5 3,750 0 8.7 3.37

Mountain View ZONE 2 AREA 11 6/19/2012 5 3,750 0.1 8.8 2.05

Mountain View ZONE 2 AREA 11 6/19/2012 4 3,800 0 9.1 6.32

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0.1 8.8 3.46

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0 9 2.08

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0 8.8 4.36

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0.1 8.9 1.14

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0 8.8 1.24

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,100 0 8.9 1.47

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,450 0 8.9 2.87

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,600 0.2 8.8 0.86

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,600 0 8.9 3.05

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,600 0 8.8 4.04

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,600 0 8.8 4.45
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,600 0.1 8.8 2.46

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,750 0 8.8 3.57

Mountain View ZONE 2 AREA 11 6/19/2012 5 4,900 0 8.9 0.97

Mountain View ZONE 2 AREA 11 6/19/2012 10 5,300 0.12 9.1 7.29

Mountain View ZONE 2 AREA 11 6/19/2012 5 5,700 0.2 9.6 9.46

Mountain View ZONE 2 AREA 11 6/19/2012 9 5,850 0.05 9.1 5.65

Mountain View ZONE 2 AREA 11 6/19/2012 8 6,000 0 9.5 3.95

Mountain View ZONE 2 AREA 11 6/19/2012 9 6,570 0 9.2 4.3

Mountain View ZONE 2 AREA 11 6/19/2012 9 7,110 0.2 9.4 3.15

Mountain View ZONE 2 AREA 11 6/19/2012 10 9,200 0 8.8 4.66

Mountain View ZONE 2 AREA 11 6/19/2012 11 10,780 0 9 0.67

Mountain View ZONE 2 AREA 11 6/19/2012 15 12,300 0.2 8.9 4.49

Mountain View ZONE 2 AREA 12 6/20/2012 6 1,440 0.06 9.5 2

Mountain View ZONE 2 AREA 12 6/20/2012 3 2,010 0 8.1 4.97

Mountain View ZONE 2 AREA 12 6/20/2012 3 2,370 0 8 5.71

Mountain View ZONE 2 AREA 12 6/20/2012 5 2,400 0 8.5 6.52

Mountain View ZONE 2 AREA 12 6/20/2012 4 2,680 0.36 8.4 8.24

Mountain View ZONE 2 AREA 12 6/20/2012 4 2,840 0.3 8.4 6.33

Mountain View ZONE 2 AREA 12 6/20/2012 4 2,840 0 8.4 7.79

Mountain View ZONE 2 AREA 12 6/20/2012 4 3,000 0 8.7 6.18

Mountain View ZONE 2 AREA 12 6/20/2012 5 3,250 0.11 8.2 6.13

Mountain View ZONE 2 AREA 12 6/20/2012 5 3,550 0.36 8.3 5.34

Mountain View ZONE 2 AREA 12 6/20/2012 4 3,560 0 9 13.2

Mountain View ZONE 2 AREA 12 6/20/2012 4 3,800 0 9.4 1.45

Mountain View ZONE 2 AREA 12 6/20/2012 6 3,900 0.17 8.5 3.17

Mountain View ZONE 2 AREA 12 6/20/2012 5 3,950 0.09 9.3 1.91

Mountain View ZONE 2 AREA 12 6/20/2012 9 3,960 0.1 9.3 1.25

Mountain View ZONE 2 AREA 12 6/20/2012 6 4,020 0 8.4 3.1

Mountain View ZONE 2 AREA 12 6/20/2012 4 4,040 0 8.5 6.64

Mountain View ZONE 2 AREA 12 6/20/2012 4 4,040 0.06 8.5 1.85
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 12 6/20/2012 6 4,260 0 8.5 6.24

Mountain View ZONE 2 AREA 12 6/20/2012 5 4,300 0 8.4 4.86

Mountain View ZONE 2 AREA 12 6/20/2012 5 4,300 0.15 9.2 16.4

Mountain View ZONE 2 AREA 12 6/20/2012 7 4,690 0 8.4 5.05

Mountain View ZONE 2 AREA 12 6/20/2012 6 4,740 0.17 9.1 9.14

Mountain View ZONE 2 AREA 12 6/20/2012 6 4,920 0.16 9.1 5.85

Mountain View ZONE 2 AREA 12 6/20/2012 8 5,040 0 8.5 5.62

Mountain View ZONE 2 AREA 12 6/20/2012 6 5,520 0.2 9.1 5.58

Mountain View ZONE 2 AREA 12 6/20/2012 6 5,520 0.11 8.8 1.55

Mountain View ZONE 2 AREA 12 6/20/2012 6 5,880 0.12 9.1 4.5

Mountain View ZONE 2 AREA 12 6/20/2012 7 6,230 0.07 9.1 1.35

Mountain View ZONE 2 AREA 12 6/20/2012 8 6,560 0.01 9.3 3.79

Mountain View ZONE 2 AREA 12 6/20/2012 13 6,890 0.04 9.1 3.06

Mountain View ZONE 2 AREA 12 6/20/2012 8 7,840 0.05 8.9 17.1

Mountain View ZONE 2 AREA 12 6/20/2012 17 15,130 0 9.1 3.01

Mountain View ZONE 2 AREA 12 6/20/2012 17 15,640 0.06 9.5 3.69

Mountain View 140 S Whisman Rd Fire Flow Testing 6/22/2012 5 5,700 0 9.2 1.14

Mountain View 427 Villa St Hydrant Flushing 6/25/2012 5 3,750 0.01 9.1

Mountain View ZONE 2 AREA 13 6/27/2012 6 2,280 0 8.4 2.96

Mountain View ZONE 2 AREA 13 6/27/2012 6 2,280 0 8.2 0.86

Mountain View ZONE 2 AREA 13 6/27/2012 4 2,320 0.01 9.5 5.35

Mountain View ZONE 2 AREA 13 6/27/2012 5 2,400 0.31 9.6 2.05

Mountain View ZONE 2 AREA 13 6/27/2012 6 2,640 0.1 8.5 1.85

Mountain View ZONE 2 AREA 13 6/27/2012 6 2,640 0.06 7.9 1.79

Mountain View ZONE 2 AREA 13 6/27/2012 5 2,650 0 8.5 6.17

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,180 0 8.5 5.8

Mountain View ZONE 2 AREA 13 6/27/2012 5 3,450 0.24 7.8 1.08

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,480 0 8.6 4.23

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,488 0 8.3 4.8

Mountain View ZONE 2 AREA 13 6/27/2012 5 3,550 0 9.2 3.95
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,780 0 8.3 1.38

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,780 0 8.7 2.56

Mountain View ZONE 2 AREA 13 6/27/2012 20 3,800 0.06 7.9 5.49

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,900 0.16 8.3 4.99

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,900 0.01 8.2 1.03

Mountain View ZONE 2 AREA 13 6/27/2012 6 3,900 0 9.8 3.31

Mountain View ZONE 2 AREA 13 6/27/2012 6 4,020 0 9.8 4.04

Mountain View ZONE 2 AREA 13 6/27/2012 7 4,060 0 8.5 1.95

Mountain View ZONE 2 AREA 13 6/27/2012 7 4,060 0 9.2 4.38

Mountain View ZONE 2 AREA 13 6/27/2012 8 4,240 0 9.7 1.69

Mountain View ZONE 2 AREA 13 6/27/2012 6 4,260 0 8.6 3.8

Mountain View ZONE 2 AREA 13 6/27/2012 7 4,410 0.28 9.7 5.21

Mountain View ZONE 2 AREA 13 6/27/2012 8 4,640 0 8.7 0.95

Mountain View ZONE 2 AREA 13 6/27/2012 7 4,690 0 9 2.07

Mountain View ZONE 2 AREA 13 6/27/2012 7 4,690 0 9.3 1.05

Mountain View ZONE 2 AREA 13 6/27/2012 8 5,200 0 8.4 1.92

Mountain View ZONE 2 AREA 13 6/27/2012 9 5,850 0 8.5 6.94

Mountain View ZONE 2 AREA 13 6/27/2012 9 5,850 0 8.2 5.35

Mountain View ZONE 2 AREA 13 6/27/2012 9 5,850 0.18 8 8.76

Mountain View ZONE 2 AREA 13 6/27/2012 14 6,160 0 8.3 10.2

Mountain View ZONE 2 AREA 13 6/27/2012 13 6,240 0 8.4 4.39

Mountain View ZONE 2 AREA 13 6/27/2012 13 6,890 0 8.3 10.1

Mountain View ZONE 2 AREA 13 6/27/2012 15 9,750 0 8.4 7.74

Mountain View ZONE 2 AREA 13 6/27/2012 13 10,270 0 9.6 5.2

Mountain View ZONE 2 AREA 13 6/27/2012 40 28,400 0 9.2 8.9

Mountain View ZONE 2 AREA 13 6/27/2012 40 28,400 0.19 8.6 6.15

Mountain View ZONE 2 AREA 14 6/28/2012 5 2,200 0.03 8 1.98

Mountain View ZONE 2 AREA 14 6/28/2012 5 2,650 0 8.8 5.22

Mountain View ZONE 2 AREA 14 6/28/2012 7 2,680 0.47 7.8 5.43

Mountain View ZONE 2 AREA 14 6/28/2012 6 2,840 0.41 7.8 6.28
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
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Volume 
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Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
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units)

Discharge 
Turbidity (NTU)

Mountain View ZONE 2 AREA 14 6/28/2012 7 3,080 0.1 7.7 8.04

Mountain View ZONE 2 AREA 14 6/28/2012 7 3,080 0.04 8 2.87

Mountain View ZONE 2 AREA 14 6/28/2012 5 3,350 0.27 9.3 4.28

Mountain View ZONE 2 AREA 14 6/28/2012 7 3,360 0 7.8 1.44

Mountain View ZONE 2 AREA 14 6/28/2012 9 3,420 0.3 8.2 2.14

Mountain View ZONE 2 AREA 14 6/28/2012 8 3,480 0.24 7.8 1.81

Mountain View ZONE 2 AREA 14 6/28/2012 8 3,480 0.01 8.7 3.48

Mountain View ZONE 2 AREA 14 6/28/2012 6 3,480 0.17 8.6 6.11

Mountain View ZONE 2 AREA 14 6/28/2012 6 3,480 0.04 9.3 3.22

Mountain View ZONE 2 AREA 14 6/28/2012 8 3,520 0.41 7.8 8.29

Mountain View ZONE 2 AREA 14 6/28/2012 10 3,600 0.13 8.2 5.84

Mountain View ZONE 2 AREA 14 6/28/2012 11 4,180 0.37 8.4 3.07

Mountain View ZONE 2 AREA 14 6/28/2012 7 4,410 0 8.8 4.66

Mountain View ZONE 2 AREA 14 6/28/2012 10 4,800 0 9.3 4.19

Mountain View ZONE 2 AREA 14 6/28/2012 11 4,840 0.16 7.8 5.78

Mountain View ZONE 2 AREA 14 6/28/2012 11 4,840 0.43 8 4.37

Mountain View ZONE 2 AREA 14 6/28/2012 8 5,200 0.1 8 1.03

Mountain View ZONE 2 AREA 14 6/28/2012 5 6,980 0 8.8 4.56

Mountain View ZONE 2 AREA 14 6/28/2012 12 7,580 0.13 8.8 8.5

Mountain View ZONE 2 AREA 14 6/28/2012 10 8,700 0 9.5 3.65

Mountain View ZONE 2 AREA 14 6/28/2012 5 8,980 0.35 8.9 4.88

Mountain View ZONE 2 AREA 14 6/28/2012 17 9,880 0.32 9.3 3.72

Mountain View ZONE 2 AREA 14 6/28/2012 15 10,350 0.29 8.5 8.59

Mountain View ZONE 2 AREA 14 6/28/2012 7 10,720 0.01 9.5 4.53

Mountain View ZONE 2 AREA 14 6/28/2012 17 12,750 0.02 9.2 4.26

Mountain View ZONE 2 AREA 14 6/28/2012 40 28,400 0.2 8.5 4.29

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6.5 13.7

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6.5 1.76

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6.5 7.45

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6.5 5.12
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Discharge 
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Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 2 6.5 1.15

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6 2.09

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 0 6 2.9

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6 3.45

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 2 6.5 6.75

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 2 6.5 2.11

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 60 1 6.5 0.33

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 70 1 6.5 7.97

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 80 1 6.5 1.47

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 7 80 1 6.5 3.04

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 5 100 1 7.5 4.39

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 10 120 1 6.5 3.5

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 10 120 1 6.5 1.81

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 10 120 1 6.5 6.37

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 12 150 1 6.5 1.14

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 12 150 1 6.5 1.85

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 15 180 1 6 7.91

Mountain View ZONE 2 AREA 3 12/8/2011 & 12/11/ 10 200 1 6.5 8.8

Palo Alto 3149 Genevieve Ct. Blowoff flushing 1/3/2011 12 9,600 0 8.7 21

Palo Alto 290 Davenport Wy. Blowoff flushing 1/10/2011 19 9,500 0.02 9.1 7

Palo Alto 556 Pena Ct. Blowoff flushing 1/10/2011 32 22,720 0.04 9 4

Palo Alto 4161 King Arthurs Ct.  Blowoff flushing 1/13/2011 8 4,000 0.04 9 1

Palo Alto 4185 Cherry Oaks Pl. Blowoff flushing 1/13/2011 10 9,000 0 8.6 6

Palo Alto 25955 Estacada Way Blowoff Blowoff flushing 1/19/2011 10 7,100 0 7.1 6

Palo Alto 3951 Ventura Ct.(blow off at school) Blowoff flushing 1/19/2011 15 10,650 0.03 8.8 6

Palo Alto Palo Alto Airport/wash rack area  Blowoff flushing 1/19/2011 15 11,250 0 8.6 6

Palo Alto 100 Sheridan Ct. Blowoff flushing 1/20/2011 10 3,520 0 8.7 1

Palo Alto
3879 May Ct.(inform customer 1 day 
before flushing)

Blowoff flushing 1/29/2011 18 15,300 0.29 9.3 0
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Palo Alto 4275 McKellar Ln. Blowoff flushing 4/22/2011 23 16,330 0.05 9 3

Palo Alto 750 Greenwich Pl. Blowoff flushing 4/26/2011 5 3,550 0 8.8 5

Palo Alto 865 Garland Dr. Blowoff flushing 4/27/2011 22 18,150 0.01 8.7 2

Palo Alto  845 Garland Dr. Blowoff flushing 4/27/2011 52 42,900 0 9.1 1

Palo Alto 2331 Carmel Dr. Blowoff flushing 4/28/2011 16 13,600 0 7.9 2

Palo Alto 1090 Moreno Ave. Blowoff flushing 5/16/2011 36 28,800 0.07 8.6 2

Palo Alto 890 Robb Rd.  Blowoff flushing 5/19/2011 26 15,600 0.02 9.1 1

Palo Alto 97 Erstwild Ct. Blowoff flushing 5/23/2011 5 4,125 0.03 8.8 4

Palo Alto 3089 Higgins Place  Blowoff flushing 5/23/2011 10 7,000 0.03 8.8 0

Palo Alto 1056 Colorado Place blowoff Blowoff flushing 5/23/2011 10 7,500 0.02 8.7 5

Palo Alto 2955 Otterson Ct. Blowoff flushing 5/23/2011 10 7,500 0.04 8.8 3

Palo Alto 853 Sharon Ct. Blowoff flushing 5/23/2011 10 7,500 0.03 8.8 3

Palo Alto 1536 Louisa Ct. Blowoff flushing 5/23/2011 10 7,750 0.02 8.8 3

Palo Alto 861 Newell Pl. Blowoff flushing 5/23/2011 10 8,000 0.01 8.7 1

Palo Alto 90 Jordan Pl. Blowoff flushing 5/23/2011 10 8,000 0.01 8.6 0

Palo Alto 3202 Maddux Blowoff flushing 5/23/2011 15 13,125 0.03 8.6 5

Palo Alto 1070 Colorado Place blowoff Blowoff flushing 5/23/2011 25 18,750 0 8.8 4

Palo Alto 2046 Edgewood Dr. Blowoff flushing 5/25/2011 18 13,500 0.03 8.7 2

Palo Alto 80 Alannah Ct. Blowoff flushing 5/31/2011 12 9,000 0.03 8.7 1

Palo Alto 40 Tevis Pl. Blowoff flushing 5/31/2011 14 9,100 0.02 8.6 2

Palo Alto 60 Hamilton Ct. Blowoff flushing 5/31/2011 21 12,075 0.02 8.6 3

Palo Alto
100 Middlefield & 600 blk of Palo Alto 
Ave.

Blowoff flushing 6/1/2011 15 7,500 0.04 9.3 9

Palo Alto 1978 Edgewood Dr. Blowoff flushing 6/1/2011 10 7,500 0.04 7.2 6

Palo Alto 40 Regent Pl.  Blowoff flushing 6/1/2011 12 8,100 0.05 8.9 3

Palo Alto 80 Kirby Pl.  Blowoff flushing 6/1/2011 12 8,400 0.04 9.1 5

Palo Alto 1453 Kings Lane Blowoff flushing 6/1/2011 15 9,750 0.04 9.3 4

Palo Alto 1918 Edgewood Dr. Blowoff flushing 6/1/2011 29 21,750 0.05 8.9 4

Palo Alto 1175 Lincoln Blowoff/easement Blowoff flushing 6/2/2011 13 3,250 0.02 8.5 4

Palo Alto 2100 Bellview Dr. Blowoff flushing 6/2/2011 10 8,000 0.05 9.3 5
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Palo Alto 2053 Sandalwood Ct. Blowoff flushing 6/2/2011 10 8,450 0.03 8 1

Palo Alto 100 Waverly Oaks Blowoff flushing 6/2/2011 12 9,000 0.18 9.1 0

Palo Alto 40 Somerset Ct.  Blowoff flushing 6/2/2011 14 9,450 0.02 8.6 0

Palo Alto 2319 Sierra Ct. Blowoff flushing 6/2/2011 12 10,200 0.15 8 0

Palo Alto 275 Southwood Dr. Blowoff flushing 6/2/2011 22 15,400 0.03 9.2 0

Palo Alto 950 Sycamore Dr. Blowoff flushing 6/8/2011 12 8,520 0.04 9.1 0

Palo Alto 613 Marion Pl. Blowoff flushing 6/8/2011 12 9,000 0 8.9 0

Palo Alto 2479 Chabot Terrace Blowoff flushing 6/8/2011 12 10,200 0.04 7.8 0

Palo Alto 470 Anton Blowoff flushing 6/8/2011 15 11,250 0.06 9.2 6

Palo Alto 2651 Elmdale Pl. Blowoff flushing 6/8/2011 17 14,875 0.05 7.9 0

Palo Alto 3301 Kenneth Dr. Blowoff flushing 6/9/2011 9 6,390 0.06 7.9 0

Palo Alto 3440 Greer Rd. Blowoff flushing 6/9/2011 10 7,100 0.03 7.9 0

Palo Alto 3249 Greer Ct. Blowoff flushing 6/9/2011 11 7,810 0.06 8.7 2

Palo Alto 3551 Greer Rd. Blowoff flushing 6/9/2011 12 8,520 0.05 8 1

Palo Alto 931 Clara Dr. Blowoff flushing 6/9/2011 16 11,360 0.04 9.1 3

Palo Alto 3161 Greer Rd. Blowoff flushing 6/9/2011 18 14,400 0.01 8.5 7

Palo Alto 3303 Thomas Ave. Blowoff flushing 6/9/2011 32 22,720 0.02 8.9 3

Palo Alto Lawrence Ct.  Blowoff flushing 6/10/2011 10 2,500 0.03 8.4 3

Palo Alto 921 Moraga Ct. Blowoff flushing 6/13/2011 11 4,400 0 8.7 0

Palo Alto 915 Bautista Ct. Blowoff flushing 6/13/2011 8 5,680 0.01 9.1 4

Palo Alto Duluth Circle  Blowoff flushing 6/13/2011 12 6,000 0.04 8.9 0

Palo Alto 805 Sycamore Dr. Blowoff flushing 6/13/2011 10 7,100 0.03 8.9 6

Palo Alto 846 Sutter Ave. Blowoff flushing 6/13/2011 14 9,940 0.03 9.2 3

Palo Alto 3248 Clifton Ct. Blowoff flushing 6/13/2011 19 13,490 0.03 8.9 4

Palo Alto 864 Fielding Ct. Blowoff flushing 6/13/2011 19 15,200 0.08 8.1 0

Palo Alto 873 Clara Dr. Blowoff flushing 6/13/2011 18 15,300 0.03 9.1 5

Palo Alto 2908 Sevyson Ct.  Blowoff flushing 6/13/2011 22 15,620 0.04 8.9 5

Palo Alto 3139 David Ct. Blowoff flushing 6/14/2011 11 7,810 0.05 8.2 9

Palo Alto 3101 Stelling Ct. Blowoff flushing 6/14/2011 15 10,650 0 8.6 8

Palo Alto 3105 David Ave. Blowoff flushing 6/14/2011 31 18,600 0.03 8.8 11
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Palo Alto 874 Ames Ct. Blowoff flushing 6/14/2011 30 21,300 0 8 10

Palo Alto 726 Rosewood Dr. Blowoff flushing 6/15/2011 10 6,500 0 9.1 9

Palo Alto 780 Rosewood Dr. Blowoff flushing 6/15/2011 10 6,500 0 7.5 4

Palo Alto 2755 Randers Ct. Blowoff flushing 6/15/2011 11 8,250 0 8.9 4

Palo Alto 886 Richardson Ct. Blowoff flushing 6/15/2011 18 12,780 0.03 7.8 10

Palo Alto 3019 Price Ct. Blowoff flushing 6/20/2011 7 4,200 0.03 7.9 6

Palo Alto 740 Allen Ct. Blowoff flushing 6/20/2011 7 4,970 0.03 7.8 1

Palo Alto 3451 Cork Oak Wy. Blowoff flushing 6/20/2011 10 7,100 0.02 7.7 1

Palo Alto 761 Allen Ct. Blowoff flushing 6/20/2011 10 7,100 0 7.8 5

Palo Alto 2522 Webster St. Blowoff flushing 6/20/2011 13 9,230 0.03 8.9 4

Palo Alto 3355 Cork Oak Wy. Blowoff flushing 6/20/2011 15 10,650 0.03 7.7 4

Palo Alto 3048 Price Ct. Blowoff flushing 6/20/2011 19 11,400 0.03 8.5 6

Palo Alto 762 Stone Lane Blowoff flushing 6/20/2011 17 16,337 0.01 8.4 6

Palo Alto 605 Towle Wy. Blowoff flushing 6/21/2011 5 2,900 0.01 8.1 3

Palo Alto 2745 Byron St. Blowoff flushing 6/21/2011 10 7,100 0 8.9 12

Palo Alto 2551 Webster St. Blowoff flushing 6/21/2011 11 7,810 0.05 8.1 9

Palo Alto  646 Towle Pl. Blowoff flushing 6/21/2011 16 11,360 0 8.1 5

Palo Alto 606 Wellsbury Ct. Blowoff flushing 6/22/2011 11 7,810 0.01 8.5 1

Palo Alto 3101 Avalon Ct. Blowoff flushing 6/22/2011 14 9,800 0.02 8.5 2

Palo Alto 3103 Flowers Ln. Blowoff flushing 6/22/2011 15 10,650 0.02 8.3 5

Palo Alto 3190 Mackall Wy. Blowoff flushing 6/22/2011 17 11,900 0.05 8.2 1

Palo Alto 115 Lundy Blowoff flushing 6/23/2011 8 6,000 0.01 8.6 1

Palo Alto 4125 Sutherland Dr. Blowoff flushing 6/23/2011 10 7,100 0.01 8.5 4

Palo Alto 455 El Capitan Blowoff flushing 6/23/2011 10 7,100 0.01 8.5 3

Palo Alto 3872 Dixon Pl. Blowoff flushing 6/23/2011 10 7,500 0.02 8.7 3

Palo Alto 3945 Duncan Pl. Blowoff flushing 6/23/2011 10 8,000 0.02 8.6 4

Palo Alto 467 Gary Ct. Blowoff flushing 6/23/2011 15 10,500 0.02 8.5 2

Palo Alto 3956 Nelson Ct. Blowoff flushing 6/23/2011 15 10,650 0 8.6 1

Palo Alto 410 Adobe Pl. Blowoff flushing 6/23/2011 15 10,650 0.01 8.4 2

Palo Alto 3738 Ortega Ct. Blowoff flushing 6/23/2011 25 12,500 0 8.5 7
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Palo Alto 3893 Mumford  Blowoff flushing 6/23/2011 17 12,750 0.02 8.5 2

Palo Alto 469 Martinsen Ct. Blowoff flushing 6/23/2011 22 15,620 0.03 8.8 2

Palo Alto 3700 Nathan Way Blowoff flushing 6/23/2011 25 17,750 0.01 8.6 2

Palo Alto 2930 Kipling  Blowoff flushing 6/23/2011 33 23,430 0.01 8.8 0

Palo Alto 3868 Corina Ct. Blowoff flushing 6/23/2011 30 24,000 0.02 8.6 3

Palo Alto 3187 Loma Verde Place  Blowoff flushing 6/24/2011 6 3,600 0 8.7 0

Palo Alto 852 Ross Ct.  Blowoff flushing 6/24/2011 20 16,000 0.02 8.7 3

Palo Alto 728 Layne Ct.  Blowoff flushing 6/27/2011 9 7,200 0.12 9.1 0

Palo Alto 3462 Murdoch Ct.  Blowoff flushing 6/27/2011 15 7,500 0.05 9.1 6

Palo Alto 3463 Ashton Ct. Blowoff flushing 6/27/2011 11 7,810 0.05 9.1 4

Palo Alto 3346 Kipling St. Blowoff flushing 6/27/2011 12 8,520 0 9.1 8

Palo Alto 3472 Cowper Ct Blowoff flushing 6/27/2011 16 11,360 0.05 7.9 3

Palo Alto 3351 St. Michael Dr. Blowoff flushing 6/27/2011 24 12,000 0 8.2 7

Palo Alto 4140 Mackay Ct.  Blowoff flushing 6/27/2011 17 12,750 0.04 7.5 8

Palo Alto 176 Ferne Ave.  Blowoff flushing 6/28/2011 4 1,668 0.05 8.4 2

Palo Alto 482 Ferne Blowoff flushing 6/28/2011 5 1,760 0.02 8 7

Palo Alto 244 Greenmeadow Wy. Blowoff flushing 6/28/2011 6 4,500 0.01 8.3 1

Palo Alto 369 Calcaterra Ct. Blowoff flushing 6/28/2011 8 6,000 0.02 8.5 6

Palo Alto 355 Christopher Ct. Blowoff flushing 6/28/2011 10 7,100 0.03 8.2 0

Palo Alto 271 Fairfield Ct. Blowoff flushing 6/28/2011 10 7,500 0.05 8.8 1

Palo Alto 301 Barclay Ct. Blowoff flushing 6/28/2011 17 10,370 0.05 8.3 0

Palo Alto 4125 Wilkie Ct. Blowoff flushing 6/28/2011 16 11,360 0.03 7.7 1

Palo Alto 301 Victoria Pl. Blowoff flushing 6/28/2011 19 13,490 0.05 8.9 1

Palo Alto 137 Hemlock Ct. Blowoff flushing 6/28/2011 29 17,690 0.05 8.8 3

Palo Alto 458 Ferne Blowoff flushing 6/28/2011 26 19,500 0.01 8.5 3

Palo Alto 245 Whitclem Ct. Blowoff flushing 6/29/2011 4 2,440 0.02 8.7 0

Palo Alto 281 Whitclem Way Blowoff flushing 6/29/2011 10 7,100 0.03 8.6 2

Palo Alto 4129 El Camino Way Blowoff flushing 6/29/2011 11 7,810 0.03 8.7 0

Palo Alto 464 Tennessee Ln. Blowoff flushing 6/29/2011 16 11,360 0 8.9 8

Palo Alto 470 Carolina Ln. Blowoff flushing 6/29/2011 23 14,030 0 8.6 2
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Palo Alto 361 Whitclem Pl. Blowoff flushing 6/29/2011 31 22,010 0.01 8.7 4

Palo Alto 980 Shauna Ln. Blowoff flushing 6/30/2011 10 5,690 0.05 9.1 0

Palo Alto 4394 Miller Ave. Blowoff flushing 6/30/2011 10 7,100 0.01 8.8 1

Palo Alto 825 Ilima Ct. Blowoff flushing 6/30/2011 12 8,520 0.03 9.2 0

Palo Alto 4095 El Cerrito Rd. Blowoff flushing 6/30/2011 10 8,650 0.05 9.1 0

Palo Alto 1096 McGregor Blowoff flushing 6/30/2011 11 8,844 0.05 8.6 0

Palo Alto 3925 El Cerrito Rd. Blowoff flushing 6/30/2011 13 9,230 0.05 9.1 0

Palo Alto 4254 Newberry Ct. Blowoff flushing 6/30/2011 11 9,515 0.03 8.8 2

Palo Alto 4360 Silva Ct. Blowoff flushing 6/30/2011 15 10,650 0.02 8.7 2

Palo Alto 3744 Laguna Oaks Pl. Blowoff flushing 6/30/2011 15 11,250 0.05 8.3 4

Palo Alto 1017 Paradise Way Blowoff flushing 6/30/2011 16 12,864 0.1 8.4 2

Palo Alto 1014 Paradise Way Blowoff flushing 6/30/2011 15 12,975 0.03 8.5 6

Palo Alto 627 Georgia Ave. Blowoff flushing 6/30/2011 31 26,815 0 7 4

Palo Alto 4374 Miller Ct. Blowoff flushing 6/30/2011 55 39,050 0.01 8.6 4

Palo Alto 4138 Amaranta Ct. Blow Off Flushing 7/6/11 6 4,260 0.05 8.1 6

Palo Alto 4224 Darlington Ct.  Blow Off Flushing 7/6/11 8 5,680 0.00 8.0 4

Palo Alto 4392 Silva Ave. ( MV / Inter‐connect ) Blow Off Flushing 7/6/11 17 12,070 0.04 8.7 4

Palo Alto 4244 Lorabelle Ct. Blow Off Flushing 7/6/11 20 14,200 0.05 8.0 4

Palo Alto 4331 Cesano Ct.  Blow Off Flushing 7/6/11 26 18,460 0.05 8.9 1

Palo Alto 3740 Carlitos Ct. Blow Off Flushing 7/6/11 44 31,240 0.06 8.7 4

Palo Alto 222 Scripps Ct. Blow Off Flushing 7/11/11 14 2,054 0.00 8.0 11

Palo Alto 321 Diablo Ct. Blow Off Flushing 7/11/11 13 2,054 0.05 8.5 7

Palo Alto 713 Charleston Ct.  Blow Off Flushing 7/11/11 8 4,000 0.05 8.6 0

Palo Alto 4147 Byron St.  Blow Off Flushing 7/11/11 7 4,900 0.05 8.7 5

Palo Alto 4139 Frandon Ct. Blow Off Flushing 7/11/11 7 4,970 0.05 7.7 5

Palo Alto 638 Keats Ct.  Blow Off Flushing 7/11/11 8 5,600 0.03 8.6 0

Palo Alto 723 Gailen Ct. Blow Off Flushing 7/11/11 13 6,500 0.00 8.4 3

Palo Alto 3888 Grove Ave. Blow Off Flushing 7/11/11 13 7,930 0.02 7.7 12

Palo Alto 3923 Grove Ct. Blow Off Flushing 7/11/11 13 7,930 0.05 8.7 12

Palo Alto 741 Ensign Way.  Blow Off Flushing 7/11/11 13 8,450 0.04 8.4 0
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Palo Alto 305 Tioga Ct. Blow Off Flushing 7/11/11 17 8,500 0.04 8.1 9

Palo Alto 770 Gailen Ct. Blow Off Flushing 7/11/11 30 15,000 0.00 8.4 3

Palo Alto 4135 Maybell Way Blow Off Flushing 7/11/11 24 17,040 0.05 9.0 12

Palo Alto 1850 Oak Creek Apts. (Sandhill Rd.) Blow Off Flushing 7/11/11 30 18,000 0.00 8.4 79

Palo Alto 670 San Aantonio Ave. / Building 9  Blow Off Flushing 7/13/11 11 5,500 0.00 8.2 10

Palo Alto 670 San Antonio Ave. / Building 13  Blow Off Flushing 7/14/11 7 3,500 0.00 8.7 6

Palo Alto 670 San Antonio Ave. / Building 25  Blow Off Flushing 7/14/11 18 4,734 0.05 8.8 4

Palo Alto 4280 Los Palos Cir. Blow Off Flushing 7/19/11 6 4,260 0.00 8.7 0

Palo Alto 566 Glenbrook Dr. Blow Off Flushing 7/19/11 9 6,390 0.05 8.8 0

Palo Alto 663 Glenbrook Dr. Blow Off Flushing 7/19/11 10 7,100 0.03 8.7 2

Palo Alto 3750 Wrights Pl.  Blow Off Flushing 7/19/11 12 9,600 0.01 8.5 1

Palo Alto 4252 Los Palos Pl. Blow Off Flushing 7/19/11 17 12,070 0.00 8.4 3

Palo Alto 3998 Bibbits Ct.  Blow Off Flushing 7/19/11 16 14,400 0.03 8.6 8

Palo Alto 810 Mesa Ct. Blow Off Flushing 7/19/11 25 17,500 0.00 8.4 0

Palo Alto 749 Maple Wood Pl.  Blow Off Flushing 7/19/11 21 17,850 0.10 8.1 18

Palo Alto 3361 Emerson Ct.  Blow Off Flushing 7/19/11 26 18,460 0.00 8.6 4

Palo Alto 830 Arroyo Ct. Blow Off Flushing 7/19/11 130 92,300 0.00 8.3 3

Palo Alto 3861 Grove Ct. Blow Off Flushing 7/20/11 7 4,270 0.00 8.6 0

Palo Alto 1017 Forest Ct. Blow Off Flushing 7/20/11 7 4,550 0.06 8.3 7

Palo Alto 4339 Miranda Ct. Blow Off Flushing 7/20/11 11 8,250 0.01 8.7 4

Palo Alto 854 Miranda Green Ct. Blow Off Flushing 7/20/11 13 9,750 0.04 8.8 3

Palo Alto 4369 Miranda Ave.  Blow Off Flushing 7/20/11 15 11,250

Palo Alto 840 Moana Ct. Blow Off Flushing 7/20/11 15 11,250 0.01 8.3 7

Palo Alto 3878 Grove Ave. Blow Off Flushing 7/20/11 22 13,420 0.02 8.6 0

Palo Alto 4196 Mesa Ave. Blow Off Flushing 7/20/11 50 35,500 0.00 8.3 0

Palo Alto 719 West Place (Garland Dr.) Blow Off Flushing 7/21/11 7 4,970 0.00 8.9 9

Palo Alto 766 East Place (Garland Dr.) Blow Off Flushing 7/21/11 13 9,230 0.00 8.3 5

Palo Alto 80 Kent Pl. Blow Off Flushing 7/21/11 20 14,000 0.00 8.7 5
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Palo Alto 550 Chimalus Dr.  Blow Off Flushing 7/21/11 43 15,050 0.01 8.1 8

Palo Alto 4172 Wallis Ct.  Blow Off Flushing 7/25/11 11 7,810 0.04 9.0 7

Palo Alto 4158 Crosby Pl. Blow Off Flushing 7/25/11 13 9,230 0.02 8.2 1

Palo Alto 860 San Jude Ave.  Blow Off Flushing 7/25/11 13 9,230 0.02 8.7 2

Palo Alto 4290 Manuela Way  Blow Off Flushing 7/25/11 17 12,750 0.07 8.7 8

Palo Alto 4160 Rincon Circle  Blow Off Flushing 7/25/11 15 13,500 0.02 8.7 4

Palo Alto
754 San Carlos Ct.(550' /11pcs‐50' 
hose)

Blow Off Flushing 7/25/11 16 14,400 0.06 7.5 3

Palo Alto 2250 St. Francis Dr. Blow Off Flushing 7/25/11 39 27,690 0.00 7.3 14

Palo Alto 1791 Caballo Lane (Arastradero Rd.) Blow Off Flushing 7/26/11 25 17,750 0.07 7.9 0

Palo Alto  1052 Elwell Court  Hydrant Flushing 7/28/11 15 10,500 0.02 7.31 6

Palo Alto  Baylands parking lot hydrant Hydrant Flushing 7/28/11 33 13,200 0.01 8.97 2

Palo Alto  MSC hydrant by WGW trucks Hydrant Flushing 7/28/11 17 14,875 0.14 8.77 28

Palo Alto  1010 Corporation Way  Hydrant Flushing 7/28/11 25 20,625 0.03 8.06 4

Palo Alto  Landfill hydrant (next to recycle yard) Hydrant Flushing 7/28/11 36 21,600 0.01 8.9 2

Palo Alto
 Golf Course Maint.Yard (inside/blind 
flange)

Hydrant Flushing 8/1/11 14 10,850 0.05 9 3

Palo Alto  Baylands Interpretive Center hydrant Hydrant Flushing 8/1/11 30 12,000 0.02 9 6

Palo Alto
 East Bayshore Rd. (North Deadend 
hydrant)

Hydrant Flushing 8/1/11 17 13,600 0.01 8.6 11

Palo Alto  1900 Geng Road  Hydrant Flushing 8/1/11 20 14,000 0.1 7 12

Palo Alto  E. Bayshore Rd. & San Antonio Ave. Hydrant Flushing 8/1/11 18 15,300 0.07 6.78 7

Palo Alto
 4100 Transport St.& 980 Industrial 
Ave.

Hydrant Flushing 8/1/11 20 17,000 0.12 6.75 10

Palo Alto  151 Laura Lane ( PA Post Office) Hydrant Flushing 8/1/11 45 31,500 0 7.52 12

Palo Alto
 Hydrant E.C.R. across Red Cross 
Office

Hydrant Flushing 8/2/11 13 5,200 0.05 8 7

Page 65 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Palo Alto
 Hydrant at LyttonTrain Station 
entrance

Hydrant Flushing 8/2/11 12 6,000 0.00 8 5

Palo Alto  Foothill Park Maintenance Yard Hydrant Flushing 8/2/11 10 7,000

Palo Alto  Hydrant 7 Los Trancos Rd. Hydrant Flushing 8/2/11 9 8,100 0.00 8 3

Palo Alto  Hydrant 16 Los Trancos Rd. Hydrant Flushing 8/2/11 12 10,800 0.02 7 6

Palo Alto  Hydrant 17 Los Trancos Rd. Hydrant Flushing 8/2/11 26 23,400

Palo Alto  Hydrant E.C.R. SF METER/Lytton Hydrant Flushing 8/2/11 32 24,000

Palo Alto  Hydrant 3 Los Trancos Rd. Hydrant Flushing 8/2/11 30 27,000

Palo Alto  273 Ventura Ave. ( in the apartment c Hydrant Flushing 8/3/11 10 7,000 0.00 8 9

Palo Alto  2098 Oxford Ave. (x ECR) Hydrant Flushing 8/3/11 10 9,000 0.00 8 11

Palo Alto  Manuela Ave. (before Manuela Ct.)  Hydrant Flushing 8/3/11 12 9,000 0 8.03 13

Palo Alto  890 Mockingbird Ln.  Hydrant Flushing 8/3/11 12 9,600 0.08 8.25 7

Palo Alto  4179 Old Adobe Rd. Hydrant Flushing 8/3/11 17 10,200 0.03 7.53 7

Palo Alto  4110 Old Trace Rd.  Hydrant Flushing 8/3/11 15 13,500 7.77

Palo Alto
 531 Stanford Ave. (Terrace Inn / 
Notify first)

Hydrant Flushing 8/3/11 40 30,000 0.02 14

Palo Alto  1372 Lincoln Ave. Hydrant Flushing 8/4/11 15 3,750 0.03 8 9

Palo Alto  4210 Ynigo Way Hydrant Flushing 8/4/11 10 7,500 0.03 8 3

Palo Alto  3106 Bandera Ct. Hydrant Flushing 8/4/11 15 8,250 0.02 7.66 2

Palo Alto  3010 Country Club Ct. Hydrant Flushing 8/4/11 11 9,350 0.14 7.28 7

Palo Alto  2903 Simpkins Ct Hydrant Flushing 8/4/11 13 10,400 0.00 9 6

Palo Alto  419 Maple St Hydrant Flushing 8/4/11 18 10,800 0.05 8 3

Palo Alto  991 Matadero Ave Hydrant Flushing 8/4/11 14 11,200 0.05 7 0

Palo Alto  2927 Alexis Dr.  Hydrant Flushing 8/4/11 14 11,200 0.1 7.79 14

Palo Alto  2180 College Ave. (x ECR) Hydrant Flushing 8/4/11 13 11,700 0.15 8 3

Palo Alto  475 Newell Rd. Hydrant Flushing 8/4/11 30 12,000 0.00 8 6

Palo Alto  975 Robles Ridge Private Hydrant Flushing 8/4/11 15 12,000 0.12 8 7

Palo Alto  2241 Wellesley St (x College Ave) Hydrant Flushing 8/4/11 14 12,600 0.05 8 0

Palo Alto  914 Matadero Ct Hydrant Flushing 8/4/11 17 13,600 0.09 9 2
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Palo Alto  102 Middlefield Rd. (North) Hydrant Flushing 8/4/11 28 14,000 0.05 8 9

Palo Alto  925 Laurel Glen Dr. Hydrant Flushing 8/4/11 18 14,400 0.07 7.11 8

Palo Alto  925 Robles Ridge Private Hydrant Flushing 8/4/11 20 16,000 0.01 7 2

Palo Alto  419 Palm St Hydrant Flushing 8/4/11 35 21,000 0.03 8 13

Palo Alto  398 Witclem Dr Hydrant Flushing 8/5/11 10 5,500 0.02 9 1

Palo Alto  370 George Hood Lane Hydrant Flushing 8/5/11 10 9,000 0.00 9 3

Palo Alto  751 Talisman Court Hydrant Flushing 8/5/11 35 28,000 0.01 9 5

Palo Alto  650 Toyon Pl Hydrant Flushing 8/8/11 7 4,900 0.00 8 1

Palo Alto  4022 Villa Vera Private Hydrant Flushing 8/8/11 15 13,500 0.00 8 22

Palo Alto  3164 Manchester Ct Hydrant Flushing 8/8/11 35 21,000 0.04 8 10

Palo Alto  920 Peirs Court Hydrant Flushing 8/8/11 35 26,250 0.03 8 15

Palo Alto  516 Georgia Ave. Hydrant Flushing 8/8/11 35 29,750 0.00 7 4

Palo Alto  2420 Tasso St. (by Marion) Hydrant Flushing 8/9/11 12 8,400 0.04 7 4

Palo Alto  4080 Manzana Lane Hydrant Flushing 8/9/11 12 9,600 0.21 8 2

Palo Alto  4099 Laguana Ave Hydrant Flushing 8/9/11 13 9,750 0.15 8 1

Palo Alto  3858 Timlott Ln. Hydrant Flushing 8/9/11 16 12,800 0.05 7 5

Palo Alto  3375 Alma St. (lot 179, back of Apts) Hydrant Flushing 8/15/11 10 7,500 0.15 8 2

Palo Alto  3580 La Mata Way (2 man job) * SS Hydrant Flushing 8/15/11 10 8,000 0.05 8 5

Palo Alto  840 Timlott Ln. Hydrant Flushing 8/15/11 10 8,000 0.07 9 4

Palo Alto  3758 Cass Way Hydrant Flushing 8/15/11 14 9,800 0.10 8 3

Palo Alto  8289 La Jennifer Wy * SS Hydrant Flushing 8/15/11 12 10,200 0.02 8 2

Palo Alto  2904 Emerson St. Hydrant Flushing 8/15/11 14 10,500 0.10 8 4

Palo Alto  648 San Antonio (apartment) Hydrant Flushing 8/15/11 14 12,600 0.08 7 13

Palo Alto
 4200 Terman Dr. (Notify Complex 
Mgr.)

Hydrant Flushing 8/15/11 17 13,600 0.21 7 17

Palo Alto Starr King Hydrant Flushing 1/6/12 5 4,000 0 8.9 0.3

Palo Alto Geng Rd. Hydrant Flushing 1/6/12 10 4,500 0 8.9 0.4

Palo Alto Fabian / East Meadow Hydrant Flushing 1/6/12 7 5,600 0 8.9 0.3

Palo Alto East Bayshore / San Antonio Hydrant Flushing 1/6/12 10 8,000 0 8.8 0.4
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Palo Alto Elwell Ct. Hydrant Flushing 1/6/12 10 8,000 0 8.8 0.1

Palo Alto Industrial Hydrant Flushing 1/6/12 10 8,000 0 8.8 0.4

Palo Alto Baylands Hydrant Flushing 1/6/12 20 9,000 0 8.7 0

Palo Alto MSC  Hydrant Flushing 1/6/12 15 12,000 0 8.9 0

Palo Alto East Bayshore / Post Office Hydrant Flushing 1/12/12 20 35,000 0.00 9 5

Palo Alto Corporation Way Hydrant Flushing 1/17/12 5 4,000 0.02 8.8 0.02

Palo Alto 4047 Park Blvd. Hydrant Flushing 1/17/12 15 6,750 0.01 8.8 0.4

Palo Alto 940 Commercial Hydrant Flushing 1/17/12 10 8,000 0 8.9 0.6

Palo Alto Transport Hydrant Flushing 1/17/12 10 8,000 0.04 8.7 0.1

Palo Alto Sutherland Hydrant Flushing 1/17/12 25 11,250 0 8.8 0.1

Palo Alto Baylands Hydrant Flushing 1/25/12 56 25,200 0.00 9 0

Palo Alto Fabian / East Meadow Charleston Hydrant Flushing 1/25/12 45 36,000 0.00 9 8

Palo Alto Fabian / East Meadow Colorado Hydrant Flushing 1/25/12 92 73,600 0.01 8 6

Palo Alto Georgia 644 Hydrant Flushing 1/30/12 16 7,200 0.03 9 9

Palo Alto Starr King Hydrant Flushing 1/30/12 15 12,000 0.00 9 8

Palo Alto Land Fill / Embarcadero Hydrant Flushing 1/30/12 11 13,475 0 8.7 0.01

Palo Alto Miranda  Hydrant Flushing 1/30/12 23 18,400 0 8.8 9

Palo Alto Edgewood Ct./ Channing Hydrant Flushing 1/30/12 27 21,600 0.01 9 6

Palo Alto East Bayshore/ Post Office Hydrant Flushing 1/30/12 21 36,750 0.02 8.7 4

Palo Alto Lytton SFWD Connection Hydrant Flushing 1/30/12 39 68,250 0.00 9 5

Palo Alto Transport Hydrant Flushing 2/5/12 7 5,600 0.02 9 7

Palo Alto Deodar St and Noble St Hydrant Flushing 2/5/12 10 8,000 0.00 9 5

Palo Alto Whitclem Dr. Hydrant Flushing 2/5/12 20 9,000 0.02 8 6

Palo Alto Noble St and Pratt Lane Hydrant Flushing 2/5/12 25 20,000 0.00 9 5

Palo Alto Edlee and Park Ave. Hydrant Flushing 2/6/12 25 11,250 0.05 9 10

Palo Alto Whitclem Place Hydrant Flushing 2/7/12 7 1,400 0.03 8 5

Palo Alto Whitclem Ct Hydrant Flushing 2/7/12 15 3,000 0.04 9 5

Palo Alto Whitclem Way Hydrant Flushing 2/7/12 15 3,000 0.05 9 5
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Palo Alto Pratt Lane Hydrant Flushing 2/7/12 10 8,000 0.02 9 6

Palo Alto Cesano Ct.  Hydrant Flushing 2/7/12 36 44,100 0.03 9 8

Palo Alto Chaucer / Palo Alto Hydrant Flushing 2/9/12 7 3,150 0.02 9 7

Palo Alto Cambridge and El Camino Hydrant Flushing 2/9/12 10 4,500 0.04 8.3 10

Palo Alto Oxford/El Camino *close valve @ yale Hydrant Flushing 2/9/12 20 9,000 0.05 8.8 9

Palo Alto Park Square Apts. Hydrant Flushing 2/9/12 43 34,400 0.05 8 13

Palo Alto Stanford and El Camino Hydrant Flushing 2/9/12 105 47,250 0:00 8 6

Palo Alto Baylands Hydrant Flushing 2/10/12 23 10,350 0.05 9 0

Palo Alto Everett @ High Hydrant Flushing 2/13/12 25 11,250 0.00 8 4

Palo Alto Lytton @ High Hydrant Flushing 2/13/12 10 17,500 0.00 9 9

Palo Alto Maureen @ Rambow Hydrant Flushing 2/23/12 20 9,000 0.00 9 9

Palo Alto Park @ Curtner Hydrant Flushing 2/23/12 25 20,000 0.01 9 16

Palo Alto Baylands Hydrant Flushing 2/27/12 33 14,850 0.03 9 0

Palo Alto Transport @ San Antonio Hydrant Flushing 2/27/12 20 16,000 0.05 9 1

Palo Alto  1052 Elwell Court  Hydrant Flushing 3/5/12 14 11,200 0.03 8.4 8

Palo Alto  MSC hydrant by WGW trucks Hydrant Flushing 3/5/12 40 32,000 0.01 8.5 22

Palo Alto 316 Monroe Hydrant Flushing 3/5/12 58 46,400 0.05 8 6

Palo Alto
 East Bayshore Rd. (North Deadend 
hydrant)

Hydrant Flushing 3/5/12 35 61,250 0.03 8.3 9

Palo Alto  2903 Simpkins Ct Hydrant Flushing 3/6/12 10 4,500 0.02 8 13

Palo Alto  370 George Hood Lane Hydrant Flushing 3/6/12 25 5,000 0.02 9 5

Palo Alto  1900 Geng Road  Hydrant Flushing 3/6/12 15 6,750      

Palo Alto  751 Talisman Court Hydrant Flushing 3/6/12 40 18,000 0.05 9 10

Palo Alto  151 Laura Lane ( PA Post Office) Hydrant Flushing 3/6/12 19 33,250 0.02 8.3 5

Palo Alto  650 Toyon Pl Hydrant Flushing 3/8/12 12 5,400 0.01 9 3

Palo Alto  3164 Manchester Ct Hydrant Flushing 3/8/12 30 13,500 0.01 9 11

Palo Alto  516 Georgia Ave. Hydrant Flushing 3/8/12 33 14,850 0.05 8 16

Palo Alto  920 Peirs Court Hydrant Flushing 3/8/12 55 24,750 0.01 9 5

Palo Alto  1372 Lincoln Ave. Hydrant Flushing 3/15/12 20 9,000 0.05 9 4
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Palo Alto  419 Palm St Hydrant Flushing 3/15/12 32 14,400 0.05 9 10

Palo Alto  2904 Emerson St. Hydrant Flushing 3/19/12 43 19,350 0.02 9 5

Palo Alto  475 Newell Rd. Hydrant Flushing 3/19/12 70 31,500 0.02 9 4

Palo Alto  102 Middlefield Rd. (North) Hydrant Flushing 3/19/12 105 47,250 0.05 9 8

Palo Alto  914 Matadero Ct Hydrant Flushing 3/20/12 15 3,000      

Palo Alto  925 Robles Ridge Private Hydrant Flushing 3/20/12 13 10,400      

Palo Alto  991 Matadero Ave Hydrant Flushing 3/21/12 8 3,600      

Palo Alto  4080 Manzana Lane Hydrant Flushing 3/21/12 10 4,500      

Palo Alto  975 Robles Ridge Private Hydrant Flushing 3/21/12 10 8,000      

Palo Alto  3858 Timlott Ln. Hydrant Flushing 3/21/12 28 12,600 0.02 8 12

Palo Alto  3758 Cass Way Hydrant Flushing 3/22/12 22 4,400 0.05 9 10

Palo Alto  3580 La Mata Way (2 man job) * SS Hydrant Flushing 3/22/12 10 4,500 0.00 8 16

Palo Alto  890 Mockingbird Ln.  Hydrant Flushing 3/26/12 12 5,400 0 8.9 4

Palo Alto  4179 Old Adobe Rd. Hydrant Flushing 3/26/12 10 8,000 0.05 8.8 4

Palo Alto  Baylands parking lot hydrant Hydrant Flushing 3/26/12 24 10,800 0.03 8.6 1

Palo Alto  2420 Tasso St. (by Marion) Hydrant Flushing 3/27/12 21 9,450 0.02 9 5

Palo Alto  4210 Ynigo Way Hydrant Flushing 3/27/12 22 9,900 0.02 9 10

Palo Alto  273 Ventura Ave. ( in the apartment c Hydrant Flushing 3/27/12 25 11,250 0.02 9 5

Palo Alto  419 Maple St Hydrant Flushing 3/28/12 30 13,500 0.03 9 10

Palo Alto
 4200 Terman Dr. (Notify Complex 
Mgr.)

Hydrant Flushing 3/29/12 40 32,000 0.03 9 10

Palo Alto  Baylands Interpretive Center hydrant Hydrant Flushing 4/2/12 17 7,650 0.02 9 19

Palo Alto
 Golf Course Maint.Yard (inside/blind 
flange)

Hydrant Flushing 4/2/12 10 8,000 0.05 9 9

Palo Alto  Landfill hydrant (next to recycle yard) Hydrant Flushing 4/2/12 21 16,800 0.05 8.8 9

Palo Alto  1010 Corporation Way  Hydrant Flushing 4/5/12 30 24,000 0.04 8.3 6

Palo Alto  2927 Alexis Dr.  Hydrant Flushing 4/6/12 25 20,000 0.03 8.7 6

Palo Alto
 4100 Transport St.& 980 Industrial 
Ave.

Hydrant Flushing 4/6/12 47 37,600 0.05 8.5 7
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Palo Alto  E. Bayshore Rd. & San Antonio Ave. Hydrant Flushing 4/6/12 80 64,000 0.05 8.5 7

Palo Alto  3010 Country Club Ct. Hydrant Flushing 4/10/12 17 7,650 0.05 8.7 6

Palo Alto  Foothill Park Maintenance Yard Hydrant Flushing 4/10/12 19 15,200

Palo Alto  925 Laurel Glen Dr. Hydrant Flushing 4/10/12 29 23,200 0.01 8.6 2

Palo Alto  398 Witclem Dr Hydrant Flushing 4/12/12 31 13,950 0.05 9 1

Palo Alto  2098 Oxford Ave. (x ECR) Hydrant Flushing 4/16/12 8 3,600 0.05 8 7

Palo Alto  2180 College Ave. (x ECR) Hydrant Flushing 4/16/12 8 6,400 0.03 8 7

Palo Alto  Hydrant 3 Los Trancos Rd. Hydrant Flushing 4/16/12 49 22,050 0.01 9 4

Palo Alto
 531 Stanford Ave. (Terrace Inn / 
Notify first)

Hydrant Flushing 4/16/12 40 32,000 0.04 8 11

Palo Alto  2241 Wellesley St (x College Ave) Hydrant Flushing 4/16/12 77 34,650 0.02 8 7

Palo Alto 1056 Colorado Place Blow Off Flushing 4/19/12 8 1,600 0.00 8.8 4

Palo Alto 1070 Colorado Place  Blow Off Flushing 4/19/12 10 2,000 0.01 8.8 5

Palo Alto 2955 Otterson Ct. Blow Off Flushing 4/19/12 14 2,800 0.03 8.7 12

Palo Alto 3149 Genevieve Ct. Blow Off Flushing 4/19/12 16 3,200 0.05 8.6 5

Palo Alto 3089 Higgins Place  Blow Off Flushing 4/19/12 10 4,500 0.01 8.7 4

Palo Alto 853 Sharon Ct. Blow Off Flushing 4/20/12 18 3,600 0.05 8.6 6

Palo Alto 1536 Louisa Ct. Blow Off Flushing 4/23/12 28 5,600 0.02 9.2 16

Palo Alto 97 Erstwild Ct. Blow Off Flushing 4/23/12 23 10,350 0.01 8.9 12

Palo Alto 1453 Kings Lane Blow Off Flushing 4/23/12 28 12,600 0.01 8.6 7

Palo Alto 861 Newell Pl. Blow Off Flushing 4/23/12 70 14,000 0.03 8.9 6

Palo Alto Baylands Hydrant Flushing 4/23/12 42 18,900 0 8.5 5

Palo Alto 80 Alannah Ct. Blow Off Flushing 4/26/12 15 3,000 0.05 7.9 2

Palo Alto 90 Jordan Pl. Blow Off Flushing 4/26/12 16 3,200 0.02 8.6 1

Palo Alto 40 Tevis Pl. Blow Off Flushing 4/26/12 12 5,400 0.05 8.6 5

Palo Alto 60 Hamilton Ct. Blow Off Flushing 4/26/12 23 10,350 0.02 8.6 6

Palo Alto 80 Kent Pl. Blow Off Flushing 4/30/12 19 8,550 0.01 8.3 5

Palo Alto 40 Regent Pl.  Blow Off Flushing 4/30/12 20 9,000 0.01 8.3 5
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Palo Alto 40 Somerset Ct.  Blow Off Flushing 4/30/12 23 10,350 0.03 8.2 4

Palo Alto 80 Kirby Pl.  Blow Off Flushing 4/30/12 25 11,250 0.05 9.0 4

Palo Alto 275 Southwood Dr. Blow Off Flushing 4/30/12 31 13,950 0.01 8.0 12

Palo Alto 1978 Edgewood Dr. Blow Off Flushing 5/1/12 16 3,200 0.01 8.5 5

Palo Alto 2046 Edgewood Dr. Blow Off Flushing 5/1/12 37 7,400 0.05 8.2 3

Palo Alto 1017 Forest Ct. Blow Off Flushing 5/1/12 25 11,250 0.05 8.7 4

Palo Alto 1918 Edgewood Dr. Blow Off Flushing 5/2/12 65 13,000 0.01 9.1 2

Palo Alto 2053 Sandalwood Ct. Blow Off Flushing 5/3/12 13 2,600 0.00 8.3 5

Palo Alto 750 Greenwich Pl. Blow Off Flushing 5/3/12 20 9,000 0.05 8.8 4

Palo Alto 2100 Bellview Dr. Blow Off Flushing 5/3/12 53 10,600 0.00 8.3 6

Palo Alto 2319 Sierra Ct. Blow Off Flushing 5/4/12 23 4,600 0.03 8.3 5

Palo Alto 100 Waverly Oaks Blow Off Flushing 5/4/12 18 8,100

Palo Alto  845 Garland Dr. Blow Off Flushing 5/7/12 13 2,600 0.05 8.6 4

Palo Alto 613 Marion Pl. Blow Off Flushing 5/7/12 23 4,600 0.03 8.2 11

Palo Alto 470 Anton Ct. Blow Off Flushing 5/7/12 38 7,600 0.05 8.1 11

Palo Alto 860 San Jude Ave.  Blow Off Flushing 5/7/12 17 7,650 0.03 8.2 5

Palo Alto 865 Garland Dr. Blow Off Flushing 5/7/12 44 8,800 0.05 8.4 3

Palo Alto 2331 Carmel Dr. Blow Off Flushing 5/7/12 52 23,400 0.02 8.9 4

Palo Alto Fernando Ave. Well Hydrant Flushing 5/14/12 60 27,000 8.3 6

Palo Alto N. California @ Barbara Hydrant Flushing 5/16/12 30 52,500 8.5 1

Palo Alto 3300 Blk Hillview Ave. Hydrant Flushing 5/26/2012 15 26,250

Palo Alto 3400 Blk Hillview Ave. Hydrant Flushing 5/26/2012 30 52,500

Palo Alto 950 Sycamore Dr. Blow Off Flushing 5/30/12 13 2,600 0.05 8.1 1

Palo Alto 2651 Elmdale Pl. Blow Off Flushing 5/30/12 20 4,000 0.04 8.6 6

Palo Alto 635 Matadero Ave. Hydrant Flushing 6/25/2012 30 24,000 0

Palo Alto 3301 Kenneth Dr. Blow Off Flushing 6/27/12 9 1,800 0.01 8.1 1

Palo Alto 3303 Thomas Ave. Blow Off Flushing 6/27/12 15 3,000 0.01 8.3 2

Palo Alto 3551 Greer Rd. Blow Off Flushing 6/27/12 15 3,000 0.01 8.3 1

Palo Alto 3161 Greer Rd. Blow Off Flushing 6/27/12 26 5,200 0.01 8.1 4

Palo Alto 3249 Greer Ct. Blow Off Flushing 6/27/12 55 11,000 0.04 8.1 6
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Palo Alto 3440 Greer Rd. Blow Off Flushing 6/27/12 64 12,800 0.01 8.6 2

San Jose  MURRILLO & CHIMIN DE Hydrant Flushing 7/2/2010 2 680 680 0.01 7.6 3

San Jose 3595 CHEMIN DE RIVIERA Hydrant Flushing 7/2/2010 2 680 680 0 7.6 2

San Jose CHABOYA RD & MORRILLO Hydrant Flushing 7/2/2010 2 680 680 0.01 7.5 1

San Jose QUIMBY & MURRILLO Hydrant Flushing 7/2/2010 2 680 680 0.01 7.6 3

San Jose SIKH TEMPLE ON MURRILLO Hydrant Flushing 7/2/2010 2 680 680 0 7.6 2

San Jose 1540 IVY CIR Hydrant Flushing 7/8/2010 2 600 600 0 7.2 2

San Jose 1560 ivy cir garage Hydrant Flushing 7/8/2010 2 600 600 0 8.6 1

San Jose 3489 SUGAR CREEK Hydrant Flushing 7/8/2010 2 600 600 0.07 8.5 1

San Jose NIEMAN / TEOLA Hydrant Flushing 7/8/2010 2 600 600 0 7.5 3

San Jose NIEMAN/MENLIKOFF Hydrant Flushing 7/8/2010 2 600 600 0.03 7.9 2

San Jose NIEMAN/SAFFARIEN CT Hydrant Flushing 7/8/2010 2 600 600 0.03 8.4 3

San Jose NIEN/JORGEN Hydrant Flushing 7/8/2010 2 600 600 0.03 7.8 17

San Jose SQUIRE CREEK / IVY CREEK CT Hydrant Flushing 7/8/2010 2 600 600 0 7.7 0

San Jose 85D‐65 Hydrant Flushing 7/9/2010 2 500 500 0.01 7.71 3

San Jose 2919 Aborn Ct Hydrant Flushing 7/9/2010 2 680 680 0 7.1 3

San Jose 3443 CHREI Hydrant Flushing 7/9/2010 2 680 680 0.03 7.4 0

San Jose 85D‐63 Hydrant Flushing 7/9/2010 2 680 680 0.01 7.82 5

San Jose 85D‐64 Hydrant Flushing 7/9/2010 2 680 680 0.01 7.75 no data

San Jose ABORN/AVAGON Hydrant Flushing 7/9/2010 2 680 680 0.03 7.4 2

San Jose CHESAPEAK/MARIST CT Hydrant Flushing 7/9/2010 2 680 680 0.09 6.9 2

San Jose SAVE MART 101A‐022 Hydrant Flushing 7/9/2010 2 680 680 0.02 7.4 0

San Jose 1851 THREEDNEEDLE Hydrant Flushing 7/12/2010 2 680 680 0.51 7.7 5

San Jose 1854 LOCKNESS Hydrant Flushing 7/12/2010 2 680 680 0.01 7.8 0

San Jose 1857 MCDUFF WY Hydrant Flushing 7/12/2010 2 680 680 0.11 7.6 19

San Jose 1895 BAGPIPE WY Hydrant Flushing 7/12/2010 2 680 680 0.09 7.9 14

San Jose 1899 MCDUFF WY Hydrant Flushing 7/12/2010 2 680 680 0.05 7.6 0

San Jose 3223 MAPLE LEAF CT Hydrant Flushing 7/12/2010 2 680 680 0.07 7.5 0

San Jose 3241 PINE SPRING CT Hydrant Flushing 7/12/2010 2 680 680 0 7.6 16

San Jose 3244 EVERDALE Hydrant Flushing 7/12/2010 2 680 680 0.01 7 5
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San Jose 3257 EVERDALE Hydrant Flushing 7/12/2010 2 680 680 0.01 7 3

San Jose ABORN/ALTAMARA Hydrant Flushing 7/12/2010 2 680 680 0.03 7.3 3

San Jose EVERDALE/ MYERS CR Hydrant Flushing 7/12/2010 2 680 680 0 7 3

San Jose EVERDALE/MYERS CR Hydrant Flushing 7/12/2010 2 680 680 0 7 9

San Jose FONTAINE/ LAKE Hydrant Flushing 7/12/2010 2 680 680 0.03 7.3 5

San Jose FONTAINE/LA BOHEME Hydrant Flushing 7/12/2010 2 680 680 0.04 7.5 3

San Jose NIEMAN/LINBURN CT Hydrant Flushing 7/12/2010 2 680 680 0 7 3

San Jose TIERRA BUENA/TANGANEL Hydrant Flushing 7/12/2010 2 680 680 0.02 7.5 5

San Jose NIEMAN/EVERDALE Hydrant Flushing 7/12/2010 3 1,020 1,020 0.01 8.72 3

San Jose 1729 TUSTIN Hydrant Flushing 7/13/2010 2 680 680 0.02 7.3 6

San Jose 1809 TUSTIN Hydrant Flushing 7/13/2010 2 680 680 0.03 7.8 5

San Jose 1892 MONDONA Hydrant Flushing 7/13/2010 2 680 680 0.01 7.6 6

San Jose 2503 HEBRON Hydrant Flushing 7/14/2010 2 600 600 0 7.1 3

San Jose 2549 GLEN RIO DR Hydrant Flushing 7/14/2010 2 600 600 0 7.5 5

San Jose 2584 ABORN RD Hydrant Flushing 7/14/2010 2 600 600 0.01 7.2 5

San Jose 2601 GLEN RIO Hydrant Flushing 7/14/2010 2 600 600 0.01 7.3 3

San Jose 3213 POMEROY AVE Hydrant Flushing 7/14/2010 2 600 600 0 7.6 4

San Jose 3378 KLAUS Hydrant Flushing 7/14/2010 2 600 600 0 7.1 2

San Jose ABORN/CAPITOL Hydrant Flushing 7/14/2010 2 600 600 0 7.5 3

San Jose ABORN/POMEROY AVE Hydrant Flushing 7/14/2010 2 600 600 0 7 0

San Jose NIEMAN/CAPITOL Hydrant Flushing 7/15/2010 2 680 680 0.05 7.2 9

San Jose 100B / 034 ABORN & CAPITOL Hydrant Flushing 7/19/2010 2 600 600 0.05 7.6 0

San Jose 100B‐023 ABORN SQAURE Hydrant Flushing 7/19/2010 2 600 600 0.01 7.7 6

San Jose 100B‐024  Hydrant Flushing 7/19/2010 2 600 600 0 7.6 1

San Jose ABIORN SQAURE BH SIZZLER Hydrant Flushing 7/19/2010 2 600 600 0 7.7 0

San Jose ABORN / ABORN SQUARE Hydrant Flushing 7/19/2010 2 600 600 0 7.6 2

San Jose 2742 AIDA AVE Hydrant Flushing 7/19/2010 2 680 680 0.04 7.4 4

San Jose 2757 FLAGSTAD Hydrant Flushing 7/19/2010 2 680 680 0.03 7.6 6

San Jose 2927 KING RD Hydrant Flushing 7/19/2010 2 680 680 0 7.3 0

San Jose king / aborn Hydrant Flushing 7/19/2010 2 680 680 0.04 7.7 12
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San Jose TIERRA BUENA/FAUST Hydrant Flushing 7/19/2010 2 680 680 0.01 7.6 5

San Jose 2726 CAMINO ECCO Hydrant Flushing 7/19/2010 3 1,020 1,020 0.05 6.1 73

San Jose 100B / 027 Hydrant Flushing 7/22/2010 2 600 600 0 7.6 1

San Jose 1653 TIERRA BUENA Hydrant Flushing 7/23/2010 2 680 680 0.03 7.3 6

San Jose 2796 OTHELLO Hydrant Flushing 7/23/2010 2 680 680 0.01 7.6 7

San Jose 3809 CANYON RIDGE Hydrant Flushing 7/23/2010 2 680 680 0 7.1 4

San Jose 5752 OPHELIA Hydrant Flushing 7/23/2010 2 680 680 0.04 7.6 16

San Jose ALVIN/ENESCO AV Hydrant Flushing 7/23/2010 2 680 680 0.06 7.5 15

San Jose 1603 NICKEL Hydrant Flushing 7/26/2010 2 680 680 0.05 7.1 10

San Jose 1605 TIERRA BUENA Hydrant Flushing 7/26/2010 2 680 680 0.03 7.4 8

San Jose 1629 ALDRICH Hydrant Flushing 7/26/2010 2 680 680 0.02 7.3 8

San Jose 1659 NICKEL Hydrant Flushing 7/26/2010 2 680 680 0.09 7.1 20

San Jose 1701 KING CT Hydrant Flushing 7/26/2010 2 680 680 0.04 7.4 5

San Jose 2929 VANPORT Hydrant Flushing 7/26/2010 2 680 680 0.03 7.2 6

San Jose 2991 VANPORT  Hydrant Flushing 7/26/2010 2 680 680 0.06 7.1 7

San Jose 3853 DEANS PLACE Hydrant Flushing 7/26/2010 2 680 680 0.07 7.1 6

San Jose DEANS PLACE / IVY CANYON Hydrant Flushing 7/26/2010 2 680 680 0.09 7.8 6

San Jose KING & JESSICA Hydrant Flushing 7/26/2010 2 680 680 0.06 7.3 19

San Jose EVERDALE/ROCKY WATER LN Hydrant Flushing 7/26/2010 2 700 700 0.05 7 5

San Jose 1992 LOCHNESS CR Hydrant Flushing 7/27/2010 1 340 340 0.01 7.5 7

San Jose 1000D‐010 Hydrant Flushing 7/27/2010 2 680 680 0 7.5 5

San Jose 1793 DANIEL MALONEY Hydrant Flushing 7/27/2010 2 680 680 0.4 7.8 2

San Jose 1871 DANIEL MALONEY Hydrant Flushing 7/27/2010 2 680 680 0 7.8 0

San Jose 1997 LADDIE Hydrant Flushing 7/27/2010 2 680 680 0.23 7.7 7

San Jose 2377 RENSFIELD Hydrant Flushing 7/27/2010 2 680 680 0.02 7.4 7

San Jose 2444 RENSFIELD Hydrant Flushing 7/27/2010 2 680 680 0.04 7.3 0

San Jose 2719 PUCCINI AVE Hydrant Flushing 7/27/2010 2 680 680 0.02 7.6 4

San Jose 3158 EVERDALE Hydrant Flushing 7/27/2010 2 680 680 0.05 7.4 0

San Jose 3321 BRIGADOON Hydrant Flushing 7/27/2010 2 680 680 0.05 7.5 5

San Jose 3741 CARRICK PL Hydrant Flushing 7/27/2010 2 680 680 0 7.4 4
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San Jose DANIEL MALONEY/ BRIGADOON Hydrant Flushing 7/27/2010 2 680 680 0.04 7.7 0

San Jose GLEN HAULEIGH / GLEN DUNDEE Hydrant Flushing 7/27/2010 2 680 680 0 7.5 0

San Jose HYD 100D‐009 Hydrant Flushing 7/27/2010 2 680 680 0 7.5 3

San Jose LADDIE/BRIGADOON Hydrant Flushing 7/27/2010 2 680 680 0.13 7.8 9

San Jose LOCHNESS WY/CT Hydrant Flushing 7/27/2010 2 680 680 0.07 7.7 7

San Jose MURILLO/SUMMIT RIDGE Hydrant Flushing 7/27/2010 2 680 680 0.02 7.1 10

San Jose RENSFIELD/LUDLOW CT Hydrant Flushing 7/27/2010 2 680 680 0.04 7.3 0

San Jose 2359 RALSTON DR Hydrant Flushing 8/3/2010 2 960 960 0.03 7.3 3

San Jose 2383 PENTLAND Hydrant Flushing 8/5/2010 2 600 600 0.1 7.4 16

San Jose 1959 POSTGATE CT Hydrant Flushing 8/5/2010 2 680 680 0 7.3 3

San Jose 1968 DANIEL MALONEY Hydrant Flushing 8/5/2010 2 680 680 0 7.5 0

San Jose 1998 DANIEL MALONEY Hydrant Flushing 8/5/2010 2 680 680 0 7.7 0

San Jose 2339 PENTLAND Hydrant Flushing 8/5/2010 2 680 680 0.07 7.2 4

San Jose 3304 METHELHAVEN Hydrant Flushing 8/5/2010 2 680 680 0.03 7.6 18

San Jose 3315 INNERWICK LN Hydrant Flushing 8/5/2010 2 680 680 0.02 7.3 2

San Jose 3320 CANONGATE CT Hydrant Flushing 8/5/2010 2 680 680 0.1 7.5 3

San Jose 3323 METHELHAVEN Hydrant Flushing 8/5/2010 2 680 680 0.04 7.2 0

San Jose 3340 METHELHAVEN Hydrant Flushing 8/5/2010 2 680 680 0.06 7.4 4

San Jose 3347 DANIEL MALONEY Hydrant Flushing 8/5/2010 2 680 680 0.64 7.6 1

San Jose 3367 METHELHAVEN Hydrant Flushing 8/5/2010 2 680 680 0.02 7 4

San Jose CORNER ABORN/FLATER Hydrant Flushing 8/5/2010 2 680 680 0.04 7.2 5

San Jose EVERDALE/PENTLAND Hydrant Flushing 8/5/2010 2 680 680 0.01 7.4 2

San Jose HYD 1000‐011 Hydrant Flushing 8/5/2010 2 680 680 0.01 7.5 5

San Jose HYD 1000‐12 Hydrant Flushing 8/5/2010 2 680 680 0.01 7.6 3

San Jose NIEMAN/ELKINS Hydrant Flushing 8/5/2010 2 680 680 0.97 7.5 3

San Jose 3089 SERPA Hydrant Flushing 8/5/2010 2 800 800 0.09 7.5 24

San Jose PUMPHERSTON/ABORN Hydrant Flushing 8/5/2010 2 800 800 0.03 7.2 4

San Jose CARYLE APTS 101A‐40 Hydrant Flushing 8/10/2010 2 680 680 0.04 7.6 2

San Jose CARYLE APTS 101A‐41 Hydrant Flushing 8/10/2010 2 680 680 0.02 7.5 1

San Jose CARYLE APTS 101A‐43 Hydrant Flushing 8/10/2010 2 680 680 0.01 7.6 0
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San Jose CARYLE APTS 101A‐44 Hydrant Flushing 8/10/2010 2 680 680 0.05 7.4 9

San Jose 100B‐027 Hydrant Flushing 8/11/2010 2 600 600 0 7.4 1

San Jose 100B‐032 Hydrant Flushing 8/11/2010 2 600 600 0.1 7.5 7

San Jose 100B‐035 Hydrant Flushing 8/11/2010 2 600 600 0 7.3 2

San Jose 100B‐036 Hydrant Flushing 8/11/2010 2 600 600 0.01 7.3 3

San Jose 100B‐037 Hydrant Flushing 8/11/2010 2 600 600 0.06 7.4 2

San Jose 2398 ELKINS WY Hydrant Flushing 8/11/2010 2 600 600 0 7.1 8

San Jose 2998 ELKINS Hydrant Flushing 8/11/2010 2 600 600 0.02 7.2 6

San Jose 3305 DENTON WY Hydrant Flushing 8/11/2010 2 600 600 0 7.5 5

San Jose 3367 POMEROY Hydrant Flushing 8/11/2010 2 600 600 0 7.4 4

San Jose BTHGATE/BNKHEAD Hydrant Flushing 8/11/2010 2 600 600 0 7.2 25

San Jose NIEMAN/DANIEL MAL Hydrant Flushing 8/11/2010 2 600 600 0.01 7.6 10

San Jose THIMBLEHALL AVE Hydrant Flushing 8/11/2010 2 600 600 0.03 7.1 36

San Jose 3349 DENTON WY Hydrant Flushing 8/11/2010 2 650 650 0.01 7.1 2

San Jose 100B‐028 Hydrant Flushing 8/11/2010 2 680 680 0.01 7.2 1

San Jose 100B‐030 Hydrant Flushing 8/11/2010 2 680 680 0.01 7.3 1

San Jose 100B‐031 Hydrant Flushing 8/11/2010 2 680 680 0 7.5 1

San Jose HYD 100D‐015 Hydrant Flushing 8/12/2010 2 500 500 0 6.8 3

San Jose SLVR CRK/CPTL 100B‐026 Hydrant Flushing 8/12/2010 2 600 600 0 7.7 1

San Jose HYD‐100D‐013 Hydrant Flushing 8/12/2010 2 680 680 0.01 7.5 3

San Jose HYD‐100D‐014 Hydrant Flushing 8/12/2010 2 680 680 0.01 7.6 5

San Jose 2175 ABORN RD Hydrant Flushing 8/13/2010 2 700 700 0 7.5 3

San Jose 3217 ROCKY WTR LN Hydrant Flushing 8/13/2010 2 700 700 0 7 5

San Jose 3236 EVERDALE Hydrant Flushing 8/13/2010 2 700 700 0.05 7.62 3

San Jose 3295 ROCKY WTR LN Hydrant Flushing 8/13/2010 2 700 700 0.05 7 8

San Jose NIEMAN/ARCUM CT Hydrant Flushing 8/13/2010 2 700 700 0 7.5 3

San Jose NIEMAN/MEDWIN CT Hydrant Flushing 8/13/2010 no data no data no data 0.05 7 5

San Jose 3472 CHEMIN DE RIVIERE Hydrant Flushing 8/16/2010 2 680 680 0.01 7.5 2

San Jose 3562 COUR DE VIA Hydrant Flushing 8/16/2010 2 680 680 0 7.7 3

San Jose 3598COUR DE VIA Hydrant Flushing 8/16/2010 2 680 680 0.01 7.5 2
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San Jose ACROSS 3565 CHEMIN DE Hydrant Flushing 8/16/2010 2 680 680 0.03 7.7 3

San Jose HYD 101A‐001 Hydrant Flushing 8/16/2010 2 680 680 0.01 6.8 3

San Jose HYD 101A‐002 Hydrant Flushing 8/16/2010 2 680 680 0.01 6.9 5

San Jose HYD 101A‐003 Hydrant Flushing 8/16/2010 2 680 680 0.01 6.8 4

San Jose HYD 101A‐006 Hydrant Flushing 8/16/2010 2 680 680 0.01 6.9 5

San Jose NEMN ENTRNC CRLYL PL Hydrant Flushing 9/2/2010 2 800 800 0.01 7.5 0

San Jose 2180 PETTIGREW Hydrant Flushing 9/3/2010 2 700 700 0.05 7 9

San Jose NIEMAN/CALLE DE FLRS Hydrant Flushing 9/3/2010 2 700 700 0.05 7.46 17

San Jose NIEMAN/LADDIE Hydrant Flushing 9/3/2010 2 700 700 0.05 7 6

San Jose NIEMAN/PLUMSTEAD Hydrant Flushing 9/3/2010 2 700 700 0 7 5

San Jose 101A‐005 Hydrant Flushing 9/10/2010 3 750 750 0.01 8.1 4

San Jose 101A‐007 Hydrant Flushing 9/13/2010 2 680 680 0 7.7 3

San Jose 101A‐008 Hydrant Flushing 9/13/2010 2 680 680 0.01 7.6 2

San Jose 101A‐009 Hydrant Flushing 9/13/2010 2 680 680 0 7.7 3

San Jose 101A‐010 Hydrant Flushing 9/13/2010 2 680 680 0 7.7 2

San Jose 101a‐011 Hydrant Flushing 9/13/2010 2 680 680 0.01 7.8 3

San Jose 3483 NIEMAN  Hydrant Flushing 9/13/2010 2 680 680 0.04 7.4 7

San Jose NEMAN@SN MARINE APT Hydrant Flushing 9/13/2010 2 680 680 0 7.2 0

San Jose NIEMAN/CAPITAL EXPY Hydrant Flushing 9/13/2010 2 680 680 0.4 7.7 0

San Jose SAVEMART 101A‐23 Hydrant Flushing 9/13/2010 2 680 680 0.01 7.3 0

San Jose 2053 DANDERHALL Hydrant Flushing 9/13/2010 2 700 700 0 7.7 4

San Jose 2131 TURNHOUSE Hydrant Flushing 9/13/2010 2 700 700 0 7 4

San Jose LADDIE/METHIHAVEN Hydrant Flushing 9/13/2010 2 700 700 0.05 7 3

San Jose TRNHSE/POLTHALL CT Hydrant Flushing 9/13/2010 2 700 700 0 7.7 5

San Jose 3218 PUMPHERSTON Hydrant Flushing 9/13/2010 2 800 800 0.04 7.4 0

San Jose ABORN @ EVRGRN LIBRY Hydrant Flushing 9/13/2010 2 800 800 0.04 7.4 66

San Jose BRIGADOON/TRNHSE Hydrant Flushing 9/13/2010 3 1,050 1,050 0 7.6 5

San Jose 101A‐012 Hydrant Flushing 9/15/2010 2 680 680 0.01 7.2 3

San Jose 101A‐013 Hydrant Flushing 9/15/2010 2 680 680 0.02 7.3 3

San Jose 101A‐014 Hydrant Flushing 9/15/2010 2 680 680 0.02 7.2 3
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San Jose 101A‐015 Hydrant Flushing 9/15/2010 2 680 680 0.02 7.3 5

San Jose 101A‐017 Hydrant Flushing 9/15/2010 2 680 680 0.02 7.2 5

San Jose 101A‐042 Hydrant Flushing 9/15/2010 2 680 680 0 7.3 0

San Jose 1649 ENESCO AVE Hydrant Flushing 9/15/2010 2 680 680 0.04 7.2 7

San Jose 1649 JESSICA Hydrant Flushing 9/15/2010 2 680 680 0.05 7.2 12

San Jose 1764 BARBERRY Hydrant Flushing 9/15/2010 2 680 680 0.2 7.4 5

San Jose 1787 KYRA CL Hydrant Flushing 9/15/2010 2 680 680 0.03 7.3 6

San Jose 1848 CORDA Hydrant Flushing 9/15/2010 2 680 680 0.05 7.1 9

San Jose 2710 CAMINO ECO Hydrant Flushing 9/15/2010 2 680 680 0.06 7.2 13

San Jose 290 BRADBURY Hydrant Flushing 9/15/2010 2 680 680 0.04 7.9 11

San Jose 2905 ATWOOD Hydrant Flushing 9/15/2010 2 680 680 0.06 7.6 7

San Jose 2949 ATWOOD Hydrant Flushing 9/15/2010 2 680 680 0.04 7.8 8

San Jose 3757 DEANS PLACE WY Hydrant Flushing 9/15/2010 2 680 680 0.04 7.1 6

San Jose 3811 DEANS PLACE WY Hydrant Flushing 9/15/2010 2 680 680 0.1 7.9 11

San Jose COLT WAY & DOVE HILL Hydrant Flushing 9/15/2010 2 680 680 0.03 7.1 6

San Jose RAVENS PL/MUIR CT Hydrant Flushing 9/15/2010 2 680 680 0.11 7.8 11

San Jose 2023 ABORN RD Hydrant Flushing 9/15/2010 3 1,050 1,050 0 7.62 0.5

San Jose 2060 ABORN Hydrant Flushing 9/15/2010 3 1,050 1,050 0 7.5 0

San Jose Carlyle Apt. HYD 101a‐39 Hydrant Flushing 9/15/2010 3 1,050 1,050 0 7 5

San Jose SO OF ABRN W OF BRGDN Hydrant Flushing 9/15/2010 3 1,050 1,050 0.05 7.62 5

San Jose 2996 BRADBURY Hydrant Flushing 9/16/2010 1 340 340 0.09 7.1 5

San Jose 101A‐018 Hydrant Flushing 9/16/2010 2 680 680 0.02 7.3 3

San Jose 101A‐19 Hydrant Flushing 9/16/2010 2 680 680 0.02 7.3 5

San Jose 2927 IRWINDALE Hydrant Flushing 9/16/2010 2 680 680 0.1 7.9 9

San Jose 2946 BRADBURY Hydrant Flushing 9/16/2010 2 680 680 0.09 7.8 11

San Jose 3653 WALLY PLACE WY Hydrant Flushing 9/16/2010 2 680 680 0.03 7.1 5

San Jose 3781 POHON PLACE WY Hydrant Flushing 9/16/2010 2 680 680 0.07 7.3 7

San Jose 3829 POLTON PLACE Hydrant Flushing 9/16/2010 2 680 680 0.09 7.9 11

San Jose 2977 IRWINDALE Hydrant Flushing 9/16/2010 3 1,020 1,020 0.12 7.8 12

San Jose 1558 ORANGEWOOD Hydrant Flushing 9/17/2010 2 680 680 0.01 7.6 2
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San Jose 1563 STAGHORN LN Hydrant Flushing 9/17/2010 2 680 680 0.03 7.7 4

San Jose 2900 STANHOPE Hydrant Flushing 9/17/2010 2 680 680 0.02 7.6 4

San Jose 2946 STANHOPE Hydrant Flushing 9/17/2010 2 680 680 0.01 7.6 3

San Jose 1685 ABORN Hydrant Flushing 9/20/2010 2 680 680 0.01 7.6 3

San Jose 2931 STALLION Hydrant Flushing 9/20/2010 2 680 680 0.02 7.6 2

San Jose 2961 ABIGAIL LN Hydrant Flushing 9/20/2010 2 680 680 0.02 7.7 2

San Jose 2981 TOWERS Hydrant Flushing 9/20/2010 2 680 680 0.02 7.6 3

San Jose 2987 STALLION  Hydrant Flushing 9/20/2010 2 680 680 0.01 7.6 3

San Jose 3330SHADOW PARK Hydrant Flushing 9/20/2010 2 680 680 0.02 7.5 3

San Jose SHADOW PARK & BLDG T Hydrant Flushing 9/20/2010 2 680 680 0.03 7.7 3

San Jose TOWNER LN & AMBERLY  Hydrant Flushing 9/20/2010 2 680 680 0.02 7.7 3

San Jose GROUP # 109 SHADOW Hydrant Flushing 9/21/2010 no data no data no data 0.02 7.7 3

San Jose 2171 Ceynowa Ln Hydrant Flushing 9/22/2010 2 600 600 0 7.3 15

San Jose 2207 Ceynowa Ln Hydrant Flushing 9/22/2010 2 600 600 0 7.1 10

San Jose 2212 Spanish Ct Hydrant Flushing 9/22/2010 2 600 600 0 7.1 20

San Jose 2399 Blanding Ave Hydrant Flushing 9/22/2010 2 600 600 0 7.2 12

San Jose Chamberlain/Dashwood Hydrant Flushing 9/22/2010 2 600 600 0.01 7.3 15

San Jose Chamberlain/Spanish Bay Ct Hydrant Flushing 9/22/2010 2 600 600 0.03 7.3 24

San Jose 2989 ATWOOD Hydrant Flushing 9/22/2010 2 680 680 0.06 7.9 6

San Jose CORNER KING/BRADBURY Hydrant Flushing 9/22/2010 2 680 680 0.1 7.3 9

San Jose 3028 Shadow Springs Place Hydrant Flushing 10/1/2010 2 680 680 0.01 7.6 6

San Jose 3073 Shadow Springs Plcae Hydrant Flushing 10/1/2010 2 680 680 0.02 7.6 3

San Jose Barberry Lane Hydrant Flushing 10/1/2010 2 680 680 0.01 7.7 3

San Jose Shadow Springs P{lace Hydrant Flushing 10/1/2010 2 680 680 0.02 7.6 2

San Jose Shadow Springs Place Hydrant Flushing 10/1/2010 2 680 680 0 7.7 2

San Jose 2681 Sycamore Grove Dr. Hydrant Flushing 10/7/2010 2 600 600 0 7.5 1

San Jose 2705 Sequioa Grove Hydrant Flushing 10/7/2010 2 600 600 0 7.4 1

San Jose 2991 Magnum Drive Hydrant Flushing 10/7/2010 2 600 600 0 7.4 0

San Jose 3323 Delta Road Hydrant Flushing 10/7/2010 2 600 600 0 7.1 28

San Jose Altia/Verona Hydrant Flushing 10/7/2010 2 600 600 0.02 7.1 28
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San Jose Fowler/Fowler Ct Hydrant Flushing 10/7/2010 2 600 600 0 7.5 2

San Jose Fowler/San Felipe Hydrant Flushing 10/7/2010 2 600 600 0.01 7.6 1

San Jose Sequioa Grove/Nieman Hydrant Flushing 10/7/2010 2 600 600 0 7.3 0

San Jose 1559 Aldrich Hydrant Flushing 10/7/2010 2 680 680 0.02 7.7 3

San Jose 1574 Barberry Hydrant Flushing 10/7/2010 2 680 680 0.02 7.7 2

San Jose 1628 Barberry Hydrant Flushing 10/7/2010 2 680 680 0.01 7.6 3

San Jose 2615 Casey Lane Hydrant Flushing 10/7/2010 2 680 680 0.03 7.5 3

San Jose 2721 Suisun Hydrant Flushing 10/7/2010 2 680 680 0.07 7.2 10

San Jose 2754 Dina Hydrant Flushing 10/7/2010 2 680 680 0.02 7.7 2

San Jose Casey at Ramirez Ct Hydrant Flushing 10/7/2010 2 680 680 0.12 7.1 9

San Jose Casey/Falls Creek Hydrant Flushing 10/7/2010 2 680 680 0.03 7 4

San Jose Casey/Los Altos Hydrant Flushing 10/7/2010 2 680 680 0.04 7.2 6

San Jose King At Saralyn Hydrant Flushing 10/7/2010 2 680 680 0 7.2 0

San Jose Los Altos/Suisun Hydrant Flushing 10/7/2010 2 680 680 0.04 7.2 6

San Jose Stallion/Staghorn Hydrant Flushing 10/7/2010 2 680 680 0.01 7.6 3

San Jose 2597 Suisun Hydrant Flushing 10/13/2010 2 680 680 0.04 7.2 8

San Jose 2643 Toy Lane Hydrant Flushing 10/13/2010 2 680 680 0.04 7.1 13

San Jose 2665 Suisun Hydrant Flushing 10/13/2010 2 680 680 0.06 7.2 8

San Jose 2701 Orinda Hydrant Flushing 10/13/2010 2 680 680 0.02 7.2 0

San Jose 3158 Linkfield Hydrant Flushing 10/13/2010 2 680 680 0.05 7.2 11

San Jose 3243 Pinot Blanc Hydrant Flushing 10/13/2010 2 680 680 0.02 7.4 1

San Jose 3275 Pinot Blanc Hydrant Flushing 10/13/2010 2 680 680 0 7.5 3

San Jose Spruce Rock/Toy Hydrant Flushing 10/13/2010 2 680 680 0.04 7.2 6

San Jose 3299 Falls Creek Dr Hydrant Flushing 10/13/2010 2 700 700 0.05 7.6 5

San Jose 3326 Falls Creek Dr Hydrant Flushing 10/13/2010 2 700 700 0.01 7 11

San Jose 2921 Silverland Hydrant Flushing 10/14/2010 2 680 680 0.06 7.3 7

San Jose 2963 Siverland Hydrant Flushing 10/14/2010 2 680 680 0.08 7.4 9

San Jose 3219 Foxboro Pl. Hydrant Flushing 10/14/2010 2 680 680 0.06 7.3 9

San Jose 3221 Trellis Pl. Hydrant Flushing 10/14/2010 2 680 680 0.09 7.5 8

San Jose 3225 Haddon Ct Hydrant Flushing 10/14/2010 2 680 680 0.03 7.7 9
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San Jose Terra Cotta/Silverland Hydrant Flushing 10/14/2010 2 680 680 0.04 7.6 6

San Jose 4697 San Luces Way Hydrant Flushing 10/14/2010 2 700 700 0.05 7.6 9

San Jose 4760 San Tropico Ct Hydrant Flushing 10/14/2010 2 700 700 0.01 7 50

San Jose Aborn Reservoir Reservoir Cleaning 10/14/2010 No Data 27,000 27,000 0 7.4 37

San Jose 2572 Monte Lindo Ct Hydrant Flushing 10/15/2010 2 680 680 0.02 7.2 4

San Jose 2577 Clare Bank Hydrant Flushing 10/15/2010 2 680 680 0.05 7.2 4

San Jose 3322 Woodside Lane Hydrant Flushing 10/15/2010 2 680 680 0.02 7.2 8

San Jose 3448 Andandale Hydrant Flushing 10/15/2010 2 680 680 0.04 7.2 7

San Jose 3454 Woodside Lane Hydrant Flushing 10/15/2010 2 680 680 0.05 7.1 10

San Jose 3484 Woodside Lane Hydrant Flushing 10/15/2010 2 680 680 0.04 7.2 6

San Jose Hillsborough/Burlingame Hydrant Flushing 10/15/2010 2 680 680 0.01 7.2 3

San Jose Thorncreek Ct Hydrant Flushing 10/18/2010 2 600 600 0 7.6 1

San Jose 2814 McAnn Hydrant Flushing 10/19/2010 2 680 680 0.04 7.6 5

San Jose 2828 Riedel Hydrant Flushing 10/19/2010 2 680 680 0.08 7.8 6

San Jose 3246 Lyter Hydrant Flushing 10/19/2010 2 680 680 0.04 7.2 7

San Jose 4557 Encanto Way Hydrant Flushing 10/19/2010 2 680 680 0.03 7.2 6

San Jose 4558 Carasco Hydrant Flushing 10/19/2010 2 680 680 0.02 7.3 4

San Jose Altia/Cortona Hydrant Flushing 10/19/2010 2 680 680 0.05 7.3 6

San Jose Altia/Verona Hydrant Flushing 10/19/2010 2 680 680 0.01 7.7 0

San Jose Cadwallader/McAnn Hydrant Flushing 10/19/2010 2 680 680 0.02 7.7 4

San Jose 2686 Burlingame Hydrant Flushing 10/20/2010 2 680 680 0.01 7.3 0

San Jose 2704 Millbrae Hydrant Flushing 10/20/2010 2 680 680 0.03 7.3 4

San Jose 3221 Camarillo Ct Hydrant Flushing 10/20/2010 2 680 680 0 7.2 21

San Jose 3226 Cantada Hydrant Flushing 10/20/2010 2 680 680 0.02 7.1 1

San Jose 3241 Esperanza Ct Hydrant Flushing 10/20/2010 2 680 680 0.05 7.2 11

San Jose 3267 Nipoma Hydrant Flushing 10/20/2010 2 680 680 0.04 7.4 0

San Jose 3286 Bel Mira Hydrant Flushing 10/20/2010 2 680 680 0.03 7.1 5

San Jose 3288 Fowler Road Hydrant Flushing 10/20/2010 2 680 680 0.01 7.3 0

San Jose 3300 Cantamar Hydrant Flushing 10/20/2010 2 680 680 0.01 7.4 0

San Jose 3325 La Costa Way Hydrant Flushing 10/20/2010 2 680 680 0.03 7.5 0
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San Jose 3372 La Costa Hydrant Flushing 10/20/2010 2 680 680 0.01 7.3 5

San Jose 3475 Keaton Loop Hydrant Flushing 10/20/2010 2 680 680 0.09 7.6 12

San Jose 3478 Keaton Loop Hydrant Flushing 10/20/2010 2 680 680 0.05 7.9 7

San Jose 4261 Mackin Woods Hydrant Flushing 10/20/2010 2 680 680 0.03 7.2 14

San Jose 4296 Mackin Woods Hydrant Flushing 10/20/2010 2 680 680 0 7.1 24

San Jose 4321 Mackin Woods Hydrant Flushing 10/20/2010 2 680 680 0 7.4 0

San Jose Bel Mira/La Costa Hydrant Flushing 10/20/2010 2 680 680 0.01 7.3 0

San Jose Cadallder/Millbrae Hydrant Flushing 10/20/2010 2 680 680 0.04 7.2 8

San Jose Encant/Lorenzo Hydrant Flushing 10/20/2010 2 680 680 0.03 7.2 2

San Jose Fontanay/Falls Creek Hydrant Flushing 10/20/2010 2 680 680 0.05 7.2 0

San Jose Keaton Loop/Greenland Hydrant Flushing 10/20/2010 2 680 680 0.13 7.4 10

San Jose Keaton Loop/Wells Fargo Hydrant Flushing 10/20/2010 2 680 680 0.04 7.6 9

San Jose Millbrae/Tankerland Hydrant Flushing 10/20/2010 2 680 680 0.05 7.1 8

San Jose 2609 Orinda Hydrant Flushing 10/21/2010 2 680 680 0.04 7.3 8

San Jose 2647 Sequoia Creek Hydrant Flushing 10/21/2010 2 680 680 0.01 7.5 1

San Jose 2748 Fontain Hydrant Flushing 10/21/2010 2 680 680 0.01 7.6 3

San Jose 2813 Mc Andrew Ct Hydrant Flushing 10/21/2010 2 680 680 0.03 7.2 0

San Jose 3241 Falls Creek Dr Hydrant Flushing 10/21/2010 2 680 680 0.01 7.1 0

San Jose 3261 Falls Creek DR Hydrant Flushing 10/21/2010 2 680 680 0.04 7.4 1

San Jose 3261 Palmo Ct Hydrant Flushing 10/21/2010 2 680 680 0.03 7.1 0

San Jose 3322 Bel Mira Hydrant Flushing 10/21/2010 2 680 680 0 7.1 0

San Jose 3372 Bel Mira Hydrant Flushing 10/21/2010 2 680 680 0 7.4 0

San Jose 4607 Aviara Ct Hydrant Flushing 10/21/2010 2 680 680 0.03 7.4 4

San Jose Altia/Fowler Road Hydrant Flushing 10/21/2010 2 680 680 0 7.1 0

San Jose Altia/Y.B. Road Hydrant Flushing 10/21/2010 2 680 680 0.02 7.4 0

San Jose Corner Fontaine Hydrant Flushing 10/21/2010 2 680 680 0.02 7.7 3

San Jose Falls Creek/Chimay Way Hydrant Flushing 10/21/2010 2 680 680 0.02 7.5 5

San Jose Falls Creek/Merano Ct Hydrant Flushing 10/21/2010 2 680 680 0.04 7.5 7

San Jose Fontaine/Freni Ct Hydrant Flushing 10/21/2010 2 680 680 0.01 7.7 3

San Jose Ruby/Falls Creek Hydrant Flushing 10/21/2010 2 680 680 0.04 7.3 6
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San Jose Y.B. Road/Fowler Road Hydrant Flushing 10/21/2010 2 680 680 0.02 7.4 1

San Jose Hydarnt 101A‐233 Hydrant Flushing 10/26/2010 2 500 500 0.02 7.2 3

San Jose Hydrant 101A‐235 Hydrant Flushing 10/26/2010 2 680 680 0.02 7.2 3

San Jose Hydrant 101A‐236 Hydrant Flushing 10/26/2010 2 680 680 0.03 7.2 3

San Jose Hydrant 101A‐237 Hydrant Flushing 10/26/2010 2 680 680 0.04 7.3 5

San Jose Hydrant 101A‐234 Hydrant Flushing 10/26/2010 3 no data no data 0.02 7.3 5

San Jose 2672 Sequioa Creek Hydrant Flushing 10/27/2010 2 680 680 0 7.8 1

San Jose 2692 Sequioa Creek Hydrant Flushing 10/27/2010 2 680 680 0 7.8 0

San Jose 3706 Cadwallader Hydrant Flushing 10/27/2010 2 680 680 0.01 7.4 2

San Jose 3776 Cadwallader Hydrant Flushing 10/27/2010 2 680 680 0 7.5 0

San Jose Hydrant 101A‐220 Hydrant Flushing 10/27/2010 2 680 680 0.01 7.4 2

San Jose Hydrant 101A‐238 Hydrant Flushing 10/27/2010 2 680 680 0.04 7.3 5

San Jose Hydrant 101A‐239 Hydrant Flushing 10/27/2010 2 680 680 0.04 7.2 3

San Jose Hydrant 101A‐240 Hydrant Flushing 10/27/2010 2 680 680 0.01 7.2 3

San Jose Hydrant 101A‐241 Hydrant Flushing 10/27/2010 2 680 680 0.01 7.3 3

San Jose Coyote Reservoir Reservoir Cleaning 10/27/2010 No Data 25,000 25,000 0 7.6 4

San Jose Coyote Reservoir Reservoir Cleaning 10/28/2010 55 18,700 18,700 0 7.8 74

San Jose HYD 130A‐7 Hellyer Hydrant Flushing 11/1/2010 40 16,000 16,000 0 7.7 1

San Jose HYD 116C‐4 Hellyer Hydrant Flushing 11/1/2010 45 22,500 22,500 0 7.7 2

San Jose HYD 116C‐19 Hellyer Hydrant Flushing 11/1/2010 No Data 39,000 39,000 0 7.8 0

San Jose HYD 116C‐19 Hellyer Hydrant Flushing 11/1/2010 No Data 39,000 39,000 0 7.4 0

San Jose HYD 116C ‐1 Hellyer Hydrant Flushing 11/1/2010 60 42,000 42,000 0 7.7 0

San Jose HYD 116C‐28 Hellyer Hydrant Flushing 11/2/2010 No Data 52,910 52,910 0 7.7 0

San Jose HYD 116C‐23/Hellyer Hydrant Flushing 11/2/2010 No Data 72,000 72,000 no data 7.8 0

San Jose Coyote Reservoir Reservoir Cleaning 11/2/2010 No Data 88,400 88,400 0 7.5 24

San Jose HYD 116C‐1 Hellyer Hydrant Flushing 11/2/2010 No Data 140,700 140,700 0 7.6 0

San Jose 3861 Thompson Creek Ct Hydrant Flushing 11/3/2010 2 680 680 1.66 7.6 8

San Jose 4203 San Felipe Hydrant Flushing 11/3/2010 2 680 680 0.33 7.4 2

San Jose 4463 San Felipe  Hydrant Flushing 11/3/2010 2 680 680 0.35 7.6 3

San Jose San Felipe/Delta Hydrant Flushing 11/3/2010 2 680 680 1.61 7.7 0
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San Jose San Felipe/Thomp.Cr. Hydrant Flushing 11/3/2010 2 680 680 1.64 7.8 4

San Jose 3219 Falls Creek Dr Hydrant Flushing 11/4/2010 2 680 680 0 7.4 0

San Jose 3243 Tovare Ct Hydrant Flushing 11/4/2010 2 800 800 0.09 7.1 0

San Jose 3238 Marbrisa Ct Hydrant Flushing 11/5/2010 2 680 680 0.01 7.4 8

San Jose 3297 Pomerado Dr Hydrant Flushing 11/5/2010 2 680 680 0 7.4 0

San Jose Fontenay/Esperanza Ct Hydrant Flushing 11/5/2010 2 680 680 0 7.3 0

San Jose 3263 Pomerado Dr Hydrant Flushing 11/5/2010 2 800 800 0 7.3 0

San Jose 2840 Aborn Road Hydrant Flushing 11/8/2010 2 480 480 0.03 7.5 0

San Jose Aborn/Goldridge Hydrant Flushing 11/8/2010 2 480 480 0.02 7.3 4

San Jose Delta/Oldfield Hydrant Flushing 11/8/2010 2 600 600 0 7.2 28

San Jose 3198 Linkfield Way Hydrant Flushing 11/8/2010 2 680 680 0 7.3 4

San Jose 3203 Pinot Blanc Way Hydrant Flushing 11/8/2010 2 680 680 0 7.3 0

San Jose 3270 Capriana Cir Hydrant Flushing 11/8/2010 2 680 680 0.03 7.3 2

San Jose 3891 Cadwallader Hydrant Flushing 11/8/2010 2 680 680 0.01 7.4 3

San Jose 3974 Loganberry Hydrant Flushing 11/8/2010 2 680 680 0 7.4 0

San Jose 3977 Country Vista Hydrant Flushing 11/8/2010 2 680 680 0 7.4 1

San Jose 4024 Prunetree Ln Hydrant Flushing 11/8/2010 2 680 680 0 7.4 1

San Jose 4044 Loganberry Hydrant Flushing 11/8/2010 2 680 680 0 7.4 0

San Jose 4094 Pruntree Hydrant Flushing 11/8/2010 2 680 680 0 7.4 0

San Jose 4158 Grapeleaf Way Hydrant Flushing 11/8/2010 2 680 680 0.01 7.3 0

San Jose Prunetree/Loganberry Hydrant Flushing 11/8/2010 2 680 680 0 7.4 0

San Jose 3257 Chamat Ct Hydrant Flushing 11/8/2010 2 800 800 0.05 7.5 3

San Jose 3269 Trabuco Ct Hydrant Flushing 11/8/2010 2 800 800 0.04 7.6 11

San Jose HYD 130A‐36 Hellyer Hydrant Flushing 11/9/2010 2 200 200 1.07 no data no data

San Jose HYD 130B‐4 Hellyer Hydrant Flushing 11/9/2010 2 200 200 0.92 no data no data

San Jose Hyd 130B‐42 Hellyer Hydrant Flushing 11/9/2010 2 200 200 1.32 no data no data

San Jose HYD 130A‐15 Hellyer Hydrant Flushing 11/9/2010 5 500 500 1.59 no data no data

San Jose HYD 130B‐21 Hellyer Hydrant Flushing 11/9/2010 5 500 500 1.5 no data no data

San Jose HYD 130B ‐49 Hellyer Hydrant Flushing 11/9/2010 6 600 600 1.73 no data no data

San Jose Hydrant 130B‐9 Hydrant Flushing 11/9/2010 120 38,400 38,400 0.77 7.6 5
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San Jose Hydrant 130B‐10 Hydrant Flushing 11/9/2010 180 57,600 57,600 0.1 7.6 3

San Jose HYD 116C‐1 Hellyer Hydrant Flushing 11/9/2010 No Data 81,000 81,000 0.08 no data no data

San Jose 28332 Evergreen Way Hydrant Flushing 11/10/2010 1 250 250 0.01 7.4 67

San Jose 2949 Midhurst Way Hydrant Flushing 11/10/2010 1 300 300 0 7.1 21

San Jose 4079 Middlepark Dr Hydrant Flushing 11/10/2010 1 300 300 0 7.3 17

San Jose 4119 Midllepark Dr Hydrant Flushing 11/10/2010 1 300 300 0.02 7.4 27

San Jose Corner Midllepark/Delta Hydrant Flushing 11/10/2010 2 300 300 0.02 7.2 28

San Jose 3015 Delta Road Hydrant Flushing 11/10/2010 2 600 600 0 7.1 38

San Jose HYD 130B‐17 Hellyer Hydrant Flushing 11/10/2010 34 3,400 3,400 1.47 no data no data

San Jose 5968 Siver Creek Hydrant Flushing 11/10/2010 250 85,000 85,000 2.2 7.4 1

San Jose Aborn/Brownhill Ct Hydrant Flushing 11/15/2010 1 320 320 0.05 7.6 5

San Jose Aborn/Terra Cotta Dr Hydrant Flushing 11/15/2010 1 320 320 0.04 7.2 2

San Jose Aborn/Urzi Hydrant Flushing 11/15/2010 1 320 320 0.03 7.4 1

San Jose Aborn/Yelloleaf Ct Hydrant Flushing 11/15/2010 1 320 320 0.07 7.6 2

San Jose 3245 Capriana Cr Hydrant Flushing 11/15/2010 2 680 680 0 7.4 2

San Jose 3254 Capriana cr Hydrant Flushing 11/15/2010 2 680 680 0.01 7.3 1

San Jose 3259 Fall Cr. Ct. Hydrant Flushing 11/15/2010 2 680 680 0 7.4 1

San Jose 3265 Caprianan Cr Hydrant Flushing 11/15/2010 2 680 680 0 7.5 2

San Jose 3283 Falls Cr Hydrant Flushing 11/15/2010 2 680 680 0 7.5 1

San Jose 3272 Montecito Dr Hydrant Flushing 11/15/2010 2 700 700 0 7 5

San Jose 3287 Palalntion Dr Hydrant Flushing 11/15/2010 2 700 700 0 7.6 5

San Jose 3307 Palantion Hydrant Flushing 11/15/2010 2 700 700 0 7 17

San Jose Monterra/Verde Hydrant Flushing 11/15/2010 2 700 700 0 7 5

San Jose 3251 Pomerado Dr Hydrant Flushing 11/18/2010 2 680 680 0 7.4 0

San Jose Disk Dr Hydrant 20C‐4 Hydrant Flushing 11/18/2010 10 3,400 3,400 0.03 7.4 0

San Jose Disk Dr Hydrant 20C‐6 Hydrant Flushing 11/18/2010 15 5,100 5,100 0 8.3 0

San Jose Disk Hydrant 19D‐55 Hydrant Flushing 11/18/2010 15 5,100 5,100 0.05 7.9 14

San Jose Disk Dr Hydrant 20C‐5 Hydrant Flushing 11/18/2010 20 6,800 6,800 0 8.5 0

San Jose Disk Dr Hydrant 19D‐54 Hydrant Flushing 11/18/2010 25 8,500 8,500 0.13 8.7 16

San Jose Disk Dr Hydrant 20C‐7 Hydrant Flushing 11/18/2010 25 8,500 8,500 0.01 8.7 0
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San Jose Disk Dr Hydrant 19D‐52 Hydrant Flushing 11/18/2010 25 10,000 10,000 0 8.6 4

San Jose Disk Dr Hydrant 19D‐53 Hydrant Flushing 11/18/2010 25 10,000 10,000 0.03 8.2 0

San Jose Hydrant Hydrant Flushing 11/23/2010 29 10,150 10,150 0.04 7.7 1

San Jose Disk DR Hydrant 20C‐7 Hydrant Flushing 11/23/2010 36 12,240 12,240 0.04 7.6 4

San Jose Hydrant 50B‐36 Hydrant Flushing 11/23/2010 75 32,250 32,250 0.2 7.6 3

San Jose 3863 Forestwood Hydrant Flushing 11/24/2010 2 680 680 0 7.6 0

San Jose 3939 Forestwood Hydrant Flushing 11/24/2010 2 680 680 0 7.6 0

San Jose 3070 Timberline  Hydrant Flushing 11/29/2010 1 300 300 0.01 7.3 39

San Jose 4044 Timberline Ct Hydrant Flushing 11/29/2010 1 300 300 0 7.3 28

San Jose 4072 Partridge Dr Hydrant Flushing 11/29/2010 1 300 300 0 7 11

San Jose 4166 Peartree Ln Hydrant Flushing 11/29/2010 1 300 300 0.03 7.1 8

San Jose Timbeline/Peartree Ln. Hydrant Flushing 11/29/2010 1 300 300 0.04 6.9 4

San Jose Timberline/Pinecrest Ct Hydrant Flushing 11/29/2010 1 300 300 0.01 7.1 35

San Jose Trimble/Orchard Hydrant Flushing 12/1/2010 16 5,600 5,600 1.69 7.6 4

San Jose Nortech Hydrant35A‐22 Hydrant Flushing 12/1/2010 68 23,120 23,120 0.03 7.7 0

San Jose Nortech Hydrant Flushing 12/1/2010 no data no data no data 0 6.5 0

San Jose 20C‐7 Hydrant Flushing 12/2/2010 100 3,400 34,000 1.56 7.3 2

San Jose Hydrant in Front of Trimble Hydrant Flushing 12/3/2010 44 17,600 17,600 1.54 7.8 1

San Jose 2502 Channing Ave Hydrant Flushing 12/8/2010 38 18,240 18,240 0.93 7.5 1

San Jose 2502 Channing Ave Hydrant Flushing 12/8/2010 39 26,520 26,520 1.5 7.4 3

San Jose 491 W. Trimble  Hydrant Flushing 12/8/2010 60 34,800 34,800 0.04 7.5 1

San Jose 491 W. Trimble Road Hydrant Flushing 12/10/2010 17 9,520 9,520 0 7.5 0

San Jose 2504 Seaboard Hydrant Flushing 12/10/2010 31 18,259 18,259 0.02 7.5 0

San Jose Hydrant 101A‐242 Hydrant Flushing 12/13/2010 2 680 680 0.01 7.4 2

San Jose Hydrant 101B‐001 Hydrant Flushing 12/13/2010 2 680 680 0.01 7.5 3

San Jose Hydrant 101B‐002 Hydrant Flushing 12/13/2010 2 680 680 0.01 7.3 4

San Jose Hydrant 101B‐003 Hydrant Flushing 12/13/2010 2 680 680 0.01 7.6 3

San Jose Hydrant 101B‐004 Hydrant Flushing 12/13/2010 2 680 680 0.01 7.4 2

San Jose Seaboard/Channing Hydrant Flushing 12/13/2010 98 47,138 47,138 0 7.4 2

San Jose 491 W. Trimble Road Hydrant Flushing 12/13/2010 90 54,000 54,000 0.03 7.5 0
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San Jose Hydrant 101B‐005 Hydrant Flushing 12/16/2010 2 680 680 0.02 7.4 4

San Jose 4017 Forestwood Hydrant Flushing 12/20/2010 2 68 680 0 7.6 1

San Jose 3828 Timberline Dr Hydrant Flushing 12/20/2010 2 680 680 0 7.6 0

San Jose 4108 Forestwood Hydrant Flushing 12/20/2010 2 680 680 0 7.6 0

San Jose Forestwood/Loganberry Hydrant Flushing 12/20/2010 2 680 680 0 7.5 2

San Jose Neiman/Maritza Hydrant Flushing 12/20/2010 2 680 680 0.07 7.6 95

San Jose Neiman/Neiman Ct Hydrant Flushing 12/20/2010 2 680 680 0.04 7.6 8

San Jose 2099 Wendover Ln Hydrant Flushing 12/22/2010 2 680 680 0.03 7.6 6

San Jose 2106 Camperdown Hydrant Flushing 12/22/2010 2 680 680 0.04 7.6 10

San Jose 2113 Wendover Hydrant Flushing 12/22/2010 2 680 680 0.01 7.4 3

San Jose 3540 Neiman  Hydrant Flushing 12/22/2010 2 680 680 0 7.7 1

San Jose 3776 Ashridge Hydrant Flushing 12/22/2010 2 680 680 0.04 7.4 3

San Jose 3793 Ashridge Hydrant Flushing 12/22/2010 2 680 680 0.05 7.4 8

San Jose Hydrant 101A‐131 Hydrant Flushing 12/22/2010 2 680 680 0 7.7 0

San Jose Hydrant 101A‐133 Hydrant Flushing 12/22/2010 2 680 680 0 7.5 0

San Jose Hydrant 101A‐210 Hydrant Flushing 12/22/2010 2 680 680 0 7.5 1

San Jose Hydrant 101B‐006 Hydrant Flushing 12/22/2010 2 680 680 0.01 7.4 5

San Jose Hydrant 101B‐007 Hydrant Flushing 12/22/2010 2 680 680 0.01 7.5 3

San Jose Hydrant 101B‐008 Hydrant Flushing 12/22/2010 2 680 680 0.01 7.4 5

San Jose Hydrant 101B‐010 Hydrant Flushing 12/22/2010 2 680 680 0.02 7.5 3

San Jose Hydrant 101B‐011 Hydrant Flushing 12/22/2010 2 680 680 0.02 7.4 5

San Jose Hydrant 1‐1B‐009 Hydrant Flushing 12/22/2010 2 680 680 0.01 7.3 7

San Jose Wendover/Neiman Hydrant Flushing 12/22/2010 2 680 680 0.09 7.4 19

San Jose 2086 Cranworth Hydrant Flushing 12/22/2010 2 no data no data 0.04 7.6 4

San Jose 2034 Cranworth Cr Hydrant Flushing 1/3/2011 2 680 680 0.01 7.6 0

San Jose 2042 Camperdown Hydrant Flushing 1/3/2011 2 680 680 0 7.5 0

San Jose 2218 Golden Dew Cl Hydrant Flushing 1/3/2011 2 680 680 0.01 7.5 0

San Jose 3649 Heathcot Ct Hydrant Flushing 1/3/2011 2 680 680 0 7.5 0

San Jose 3739 Neiman Hydrant Flushing 1/3/2011 2 680 680 0.02 7.6 0

San Jose 3748 Brigadoon Hydrant Flushing 1/3/2011 2 680 680 0 7.5 0
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San Jose 3819 Corkhill Hydrant Flushing 1/3/2011 2 680 680 0 7.6 1

San Jose Hydrant 101A‐135 Hydrant Flushing 1/3/2011 2 680 680 0 7.6 1

San Jose Hydrant 101A‐146 Neiman Hydrant Flushing 1/3/2011 2 680 680 0.01 7.6 2

San Jose Kettman/Woodside Hydrant Flushing 1/4/2011 2 680 680 2.39 7.5 1

San Jose Neiman/Golden Dew Hydrant Flushing 1/4/2011 2 680 680 0 7.6 0

San Jose 211 Shiangzone Ct Hydrant Flushing 1/6/2011 1 300 300 0.09 7 16

San Jose 2142 Shiangzone Ct Hydrant Flushing 1/6/2011 1 300 300 0.04 6.8 16

San Jose 3853 Ashridge Way Hydrant Flushing 1/6/2011 1 300 300 0.03 7.1 4

San Jose 3860 Reexwood Ct Hydrant Flushing 1/6/2011 1 300 300 0.15 7 25

San Jose 3898 Glengrove  Hydrant Flushing 1/6/2011 1 300 300 0.01 7.1 18

San Jose Woodbury/Terra PL Hydrant Flushing 1/6/2011 1 320 320 0.03 7.2 6

San Jose 3862 Glengrove Way Hydrant Flushing 1/6/2011 1 325 325 0.07 7.3 12

San Jose 3880 Thainwood Way Hydrant Flushing 1/6/2011 no data 650 650 0.08 7.1 19

San Jose 3923 Bouquet Park Hydrant Flushing 1/6/2011 2 680 680 0 7.6 2

San Jose Kettman/Burlinggame Hydrant Flushing 1/6/2011 2 680 680 0 7.5 1

San Jose Kettman/Toy Lane Hydrant Flushing 1/6/2011 2 680 680 0 7.5 0

San Jose 3273 Falerno Way Hydrant Flushing 1/10/2011 2 680 680 0 7.3 4

San Jose 3953 Bouquet Park Hydrant Flushing 1/10/2011 2 680 680 0 7.6 0

San Jose 3995 Bouquet Park Hydrant Flushing 1/10/2011 2 680 680 0 7.6 0

San Jose 4123 Pinot Gris Way Hydrant Flushing 1/10/2011 2 680 680 0.01 7.2 0

San Jose 4170 Pinot Gris Way Hydrant Flushing 1/10/2011 2 680 680 0 7.1 0

San Jose 4221 Littleworth Hydrant Flushing 1/10/2011 2 680 680 0.05 7.3 3

San Jose 4269 Littlewoth Hydrant Flushing 1/10/2011 2 680 680 0 7.4 4

San Jose Fontaine/Tierra Buena Hydrant Flushing 1/10/2011 2 680 680 0.01 7.4 0

San Jose Kettman/Orinda Hydrant Flushing 1/10/2011 2 680 680 0 7.6 0

San Jose Coyote Reservoir Reservoir Cleaning 1/12/2011 no data 109,200 109,200 no data 8 17.6

San Jose Coyote Reservoir Reservoir Cleaning 1/13/2011 no data 29,750 29,750 no data 8.3 522

San Jose Quimby Reservoir Reservoir Cleaning 1/14/2011 no data 38,850 38,850 0.23 7.3 60

San Jose 3313 Toile Ct Hydrant Flushing 1/21/2011 2 680 680 0.06 7.2 5

San Jose 3315 Famille Ct Hydrant Flushing 1/21/2011 2 680 680 0.12 7.3 24
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San Jose 3319 Henriette Ct Hydrant Flushing 1/21/2011 2 680 680 0.04 7.1 20

San Jose 3323 Marcel Ct Hydrant Flushing 1/21/2011 2 680 680 0 7.1 8

San Jose 4062 Emrald Isle Ln Hydrant Flushing 1/21/2011 2 680 680 0.01 7.1 0

San Jose 4008 Emerald Isle Ln Hydrant Flushing 1/21/2011 2 800 800 0 7.1 5

San Jose 1524 Wheatly Pl Hydrant Flushing 1/21/2011 2 1,240 1,240 0.11 7.5 20

San Jose 1548 Wheatly Ct Hydrant Flushing 1/21/2011 2 1,240 1,240 0.03 7.5 8

San Jose 1636 Wheatly Pl Hydrant Flushing 1/21/2011 2 1,240 1,240 0 7.2 1

San Jose 4016 Lyewood Ct Hydrant Flushing 1/21/2011 2 1,240 1,240 0 7.3 0

San Jose Greenyard/Greenyard Ct Hydrant Flushing 1/21/2011 2 1,240 1,240 0 7.3 0

San Jose Greenyard/Parkgate Ct Hydrant Flushing 1/21/2011 2 1,240 1,240 0 7.3 0

San Jose WheatlyPl/Greenyard Hydrant Flushing 1/21/2011 2 1,280 1,280 0.11 7.3 0

San Jose 3150 Silverland Hydrant Flushing 1/24/2011 2 680 680 0.01 7.5 4

San Jose 3210 Silverland Hydrant Flushing 1/24/2011 2 680 680 0.01 7.5 3

San Jose 3264 Reserve Ct Hydrant Flushing 1/24/2011 2 680 680 0.02 7.4 4

San Jose Hydrant 101B‐221 Hydrant Flushing 1/24/2011 2 680 680 0 7.6 0

San Jose Hydrant 101B‐231 Hydrant Flushing 1/24/2011 2 680 680 0.01 7.4 5

San Jose Silverland/Classico Hydrant Flushing 1/24/2011 2 680 680 0.01 7.4 1

San Jose 4149 Mackin Woods Lane Hydrant Flushing 2/1/2011 2 680 680 0 7.1 0

San Jose 4191 Mackin Woods Lane Hydrant Flushing 2/1/2011 2 680 680 0 7.2 0

San Jose Hydrant 101B‐188 Hydrant Flushing 2/1/2011 2 800 800 0.03 7.6 4

San Jose Hydrant 101B‐189 Hydrant Flushing 2/1/2011 2 800 800 0.02 7.2 3

San Jose Hydrant 101B‐191 Hydrant Flushing 2/1/2011 2 800 800 0.02 7.7 3

San Jose Hydrant 101B‐194 Hydrant Flushing 2/1/2011 2 800 800 0.03 7.1 7

San Jose Hydrant 101B‐195 Hydrant Flushing 2/1/2011 2 800 800 0.01 7.5 6

San Jose Hydrant 101B‐196 Hydrant Flushing 2/1/2011 2 800 800 0.02 7.1 6

San Jose Hydrant 101B‐197 Hydrant Flushing 2/1/2011 2 800 800 0.03 7.8 6

San Jose Hydrant 101B‐198 Hydrant Flushing 2/1/2011 2 800 800 0.04 7.2 4

San Jose 1668 Indigo Oak Lane Hydrant Flushing 2/1/2011 2 1,220 1,220 0.07 7.5 1

San Jose 1631 Indigo Oak Lane Hydrant Flushing 2/4/2011 2 1,220 1,220 0.15 7.6 0

San Jose 1731 Indigo Oak Lane Hydrant Flushing 2/4/2011 2 1,220 1,220 0.02 7.5 0
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San Jose 1767 Indigo Oak Lane Hydrant Flushing 2/4/2011 2 1,220 1,220 0 7.4 0

San Jose 1769 Indigo Oak Lane Hydrant Flushing 2/4/2011 2 1,220 1,220 0 7.6 0

San Jose 4163 Cliffs Grey Ct Hydrant Flushing 2/4/2011 2 1,220 1,220 0.05 7.4 1

San Jose 4172 Astin Canyon Ct Hydrant Flushing 2/4/2011 2 1,220 1,220 0.27 7.5 0

San Jose 3317 Heritage Estates Hydrant Flushing 2/7/2011 2 680 680 0 7.4 5

San Jose Aborn/Heritage Valley Hydrant Flushing 2/7/2011 2 680 680 0.04 7.4 2

San Jose Aborn/Whitesand Hydrant Flushing 2/7/2011 2 680 680 0 7.4 0

San Jose Hydrant 101B‐227 Hydrant Flushing 2/7/2011 2 680 680 0.01 7.4 0

San Jose Hydrant 101B‐228 Hydrant Flushing 2/7/2011 2 680 680 0.01 7.4 1

San Jose Hydrant 101B‐229 Hydrant Flushing 2/7/2011 2 680 680 0 7.4 1

San Jose Hydrant 101B‐230 Hydrant Flushing 2/7/2011 2 680 680 0 7.3 1

San Jose Hydrant 101B‐231 Hydrant Flushing 2/7/2011 2 680 680 0 7.4 0

San Jose 2073 Daryl View Ct Hydrant Flushing 2/7/2011 2 700 700 0 7.3 5

San Jose 2215 Bellington Ct Hydrant Flushing 2/7/2011 2 700 700 0 7.3 5

San Jose 2245 Bellington Ct. Hydrant Flushing 2/7/2011 2 700 700 0.01 7.2 5

San Jose 4721 Whitetail Lane Hydrant Flushing 2/7/2011 2 700 700 0 7.6 5

San Jose Daryl View Ct Hydrant Flushing 2/7/2011 2 700 700 0.01 7.6 5

San Jose Silver Creek Valley Road Hydrant Flushing 2/7/2011 2 700 700 0.01 7.3 5

San Jose Yerba Buena Road Hydrant Flushing 2/7/2011 2 700 700 0 7.3 5

San Jose 2105 Chisin St. Hydrant Flushing 2/11/2011 1 300 300 0.01 7.2 5

San Jose 2106 Chisin Ct Hydrant Flushing 2/11/2011 1 300 300 0.04 7.4 1

San Jose 2130 Chisin St Hydrant Flushing 2/11/2011 1 300 300 0.05 6.9 6

San Jose 2154 Chisin St Hydrant Flushing 2/11/2011 1 300 300 0.01 7.2 11

San Jose 2184 Chisin St Hydrant Flushing 2/11/2011 1 300 300 0.01 7.5 5

San Jose 2214 Chisin St Hydrant Flushing 2/11/2011 1 300 300 0.01 7.2 8

San Jose 2238 Chisin St Hydrant Flushing 2/11/2011 1 300 300 0.07 7.2 8

San Jose Chisin St/Chisin Ct Hydrant Flushing 2/11/2011 1 300 300 0 7.1 3

San Jose 2235 Woodbury Lane Hydrant Flushing 2/11/2011 2 600 600 0 7.2 0

San Jose 3236 Cortona/Littleworth Hydrant Flushing 2/22/2011 2 680 680 0 7 0

San Jose 4028 Avignon Ct Hydrant Flushing 2/28/2011 2 640 640 0.06 7.1 13
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San Jose 3193 Amaro Lane Hydrant Flushing 2/28/2011 2 680 680 0.02 7.4 6

San Jose 3202 Vernazza Hydrant Flushing 2/28/2011 2 680 680 0.05 7.2 6

San Jose 3915 Avignon Lane Hydrant Flushing 2/28/2011 2 680 680 0.03 7.6 14

San Jose 3986 Avignon Lane Hydrant Flushing 2/28/2011 2 680 680 0.01 7.4 6

San Jose 4075 Louvre Hydrant Flushing 2/28/2011 2 680 680 0.01 7.6 6

San Jose Avignon/Trevigne Hydrant Flushing 2/28/2011 2 680 680 0.04 7.3 11

San Jose 1733 Echo Canyon Ct Hydrant Flushing 2/28/2011 2 1,220 1,220 0.08 7.1 11

San Jose 1747 Crane Ridge Lane Hydrant Flushing 2/28/2011 2 1,220 1,220 0.01 7.3 0

San Jose 3870 Hurstglen Way Hydrant Flushing 2/28/2011 2 1,220 1,220 1.08 6.1 4

San Jose 4014 Cloverfield Ct Hydrant Flushing 2/28/2011 2 1,220 1,220 0 7.1 5

San Jose 4212 Indigo Oak Lane Hydrant Flushing 2/28/2011 2 1,220 1,220 0.03 7 19

San Jose 4242 Indigo Oak Lane Hydrant Flushing 2/28/2011 2 1,220 1,220 0.02 7.4 8

San Jose Crystal Hollow Pl/Crane Ridge Hydrant Flushing 2/28/2011 2 1,220 1,220 0.18 7.3 5

San Jose Crystal Hollow/Echo Canyon Hydrant Flushing 2/28/2011 2 1,220 1,220 0.01 7.1 1

San Jose Eaglehurst Dr/Hurstglen Hydrant Flushing 2/28/2011 2 1,220 1,220 0 7.3 11

San Jose 4004 Carraci Lane Hydrant Flushing 3/2/2011 2 680 680 0.03 7.6 5

San Jose 2151 Terrena Valley Dr Hydrant Flushing 3/7/2011 No Data 300 300 0.12 7.1 26

San Jose 4474 Terra Brava Hydrant Flushing 3/7/2011 1 300 300 0.1 7.3 19

San Jose 4580 Terra Pl Hydrant Flushing 3/7/2011 1 300 300 0.1 7.2 17

San Jose Neiman/Quail Bluff Hydrant Flushing 3/7/2011 1 300 300 0.03 6.9 6

San Jose Quail Bluff Ln?Quail Bluff Ct Hydrant Flushing 3/7/2011 1 300 300 0 6.6 9

San Jose Silver Creek/Yerba Hydrant Flushing 3/7/2011 1 300 300 0 7.2 12

San Jose Terra Pl/Terrena Valley Hydrant Flushing 3/7/2011 1 300 300 0.16 7 17

San Jose 2071 Mandelay Hydrant Flushing 3/7/2011 2 680 680 0 7.1 0

San Jose 3183 Bourgogne Ct Hydrant Flushing 3/7/2011 2 680 680 0.07 7.7 4

San Jose 3335 Shoshana Hydrant Flushing 3/7/2011 2 680 680 0.05 7.3 11

San Jose 3962 Carracci Hydrant Flushing 3/7/2011 2 680 680 0.04 7.6 7

San Jose 3971 Chamberer Hydrant Flushing 3/7/2011 2 680 680 0.03 7.4 4

San Jose 4034 Chamberer Ct Hydrant Flushing 3/7/2011 2 680 680 0.02 7.4 9

San Jose 4103 Cortona Ct Hydrant Flushing 3/7/2011 2 680 680 0.02 7.2 0
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San Jose 4133 Cortona Ct Hydrant Flushing 3/7/2011 2 680 680 0.1 7.5 3

San Jose Altamara/Bardolino Hydrant Flushing 3/7/2011 2 680 680 0.05 7.3 8

San Jose Mackin Woods Hydrant Flushing 3/7/2011 2 680 680 0.02 7.4 0

San Jose Michelangelo/Via Borghe Hydrant Flushing 3/7/2011 2 680 680 0.04 7.2 8

San Jose Silver Creek Rd/Eaglehurst Dr Hydrant Flushing 3/7/2011 2 700 700 0.01 7.4 5

San Jose Silver Creek Rd/Via Alegria Hydrant Flushing 3/7/2011 2 700 700 0.01 7.4 5

San Jose Silver Creek Rd/Via Alegria Hydrant Flushing 3/7/2011 2 700 700 0.01 7.2 5

San Jose Yerba Buena/Rexwood Ct Hydrant Flushing 3/7/2011 2 700 700 0.01 7.2 5

San Jose Mackin Woods Hydrant Flushing 3/7/2011 2 800 800 0 7.1 0

San Jose 4226 Mackin Woods Hydrant Flushing 3/7/2011 5 2,000 2,000 0 7.2 0

San Jose 2258 Woodbury Ct Hydrant Flushing 3/9/2011 1 300 300 0.08 6.9 6

San Jose 2288 Woodbury Ct Hydrant Flushing 3/9/2011 1 300 300 0.11 7.4 18

San Jose 4458 Terra Buena Pl Hydrant Flushing 3/9/2011 1 300 300 0.11 7.5 20

San Jose Neiman/Yerba Buena Hydrant Flushing 3/9/2011 1 300 300 0.11 7.4 23

San Jose Terr Valley Dr/Terra Brava Pl Hydrant Flushing 3/9/2011 1 300 300 0.09 6.8 16

San Jose 3100 Ruby  Hydrant Flushing 3/14/2011 2 680 680 0.01 7.8 1

San Jose 3120 Montcontour Hydrant Flushing 3/14/2011 2 680 680 0 7.8 0

San Jose 4225 Siena Ct Hydrant Flushing 3/14/2011 2 680 680 0 7.8 1

San Jose 4291 Delacroix Ct Hydrant Flushing 3/14/2011 2 680 680 0 7.8 0

San Jose Hydrant 101B‐237 Hydrant Flushing 3/14/2011 2 680 680 0 7.8 0

San Jose Hydrant 101B241 Hydrant Flushing 3/14/2011 2 680 680 0.02 7.3 3

San Jose 1820 Lorwick Way Hydrant Flushing 3/15/2011 2 500 500 0.02 7.2 1

San Jose 3842 Glengary Hydrant Flushing 3/15/2011 2 500 500 0.02 7.5 2

San Jose 3844 Edenwood Dr Hydrant Flushing 3/15/2011 2 500 500 0.22 7.6 7

San Jose 3922 Edenwood Dr Hydrant Flushing 3/15/2011 2 500 500 0.05 7.4 5

San Jose 3946 Thainwood Dr Hydrant Flushing 3/15/2011 2 500 500 0.17 7.5 0

San Jose 2101 Bridle Ridge Ct Hydrant Flushing 3/15/2011 2 680 680 0.02 6.8 1

San Jose 4757 Whitetail Lane Hydrant Flushing 3/15/2011 2 680 680 0.03 6.7 4

San Jose 2137 Bridle Ridge Ct Hydrant Flushing 3/15/2011 2 800 800 0.01 6.6 0

San Jose Hydrant 101B‐242 Hydrant Flushing 3/18/2011 2 680 680 0.01 7.2 3
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San Jose 1567 YB Road Hydrant Flushing 3/25/2011 2 420 420 0.08 7.2 0

San Jose 1625 TB Road Hydrant Flushing 3/25/2011 2 420 420 0.01 7.3 4

San Jose 1705 YB Road Hydrant Flushing 3/25/2011 2 420 420 0.11 7.4 1

San Jose 3989 Silver Creek Road Hydrant Flushing 3/25/2011 2 420 420 0 7.2 0

San Jose Yerba Buena/Silver Creek Rd Hydrant Flushing 3/25/2011 2 420 420 0.07 7.2 0

San Jose Altamara/Via Borghese Hydrant Flushing 3/25/2011 2 680 680 0 7.9 10

San Jose Classico/Evergreen Village Hydrant Flushing 3/25/2011 2 680 680 0.05 7.8 10

San Jose Cortona/Chaboya MS Hydrant Flushing 3/25/2011 2 680 680 0 7.1 0

San Jose Evergreen Village Center Hydrant Flushing 3/25/2011 2 680 680 0.07 7.3 9

San Jose Hillstone/Silver Creek Valley Hydrant Flushing 3/25/2011 2 680 680 0 7.1 0

San Jose Michelangelo/Evergreen Hydrant Flushing 3/25/2011 2 680 680 0.04 7.6 11

San Jose Ruby/Evergreen Village Hydrant Flushing 3/25/2011 2 680 680 0.03 7.3 8

San Jose Yerba Buena/Silver Creek Rd Hydrant Flushing 3/25/2011 2 680 680 0 7.2 0

San Jose 4861 Stoneyford Hydrant Flushing 3/25/2011 2 800 800 0 7.1 0

San Jose Silver Creek Valley Road Hydrant Flushing 3/25/2011 2 800 800 0 7.3 2

San Jose Whitetail/Silver Creek Valley Hydrant Flushing 3/25/2011 2 800 800 0 6.9 2

San Jose 3312 Loire Ct Hydrant Flushing 3/25/2011 2 960 960 0.03 7.2 6

San Jose 1737 Mocking Pl. Way Hydrant Flushing 3/28/2011 2 420 420 0.04 7.3 3

San Jose 3906 Gardie Pl Way Hydrant Flushing 3/28/2011 2 420 420 0.05 7.4 6

San Jose 3910 Levin Pl Way Hydrant Flushing 3/28/2011 2 420 420 0.06 7.6 1

San Jose 1628 Ravens Pl. Way Hydrant Flushing 3/28/2011 2 600 600 0.01 7.4 4

San Jose 1709 Ravens Pl Way Hydrant Flushing 3/28/2011 2 600 600 0.5 7.2 6

San Jose 3832 Wiven Pl Way Hydrant Flushing 3/28/2011 2 600 600 0.04 7.2 5

San Jose 3867 Whinney Pl. Way Hydrant Flushing 3/28/2011 2 600 600 0 7.3 7

San Jose 3011 Oldfield Hydrant Flushing 3/28/2011 2 680 680 0.01 7.7 2

San Jose 3023 Beckley Hydrant Flushing 3/28/2011 2 680 680 0.01 7.6 2

San Jose 3071 Oldfield Hydrant Flushing 3/28/2011 2 680 680 0 7.7 1

San Jose 3122 Fowler Rd Hydrant Flushing 3/28/2011 2 680 680 0.03 7.6 3

San Jose 3845 Gardie Pl Way Hydrant Flushing 3/28/2011 2 680 680 0.01 7.1 0

San Jose 4055 Filan Hydrant Flushing 3/28/2011 2 680 680 0.02 7.6 2
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San Jose 4086 Filan  Hydrant Flushing 3/28/2011 2 680 680 0.02 7.6 2

San Jose 4088 Amos Hydrant Flushing 3/28/2011 2 680 680 0.02 7.7 1

San Jose 4152 Watkins Hydrant Flushing 3/28/2011 2 680 680 0 7.7 3

San Jose Hydrant 130B‐10 Hydrant Flushing 3/29/2011 No Data 81,600 81,600 0.29 7.7 0

San Jose 4105 Ruby Hydrant Flushing 3/30/2011 2 680 680 0.02 7.7 2

San Jose 4149 Ruby Hydrant Flushing 3/30/2011 2 680 680 0.01 7.7 1

San Jose 4188 Watknis Way Hydrant Flushing 3/30/2011 2 680 680 0.01 7.7 2

San Jose Ruby/Panmure Hydrant Flushing 3/30/2011 2 680 680 0.01 7.7 2

San Jose Ruby/Valmaine Hydrant Flushing 3/30/2011 2 680 680 0.02 7.6 3

San Jose Whinney Pl Way Hydrant Flushing 3/30/2011 2 680 680 0.05 7.5 28

San Jose 3709 Ruther Pl Way Hydrant Flushing 3/30/2011 2 800 800 0 7.3 14

San Jose 3076 Magnum Hydrant Flushing 4/11/2011 1 300 300 0.03 6.6 5

San Jose 3110 Magnun Hydrant Flushing 4/11/2011 1 300 300 0.05 6.9 6

San Jose 3242 Allesandro Hydrant Flushing 4/11/2011 1 300 300 0.04 6.7 8

San Jose Vinafere/Asngiovese Pl Hydrant Flushing 4/11/2011 1 300 300 0.11 6.6 12

San Jose Vineyard Parkway Hydrant Flushing 4/11/2011 1 300 300 0.09 6.6 15

San Jose Vineyard Pkwy/Ln Hydrant Flushing 4/11/2011 1 300 300 0.08 6.6 11

San Jose Vinfere/Mouverde Hydrant Flushing 4/11/2011 1 300 300 0.05 6.8 0

San Jose Vinfera Dr/Vineyard Hydrant Flushing 4/11/2011 2 600 600 0.06 7.1 5

San Jose 3201 Montelena Hydrant Flushing 4/11/2011 2 680 680 0.01 7.7 13

San Jose 3215 tuscan Park Hydrant Flushing 4/11/2011 2 680 680 0.01 7.2 6

San Jose 4068 Beebe  Hydrant Flushing 4/11/2011 2 680 680 0.01 7.6 1

San Jose 4118 Beebe Hydrant Flushing 4/11/2011 2 680 680 0.02 7.4 0

San Jose Alessandro/Etruscan Hydrant Flushing 4/11/2011 2 680 680 0.01 7.4 4

San Jose Etruscan Way Hydrant Flushing 4/11/2011 2 680 680 0.02 7.2 21

San Jose Fowler/Lawther Ct Hydrant Flushing 4/11/2011 2 680 680 0.02 7.4 0

San Jose Fowler/Ruby Hydrant Flushing 4/11/2011 2 680 680 0 7.4 0

San Jose Hydrant 101B‐217 Hydrant Flushing 4/11/2011 2 680 680 0.02 7 1

San Jose Hydrant 101B‐240 Hydrant Flushing 4/11/2011 2 680 680 0.01 7 2

San Jose Hydrant 101B‐243 Hydrant Flushing 4/11/2011 2 680 680 0.04 7.2 7
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San Jose Hydrant 101B‐244 Hydrant Flushing 4/11/2011 2 680 680 0.04 7.2 8

San Jose Hydrant 101B‐246 Hydrant Flushing 4/11/2011 2 680 680 0.02 7.2 2

San Jose Hydrant 101B‐247 Hydrant Flushing 4/11/2011 2 680 680 0.03 7 5

San Jose Hydrant 101B‐248 Hydrant Flushing 4/11/2011 2 680 680 0.03 7 5

San Jose 101B‐013 Hydrant Flushing 4/15/2011 2 680 680 0.03 6.9 3

San Jose 101B‐014 Hydrant Flushing 4/15/2011 2 680 680 0.02 6.8 2

San Jose 101B‐015 Hydrant Flushing 4/15/2011 2 680 680 0.06 6.7 7

San Jose 101B‐12 Hydrant Flushing 4/15/2011 2 680 680 0.04 6.9 4

San Jose 101B‐223 Hydrant Flushing 4/15/2011 2 680 680 0.05 7 3

San Jose 101B‐232 Hydrant Flushing 4/15/2011 2 680 680 0.01 7.2 1

San Jose 3026 Park Estates Hydrant Flushing 4/20/2011 1 340 340 0 6.9 0

San Jose 2191 Hillstone Dr Hydrant Flushing 4/20/2011 2 420 420 0.02 6.3 3

San Jose 2198 Bently Ridge Hydrant Flushing 4/20/2011 2 420 420 0.01 6.5 3

San Jose 2222 Bently Ridge Hydrant Flushing 4/20/2011 2 420 420 0.02 7 5

San Jose 2243 Bently Ridge  Hydrant Flushing 4/20/2011 2 420 420 0.04 7.2 9

San Jose 2618 Bently Ridge Hydrant Flushing 4/20/2011 2 420 420 0.01 6.5 4

San Jose Byington Dr/Hillstone Dr Hydrant Flushing 4/20/2011 2 420 420 0.01 6.5 2

San Jose Hillstone/Bently Ridge Dr Hydrant Flushing 4/20/2011 2 420 420 0.02 6.5 3

San Jose 2998 Park Estates Hydrant Flushing 4/20/2011 2 680 680 0 6.7 0

San Jose 3023 Sunny Meadowh Hydrant Flushing 4/20/2011 2 680 680 0 7 6

San Jose 5145 Sunny Creek Dr Hydrant Flushing 4/20/2011 2 680 680 0.01 6.8 0

San Jose 5173 Sunny Creek Dr Hydrant Flushing 4/20/2011 2 680 680 0 6.8 0

San Jose 5205 Shadow Estates  Hydrant Flushing 4/20/2011 2 680 680 0 7 0

San Jose 5262 Sunny Orchard Hydrant Flushing 4/20/2011 2 680 680 0.02 6.8 12

San Jose 5328 Sunny Orchard Hydrant Flushing 4/20/2011 2 680 680 0 6.9 0

San Jose 2202 Sheffield Ct Hydrant Flushing 4/22/2011 2 420 420 0.01 6.2 1

San Jose 2211 Wynfair Ridge Hydrant Flushing 4/22/2011 2 420 420 0.03 6.1 2

San Jose 2750 YB Road Hydrant Flushing 4/22/2011 2 420 420 0.01 6.1 0

San Jose Byington Dr/Wynfair Dr Hydrant Flushing 4/22/2011 2 420 420 0.03 6.3 3

San Jose YB Road/Byington Hydrant Flushing 4/22/2011 2 420 420 0.02 6.2 2
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San Jose 2768 Clara Smith Cl Hydrant Flushing 4/25/2011 2 680 680 0.04 7 3

San Jose 3112 Mattique Hydrant Flushing 4/26/2011 2 680 680 0.03 7.5 8

San Jose 3219 Montelena Hydrant Flushing 4/26/2011 2 680 680 0.02 7.6 10

San Jose 2017 Mandelay Pl Hydrant Flushing 4/28/2011 2 420 420 0.04 6.2 3

San Jose 2041 Mandelay Pl Hydrant Flushing 4/28/2011 2 420 420 0.01 6.1 3

San Jose Shadowridge Way/Shadow Ridge Ct Hydrant Flushing 4/28/2011 2 420 420 0.02 6.1 1

San Jose 2268 Quail Bluff Pl Hydrant Flushing 4/28/2011 2 700 700 0.01 7.2 5

San Jose 2297 Quail Bluff Pl Hydrant Flushing 4/28/2011 2 700 700 0.01 7.1 5

San Jose 2337 Quail Bluff Pl Hydrant Flushing 4/28/2011 2 700 700 0.01 7.1 5

San Jose 2198 Briar Creek Ct Hydrant Flushing 5/4/2011 2 680 680 0 7.3 0

San Jose 221 Silver view Ct Hydrant Flushing 5/4/2011 2 680 680 0 7 0

San Jose 2590 Bently Ridge Dr Hydrant Flushing 5/4/2011 2 680 680 0 7.6 0

San Jose 5359 Laurel Canyon Dr Hydrant Flushing 5/4/2011 2 680 680 0 7.2 0

San Jose 2840 Buena Vista Ct Hydrant Flushing 5/5/2011 1 300 300 0 7.1 16

San Jose 5315 Laurel Canyon Dr Hydrant Flushing 5/5/2011 2 680 680 0 7.3 0

San Jose 5333 Laurel Canyon Ct Hydrant Flushing 5/5/2011 2 680 680 0 7.4 0

San Jose 2860 Buena Crest Ct Hydrant Flushing 5/9/2011 1 300 300 0 7.1 12

San Jose 4855 San Felipe Hydrant Flushing 5/9/2011 1 300 300 0 7.1 11

San Jose 4855 San Felipe  Hydrant Flushing 5/9/2011 1 300 300 0.06 7 9

San Jose 4855 San Felipe Road Hydrant Flushing 5/9/2011 1 300 300 0.01 7 6

San Jose 4855 San Felipe Road Hydrant Flushing 5/9/2011 1 300 300 0.01 7 16

San Jose Buena Pk/YB Road Hydrant Flushing 5/9/2011 1 300 300 0.04 7.1 6

San Jose San Felipe Road/Bowery Hydrant Flushing 5/9/2011 1 300 300 0.02 7.2 32

San Jose 7346 Via Laguna Hydrant Flushing 5/13/2011 2 600 600 0.02 7.2 3

San Jose 7354 Via Laguna Hydrant Flushing 5/13/2011 2 600 600 0.01 7.2 3

San Jose Via Grania/Via Pierda Hydrant Flushing 5/13/2011 2 600 600 0 7.3 6

San Jose Via Laguna/Via Cantares Hydrant Flushing 5/13/2011 2 600 600 0 7.2 1

San Jose Via Laguna/Via Grania Hydrant Flushing 5/13/2011 2 600 600 0 7.4 0

San Jose Via Laguna/Via Montecitos Hydrant Flushing 5/13/2011 2 600 600 0.01 7.1 4

San Jose 2951 Bowery Lane Hydrant Flushing 5/16/2011 2 680 680 0 7.2 0
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San Jose 3181 Stimson Hydrant Flushing 5/16/2011 2 680 680 0.01 7.7 2

San Jose 3182 Fowler Hydrant Flushing 5/16/2011 2 680 680 0 7.6 2

San Jose 3235 Stimson Hydrant Flushing 5/16/2011 2 680 680 0.01 7.5 2

San Jose 3277 Stimson Hydrant Flushing 5/16/2011 2 680 680 0 7.7 1

San Jose 4124 Littleworth Hydrant Flushing 5/16/2011 2 680 680 0.01 7.7 2

San Jose 4166 Littleworth  Hydrant Flushing 5/16/2011 2 680 680 0 7.7 1

San Jose Larkspur Canyon/San Felipe Hydrant Flushing 5/16/2011 2 680 680 0.02 7.4 2

San Jose Larkspur Canyon/Stoney Creek Hydrant Flushing 5/16/2011 2 680 680 0.02 7.3 2

San Jose San Felipe/Paseo Arboles Hydrant Flushing 5/16/2011 2 680 680 0 7.3 3

San Jose San Felipe/PastaPomodoro Hydrant Flushing 5/16/2011 2 680 680 0.03 7.5 3

San Jose San Felipe/Starbucks Hydrant Flushing 5/16/2011 2 680 680 0 7.5 5

San Jose San FelipeAcross McDonalds Hydrant Flushing 5/16/2011 2 680 680 0.05 7.4 0

San Jose 2760 Buena Point Ct Hydrant Flushing 5/19/2011 1 300 300 0 6.9 14

San Jose 2789 Buena Point Ct Hydrant Flushing 5/19/2011 1 300 300 0.01 6.9 18

San Jose 2840 Buena Point Ct Hydrant Flushing 5/19/2011 1 300 300 0.02 7.1 4

San Jose Buena Park/Buena View Hydrant Flushing 5/19/2011 1 300 300 0.06 6.8 14

San Jose Buena Pk Ct/Buena Point Ct Hydrant Flushing 5/19/2011 1 300 300 0.01 6.8 16

San Jose 2710 Buena View Ct Hydrant Flushing 5/19/2011 2 600 600 0.08 7.5 15

San Jose 3034 Creek Estates Hydrant Flushing 5/19/2011 2 680 680 0.03 7 3

San Jose 4977 San Felipe  Hydrant Flushing 5/19/2011 2 680 680 0 7 0

San Jose 5109 San Felipe Hydrant Flushing 5/19/2011 2 680 680 0 7.1 0

San Jose Creek Estates/Lake Estates Hydrant Flushing 5/19/2011 2 680 680 0 7.1 3

San Jose Silver Estates/Park Estates Hydrant Flushing 5/19/2011 2 680 680 0 7.1 0

San Jose 3066 Silver Estates Hydrant Flushing 5/19/2011 2 800 800 0 7.1 0

San Jose Creek Estates/Brook Estates Hydrant Flushing 5/19/2011 2 800 800 0 7.3 18

San Jose Park Estates/Creek Estates Hydrant Flushing 5/19/2011 2 800 800 0 6.9 0

San Jose 3124 Trasimeno Dr Hydrant Flushing 5/20/2011 2 600 600 0 7.1 3

San Jose Lake Albano Hydrant Flushing 5/20/2011 2 600 600 0.01 7.1 3

San Jose Villages Pkwy/Gutedel Hydrant Flushing 5/20/2011 2 600 600 0 7.1 2

San Jose 2797 Clara Smith Hydrant Flushing 5/20/2011 2 640 640 0.04 7 0
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San Jose 5130 San Felipe Hydrant Flushing 5/20/2011 2 680 680 0.04 7.2 0

San Jose San Felipe/YB 101D‐70 Hydrant Flushing 5/20/2011 2 680 680 0 7.1 0

San Jose YB Road/Villa Vista Hydrant Flushing 5/20/2011 2 720 720 0 7.2 0

San Jose 2995 Yerba Buena 101D‐72 Hydrant Flushing 5/20/2011 2 800 800 0 7.1 2

San Jose 4860 San Felipe 101D‐074 Hydrant Flushing 5/20/2011 2 800 800 0 7 6

San Jose Yerba Buena 101D‐73 Hydrant Flushing 5/23/2011 2 800 800 0.03 7.2 9

San Jose 2743 Buena View Ct Hydrant Flushing 5/24/2011 1 300 300 0 7.3 12

San Jose Yerba Buena Ave/YB Road Hydrant Flushing 5/24/2011 1 300 300 0.02 7.5 5

San Jose 2955 Fowler Hydrant Flushing 5/24/2011 2 680 680 0.02 7.7 2

San Jose 3269 Trajan Ct Hydrant Flushing 5/24/2011 2 680 680 0 7.7 2

San Jose 3280 Moulin Hydrant Flushing 5/24/2011 2 680 680 0 7.7 1

San Jose 3307 Alsace Hydrant Flushing 5/24/2011 2 680 680 0 7.5 1

San Jose 2322 Larkspur Canyon Hydrant Flushing 5/26/2011 2 680 680 0 7.3 0

San Jose 2830 Autumn Estates Hydrant Flushing 5/26/2011 2 680 680 0.02 7.6 0

San Jose 3403 Yerba Buena 102A‐4 Hydrant Flushing 5/26/2011 2 680 680 0 7.6 7

San Jose 4805 Tuscany Hydrant Flushing 5/26/2011 2 680 680 0.01 7.5 9

San Jose 4841 Tuscany 102A‐6 Hydrant Flushing 5/26/2011 2 680 680 0 7.5 0

San Jose 4901 Tuscany 102A‐7 Hydrant Flushing 5/26/2011 2 680 680 0.01 7.5 16

San Jose 5387 Eagle Park Ct Hydrant Flushing 5/26/2011 2 680 680 0 7.6 3

San Jose Cribari Lane Hydrant Flushing 5/26/2011 2 680 680 0 7.3 0

San Jose Cribari Lane/Cribari Bend Hydrant Flushing 5/26/2011 2 680 680 0.03 7.1 0

San Jose Cribari Lane/Cribari Dell Hydrant Flushing 5/26/2011 2 680 680 0.01 7.3 0

San Jose Crystal Hills Ct Hydrant Flushing 5/26/2011 2 680 680 0 7.3 0

San Jose Lark Hills Ct Hydrant Flushing 5/26/2011 1 680 680 0.01 7.3 0

San Jose Villages Parkway Hydrant Flushing 5/26/2011 2 680 680 0 7.4 4

San Jose Yerba Buena Road 102C‐002 Hydrant Flushing 5/26/2011 2 680 680 0.01 7.5 10

San Jose Yerba Buena/Altia Hydrant Flushing 5/26/2011 2 680 680 0.03 7.6 3

San Jose Yerba Buena/Altia 102A‐2 Hydrant Flushing 5/26/2011 2 680 680 0.02 7.6 6

San Jose Yerba Buena/Old Yerba Buena Hydrant Flushing 5/26/2011 2 680 680 0.01 7.5 20

San Jose Yerba Buena/Verona 102A‐3 Hydrant Flushing 5/26/2011 2 680 680 0.02 7.6 3

Page 99 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

San Jose 2199 Foxtail Ct Hydrant Flushing 5/26/2011 2 800 800 0.04 7.2 0

San Jose Eagle Hills Ct Hydrant Flushing 5/26/2011 2 800 800 0 7.2 0

San Jose Heather Ct/Beaumont Canyon Hydrant Flushing 5/26/2011 2 800 800 0.04 7.3 5

San Jose 2607 Yerba Vista Ct Hydrant Flushing 5/27/2011 1 300 300 0 7.1 14

San Jose 2639 Yerba Vista Hydrant Flushing 5/27/2011 1 300 300 0 7.2 11

San Jose 2657 Yerba Cliff Ct Hydrant Flushing 5/27/2011 1 300 300 0.01 7.2 33

San Jose 4007 Clubhouse Ct Hydrant Flushing 5/27/2011 2 680 680 0.03 7.2 0

San Jose 4013 Wimbeldon Ct Hydrant Flushing 5/27/2011 2 680 680 0.01 7.4 0

San Jose 5132 Harvest Estates Hydrant Flushing 5/27/2011 2 680 680 0.03 7.5 0

San Jose 5144 Willow Estates Hydrant Flushing 5/27/2011 2 680 680 0.06 7.2 1

San Jose 5163 Shadow Estates Hydrant Flushing 5/27/2011 2 680 680 0 7.3 0

San Jose 5191 Harvest Estates Hydrant Flushing 5/27/2011 2 680 680 0.04 7.3 0

San Jose Cribari 102C‐008 Hydrant Flushing 5/27/2011 2 680 680 0.01 7.4 8

San Jose Cribari 102C‐009 Hydrant Flushing 5/27/2011 2 680 680 0 7.4 3

San Jose Cribari Ln 102C‐007 Hydrant Flushing 5/27/2011 2 680 680 0.01 7.4 6

San Jose Cribari Ln. 102C‐006 Hydrant Flushing 5/27/2011 2 680 680 0.07 7.4 15

San Jose Cribari Turn‐about Hydrant Flushing 5/27/2011 2 680 680 0.02 7.3 9

San Jose Cribari/CB 102C‐10 Hydrant Flushing 5/27/2011 2 680 680 0.02 7.3 4

San Jose 4886 Stoneyford Ct Hydrant Flushing 5/28/2011 2 680 680 0 7.1 0

San Jose 2118 Ashley Ridge Ct Hydrant Flushing 5/31/2011 2 480 480 0.09 7.1 2

San Jose 2183 Shadow Ridge Wy Hydrant Flushing 5/31/2011 2 480 480 0.05 7.1 2

San Jose 2195 Shadow Ridge Way Hydrant Flushing 5/31/2011 2 480 480 0.01 7.3 3

San Jose Hillstone Dr/Shadow Ridge Wy Hydrant Flushing 5/31/2011 2 480 480 0.02 7 1

San Jose 2221 Terrena Yalley Road Hydrant Flushing 6/3/2011 2 420 420 0.05 7.2 3

San Jose 2235 Terrena Valley Dr Hydrant Flushing 6/3/2011 2 420 420 0.06 7.5 3

San Jose Neiman /Milky Way Hydrant Flushing 6/3/2011 2 420 420 0.06 7.6 2

San Jose Cribari Lane 102C‐012 Hydrant Flushing 6/3/2011 2 680 680 0.04 7.4 0

San Jose HYD 101D‐027 Hydrant Flushing 6/3/2011 2 680 680 0.04 7.1 1

San Jose HYD. 101D‐027 Hydrant Flushing 6/3/2011 2 680 680 0.04 7.2 2

San Jose Village Parkway 102C‐19 Hydrant Flushing 6/9/2011 2 680 680 0.08 7.1 8
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San Jose 2578 Yerba Bank Ct Hydrant Flushing 6/10/2011 1 300 300 0.05 7.5 8

San Jose 3289 Brittany Ct Hydrant Flushing 6/13/2011 2 680 680 0.05 7.2 5

San Jose 2567 Kolnes Ct Hydrant Flushing 6/17/2011 2 420 420 0.09 7.6 3

San Jose YB Ave/Kolnes Ct Hydrant Flushing 6/17/2011 2 420 420 0.07 7.7 5

San Jose 5551 Stoney Creek Hydrant Flushing 7/8/2011 2 680 680 0 7.7 2

San Jose 2326 Shadow Mist Hydrant Flushing 7/8/2011 2 680 680 0.01 7.5 0

San Jose 2353 Glen Creek Ct Hydrant Flushing 7/8/2011 2 680 680 0 7.5 1

San Jose 5518 Stoney Creek Pl Hydrant Flushing 7/8/2011 2 680 680 0.02 7.3 0

San Jose 2330 Trinty Hills Ct Hydrant Flushing 7/8/2011 2 680 680 0 7.7 3

San Jose Bentley Ridge Dr/Concord Ridge Hydrant Flushing 7/8/2011 2 680 680 0 7.1 0

San Jose Park Estates/Willow Esttaes Hydrant Flushing 7/8/2011 2 680 680 0.01 6.8 0

San Jose 2282 Bentley Ridge Hydrant Flushing 7/8/2011 2 680 680 0.01 6.7 0

San Jose 2848 Park Estates Hydrant Flushing 7/8/2011 2 680 680 0 7.3 1

San Jose Hydrant 101B‐245 Hydrant Flushing 7/11/2011 2 680 680 0.03 7.2 3

San Jose Larkspur Canyon/Bentley Ridge Hydrant Flushing 7/11/2011 2 680 680 0.01 7.7 1

San Jose 2560 Bentley Ridge Hydrant Flushing 7/11/2011 2 680 680 0 7.7 1

San Jose 2572 Bentleyy Ridge Hydrant Flushing 7/11/2011 2 680 680 0 7.7 2

San Jose 4927 Fromby Ct Hydrant Flushing 7/12/2011 2 680 680 0.02 7.2 5

San Jose 4909 Fromby Ct Hydrant Flushing 7/12/2011 2 680 680 0.02 7.2 4

San Jose 4913 Portmarnoch HYD116A‐5 Hydrant Flushing 7/12/2011 2 680 680 0.01 7.3 2

San Jose 4935 Crduden Bay Ct hydrant Flushing 7/12/2011 2 680 680 0.02 7.3 4

San Jose 5235 Ligurian Ct Hydrant Flushing 7/13/2011 2 420 420 0.09 7 24

San Jose 5359 Ligurian Dr Hydrant Flushing 7/13/2011 2 420 420 0.02 6.8 0

San Jose 5347 Silver Point Hydrant Flushing 7/13/2011 2 420 420 0.06 7.1 5

San Jose 5861 Pistoia Wy Hydrant Flushing 7/13/2011 2 680 680 7.1 9

San Jose 5506 Manderston Dr Hydrant Flushing 7/13/2011 2 680 680 0.04 6.9 9

San Jose 5404 Manderston Dr Hydrant Flushing 7/13/2011 2 680 680 0.07 7 8

San Jose 5277 Roxburghe Ct Hydrant Flushing 7/13/2011 2 680 680 0.03 7.1 14

San Jose 5322 Manderston Dr Hydrant Flushing 7/13/2011 2 680 680 0 6.9 0

San Jose Hawkstone/Grosetto Hydrant Flushing 7/13/2011 2 680 680 0.04 7.3 5
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San Jose 5901 Pistoia Way Hydrant Flushing 7/13/2011 2 800 800 0.05 7.1 14

San Jose 2228 Montevoir Ct Hydrant Flushing 7/13/2011 2 800 800 0 6.8 0

San Jose 5364 Manderston Dr Hydrant Flushing 7/13/2011 2 800 800 0 6.8 0

San Jose 5262 Manderston Dr Hydrant Flushing 7/13/2011 2 800 800 0 7 0

San Jose 1640 Toulon Ct Hydrant Flushing 7/14/2011 2 420 420 0.12 7.1 4

San Jose 5482 Livorno Ct Hydrant Flushing 7/14/2011 2 420 420 0.4 7.2 29

San Jose 5410 Arrezo Dr Hydrant Flushing 7/14/2011 2 420 420 0.01 7.1 2

San Jose 5470 Arrezo Dr Hydrant Flushing 7/14/2011 2 420 420 0.05 7.2 19

San Jose 5560 Arrezo Dr Hydrant Flushing 7/14/2011 2 420 420 0.33 7.2 0

San Jose Courtside/Ligurian Dr Hydrant Flushing 7/14/2011 2 420 420 0.17 7.3 14

San Jose SCVR Hydrant Flushing 7/14/2011 2 420 420 0.08 7.2 0

San Jose 5274 Apennies Cr Hydrant Flushing 7/14/2011 2 420 420 0.13 7.1 19

San Jose 5183 Apennies Cr Hydrant Flushing 7/14/2011 2 420 420 0.04 7.5 9

San Jose 5178 Apennies CR Hydrant Flushing 7/14/2011 2 420 420 0.08 7.3 15

San Jose Ligurian Dr/Ligurian Ct Hydrant Flushing 7/14/2011 2 420 420 0.02 7.3 0

San Jose 2359 Bently Ridge Hydrant Flushing 7/14/2011 2 680 680 0.02 7.5 2

San Jose 5427/29 Siver Vista Way Hydrant Flushing 7/14/2011 2 680 680 0.05 6.9 4

San Jose Siver Terrace Way Hydrant Flushing 7/14/2011 2 680 680 0 6.8 2

San Jose Country Club Pkwy HYD‐116B‐152 Hydrant Flushing 7/14/2011 2 680 680 0 7 0

San Jose 5967 Country Club Pkwy Hydrant Flushing 7/14/2011 2 680 680 0 7 0

San Jose Country Club Pkwy/Killarney Way Hydrant Flushing 7/14/2011 2 680 680 0.1 7.2 12

San Jose 5453 Silver Vista Way Hydrant Flushing 7/14/2011 2 680 680 0.01 7.1 3

San Jose Siver Vista Way/HYD 116B‐156 Hydrant Flushing 7/14/2011 2 800 800 0.02 6.5 0

San Jose 5305 Country Club Pkwy Hydrant Flushing 7/14/2011 2 800 800 0 6.7 0

San Jose 6135/27 Country Club Pkwy Hydrant Flushing 7/14/2011 2 800 800 0 6.9 0

San Jose HYD 50B‐95 Hydrant Flushing 7/14/2011 30 10,200 10,200 0.01 7.9 2

San Jose HYD 35D‐67 Hydrant Flushing 7/14/2011 60 24,000 24,000 1.17 8 87.5

San Jose NSJ Well flushing Hydrant Flushing 7/15/2011 65 32,500 32,500 0.01 7 49

San Jose 3356 Bolsena Ct Hydrant Flushing 7/20/2011 1 300 300 0.01 7.70 41

San Jose 3411 lake Garda Dr Hydrant Flushing 7/20/2011 1 300 300 0.13 6.60 24
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San Jose 3359 Bolsena Ct Hydrant Flushing 7/20/2011 2 600 600 0 6.90 52

San Jose 2510 Bentley Ridge Dr Hydrant Flushing 7/20/2011 2 680 680 0.04 7.2 8

San Jose 2532 Betley Ridge Hydrant Flushing 7/20/2011 2 680 680 0.02 7.2 6

San Jose Bel Aire Hills Hydrant Flushing 7/20/2011 2 680 680 0.02 7.4 6

San Jose Silver Creek/Farnsworth Hydrant Flushing 7/20/2011 2 680 680 0 7.4 8

San Jose Siver Creek/Font Hydrant Flushing 7/20/2011 2 680 680 0 7.4 6

San Jose 5248 Grosetto Hydrant Flushing 7/20/2011 2 680 680 0.02 7.50 8

San Jose HYD‐101D‐40 Hydrant Flushing 7/20/2011 2 680 680 0.01 7.70 4

San Jose Hawkstone Wy/Lucca pl Hydrant Flushing 7/20/2011 2 680 680 0.01 7.10 6

San Jose 1693 Lucca Pl Hydrant Flushing 7/20/2011 2 680 680 0 7.20 4

San Jose 1717 Lucca Pl Hydrant Flushing 7/20/2011 2 680 680 0.02 7.00 4

San Jose HYD 101D‐41 Hydrant Flushing 7/20/2011 2 680 680 0.02 7.80 1

San Jose 5255/61 Firenze Ct Hydrant Flushing 7/25/2011 2 680 680 0.04 7.00 13

San Jose 5020/30 Birkdale Way Hydrant Flushing 7/25/2011 2 680 680 0.15 7.10 31

San Jose 5130 Birkdale Wy Hydrant Flushing 7/25/2011 2 680 680 0.05 7.30 10

San Jose 5140 Birkdale Wy Hydrant Flushing 7/25/2011 2 680 680 0 7.10 12

San Jose 5219 Ironshoe Dr Hydrant Flushing 7/25/2011 2 680 680 0.05 7.00 7

San Jose 5227 Pisa Ct Hydrant Flushing 7/25/2011 2 680 680 0 7.10 14

San Jose 5246 Arno Ct Hydrant Flushing 7/25/2011 2 680 680 0.02 7.20 10

San Jose Hawkstone/Arno/Firenze Ct Hydrant Flushing 7/25/2011 2 680 680 0.03 7.00 9

San Jose 2206 Winding Hills Hydrant Flushing 7/26/2011 2 680 680 0.03 7.30 8

San Jose 5415 Canyon Hills Hydrant Flushing 7/26/2011 2 680 680 0.01 7.40 8

San Jose 2212 Canyon Hills Hydrant Flushing 7/26/2011 2 680 680 0.02 7.40 5

San Jose 2392 Bentley Ridge Hydrant Flushing 7/26/2011 2 680 680 0.02 7.40 6

San Jose 2166 Woodhollow Ct Hydrant Flushing 7/26/2011 2 680 680 0.01 7.40 5

San Jose 5569 Stoney Creek Hydrant Flushing 7/27/2011 2 680 680 0.02 7.40 4

San Jose 5391 Canyon Hills Hydrant Flushing 7/27/2011 2 680 680 0.01 7.40 8

San Jose 5398 Beaumont Canyon Dr Hydrant Flushing 7/27/2011 2 680 680 0.01 7.50 6

San Jose 2213 Deer Crest Ct Hydrant Flushing 7/27/2011 2 680 680 0.05 7.40 5

San Jose River Oaks@Seely Av Hydrant Flushing 7/27/2011 51 25,500 25,500 0.03 7.70 5
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San Jose Seely Ave HYD35D‐0081 Hydrant Flushing 7/27/2011 54 25,650 25,650 0.1 7.30 11.3

San Jose 1632 Tiber Ct Hydrant Flushing 8/5/2011 2 420 420 0.03 7.3 19

San Jose 5624 Algonquin Hydrant Flushing 8/5/2011 2 420 420 0.04 7.1 11

San Jose 5660 Algonquin Hydrant Flushing 8/5/2011 2 420 420 0.07 7.1 13

San Jose 5657 La Seyne Hydrant Flushing 8/5/2011 2 420 420 0.04 7.30 6

San Jose 5680 La Seyne PL Hydrant Flushing 8/5/2011 2 420 420 0.06 7.50 11

San Jose 5488 Morningside Dr Hydrant Flushing 8/5/2011 2 420 420 0.07 7.20 7

San Jose 5470 Morningside D Hydrant Flushing 8/5/2011 2 420 420 0.11 7.30 19

San Jose 5704 La Seyne Pl Hydrant Flushing 8/5/2011 2 420 420 0.03 7.00 6

San Jose Hydrant 116B‐077 Hydrant Flushing 8/5/2011 2 600 600 0.01 7.8 0

San Jose Hydrant 116B‐074 Hydrant Flushing 8/5/2011 2 680 680 0.02 7.8 1

San Jose Hydrant 101D‐044 Hydrant Flushing 8/5/2011 2 680 680 0 7.7 1

San Jose Hydrant 101D‐043 Hydrant Flushing 8/5/2011 2 680 680 0 7.8 0

San Jose Hydrant 101D‐042 Hydrant Flushing 8/5/2011 2 680 680 0 7.8 1

San Jose 5401/5403 Silver T. Hydrant Flushing 8/5/2011 2 680 680 0.02 7.00 0

San Jose 5314/5317 Siver B. Hydrant Flushing 8/5/2011 2 680 680 0 6.80 0

San Jose 5327/5329 Silver P. Hydrant Flushing 8/5/2011 2 800 800 0.02 6.90 0

San Jose 3316 Lake Albano Circle Hydrant Flushing 8/11/2011 2 680 680 0 7.7 1

San Jose 3329 Lake Albano Circle Hydrant Flushing 8/11/2011 2 680 680 0 7.7 1

San Jose 2097 Mataro Hydrant Flushing 8/11/2011 2 680 680 0 7.5 1

San Jose 2088 Mataro Hydrant Flushing 8/11/2011 2 680 680 0 7.7 1

San Jose 2036 Folle Balnche Hydrant Flushing 8/11/2011 2 680 680 0.01 7.7 2

San Jose 2030 Folle Blanche Hydrant Flushing 8/11/2011 2 680 680 0 7.5 1

San Jose 3301 Lake Lesina Hydrant Flushing 8/11/2011 2 680 680 0 7.7 1

San Jose Beaumont Canyon Rd. E. of Silver Cree Hydrant Flushing 8/11/2011 2 680 680 0 7.7 2

San Jose Silver Creek Valley Rd N of Bel Aire Hill Hydrant Flushing 8/11/2011 2 680 680 0.01 7.7 2

San Jose 3348 Lake Albano Dr Hydrant Flushing 8/11/2011 2 680 680 0 7.7 1

San Jose 3341 Lake Albano Dr Hydrant Flushing 8/11/2011 2 680 680 0 7.5 1

San Jose 3328 Lake Albano Dr Hydrant Flushing 8/11/2011 2 680 680 0 7.7 2

San Jose 7812 Pestweek Hydrant Flushing 8/11/2011 2 680 680 0.03 7.4 8
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San Jose 7831 Prestick Hydrant Flushing 8/11/2011 2 680 680 0.04 7.3 8

San Jose 2381 Bentley Ridge Ct Hydrant Flushing 8/11/2011 2 680 680 0.01 7.4 5

San Jose 5373 Canyon Hills  Hydrant Flushing 8/11/2011 2 680 680 0.02 7.4 4

San Jose 5227 Nice Ct Hydrant Flushing 8/12/2011 2 680 680 0.05 6.9 12

San Jose 1741 Lucca Pl Hydrant Flushing 8/12/2011 2 680 680 0.03 6.9 11

San Jose Hawkstone btwn Ironshoe/Bro Hydrant Flushing 8/12/2011 2 680 680 0.01 6.7 17

San Jose Hydrant 116B‐084 Hydrant Flushing 8/15/2011 2 600 600 0.02 7.5 1

San Jose Hydrant 116B‐080 Hydrant Flushing 8/15/2011 2 600 600 0.01 7.5 2

San Jose Hydrant 116B‐078 Hydrant Flushing 8/15/2011 2 600 600 0.01 7.6 1

San Jose Hydrant 116B‐076 Hydrant Flushing 8/15/2011 2 600 600 0.01 7.5 1

San Jose hydrant 116B‐075 Hydrant Flushing 8/15/2011 2 600 600 0.02 7.4 1

San Jose Hydrant 116B‐081 Hydrant Flushing 8/15/2011 2 600 600 0.04 7.5 0

San Jose 5127 Vicneza Hydrant Flushing 8/15/2011 2 600 600 0.01 7.5 1

San Jose 5942 Foligno Way Hydrant Flushing 8/15/2011 2 600 600 0.01 7.4 3

San Jose 3428 Lake Albano Dr Hydrant Flushing 8/15/2011 2 680 680 0 7.5 1

San Jose 3422 lake Albano Dr Hydrant Flushing 8/15/2011 2 680 680 0 7.7 2

San Jose 5202 Siver Acre Ct Hydrant Flushing 8/15/2011 2 680 680 0.07 6.9 8

San Jose Farnsworth btwn Courtside/San Felipe Hydrant Flushing 8/15/2011 2 680 680 0.1 6.9 0

San Jose Farnsworth/Courtside Hydrant Flushing 8/15/2011 2 680 680 0.04 7.3 15

San Jose 5198 St Annes Ct Hydrant Flushing 8/15/2011 2 680 680 0.05 7 7

San Jose 5206 San Francisco Ct Hydrant Flushing 8/15/2011 2 680 680 0.02 7.7 6

San Jose 2001 Spanish Bay Ct Hydrant Flushing 8/15/2011 2 680 680 0 6.9 0

San Jose Durban/Spanish Bay Ct Hydrant Flushing 8/15/2011 2 680 680 0 7 0

San Jose 1765 Licca Pl Hydrant Flushing 8/15/2011 2 680 680 0 6.7 0

San Jose Blackpool Ct Hydrant Flushing 8/15/2011 2 680 680 0.01 7.6 3

San Jose 5967 Country Club Pkwy/Hydrant 116B Hydrant Flushing 8/15/2011 2 680 680 0 7.00 0

San Jose Country Club Pkwy Hydrant 116B‐151 Hydrant Flushing 8/15/2011 2 800 800 0.08 7.30 14

San Jose 5918 Foligno Wy Hydrant Flushing 8/15/2011 5 1,500 1,500 0 7.3 3

San Jose Hydrant 116B‐079 Hydrant Flushing 8/15/2011 2 no data no data 0.03 7.5 2

San Jose 7581 Tayside Ct Hydrant Flushing 8/18/2011 2 600 600 0 7.3 1
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San Jose Helmsdale/Portree Hydrant Flushing 8/18/2011 2 600 600 0 7.4 1

San Jose 7589 Tayside Ct Hydrant Flushing 8/18/2011 2 600 600 0.01 7.2 4

San Jose 7935 Caledonia Hydrant Flushing 8/18/2011 2 600 600 0 7.3 2

San Jose 7921 Caledonia Hydrant Flushing 8/19/2011 1 300 300 0.01 7.6 6

San Jose Helmsdale Dr/Galloway Hydrant Flushing 8/19/2011 1 300 300 0 7.4 3

San Jose 5901 Foligno Wy Hydrant Flushing 8/19/2011 2 600 600 0.02 7.4 4

San Jose 5765 Foligno Wy Hydrant Flushing 8/19/2011 2 600 600 0 7.3 3

San Jose 7928 Foligno Hydrant Flushing 8/19/2011 2 600 600 0.02 7.4 2

San Jose Portree/Galloway Hydrant Flushing 8/19/2011 2 600 600 0 7.1 3

San Jose 5695 Algonquin Wy Hydrant Flushing 8/19/2011 2 680 680 0.14 7.4 6

San Jose Hydarnt 116B‐006 Hydrant Flushing 8/22/2011 2 600 600 0.01 7.60 0

San Jose Hydrant 116B‐085 Hydrant Flushing 8/22/2011 2 600 600 0 7.60 1

San Jose Hydrant 116B‐083 Hydrant Flushing 8/22/2011 2 600 600 0.02 7.60 1

San Jose Hydrant 116B‐087 Hydrant Flushing 8/22/2011 2 600 600 0.01 7.50 2

San Jose Hydrant 116B‐088 Hydrant Flushing 8/22/2011 2 600 600 0.01 7.60 1

San Jose Hydrant 116B‐089 Hydrant Flushing 8/22/2011 2 600 600 0.01 7.60 2

San Jose Hydrant 116B‐095 Hydrant Flushing 8/24/2011 2 600 600 no data 7.60 2

San Jose Hydrant 116B‐094 Hydrant Flushing 8/24/2011 2 600 600 0.04 7.50 3

San Jose Hydrant 116B‐093 Hydrant Flushing 8/24/2011 2 600 600 0.04 7.40 1

San Jose Hydrant 116B‐096 Hydrant Flushing 8/24/2011 2 600 600 0.02 7.60 2

San Jose Hydrant 116B‐092 Hydrant Flushing 8/24/2011 2 600 600 0.01 7.60 2

San Jose Hydrant 116B‐091 Hydrant Flushing 8/24/2011 2 600 600 0.01 7.50 1

San Jose Hydrant 116B‐090 Hydrant Flushing 8/24/2011 2 600 600 0 7.50 0

San Jose 5098 Willow Estates Hydrant Flushing 8/26/2011 2 680 680 0 6.70 0

San Jose 1960 Sapnish Bay Ct Hydrant Flushing 9/2/2011 2 680 680 0.05 6.8 6

San Jose Cribari Ln/Cribari Heights Hydrant Flushing 9/2/2011 2 680 680 0.07 7.3 0

San Jose Villages Parkway Hydrant Flushing 9/7/2011 2 300 300 0.03 6.5 10

San Jose Montgomery/Montgomery Bend Hydrant Flushing 9/7/2011 2 300 300 0 7.4 14

San Jose 3407 Lake Garda Rd Hydrant Flushing 9/7/2011 2 600 600 0.04 7.2 5

San Jose 6057 Montgomery Bend Hydrant Flushing 9/12/2011 1 300 300 0 6.9 24

Page 106 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

San Jose 6030 Montgomery Corner Hydrant Flushing 9/12/2011 1 300 300 0 7.2 21

San Jose 6295 Blauer Ln Hydrant Flushing 9/12/2011 1 300 300 0.01 7.1 26

San Jose Fairway/Montgomery Hydrant Flushing 9/12/2011 3 600 600 0 7.1 16

San Jose 6312 Whaley Dr Hydrant Flushing 9/19/2011 1 300 300 0 7 23

San Jose 6326 Whaley Dr Hydrant Flushing 9/19/2011 1 300 300 0.01 7.1 6

San Jose 6303 Blauer Ln Hydrant Flushing 9/19/2011 1 300 300 0 7.2 24

San Jose 6320 Whaley Dr Hydrant Flushing 9/19/2011 1 300 300 0.02 7.2 16

San Jose 5630 Creekview Ln Hydrant Flushing 9/19/2011 1 300 300 0 7 31

San Jose 6000 Scenic Meadow Ln Hydrant Flushing 9/19/2011 1 300 300 0 6.8 6

San Jose 5775 Scenic Meadow Ln Hydrant Flushing 9/19/2011 no data no data no data 0 7.1 17

San Jose San Felipe/Farnsworth Hydrant Flushing 9/21/2011 1 300 300 0 7.2 6

San Jose 5665 Scenic Meadow Hydrant Flushing 9/21/2011 1 300 300 0 7 4

San Jose 2714 Scenic Meadow Lane Hydrant Flushing 9/21/2011 1 300 300 0 7.3 11

San Jose Flowering Meadow/San Felipe Hydrant Flushing 9/21/2011 1 300 300 0 7.1 16

San Jose 2684 Galey Pl Hydrant Flushing 9/21/2011 1 300 300 0.03 7 2

San Jose San Felipe/Larkspur Canyon Hydrant Flushing 9/21/2011 1 300 300 0 7.4 27

San Jose San Felipe/Old Estates Ct Hydrant Flushing 9/21/2011 2 680 680 0.02 7.1 0

San Jose 2031 Apple Grove Ct Hydrant Flushing 10/13/2011 2 680 680 0 7.6 0

San Jose 7049 Windward Ct Hydrant Flushing 10/13/2011 2 680 680 0 7.6 1

San Jose 5827 Capilano Hydrant Flushing 10/14/2011 2 680 680 0.02 7.3 8

San Jose 5863 Capilano Hydrant Flushing 10/14/2011 2 680 680 0.02 7.3 6

San Jose Running Springs/Hawkstone Cir Hydrant Flushing 10/20/2011 1 360 360 0 7.2 0

San Jose 6282 Skywalker Dr Hydrant Flushing 10/20/2011 1 400 400 0.1 7.2 14

San Jose 6312 Skywalker Dr Hydrant Flushing 10/20/2011 1 400 400 0.01 7.2 0

San Jose 6080 Runining Springs Hydrant Flushing 10/20/2011 1 400 400 0 7.3 0

San Jose 8431 Chenin Blanc Hydrant Flushing 10/21/2011 2 700 700 0.01 7 5

San Jose 8509 Grenache Ct Hydrant Flushing 10/21/2011 2 700 700 0.01 7.2 5

San Jose 8416 Chenin Blanc Hydrant Flushing 10/21/2011 2 700 700 0.01 7.2 3

San Jose Hydrant 144 Hydrant Flushing 10/24/2011 2 600 600 0 7.4 1

San Jose Hydratn #143 Hydrant Flushing 10/24/2011 2 600 600 0.01 7.5 2
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San Jose 6336 Skywalker Hydrant Flushing 10/24/2011 4 1,200 1,200 0.03 7.2 0

San Jose 6025 Running Springs Hydrant Flushing 10/24/2011 4 1,200 1,200 0.19 7.4 29

San Jose 6056 Running Springs Hydrant Flushing 10/24/2011 4 1,200 1,200 0.18 7.4 1

San Jose Hydrant 117C145 Hydrant Flushing 10/26/2011 2 680 680 0 7.5 1

San Jose 8375 Reisling Way Hydrant Flushing 10/26/2011 2 700 700 0.01 7.2 3

San Jose 8361 Reisling Way Hydrant Flushing 10/26/2011 2 700 700 0.05 7 5

San Jose 8443 Chenin Blanc Hydrant Flushing 10/26/2011 2 700 700 0.01 7 3

San Jose RunningSprings Dr Hydrant Flushing 10/26/2011 4 1,200 1,200 0.05 7.4 0

San Jose 6310 Running prings Hydrant Flushing 10/26/2011 4 1,600 1,600 0.01 7.3 6

San Jose 6345 Running Springs Hydrant Flushing 10/26/2011 4 1,600 1,600 0.02 7.4 20

San Jose 7045 Livery Ln Hydrant Flushing 10/31/2011 1 360 360 0.01 7.2 3

San Jose 3111 Promontory Way Hydrant Flushing 10/31/2011 1 360 360 0 7.3 0

San Jose 3150 Hawkcrest Cir Hydrant Flushing 10/31/2011 1 400 400 0.03 7.3 3

San Jose 3141 Promotory Way Hydrant Flushing 10/31/2011 1 400 400 0.04 7.4 5

San Jose Hydrant #117C‐003 Hydrant Flushing 10/31/2011 2 600 600 0.02 6.9 4

San Jose Hydrant #117C‐002 Hydrant Flushing 10/31/2011 2 600 600 0.01 7.5 3

San Jose Hydrant #117C‐001 Hydrant Flushing 10/31/2011 2 600 600 0 7.5 1

San Jose 3074 Meadowlands Hydrant Flushing 10/31/2011 2 680 680 0.29 7.4 0

San Jose 3252 Meadowlands Hydrant Flushing 10/31/2011 2 680 680 0.15 7.7 15

San Jose 3364 Meadowlands Hydrant Flushing 10/31/2011 2 680 680 0.01 7.4 0

San Jose 3444 Meadowlands Hydrant Flushing 10/31/2011 2 680 680 0.14 7.4 0

San Jose 3089 Meadowlands Hydrant Flushing 10/31/2011 2 680 680 0 7.4 0

San Jose 6337 Hematite Ct Hydrant Flushing 10/31/2011 4 1,600 1,600 0 7 1

San Jose 6274 Running Springs Hydrant Flushing 10/31/2011 4 1,600 1,600 0.04 6.9 17

San Jose 2616 Meadowleaf Ct Hydrant Flushing 10/31/2011 4 1,600 1,600 0.05 6.9 11

San Jose 8604 Vineyard Creek Ct Hydrant Flushing 11/1/2011 2 600 600 0 7.2 16

San Jose 8610 Vineyard Ridge ct Hydrant Flushing 11/1/2011 2 600 600 0 7.1 26

San Jose Monutaire Reservoir Reservoir Cleaning 11/1/2011 54,000 54,000 0.14 6.80 14

San Jose 7005 Heartland Way Hydrant Flushing 11/2/2011 1 400 400 0.02 7.50 49

San Jose 5734 Country Club Pkwy Hydrant Flushing 11/3/2011 2 680 680 0 7.7 1
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San Jose 5817 Gleaneagles Dr Hydrant Flushing 11/3/2011 2 680 680 0.01 7.5 1

San Jose 5847 GleanEagles Dr Hydrant Flushing 11/3/2011 2 680 680 0.01 7.7 1

San Jose 5875 Assisi Ct Hydrant Flushing 11/3/2011 2 680 680 0 7.7 1

San Jose 5802 Country Club Pkwy Hydrant Flushing 11/3/2011 2 680 680 0 7.7 2

San Jose Country Club Pkwy Hydrant Flushing 11/3/2011 2 680 680 0 7.5 1

San Jose Country Club Pkwy/Assisi Ct Hydrant Flushing 11/3/2011 2 680 680 0 7.7 2

San Jose Royal Meadow/Old Meadow Ct Hydrant Flushing 11/3/2011 2 680 680 0.03 7.3 0

San Jose Royal Meadow/Sloping Meadow Ct Hydrant Flushing 11/3/2011 2 680 680 0.01 7.2 0

San Jose Baritz Pl/Mornigside Hydrant Flushing 11/4/2011 2 680 680 0 7.5 1

San Jose 5710 Country Club Pkwy Hydrant Flushing 11/4/2011 2 680 680 0.01 7.7 2

San Jose 8638 Solera Ct Hydrant Flushing 11/7/2011 1 300 300 0.02 7 11

San Jose Olivas Cir/French Oak Dr Hydrant Flushing 11/7/2011 1 300 300 0.02 7.2 13

San Jose 8628 American Oak Ct Hydrant Flushing 11/7/2011 1 300 300 0 7.2 16

San Jose Solera Dr/French Oak Dr Hydrant Flushing 11/7/2011 2 600 600 0.05 7.4 10

San Jose 8684 Lomas Azules Pl Hydrant Flushing 11/7/2011 2 600 600 0.01 7.2 13

San Jose 8817 Wine Valley Cir Hydrant Flushing 11/7/2011 2 680 680 0 7.3 1

San Jose 8867 Wine Valley Cir Hydrant Flushing 11/7/2011 2 680 680 0 7.2 1

San Jose 8859 Wine Valley Cir Hydrant Flushing 11/7/2011 2 680 680 0.01 7.4 3

San Jose 8833 Wine Valley Cir Hydrant Flushing 11/7/2011 2 680 680 0 7.4 1

San Jose 8893 Wine Valley Cir Hydrant Flushing 11/7/2011 2 680 680 0.01 7.3 4

San Jose Olivas Cir/French Oak Dr Hydrant Flushing 11/9/2011 1 300 300 0 7.1 6

San Jose 8753 McCarthy Ranch Dr Hydrant Flushing 11/9/2011 1 300 300 0.03 7.4 11

San Jose 8725 McCarthy Ranch Dr Hydrant Flushing 11/9/2011 1 300 300 0 7.4 6

San Jose 8768 McCarthy Ranch Dr Hydrant Flushing 11/9/2011 1 300 300 0.01 7 25

San Jose Buckhaven/Portree Hydrant Flushing 11/9/2011 2 560 560 0 7.3 2

San Jose 7514 Deveron Hydrant Flushing 11/9/2011 2 600 600 0.03 7.4 6

San Jose 8771 Oivas Cir Hydrant Flushing 11/9/2011 2 600 600 0.01 7.1 0

San Jose 8747 McCarthy Ranch Dr Hydrant Flushing 11/9/2011 2 600 600 0 7.1 8

San Jose 8691 Lomas Azules Pl Hydrant Flushing 11/9/2011 2 600 600 0 7.2 11

San Jose 6144 Montgomery Pl Hydrant Flushing 11/9/2011 2 680 680 0.02 7.4 22

Page 109 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

San Jose 6136 Montgomery Hydrant Flushing 11/9/2011 2 680 680 0.02 7.4 12

San Jose 6121 Montgomery Hydrant Flushing 11/9/2011 2 680 680 0.02 7.4 11

San Jose Across from Villages recycle Hydrant Flushing 11/9/2011 2 680 680 0.01 7.4 9

San Jose 5743 Capilano Hydrant Flushing 11/9/2011 2 680 680 0.01 7.3 4

San Jose 5785 Capilano Hydrant Flushing 11/9/2011 2 680 680 0.01 7.3 8

San Jose 7631 Buckhaven Dr Hydrant Flushing 11/9/2011 2 680 680 0 7.2 2

San Jose 7609 Hallendale Ct Hydrant Flushing 11/9/2011 2 680 680 0.01 7.3 1

San Jose 3199 High Meadow Ln Hydrant Flushing 11/9/2011 2 680 680 0 7.3 1

San Jose 3127 High Meadow Ln Hydrant Flushing 11/9/2011 2 680 680 0 6.9 0

San Jose 3027 High Meadow Ln Hydrant Flushing 11/9/2011 2 680 680 0.03 6.9 0

San Jose Royal Meadow/Grand Meadow Hydrant Flushing 11/9/2011 2 680 680 0 6.8 0

San Jose Royal Meadow/Spring Meadow Hydrant Flushing 11/9/2011 2 680 680 0.08 7 1

San Jose 5674 Porthrush Ct Hydrant Flushing 11/9/2011 2 680 680 0.01 7.7 1

San Jose 5573 Mornigside Dr Hydrant Flushing 11/9/2011 2 680 680 0 7.7 2

San Jose 2018 Biarritz Pl Hydrant Flushing 11/9/2011 2 680 680 0 7.5 1

San Jose 2050 Biarritz Pl Hydrant Flushing 11/9/2011 2 680 680 0 7.5 1

San Jose 2068 Biarritz Pl Hydrant Flushing 11/9/2011 2 680 680 0.02 7.7 2

San Jose 8775 Olive Grove Way Hydrant Flushing 11/14/2011 1 300 300 0 7 3

San Jose 8778 Fruit Barn Ln Hydrant Flushing 11/14/2011 1 300 300 0 7.4 16

San Jose Olivas Cr/Friut Barn Ln Hydrant Flushing 11/14/2011 1 300 300 0 7.1 2

San Jose Olivas Cir/ Hydrant Flushing 11/14/2011 1 300 300 0 7.20 26

San Jose Wine Garden Ln/Olivas Cir Hydrant Flushing 11/14/2011 1 300 300 0 6.90 11

San Jose Foothill Center Hydrant Flushing 11/14/2011 2 600 600 0.02 7.1 26

San Jose Grape Wagon Cir Hydrant Flushing 11/14/2011 2 600 600 0.01 7.20 11

San Jose 6225 Gerdts Hydrant Flushing 11/14/2011 2 680 680 0.02 7.4 6

San Jose  6191 Gerdts Hydrant Flushing 11/14/2011 2 680 680 0.01 7.4 4

San Jose Montgomery/Gerdts Hydrant Flushing 11/14/2011 2 680 680 0.01 7.4 6

San Jose Villages golf cart crossing Hydrant Flushing 11/14/2011 2 680 680 0.03 7.4 8

San Jose 6169 Montgomery Hydrant Flushing 11/14/2011 2 680 680 0.03 7.4 10

San Jose 5610 Country Club Pkwy Hydrant Flushing 11/14/2011 2 680 680 0 7.50 2
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San Jose 5656 Country Club Pkwy Hydrant Flushing 11/14/2011 2 680 680 0.01 7.50 1

San Jose 5680 Country Club Pkwy Hydrant Flushing 11/14/2011 2 680 680 0.02 7.70 2

San Jose 3023 Meadowlands Hydrant Flushing 11/21/2011 2 680 680 0 7.30 0

San Jose 6564 Old Meadow Ct Hydrant Flushing 11/21/2011 2 680 680 0.03 7.30 6

San Jose Meadowlands/Hidden Meadow Ct Hydrant Flushing 11/21/2011 2 680 680 0.04 7.40 13

San Jose 6546 Sloping Meadow Ct Hydrant Flushing 11/21/2011 2 680 680 0 7.30 13

San Jose 7726 Kilmarnok Dr Hydrant Flushing 11/22/2011 2 600 600 0 7.30 1

San Jose 9654 Falkirk Dr Hydrant Flushing 11/22/2011 2 600 600 0 7.10 2

San Jose Buckhaven Dr/Galloway Dr Hydrant Flushing 11/22/2011 2 600 600 0.01 7.20 3

San Jose Village View Dr Hydrant Flushing 11/23/2011 2 600 600 0 7.30 0

San Jose 9046 Village View Loop Hydrant Flushing 11/23/2011 2 600 600 0.01 7.40 1

San Jose Prestwick Cir/Village View Dr Hydrant Flushing 11/23/2011 2 600 600 0.01 7.40 1

San Jose 7094 Heartland Way Hydrant Flushing 12/1/2011 1 360 360 0.02 7.2 12

San Jose 7090 Wilderness Cir Hydrant Flushing 12/1/2011 1 400 400 0 7.2 5

San Jose 7119 Heartland Way Hydrant Flushing 12/1/2011 1 400 400 0.02 7.2 32

San Jose 7070 Heartland Way Hydrant Flushing 12/1/2011 1 400 400 0.04 7.2 12

San Jose 7035 Heartland Way Hydrant Flushing 12/1/2011 1 400 400 0.05 7.2 11

San Jose 6229 Dovetail Ct Hydrant Flushing 12/1/2011 1 400 400 0 7 5

San Jose 5805 Avignon Ct Hydrant Flushing 12/1/2011 2 600 600 0 7.6 2

San Jose 5906 Glen Eagles Hydrant Flushing 12/1/2011 2 600 600 0 7.6 3

San Jose 5530 Country Club Pkwy Hydrant Flushing 12/1/2011 2 680 680 0 7.7 1

San Jose 1710 Marcielles Ct Hydrant Flushing 12/1/2011 2 680 680 0 7.5 1

San Jose 1731 Marceilles Ct Hydrant Flushing 12/1/2011 2 680 680 0.01 7.7 2

San Jose 2728 Clover Meadow Ct Hydrant Flushing 12/1/2011 2 680 680 0 7.1 0

San Jose 2724 Pine Meadow Ct Hydrant Flushing 12/1/2011 2 680 680 0 7 0

San Jose 8455 Traminer  Hydrant Flushing 12/1/2011 2 680 680 0.03 7.4 4

San Jose Montgomery North of Fume Blanc Hydrant Flushing 12/1/2011 2 680 680 0.02 7.4 8

San Jose Montgomery S.of Weliner Hydrant Flushing 12/1/2011 2 680 680 0.02 7.4 6

San Jose 6251 Blauer Ln Hydrant Flushing 12/1/2011 2 680 680 0.02 7.4 4

San Jose Montgomery/Wehner Hydrant Flushing 12/1/2011 2 680 680 0.01 7.4 8
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San Jose 5810 Chesterfield Hydrant Flushing 12/1/2011 2 680 680 0.01 7.5 1

San Jose 5960 Glen Eagles Cir Hydrant Flushing 12/1/2011 2 680 680 0.01 7.6 1

San Jose 8344 Reisling Way Hydrant Flushing 12/1/2011 2 700 700 0.01 7.2 3

San Jose Hermosa Ln/Chianti Ct Hydrant Flushing 12/1/2011 2 700 700 0.01 7 4

San Jose 8310 Chianti Ct Hydrant Flushing 12/1/2011 2 700 700 0.01 7 5

San Jose 8320 Pinotage Ct Hydrant Flushing 12/1/2011 2 700 700 0.01 7.2 3

San Jose 2670 Meadowfield Way Hydrant Flushing 12/1/2011 4 1,200 1,200 0.02 7 11

San Jose Meadowfield Ln/San Felipe Hydrant Flushing 12/1/2011 4 1,200 1,200 0 7 0

San Jose 8232 Claret Ct Hydrant Flushing 12/1/2011 no info no info no info 0.01 7.2 3

San Jose Scenis Meadow/Gold Meadow Ct Hydrant Flushing 12/2/2011 2 680 680 0 7.1 0

San Jose Spring Meadow Ct Hydrant Flushing 12/2/2011 2 680 680 0.06 7.2 17

San Jose 5912 Mountain Meadow Ct Hydrant Flushing 12/2/2011 2 680 680 0 7.1 0

San Jose 2518 Flowering Meadow Ln Hydrant Flushing 12/2/2011 2 680 680 0.01 7 0

San Jose 5481 C.C. Parkway Hydrant Flushing 12/2/2011 2 680 680 0.01 7.4 4

San Jose 8497 Grenache Ct Hydrant Flushing 12/2/2011 2 680 680 0.03 7.4 10

San Jose 6214 Wehner Hydrant Flushing 12/2/2011 2 680 680 0.01 7.4 8

San Jose San Felipe/Meadowlands Hydrant Flushing 12/2/2011 2 680 680 0.02 7.1 0

San Jose Hydrant 35A‐23 Hydrant Flushing 12/5/2011 no info no info no info 0.01 7.8 3

San Jose 7880 Moorfoot Ct Hydrant Flushing 12/12/2011 2 600 600 0 7.3 2

San Jose 5787 Cannes Pl Hydrant Flushing 12/12/2011 2 680 680 0 7 2

San Jose 3414 Meadowlands Hydrant Flushing 12/12/2011 2 680 680 0 7 0

San Jose Fairway Dr Hydrant Flushing 12/12/2011 2 680 680 0 7.2 1

San Jose 7539 Morevern Cir Hydrant Flushing 12/12/2011 2 680 680 0 7.2 2

San Jose 5996 Glen Eagles Cir Hydrant Flushing 12/13/2011 2 680 680 0 7.6 1

San Jose 3634 Meadowlands Hydrant Flushing 12/14/2011 3 1,200 1,200 0.01 7.1 0

San Jose 3694 Meadowlands Hydrant Flushing 12/14/2011 3 1,200 1,200 0.03 7 0

San Jose 5972 Valley Meadow Ct Hydrant Flushing 12/14/2011 3 1,200 1,200 0.02 7.2 40

San Jose 3754 Meadowlands Hydrant Flushing 12/14/2011 3 1,200 1,200 0 7 3

San Jose 3804 Meadowlands Hydrant Flushing 12/14/2011 3 1,200 1,200 0 7 1

San Jose San Felipe/Meadowlands Hydrant Flushing 12/14/2011 3 1,200 1,200 0.01 7.7 5
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San Jose San Felipe N.of Meadowfiled Ln Hydrant Flushing 12/14/2011 4 1,200 1,200 0.01 7.1 32

San Jose 6775 Meadow Vista Ct Hydrant Flushing 12/14/2011 4 1,200 1,200 0 7.1 51

San Jose Grand Oak/Hematite Ct Hydrant Flushing 12/14/2011 4 1,600 1,600 0.02 7.6 6

San Jose 2799 George Bluaer Pl Hydrant Flushing 12/15/2011 1 360 360 0 7.1 0

San Jose 6271 Robin Ridge Ct Hydrant Flushing 12/15/2011 1 360 360 0 7.2 10

San Jose Prestwick Cir/Beltane Dr Hydrant Flushing 12/15/2011 2 600 600 0 7.3 1

San Jose Portree Dr/Fairway Dr Hydrant Flushing 12/15/2011 2 600 600 0 7.3 1

San Jose Montgomery Ln/Montgomery Ct Hydrant Flushing 12/21/2011 2 680 680 0 7.7 2

San Jose 6290 Grand Oak Way Hydrant Flushing 1/4/2012 1 360 360 0.01 7.1 0

San Jose 6254 Grand Oak Way Hydrant Flushing 1/4/2012 1 360 360 0.04 7 5

San Jose 6244 Running Springs Road Hydrant Flushing 1/4/2012 1 360 360 0.06 7 0

San Jose Grand Oak/Running Springs Hydrant Flushing 1/4/2012 1 400 400 0.01 7 5

San Jose Grand Oak/Robin Ridge CT Hydrant Flushing 1/4/2012 1 400 400 0.02 7.1 3

San Jose 6165 Running Springs Hydrant Flushing 1/5/2012 1 360 360 0.03 7.1 8

San Jose 6204 Running Springs Hydrant Flushing 1/5/2012 1 400 400 0.02 7 0

San Jose 3394 Royal Meadow Lane Hydrant Flushing 1/5/2012 4 1,200 1,200 0.01 7 0

San Jose 3386 Royal Meadow Lane Hydrant Flushing 1/5/2012 4 1,200 1,200 0.02 7 40

San Jose 3504 Meadowlands Hydrant Flushing 1/5/2012 4 1,200 1,200 0.02 6.9 0

San Jose 3564 Meadowlands Hydrant Flushing 1/5/2012 4 1,200 1,200 0.01 7.1 7

San Jose 8010 Pimot Noir Ct Hydrant Flushing 1/6/2012 2 700 700 0.01 7 5

San Jose Hermosa/Chardonnay Ct Hydrant Flushing 1/6/2012 2 700 700 0.01 7 2

San Jose 8053 Chardonney Ct Hydrant Flushing 1/6/2012 2 700 700 1 7.2 4

San Jose 8087 Winery Ct Hydrant Flushing 1/6/2012 2 700 700 0.01 7.2 4

San Jose 8252 Fairway Drive Hydrant Flushing 1/6/2012 2 700 700 0.05 7 3

San Jose 8109 Cabernet Ct Hydrant Flushing 1/6/2012 2 700 700 0.01 7.2 3

San Jose Hermosa/Winery Ct Hydrant Flushing 1/6/2012 2 700 700 0.01 7 5

San Jose 3424 Royal Meadow Lane Hydrant Flushing 1/6/2012 3 900 900 0.01 7 3

San Jose 3410 Royal Meadow Hydrant Flushing 1/6/2012 3 900 900 0.01 7.1 9

San Jose Seaboard 50D‐066 Hydrant Flushing 1/12/2012 2 600 600 0.02 7.2 2

San Jose Hydrant 117C‐021 Hydrant Flushing 1/12/2012 2 680 680 0.02 7.5 2
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San Jose Hydrant 117C‐020 Hydrant Flushing 1/12/2012 2 680 680 0.02 7.5 1

San Jose Hydrant 117C‐019 Hydrant Flushing 1/12/2012 2 680 680 0.01 7.5 1

San Jose Hydrant 117C‐018 Hydrant Flushing 1/12/2012 2 680 680 0 7.6 3

San Jose Hydrant 117C‐017 Hydrant Flushing 1/12/2012 2 680 680 0 7.6 2

San Jose Hydrant 117C‐016 Hydrant Flushing 1/12/2012 2 680 680 0 7.6 1

San Jose Hydrant 117C‐015 Hydrant Flushing 1/12/2012 2 680 680 0 7.5 1

San Jose Hydrant 117C‐013 Hydrant Flushing 1/12/2012 2 680 680 0 7.6 1

San Jose hydrant 117C‐012 Hydrant Flushing 1/12/2012 2 680 680 0.02 7.6 2

San Jose Hydrant 117C‐011 Hydrant Flushing 1/12/2012 2 680 680 0.01 7.6 1

San Jose Hydrant 117C‐010 Hydrant Flushing 1/12/2012 2 680 680 0 7.5 2

San Jose Hydrant 117C‐009 Hydrant Flushing 1/12/2012 2 680 680 0 7.6 1

San Jose Hydrant 117C‐014 Hydrant Flushing 1/12/2012 2 680 680 0.01 7.6 1

San Jose 2099 Gold Street Hydrant Flushing 1/13/2012 2 680 680 0.01 8.1 4

San Jose Fairway Drive/Village Pkwy Hydrant Flushing 1/13/2012 2 700 700 0.05 7.2 4

San Jose Fairway Dr/Hermosa Lane Hydrant Flushing 1/13/2012 2 700 700 0.05 7 5

San Jose Fairway Drive/Hermosa Hydrant Flushing 1/13/2012 2 700 700 0.05 7 4

San Jose Fairway Dr/ Hydrant Flushing 1/13/2012 2 700 700 0.05 7 4

San Jose Fairway Drive Hydrant Flushing 1/13/2012 2 700 700 0.05 7.2 5

San Jose 2131 Gold Street Hydrant Flushing 1/19/2012 2 680 680 0.01 8.2 3

San Jose 21231 Gold Street Hydrant Flushing 1/19/2012 2 680 680 0.01 8.1 3

San Jose 237 & Gold Street Hydrant Flushing 1/19/2012 2 680 680 0.02 8.2 3

San Jose 2130 Gold Street Hydrant Flushing 1/19/2012 2 680 680 0.01 8.1 6

San Jose Somerset MHP Hydrant Flushing 1/19/2012 2 680 680 0.02 8.2 10

San Jose 4111 Feafe Dr Hydrant Flushing 1/25/2012 5 250 250 0 8.2 16

San Jose 4268 Verdigris Cir Hydrant Flushing 1/25/2012 5 325 325 0 8.2 11

San Jose 4320 Verdigris Cir Hydrant Flushing 1/25/2012 14 350 350 0.04 8.3 28

San Jose 45 Mirabelli Cir Hydrant Flushing 1/25/2012 12 720 720 0.05 8.3 88

San Jose 4284 Verdigris Cir Hydrant Flushing 1/25/2012 15 750 750 0.14 8.3 23

San Jose 81 Mirabelli Cir Hydrant Flushing 1/25/2012 60 3,000 3,000 0.03 8.2 25

San Jose 4216 Verdigris Cir Hydrant Flushing 1/26/2012 2 200 200 0 8.3 21
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San Jose 4254 Verdigris Hydrant Flushing 1/26/2012 10 600 600 0.04 8.3 57

San Jose 4186 Sophia Hydrant Flushing 1/26/2012 14 700 700 0.09 8.4 18

San Jose 11 Torregata Lp Hydrant Flushing 1/26/2012 13 715 715 0.05 8.3 28

San Jose 4301 Renaissance Hydrant Flushing 1/27/2012 2 600 600 0 8.3 11

San Jose 4355 Renaissance Hydrant Flushing 1/27/2012 3 900 900 0 8.4 6

San Jose 3940 Rose Orchard Hydrant Flushing 2/6/2012 1 260 260 0 7.9 0

San Jose 90 Rose Orchard Hydrant Flushing 2/6/2012 1 360 360 0.05 8.5 8

San Jose Rose Orchard 35A‐072 Hydrant Flushing 2/6/2012 1 360 360 0.01 8.5 8

San Jose 80Rose Orchard Hydrant Flushing 2/6/2012 1 400 400 0.01 7.8 21

San Jose 3950 Rose Orchard Hydrant Flushing 2/6/2012 1 400 400 0.1 8.5 10

San Jose Hydrant 35A‐006 Hydrant Flushing 2/6/2012 2 680 680 0.01 7.8 7

San Jose Hydrant 35A‐005 Hydrant Flushing 2/6/2012 2 680 680 0 8 2

San Jose 1354 Michigan Ave Hydrant Flushing 2/6/2012 2 680 680 0 8.1 0

San Jose 1448 Michigan Ave Hydrant Flushing 2/6/2012 2 680 680 0.06 8 7

San Jose 1548 Michigan Ave Hydrant Flushing 2/6/2012 2 680 680 0.08 8.5 7

San Jose 1258 Michigan Ave Hydrant Flushing 2/6/2012 2 680 680 0.03 8.1 0

San Jose 5147 Trinity Park Hydrant Flushing 2/6/2012 2 680 680 0.05 8.6 16

San Jose Hydrant 35A‐012 Hydrant Flushing 2/6/2012 2 800 800 0.03 8.4 46

San Jose Hydrant 35A‐011 Hydrant Flushing 2/6/2012 2 800 800 0.01 8.2 2

San Jose Hydrant 35A‐010 Hydrant Flushing 2/6/2012 2 800 800 0 8.1 0

San Jose Hydrant 35A‐009 Hydrant Flushing 2/6/2012 2 800 800 0 8.2 1

San Jose Hydrant 35A‐008 Hydrant Flushing 2/6/2012 2 800 800 0 8.2 1

San Jose Hydrant 35A‐007 Hydrant Flushing 2/6/2012 2 800 800 0 8.4 0

San Jose 160 E. Tasman Hydrant Flushing 2/7/2012 2 300 300 0.02 7.2 3

San Jose Tasman & Zanker Hydrant Flushing 2/7/2012 2 600 600 0.02 8.4 3

San Jose 260 E Tasman Hydrant Flushing 2/7/2012 2 600 600 8.4 3

San Jose 1276 Grand Blvd Hydrant Flushing 2/7/2012 2 680 680 0 8.3 10

San Jose 199 E Tasman Hydrant Flushing 2/8/2012 2 600 600 0.01 8.1 3

San Jose 178 E Tasman Hydrant Flushing 2/8/2012 2 600 600 0.01 8.3 3

San Jose 7550 Morevern Cir Hydrant Flushing 2/8/2012 2 600 600 0.01 7.1 5
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San Jose 1204 Grand Blvd Hydrant Flushing 2/8/2012 2 680 680 0.03 8.2 1

San Jose 5127 St. Raphael Ln Hydrant Flushing 2/8/2012 2 680 680 0.08 8.1 35

San Jose 5101 Archangel Hydrant Flushing 2/8/2012 2 680 680 0.04 8.3 21

San Jose 5153 Archangel Hydrant Flushing 2/8/2012 2 680 680 0.03 8.3 0

San Jose 5117 Archangel Hydrant Flushing 2/8/2012 2 680 680 0 8.3 0

San Jose 5119 Trinty Park Dr Hydrant Flushing 2/8/2012 2 680 680 0 8 0

San Jose Archangel/Trinty Park Hydrant Flushing 2/8/2012 2 680 680 0 8.3 0

San Jose Hydrant 35A‐020 Hydrant Flushing 2/9/2012 2 800 800 0.01 8.3 4

San Jose Hydrant 35A‐019 Hydrant Flushing 2/9/2012 2 800 800 0 8.1 0

San Jose Hydrant 35A‐021 Hydrant Flushing 2/9/2012 2 800 800 0 8.1 0

San Jose Hydrant 35A‐023 Hydrant Flushing 2/9/2012 2 800 800 0.01 8.2 1

San Jose hydrant 35A‐013 Hydrant Flushing 2/9/2012 2 800 800 0.03 8.3 6

San Jose Tony Santos & First  Hydrant Flushing 2/10/2012 2 600 600 0.02 8.4 11

San Jose Alviso Youth Center Hydrant Flushing 2/10/2012 2 680 680 0 8.5 8

San Jose Alviso Park Hydrant Flushing 2/10/2012 2 680 680 0 8.4 9

San Jose El Dorado & Moffat Hydrant Flushing 2/10/2012 2 680 680 0.02 8.4 25

San Jose Liberty & Moffat Hydrant Flushing 2/10/2012 2 680 680 0.02 8.4 40

San Jose 105 Baypoint Hydrant Flushing 2/14/2012 2 600 600 0.01 8.2 4

San Jose 163 Baypointe Hydrant Flushing 2/14/2012 2 600 600 0.02 8.1 4

San Jose 7557 Morvern Hydrant Flushing 2/14/2012 2 600 600 0.01 7.3 5

San Jose Headquarters 35A‐63 Hydrant Flushing 2/15/2012 1 360 360 0.03 7.8 16

San Jose 3910 N. First St Hydrant Flushing 2/15/2012 1 360 360 0.05 8.7 12

San Jose Rose Orchard/Headquartes Hydrant Flushing 2/15/2012 1 400 400 0.05 7.8 15

San Jose Stonegate/Renaissance Hydrant Flushing 2/17/2012 1 300 300 0.01 8.1 6

San Jose Stonegate Apt Hydrant Flushing 2/17/2012 1 300 300 0 8.2 16

San Jose Hydrant 35A‐015 Hydrant Flushing 2/17/2012 2 800 800 0.02 8.7 1

San Jose Hydrant 35A‐014 Hydrant Flushing 2/17/2012 2 800 800 0 8.2 8

San Jose Hydrant 35A‐025 Hydrant Flushing 2/17/2012 2 800 800 0 8.1 2

San Jose Hydrant 35A‐022 Hydrant Flushing 2/17/2012 2 800 800 0 8.2 1

San Jose 150 Rose Orchard Hydrant Flushing 2/23/2012 1 360 360 0.04 8 27
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San Jose 375 E Tasman Hydrant Flushing 2/24/2012 2 600 600 0.02 8 2

San Jose 425 E Tasman Hydrant Flushing 2/24/2012 2 600 600 0.01 8.2 1

San Jose Cisco Way/Calpine Hydrant Flushing 2/24/2012 2 600 600 0.01 8.1 1

San Jose Tasmans/Cisco Way Hydrant Flushing 2/24/2012 2 600 600 0 8 4

San Jose 400 e Tasman Hydrant Flushing 2/24/2012 2 600 600 0 8.3 2

San Jose 350 E Tasman Hydrant Flushing 2/24/2012 2 600 600 0.01 8 2

San Jose 300 E Tasman Hydrant Flushing 2/24/2012 2 600 600 8.2 3

San Jose 260 E TAsman Hydrant Flushing 2/24/2012 2 600 600 0.01 8.1 4

San Jose Behind baseball backstop Hydrant Flushing 2/24/2012 2 680 680 0 7.7 0

San Jose Archer/Grand Blvd Hydrant Flushing 2/24/2012 2 680 680 0.03 7.5 0

San Jose Grand Blvd/Essex St Hydrant Flushing 2/24/2012 2 680 680 0.04 7.8 0

San Jose Spreckles/Grand Blvd Hydrant Flushing 2/24/2012 2 680 680 0.02 8.4 4

San Jose Grand Blvd/Pacfic St Hydrant Flushing 2/24/2012 2 680 680 0.06 8.1 0

San Jose 1610 Archer St Hydrant Flushing 2/24/2012 2 680 680 0.02 8.3 5

San Jose Stonegate Apt Hydrant Flushing 3/5/2012 3 300 300 0 8.3 11

San Jose Stonegate Apt Hydrant Flushing 3/5/2012 3 300 300 0 8.2 8

San Jose Renaissance Apt Hydrant Flushing 3/5/2012 1 300 300 0 8.1 8

San Jose Renaissance Apt Hydrant Flushing 3/5/2012 1 300 300 0.01 8.2 11

San Jose Renaissance Apt Hydrant Flushing 3/5/2012 1 300 300 0.02 8.1 6

San Jose 150 Rose Orchard Hydrant Flushing 3/5/2012 1 360 360 0.05 7.5 34

San Jose 3960 N. First St Hydrant Flushing 3/5/2012 1 360 360 0.05 8.3 38

San Jose 3970 N. First St Hydrant Flushing 3/5/2012 1 360 360 0.01 7.6 10

San Jose 4000 N. First St Hydrant Flushing 3/5/2012 1 360 360 0.02 7.5 20

San Jose 170 Rose Orchard Hydrant Flushing 3/5/2012 1 360 360 0.01 8.3 13

San Jose Stonegate Apt Hydrant Flushing 3/5/2012 12 420 420 0 8.3 45

San Jose Stonegate Apt Hydrant Flushing 3/5/2012 11 550 550 0 8.7 100

San Jose Legacy Park/Gold St Hydrant Flushing 3/5/2012 2 680 680 0 7.2 1

San Jose Legacy Tech Park Hydrant Flushing 3/5/2012 2 680 680 0 7.2 4

San Jose Legacy Tech Park Hydrant Flushing 3/5/2012 2 680 680 0.01 7.6 4

San Jose Legacy Tech Park Hydrant Flushing 3/5/2012 2 680 680 0.02 7.8 6
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San Jose Leagcy Tech Park Hydrant Flushing 3/5/2012 2 680 680 0.02 7.8 3

San Jose 1281 Moffat Hydrant Flushing 3/5/2012 2 680 680 0.01 8.2 150

San Jose Hydarnt 35A‐018 Hydrant Flushing 3/5/2012 2 800 800 0.01 8.1 4

San Jose Hydrant 35A‐017 Hydrant Flushing 3/5/2012 2 800 800 0.03 8.1 7

San Jose 941 Catherine Hydrant Flushing 3/6/2012 2 1,200 1,200 0.03 7 45

San Jose Catherine/El Dorado Hydrant Flushing 3/6/2012 2 1,200 1,200 0.02 8.1 21

San Jose 970 Elizabeth Hydrant Flushing 3/6/2012 2 1,200 1,200 0.03 8 12

San Jose 1111 Catherine0 Hydrant Flushing 3/6/2012 2 1,200 1,200 0.02 8 33

San Jose 1480 Liberty Street Hydrant Flushing 3/6/2012 2 1,200 1,200 0.02 7 33

San Jose 990 Taylor Hydrant Flushing 3/6/2012 2 1,200 1,200 no data no data 96

San Jose 942 Hope Street Hydrant Flushing 3/6/2012 15 9,000 9,000 0.8 8.6 45

San Jose Cathrine/Hope St Hydrant Flushing 3/6/2012 15 9,000 9,000 0.11 8.2 9

San Jose Legacy Pkwy Hydrant Flushing 3/7/2012 2 680 680 0 8.2 6

San Jose Legacy Pkwy Hydrant Flushing 3/7/2012 2 680 680 0.02 8.2 12

San Jose Legacy Pkwy Hydrant Flushing 3/7/2012 2 680 680 0 7.9 2

San Jose Legacy Tech Park Hydrant Flushing 3/7/2012 2 680 680 0.01 8.3 7

San Jose 2100 Gold Street Hydrant Flushing 3/8/2012 2 680 680 0 8.5 6

San Jose 4165 Renaissance Hydrant Flushing 3/12/2012 1 360 360 0.03 8.3 8

San Jose 4220 Cosenza Hydrant Flushing 3/12/2012 1 400 400 0.05 6.7 4

San Jose Renaissance/Mirabelli Cir Hydrant Flushing 3/12/2012 1 400 400 0.05 7.7 7

San Jose 149 Griglio Hydrant Flushing 3/12/2012 1 400 400 0 7.8 23

San Jose 115 Merano Hydrant Flushing 3/12/2012 1 400 400 0.04 7 36

San Jose 250 Holger Way Hydrant Flushing 3/12/2012 2 700 700 0.01 7.2 2

San Jose 200 Holger Way Hydrant Flushing 3/12/2012 2 700 700 0.01 7.2 2

San Jose 260 Holger Way Hydrant Flushing 3/12/2012 2 700 700 0.01 7.8 4

San Jose 300 Holger Way Hydrant Flushing 3/12/2012 2 700 700 0.01 7.8 5

San Jose 250 Holger Way Hydrant Flushing 3/12/2012 2 700 700 0.01 7.2 0

San Jose 300 Holger Dr Hydrant Flushing 3/12/2012 2 700 700 0.01 7.7 4

San Jose 350 Holger Dr Hydrant Flushing 3/12/2012 2 700 700 0.01 7.4 0

San Jose Victa Montana/Renaissance Hydrant Flushing 3/15/2012 1 360 360 0.07 6.8 25
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San Jose Vista Monatan/First St Hydrant Flushing 3/15/2012 1 360 360 0.02 7.4 10

San Jose 475 Holger 35A‐60 Hydrant Flushing 3/15/2012 1 360 360 0.04 7.2 7

San Jose Rose Orchard/Holger Hydrant Flushing 3/15/2012 1 400 400 0.04 7 10

San Jose 475 Holger35A‐61 Hydrant Flushing 3/15/2012 1 400 400 0.07 6.3 4

San Jose 5160 N.First St Hydrant Flushing 3/15/2012 2 680 680 0.02 8.3 1

San Jose 5120 N. First St Hydrant Flushing 3/15/2012 2 680 680 0.05 8.4 0

San Jose 1250 Michagan Av Hydrant Flushing 3/15/2012 2 680 680 0.04 8.3 9

San Jose N.First ST/Michigan Hydrant Flushing 3/15/2012 2 680 680 0.02 8.6 6

San Jose Wilson/Tony Santos Hydrant Flushing 3/15/2012 2 680 680 0.01 8.2 5

San Jose 3939 N.First St Hydrant Flushing 3/15/2012 2 680 680 0.04 8.5 7

San Jose 3901 N. First St Hydrant Flushing 3/15/2012 2 680 680 0.01 8.2 5

San Jose Hydrant 35A‐001 Hydrant Flushing 3/15/2012 2 800 800 0.01 7.9 4

San Jose Hydrant 35A‐002 Hydrant Flushing 3/15/2012 2 800 800 0.02 8 14

San Jose Hydrant 35A‐003 Hydrant Flushing 3/15/2012 2 800 800 0 8 5

San Jose Hydrant 35A‐004 Hydrant Flushing 3/15/2012 2 800 800 0 8.1 1

San Jose N.First St/Rose Orchard Hydrant Flushing 3/19/2012 2 680 680 0.01 8.5 15

San Jose Legacy Pkwy Hydrant Flushing 3/19/2012 2 680 680 0.03 8.6 6

San Jose Legacy Pkwy Hydrant Flushing 3/19/2012 2 680 680 0 8.6 2

San Jose Legacy Pkwy Hydrant Flushing 3/19/2012 2 680 680 0 8.6 10

San Jose 58 Nicholson Hydrant Flushing 3/19/2012 2 680 680 0.01 8.7 10

San Jose 450 Holger  Hydrant Flushing 3/22/2012 2 700 700 0.02 7.2 0

San Jose 400 Holger Hydrant Flushing 3/22/2012 2 700 700 0.01 7.20 5

San Jose 400 Holger Hydrant Flushing 3/22/2012 2 700 700 0.01 7.10 0

San Jose 350 Holger Dr Hydrant Flushing 3/22/2012 2 700 700 0.01 7.10 0

San Jose 450 Holger Dr Hydrant Flushing 3/22/2012 2 700 700 0.01 7.20 0

San Jose 450 Holger Dr Hydrant Flushing 3/22/2012 2 700 700 0.01 7.10 5

San Jose 450 Holger Dr Hydrant Flushing 3/22/2012 2 700 700 0.01 7.20 5

San Jose Hydrant 35A‐029 Hydrant Flushing 3/22/2012 2 800 800 0 8.10 3

San Jose Hydrant 35A‐30 Hydrant Flushing 3/22/2012 2 800 800 0 8.20 3

San Jose Hydrant 35A‐31 Hydrant Flushing 3/22/2012 2 800 800 0.01 8.00 0
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San Jose Hydrant 35A Hydrant Flushing 3/22/2012 2 800 800 0.02 8.00 1

San Jose Hydrant 35A‐33 Hydrant Flushing 3/22/2012 2 800 800 0 8.10 2

San Jose Hydrant 35A‐051 Hydrant Flushing 3/22/2012 2 800 800 0.01 8.20 2

San Jose 450 Holger Dr Hydrant Flushing 3/22/2012 2 1,050 1,050 0.01 8.10 5

San Jose 4301 #1 Renaissance Hydrant Flushing 3/26/2012 1 300 300 0 8.10 21

San Jose 4319 Renaissance Hydrant Flushing 3/26/2012 1 300 300 0.01 8.10 16

San Jose 4319 Renaissance Hydrant Flushing 3/26/2012 1 300 300 0.02 8.20 6

San Jose 1404 Wabash Hydrant Flushing 3/26/2012 1 360 360 0.02 8.00 49

San Jose N/E corner Wabash/Archer Hydrant Flushing 3/26/2012 1 360 360 0.06 6.70 36

San Jose 1252 Wabash Hydrant Flushing 3/26/2012 1 360 360 0.04 7.20 12

San Jose 81 Vista Montana Hydrant Flushing 3/26/2012 2 680 680 0 7.20 3

San Jose 4501 Renaissance 35A‐113 Hydrant Flushing 3/26/2012 2 680 680 0.02 7.60 1

San Jose Villa Savannah Apt 35A‐114 Hydrant Flushing 3/26/2012 2 680 680 0 7.70 1

San Jose Villa Savannah Apt 35A‐115 Hydrant Flushing 3/26/2012 2 680 680 0 7.70 1

San Jose Villa Savannah Apt 35A‐116 Hydrant Flushing 3/26/2012 2 680 680 0 7.70 1

San Jose Villa Savannah 35A‐117 Hydrant Flushing 3/26/2012 2 680 680 0 7.70 1

San Jose Renaissance/Tasman Hydrant Flushing 3/26/2012 2 680 680 0 7.50 2

San Jose 4041 N. First St Hydrant Flushing 3/26/2012 2 680 680 0.04 8.40 6

San Jose 3833 N. First St Hydrant Flushing 3/26/2012 2 680 680 0.02 8.30 0

San Jose 155 Nicholson Hydrant Flushing 3/26/2012 2 680 680 0 8.20 1

San Jose 3745 N. First St Hydrant Flushing 3/26/2012 2 680 680 0.01 7.90 4

San Jose N. First Btwn Headquarters/Holger Hydrant Flushing 3/26/2012 2 700 700 0.01 7.20 5

San Jose West OF Disk Drve On Nortech Hydrant Flushing 3/26/2012 2 700 700 0.01 7.00 0

San Jose West OF Disk Drve On Nortech Hydrant Flushing 3/26/2012 2 700 700 0.01 7.20 5

San Jose West OF Disk Drve On Nortech Hydrant Flushing 3/26/2012 2 700 700 0.01 7.10 2

San Jose S/W Crnr Holger/Zanker Hydrant Flushing 3/26/2012 2 700 700 0.01 7.20 0

San Jose Hydrant 19D‐013 Hydrant Flushing 3/26/2012 2 800 800 0.02 8.00 4

San Jose Hydrant 19D‐014 Hydrant Flushing 3/26/2012 2 800 800 0 8.00 0

San Jose Hydrant 19D‐012 Hydrant Flushing 3/26/2012 2 800 800 0.02 8.10 2

San Jose Hydrant 19D‐011 Hydrant Flushing 3/26/2012 2 800 800 0.01 7.90 5
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San Jose Hydrant 19D‐002 Hydrant Flushing 3/26/2012 2 800 800 0 8.10 2

San Jose Hydrant 19D‐001 Hydrant Flushing 3/26/2012 2 800 800 0 8.10 1

San Jose 285 Tasman Hydrant Flushing 3/27/2012 2 680 680 0 7.70 2

San Jose 1559n State St Hydrant Flushing 3/28/2012 3 2,100 2,100 0.02 8.00 0

San Jose Spreckels/Wabash Hydrant Flushing 3/28/2012 3 2,100 2,100 0.03 8.10 0

San Jose 1343 State St Hydrant Flushing 3/28/2012 3 2,100 2,100 0 7.90 1

San Jose 1441 State St Hydrant Flushing 3/28/2012 3 2,100 2,100 0.03 8.10 2

San Jose 1231 State St Hydrant Flushing 3/28/2012 5 3,500 3,500 0.05 8.00 4

San Jose 1283 State St Hydrant Flushing 3/28/2012 8 5,600 5,600 0.06 7.50 13

San Jose 1563 El Dorado Hydrant Flushing 3/28/2012 19 13,300 13,300 0.1 8.10 15

San Jose 225 Baypointee Hydrant Flushing 3/29/2012 2 680 680 0.01 7.70 1

San Jose Zanker N/of Baypointe Hydrant Flushing 3/29/2012 2 680 680 0.01 7.60 2

San Jose 307 Tasman Hydrant Flushing 3/29/2012 2 680 680 0 7.50 3

San Jose Hydrant 35A‐131 Nicholson Drive Hydrant Flushing 4/3/2012 2 680 680 0.02 7.2 2

San Jose 325 E. Tasman Hydrant Flushing 4/6/2012 2 600 600 0 8.1 1

San Jose Zanker/Tasman Hydrant Flushing 4/6/2012 2 600 600 0.01 8.3 1

San Jose Zanker Turnout Hydrant Flushing 4/6/2012 2 600 600 0 8 3

San Jose 178 Tasman/Zanker Hydrant Flushing 4/6/2012 2 600 600 0.01 8.1 4

San Jose Morgridge/Tasman Hydrant Flushing 4/6/2012 2 600 600 0.01 8.1 2

San Jose 275 E. Tasman Hydrant Flushing 4/6/2012 2 680 680 0.01 8.2 2

San Jose Zanker/River Oaks Hydrant Flushing 4/20/2012 2 680 680 0.01 8.6 4

San Jose 190 River Oaks Hydrant Flushing 4/20/2012 2 680 680 0 8.6 16

San Jose 150 River Oaks Hydrant Flushing 4/20/2012 2 680 680 0.03 8.6 8

San Jose 3775 N.First St 35C ‐ 001 Hydrant Flushing 4/20/2012 2 680 680 0 7.7 2

San Jose 3725 N. First St 35C‐002 Hydrant Flushing 4/20/2012 2 680 680 0 7.5 2

San Jose 3655 N. First St ‐ 35C ‐ 003 Hydrant Flushing 4/20/2012 2 680 680 0 7.5 2

San Jose 3655 N. First St. 35C ‐ 004 Hydrant Flushing 4/20/2012 2 680 680 0 7.6 1

San Jose 3655 N. First St. 35C‐005 Hydrant Flushing 4/20/2012 2 680 680 0 7.7 1

San Jose Villagio Pl/Village Center Hydrant Flushing 4/23/2012 2 680 680 0.01 8.1 0

San Jose Elan Village/Village Center Hydrant Flushing 4/23/2012 2 680 680 0 8.3 4
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San Jose River Oaks across from Seely Hydrant Flushing 4/23/2012 2 680 680 0.04 8.4 1

San Jose River Oaks/West Side Hydrant Flushing 4/23/2012 2 680 680 0.03 6.9 7

San Jose River Oaks front of 414‐8 Hydrant Flushing 4/23/2012 2 680 680 0.01 8.3 55

San Jose Zanker west of River Oaks Hydrant Flushing 4/23/2012 2 680 680 0.01 8.6 16

San Jose Zanker west of River Oaks Hydrant Flushing 4/23/2012 2 680 680 0 8.7 3

San Jose Galleria Bldg 10 Hydrant Flushing 4/23/2012 3 1,020 1,020 0 8.7 52

San Jose Zanker/River OAks Hydrant Flushing 4/23/2012 2 6+80 680 0 8.7 8

San Jose 3650 Cisco Way Hydrant Flushing 4/26/2012 1 300 300 0 8.1 11

San Jose 3600 Cisco Way Hydrant Flushing 4/26/2012 1 300 300 0 8.2 25

San Jose 3600 Cisco Way Hydrant Flushing 4/26/2012 1 300 300 0 8.1 6

San Jose 3550 Cisco Way Hydrant Flushing 4/26/2012 1 300 300 0.01 8.3 16

San Jose 3550 Cisco Way Hydrant Flushing 4/26/2012 1 300 300 0 8.2 11

San Jose Cisco Way/River Oaks Hydrant Flushing 4/26/2012 1 300 300 0.02 8.3 19

San Jose Montague/Zanker Hydrant Flushing 4/26/2012 2 680 680 0.02 8.7 16

San Jose 121 Innovation Hydrant Flushing 4/26/2012 2 680 680 0 8.7 6

San Jose Innovation N. of Montague Hydrant Flushing 4/26/2012 2 680 680 0.02 8.7 15

San Jose 101 Innovation Hydrant Flushing 4/26/2012 2 680 680 0.01 8.6 16

San Jose Fire Dept/Innovation Hydrant Flushing 4/26/2012 2 680 680 0 8.6 12

San Jose 465 Navaro Way Hydrant Flushing 4/27/2012 2 680 680 0.01 6.8 4

San Jose Village Center/421‐6 Hydrant Flushing 4/27/2012 2 680 680 0.08 6.5 2

San Jose 435 Milan Dr Hydrant Flushing 4/27/2012 2 680 680 0 7.2 2

San Jose 440 Navaro Pl Hydrant Flushing 4/27/2012 2 680 680 0.03 6.4 9

San Jose Farnsworth/Cortside Hydrant Flushing 4/30/2012 2 680 680 0.02 7.8 3

San Jose Headquarters/Holger 35A‐043 Hydrant Flushing 4/30/2012 2 680 680 0.02 7.9 2

San Jose Yerba Buena Rd/Fowler Rd Hydrant Flushing 4/30/2012 5 3,000 3,000 1.86 7.8 13

San Jose 3800 Cisco Way Hydrant Flushing 5/3/2012 1 300 300 0.02 8.2 6

San Jose 3675 Cisco Way Hydrant Flushing 5/3/2012 1 300 300 0.01 8.2 16

San Jose 3675 Cisco Way Hydrant Flushing 5/3/2012 1 300 300 0 8.3 0

San Jose 3750 Cisco Way Hydrant Flushing 5/3/2012 1 300 300 0 8.3 11

San Jose South of Alicante on Zanker Hydrant Flushing 5/3/2012 2 600 600 0.02 7.8 3
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San Jose N/W corner Alicante/Zanker Hydrant Flushing 5/3/2012 2 600 600 0.02 8.1 3

San Jose South of Hyd 35D‐‐004 Hydrant Flushing 5/3/2012 2 600 600 0.01 8.1 4

San Jose Zanker/Estancia Hydrant Flushing 5/3/2012 2 600 600 0 8 1

San Jose Hydrant south of Hetch Hetchy Hydrant Flushing 5/3/2012 2 600 600 0.01 8 2

San Jose Zanker/Estancia Hydrant Flushing 5/3/2012 2 600 600 0 8.1 2

San Jose 3750 Zanker Hydrant Flushing 5/3/2012 2 600 600 0.01 8.1 5

San Jose 125 W. Tasman 35C‐009 Hydrant Flushing 5/3/2012 2 600 600 0 7.9 2

San Jose South of Hyd 35D‐007 Hydrant Flushing 5/3/2012 2 680 680 0 8 2

San Jose River Oaks/Village Center Hydrant Flushing 5/3/2012 2 680 680 0.01 7.5 0

San Jose Research/Village Center Hydrant Flushing 5/3/2012 2 680 680 0.02 8.2 0

San Jose ResearchPl btwn Village Center Hydrant Flushing 5/3/2012 2 680 680 0 7.9 6

San Jose 310 Village Center Hydrant Flushing 5/3/2012 2 680 680 0.03 7.9 5

San Jose 350 Village Center Hydrant Flushing 5/3/2012 2 680 680 0.06 8.3 7

San Jose Applause Pl Hydrant Flushing 5/3/2012 2 680 680 0 8.7 4

San Jose Ovation Ct bldg 24 Hydrant Flushing 5/3/2012 2 680 680 0.05 7.1 12

San Jose Printempo/Applause Pl Hydrant Flushing 5/3/2012 2 680 680 0.03 8 8

San Jose Printempo/Encore Hydrant Flushing 5/3/2012 2 680 680 0.01 7.3 5

San Jose 195 Champion Ct Hydrant Flushing 5/3/2012 2 680 680 0 7.8 4

San Jose 175 W. Tasman 35C‐010 Hydrant Flushing 5/3/2012 2 680 680 0 7.9 3

San Jose 125 W. Tasman 35C‐008 Hydrant Flushing 5/3/2012 2 680 680 0 7.8 2

San Jose 85 W. Tasman 35C‐007 Hydrant Flushing 5/3/2012 2 680 680 0 8 3

San Jose 77 W. Tasman 35C‐006 Hydrant Flushing 5/3/2012 2 680 680 0.01 7.9 3

San Jose 255 W. Tasman 35C‐013 Hydrant Flushing 5/6/2012 no data no data no data 0.01 8 2

San Jose 250 W. Tasman 35C‐014 Hydrant Flushing 5/9/2012 2 680 680 0 7.8 2

San Jose 225 W. Tasman 35C‐012 Hydrant Flushing 5/9/2012 2 680 680 0.02 7.9 3

San Jose 3625 cisco way Hydrant Flushing 5/10/2012 1 300 300 0 8.2 11

San Jose 3625 cisco way Hydrant Flushing 5/10/2012 1 300 300 0 7.2 4

San Jose 3625 cisco way Hydrant Flushing 5/10/2012 1 300 300 0.03 8.1 26

San Jose South of hydrant #50 Hydrant Flushing 5/10/2012 1 300 300 0.01 7.4 2

San Jose Enesco/King Raod Hydrant Flushing 5/10/2012 2 680 680 0 7.6 2
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San Jose Celbration Ct bldg 11 Hydrant Flushing 5/10/2012 2 680 680 0.02 7.8 4

San Jose 496 Mill River Ln Hydrant Flushing 5/10/2012 2 680 680 0 8.2 3

San Jose 454 Mill River Ln Hydrant Flushing 5/10/2012 2 680 680 0.04 7.8 0

San Jose Research Pl./Montague Hydrant Flushing 5/10/2012 2 680 680 0.04 8.2 0

San Jose Montague Ct Hydrant Flushing 5/10/2012 2 680 680 0.02 8.7 6

San Jose 3200 N. First St Hydrant Flushing 5/10/2012 2 680 680 0 8.7 4

San Jose First ST N. of Innovation Hydrant Flushing 5/10/2012 2 680 680 0 8.7 2

San Jose 3300 N. First  Hydrant Flushing 5/10/2012 2 680 680 0.01 8.7 8

San Jose River Oaks/Zanker Hydrant Flushing 5/10/2012 2 680 680 0 8.6 15

San Jose On Seely S. of River Oaks Hydrant Flushing 5/16/2012 2 680 680 0.02 7.2 0

San Jose River Oaks Pkwy/Village Center Hydrant Flushing 5/16/2012 2 680 680 0 7.8 0

San Jose River Oaks/Mill River Hydrant Flushing 5/16/2012 2 680 680 0.01 8.6 5

San Jose in front of 51 rio robles Hydrant Flushing 5/17/2012 2 300 300 0.06 7 10

San Jose 51 rio robles Hydrant Flushing 5/17/2012 2 300 300 0.04 6.9 4

San Jose 77 rio robles Hydrant Flushing 5/17/2012 2 300 300 0.02 7 1

San Jose mirada dr. and descanso dr Hydrant Flushing 5/17/2012 1 360 360 0.03 7 6

San Jose 70 descanso dr Hydrant Flushing 5/17/2012 1 360 360 0.02 7.1 1

San Jose mirada dr. and descanso dr Hydrant Flushing 5/17/2012 1 360 360 0.03 7.1 7

San Jose nw corner rio robles n1st st Hydrant Flushing 5/17/2012 4 600 600 0.06 7.4 11

San Jose river oaks east of seeley Hydrant Flushing 5/17/2012 2 680 680 0.05 8.3 7

San Jose 195 baypoint Hydrant Flushing 5/17/2012 2 680 680 0.01 7.9 3

San Jose on river oaks e of zanker Hydrant Flushing 5/17/2012 2 680 680 0 8.6 5

San Jose 215 river oaks Hydrant Flushing 5/17/2012 2 680 680 0.01 8.6 8

San Jose river oaks across from cisco Hydrant Flushing 5/17/2012 2 680 680 0.01 8.6 15

San Jose corner of river oaks Hydrant Flushing 5/17/2012 2 680 680 0.01 8.40 35

San Jose research parkway Hydrant Flushing 5/17/2012 2 680 680 0 8.20 4

San Jose research parkway Hydrant Flushing 5/17/2012 2 680 680 0.01 8.20 4

San Jose 80 Descanso Hydrant Flushing 5/18/2012 1 360 360 0.02 7.10 0

San Jose 2665 N. 1st  Hydrant Flushing 5/18/2012 2 680 680 0.02 8.00 0

San Jose 2713 n. 1st st Hydrant Flushing 5/18/2012 2 680 680 0.04 7.80 5
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San Jose 2727 n. 1st st Hydrant Flushing 5/18/2012 2 680 680 0.03 6.80 3

San Jose 191 Baypoint Hydrant Flushing 5/18/2012 2 680 680 0.04 8.00 0

San Jose 2665 N. 1st st Hydrant Flushing 5/18/2012 2 680 680 0 8.00 3

San Jose 35d‐092 Hydrant Flushing 5/18/2012 2 800 800 0 8.10 1

San Jose 211 river oaks Hydrant Flushing 5/21/2012 1 300 300 0.01 7.20 16

San Jose cisco wy/river oaks n/w cor Hydrant Flushing 5/21/2012 1 300 300 0 7.20 6

San Jose 199 river oaks Hydrant Flushing 5/21/2012 1 300 300 0.02 7.20 4

San Jose 199 river oaks Hydrant Flushing 5/21/2012 1 300 300 0 7.40 25

San Jose research/montague Hydrant Flushing 5/21/2012 2 680 680 0.01 8.00 8

San Jose zanker/montague Hydrant Flushing 5/21/2012 2 680 680 0 8.20 4

San Jose zanker/henry ford Hydrant Flushing 5/21/2012 2 680 680 0 8.20 4

San Jose 166 Baypointe Hydrant Flushing 5/21/2012 2 680 680 0.01 8.40 16

San Jose 1st st & red cross Hydrant Flushing 5/21/2012 2 680 680 0 8.20 10

San Jose 2635 1st st Hydrant Flushing 5/21/2012 2 680 680 0.01 8.20 10

San Jose 150 w. tasman 35d‐019 Hydrant Flushing 5/21/2012 2 680 680 0.02 7.40 4

San Jose S/N rio robles & Tasman 35c‐20 Hydrant Flushing 5/21/2012 2 680 680 0 7.40 2

San Jose vista montana & Tasman SS Hydrant Flushing 5/21/2012 2 680 680 0.02 7.10 3

San Jose 150 w tasman dr 35c‐18 Hydrant Flushing 5/21/2012 2 680 680 0 7.70 3

San Jose 190 W. Tasman 55c‐017 Hydrant Flushing 5/21/2012 2 680 680 0 7.10 2

San Jose 210 W Tasman Dr. 35c‐16 Hydrant Flushing 5/21/2012 2 680 680 0.01 7.30 3

San Jose 100/110 Rose Orcahrd Hydrant Flushing 5/23/2012 1 400 400

San Jose baypoint pkway btwn rio robles Hydrant Flushing 5/25/2012 1 360 360 0.02 7.30 4

San Jose 3001 orchard parkway Hydrant Flushing 5/30/2012 3 1,050 1,050 0.01 7.10 4

San Jose 3025 orchard parkway Hydrant Flushing 5/30/2012 3 1,050 1,050 0.01 7.10 5

San Jose 3041 orchard parkway Hydrant Flushing 5/30/2012 3 1,050 1,050 0.01 7.10 4

San Jose 3047 orchard parkway Hydrant Flushing 5/30/2012 3 1,050 1,050 0.01 7.20 5

San Jose 2731 orchard park Hydrant Flushing 5/30/2012 no data no data no data 0.01 7.20 5

San Jose Baypoint Pkway 25c‐71 Hydrant Flushing 6/7/2012 1 360 360 0.05 8.2 2

San Jose baypoint Dr 35c‐69 Hydrant Flushing 6/7/2012 1 360 360 0.05 8.3 1

San Jose Baypoint and Brisas Hydrant Flushing 6/7/2012 1 360 360 0.03 7.3 0
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San Jose baypoint PK 35c‐70 Hydrant Flushing 6/7/2012 1 360 360 0.03 7 0

San Jose 35D‐095 Hydrant Flushing 6/7/2012 2 800 800 0.01 8.5 2

San Jose 35D‐091 Hydrant Flushing 6/7/2012 2 800 800 0.01 7 1

San Jose 35D ‐ 093 Hydrant Flushing 6/7/2012 2 800 800 0 8.4 23

San Jose 35D‐097 Hydrant Flushing 6/7/2012 2 800 800 0.03 8.4 3

San Jose 35D‐096 Hydrant Flushing 6/7/2012 2 800 800 0.02 8.5 4

San Jose 35D‐094 Hydrant Flushing 6/7/2012 2 800 800 0 8.4 12

San Jose baypoint 35c‐68 Hydrant Flushing 6/8/2012 1 360 360 0.05 7.8 5

San Jose 20 descanso n/side Hydrant Flushing 6/8/2012 1 360 360 0 7.1 17

San Jose trimble btwn N1st & Orchard Hydrant Flushing 6/11/2012 2 680 680 0 7.8 1

San Jose trimble btwn N1st & bankofA Hydrant Flushing 6/11/2012 2 680 680 0.01 7.6 0

San Jose riveroaks/resaerch Hydrant Flushing 6/14/2012 1 350 350 0 7.2 6

San Jose 434 galleria Hydrant Flushing 6/14/2012 1 350 350 0 7.2 27

San Jose riveroaks/galliria Hydrant Flushing 6/14/2012 2 600 600 0 7.4 22

San Jose 55 west trimble Hydrant Flushing 6/14/2012 2 680 680 0.01 8.7 6

San Jose 375 w trimble Hydrant Flushing 6/14/2012 2 680 680 0.01 8.7 3

San Jose trimble pump station Hydrant Flushing 6/14/2012 2 680 680 0.02 8.7 8

San Jose 2590 orchard pkwy on trimble Hydrant Flushing 6/14/2012 2 680 680 0 8.6 4

San Jose zanker & river oaks Hydrant Flushing 6/14/2012 2 680 680 0 8.6 9

San Jose 80 Tasman Hydrant Flushing 6/14/2012 2 680 680 0.01 7.7 2

San Jose 10 tasman 35c‐022 Hydrant Flushing 6/14/2012 2 680 680 0 7.6 1

San Jose s/w N.1st @ Tasman 35c‐23 Hydrant Flushing 6/14/2012 2 680 680 0 7.7 3

San Jose 1301 riveroaks Hydrant Flushing 6/14/2012 2 700 700 0.01 7.4 26

San Jose 3720 N.1st  Hydrant Flushing 6/15/2012 1 360 360 0.03 7.1 6

San Jose rio robles btwn 1st st Hydrant Flushing 6/15/2012 1 360 360 0.04 7.9 2

San Jose 2565 N. 1st street Hydrant Flushing 6/18/2012 2 680 680 0.01 8.7 9

San Jose sony on Zanker Hydrant Flushing 6/18/2012 2 680 680 0.01 8.7 4

San Jose 2591 1st street Hydrant Flushing 6/18/2012 2 680 680 0 7.8 6

San Jose 2580 orchard pkwy Hydrant Flushing 6/18/2012 2 680 680 0.03 8.7 4

San Jose 90 tasman Hydrant Flushing 6/20/2012 2 1,600 1,600 0.03 8.2 1
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San Jose 3590 N. 1st st on tasman Hydrant Flushing 6/20/2012 2 1,600 1,600 0.05 8.2 3

San Jose next to bus stop on rio robles Hydrant Flushing 6/20/2012 2 1,600 1,600 0.03 7.6 9

San Jose 134 rio robles Hydrant Flushing 6/20/2012 2 1,600 1,600 0.06 8.1 6

San Jose 77 rio robles Hydrant Flushing 6/20/2012 2 1,600 1,600 0.03 6.4 16

San Jose 77 rio robles Hydrant Flushing 6/20/2012 2 1,600 1,600 0.05 6.3 8

San Jose river oaks cir bld 1400 Hydrant Flushing 6/21/2012 1 300 300 0 7.2 65

San Jose river oak cir bld 700 Hydrant Flushing 6/21/2012 1 300 300 0 7.2 6

San Jose 2674 N. 1st Hydrant Flushing 6/21/2012 1 300 300 0 7.2 11

San Jose 418 galleria on sit Hydrant Flushing 6/21/2012 1 300 300 0.002 7.2 16

San Jose river oaks cir bld 2700 Hydrant Flushing 6/21/2012 1 350 350 0 7.4 16

San Jose 2660 N. first Hydrant Flushing 6/21/2012 1 350 350 0 7.3 2

San Jose 1st front of cisco Hydrant Flushing 6/21/2012 2 680 680 0 7.7 2

San Jose 3571 n. 1st st Hydrant Flushing 6/21/2012 2 680 680 0 7.8 3

San Jose 3553 n. 1st 35c‐26 Hydrant Flushing 6/21/2012 2 680 680 0 7.7 2

San Jose zanker 35‐009 Hydrant Flushing 6/21/2012 2 680 680 0 7.7 2

San Jose 179 e. tasman Hydrant Flushing 6/21/2012 2 680 680 0 7.7 2

San Jose zanker 35d‐010 Hydrant Flushing 6/21/2012 2 680 680 0 7.8 1

San Jose 4230 Verdigris Cir Hydrant Flushing 1/26/2012 19 1,140 1,140 0.15 8.7 179

San Jose 90 Rose Orchard Hydrant Flushing 2/6/2012 2 720 720 0.01 8.4 0

San Jose 4911 Cruden Bay Ct Hydrant Flushing 7/7/2011 2 680 680 0.02 7.3 6

San Jose 6116 Running Springs  Hydrant Flushing 10/20/2011 1 360 360 0.04 7.3 0

San Jose HYD 116C‐26/Hellyer Hydrant Flushing 11/2/2010 40 24,000 24,000 no data 7.8 0

San Jose 5766 Trowbridge Hydrant Flushing no data 2 680 680 0.01 7.4 3

San Jose 5760 Trowbridge Hydrant Flushing no data 2 680 680 0.01 7.4 1

San Jose Disk Dr Hydrant Flushing no data no data no data no data no data no data no data

Santa Clara
FH# 1520
(Harrison & Scott)

Hydrant Flushing 7/14/2010 5 4,075 1,200,000 0.23 8.1 0.7

Santa Clara
FH# 868
(Victoria & Townsend)

Hydrant Flushing 8/11/2010 5 4,562 1,300,000 0.11 7.7 0.3

Santa Clara
FH# 282
(Walsh & Lafayette)

Hydrant Flushing 9/8/2010 5 4,460 1,300,000 0.05 7.4 0.9
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Santa Clara
FH# 1728
(Aldo & De La Cruz)

Hydrant Flushing 10/13/2010 5 4,500 1,400,000 0.21 7.9 1.6

Santa Clara
FH# 2512
(Freedom & Hichborn)

Hydrant Flushing 11/10/2010 5 4,510 1,300,000 0.06 8.1 5.5

Santa Clara Northside Tank 1 (2339 Gianera) torage Tank Dewaterin 12/9/2010 95 123,000 3,160,000 0.02 8.4 0.6

Santa Clara
FH# 2426
(Avenida de Lago & Avenida de 
Carmen)

Hydrant Flushing 12/15/2010 10 9,610 1,400,000 0.15 7.9 14

Santa Clara
FH# 3067
(Londonberry & Cypress)

Hydrant Flushing 1/12/2011 5 4,190 1,200,000 0 8 0.3

Santa Clara
FH# 2095
(Hilmar & Washington)

Hydrant Flushing 2/9/2011 5 3,780 1,000,000 0.18 7.6 7.7

Santa Clara
FH# 2209
(Blackfield & Benton)

Hydrant Flushing 3/9/2011 5 3,845 1,100,000 0.18 7.5 5.7

Santa Clara
FH# 2211
(Los Padres & Menzel)

Hydrant Flushing 4/13/2011 5 4,075 1,200,000 0.09 7.5 5.4

Santa Clara
FH# 135 &143
(Alviso & Benton)

Hydrant Flushing 5/11/2011 5 3,845 1,100,000 0 7.5 4.3

Santa Clara
FH# 2331 &3202
(GAP & Tasman)

Hydrant Flushing 5/11/2011 5 4,560 1,300,000 0.04 8.5 5.9

Santa Clara
FH# 270 &271
(Martin & De La Cruz)

Hydrant Flushing 6/8/2011 5 4,610 1,300,000 0.17 7.9 1.9

Santa Clara Walsh Tank (1625 Walsh Ave) torage Tank Dewaterin 7/7/2011 10080 450,000 90,000 0.03 7.8 0.7

Santa Clara FH# 1891 (Scott and Walsh) Hydrant Flushing 7/13/2011 5 4,300 1.2 MGD 0.04 8 7.5

Santa Clara Lakeside and Augustine Hydrant Flushing 8/10/2011 5 4,300 1.2 MGD 0.04 8.1 21.6

Santa Clara FH# 2344 (Lafayette and Calle Del Mun Hydrant Flushing 1/11/2012 5 0.88 8.2 15.1

Santa Clara RCW Air Products 1375 Norman Hydrant Flushing 1/23/2012 1430‐1500 1,240 ~1240 gallons 0.08 6.8 3.27

Santa Clara 1101 Space Park Hydrant Flushing 1/23/2012 1330‐1400 1,450 ~1450 gallons 0.01 7 1.8
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Santa Clara Applied Materials, 3225 Oakmead Pkw Hydrant Flushing 1/23/2012 0800‐0930 3,000 ~3000 gallons 0.01 7.4 0.38

Santa Clara RCW Air Products, 1375 Norman Hydrant Flushing 1/24/2012 0800‐0900 1,240 ~1240 gallons 0.11 6.9 1.77

Santa Clara FH# 3254 (East River Parkway and Lick Hydrant Flushing 2/8/2012 5 0.66 8.2 22.4

Santa Clara 5201 Patrick Henry Hydrant Flushing 3/7/2012 0900‐1100 2,500 ‐ 0.03 7.6 0.67

Santa Clara 850 Kiely  Hydrant Flushing 3/7/2012 1330‐1430 2,800 ‐ 0.02 7.2 1.09

Santa Clara 4200 GAP Hydrant Flushing 3/8/2012 0900‐1000 2,800 ~2800 gallons 0.2 8.4 7.96

Santa Clara 702 Lawrence Exp Hydrant Flushing 3/26/2012 1100‐1430 1,212 ~1212 gallons 0.05 8.2 1.68

Santa Clara 2903 Bunker Hill Hydrant Flushing 3/28/2012 1415‐1505 606 ~606 gallons 0.03 7.4 1.58

Santa Clara 2903 Bunker Hill Hydrant Flushing 4/10/2012 0800‐0900 1,000 ~1000 gallons 0 7 1.51

Santa Clara 5102 Calle Del Sol Hydrant Flushing 4/10/2012 1000‐1130 2,000 ~2000 gallons 0 7.6 1.47

Santa Clara 3450 Granada Hydrant Flushing 4/10/2012 1245‐1500 2,000 ~2000 gallons 0.05 6.8 0.45

Santa Clara 2050 Eisenhower  Hydrant Flushing 5/29/2012 3 5,100 1700 gpm 0 7.8 2.12

Santa Clara 1992 Eisenhower Hydrant Flushing 5/29/2012 3 5,250 1750 gpm 0 7.8 3.2

Santa Clara 2188 Fairway Glen  Hydrant Flushing 5/29/2012 5 7,000 1400 gpm 0 7.8 6.2

Santa Clara 2116 Fairway Glen Dr Hydrant Flushing 5/29/2012 5 7,250 1450 gpm 0 7.8 14.5

Santa Clara 2056 Fairway Glen Dr Hydrant Flushing 5/29/2012 5 7,250 1450 gpm 0 7.8 11.5

Santa Clara 4949 Calle De Escuela Hydrant Flushing 5/29/2012 5 7,250 1450 gpm 0 7.8 5.84

Santa Clara 4949 Calle De Escuela Hydrant Flushing 5/29/2012 5 7,250 1450 gpm 0 7.8 6.5

Santa Clara 2151 Calle De Primavera Hydrant Flushing 5/29/2012 5 7,250 1450 gpm 0 7.8 8.9

Santa Clara 2191 Calle De Esquela  Hydrant Flushing 5/29/2012 5 8,000 1600 gpm 0 7.8 10

Santa Clara 2233 Calle De Primavera Hydrant Flushing 5/29/2012 5 8,200 1640 gpm 0 7.8 4.98

Santa Clara 2006 Fairway Glen Dr Hydrant Flushing 5/29/2012 15 21,750 1450 gpm 0 7.8 14.5

Santa Clara 4958 Avenida De Los Arboles Hydrant Flushing 5/30/2012 3 3,900 1300 gpm 0 7.2 6.03

Santa Clara 4898 Ave De Los Arboles Hydrant Flushing 5/30/2012 3 3,900 1300 gpm 0 7.2 13.8

Santa Clara 2048 Corte De Flores Hydrant Flushing 5/30/2012 3 3,900 1300 gpm 0 7.2 21.9

Santa Clara 2118 Avenida De Los Flores Hydrant Flushing 5/30/2012 3 4,050 1350 gpm 0 7.2 15.6
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Santa Clara 4874 Ave De Los Arboles Hydrant Flushing 5/30/2012 3 4,200 1400 gpm 0 7.2 18.3

Santa Clara 2102 Payne PLAce Hydrant Flushing 5/30/2012 3 4,800 1600 gpm 0 7.2 10.4

Santa Clara 2146 Payne Place Hydrant Flushing 5/30/2012 3 5,400 1800 gpm 0 7.2 14.9

Santa Clara ?? Payne Place Hydrant Flushing 5/30/2012 3 5,400 1800 gpm 0 7.2 12.6

Santa Clara 1951 Avienda de Los Rosas Hydrant Flushing 5/30/2012 10 13,000 1300 gpm 0 7.2 23.9

Santa Clara 2385 Ave De Guadalupe Hydrant Flushing 6/4/2012 3 4,500 1500 gpm 0 7.8 6.33

Santa Clara 2345 Ave De Guadalupe Hydrant Flushing 6/4/2012 3 4,800 1600 gpm 0 7.8 9.66

Santa Clara 4887 Lafayette Hydrant Flushing 6/4/2012 3 4,950 1650 gpm 0 7.8 11.8

Santa Clara 1600 Nantucket Cir Hydrant Flushing 6/4/2012 3 5,100 1700 gpm 0 7.2 12.2

Santa Clara 933 East River Parkway Hydrant Flushing 6/4/2012 3 5,100 1700 gpm 0 7.2 4.89

Santa Clara 1600 Nantucket Cir Hydrant Flushing 6/4/2012 8 15,200 1900 gpm 0 7.2 6.75

Santa Clara 2903 Bunker Hill Lane Hydrant Flushing 6/5/2012 3 4,350 1450 gpm 0 6.4 31.5

Santa Clara 5200 GAP Hydrant Flushing 6/5/2012 3 4,350 1450 gpm 0 6.2 24.7

Santa Clara 5101 GAP Hydrant Flushing 6/5/2012 3 4,500 1500 gpm 0 6.4 34.7

Santa Clara 5001 GAP Hydrant Flushing 6/5/2012 3 4,500 1500 gpm 0 6.8 17.1

Santa Clara 5101 GAP Hydrant Flushing 6/5/2012 3 4,800 1600 gpm 0 6.4 23.4

Santa Clara 5001 GAP Hydrant Flushing 6/5/2012 3 5,100 1700 gpm 0 6.8 19.1

Santa Clara 4949 GAP Hydrant Flushing 6/5/2012 3 5,100 1700 gpm 0 6.8 12.1

Santa Clara 4949 GAP Hydrant Flushing 6/5/2012 3 5,100 1700 gpm 0 6.8 17.6

Santa Clara 5001 GAP Hydrant Flushing 6/5/2012 8 12,800 1600 gpm 0 6.4 35.6

Santa Clara 4350 Rivermark Parkway Hydrant Flushing 6/7/2012 1 650 650 gpm 0 7.2 6.4

Santa Clara 4350 Billings Circle Hydrant Flushing 6/7/2012 1 880 880 gpm 0 7.2 4.5

Santa Clara 4274 Billings Circle  Hydrant Flushing 6/7/2012 3 2,400 800 gpm 0 7.2 9.6

Santa Clara 4342 Headen Way  Hydrant Flushing 6/7/2012 3 4,950 1650 gpm 0 7.2 6.67

Santa Clara 913 Harris Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 5.97

Santa Clara 996 Garrity Way Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 7.12

Santa Clara 952 Garrity Way Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 1.22

Santa Clara 4464 Billings Circle Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 3.77

Santa Clara 4507 Billings Circle Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 5.19

Santa Clara 4523 Billings Circle Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 3.08
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Santa Clara 4416 Headen Way Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 5.95

Santa Clara 4496 Headen Way  Hydrant Flushing 6/7/2012 3 5,100 1700 gpm 0 7.2 6.98

Santa Clara 4431 Billings Circle Hydrant Flushing 6/7/2012 10 16,000 1600 gpm 0 7.2 17.4

Santa Clara 1520 Vista Club Cir Hydrant Flushing 6/19/2012 3 5,250 1750 gpm 0 8.1 9.69

Santa Clara 1526 Vista Club Cir Hydrant Flushing 6/19/2012 5 6,250 1250 gpm 0 8.2 4.95

Santa Clara 1537 Vista Club Cir Hydrant Flushing 6/19/2012 5 7,500 1500 gpm 0 8 6.56

Santa Clara 1535 Vista Club Cir Hydrant Flushing 6/19/2012 5 8,000 1600 gpm 0 8 27.6

Santa Clara 1539 Vista Club Cir Hydrant Flushing 6/19/2012 5 8,500 1700 gpm 0 8.1 11.5

Santa Clara 1506 Vista Club Cir Hydrant Flushing 6/19/2012 5 8,750 1750 gpm 0 8.1 8.98

Santa Clara 1532 Vista Club Cir Hydrant Flushing 6/19/2012 10 12,000 1200 gpm 0 8 20.2

Santa Clara 1522 Vista Club Cir Hydrant Flushing 6/19/2012 10 12,000 1200 gpm 0 8.2 15.5

Santa Clara 1600 Nantucket Cir Hydrant Flushing 6/20/2012 3 2,400 800 gpm 0 8 11.4

Santa Clara 1790 Nantucket Cir Hydrant Flushing 6/20/2012 3 2,550 850 gpm 0 8 10.2

Santa Clara 1825 Nantucket Cir Hydrant Flushing 6/20/2012 3 2,550 850 gpm 0 8 7.5

Santa Clara 1745 Nantucket Cir Hydrant Flushing 6/21/2012 5 6,000 1200 gpm 0 8 8.45

Santa Clara 1610 Nantucket Cir Hydrant Flushing 6/21/2012 5 6,250 1250 gpm 0 8.1 4.5

Santa Clara 1610 Nantucket Cir Hydrant Flushing 6/21/2012 5 6,250 1250 gpm 0 8.1 13.4

Santa Clara 1600 Lick Mill Blvd. Hydrant Flushing 6/21/2012 5 8,500 1700 gpm 0 8 10.35

Santa Clara 1600 Lick Mill Blvd. Hydrant Flushing 6/22/2012 3 4,950 1650 gpm 0 8 3.88

Santa Clara 4699 GAP Hydrant Flushing 6/25/2012 3 4,800 1600 gpm 0 8 6.8

Santa Clara 4677 GAP Hydrant Flushing 6/25/2012 3 4,950 1650 gpm 0 8 9.11

Santa Clara 4633 GAP Hydrant Flushing 6/25/2012 5 8,250 1650 gpm 0 8 8.96

Santa Clara 4655 GAP Hydrant Flushing 6/25/2012 5 8,250 1650 gpm 0 8 6.56

Santa Clara 4800 GAP Hydrant Flushing 6/25/2012 5 8,250 1650 gpm 0 8 8.1

Santa Clara 4536 Laird St Hydrant Flushing 6/26/2012 3 4,800 1600 gpm 0 7.8 8.4

Santa Clara 4980 GAP Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 8.1 6.96

Santa Clara 4949 GAP Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 8 7.2

Santa Clara 4988 GAP Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 8.1 9.96

Santa Clara 5001 GAP Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 8.1 11.1

Santa Clara 5150 GAP Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 8.1 8.3
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Santa Clara 4441 Lick Mill Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 7.8 7.43

Santa Clara 4486 Lick Mill Hydrant Flushing 6/26/2012 3 4,950 1650 gpm   0 7.8 8.9

Santa Clara 4515 Lick Mill Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 7.8 11.2

Santa Clara 4536 Lick Mill Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 7.8 14.31

Santa Clara 4544 Lick Mill Hydrant Flushing 6/26/2012 3 4,950 1650 gpm 0 7.8 7.38

Sunnyvale 077‐105‐75 Hydrant Flushing 7/27/2010 7 7,070 7,070 0 7.8 0

Sunnyvale 077‐109‐75 Hydrant Flushing 7/27/2010 7 7,070 7,070 0.05 7.6 0

Sunnyvale 077‐110‐74 Hydrant Flushing 7/27/2010 7 7,070 7,070 0.05 7.6 0

Sunnyvale 077‐112‐74 Hydrant Flushing 7/27/2010 7 7,070 7,070 0.06 7.6 0

Sunnyvale 078‐101‐74 Hydrant Flushing 7/27/2010 7 7,070 7,070 0.03 7.6 0

Sunnyvale 077‐113‐74 Hydrant Flushing 7/27/2010 8 8,080 8,080 0.04 7.5 0

Sunnyvale 077‐104‐75 Hydrant Flushing 7/27/2010 9 9,090 9,090 0 7.6 0

Sunnyvale 077‐111‐74 Hydrant Flushing 7/27/2010 9 12,120 12,120 0.03 7.6 0

Sunnyvale 076‐108‐75 Hydrant Flushing 7/28/2010 6 6,060 6,060 0 7.4 0

Sunnyvale 075‐108‐74 Hydrant Flushing 7/28/2010 7 7,070 7,070 0 7.3 0

Sunnyvale 076‐101‐74 Hydrant Flushing 7/28/2010 7 7,070 7,070 0.04 7.3 0

Sunnyvale 076‐110‐75 Hydrant Flushing 7/28/2010 7 7,070 7,070 0.1 7.3 0

Sunnyvale 077‐101‐75 Hydrant Flushing 7/28/2010 7 7,070 7,070 0 7.6 0

Sunnyvale 075‐109‐75 Hydrant Flushing 7/28/2010 8 8,080 8,080 0 7.4 0

Sunnyvale 076‐102‐74 Hydrant Flushing 7/28/2010 8 8,080 8,080 0.01 7.6 0

Sunnyvale 076‐103‐74 Hydrant Flushing 7/28/2010 8 8,080 8,080 0.06 7.4 0

Sunnyvale 076‐104‐74 Hydrant Flushing 7/28/2010 8 8,080 8,080 0.09 7.4 0

Sunnyvale 076‐105‐74 Hydrant Flushing 7/28/2010 8 8,080 8,080 0.1 7.4 0

Sunnyvale 076‐106‐74 Hydrant Flushing 7/28/2010 9 9,090 9,090 0.09 7.4 0

Sunnyvale 077‐102‐75 Hydrant Flushing 7/28/2010 9 9,090 9,090 0 7 0

Sunnyvale 078‐107‐74 Hydrant Flushing 7/29/2010 6 6,060 6,060 0.02 7.1 0

Sunnyvale 075‐103‐76 Hydrant Flushing 7/29/2010 7 7,070 7,070 0.03 7.5 0

Sunnyvale 078‐108‐74 Hydrant Flushing 7/29/2010 7 7,070 7,070 0.03 7.7 0

Sunnyvale 079‐103‐75 Hydrant Flushing 7/29/2010 7 7,070 7,070 0.01 8.6 0

Sunnyvale 078‐106‐74 Hydrant Flushing 7/29/2010 8 8,080 8,080 0.02 7.3 0
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Sunnyvale 078‐109‐75 Hydrant Flushing 7/29/2010 8 8,080 8,080 0.01 7.6 0

Sunnyvale 081‐101‐74 Hydrant Flushing 7/29/2010 8 8,080 8,080 0.03 7.7 0

Sunnyvale 078‐110‐75 Hydrant Flushing 7/29/2010 9 9,090 9,090 0 7.6 0

Sunnyvale 079‐101‐75 Hydrant Flushing 7/29/2010 11 11,110 11,110 0 7.8 0

Sunnyvale 079‐102‐75 Hydrant Flushing 7/29/2010 11 11,110 11,110 0 7.6 0

Sunnyvale 078‐111‐75 Hydrant Flushing 7/29/2010 12 12,120 12,120 0.01 7.6 0

Sunnyvale 082‐101‐75 Hydrant Flushing 8/2/2010 6 6,060 6,060 0 7.7 0

Sunnyvale 082‐104‐74 Hydrant Flushing 8/2/2010 6 6,060 6,060 0.02 7.8 0

Sunnyvale 081‐102‐74 Hydrant Flushing 8/2/2010 7 7,070 7,070 0 7.6 0

Sunnyvale 082‐102‐75 Hydrant Flushing 8/2/2010 7 7,070 7,070 0.04 7.6 0

Sunnyvale 082‐103‐74 Hydrant Flushing 8/2/2010 8 8,080 8,080 0.01 7.7 0

Sunnyvale 083‐102‐74 Hydrant Flushing 8/2/2010 8 8,080 8,080 0.04 7.7 0

Sunnyvale 082‐105‐74 Hydrant Flushing 8/2/2010 8 9,090 9,090 0.02 7.7 0

Sunnyvale 083‐101‐74 Hydrant Flushing 8/2/2010 9 9,090 9,090 0.03 7.7 0

Sunnyvale 082‐107‐75 Hydrant Flushing 8/2/2010 12 12,120 12,120 0.03 7.7 0

Sunnyvale 083‐103‐74 Hydrant Flushing 8/3/2010 6 6,060 6,060 0.03 7.8 0

Sunnyvale 083‐105‐74 Hydrant Flushing 8/3/2010 6 6,060 6,060 0.09 7.7 0

Sunnyvale 083‐106‐75 Hydrant Flushing 8/3/2010 6 6,060 6,060 0.03 7.7 0

Sunnyvale 084‐106‐74 Hydrant Flushing 8/3/2010 6 6,060 6,060 0 7.6 0

Sunnyvale 084‐107‐74 Hydrant Flushing 8/3/2010 6 6,060 6,060 0 7.7 0

Sunnyvale 082‐106‐74 Hydrant Flushing 8/3/2010 7 7,070 7,070 0.03 7.7 0

Sunnyvale 083‐104‐74 Hydrant Flushing 8/3/2010 7 7,070 7,070 0.06 8 0

Sunnyvale 083‐107‐75 Hydrant Flushing 8/3/2010 7 7,070 7,070 0.03 8 0

Sunnyvale 084‐102‐75 Hydrant Flushing 8/3/2010 7 7,070 7,070 0.03 7.7 0

Sunnyvale 085‐101‐74 Hydrant Flushing 8/3/2010 7 7,070 7,070 0 7.7 0

Sunnyvale 085‐102‐74 Hydrant Flushing 8/3/2010 6 7,070 7,070 0 7.7 0

Sunnyvale 083‐108‐75 Hydrant Flushing 8/3/2010 8 8,080 8,080 0.03 7.7 0

Sunnyvale 083‐109‐74 Hydrant Flushing 8/3/2010 8 8,080 8,080 0 7.8 0

Sunnyvale 084‐104‐74 Hydrant Flushing 8/3/2010 8 8,080 8,080 0.02 7.8 0

Sunnyvale 084‐105‐74 Hydrant Flushing 8/3/2010 8 8,080 8,080 0 7.7 0
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Sunnyvale 084‐108‐74 Hydrant Flushing 8/3/2010 8 8,080 8,080 0 7.3 0

Sunnyvale 084‐101‐74 Hydrant Flushing 8/3/2010 9 9,090 9,090 0.03 7.7 0

Sunnyvale 084‐103‐75 Hydrant Flushing 8/3/2010 9 9,090 9,090 0 7.8 0

Sunnyvale 086‐103‐74 Hydrant Flushing 8/4/2010 5 5,050 5,050 0.01 7.2 0

Sunnyvale 085‐106‐74 Hydrant Flushing 8/4/2010 6 6,060 6,060 0 7.6 0

Sunnyvale 085‐107‐74 Hydrant Flushing 8/4/2010 6 6,060 6,060 0 7.6 0

Sunnyvale 085‐104‐74 Hydrant Flushing 8/4/2010 7 7,070 7,070 0 7.6 0

Sunnyvale 085‐109‐74 Hydrant Flushing 8/4/2010 7 7,070 7,070 0.01 7.6 0

Sunnyvale 085‐112‐74 Hydrant Flushing 8/4/2010 8 8,080 8,080 0 7.8 0

Sunnyvale 086‐101‐74 Hydrant Flushing 8/4/2010 8 8,080 8,080 0 7.1 0

Sunnyvale 086‐106‐75 Hydrant Flushing 8/4/2010 8 8,080 8,080 0 7.6 0

Sunnyvale 087‐101‐75 Hydrant Flushing 8/4/2010 8 8,080 8,080 0 7.4 0

Sunnyvale 085‐103‐74 Hydrant Flushing 8/4/2010 9 9,090 9,090 0 7.7 0

Sunnyvale 085‐105‐74 Hydrant Flushing 8/4/2010 9 9,090 9,090 0 7.8 0

Sunnyvale 085‐110‐74 Hydrant Flushing 8/4/2010 9 9,090 9,090 0 7.1 0

Sunnyvale 086‐102‐74 Hydrant Flushing 8/4/2010 9 9,090 9,090 0 7.3 0

Sunnyvale 086‐108‐75 Hydrant Flushing 8/4/2010 9 9,090 9,090 0.01 7.1 0

Sunnyvale 085‐108‐74 Hydrant Flushing 8/4/2010 10 10,100 10,100 0 7.9 0

Sunnyvale 085‐111‐74 Hydrant Flushing 8/4/2010 10 10,100 10,100 0.02 7.6 0

Sunnyvale 087‐102‐75 Hydrant Flushing 8/4/2010 10 10,100 10,100 0 7.6 0

Sunnyvale 086‐107‐75 Hydrant Flushing 8/4/2010 12 12,120 12,120 0 7.8 0

Sunnyvale 077‐103‐74 Hydrant Flushing 8/5/2010 5 5,050 5,050 0 7.6 0

Sunnyvale 077‐106‐74 Hydrant Flushing 8/5/2010 5 5,050 5,050 0 7.6 0

Sunnyvale 077‐107‐74 Hydrant Flushing 8/5/2010 5 5,050 5,050 0 7.6 0

Sunnyvale 077‐108‐74 Hydrant Flushing 8/5/2010 5 5,050 5,050 0 7.4 0

Sunnyvale 087‐103‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0.02 7.6 0

Sunnyvale 087‐104‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0.01 8.1 0

Sunnyvale 087‐105‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0 7.6 0

Sunnyvale 088‐104‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0.01 7.80 0

Sunnyvale 088‐109‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0.02 7.90 0
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Sunnyvale 089‐108‐75 Hydrant Flushing 8/5/2010 6 6,060 6,060 0 7.90 0

Sunnyvale 077‐102‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0.01 7.8 0

Sunnyvale 087‐108‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0 7.3 0

Sunnyvale 088‐101‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0.01 7.5 0

Sunnyvale 088‐105‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0.01 7.80 0

Sunnyvale 088‐106‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0 7.60 0

Sunnyvale 089‐103‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0 8.00 0

Sunnyvale 089‐105‐75 Hydrant Flushing 8/5/2010 7 7,070 7,070 0 8.10 0

Sunnyvale 087‐107‐75 Hydrant Flushing 8/5/2010 8 8,080 8,080 0 7.8 0

Sunnyvale 088‐102‐75 Hydrant Flushing 8/5/2010 8 8,080 8,080 0.01 7.6 0

Sunnyvale 088‐103‐75 Hydrant Flushing 8/5/2010 8 8,080 8,080 0.01 7.6 0

Sunnyvale 089‐106‐75 Hydrant Flushing 8/5/2010 8 8,080 8,080 0 7.90 0

Sunnyvale 088‐107‐75 Hydrant Flushing 8/5/2010 9 9,090 9,090 0 7.90 0

Sunnyvale 087‐106‐75 Hydrant Flushing 8/5/2010 11 11,110 11,110 0 7.8 0

Sunnyvale 089‐107‐75 Hydrant Flushing 8/5/2010 9 11,110 11,110 0.01 7.80 0

Sunnyvale 087‐109‐75 Hydrant Flushing 8/9/2010 6 6,060 6,060 0.01 8.10 0

Sunnyvale 087‐112‐75 Hydrant Flushing 8/9/2010 6 6,060 6,060 0.02 7.80 0

Sunnyvale 087‐113‐75 Hydrant Flushing 8/9/2010 6 6,060 6,060 0 8.00 0

Sunnyvale 090‐105‐75 Hydrant Flushing 8/9/2010 6 6,060 6,060 0.01 8.20 0

Sunnyvale 090‐106‐75 Hydrant Flushing 8/9/2010 8 6,060 6,060 0.01 7.00 0

Sunnyvale 087‐111‐75 Hydrant Flushing 8/9/2010 7 7,070 7,070 0.01 7.80 0

Sunnyvale 089‐101‐75 Hydrant Flushing 8/9/2010 7 7,070 7,070 0.02 7.80 0

Sunnyvale 090‐108‐75 Hydrant Flushing 8/9/2010 7 7,070 7,070 0 7.00 0

Sunnyvale 090‐109‐75 Hydrant Flushing 8/9/2010 7 7,070 7,070 0.01 7.00 0

Sunnyvale 089‐102‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0.01 7.70 0

Sunnyvale 089‐109‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0.01 7.80 0

Sunnyvale 089‐110‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0.01 7.70 0

Sunnyvale 090‐101‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0.01 6.80 0

Sunnyvale 090‐103‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0 8.00 0

Sunnyvale 090‐107‐75 Hydrant Flushing 8/9/2010 8 8,080 8,080 0.01 7.00 0
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Sunnyvale 090‐102‐75 Hydrant Flushing 8/9/2010 9 9,090 9,090 0.01 6.90 0

Sunnyvale 090‐104‐75 Hydrant Flushing 8/9/2010 10 9,090 9,090 0 8.00 0

Sunnyvale 087‐110‐75 Hydrant Flushing 8/9/2010 7 10,100 10,100 0.01 7.80 0

Sunnyvale 091‐101‐74 Hydrant Flushing 8/9/2010 9 11,110 11,110 0 7.60 0

Sunnyvale 091‐102‐74 Hydrant Flushing 8/9/2010 11 11,110 11,110 0 8.00 0

Sunnyvale 075‐106‐75 Hydrant Flushing 8/12/2010 6 6,060 6,060 0.05 7.00 0

Sunnyvale 075‐110‐75 Hydrant Flushing 8/12/2010 7 7,070 7,070 0.03 7.80 0

Sunnyvale 078‐103‐74 Hydrant Flushing 8/12/2010 7 7,070 7,070 0.01 7.50 0

Sunnyvale 091‐103‐74 Hydrant Flushing 8/12/2010 7 7,070 7,070 0 7.60 0

Sunnyvale 075‐104‐75 Hydrant Flushing 8/12/2010 8 8,080 8,080 0.02 7.00 0

Sunnyvale 075‐105‐75 Hydrant Flushing 8/12/2010 8 8,080 8,080 0 7.10 0

Sunnyvale 076‐107‐75 Hydrant Flushing 8/12/2010 8 8,080 8,080 0 7.30 0

Sunnyvale 076‐109‐75 Hydrant Flushing 8/12/2010 8 8,080 8,080 0 7.10 0

Sunnyvale 078‐104‐94 Hydrant Flushing 8/12/2010 8 8,080 8,080 0.01 7.70 0

Sunnyvale 078‐105‐74 Hydrant Flushing 8/12/2010 8 8,080 8,080 0 7.60 0

Sunnyvale 075‐107‐75 Hydrant Flushing 8/12/2010 9 9,090 9,090 0 7.80 0

Sunnyvale 91‐105‐75 Hydrant Flushing 8/17/2010 6 5,640 5,640 0.02 7.30 0

Sunnyvale 351‐102‐75 Hydrant Flushing 8/17/2010 7 6,440 6,440 0.05 7.70 0

Sunnyvale 91‐108‐75 Hydrant Flushing 8/17/2010 7 6,440 6,440 0.01 7.10 0

Sunnyvale 91‐107‐75 Hydrant Flushing 8/17/2010 7 6,580 6,580 0.01 7.30 0

Sunnyvale 91‐108‐75 Hydrant Flushing 8/17/2010 13 11,960 11,960 0.03 7.10 0

Sunnyvale 351‐103‐75 Hydrant Flushing 8/17/2010 24 12,880 12,880 0.05 7.80 0

Sunnyvale 351‐102‐75 Hydrant Flushing 8/17/2010 19 17,480 17,480 0.01 7.00 0

Sunnyvale 351‐101‐76 Hydrant Flushing 8/17/2010 20 18,400 18,400 0.01 7.60 0

Sunnyvale 351‐103‐75 Hydrant Flushing 8/17/2010 20 18,400 18,400 0.03 7.70 0

Sunnyvale 091‐109‐74 Hydrant Flushing 8/18/2010 6 5,700 5,700 0 7.20 0

Sunnyvale 091‐110‐74 Hydrant Flushing 8/18/2010 7 6,650 6,650 0.01 7.20 0

Sunnyvale 091‐111‐75 Hydrant Flushing 8/18/2010 11 7,290 7,290 0.02 7.80 0

Sunnyvale 091‐104‐75 Hydrant Flushing 8/18/2010 9 8,280 8,280 0 7.20 0

Sunnyvale 091‐112‐75 Hydrant Flushing 8/18/2010 9 8,280 8,280 0.01 7.40 0

Page 136 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Sunnyvale 086‐105‐75 Hydrant Flushing 8/18/2010 12 10,080 10,080 0.01 7.20 0

Sunnyvale 086‐104‐75 Hydrant Flushing 8/18/2010 12 11,040 11,040 0.01 7.40 0

Sunnyvale 088‐110‐75 Hydrant Flushing 8/18/2010 13 13,130 13,130 0.02 7.60 0

Sunnyvale 088‐‐108‐75 Hydrant Flushing 8/18/2010 8 18,180 18,180 0 7.80 0

Sunnyvale 092‐105‐75 Hydrant Flushing 8/19/2010 7 6,440 6,440 0.01 7.40 0

Sunnyvale 092‐110‐74 Hydrant Flushing 8/19/2010 7 6,650 6,650 0 7.30 0

Sunnyvale 092‐101‐74 Hydrant Flushing 8/19/2010 8 7,120 7,120 0.08 7.50 0

Sunnyvale 092‐109‐75 Hydrant Flushing 8/19/2010 8 7,360 7,360 0.02 7.50 0

Sunnyvale 092‐107‐74 Hydrant Flushing 8/19/2010 8 7,520 7,520 0.01 7.30 0

Sunnyvale 092‐102‐75 Hydrant Flushing 8/19/2010 9 7,760 7,760 0.02 7.30 0

Sunnyvale 092‐103‐75 Hydrant Flushing 8/19/2010 9 8,280 8,280 0 7.30 0

Sunnyvale 092‐106‐75 Hydrant Flushing 8/19/2010 12 11,040 11,040 0 7.60 0

Sunnyvale 093‐109‐75 Hydrant Flushing 8/25/2010 5 5,050 5,050 0 7.80 0

Sunnyvale 094‐102‐74 Hydrant Flushing 8/25/2010 5 5,305 5,305 0.01 7.60 0

Sunnyvale 093‐101‐75 Hydrant Flushing 8/25/2010 6 6,120 6,120 0 7.60 0

Sunnyvale 093‐107‐75 Hydrant Flushing 8/25/2010 6 6,120 6,120 0 7.70 0

Sunnyvale 093‐104‐74 Hydrant Flushing 8/25/2010 8 6,752 6,752 0 7.70 0

Sunnyvale 094‐106‐75 Hydrant Flushing 8/25/2010 7 7,070 7,070 0 7.60 0

Sunnyvale 093‐103‐74 Hydrant Flushing 8/25/2010 7 7,427 7,427 0.01 7.70 0

Sunnyvale 094‐105‐74 Hydrant Flushing 8/25/2010 7 7,791 7,791 0.01 7.70 0

Sunnyvale 093‐105‐74 Hydrant Flushing 8/25/2010 8 8,080 8,080 0 7.50 0

Sunnyvale 093‐106‐74 Hydrant Flushing 8/25/2010 8 8,080 8,080 0 7.80 0

Sunnyvale 093‐112‐74 Hydrant Flushing 8/25/2010 8 8,080 8,080 0 7.60 0

Sunnyvale 094‐103‐74 Hydrant Flushing 8/25/2010 8 8,080 8,080 0 7.80 0

Sunnyvale 093‐108‐75 Hydrant Flushing 8/25/2010 8 8,160 8,160 0.01 8.00 0

Sunnyvale 093‐110‐74 Hydrant Flushing 8/25/2010 8 8,904 8,904 0.01 7.80 0

Sunnyvale 094‐101‐74 Hydrant Flushing 8/25/2010 8 8,904 8,904 0.01 7.70 0

Sunnyvale 094‐107‐75 Hydrant Flushing 8/25/2010 10 10,100 10,100 0 7.60 0

Sunnyvale 093‐102‐74 Hydrant Flushing 8/25/2010 11 11,110 11,110 0.01 7.70 0

Sunnyvale 093‐111‐74 Hydrant Flushing 8/25/2010 10 11,130 11,130 0.01 7.70 0
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Sunnyvale 094‐104‐75 Hydrant Flushing 8/25/2010 11 11,517 11,517 0.02 7.60 0

Sunnyvale 094‐108‐75 Hydrant Flushing 8/25/2010 11 12,243 12,243 0 7.80 0

Sunnyvale 107‐101‐74 Hydrant Flushing 9/1/2010 5 5,100 5,100 0.01 7.2 0

Sunnyvale 107‐105‐74 Hydrant Flushing 9/1/2010 5 5,305 5,305 0.01 7.7 0

Sunnyvale 95‐103‐74 Hydrant Flushing 9/1/2010 6 6,060 6,060 0 7.8 0

Sunnyvale 107‐102‐74 Hydrant Flushing 9/1/2010 7 7,140 7,140 0.01 7.5 0

Sunnyvale 107‐103‐74 Hydrant Flushing 9/1/2010 7 7,140 7,140 0 7.7 0

Sunnyvale 95‐101‐75 Hydrant Flushing 9/1/2010 7 7,238 7,238 0.01 7.6 0

Sunnyvale 95‐104‐74 Hydrant Flushing 9/1/2010 7 7,238 7,238 0 7.7 0

Sunnyvale 107‐104‐74 Hydrant Flushing 9/1/2010 7 7,427 7,427 0 7.8 0

Sunnyvale 107‐107‐75 Hydrant Flushing 9/1/2010 8 8,080 8,080 0 7.7 0

Sunnyvale 96‐101‐74 Hydrant Flushing 9/1/2010 10 10,340 10,340 0.02 7.8 0

Sunnyvale 107‐106‐75 Hydrant Flushing 9/1/2010 11 11,110 11,110 0 7.9 0

Sunnyvale 95‐102‐75 Hydrant Flushing 9/1/2010 14 14,378 14,378 0.01 7.6 0

Sunnyvale 108‐102‐75 Hydrant Flushing 9/2/2010 5 5,050 5,050 0 7.8 0

Sunnyvale 108‐101‐75 Hydrant Flushing 9/2/2010 6 6,060 6,060 0 7.9 0

Sunnyvale 109‐104‐75 Hydrant Flushing 9/2/2010 6 6,060 6,060 0.01 7.7 0

Sunnyvale 108‐104‐75 Hydrant Flushing 9/2/2010 16 6,366 6,366 0.02 7.6 0

Sunnyvale 109‐110‐75 Hydrant Flushing 9/2/2010 6 6,366 6,366 0.01 7.6 0

Sunnyvale 109‐101‐75 Hydrant Flushing 9/2/2010 7 7,070 7,070 0.01 7.1 0

Sunnyvale 109‐103‐75 Hydrant Flushing 9/2/2010 7 7,070 7,070 0.01 7.2 0

Sunnyvale 108‐106‐75 Hydrant Flushing 9/2/2010 7 7,238 7,238 0 7.8 0

Sunnyvale 109‐108‐75 Hydrant Flushing 9/2/2010 7 7,238 7,238 0.02 7.7 0

Sunnyvale 108‐105‐75 Hydrant Flushing 9/2/2010 7 7,329 7,329 0.01 8.2 0

Sunnyvale 108‐103‐75 Hydrant Flushing 9/2/2010 7 7,427 7,427 0.01 7.6 0

Sunnyvale 109‐109‐75 Hydrant Flushing 9/2/2010 7 7,427 7,427 0.01 7.5 0

Sunnyvale 109‐111‐75 Hydrant Flushing 9/2/2010 8 8,080 8,080 0 7.8 0

Sunnyvale 109‐105‐75 Hydrant Flushing 9/2/2010 11 11,110 11,110 0 7.2 0

Sunnyvale 110‐102‐75 Hydrant Flushing 9/2/2010 11 11,110 11,110 0 7.6 0

Sunnyvale 109‐102‐75 Hydrant Flushing 9/2/2010 12 13,130 13,130 0 7.5 0
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Sunnyvale 110‐101‐75 Hydrant Flushing 9/2/2010 17 17,170 17,170 0.01 7.6 0

Sunnyvale 110‐106‐75 Hydrant Flushing 9/7/2010 12 7,070 7,070 0 6.7 0

Sunnyvale 110‐107‐75 Hydrant Flushing 9/7/2010 8 8,080 8,080 0.01 7.3 0

Sunnyvale 111‐102‐75 Hydrant Flushing 9/7/2010 6 8,112 8,112 0.01 7.4 0

Sunnyvale 110‐110‐75 Hydrant Flushing 9/7/2010 6 8,238 8,238 0 7.2 0

Sunnyvale 110‐105‐75 Hydrant Flushing 9/7/2010 9 9,090 9,090 0 6.8 0

Sunnyvale 110‐103‐75 Hydrant Flushing 9/7/2010 7 9,394 9,394 0 7.1 0

Sunnyvale 110‐104‐75 Hydrant Flushing 9/7/2010 7 9,828 9,828 0 7 0

Sunnyvale 111‐109‐75 Hydrant Flushing 9/7/2010 8 10,560 10,560 0 7.8 0

Sunnyvale 110‐109‐75 Hydrant Flushing 9/7/2010 8 11,152 11,152 0 6.8 0

Sunnyvale 111‐101‐75 Hydrant Flushing 9/7/2010 9 12,078 12,078 0.02 7.1 0

Sunnyvale 110‐108‐75 Hydrant Flushing 9/7/2010 11 12,456 12,456 0 7.2 0

Sunnyvale 111‐106‐75 Hydrant Flushing 9/7/2010 11 13,563 13,563 0.03 7.7 0

Sunnyvale 111‐104‐75 Hydrant Flushing 9/7/2010 11 14,300 14,300 0.1 7.6 0

Sunnyvale 111‐105‐75 Hydrant Flushing 9/7/2010 11 14,410 14,410 0.04 7.3 0

Sunnyvale 111‐103‐75 Hydrant Flushing 9/7/2010 11 14,520 14,520 0.01 7.5 0

Sunnyvale 111‐108‐75 Hydrant Flushing 9/7/2010 13 17,160 17,160 0 7.7 0

Sunnyvale 111‐107‐75 Hydrant Flushing 9/7/2010 21 27,300 27,300 0.13 7.6 0

Sunnyvale 278‐109‐74 Hydrant Flushing 9/7/2010 25 33,300 33,300 0 7 0

Sunnyvale 112‐101‐75 Hydrant Flushing 9/8/2010 8 10,224 10,224 0 7.3 0

Sunnyvale 112‐103‐75 Hydrant Flushing 9/8/2010 8 10,224 10,224 0.02 7.4 0

Sunnyvale 112‐103‐75 Hydrant Flushing 9/8/2010 9 11,502 11,502 0.03 7.4 0

Sunnyvale 112‐105‐75 Hydrant Flushing 9/8/2010 9 11,790 11,790 0.01 7.2 0

Sunnyvale 112‐104‐75 Hydrant Flushing 9/8/2010 10 12,550 12,550 0 7.2 0

Sunnyvale 112‐106‐75 Hydrant Flushing 9/8/2010 10 13,000 13,000 0.01 7.1 0

Sunnyvale 113‐101‐75 Hydrant Flushing 9/8/2010 12 13,178 13,178 0 6.7 0

Sunnyvale 112‐107‐75 Hydrant Flushing 9/8/2010 11 13,431 13,431 0.01 7 0

Sunnyvale 113‐104‐75 Hydrant Flushing 9/9/2010 7 7,966 7,966 0 7.7 0

Sunnyvale 113‐105‐75 Hydrant Flushing 9/9/2010 8 9,200 9,200 0.03 7.6 0

Sunnyvale 116‐106‐75 Hydrant Flushing 9/9/2010 8 10,040 10,040 0.02 7.10 0
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Sunnyvale 113‐108‐75 Hydrant Flushing 9/9/2010 8 10,128 10,128 0.03 7.40 0

Sunnyvale 113‐107‐75 Hydrant Flushing 9/9/2010 9 11,295 11,295 0.02 7.50 0

Sunnyvale 113‐109‐75 Hydrant Flushing 9/9/2010 9 11,502 11,502 0.03 7.10 0

Sunnyvale 113‐103‐75 Hydrant Flushing 9/9/2010 11 12,848 12,848 0.01 8.1 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/9/2010 9 13,500 13,500 0 7.80 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/9/2010 12 18,000 18,000 0.01 7.80 0

Sunnyvale New hydrant on Marion Hydrant Flushing 9/9/2010 13 19,500 19,500 0.08 8.10 0

Sunnyvale 113‐102‐75 Hydrant Flushing 9/9/2010 23 26,726 26,726 0.01 7.4 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/9/2010 60 90,000 90,000 0.08 8.00 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/13/2010 35 7,500 7,500 0.08 7.50 0

Sunnyvale Ortega Flow Flowed Hydrant Flushing 9/13/2010 6 8,640 8,640 0.08 7.70 0

Sunnyvale 114‐104‐75 Hydrant Flushing 9/13/2010 8 9,000 9,000 0.02 7.40 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/13/2010 6 9,000 9,000 0.1 7.50 0

Sunnyvale 114‐105‐75 Hydrant Flushing 9/13/2010 9 10,242 10,242 0 7.40 0

Sunnyvale 114‐108‐75 Hydrant Flushing 9/13/2010 9 10,458 10,458 0.16 7.50 0

Sunnyvale Hydrant ‐ No # Hydrant Flushing 9/13/2010 7 10,500 10,500 0.05 7.50 0

Sunnyvale 389‐101‐75 Hydrant Flushing 9/13/2010 8 10,560 10,560 0.03 7.00 0

Sunnyvale 113‐113‐75 Hydrant Flushing 9/13/2010 11 10,890 10,890 0.03 7.70 0

Sunnyvale 114‐106‐74 Hydrant Flushing 9/13/2010 10 11,130 11,130 0.01 7.30 0

Sunnyvale 114‐102‐75 Hydrant Flushing 9/13/2010 11 12,782 12,782 0.07 7.40 0

Sunnyvale 113‐110‐75 Hydrant Flushing 9/13/2010 11 13,310 13,310 0.02 7.60 0

Sunnyvale 114‐101‐75 Hydrant Flushing 9/13/2010 12 13,944 13,944 0.02 7.40 0

Sunnyvale 113‐111‐75 Hydrant Flushing 9/13/2010 12 14,232 14,232 0.02 7.70 0

Sunnyvale 113‐114‐75 Hydrant Flushing 9/13/2010 12 14,520 14,520 0.05 7.60 0

Sunnyvale 113‐112‐75 Hydrant Flushing 9/13/2010 16 18,976 18,976 0.03 7.70 0

Sunnyvale 114‐111‐75 Hydrant Flushing 9/14/2010 8 9,488 9,488 0.01 7.40 0

Sunnyvale 115‐106‐75 Hydrant Flushing 9/14/2010 9 10,242 10,242 0.02 7.40 0

Sunnyvale 114‐109‐75 Hydrant Flushing 9/14/2010 9 10,458 10,458 0 7.40 0

Sunnyvale 114‐110‐75 Hydrant Flushing 9/14/2010 9 10,458 10,458 0.01 7.40 0

Sunnyvale 114‐112‐75 Hydrant Flushing 9/14/2010 9 10,782 10,782 0.02 7.20 0
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Sunnyvale 114‐107‐75 Hydrant Flushing 9/14/2010 9 10,890 10,890 0.03 7.20 0

Sunnyvale 114‐113‐75 Hydrant Flushing 9/14/2010 10 11,740 11,740 0.05 7.70 0

Sunnyvale 115‐104‐75 Hydrant Flushing 9/14/2010 10 11,740 11,740 0.02 7.20 0

Sunnyvale 115‐102‐74 Hydrant Flushing 9/14/2010 18 11,850 11,850 0.05 7.50 0

Sunnyvale 114‐108‐75 Hydrant Flushing 9/14/2010 10 11,860 11,860 0.02 7.20 0

Sunnyvale 115‐101‐74 Hydrant Flushing 9/14/2010 9 12,168 12,168 0.02 7.40 0

Sunnyvale 115‐109‐76 Hydrant Flushing 9/14/2010 11 12,518 12,518 0.02 7.40 0

Sunnyvale 115‐105‐75 Hydrant Flushing 9/14/2010 12 13,500 13,500 0.03 7.20 0

Sunnyvale 114‐114‐75 Hydrant Flushing 9/14/2010 12 14,376 14,376 0.01 7.50 0

Sunnyvale 116‐104‐74 Hydrant Flushing 9/15/2010 7 8,785 8,785 0.05 7.10 0

Sunnyvale 116‐103‐75 Hydrant Flushing 9/15/2010 8 10,400 10,400 0.02 7.10 0

Sunnyvale 115‐103‐75 Hydrant Flushing 9/15/2010 10 10,870 10,870 0 7.10 0

Sunnyvale 116‐105‐74 Hydrant Flushing 9/15/2010 11 12,375 12,375 0.01 6.90 0

Sunnyvale 115‐108‐75 Hydrant Flushing 9/15/2010 11 12,518 12,518 0 7.10 0

Sunnyvale 116‐107‐74 Hydrant Flushing 9/15/2010 11 14,088 14,088 0.05 7.20 0

Sunnyvale 116‐102‐74 Hydrant Flushing 9/15/2010 11 14,652 14,652 0.04 7.10 0

Sunnyvale 116‐106‐74 Hydrant Flushing 9/15/2010 12 15,600 15,600 0.03 7.20 0

Sunnyvale 116‐101‐74 Hydrant Flushing 9/15/2010 13 17,316 17,316 0 7.00 0

Sunnyvale 115‐107‐75 Hydrant Flushing 9/15/2010 16 18,592 18,592 0.04 7.20 0

Sunnyvale 117‐107‐74 Hydrant Flushing 9/16/2010 7 8,708 8,708 0.03 7.30 0

Sunnyvale 117‐105‐74 Hydrant Flushing 9/16/2010 7 9,170 9,170 0.02 7.50 0

Sunnyvale 118‐103‐75 Hydrant Flushing 9/16/2010 8 10,040 10,040 0.03 7.50 0

Sunnyvale 118‐102‐74 Hydrant Flushing 9/16/2010 8 10,312 10,312 0.02 7.70 0

Sunnyvale 118‐105‐74 Hydrant Flushing 9/16/2010 8 10,312 10,312 0.03 7.40 0

Sunnyvale 117‐109‐74 Hydrant Flushing 9/16/2010 9 10,674 10,674 0.03 7.60 0

Sunnyvale 117‐101‐74 Hydrant Flushing 9/16/2010 9 11,097 11,097 0 7.40 0

Sunnyvale 118‐106‐74 Hydrant Flushing 9/16/2010 9 11,502 11,502 0.01 8.00 0

Sunnyvale 117‐108‐74 Hydrant Flushing 9/16/2010 10 12,780 12,780 0.01 7.30 0

Sunnyvale 117‐102‐74 Hydrant Flushing 9/16/2010 11 13,563 13,563 0.02 7.40 0

Sunnyvale 118‐101‐75 Hydrant Flushing 9/16/2010 11 14,058 14,058 0.03 7.60 0
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Sunnyvale 117‐106‐74 Hydrant Flushing 9/16/2010 11 14,300 14,300 0.03 7.30 0

Sunnyvale 117‐108‐74 Hydrant Flushing 9/16/2010 13 15,574 15,574 0.05 7.40 0

Sunnyvale 117‐104‐74 Hydrant Flushing 9/16/2010 12 15,840 15,840 0.03 7.40 0

Sunnyvale 118‐104‐74 Hydrant Flushing 9/16/2010 16 19,536 19,536 0.01 7.40 0

Sunnyvale 119‐107‐74 Hydrant Flushing 9/20/2010 8 9,680 9,680 0.05 7.40 0

Sunnyvale 119‐106‐74 Hydrant Flushing 9/20/2010 8 9,768 9,768 0.02 7.60 0

Sunnyvale 121‐102‐75 Hydrant Flushing 9/20/2010 8 9,864 9,864 0.01 7.80 0

Sunnyvale 122‐108‐75 Hydrant Flushing 9/20/2010 8 9,952 9,952 0.01 7.70 0

Sunnyvale 120‐103‐74 Hydrant Flushing 9/20/2010 8 10,128 10,128 0.03 7.70 0

Sunnyvale 122‐107‐74 Hydrant Flushing 9/20/2010 9 10,128 10,128 0.03 7.50 0

Sunnyvale 120‐102‐74 Hydrant Flushing 9/20/2010 9 11,196 11,196 0.03 7.50 0

Sunnyvale 119‐104‐74 Hydrant Flushing 9/20/2010 9 11,295 11,295 0.02 7.60 0

Sunnyvale 119‐101‐74 Hydrant Flushing 9/20/2010 9 11,502 11,502 0.01 7.50 0

Sunnyvale 120‐101‐74 Hydrant Flushing 9/20/2010 10 12,330 12,330 0.02 7.40 0

Sunnyvale 119‐103‐74 Hydrant Flushing 9/20/2010 11 13,310 13,310 0.01 7.60 0

Sunnyvale 122‐111‐75 Hydrant Flushing 9/20/2010 11 13,310 13,310 0.02 7.60 0

Sunnyvale 122‐109‐74 Hydrant Flushing 9/20/2010 11 13,926 13,926 0 7.50 0

Sunnyvale 119‐102‐74 Hydrant Flushing 9/20/2010 11 14,058 14,058 0.01 7.70 0

Sunnyvale 120‐104‐75 Hydrant Flushing 9/20/2010 12 14,520 14,520 0.02 7.80 0

Sunnyvale 121‐101‐74 Hydrant Flushing 9/20/2010 12 14,928 14,928 0.03 7.80 0

Sunnyvale 119‐105‐74 Hydrant Flushing 9/20/2010 13 15,060 15,060 0 7.40 0

Sunnyvale 122‐110‐75 Hydrant Flushing 9/20/2010 14 17,892 17,892 0.01 7.60 0

Sunnyvale 122‐105‐74 Hydrant Flushing 9/21/2010 9 9,488 9,488 0.03 7.50 0

Sunnyvale 123‐102‐74 Hydrant Flushing 9/21/2010 8 10,400 10,400 0 7.50 0

Sunnyvale 124‐102‐74 Hydrant Flushing 9/21/2010 8 10,560 10,560 0.03 7.40 0

Sunnyvale 122‐102‐75 Hydrant Flushing 9/21/2010 9 10,674 10,674 0.02 7.40 0

Sunnyvale 122‐104‐74 Hydrant Flushing 9/21/2010 9 11,700 11,700 0.01 7.50 0

Sunnyvale 123‐101‐74 Hydrant Flushing 9/21/2010 9 11,700 11,700 0.03 7.00 0

Sunnyvale 124‐107‐74 Hydrant Flushing 9/21/2010 9 11,880 11,880 0.02 7.40 0

Sunnyvale 122‐106‐75 Hydrant Flushing 9/21/2010 11 12,518 12,518 0.03 7.40 0
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Sunnyvale 124‐104‐74 Hydrant Flushing 9/21/2010 10 13,000 13,000 0.03 7.40 0

Sunnyvale 124‐105‐74 Hydrant Flushing 9/21/2010 10 13,200 13,200 0.03 7.50 0

Sunnyvale 123‐103‐74 Hydrant Flushing 9/21/2010 11 14,300 14,300 0.03 7.50 0

Sunnyvale 123‐104‐74 Hydrant Flushing 9/21/2010 11 14,300 14,300 0.02 7.40 0

Sunnyvale 124‐101‐74 Hydrant Flushing 9/21/2010 11 14,300 14,300 0.02 7.40 0

Sunnyvale 124‐106‐74 Hydrant Flushing 9/21/2010 11 14,300 14,300 0 7.50 0

Sunnyvale 124‐103‐75 Hydrant Flushing 9/21/2010 11 14,410 14,410 0 7.40 0

Sunnyvale 122‐103‐75 Hydrant Flushing 9/21/2010 12 14,652 14,652 0.02 7.40 0

Sunnyvale 123‐105‐74 Hydrant Flushing 9/21/2010 13 17,160 17,160 0 7.40 0

Sunnyvale 122‐101‐74 Hydrant Flushing 9/21/2010 13 17,570 17,570 0.03 7.50 0

Sunnyvale 126‐103‐75 Hydrant Flushing 9/22/2010 7 9,240 9,240 0 7.10 0

Sunnyvale 125‐111‐75 Hydrant Flushing 9/22/2010 8 10,480 10,480 0.03 7.30 0

Sunnyvale 125‐109‐75 Hydrant Flushing 9/22/2010 8 10,560 10,560 0 7.30 0

Sunnyvale 125‐113‐75 Hydrant Flushing 9/22/2010 8 10,816 10,816 0.02 7.30 0

Sunnyvale 125‐105‐74 Hydrant Flushing 9/22/2010 9 11,880 11,880 0 7.40 0

Sunnyvale 126‐101‐75 Hydrant Flushing 9/22/2010 9 11,880 11,880 0.01 7.20 0

Sunnyvale 125‐103‐74 Hydrant Flushing 9/22/2010 9 12,078 12,078 0 7.20 0

Sunnyvale 125‐104‐74 Hydrant Flushing 9/22/2010 9 12,078 12,078 0.04 7.20 0

Sunnyvale 125‐107‐75 Hydrant Flushing 9/22/2010 10 12,890 12,890 0.02 7.40 0

Sunnyvale 125‐102‐74 Hydrant Flushing 9/22/2010 10 13,520 13,520 0.03 7.20 0

Sunnyvale 125‐106‐75 Hydrant Flushing 9/22/2010 12 13,926 13,926 0.01 7.30 0

Sunnyvale 125‐108‐75 Hydrant Flushing 9/22/2010 11 14,762 14,762 0.03 7.20 0

Sunnyvale 125‐101‐74 Hydrant Flushing 9/22/2010 11 14,872 14,872 0.03 7.20 0

Sunnyvale 125‐110‐75 Hydrant Flushing 9/22/2010 12 15,984 15,984 0 7.20 0

Sunnyvale 125‐112‐75 Hydrant Flushing 9/22/2010 13 17,030 17,030 0 7.20 0

Sunnyvale 310‐107‐75 Hydrant Flushing 9/27/2010 16 19,800 19,800 0.04 7.90 0

Sunnyvale 127‐108‐74 Hydrant Flushing 9/28/2010 9 10,890 10,890 0 7.40 0

Sunnyvale 127‐106‐75 Hydrant Flushing 9/28/2010 11 13,046 13,046 0 7.30 0

Sunnyvale 126‐104‐75 Hydrant Flushing 9/28/2010 11 13,178 13,178 0.02 7.40 0

Sunnyvale 127‐104‐74 Hydrant Flushing 9/28/2010 11 13,310 13,310 0.02 7.40 0
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Sunnyvale 126‐107‐75 Hydrant Flushing 9/28/2010 12 14,232 14,232 0.04 7.20 0

Sunnyvale 126‐102‐75 Hydrant Flushing 9/28/2010 11 14,520 14,520 0.04 7.70 0

Sunnyvale 127‐10‐74 Hydrant Flushing 9/28/2010 12 14,520 14,520 0.04 7.30 0

Sunnyvale 126‐105‐75 Hydrant Flushing 9/28/2010 13 15,730 15,730 0.09 7.30 0

Sunnyvale 128‐101‐75 Hydrant Flushing 9/28/2010 12 15,996 15,996 0.07 7.80 0

Sunnyvale 127‐102‐74 Hydrant Flushing 9/28/2010 13 16,029 16,029 0 7.40 0

Sunnyvale 128‐108‐75 Hydrant Flushing 9/28/2010 13 16,172 16,172 0.08 7.80 0

Sunnyvale 127‐105‐75 Hydrant Flushing 9/28/2010 14 16,562 16,562 0.02 7.40 0

Sunnyvale 128‐102‐75 Hydrant Flushing 9/28/2010 15 16,757 16,757 0.08 7.60 0

Sunnyvale 126‐106‐75 Hydrant Flushing 9/28/2010 18 19,566 19,566 0.04 7.20 0

Sunnyvale 129‐105‐74 Hydrant Flushing 9/29/2010 9 10,890 10,890 0.04 7.10 0

Sunnyvale 129‐106‐75 Hydrant Flushing 9/29/2010 9 11,502 11,502 0.03 7.40 0

Sunnyvale 129‐104‐74 Hydrant Flushing 9/29/2010 9 11,700 11,700 0.1 7.20 0

Sunnyvale 129‐110‐75 Hydrant Flushing 9/29/2010 9 11,880 11,880 0.09 7.60 0

Sunnyvale 129‐111‐74 Hydrant Flushing 9/29/2010 9 12,078 12,078 0 7.10 0

Sunnyvale 129‐114‐75 Hydrant Flushing 9/29/2010 19 12,078 12,078 0.09 7.40 0

Sunnyvale 128‐107‐75 Hydrant Flushing 9/29/2010 10 12,100 12,100 0.04 7.70 0

Sunnyvale 129‐112‐75 Hydrant Flushing 9/29/2010 9 12,267 12,267 0.09 7.30 0

Sunnyvale 128‐106‐75 Hydrant Flushing 9/29/2010 11 13,310 13,310 0.03 7.60 0

Sunnyvale 129‐113‐75 Hydrant Flushing 9/29/2010 10 13,420 13,420 0.07 7.20 0

Sunnyvale 129‐107‐75 Hydrant Flushing 9/29/2010 12 15,600 15,600 0.09 7.40 0

Sunnyvale 128‐105‐75 Hydrant Flushing 9/29/2010 13 15,730 15,730 0.09 7.10 0

Sunnyvale 129‐103‐74 Hydrant Flushing 9/29/2010 12 15,840 15,840 0.08 7.30 0

Sunnyvale 129‐104‐74 Hydrant Flushing 9/29/2010 12 15,840 15,840 0.09 7.50 0

Sunnyvale 129‐102‐74 Hydrant Flushing 9/29/2010 13 17,030 17,030 0.08 7.60 0

Sunnyvale 129‐101‐75 Hydrant Flushing 9/29/2010 13 17,160 17,160 0.07 7.40 0

Sunnyvale 130‐101‐75 Hydrant Flushing 9/29/2010 14 19,082 19,082 0.11 7.60 0

Sunnyvale 129‐108‐74 Hydrant Flushing 9/29/2010 16 21,120 21,120 0.08 7.40 0

Sunnyvale 130‐102‐75 Hydrant Flushing 9/30/2010 14 1,328 1,328 0.01 7.20 0

Sunnyvale 92‐109‐75 Hydrant Flushing 9/30/2010 10 11,380 11,380 0.09 7.60 0
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Sunnyvale 109‐106‐75 Hydrant Flushing 9/30/2010 9 12,456 12,456 0.09 7.50 0

Sunnyvale 109‐107‐75 Hydrant Flushing 9/30/2010 6 12,816 12,816 0.04 7.60 0

Sunnyvale 92‐104‐75 Hydrant Flushing 9/30/2010 11 13,310 13,310 0.07 7.40 0

Sunnyvale 130‐103‐75 Hydrant Flushing 9/30/2010 11 16,104 16,104 0 7.40 0

Sunnyvale 130‐105‐75 Hydrant Flushing 10/11/2010 6 6,600 6,600 0.12 7.2 0

Sunnyvale 130‐107‐75 Hydrant Flushing 10/11/2010 19 11,790 11,790 0.05 6.9 0

Sunnyvale 130‐106‐75 Hydrant Flushing 10/11/2010 11 14,300 14,300 0.02 7.4 0

Sunnyvale 130‐108‐75 Hydrant Flushing 10/11/2010 9 14,872 14,872 0.08 7.1 0

Sunnyvale 131‐102‐75 Hydrant Flushing 10/11/2010 13 17,160 17,160 0.01 7.1 0

Sunnyvale 130‐104‐74 Hydrant Flushing 10/11/2010 19 24,890 24,890 0.2 7.3 0

Sunnyvale 131‐106‐75 Hydrant Flushing 10/12/2010 10 13,840 13,840 0.12 7.3 0

Sunnyvale 131‐110‐75 Hydrant Flushing 10/12/2010 11 14,762 14,762 0 7 0

Sunnyvale 131‐104‐75 Hydrant Flushing 10/12/2010 11 14,993 14,993 0.11 7.4 0

Sunnyvale 131‐101‐75 Hydrant Flushing 10/12/2010 11 15,103 15,103 0 7.8 0

Sunnyvale 131‐108‐75 Hydrant Flushing 10/12/2010 11 15,224 15,224 0.02 7.4 0

Sunnyvale 131‐111‐75 Hydrant Flushing 10/12/2010 12 15,336 15,336 0.03 7.4 0

Sunnyvale 131‐105‐75 Hydrant Flushing 10/12/2010 11 15,444 15,444 0.08 7.2 0

Sunnyvale 131‐107‐75 Hydrant Flushing 10/12/2010 11 15,444 15,444 0.04 7.2 0

Sunnyvale 131‐109‐75 Hydrant Flushing 10/12/2010 15 21,360 21,360 0.01 7.4 0

Sunnyvale 132‐103‐75 Hydrant Flushing 10/13/2010 9 12,726 12,726 0.14 7.1 0

Sunnyvale 132‐104‐75 Hydrant Flushing 10/13/2010 9 12,726 12,726 0 7 0

Sunnyvale 135‐102‐75 Hydrant Flushing 10/13/2010 10 15,000 15,000 0.11 7.2 0

Sunnyvale 132‐108‐75 Hydrant Flushing 10/13/2010 11 15,224 15,224 0.12 7 0

Sunnyvale 132‐103‐75 Hydrant Flushing 10/13/2010 11 15,554 15,554 0.08 7.2 0

Sunnyvale 282‐104‐75 Hydrant Flushing 10/13/2010 13 16,172 16,172 0.08 7.4 0

Sunnyvale 146‐104‐75 Hydrant Flushing 10/13/2010 11 16,500 16,500 0 7.6 0

Sunnyvale 146‐105‐75 Hydrant Flushing 10/13/2010 11 16,500 16,500 0.07 7.4 0

Sunnyvale 135‐103‐75 Hydrant Flushing 10/13/2010 12 18,000 18,000 0.18 7.2 0

Sunnyvale 135‐104‐75 Hydrant Flushing 10/13/2010 12 18,000 18,000 0.08 7.4 0

Sunnyvale 132‐101‐75 Hydrant Flushing 10/13/2010 14 19,376 19,376 0.04 7.3 0
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Sunnyvale 135‐101‐75 Hydrant Flushing 10/13/2010 14 21,000 21,000 0.26 7.2 0

Sunnyvale 131‐103‐75 Hydrant Flushing 10/13/2010 22 28,600 28,600 0 6.4 0

Sunnyvale 132‐109‐75 Hydrant Flushing 10/14/2010 7 10,500 10,500 0.08 7.2 0

Sunnyvale 132‐107‐75 Hydrant Flushing 10/14/2010 9 12,456 12,456 0 7.3 0

Sunnyvale 132‐105‐75 Hydrant Flushing 10/14/2010 9 12,816 12,816 0.02 7.4 0

Sunnyvale 128‐109‐75 Hydrant Flushing 10/14/2010 11 13,046 13,046 0.14 7.5 0

Sunnyvale 147‐101‐75 Hydrant Flushing 10/14/2010 9 13,419 13,419 0.08 7.2 0

Sunnyvale 128‐103‐75 Hydrant Flushing 10/14/2010 11 13,431 13,431 0.08 7.5 0

Sunnyvale 128‐104‐75 Hydrant Flushing 10/14/2010 12 14,232 14,232 0.12 7.5 0

Sunnyvale 128‐110‐75 Hydrant Flushing 10/14/2010 12 14,232 14,232 0.07 7.5 0

Sunnyvale 132‐106‐75 Hydrant Flushing 10/14/2010 11 15,103 15,103 0.08 7.3 0

Sunnyvale 146‐101‐75 Hydrant Flushing 10/14/2010 11 16,302 16,302 0.09 7.1 0

Sunnyvale 147‐102‐75 Hydrant Flushing 10/14/2010 11 16,302 16,302 0.05 7.2 0

Sunnyvale 147‐103‐75 Hydrant Flushing 10/14/2010 11 16,401 16,401 0 7.4 0

Sunnyvale 146‐102‐75 Hydrant Flushing 10/14/2010 12 18,000 18,000 0.04 7.6 0

Sunnyvale 146‐108‐75 Hydrant Flushing 10/14/2010 12 18,000 18,000 0.08 7 0

Sunnyvale 146‐106‐75 Hydrant Flushing 10/14/2010 13 19,500 19,500 0.12 7.2 0

Sunnyvale 146‐103‐75 Hydrant Flushing 10/14/2010 21 31,500 31,500 0.01 7 0

Sunnyvale 146‐107‐75 Hydrant Flushing 10/14/2010 13 32,752 32,752 0.05 7.1 0

Sunnyvale 147‐106‐75 Hydrant Flushing 10/21/2010 10 14,630 14,630 0.18 7.5 0

Sunnyvale 147‐112‐75 Hydrant Flushing 10/21/2010 11 15,763 15,763 0.12 7.5 0

Sunnyvale 147‐104‐75 Hydrant Flushing 10/21/2010 11 15,871 15,871 0.1 7.6 0

Sunnyvale 147‐110‐75 Hydrant Flushing 10/21/2010 11 15,873 15,873 0.36 7.2 0

Sunnyvale 147‐105‐75 Hydrant Flushing 10/21/2010 9 16,093 16,093 0.26 7.4 0

Sunnyvale 147‐111‐75 Hydrant Flushing 10/21/2010 13 18,629 18,629 0.42 7.6 0

Sunnyvale 150‐102‐75 Hydrant Flushing 10/26/2010 36 8,718 8,718 0.02 7.10 0

Sunnyvale 150‐104‐75 Hydrant Flushing 10/26/2010 8 10,566 10,566 0.09 7.3 0

Sunnyvale 151‐106‐75 Hydrant Flushing 10/26/2010 8 11,072 11,072 0.09 7.50 0

Sunnyvale 151‐108‐75 Hydrant Flushing 10/26/2010 8 11,072 11,072 0.07 7.40 0

Sunnyvale 150‐105‐75 Hydrant Flushing 10/26/2010 9 11,880 11,880 0.12 7.10 0
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Sunnyvale 151‐110‐75 Hydrant Flushing 10/26/2010 9 12,726 12,726 0.03 7.40 0

Sunnyvale 149‐105‐75 Hydrant Flushing 10/26/2010 10 12,987 12,987 0.12 7.4 0

Sunnyvale 148‐102‐75 Hydrant Flushing 10/26/2010 10 13,200 13,200 0.09 7.2 0

Sunnyvale 150‐103‐75 Hydrant Flushing 10/26/2010 10 13,200 13,200 0.17 7 0

Sunnyvale 150‐107‐75 Hydrant Flushing 10/26/2010 10 13,200 13,200 0.01 7.00 0

Sunnyvale 151‐107‐75 Hydrant Flushing 10/26/2010 10 14,040 14,040 0.01 7.20 0

Sunnyvale 147‐109‐75 Hydrant Flushing 10/26/2010 10 14,140 14,140 0.01 7.4 0

Sunnyvale 147‐108‐75 Hydrant Flushing 10/26/2010 10 14,270 14,270 0.04 7.3 0

Sunnyvale 147‐107‐75 Hydrant Flushing 10/26/2010 11 16,500 16,500 0.1 7.4 0

Sunnyvale 151‐108‐75 Hydrant Flushing 10/26/2010 12 16,968 16,968 0.02 7.30 0

Sunnyvale 150‐106‐75 Hydrant Flushing 10/26/2010 14 18,480 18,480 0.04 7.30 0

Sunnyvale 150‐101‐75 Hydrant Flushing 10/26/2010 13 20,342 20,342 0.04 7.20 0

Sunnyvale 148‐101‐75 Hydrant Flushing 10/26/2010 15 21,210 21,210 0.06 7 0

Sunnyvale 151‐104‐75 Hydrant Flushing 10/27/2010 8 10,480 10,480 0.03 7.10 0

Sunnyvale 151‐103‐75 Hydrant Flushing 10/27/2010 11 15,017 15,017 0.01 7.10 0

Sunnyvale 151‐105‐75 Hydrant Flushing 10/27/2010 11 15,444 15,444 0.1 7.00 0

Sunnyvale 151‐101‐75 Hydrant Flushing 10/27/2010 12 17,124 17,124 0.08 7.30 0

Sunnyvale 151‐112‐75 Hydrant Flushing 10/27/2010 12 17,364 17,364 0.15 7.20 0

Sunnyvale 151‐111‐75 Hydrant Flushing 10/27/2010 13 19,695 19,695 0.07 7.00 0

Sunnyvale 151‐102‐75 Hydrant Flushing 10/27/2010 17 23,868 23,868 0.07 7.00 0

Sunnyvale
Hydrant ‐ No #; off transmission main ‐
Raynor well

Hydrant Flushing 11/1/2010 12 3,000 3,000 0.05 7.8 0

Sunnyvale 152‐108‐74 Hydrant Flushing 11/1/2010 11 11,475 11,475 0.01 7.6 0

Sunnyvale 152‐110‐74 Hydrant Flushing 11/1/2010 9 12,267 12,267 0.01 7 0

Sunnyvale 152‐109‐74 Hydrant Flushing 11/1/2010 10 13,320 13,320 0.01 7.1 0

Sunnyvale
Hydrant ‐ No #; off transmission main ‐
Raynor well

Hydrant Flushing 11/1/2010 11 13,500 13,500 0.09 7.7 0

Sunnyvale
Hydrant ‐ No #; off transmission main ‐
Raynor well

Hydrant Flushing 11/1/2010 10 15,000 15,000 0.08 7.6 0
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(minutes)
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Sunnyvale 152‐111‐75 Hydrant Flushing 11/1/2010 12 16,256 16,256 0.12 7.3 0

Sunnyvale 152‐107‐74 Hydrant Flushing 11/1/2010 12 16,356 16,356 0.03 7.2 0

Sunnyvale
Hydrant ‐ No #; off transmission main ‐
Raynor well

Hydrant Flushing 11/1/2010 15 22,500 22,500 0.1 7.8 0

Sunnyvale 152‐105‐74 Hydrant Flushing 11/4/2010 8 10,224 10,224 0.01 7.1 0

Sunnyvale 152‐106‐75 Hydrant Flushing 11/4/2010 11 11,502 11,502 0.02 7.5 0

Sunnyvale 152‐101‐74 Hydrant Flushing 11/4/2010 11 14,762 14,762 0.01 7.5 0

Sunnyvale 152‐102‐74 Hydrant Flushing 11/4/2010 11 14,762 14,762 0.04 7.4 0

Sunnyvale 152‐103‐74 Hydrant Flushing 11/4/2010 11 14,762 14,762 0.08 7.4 0

Sunnyvale 152‐104‐75 Hydrant Flushing 11/4/2010 12 15,840 15,840 0 7 0

Sunnyvale 153‐109‐75 Hydrant Flushing 11/9/2010 4 5,112 5,112 0.07 7.4 0

Sunnyvale 153‐112‐75 Hydrant Flushing 11/9/2010 10 13,200 13,200 0 7.3 0

Sunnyvale 153‐119‐75 Hydrant Flushing 11/9/2010 10 13,420 13,420 0.01 7.4 0

Sunnyvale 153‐107‐75 Hydrant Flushing 11/9/2010 12 14,520 14,520 0.04 7.6 0

Sunnyvale 153‐120‐75 Hydrant Flushing 11/9/2010 11 14,520 14,520 0.08 7.6 0

Sunnyvale 153‐110‐75 Hydrant Flushing 11/9/2010 12 15,336 15,336 0.03 7.6 0

Sunnyvale 153‐101‐75 Hydrant Flushing 11/9/2010 12 15,600 15,600 0.05 7.6 0

Sunnyvale 153‐102‐75 Hydrant Flushing 11/9/2010 12 15,840 15,840 0.02 7.6 0

Sunnyvale 153‐105‐75 Hydrant Flushing 11/9/2010 12 15,840 15,840 0.04 7.4 0

Sunnyvale 153‐113‐75 Hydrant Flushing 11/9/2010 15 15,840 15,840 0.01 7.4 0

Sunnyvale 153‐108‐75 Hydrant Flushing 11/9/2010 13 16,614 16,614 0.12 7.3 0

Sunnyvale 153‐118‐75 Hydrant Flushing 11/9/2010 13 17,160 17,160 0.03 7.6 0

Sunnyvale 153‐104‐75 Hydrant Flushing 11/9/2010 14 18,480 18,480 0.12 7.6 0

Sunnyvale 153‐106‐75 Hydrant Flushing 11/9/2010 14 18,480 18,480 0.01 7.4 0

Sunnyvale 153‐117‐75 Hydrant Flushing 11/9/2010 14 18,480 18,480 0.08 7.4 0

Sunnyvale 156‐105‐74 Hydrant Flushing 11/11/2010 8 10,224 10,224 0.12 7.4 0

Sunnyvale 156‐102‐75 Hydrant Flushing 11/11/2010 9 10,674 10,674 0.01 7.3 0

Sunnyvale 154‐101‐74 Hydrant Flushing 11/11/2010 9 11,295 11,295 0 7.5 0

Sunnyvale 156‐103‐74 Hydrant Flushing 11/11/2010 9 11,502 11,502 0.07 7.5 0

Sunnyvale 154‐103‐75 Hydrant Flushing 11/11/2010 10 12,550 12,550 0.06 7.5 0
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
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(gallons)
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Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
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units)

Discharge 
Turbidity (NTU)

Sunnyvale 156‐101‐75 Hydrant Flushing 11/11/2010 11 13,046 13,046 0.03 7 0

Sunnyvale 154‐102‐75 Hydrant Flushing 11/11/2010 11 13,805 13,805 0.03 7.4 0

Sunnyvale 154‐104‐75 Hydrant Flushing 11/11/2010 9 13,805 13,805 0.03 7.5 0

Sunnyvale 157‐102‐75 Hydrant Flushing 11/11/2010 11 14,058 14,058 0.01 7.8 0

Sunnyvale 157‐108‐74 Hydrant Flushing 11/11/2010 11 14,058 14,058 0 7.1 0

Sunnyvale 157‐109‐74 Hydrant Flushing 11/11/2010 11 14,058 14,058 0.03 7.2 0

Sunnyvale 157‐101‐74 Hydrant Flushing 11/11/2010 11 14,088 14,088 0.04 7.4 0

Sunnyvale 157‐111‐74 Hydrant Flushing 11/11/2010 12 15,336 15,336 0 7.4 0

Sunnyvale 157‐111‐74 Hydrant Flushing 11/11/2010 12 15,336 15,336 0.01 7.3 0

Sunnyvale 156‐104‐74 Hydrant Flushing 11/11/2010 13 16,315 16,315 0.03 7.5 0

Sunnyvale 157‐103‐75 Hydrant Flushing 11/11/2010 13 16,614 16,614 0 7.5 0

Sunnyvale 153‐111‐75 Hydrant Flushing 11/15/2010 8 9,952 9,952 0 7.3 0

Sunnyvale 155‐101‐75 Hydrant Flushing 11/15/2010 10 12,100 12,100 0 7.4 0

Sunnyvale 155‐102‐75 Hydrant Flushing 11/15/2010 11 13,178 13,178 0.03 7.3 0

Sunnyvale 155‐103‐75 Hydrant Flushing 11/15/2010 12 15,066 15,066 0.11 7.2 0

Sunnyvale 155‐107‐75 Hydrant Flushing 11/16/2010 6 7,800 7,800 0.08 7.2 0

Sunnyvale 155‐104‐75 Hydrant Flushing 11/16/2010 11 13,431 13,431 0.03 7.3 0

Sunnyvale 155‐105‐74 Hydrant Flushing 11/16/2010 11 13,805 13,805 0 7.2 0

Sunnyvale 155‐106‐75 Hydrant Flushing 11/16/2010 11 14,058 14,058 0 7.1 0

Sunnyvale 158‐101‐74 Hydrant Flushing 11/16/2010 11 14,993 14,993 0 7.5 0

Sunnyvale 155‐108‐75 Hydrant Flushing 11/16/2010 13 16,315 16,315 0 7.1 0

Sunnyvale 158‐102‐74 Hydrant Flushing 11/16/2010 12 16,608 16,608 0 7.3 0

Sunnyvale 158‐108‐74 Hydrant Flushing 11/17/2010 11 12,456 12,456 0.07 7.60 0

Sunnyvale 159‐104‐75 Hydrant Flushing 11/17/2010 10 12,780 12,780 0 7.40 0

Sunnyvale 159‐106‐75 Hydrant Flushing 11/17/2010 11 14,058 14,058 0.07 7.60 0

Sunnyvale 158‐104‐74 Hydrant Flushing 11/17/2010 12 15,060 15,060 0.06 7.50 0

Sunnyvale 158‐105‐74 Hydrant Flushing 11/17/2010 12 15,060 15,060 0.01 7.40 0

Sunnyvale 159‐107‐75 Hydrant Flushing 11/17/2010 12 15,600 15,600 0.09 7.60 0

Sunnyvale 158‐109‐76 Hydrant Flushing 11/17/2010 12 15,984 15,984 0.12 7.50 0

Sunnyvale 159‐102‐74 Hydrant Flushing 11/17/2010 12 16,356 16,356 0.02 7.30 0
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Discharge

Duration of 
Discharge 
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Volume 
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Flow Rate 
(gallons/ 
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Sunnyvale 158‐107‐74 Hydrant Flushing 11/17/2010 12 16,608 16,608 0.02 7.70 0

Sunnyvale 159‐105‐75 Hydrant Flushing 11/17/2010 13 16,614 16,614 0.03 7.70 0

Sunnyvale 158‐106‐74 Hydrant Flushing 11/17/2010 15 17,790 17,790 0.09 7.5 0

Sunnyvale 159‐103‐74 Hydrant Flushing 11/17/2010 14 18,480 18,480 0.01 7.40 0

Sunnyvale 159‐101‐75 Hydrant Flushing 11/17/2010 15 19,980 19,980 0.04 7.10 0

Sunnyvale 162‐101‐74 Hydrant Flushing 11/18/2010 13 1,651 1,651 0.14 7.40 0

Sunnyvale 162‐104‐75 Hydrant Flushing 11/18/2010 12 8,946 8,946 0.06 7.40 0

Sunnyvale 160‐102‐75 Hydrant Flushing 11/18/2010 8 10,224 10,224 0 7.40 0

Sunnyvale 163‐109‐75 Hydrant Flushing 11/18/2010 8 10,224 10,224 0.02 7.10 0

Sunnyvale 160‐101‐75 Hydrant Flushing 11/18/2010 11 10,890 10,890 0.03 7.30 0

Sunnyvale 160‐103‐75 Hydrant Flushing 11/18/2010 5 10,890 10,890 0.12 7.50 0

Sunnyvale 163‐104‐75 Hydrant Flushing 11/18/2010 9 11,475 11,475 0.01 7.20 0

Sunnyvale 163‐101‐74 Hydrant Flushing 11/18/2010 11 11,502 11,502 0 7.30 0

Sunnyvale 163‐102‐74 Hydrant Flushing 11/18/2010 9 11,502 11,502 0 7.40 0

Sunnyvale 160‐104‐75 Hydrant Flushing 11/18/2010 11 14,058 14,058 0 7.00 0

Sunnyvale 164‐109‐74 Hydrant Flushing 11/18/2010 11 14,058 14,058 0.01 7.20 0

Sunnyvale 162‐106‐75 Hydrant Flushing 11/18/2010 11 14,300 14,300 0.01 7.20 0

Sunnyvale 162‐107‐75 Hydrant Flushing 11/18/2010 11 14,762 14,762 0.06 7.20 0

Sunnyvale 163‐103‐74 Hydrant Flushing 11/18/2010 12 15,336 15,336 0.07 7.20 0

Sunnyvale 163‐109‐74 Hydrant Flushing 11/18/2010 12 15,336 15,336 0.02 7.30 0

Sunnyvale 162‐105‐75 Hydrant Flushing 11/18/2010 16 20,448 20,448 0 7.20 0

Sunnyvale 161‐110‐75 Hydrant Flushing 11/22/2010 8 10,224 10,224 0.01 7.40 0

Sunnyvale 164‐108‐74 Hydrant Flushing 11/22/2010 8 10,224 10,224 0 7.50 0

Sunnyvale 165‐106‐75 Hydrant Flushing 11/22/2010 8 10,480 10,480 0.05 7.30 0

Sunnyvale 165‐103‐74 Hydrant Flushing 11/22/2010 9 11,502 11,502 0 7.20 0

Sunnyvale 165‐107‐75 Hydrant Flushing 11/22/2010 11 11,502 11,502 0.03 7.50 0

Sunnyvale 164‐103‐75 Hydrant Flushing 11/22/2010 11 14,058 14,058 0 7.30 0

Sunnyvale 165‐103‐75 Hydrant Flushing 11/22/2010 11 14,058 14,058 0.03 7.40 0

Sunnyvale 165‐109‐75 Hydrant Flushing 11/22/2010 11 14,058 14,058 0 7.40 0

Sunnyvale 165‐113‐75 Hydrant Flushing 11/22/2010 11 14,058 14,058 0 7.20 0
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Date of 

Discharge

Duration of 
Discharge 
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Flow Rate 
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day)

Chlorine 
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pH 
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units)

Discharge 
Turbidity (NTU)

Sunnyvale 165‐101‐75 Hydrant Flushing 11/22/2010 11 14,088 14,088 0.12 7.20 0

Sunnyvale 165‐112‐75 Hydrant Flushing 11/22/2010 9 14,088 14,088 0.03 7.30 0

Sunnyvale 165‐108‐75 Hydrant Flushing 11/22/2010 11 14,300 14,300 0.07 7.40 0

Sunnyvale 165‐104‐74 Hydrant Flushing 11/22/2010 12 15,336 15,336 0 7.50 0

Sunnyvale 165‐105‐75 Hydrant Flushing 11/22/2010 12 15,336 15,336 0 7.40 0

Sunnyvale 165‐111‐75 Hydrant Flushing 11/22/2010 13 16,614 16,614 0.09 7.20 0

Sunnyvale 166‐111‐75 Hydrant Flushing 11/23/2010 9 11,601 11,601 0.03 7.00 0

Sunnyvale 166‐105‐75 Hydrant Flushing 11/23/2010 9 11,700 11,700 0 7.10 0

Sunnyvale 166‐102‐75 Hydrant Flushing 11/23/2010 9 11,790 11,790 0.05 7.10 0

Sunnyvale 167‐112‐75 Hydrant Flushing 11/23/2010 10 12,780 12,780 0 7.70 0

Sunnyvale 167‐114‐75 Hydrant Flushing 11/23/2010 10 13,000 13,000 0 7.00 0

Sunnyvale 156‐106‐75 Hydrant Flushing 11/23/2010 11 13,310 13,310 0 7.20 0

Sunnyvale 156‐107‐75 Hydrant Flushing 11/23/2010 9 13,310 13,310 0.03 7.30 0

Sunnyvale 167‐101‐74 Hydrant Flushing 11/23/2010 11 13,431 13,431 0 7.60 0

Sunnyvale 166‐107‐74 Hydrant Flushing 11/23/2010 11 13,563 13,563 0.08 7.20 0

Sunnyvale 166‐110‐75 Hydrant Flushing 11/23/2010 11 13,805 13,805 0 7.10 0

Sunnyvale 167‐113‐75 Hydrant Flushing 11/23/2010 11 14,058 14,058 0 7.80 0

Sunnyvale 166‐108‐75 Hydrant Flushing 11/23/2010 11 14,300 14,300 0.03 7.30 0

Sunnyvale 166‐109‐75 Hydrant Flushing 11/23/2010 11 14,300 14,300 0 7.30 0

Sunnyvale 167‐109‐75 Hydrant Flushing 11/23/2010 11 14,520 14,520 0 7.20 0

Sunnyvale 167‐110‐75 Hydrant Flushing 11/23/2010 12 15,336 15,336 0.12 7.50 0

Sunnyvale 166‐106‐75 Hydrant Flushing 11/23/2010 12 15,600 15,600 0.09 7.40 0

Sunnyvale 167‐111‐75 Hydrant Flushing 11/23/2010 12 16,614 16,614 0 7.40 0

Sunnyvale 166‐101‐75 Hydrant Flushing 11/23/2010 13 17,030 17,030 0.07 7.30 0

Sunnyvale 162‐108‐75 Hydrant Flushing 11/30/2010 7 9,100 9,100 0.03 7.60 0

Sunnyvale 158‐103‐74 Hydrant Flushing 11/30/2010 7 9,240 9,240 0 7.00 0

Sunnyvale 162‐103‐75 Hydrant Flushing 11/30/2010 8 10,400 10,400 0.07 7.40 0

Sunnyvale 157‐105‐75 Hydrant Flushing 11/30/2010 11 10,890 10,890 0.18 7.00 0

Sunnyvale 153‐116‐75 Hydrant Flushing 11/30/2010 8 11,072 11,072 0.01 7.50 0

Sunnyvale 168‐111‐75 Hydrant Flushing 11/30/2010 8 11,072 11,072 0 7.30 0
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Chlorine 
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pH 
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Discharge 
Turbidity (NTU)

Sunnyvale 163‐105‐75 Hydrant Flushing 11/30/2010 11 11,700 11,700 0 7.40 0

Sunnyvale 149‐108‐75 Hydrant Flushing 11/30/2010 9 12,456 12,456 0 7.80 0

Sunnyvale 153‐108‐75 Hydrant Flushing 11/30/2010 11 12,456 12,456 0 7.60 0

Sunnyvale 153‐115‐75 Hydrant Flushing 11/30/2010 9 12,456 12,456 0.18 7.50 0

Sunnyvale 155‐109‐75 Hydrant Flushing 11/30/2010 11 12,456 12,456 0.03 7.60 0

Sunnyvale 149‐101‐75 Hydrant Flushing 11/30/2010 9 12,486 12,486 0.03 7.30 0

Sunnyvale 157‐107‐74 Hydrant Flushing 11/30/2010 9 12,726 12,726 0 7.40 0

Sunnyvale 163‐107‐74 Hydrant Flushing 11/30/2010 10 13,000 13,000 0 7.10 0

Sunnyvale 161‐101‐75 Hydrant Flushing 11/30/2010 10 13,200 13,200 0 7.00 0

Sunnyvale 162‐102‐74 Hydrant Flushing 11/30/2010 10 13,200 13,200 0.03 7.10 0

Sunnyvale 149‐102‐75 Hydrant Flushing 11/30/2010 10 13,840 13,840 0.08 7.60 0

Sunnyvale 153‐114‐75 Hydrant Flushing 11/30/2010 10 13,840 13,840 0.27 7.40 0

Sunnyvale 155‐110‐75 Hydrant Flushing 11/30/2010 10 14,140 14,140 0.06 7.80 0

Sunnyvale 157‐106‐75 Hydrant Flushing 11/30/2010 10 14,140 14,140 0 7.60 0

Sunnyvale 157‐104‐75 Hydrant Flushing 11/30/2010 11 14,520 14,520 0.26 7.00 0

Sunnyvale 163‐106‐75 Hydrant Flushing 11/30/2010 5 15,600 15,600 0.11 7.30 0

Sunnyvale 161‐102‐74 Hydrant Flushing 11/30/2010 12 15,840 15,840 0.01 7.00 0

Sunnyvale 168‐105‐75 Hydrant Flushing 11/30/2010 12 16,608 16,608 0 7.80 0

Sunnyvale 149‐104‐75 Hydrant Flushing 11/30/2010 10 17,840 17,840 0 7.40 0

Sunnyvale 169‐108‐75 Hydrant Flushing 12/1/2010 9 8,484 8,484 0 7.1 0

Sunnyvale 169‐110‐75 Hydrant Flushing 12/1/2010 10 8,484 8,484 0 7 0

Sunnyvale 169‐109‐75 Hydrant Flushing 12/1/2010 8 11,312 11,312 0.24 7.2 0

Sunnyvale 169‐111‐75 Hydrant Flushing 12/1/2010 8 11,312 11,312 0 7.1 0

Sunnyvale 163‐105‐75 Hydrant Flushing 12/1/2010 9 12,726 12,726 0.01 7.4 0

Sunnyvale 169‐103‐75 Hydrant Flushing 12/1/2010 9 12,726 12,726 0.12 7.5 0

Sunnyvale 169‐104‐74 Hydrant Flushing 12/1/2010 9 12,726 12,726 0.26 7 0

Sunnyvale 169‐106‐74 Hydrant Flushing 12/1/2010 11 12,726 12,726 0.03 7.1 0

Sunnyvale 169‐105‐75 Hydrant Flushing 12/1/2010 10 14,140 14,140 0.11 7.2 0

Sunnyvale 169‐101‐75 Hydrant Flushing 12/1/2010 12 15,554 15,554 0.07 7 0

Sunnyvale 169‐102‐75 Hydrant Flushing 12/1/2010 11 15,554 15,554 0 7.5 0
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Sunnyvale 170‐101‐75 Hydrant Flushing 12/1/2010 11 15,554 15,554 0.08 7.1 0

Sunnyvale 170‐102‐75 Hydrant Flushing 12/1/2010 12 16,968 16,968 0.03 7 0

Sunnyvale 169‐107‐74 Hydrant Flushing 12/1/2010 13 19,796 19,796 0.07 7.3 0

Sunnyvale 170‐103‐75 Hydrant Flushing 12/2/2010 8 11,232 11,232 0.01 7 0

Sunnyvale 170‐104‐75 Hydrant Flushing 12/2/2010 8 11,232 11,232 0.07 7.4 0

Sunnyvale 337‐102‐75 Hydrant Flushing 12/2/2010 19 11,502 11,502 0.04 7.9 0

Sunnyvale 170‐105‐75 Hydrant Flushing 12/2/2010 6 12,636 12,636 0.03 7.9 0

Sunnyvale 170‐109‐75 Hydrant Flushing 12/2/2010 9 12,636 12,636 0.07 7.4 0

Sunnyvale 170‐112‐75 Hydrant Flushing 12/2/2010 10 14,040 14,040 0.08 7.4 0

Sunnyvale 170‐108‐75 Hydrant Flushing 12/2/2010 11 15,444 15,444 0.03 7.4 0

Sunnyvale 170‐111‐75 Hydrant Flushing 12/2/2010 9 15,444 15,444 0.06 7.3 0

Sunnyvale 170‐113‐75 Hydrant Flushing 12/2/2010 14 15,873 15,873 0.07 7.9 0

Sunnyvale 170‐115‐75 Hydrant Flushing 12/2/2010 11 15,873 15,873 0.03 7.9 0

Sunnyvale 170‐114‐75 Hydrant Flushing 12/2/2010 12 17,316 17,316 0.05 7.8 0

Sunnyvale 170‐110‐75 Hydrant Flushing 12/2/2010 13 18,252 18,252 0.01 7.3 0

Sunnyvale 171‐104‐75 Hydrant Flushing 12/6/2010 7 9,968 9,968 0.15 7.1 0

Sunnyvale 171‐109‐75 Hydrant Flushing 12/6/2010 8 11,392 11,392 0 7.8 0

Sunnyvale 171‐110‐75 Hydrant Flushing 12/6/2010 6 11,392 11,392 0 7.1 0

Sunnyvale 172‐109‐75 Hydrant Flushing 12/6/2010 8 11,704 11,704 0.05 7.1 0

Sunnyvale 171‐101‐75 Hydrant Flushing 12/6/2010 9 13,167 13,167 0.03 7.1 0

Sunnyvale 171‐108‐74 Hydrant Flushing 12/6/2010 10 14,240 14,240 0.05 7.2 0

Sunnyvale 171‐105‐75 Hydrant Flushing 12/6/2010 10 14,820 14,820 0.24 7.2 0

Sunnyvale 171‐102‐75 Hydrant Flushing 12/6/2010 11 15,664 15,664 0.07 7.2 0

Sunnyvale 171‐106‐75 Hydrant Flushing 12/6/2010 11 15,664 15,664 0.12 7.1 0

Sunnyvale 171‐111‐75 Hydrant Flushing 12/6/2010 11 15,664 15,664 0.09 7.2 0

Sunnyvale 172‐113‐75 Hydrant Flushing 12/6/2010 11 16,093 16,093 0.01 7.1 0

Sunnyvale Hydrant Flushing 12/6/2010 11 16,302 16,302 0.03 7.9 0

Sunnyvale 171‐103‐75 Hydrant Flushing 12/6/2010 12 17,088 17,088 0.24 7.1 0

Sunnyvale 171‐107‐75 Hydrant Flushing 12/6/2010 14 19,936 19,936 0.08 7 0

Sunnyvale 172‐105‐75 Hydrant Flushing 12/6/2010 14 20,482 20,482 0.06 7.1 0
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Sunnyvale 174‐105‐75 Hydrant Flushing 12/7/2010 10 1,860 1,860 0.05 7 0

Sunnyvale 173‐103‐75 Hydrant Flushing 12/7/2010 9 10,674 10,674 0.03 7.2 0

Sunnyvale 173‐113‐75 Hydrant Flushing 12/7/2010 9 10,989 10,989 0.04 7.4 0

Sunnyvale 170‐107‐75 Hydrant Flushing 12/7/2010 9 12,726 12,726 0.03 7 0

Sunnyvale 173‐101‐75 Hydrant Flushing 12/7/2010 11 13,046 13,046 0.02 7.2 0

Sunnyvale 173‐115‐75 Hydrant Flushing 12/7/2010 11 13,046 13,046 0.01 7.9 0

Sunnyvale 173‐102‐75 Hydrant Flushing 12/7/2010 11 13,431 13,431 0 7.2 0

Sunnyvale 174‐101‐75 Hydrant Flushing 12/7/2010 9 13,563 13,563 0.08 7.9 0

Sunnyvale 174‐111‐75 Hydrant Flushing 12/7/2010 12 14,520 14,520 0.09 7.9 0

Sunnyvale 174‐112‐75 Hydrant Flushing 12/7/2010 12 14,520 14,520 0 7.9 0

Sunnyvale 173‐114‐75 Hydrant Flushing 12/7/2010 13 15,418 15,418 0.02 7.9 0

Sunnyvale 170‐106‐75 Hydrant Flushing 12/7/2010 11 15,554 15,554 0.1 7 0

Sunnyvale 173‐108‐75 Hydrant Flushing 12/7/2010 11 15,554 15,554 0.05 7 0

Sunnyvale 173‐112‐75 Hydrant Flushing 12/7/2010 11 16,500 16,500 0.1 7.8 0

Sunnyvale 173‐104‐75 Hydrant Flushing 12/7/2010 12 18,000 18,000 0.07 7 0

Sunnyvale 164‐101‐75 Hydrant Flushing 12/9/2010 8 10,400 10,400 0 7.30 0

Sunnyvale 164‐110‐75 Hydrant Flushing 12/9/2010 9 10,674 10,674 0.04 7.10 0

Sunnyvale 164‐105‐75 Hydrant Flushing 12/9/2010 11 13,310 13,310 0 7.40 0

Sunnyvale 164‐104‐75 Hydrant Flushing 12/9/2010 11 13,431 13,431 0.01 7.20 0

Sunnyvale 164‐106‐75 Hydrant Flushing 12/9/2010 11 13,926 13,926 0 7.40 0

Sunnyvale 164‐101‐75 Hydrant Flushing 12/9/2010 12 14,232 14,232 0.08 7.10 0

Sunnyvale 164‐102‐75 Hydrant Flushing 12/9/2010 11 14,300 14,300 0 7.20 0

Sunnyvale 168‐113‐75 Hydrant Flushing 12/9/2010 11 14,520 14,520 0.16 7.1 0

Sunnyvale 168‐108‐75 Hydrant Flushing 12/9/2010 12 15,600 15,600 0.25 7.1 0

Sunnyvale 166‐104‐75 Hydrant Flushing 12/9/2010 14 16,604 16,604 0.21 7.00 0

Sunnyvale 164‐107‐74 Hydrant Flushing 12/9/2010 13 16,900 16,900 0 7.20 0

Sunnyvale 168‐107‐75 Hydrant Flushing 12/9/2010 14 18,200 18,200 0.26 7.20 0

Sunnyvale 166‐101‐75 Hydrant Flushing 12/9/2010 36 51,208 51,208 0.67 7.90 0

Sunnyvale 168‐109‐75 Hydrant Flushing 12/9/2010 0.31 7.1 0

Sunnyvale 186‐101‐75 Hydrant Flushing 12/14/2010 8 9,680 9,680 0.06 7.90 0
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Sunnyvale 186‐102‐75 Hydrant Flushing 12/14/2010 8 9,680 9,680 0.17 7.90 0

Sunnyvale 187‐106‐75 Hydrant Flushing 12/14/2010 9 10,890 10,890 0.03 7.70 0

Sunnyvale 187‐108‐75 Hydrant Flushing 12/14/2010 9 11,502 11,502 0.07 8.00 0

Sunnyvale 187‐109‐75 Hydrant Flushing 12/14/2010 10 12,440 12,440 0.01 7.90 0

Sunnyvale 187‐110‐75 Hydrant Flushing 12/14/2010 10 12,550 12,550 0.04 7.70 0

Sunnyvale 186‐103‐75 Hydrant Flushing 12/14/2010 11 13,310 13,310 0.48 7.80 0

Sunnyvale 187‐104‐75 Hydrant Flushing 12/14/2010 11 13,310 13,310 0.05 7.20 0

Sunnyvale 187‐101‐75 Hydrant Flushing 12/14/2010 11 13,563 13,563 0.09 7.90 0

Sunnyvale 187‐107‐75 Hydrant Flushing 12/14/2010 11 13,926 13,926 0.04 7.80 0

Sunnyvale 187‐103‐75 Hydrant Flushing 12/14/2010 12 14,520 14,520 0.03 7.00 0

Sunnyvale 187‐105‐75 Hydrant Flushing 12/14/2010 13 15,730 15,730 0.09 7.00 0

Sunnyvale 172‐106‐75 Hydrant Flushing 12/16/2010 9 13,176 13,176 0.16 7.30 0

Sunnyvale 172‐104‐75 Hydrant Flushing 12/16/2010 10 14,430 14,430 0.19 7.20 0

Sunnyvale 168‐103‐75 Hydrant Flushing 12/16/2010 11 14,762 14,762 0.32 7.40 0

Sunnyvale 168‐102‐75 Hydrant Flushing 12/16/2010 11 14,773 14,773 0.21 7.40 0

Sunnyvale 168‐101‐75 Hydrant Flushing 12/16/2010 11 15,224 15,224 0.08 7.70 0

Sunnyvale 172‐101‐75 Hydrant Flushing 12/16/2010 11 15,664 15,664 0.03 7.60 0

Sunnyvale 172‐110‐75 Hydrant Flushing 12/16/2010 11 15,664 15,664 0.27 7.10 0

Sunnyvale 172‐107‐75 Hydrant Flushing 12/16/2010 11 16,104 16,104 0.09 7.40 0

Sunnyvale 172‐108‐75 Hydrant Flushing 12/16/2010 13 17,088 17,088 0 7.20 0

Sunnyvale 174‐108‐75 Hydrant Flushing 12/28/2010 9 13,338 13,338 0.27 7.80 0

Sunnyvale 172‐102‐75 Hydrant Flushing 12/28/2010 12 13,656 13,656 0.27 8.80 0

Sunnyvale 172‐103‐75 Hydrant Flushing 12/28/2010 12 15,582 15,582 0.35 7.70 0

Sunnyvale 173‐110‐75 Hydrant Flushing 12/28/2010 11 16,093 16,093 0 7.70 0

Sunnyvale 174‐107‐75 Hydrant Flushing 12/28/2010 12 18,000 18,000 0.12 7.90 0

Sunnyvale 174‐109‐75 Hydrant Flushing 12/28/2010 13 19,500 19,500 0.22 7.70 0

Sunnyvale 173‐111‐75 Hydrant Flushing 12/28/2010 14 20,482 20,482 0.18 7.80 0

Sunnyvale 173‐109‐75 Hydrant Flushing 12/28/2010 15 22,230 22,230 0.08 7.80 0

Sunnyvale 174‐110‐75 Hydrant Flushing 1/6/2011 4 5,020 5,020 0.03 7.9 0

Sunnyvale 175‐101‐75 Hydrant Flushing 1/6/2011 5 5,020 5,020 0.09 8.1 0
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Sunnyvale 174‐104‐75 Hydrant Flushing 1/6/2011 8 6,275 6,275 0.02 8.2 0

Sunnyvale 167‐103‐75 Hydrant Flushing 1/6/2011 8 10,040 10,040 0 7.5 0

Sunnyvale 168‐106‐75 Hydrant Flushing 1/6/2011 12 10,040 10,040 0.07 7.7 0

Sunnyvale 172‐112‐75 Hydrant Flushing 1/6/2011 8 10,040 10,040 0.03 7.5 0

Sunnyvale 174‐103‐75 Hydrant Flushing 1/6/2011 8 10,040 10,040 0.07 7.8 0

Sunnyvale 175‐102‐75 Hydrant Flushing 1/6/2011 8 10,040 10,040 0.03 7.5 0

Sunnyvale 168‐104‐75 Hydrant Flushing 1/6/2011 9 11,295 11,295 0.01 7.9 0

Sunnyvale 174‐106‐75 Hydrant Flushing 1/6/2011 9 11,295 11,295 0.03 7.4 0

Sunnyvale 167‐102‐75 Hydrant Flushing 1/6/2011 10 12,550 12,550 0.02 7.6 0

Sunnyvale 173‐105‐75 Hydrant Flushing 1/6/2011 10 12,550 12,550 0.01 7.8 0

Sunnyvale 175‐103‐75 Hydrant Flushing 1/6/2011 11 13,805 13,805 0.07 7.8 0

Sunnyvale 174‐102‐75 Hydrant Flushing 1/6/2011 13 16,315 16,315 0.08 8 0

Sunnyvale 189‐106‐75 Hydrant Flushing 1/13/2011 12 10,400 10,400 0.06 7.8 0

Sunnyvale 189‐112‐75 Hydrant Flushing 1/13/2011 9 10,674 10,674 0.01 7.9 0

Sunnyvale 189‐108‐75 Hydrant Flushing 1/13/2011 11 10,890 10,890 0.07 7.9 0

Sunnyvale 189‐103‐75 Hydrant Flushing 1/13/2011 9 11,295 11,295 0.03 8 0

Sunnyvale 180‐109‐75 Hydrant Flushing 1/13/2011 10 12,000 12,000 0.03 8.1 0

Sunnyvale 189‐104‐75 Hydrant Flushing 1/13/2011 10 12,550 12,550 0.07 8.2 0

Sunnyvale 189‐111‐75 Hydrant Flushing 1/13/2011 11 13,046 13,046 0.03 7.8 0

Sunnyvale 189‐107‐75 Hydrant Flushing 1/13/2011 11 14,300 14,300 0.03 7.8 0

Sunnyvale 406‐107‐75 Hydrant Flushing 1/13/2011 12 14,520 14,520 0.08 7.8 0

Sunnyvale 189‐105‐75 Hydrant Flushing 1/13/2011 12 15,060 15,060 0.03 8.1 0

Sunnyvale 189‐102‐75 Hydrant Flushing 1/13/2011 13 16,315 16,315 0.07 8.1 0

Sunnyvale 189‐101‐75 Hydrant Flushing 1/13/2011 15 18,150 18,150 0.05 7.8 0

Sunnyvale 163‐104‐75 Hydrant Flushing 1/13/2011 16 19,728 19,728 0.12 7.6 0

Sunnyvale 188‐102‐75 Hydrant Flushing 1/18/2011 7 8,785 8,785 0.37 8.2 0

Sunnyvale 188‐103‐75 Hydrant Flushing 1/18/2011 9 10,017 10,017 0.05 8.3 0

Sunnyvale 187‐102‐75 Hydrant Flushing 1/18/2011 8 10,040 10,040 0 8.1 0

Sunnyvale 190‐101‐75 Hydrant Flushing 1/18/2011 8 11,704 11,704 0.04 8 0

Sunnyvale 188‐101‐75 Hydrant Flushing 1/18/2011 11 13,805 13,805 0.47 8.1 0
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Sunnyvale 190‐104‐75 Hydrant Flushing 1/18/2011 10 14,040 14,040 0.12 7.8 0

Sunnyvale 190‐103‐75 Hydrant Flushing 1/18/2011 11 16,302 16,302 0.01 7.8 0

Sunnyvale 191‐109‐75 Hydrant Flushing 1/18/2011 13 19,266 19,266 0 7.5 0

Sunnyvale 190‐102‐75 Hydrant Flushing 1/18/2011 13 19,500 19,500 0.07 7.7 0

Sunnyvale 190‐105‐74 Hydrant Flushing 1/18/2011 16 22,464 22,464 0 7.6 0

Sunnyvale 191‐108‐75 Hydrant Flushing 1/19/2011 6 8,424 8,424 0.03 7.4 0

Sunnyvale 192‐102‐75 Hydrant Flushing 1/19/2011 9 11,700 11,700 0.41 7.6 0

Sunnyvale 191‐111‐75 Hydrant Flushing 1/19/2011 9 12,636 12,636 0 7.6 0

Sunnyvale 192‐105‐75 Hydrant Flushing 1/19/2011 10 13,200 13,200 0.01 7.9 0

Sunnyvale 192‐101‐75 Hydrant Flushing 1/19/2011 10 13,420 13,420 0 7.7 0

Sunnyvale 192‐106‐75 Hydrant Flushing 1/19/2011 10 13,420 13,420 0.07 7.6 0

Sunnyvale 191‐110‐75 Hydrant Flushing 1/19/2011 10 13,840 13,840 0.01 7.8 0

Sunnyvale 191‐102‐75 Hydrant Flushing 1/19/2011 10 14,040 14,040 0.08 7.8 0

Sunnyvale 192‐103‐75 Hydrant Flushing 1/19/2011 12 14,300 14,300 0 7.8 0

Sunnyvale 192‐104‐75 Hydrant Flushing 1/19/2011 11 14,300 14,300 0.06 7.6 0

Sunnyvale 192‐109‐75 Hydrant Flushing 1/19/2011 11 14,762 14,762 0 7.6 0

Sunnyvale 191‐112‐75 Hydrant Flushing 1/19/2011 11 15,224 15,224 0 7.6 0

Sunnyvale 191‐101‐75 Hydrant Flushing 1/19/2011 11 15,444 15,444 0.03 7.6 0

Sunnyvale 192‐108‐75 Hydrant Flushing 1/19/2011 11 15,444 15,444 0.01 7.8 0

Sunnyvale 192‐107‐75 Hydrant Flushing 1/19/2011 12 15,840 15,840 0.08 7.8 0

Sunnyvale 191‐104‐75 Hydrant Flushing 1/19/2011 11 16,093 16,093 0 7.9 0

Sunnyvale 191‐103‐75 Hydrant Flushing 1/19/2011 12 16,848 16,848 0.03 7.8 0

Sunnyvale 191‐106‐75 Hydrant Flushing 1/19/2011 12 16,848 16,848 0.02 7.8 0

Sunnyvale 191‐107‐75 Hydrant Flushing 1/19/2011 12 17,556 17,556 0 7.8 0

Sunnyvale 191‐105‐75 Hydrant Flushing 1/19/2011 13 19,266 19,266 0.07 7.8 0

Sunnyvale 193‐111‐75 Hydrant Flushing 1/20/2011 5 6,500 6,500 0 7.60 0

Sunnyvale 194‐104‐75 Hydrant Flushing 1/20/2011 6 7,800 7,800 0.16 7.20 0

Sunnyvale 195‐101‐74 Hydrant Flushing 1/20/2011 8 10,224 10,224 0.23 7.10 0

Sunnyvale 194‐103‐74 Hydrant Flushing 1/20/2011 8 10,400 10,400 0 7.10 0

Sunnyvale 194‐105‐75 Hydrant Flushing 1/20/2011 11 10,674 10,674 0.03 7.60 0
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Sunnyvale 193‐101‐75 Hydrant Flushing 1/20/2011 9 11,502 11,502 0.03 7.9 0

Sunnyvale 193‐103‐75 Hydrant Flushing 1/20/2011 9 11,502 11,502 0 7.80 0

Sunnyvale 193‐14‐75 Hydrant Flushing 1/20/2011 11 11,502 11,502 0 7.70 0

Sunnyvale 195‐102‐74 Hydrant Flushing 1/20/2011 9 11,502 11,502 0 7.20 0

Sunnyvale 194‐106‐75 Hydrant Flushing 1/20/2011 9 11,700 11,700 0 7.30 0

Sunnyvale 193‐110‐75 Hydrant Flushing 1/20/2011 9 11,802 11,802 0.02 7.90 0

Sunnyvale 193‐105‐75 Hydrant Flushing 1/20/2011 10 12,780 12,780 0.07 8.00 0

Sunnyvale 194‐101‐74 Hydrant Flushing 1/20/2011 10 13,000 13,000 0 7.50 0

Sunnyvale 195‐106‐74 Hydrant Flushing 1/20/2011 11 14,058 14,058 0.05 7.60 0

Sunnyvale 196‐102‐75 Hydrant Flushing 1/20/2011 11 14,058 14,058 0 7.30 0

Sunnyvale 194‐102‐74 Hydrant Flushing 1/20/2011 11 14,300 14,300 0.03 7.20 0

Sunnyvale 195‐104‐74 Hydrant Flushing 1/20/2011 12 15,336 15,336 0.03 7.50 0

Sunnyvale 193‐102‐75 Hydrant Flushing 1/20/2011 12 15,600 15,600 0 7.8 0

Sunnyvale 194‐107‐75 Hydrant Flushing 1/20/2011 12 15,600 15,600 0.02 7.50 0

Sunnyvale 196‐106‐75 Hydrant Flushing 1/25/2011 5 4,840 4,840 0.37 7.70 0

Sunnyvale 197‐107‐75 Hydrant Flushing 1/25/2011 5 6,390 6,390 0.1 7.90 0

Sunnyvale 197‐104‐75 Hydrant Flushing 1/25/2011 7 8,470 8,470 0.01 7.80 0

Sunnyvale 197‐110‐75 Hydrant Flushing 1/25/2011 8 9,864 9,864 0.01 7.70 0

Sunnyvale 196‐111‐75 Hydrant Flushing 1/25/2011 9 10,458 10,458 0.02 7.70 0

Sunnyvale 196‐108‐75 Hydrant Flushing 1/25/2011 9 11,097 11,097 0.46 8.00 0

Sunnyvale 196‐109‐75 Hydrant Flushing 1/25/2011 9 11,097 11,097 0.07 7.80 0

Sunnyvale 197‐103‐74 Hydrant Flushing 1/25/2011 9 11,097 11,097 0 7.80 0

Sunnyvale 196‐104‐75 Hydrant Flushing 1/25/2011 9 11,502 11,502 0.01 7.80 0

Sunnyvale 197‐106‐75 Hydrant Flushing 1/25/2011 11 11,502 11,502 0.03 7.70 0

Sunnyvale 197‐109‐74 Hydrant Flushing 1/25/2011 9 11,700 11,700 0.08 7.80 0

Sunnyvale 196‐107‐74 Hydrant Flushing 1/25/2011 10 13,000 13,000 0.18 7.60 0

Sunnyvale 197‐108‐75 Hydrant Flushing 1/25/2011 11 13,310 13,310 0 7.80 0

Sunnyvale 197‐105‐75 Hydrant Flushing 1/25/2011 11 13,563 13,563 0.05 8.00 0

Sunnyvale 197‐101‐74 Hydrant Flushing 1/25/2011 12 14,520 14,520 0.13 7.90 0

Sunnyvale 197‐102‐74 Hydrant Flushing 1/25/2011 12 14,520 14,520 0 7.80 0
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Sunnyvale 196‐110‐75 Hydrant Flushing 1/25/2011 12 15,060 15,060 0.13 7.80 0

Sunnyvale 196‐105‐75 Hydrant Flushing 1/25/2011 12 15,336 15,336 0.09 7.60 0

Sunnyvale 196‐103‐75 Hydrant Flushing 1/25/2011 12 15,840 15,840 0 7.60 0

Sunnyvale 198‐107‐74 Hydrant Flushing 1/26/2011 7 8,631 8,631 0.4 7.60 0

Sunnyvale 198‐105‐75 Hydrant Flushing 1/26/2011 9 11,097 11,097 0.05 7.70 0

Sunnyvale 198‐110‐74 Hydrant Flushing 1/26/2011 10 11,860 11,860 0.38 7.90 0

Sunnyvale 198‐104‐74 Hydrant Flushing 1/26/2011 10 12,330 12,330 0.04 7.80 0

Sunnyvale 198‐108‐74 Hydrant Flushing 1/26/2011 11 13,046 13,046 0.04 7.20 0

Sunnyvale 198‐109‐74 Hydrant Flushing 1/26/2011 11 13,046 13,046 0.01 7.70 0

Sunnyvale 199‐104‐74 Hydrant Flushing 1/26/2011 11 13,310 13,310 0 8.00 0

Sunnyvale 198‐103‐74 Hydrant Flushing 1/26/2011 11 13,561 13,561 0 7.80 0

Sunnyvale 198‐106‐74 Hydrant Flushing 1/26/2011 6 13,561 13,561 0 7.90 0

Sunnyvale 198‐101‐74 Hydrant Flushing 1/26/2011 11 13,563 13,563 0.06 7.60 0

Sunnyvale 198‐102‐74 Hydrant Flushing 1/26/2011 11 13,563 13,563 0.04 7.50 0

Sunnyvale 198‐111‐74 Hydrant Flushing 1/26/2011 11 13,563 13,563 0.07 7.70 0

Sunnyvale 199‐103‐75 Hydrant Flushing 1/26/2011 12 14,520 14,520 0 8.40 0

Sunnyvale 199‐105‐74 Hydrant Flushing 1/26/2011 12 14,520 14,520 0.01 8.00 0

Sunnyvale 202‐101‐75 Hydrant Flushing 1/31/2011 5 5,810 5,810 0.01 7.30 0

Sunnyvale 202‐106‐75 Hydrant Flushing 1/31/2011 7 8,420 8,420 0.11 7.40 0

Sunnyvale 203‐106‐75 Hydrant Flushing 1/31/2011 7 8,470 8,470 0 7.10 0

Sunnyvale 203‐107‐74 Hydrant Flushing 1/31/2011 6 8,470 8,470 0 7.20 0

Sunnyvale 202‐105‐74 Hydrant Flushing 1/31/2011 8 9,680 9,680 0.37 7.60 0

Sunnyvale 199‐106‐75 Hydrant Flushing 1/31/2011 9 9,783 9,783 0.12 7.20 0

Sunnyvale 199‐102‐75 Hydrant Flushing 1/31/2011 9 10,017 10,017 0 7.20 0

Sunnyvale 202‐107‐75 Hydrant Flushing 1/31/2011 9 10,017 10,017 0 7.30 0

Sunnyvale 203‐102‐75 Hydrant Flushing 1/31/2011 9 10,890 10,890 0 7.10 0

Sunnyvale 203‐101‐75 Hydrant Flushing 1/31/2011 10 11,130 11,130 0 7.00 0

Sunnyvale 202‐101‐75 Hydrant Flushing 1/31/2011 10 11,620 11,620 0 7.40 0

Sunnyvale 199‐107‐75 Hydrant Flushing 1/31/2011 11 11,957 11,957 0 7.10 0

Sunnyvale 203‐103‐75 Hydrant Flushing 1/31/2011 10 12,100 12,100 0 7.10 0
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Sunnyvale 203‐108‐76 Hydrant Flushing 1/31/2011 10 12,100 12,100 0.03 7.10 0

Sunnyvale 199‐101‐75 Hydrant Flushing 1/31/2011 11 12,243 12,243 0.15 7.30 0

Sunnyvale 202‐102‐75 Hydrant Flushing 1/31/2011 11 12,782 12,782 0 7.20 0

Sunnyvale 203‐104‐75 Hydrant Flushing 1/31/2011 11 13,310 13,310 0 7.30 0

Sunnyvale 203‐105‐74 Hydrant Flushing 1/31/2011 11 13,310 13,310 0 7.10 0

Sunnyvale 202‐104‐75 Hydrant Flushing 1/31/2011 12 14,520 14,520 0.08 7.50 0

Sunnyvale 203‐109‐74 Hydrant Flushing 1/31/2011 12 14,520 14,520 0 7.00 0

Sunnyvale 205‐107‐75 Hydrant Flushing 2/1/2011 8 7,600 7,600 0.02 7.8 0

Sunnyvale 204‐109‐75 Hydrant Flushing 2/1/2011 8 9,276 9,276 0 7.3 0

Sunnyvale 204‐106‐75 Hydrant Flushing 2/1/2011 8 9,488 9,488 0 7.8 0

Sunnyvale 204‐102‐74 Hydrant Flushing 2/1/2011 9 9,783 9,783 0 8 0

Sunnyvale 204‐108‐75 Hydrant Flushing 2/1/2011 8 9,864 9,864 0.03 7.6 0

Sunnyvale 205‐105‐75 Hydrant Flushing 2/1/2011 8 10,224 10,224 0.03 7.5 0

Sunnyvale 205‐109‐74 Hydrant Flushing 2/1/2011 10 10,610 10,610 0 7.7 0

Sunnyvale 205‐102‐74 Hydrant Flushing 2/1/2011 10 11,380 11,380 0 7.6 0

Sunnyvale 204‐104‐74 Hydrant Flushing 2/1/2011 10 12,100 12,100 0 7.8 0

Sunnyvale 204‐110‐75 Hydrant Flushing 2/1/2011 10 12,100 12,100 0 7.7 0

Sunnyvale 205‐104‐74 Hydrant Flushing 2/1/2011 10 12,100 12,100 0 7.2 0

Sunnyvale 204‐101‐74 Hydrant Flushing 2/1/2011 10 12,330 12,330 0.02 7.7 0

Sunnyvale 204‐101‐75 Hydrant Flushing 2/1/2011 10 12,330 12,330 0.01 7.6 0

Sunnyvale 204‐103‐74 Hydrant Flushing 2/1/2011 10 12,330 12,330 0 8.2 0

Sunnyvale 205‐106‐75 Hydrant Flushing 2/1/2011 10 13,000 13,000 0 7.5 0

Sunnyvale 205‐101‐75 Hydrant Flushing 2/1/2011 12 13,044 13,044 0.02 7.8 0

Sunnyvale 205‐108‐74 Hydrant Flushing 2/1/2011 10 13,200 13,200 0.05 7.6 0

Sunnyvale 204‐111‐74 Hydrant Flushing 2/1/2011 12 14,928 14,928 0.02 7.6 0

Sunnyvale 204‐105‐74 Hydrant Flushing 2/1/2011 15 17,790 17,790 0 7.4 0

Sunnyvale 205‐103‐74 Hydrant Flushing 2/1/2011 15 18,495 18,495 0 7.2 0

Sunnyvale 207‐110‐74 Hydrant Flushing 2/3/2011 10 11,860 11,860 0.01 7.9 0

Sunnyvale 206‐105‐74 Hydrant Flushing 2/3/2011 10 12,780 12,780 0 8.4 0

Sunnyvale 206‐107‐74 Hydrant Flushing 2/3/2011 10 13,000 13,000 0.02 8.1 0
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Sunnyvale 206‐109‐74 Hydrant Flushing 2/3/2011 10 13,000 13,000 0.07 8.7 0

Sunnyvale 206‐110‐74 Hydrant Flushing 2/3/2011 10 13,000 13,000 0 7.8 0

Sunnyvale 206‐103‐74 Hydrant Flushing 2/3/2011 10 13,100 13,100 0 7.9 0

Sunnyvale 207‐101‐74 Hydrant Flushing 2/3/2011 10 13,420 13,420 0.06 8.3 0

Sunnyvale 207‐104‐74 Hydrant Flushing 2/3/2011 10 13,640 13,640 0.04 7.8 0

Sunnyvale 206‐104‐74 Hydrant Flushing 2/3/2011 15 18,825 18,825 0 8.2 0

Sunnyvale 206‐101‐75 Hydrant Flushing 2/3/2011 15 19,170 19,170 0.07 8.7 0

Sunnyvale 206‐102‐75 Hydrant Flushing 2/3/2011 15 19,500 19,500 0.07 7.8 0

Sunnyvale 206‐106‐74 Hydrant Flushing 2/3/2011 15 19,500 19,500 0.03 8.1 0

Sunnyvale 206‐108‐74 Hydrant Flushing 2/3/2011 15 19,500 19,500 0.07 7.9 0

Sunnyvale 207‐103‐74 Hydrant Flushing 2/3/2011 15 20,760 20,760 0.02 7.9 0

Sunnyvale 207‐111‐74 Hydrant Flushing 2/3/2011 20 23,720 23,720 0.03 7.9 0

Sunnyvale 207‐109‐74 Hydrant Flushing 2/3/2011 20 25,100 25,100 0.02 7.9 0

Sunnyvale 207‐106‐74 Hydrant Flushing 2/3/2011 20 26,000 26,000 0.01 7.9 0

Sunnyvale 207‐105‐74 Hydrant Flushing 2/3/2011 20 27,260 27,260 0 7.9 0

Sunnyvale 207‐102‐75 Hydrant Flushing 2/3/2011 20 27,630 27,630 0.01 7.1 0

Sunnyvale 207‐107‐74 Hydrant Flushing 2/3/2011 20 27,680 27,680 0.04 7.9 0

Sunnyvale 207‐108‐74 Hydrant Flushing 2/3/2011 20 27,680 27,680 0.02 7.8 0

Sunnyvale 208‐106‐75 Hydrant Flushing 2/8/2011 10 1,320 1,320 0.03 7.8 0

Sunnyvale 208‐107‐75 Hydrant Flushing 2/8/2011 10 12,330 12,330 0.03 7.9 0

Sunnyvale 208‐110‐75 Hydrant Flushing 2/8/2011 10 12,330 12,330 0.03 7.9 0

Sunnyvale 208‐107‐75 Hydrant Flushing 2/8/2011 10 13,420 13,420 0.03 8 0

Sunnyvale 209‐102‐75 Hydrant Flushing 2/8/2011 10 13,420 13,420 0 8.1 0

Sunnyvale 209‐109‐75 Hydrant Flushing 2/8/2011 10 13,840 13,840 0.13 6.8 0

Sunnyvale 209‐106‐75 Hydrant Flushing 2/8/2011 10 14,040 14,040 0.03 7.7 0

Sunnyvale 208‐105‐75 Hydrant Flushing 2/8/2011 10 14,240 14,240 0.08 8 0

Sunnyvale 209‐108‐75 Hydrant Flushing 2/8/2011 0 15,224 15,224 0.03 7.8 0

Sunnyvale 209‐110‐75 Hydrant Flushing 2/8/2011 12 15,840 15,840 0.03 7.4 0

Sunnyvale 209‐103‐75 Hydrant Flushing 2/8/2011 12 16,104 16,104 0.01 8 0

Sunnyvale 208‐101‐75 Hydrant Flushing 2/8/2011 12 16,608 16,608 0.04 7.4 0
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Sunnyvale 209‐107‐75 Hydrant Flushing 2/8/2011 12 16,608 16,608 0.01 7.9 0

Sunnyvale 208‐104‐75 Hydrant Flushing 2/8/2011 13 18,759 18,759 0.05 7.8 0

Sunnyvale 208‐108‐75 Hydrant Flushing 2/8/2011 15 19,500 19,500 0.07 7.8 0

Sunnyvale 208‐111‐75 Hydrant Flushing 2/8/2011 15 19,800 19,800 0.05 8 0

Sunnyvale 209‐101‐75 Hydrant Flushing 2/8/2011 15 20,130 20,130 0.03 8.1 0

Sunnyvale 209‐105‐75 Hydrant Flushing 2/8/2011 15 21,060 21,060 0.02 8 0

Sunnyvale 208‐103‐75 Hydrant Flushing 2/8/2011 18 25,092 25,092 0.06 7.7 0

Sunnyvale 209‐104‐75 Hydrant Flushing 2/8/2011 18 25,272 25,272 0.01 7.9 0

Sunnyvale 211‐106‐75 Hydrant Flushing 2/9/2011 10 11,840 11,840 0.03 7.6 0

Sunnyvale 210‐103‐75 Hydrant Flushing 2/9/2011 10 13,200 13,200 0.05 7.9 0

Sunnyvale 211‐104‐75 Hydrant Flushing 2/9/2011 10 13,840 13,840 0.02 8.1 0

Sunnyvale 210‐105‐75 Hydrant Flushing 2/9/2011 10 14,040 14,040 0.18 7.9 0

Sunnyvale 211‐105‐75 Hydrant Flushing 2/9/2011 12 14,232 14,232 0.01 7.4 0

Sunnyvale 211‐107‐75 Hydrant Flushing 2/9/2011 12 14,232 14,232 0.07 7.3 0

Sunnyvale 210‐107‐75 Hydrant Flushing 2/9/2011 10 14,240 14,240 0.02 7.7 0

Sunnyvale 211‐103‐75 Hydrant Flushing 2/9/2011 10 14,330 14,330 0 7.8 0

Sunnyvale 210‐101‐75 Hydrant Flushing 2/9/2011 11 15,664 15,664 0.01 8 0

Sunnyvale 211‐108‐75 Hydrant Flushing 2/9/2011 2 15,840 15,840 0.07 7.8 0

Sunnyvale 210‐102‐75 Hydrant Flushing 2/9/2011 13 17,992 17,992 0.05 7.9 0

Sunnyvale 210‐106‐75 Hydrant Flushing 2/9/2011 13 17,992 17,992 0 7.9 0

Sunnyvale 210‐104‐75 Hydrant Flushing 2/9/2011 13 18,759 18,759 0.04 7.9 0

Sunnyvale 211‐101‐75 Hydrant Flushing 2/9/2011 15 19,800 19,800 0.4 7.9 0

Sunnyvale 210‐108‐75 Hydrant Flushing 2/9/2011 15 21,360 21,360 0.04 7.7 0

Sunnyvale 212‐103‐75 Hydrant Flushing 2/10/2011 10 11,500 11,500 0.03 7.70 0

Sunnyvale 212‐109‐75 Hydrant Flushing 2/10/2011 11 12,782 12,782 0.04 8.40 0

Sunnyvale 212‐102‐75 Hydrant Flushing 2/10/2011 12 14,232 14,232 0.01 8.00 0

Sunnyvale 212‐101‐75 Hydrant Flushing 2/10/2011 12 14,520 14,520 0.01 7.70 0

Sunnyvale 212‐107‐75 Hydrant Flushing 2/10/2011 13 15,418 15,418 0.03 7.80 0

Sunnyvale 212‐105‐75 Hydrant Flushing 2/10/2011 15 17,790 17,790 0.01 7.90 0

Sunnyvale 212‐106‐75 Hydrant Flushing 2/10/2011 15 17,790 17,790 0.04 8.00 0
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Sunnyvale 212‐103‐75 Hydrant Flushing 2/10/2011 15 18,150 18,150 0.06 8.20 0

Sunnyvale 212‐104‐75 Hydrant Flushing 2/10/2011 15 18,150 18,150 0.03 8.30 0

Sunnyvale 212‐112‐75 Hydrant Flushing 2/10/2011 20 23,720 23,720 0.06 8.50 0

Sunnyvale 354‐106‐74 Hydrant Flushing 2/14/2011 10 11,740 11,740 0.02 7.90 0

Sunnyvale 213‐110‐75 Hydrant Flushing 2/14/2011 15 11,790 11,790 0.02 7.90 0

Sunnyvale 213‐104‐75 Hydrant Flushing 2/14/2011 10 12,100 12,100 0.03 8.20 0

Sunnyvale 213‐107‐75 Hydrant Flushing 2/14/2011 10 12,100 12,100 0.01 8.10 0

Sunnyvale 213‐109‐75 Hydrant Flushing 2/14/2011 10 12,100 12,100 0.01 7.80 0

Sunnyvale 213‐111‐75 Hydrant Flushing 2/14/2011 10 12,100 12,100 0 7.90 0

Sunnyvale 213‐101‐75 Hydrant Flushing 2/14/2011 12 14,520 14,520 0.07 7.80 0

Sunnyvale 213‐105‐75 Hydrant Flushing 2/14/2011 12 14,520 14,520 0 8.10 0

Sunnyvale 214‐104‐75 Hydrant Flushing 2/14/2011 12 14,520 14,520 0 8.30 0

Sunnyvale 214‐103‐75 Hydrant Flushing 2/14/2011 13 15,730 15,730 0.06 8.10 0

Sunnyvale 214‐106‐75 Hydrant Flushing 2/14/2011 14 16,940 16,940 0.08 8.40 0

Sunnyvale 213‐102‐75 Hydrant Flushing 2/14/2011 15 18,150 18,150 0.04 8.00 0

Sunnyvale 213‐103‐75 Hydrant Flushing 2/14/2011 15 18,150 18,150 0.03 8.20 0

Sunnyvale 213‐108‐75 Hydrant Flushing 2/14/2011 15 18,150 18,150 0.03 7.90 0

Sunnyvale 213‐112‐75 Hydrant Flushing 2/14/2011 20 23,720 23,720 0.04 7.80 0

Sunnyvale 213‐106‐75 Hydrant Flushing 2/14/2011 20 24,200 24,200 0 7.80 0

Sunnyvale 226‐104‐74 Hydrant Flushing 2/15/2011 10 11,130 11,130 0.09 8.00 0

Sunnyvale 225‐102‐74 Hydrant Flushing 2/15/2011 10 11,380 11,380 0.06 8.00 0

Sunnyvale 226‐102‐74 Hydrant Flushing 2/15/2011 10 11,380 11,380 0.04 8.30 0

Sunnyvale 226‐107‐74 Hydrant Flushing 2/15/2011 12 13,356 13,356 0 8.00 0

Sunnyvale 226‐108‐75 Hydrant Flushing 2/15/2011 12 13,356 13,356 0.08 8.10 0

Sunnyvale 215‐105‐75 Hydrant Flushing 2/15/2011 13 13,442 13,442 0.02 7.80 0

Sunnyvale 214‐101‐75 Hydrant Flushing 2/15/2011 13 14,131 14,131 0.07 8.40 0

Sunnyvale 215‐106‐75 Hydrant Flushing 2/15/2011 13 14,131 14,131 0.02 8.00 0

Sunnyvale 215‐102‐75 Hydrant Flushing 2/15/2011 13 14,469 14,469 0.04 7.90 0

Sunnyvale 214‐102‐75 Hydrant Flushing 2/15/2011 15 15,915 15,915 0 8.60 0

Sunnyvale 215‐101‐75 Hydrant Flushing 2/15/2011 15 15,915 15,915 0 8.00 0
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Sunnyvale 226‐109‐75 Hydrant Flushing 2/15/2011 15 15,915 15,915 0.02 8.30 0

Sunnyvale 226‐105‐74 Hydrant Flushing 2/15/2011 15 16,695 16,695 0 8.30 0

Sunnyvale 215‐103‐75 Hydrant Flushing 2/15/2011 15 16,875 16,875 0 7.90 0

Sunnyvale 225‐101‐74 Hydrant Flushing 2/15/2011 15 17,070 17,070 0.04 8.20 0

Sunnyvale 226‐103‐74 Hydrant Flushing 2/15/2011 18 20,034 20,034 0.05 8.20 0

Sunnyvale 214‐107‐75 Hydrant Flushing 2/15/2011 20 20,680 20,680 0.03 8.10 0

Sunnyvale 214‐108‐75 Hydrant Flushing 2/15/2011 20 22,260 22,260 0.02 8.20 0

Sunnyvale 214‐105‐75 Hydrant Flushing 2/15/2011 20 24,660 24,660 0.06 8.20 0

Sunnyvale 227‐108‐75 Hydrant Flushing 2/16/2011 16 12,732 12,732 0.02 8.20 0

Sunnyvale 353‐108‐75 Hydrant Flushing 2/16/2011 10 13,000 13,000 0.03 7.90 0

Sunnyvale 227‐108‐75 Hydrant Flushing 2/16/2011 12 13,044 13,044 0.04 8.00 0

Sunnyvale 227‐109‐75 Hydrant Flushing 2/16/2011 12 13,356 13,356 0.03 8.30 0

Sunnyvale 353‐110‐75 Hydrant Flushing 2/16/2011 11 14,993 14,993 0 7.70 0

Sunnyvale 227‐102‐75 Hydrant Flushing 2/16/2011 14 16,100 16,100 0 7.80 0

Sunnyvale 353‐111‐75 Hydrant Flushing 2/16/2011 14 16,268 16,268 0 8.00 0

Sunnyvale 226‐106‐75 Hydrant Flushing 2/16/2011 15 16,695 16,695 0.11 8.20 0

Sunnyvale 353‐105‐76 Hydrant Flushing 2/16/2011 14 18,480 18,480 0.06 7.90 0

Sunnyvale 226‐101‐75 Hydrant Flushing 2/16/2011 17 19,346 19,346 0.01 8.00 0

Sunnyvale 227‐105‐75 Hydrant Flushing 2/16/2011 18 19,566 19,566 0.04 8.10 0

Sunnyvale 227‐107‐75 Hydrant Flushing 2/16/2011 16 21,740 21,740 0.02 8.00 0

Sunnyvale 227‐104‐75 Hydrant Flushing 2/16/2011 20 22,260 22,260 0 8.40 0

Sunnyvale 227‐101‐75 Hydrant Flushing 2/16/2011 20 22,760 22,760 0.05 7.80 0

Sunnyvale 227‐103‐75 Hydrant Flushing 2/16/2011 22 23,914 23,914 0.07 7.70 0

Sunnyvale 353‐106‐75 Hydrant Flushing 2/16/2011 24 32,208 32,208 0.03 7.60 0

Sunnyvale 190‐111‐75 Hydrant Flushing 2/17/2011 7 6,860 6,860 0.05 7.60 0

Sunnyvale 190‐107‐75 Hydrant Flushing 2/17/2011 8 9,000 9,000 0.01 7.90 0

Sunnyvale 190‐113‐75 Hydrant Flushing 2/17/2011 9 9,306 9,306 0.07 7.60 0

Sunnyvale 189‐111‐75 Hydrant Flushing 2/17/2011 10 10,340 10,340 0.03 7.80 0

Sunnyvale 189‐112‐75 Hydrant Flushing 2/17/2011 10 10,340 10,340 0 8.20 0

Sunnyvale 190‐112‐75 Hydrant Flushing 2/17/2011 9 10,458 10,458 0.01 7.70 0
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Sunnyvale 190‐110‐75 Hydrant Flushing 2/17/2011 10 11,380 11,380 0.02 8.00 0

Sunnyvale 190‐114‐75 Hydrant Flushing 2/17/2011 10 11,380 11,380 0 8.00 0

Sunnyvale 190‐108‐75 Hydrant Flushing 2/17/2011 10 12,100 12,100 0.03 7.80 0

Sunnyvale 228‐102‐75 Hydrant Flushing 2/17/2011 11 12,441 12,441 0.01 7.80 0

Sunnyvale 228‐101‐75 Hydrant Flushing 2/17/2011 14 15,218 15,218 0.09 7.90 0

Sunnyvale 228‐104‐75 Hydrant Flushing 2/17/2011 14 15,582 15,582 0.03 8.10 0

Sunnyvale 228‐106‐75 Hydrant Flushing 2/17/2011 15 16,305 16,305 0.09 8.00 0

Sunnyvale 228‐103‐75 Hydrant Flushing 2/17/2011 15 16,325 16,325 0.09 7.70 0

Sunnyvale 190‐106‐75 Hydrant Flushing 2/17/2011 15 17,070 17,070 0.07 7.80 0

Sunnyvale 190‐109‐75 Hydrant Flushing 2/17/2011 15 17,280 17,280 0.12 7.90 0

Sunnyvale 228‐105‐75 Hydrant Flushing 2/17/2011 15 26,175 26,175 0.06 8.00 0

Sunnyvale 239‐102‐74 Hydrant Flushing 2/25/2011 9 11,295 11,295 0.07 7.60 0

Sunnyvale 239‐104‐75 Hydrant Flushing 2/25/2011 10 12,330 12,330 0.03 7.30 0

Sunnyvale 239‐108‐75 Hydrant Flushing 2/25/2011 10 12,330 12,330 0 7.60 0

Sunnyvale 239‐103‐75 Hydrant Flushing 2/25/2011 10 12,550 12,550 0.05 7.60 0

Sunnyvale 239‐105‐75 Hydrant Flushing 2/25/2011 11 13,310 13,310 0.04 7.40 0

Sunnyvale 238‐108‐74 Hydrant Flushing 2/25/2011 12 14,928 14,928 0.06 7.00 0

Sunnyvale 239‐101‐74 Hydrant Flushing 2/25/2011 13 15,418 15,418 0.01 7.30 0

Sunnyvale 239‐109‐75 Hydrant Flushing 2/25/2011 13 16,029 16,029 0 7.60 0

Sunnyvale 239‐107‐75 Hydrant Flushing 2/25/2011 15 18,825 18,825 0 7.50 0

Sunnyvale 239‐106‐75 Hydrant Flushing 2/25/2011 15 19,170 19,170 0.11 7.60 0

Sunnyvale 244‐101‐75 Hydrant Flushing 3/1/2011 7 8,631 8,631 0 8 0

Sunnyvale 242‐101‐74 Hydrant Flushing 3/1/2011 10 12,120 12,120 0 7.7 0

Sunnyvale 243‐103‐74 Hydrant Flushing 3/1/2011 11 13,805 13,805 0 7.9 0

Sunnyvale 244‐102‐75 Hydrant Flushing 3/1/2011 11 14,410 14,410 0.09 7.6 0

Sunnyvale 242‐108‐75 Hydrant Flushing 3/1/2011 12 14,520 14,520 0 8 0

Sunnyvale 242‐102‐74 Hydrant Flushing 3/1/2011 12 14,796 14,796 0.05 7.9 0

Sunnyvale 242‐105‐15 Hydrant Flushing 3/1/2011 12 14,796 14,796 0.1 7.8 0

Sunnyvale 243‐105‐74 Hydrant Flushing 3/1/2011 12 14,796 14,796 0.08 8 0

Sunnyvale 243‐102‐74 Hydrant Flushing 3/1/2011 12 15,336 15,336 0.03 7.8 0
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Sunnyvale 244‐105‐75 Hydrant Flushing 3/1/2011 12 15,600 15,600 0.05 8.3 0

Sunnyvale 244‐104‐75 Hydrant Flushing 3/1/2011 13 16,900 16,900 0.04 8 0

Sunnyvale 242‐103‐74 Hydrant Flushing 3/1/2011 15 18,150 18,150 0.13 7.7 0

Sunnyvale 242‐104‐75 Hydrant Flushing 3/1/2011 15 18,150 18,150 0 7.9 0

Sunnyvale 244‐103‐75 Hydrant Flushing 3/1/2011 15 19,170 19,170 0.03 8.2 0

Sunnyvale 243‐101‐74 Hydrant Flushing 3/1/2011 15 19,500 19,500 0.04 8 0

Sunnyvale 244‐106‐75 Hydrant Flushing 3/1/2011 15 19,800 19,800 0.03 7.6 0

Sunnyvale 242‐109‐75 Hydrant Flushing 3/1/2011 14 21,335 21,335 0 8 0

Sunnyvale 243‐104‐74 Hydrant Flushing 3/1/2011 13 22,194 22,194 0 7.8 0

Sunnyvale 242‐106‐75 Hydrant Flushing 3/1/2011 12 23,400 23,400 0 7.8 0

Sunnyvale 242‐107‐75 Hydrant Flushing 3/1/2011 14 48,110 48,110 0.01 7.8 0

Sunnyvale 193‐106‐75 Hydrant Flushing 3/3/2011 10 13,420 13,420 0.01 8 0

Sunnyvale 193‐109‐75 Hydrant Flushing 3/3/2011 10 13,650 13,650 0.03 7.9 0

Sunnyvale 535‐103‐75 Hydrant Flushing 3/3/2011 9 14,240 14,240 0 8.4 0

Sunnyvale 535‐104‐75 Hydrant Flushing 3/3/2011 10 14,240 14,240 0 8.6 0

Sunnyvale 535‐106‐75 Hydrant Flushing 3/3/2011 10 14,430 14,430 0.02 7.9 0

Sunnyvale 193‐107‐75 Hydrant Flushing 3/3/2011 11 14,520 14,520 0.02 8.7 0

Sunnyvale 195‐103‐75 Hydrant Flushing 3/3/2011 12 15,600 15,600 0 8.1 0

Sunnyvale 193‐108‐75 Hydrant Flushing 3/3/2011 12 15,840 15,840 0.02 8 0

Sunnyvale 535‐109‐75 Hydrant Flushing 3/3/2011 12 17,316 17,316 0.03 8.4 0

Sunnyvale 535‐111‐75 Hydrant Flushing 3/3/2011 13 18,759 18,759 0.04 8.6 0

Sunnyvale 535‐108‐75 Hydrant Flushing 3/3/2011 14 19,936 19,936 0.1 8.3 0

Sunnyvale 191‐101‐75 Hydrant Flushing 3/3/2011 15 21,060 21,060 0 8 0

Sunnyvale 535‐105‐75 Hydrant Flushing 3/3/2011 15 21,645 21,645 0.02 8.4 0

Sunnyvale 535‐107‐75 Hydrant Flushing 3/3/2011 15 21,645 21,645 0.05 8.2 0

Sunnyvale 535‐110‐75 Hydrant Flushing 3/3/2011 20 21,645 21,645 0.06 8.7 0

Sunnyvale 195‐105‐75 Hydrant Flushing 3/3/2011 13 23,400 23,400 0.13 8 0

Sunnyvale 230‐103‐75 Hydrant Flushing 3/7/2011 8 8,904 8,904 0.06 7.6 0

Sunnyvale 229‐103‐75 Hydrant Flushing 3/7/2011 8 9,680 9,680 0.05 8 0

Sunnyvale 230‐104‐75 Hydrant Flushing 3/7/2011 10 11,130 11,130 0.04 7.8 0
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Sunnyvale 231‐113‐75 Hydrant Flushing 3/7/2011 10 11,860 11,860 0.04 7.5 0

Sunnyvale 230‐101‐75 Hydrant Flushing 3/7/2011 10 12,100 12,100 0 7.9 0

Sunnyvale 229‐104‐74 Hydrant Flushing 3/7/2011 10 12,210 12,210 0.05 7.9 0

Sunnyvale 228‐111‐75 Hydrant Flushing 3/7/2011 10 12,330 12,330 0.01 7.7 0

Sunnyvale 228‐108‐75 Hydrant Flushing 3/7/2011 10 12,550 12,550 0.01 7.8 0

Sunnyvale 229‐106‐75 Hydrant Flushing 3/7/2011 10 12,550 12,550 0.06 7.8 0

Sunnyvale 229‐109‐75 Hydrant Flushing 3/7/2011 10 12,550 12,550 0.02 7.9 0

Sunnyvale 228‐110‐75 Hydrant Flushing 3/7/2011 10 12,780 12,780 0.01 7.9 0

Sunnyvale 228‐109‐75 Hydrant Flushing 3/7/2011 12 14,796 14,796 0.03 7.8 0

Sunnyvale 231‐114‐75 Hydrant Flushing 3/7/2011 10 14,820 14,820 0.08 7.5 0

Sunnyvale 229‐107‐75 Hydrant Flushing 3/7/2011 12 15,336 15,336 0 7.9 0

Sunnyvale 229‐101‐75 Hydrant Flushing 3/7/2011 13 15,730 15,730 0.01 8 0

Sunnyvale 229‐105‐75 Hydrant Flushing 3/7/2011 13 16,315 16,315 0.03 8 0

Sunnyvale 229‐102‐75 Hydrant Flushing 3/7/2011 15 18,150 18,150 0.02 7.9 0

Sunnyvale 228‐107‐75 Hydrant Flushing 3/7/2011 15 19,170 19,170 0.07 7.7 0

Sunnyvale 229‐108‐75 Hydrant Flushing 3/7/2011 15 19,170 19,170 0.03 7.9 0

Sunnyvale 230‐102‐75 Hydrant Flushing 3/7/2011 31 35,580 35,580 0.06 7.6 0

Sunnyvale 537‐104‐75 Hydrant Flushing 3/8/2011 13 1,404 1,404 0.03 8.90 0

Sunnyvale 536‐101‐75 Hydrant Flushing 3/8/2011 15 1,424 1,424 0.15 7.9 0

Sunnyvale 538‐102‐75 Hydrant Flushing 3/8/2011 15 1,424 1,424 0.05 8.00 0

Sunnyvale 537‐109‐75 Hydrant Flushing 3/8/2011 45 1,442 1,442 0.01 8.30 0

Sunnyvale 536‐102‐75 Hydrant Flushing 3/8/2011 15 1,443 1,443 0.13 7.7 0

Sunnyvale 537‐101‐75 Hydrant Flushing 3/8/2011 15 1,443 1,443 0.02 8.3 0

Sunnyvale 537‐105‐75 Hydrant Flushing 3/8/2011 15 1,443 1,443 0 8.40 0

Sunnyvale 537‐110‐75 Hydrant Flushing 3/8/2011 15 1,443 1,443 0 8.60 0

Sunnyvale 536‐104‐75 Hydrant Flushing 3/8/2011 8 1,463 1,463 0.07 8.1 0

Sunnyvale 537‐103‐75 Hydrant Flushing 3/8/2011 15 1,463 1,463 0.03 8.7 0

Sunnyvale 537‐106‐75 Hydrant Flushing 3/8/2011 18 1,463 1,463 0 8.70 0

Sunnyvale 537‐107‐75 Hydrant Flushing 3/8/2011 16 1,463 1,463 0.03 8.30 0

Sunnyvale 538‐101‐75 Hydrant Flushing 3/8/2011 10 1,463 1,463 0.02 8.00 0
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Sunnyvale 536‐105‐75 Hydrant Flushing 3/8/2011 18 1,472 1,472 0.09 8.3 0

Sunnyvale 537‐102‐75 Hydrant Flushing 3/8/2011 15 1,482 1,482 0.05 8 0

Sunnyvale 536‐106‐75 Hydrant Flushing 3/8/2011 15 1,491 1,491 0.09 8.3 0

Sunnyvale 536‐107‐75 Hydrant Flushing 3/8/2011 8 1,500 1,500 0.07 8.1 0

Sunnyvale 536‐108‐75 Hydrant Flushing 3/8/2011 8 1,500 1,500 0.03 8 0

Sunnyvale 536‐109‐75 Hydrant Flushing 3/8/2011 12 1,500 1,500 0 8 0

Sunnyvale 537‐108‐75 Hydrant Flushing 3/8/2011 30 1,500 1,500 0.01 8.60 0

Sunnyvale 232‐104‐75 Hydrant Flushing 3/9/2011 15 12,816 12,816 0.03 7.90 0

Sunnyvale 232‐105‐75 Hydrant Flushing 3/9/2011 10 14,240 14,240 0.04 7.60 0

Sunnyvale 232‐101‐75 Hydrant Flushing 3/9/2011 10 14,630 14,630 0.06 7.80 0

Sunnyvale 232‐106‐75 Hydrant Flushing 3/9/2011 15 21,360 21,360 0.02 8.00 0

Sunnyvale 232‐102‐75 Hydrant Flushing 3/9/2011 15 21,645 21,645 0.03 8.30 0

Sunnyvale 231‐101‐75 Hydrant Flushing 3/9/2011 15 22,230 22,230 0.02 7.70 0

Sunnyvale 231‐15‐75 Hydrant Flushing 3/9/2011 15 22,230 22,230 0 8.00 0

Sunnyvale 551‐104‐75 Hydrant Flushing 3/10/2011 15 14,430 14,430 0 8.20 0

Sunnyvale 552‐102‐75 Hydrant Flushing 3/10/2011 10 14,630 14,630 0.04 7.80 0

Sunnyvale 233‐104‐75 Hydrant Flushing 3/10/2011 20 20,480 20,480 0.01 7.70 0

Sunnyvale 233‐103‐11 Hydrant Flushing 3/10/2011 15 20,760 20,760 0 7.90 0

Sunnyvale 548‐103‐75 Hydrant Flushing 3/10/2011 15 20,760 20,760 0.01 8.40 0

Sunnyvale 233‐102‐75 Hydrant Flushing 3/10/2011 15 21,360 21,360 0.02 8.10 0

Sunnyvale 233‐109‐75 Hydrant Flushing 3/10/2011 15 21,645 21,645 0.04 7.80 0

Sunnyvale 551‐101‐75 Hydrant Flushing 3/10/2011 15 21,645 21,645 0.04 7.80 0

Sunnyvale 548‐101‐75 Hydrant Flushing 3/10/2011 15 21,945 21,945 0 8.50 0

Sunnyvale 551‐102‐75 Hydrant Flushing 3/10/2011 15 21,945 21,945 0.02 8.20 0

Sunnyvale 551‐103‐75 Hydrant Flushing 3/10/2011 15 21,945 21,945 0.01 7.90 0

Sunnyvale 233‐101‐75 Hydrant Flushing 3/10/2011 15 22,230 22,230 0 7.70 0

Sunnyvale 550‐104‐75 Hydrant Flushing 3/10/2011 15 22,230 22,230 0.02 8.00 0

Sunnyvale 548‐102‐75 Hydrant Flushing 3/10/2011 15 22,500 22,500 0.03 8.00 0

Sunnyvale 550‐103‐75 Hydrant Flushing 3/10/2011 15 22,520 22,520 0.02 7.70 0

Sunnyvale 548‐107‐75 Hydrant Flushing 3/10/2011 15 22,560 22,560 0.04 8.40 0
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Sunnyvale 235‐110‐75 Hydrant Flushing 3/15/2011 11 11,072 11,072 0 7.90 0

Sunnyvale 234‐101‐75 Hydrant Flushing 3/15/2011 8 11,232 11,232 0.01 7.70 0

Sunnyvale 234‐106‐75 Hydrant Flushing 3/15/2011 8 11,232 11,232 0.01 7.70 0

Sunnyvale 235‐106‐75 Hydrant Flushing 3/15/2011 9 12,078 12,078 0.02 7.60 0

Sunnyvale 236‐102‐75 Hydrant Flushing 3/15/2011 9 12,078 12,078 0.11 7.70 0

Sunnyvale 234‐103‐75 Hydrant Flushing 3/15/2011 11 12,456 12,456 0.05 7.70 0

Sunnyvale 235‐109‐75 Hydrant Flushing 3/15/2011 11 12,636 12,636 0.08 7.20 0

Sunnyvale 234‐102‐75 Hydrant Flushing 3/15/2011 9 12,816 12,816 0 7.70 0

Sunnyvale 235‐107‐75 Hydrant Flushing 3/15/2011 9 12,816 12,816 0.12 7.40 0

Sunnyvale 235‐111‐75 Hydrant Flushing 3/15/2011 11 14,762 14,762 0.06 7.80 0

Sunnyvale 235‐103‐75 Hydrant Flushing 3/15/2011 11 14,993 14,993 0.19 7.70 0

Sunnyvale 234‐104‐75 Hydrant Flushing 3/15/2011 11 15,224 15,224 0.05 7.50 0

Sunnyvale 236‐101‐75 Hydrant Flushing 3/15/2011 12 16,104 16,104 0.26 7.60 0

Sunnyvale 235‐101‐74 Hydrant Flushing 3/15/2011 12 16,224 16,224 0.03 7.60 0

Sunnyvale 235‐102‐74 Hydrant Flushing 3/15/2011 12 16,224 16,224 0 7.70 0

Sunnyvale 235‐108‐75 Hydrant Flushing 3/15/2011 12 16,224 16,224 0.01 7.40 0

Sunnyvale 235‐104‐75 Hydrant Flushing 3/15/2011 12 16,848 16,848 0.19 7.40 0

Sunnyvale 234‐105‐75 Hydrant Flushing 3/15/2011 15 21,060 21,060 0.08 7.60 0

Sunnyvale 235‐105‐75 Hydrant Flushing 3/15/2011 18 25,272 25,272 0.12 7.40 0

Sunnyvale 236‐105‐75 Hydrant Flushing 3/16/2011 8 10,400 10,400 0.14 7.40 0

Sunnyvale 237‐103‐75 Hydrant Flushing 3/16/2011 8 10,400 10,400 0.08 7.70 0

Sunnyvale 236‐107‐75 Hydrant Flushing 3/16/2011 8 11,072 11,072 0.06 7.40 0

Sunnyvale 236‐108‐75 Hydrant Flushing 3/16/2011 9 11,502 11,502 0.09 7.60 0

Sunnyvale 238‐102‐74 Hydrant Flushing 3/16/2011 9 11,700 11,700 0.01 7.60 0

Sunnyvale 237‐107‐74 Hydrant Flushing 3/16/2011 9 12,078 12,078 0.03 7.50 0

Sunnyvale 237‐108‐74 Hydrant Flushing 3/16/2011 9 12,078 12,078 0 7.70 0

Sunnyvale 237‐102‐75 Hydrant Flushing 3/16/2011 11 13,805 13,805 0.03 7.60 0

Sunnyvale 238‐104‐74 Hydrant Flushing 3/16/2011 11 14,088 14,088 0.02 7.70 0

Sunnyvale 237‐105‐74 Hydrant Flushing 3/16/2011 11 14,300 14,300 0.09 7.70 0

Sunnyvale 236‐106‐75 Hydrant Flushing 3/16/2011 11 14,762 14,762 0.01 7.40 0
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Sunnyvale 236‐103‐75 Hydrant Flushing 3/16/2011 11 15,224 15,224 0.03 7.80 0

Sunnyvale 237‐101‐75 Hydrant Flushing 3/16/2011 12 15,600 15,600 0.08 7.70 0

Sunnyvale 237‐106‐75 Hydrant Flushing 3/16/2011 12 15,600 15,600 0.02 7.80 0

Sunnyvale 236‐109‐75 Hydrant Flushing 3/16/2011 12 15,840 15,840 0.19 7.60 0

Sunnyvale 237‐104‐75 Hydrant Flushing 3/16/2011 12 15,840 15,840 0.09 7.60 0

Sunnyvale 236‐110‐74 Hydrant Flushing 3/16/2011 12 16,104 16,104 0.05 7.60 0

Sunnyvale 236‐104‐75 Hydrant Flushing 3/16/2011 15 20,130 20,130 0.06 7.60 0

Sunnyvale 238‐101‐74 Hydrant Flushing 3/16/2011 16 20,800 20,800 0.03 7.70 0

Sunnyvale 238‐107‐74 Hydrant Flushing 3/16/2011 18 23,004 23,004 0.12 7.30 0

Sunnyvale 245‐102‐75 Hydrant Flushing 3/17/2011 7 9,100 9,100 0.07 8.20 0

Sunnyvale 245‐104‐75 Hydrant Flushing 3/17/2011 8 10,224 10,224 0.02 7.90 0

Sunnyvale 245‐104‐75 Hydrant Flushing 3/17/2011 8 10,224 10,224 0.02 7.90 0

Sunnyvale 238‐103‐75 Hydrant Flushing 3/17/2011 10 11,620 11,620 0.09 7.70 0

Sunnyvale 245‐101‐75 Hydrant Flushing 3/17/2011 15 12,100 12,100 0.07 7.80 0

Sunnyvale 245‐105‐75 Hydrant Flushing 3/17/2011 10 13,000 13,000 0.1 7.90 0

Sunnyvale 238‐105‐75 Hydrant Flushing 3/17/2011 11 13,046 13,046 0.08 7.80 0

Sunnyvale 569‐101‐75 Hydrant Flushing 3/17/2011 10 14,040 14,040 0.07 8.30 0

Sunnyvale 552‐101‐78 Hydrant Flushing 3/17/2011 10 14,430 14,430 0 8.20 0

Sunnyvale 569‐102‐75 Hydrant Flushing 3/17/2011 10 14,430 14,430 0.03 8.00 0

Sunnyvale 589‐102‐75 Hydrant Flushing 3/17/2011 10 14,430 14,430 0 8.00 0

Sunnyvale 569‐103‐75 Hydrant Flushing 3/17/2011 10 14,630 14,630 0.06 8.20 0

Sunnyvale 589‐101‐75 Hydrant Flushing 3/17/2011 10 14,630 14,630 0.04 8.10 0

Sunnyvale 552‐102‐75 Hydrant Flushing 3/17/2011 10 14,820 14,820 0.01 8.10 0

Sunnyvale 238‐106‐75 Hydrant Flushing 3/17/2011 13 15,418 15,418 0.1 7.60 0

Sunnyvale 245‐107‐75 Hydrant Flushing 3/17/2011 15 20,130 20,130 0.08 8.00 0

Sunnyvale 552‐103‐75 Hydrant Flushing 3/17/2011 15 21,945 21,945 0.05 8.00 0

Sunnyvale 245‐106‐75 Hydrant Flushing 3/17/2011 18 26,400 26,400 0.09 8.10 0

Sunnyvale 246‐103‐75 Hydrant Flushing 3/21/2011 8 9,864 9,864 0.01 7.40 0

Sunnyvale 245‐109‐75 Hydrant Flushing 3/21/2011 8 10,400 10,400 0.09 7.50 0

Sunnyvale 247‐103‐75 Hydrant Flushing 3/21/2011 8 11,232 11,232 0 7.10 0
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Sunnyvale 246‐110‐75 Hydrant Flushing 3/21/2011 9 12,078 12,078 0.09 7.60 0

Sunnyvale 246‐109‐75 Hydrant Flushing 3/21/2011 9 12,267 12,267 0.01 7.50 0

Sunnyvale 247‐104‐75 Hydrant Flushing 3/21/2011 9 12,816 12,816 0.12 7.20 0

Sunnyvale 245‐108‐75 Hydrant Flushing 3/21/2011 10 13,000 13,000 0.05 7.40 0

Sunnyvale 245‐110‐75 Hydrant Flushing 3/21/2011 11 14,058 14,058 0.04 7.60 0

Sunnyvale 246‐107‐75 Hydrant Flushing 3/21/2011 11 14,058 14,058 0.01 7.50 0

Sunnyvale 246‐106‐75 Hydrant Flushing 3/21/2011 11 14,762 14,762 0.08 7.40 0

Sunnyvale 247‐101‐75 Hydrant Flushing 3/21/2011 11 15,664 15,664 0.09 7.00 0

Sunnyvale 246‐101‐75 Hydrant Flushing 3/21/2011 12 16,104 16,104 0.03 7.50 0

Sunnyvale 246‐102‐75 Hydrant Flushing 3/21/2011 12 16,104 16,104 0.08 7.70 0

Sunnyvale 246‐104‐75 Hydrant Flushing 3/21/2011 12 16,104 16,104 0.07 7.40 0

Sunnyvale 246‐111‐75 Hydrant Flushing 3/21/2011 12 16,608 16,608 0.08 7.10 0

Sunnyvale 246‐108‐75 Hydrant Flushing 3/21/2011 12 16,848 16,848 0.09 7.40 0

Sunnyvale 247‐102‐75 Hydrant Flushing 3/21/2011 12 17,088 17,088 0.05 7.20 0

Sunnyvale 246‐105‐74 Hydrant Flushing 3/21/2011 15 19,500 19,500 0.08 7.10 0

Sunnyvale 246‐112‐75 Hydrant Flushing 3/21/2011 13 25,272 25,272 0.1 6.90 0

Sunnyvale 248‐111‐75 Hydrant Flushing 3/22/2011 10 13,630 13,630 0.09 8.20 0

Sunnyvale 248‐112‐75 Hydrant Flushing 3/22/2011 10 14,630 14,630 0.07 8.10 0

Sunnyvale 248‐113‐75 Hydrant Flushing 3/22/2011 12 17,088 17,088 0.07 7.90 0

Sunnyvale 247‐107‐75 Hydrant Flushing 3/22/2011 15 21,060 21,060 0.03 7.70 0

Sunnyvale 248‐110‐75 Hydrant Flushing 3/22/2011 15 21,060 21,060 0.06 8.00 0

Sunnyvale 248‐101‐75 Hydrant Flushing 3/22/2011 19 27,227 27,227 0.07 7.60 0

Sunnyvale 589‐104‐75 Hydrant Flushing 3/24/2011 15 21,360 21,360 0 8.20 0

Sunnyvale 589‐106‐75 Hydrant Flushing 3/24/2011 15 21,360 21,360 0.09 8.50 0

Sunnyvale 589‐111‐75 Hydrant Flushing 3/24/2011 15 21,360 21,360 0.1 8.40 0

Sunnyvale 592‐102‐75 Hydrant Flushing 3/24/2011 15 21,360 21,360 0.07 8.70 0

Sunnyvale 248‐104‐75 Hydrant Flushing 3/24/2011 15 21,445 21,445 0 8.00 0

Sunnyvale 589‐103‐75 Hydrant Flushing 3/24/2011 15 21,630 21,630 0.06 0

Sunnyvale 248‐102‐75 Hydrant Flushing 3/24/2011 20 21,645 21,645 0 8.00 0

Sunnyvale 248‐103‐75 Hydrant Flushing 3/24/2011 15 21,645 21,645 0.03 7.50 0
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Sunnyvale 249‐112‐75 Hydrant Flushing 3/24/2011 15 21,645 21,645 0.03 7.80 0

Sunnyvale 592‐101‐75 Hydrant Flushing 3/24/2011 15 21,945 21,945 0.02 8.20 0

Sunnyvale 249‐111‐75 Hydrant Flushing 3/24/2011 15 22,500 22,500 0.05 7.90 0

Sunnyvale 589‐105‐75 Hydrant Flushing 3/24/2011 15 22,500 22,500 0.03 8.70 0

Sunnyvale 589‐107‐75 Hydrant Flushing 3/24/2011 10 22,635 22,635 0.14 8.30 0

Sunnyvale 589‐108‐75 Hydrant Flushing 3/24/2011 15 22,635 22,635 0.16 8.40 0

Sunnyvale 269‐103‐75 Hydrant Flushing 5/1/2011 10 11,130 11,130 0.18 8.20 0

Sunnyvale 650‐104‐94 Hydrant Flushing 5/1/2011 9 12,987 12,987 0.15 8.20 0

Sunnyvale 269‐104‐75 Hydrant Flushing 5/1/2011 12 13,356 13,356 0.03 8.30 0

Sunnyvale 627‐102‐94 Hydrant Flushing 5/1/2011 10 14,820 14,820 0.06 8.60 0

Sunnyvale 629‐107‐94 Hydrant Flushing 5/1/2011 10 14,820 14,820 0 8.20 0

Sunnyvale 650‐101‐94 Hydrant Flushing 5/1/2011 12 17,088 17,088 0 8.70 0

Sunnyvale 651‐104‐94 Hydrant Flushing 5/1/2011 12 17,424 17,424 0.09 8.10 0

Sunnyvale 651‐102‐94 Hydrant Flushing 5/1/2011 12 17,556 17,556 0.07 8.00 0

Sunnyvale 626‐101‐94 Hydrant Flushing 5/1/2011 12 17,784 17,784 0.08 8.40 0

Sunnyvale 627‐101‐94 Hydrant Flushing 5/1/2011 12 17,796 17,796 0.07 8.40 0

Sunnyvale 627‐105‐94 Hydrant Flushing 5/1/2011 12 18,000 18,000 0.09 8.70 0

Sunnyvale 651‐105‐94 Hydrant Flushing 5/1/2011 12 18,000 18,000 0.07 8.30 0

Sunnyvale 651‐105‐94 Hydrant Flushing 5/1/2011 13 18,759 18,759 0.09 8.20 0

Sunnyvale 629‐108‐94 Hydrant Flushing 5/1/2011 13 19,266 19,266 0 8.70 0

Sunnyvale 650‐102‐94 Hydrant Flushing 5/1/2011 13 19,266 19,266 0.13 8.00 0

Sunnyvale 650‐103‐94 Hydrant Flushing 5/1/2011 12 19,266 19,266 0.07 8.40 0

Sunnyvale 627‐104‐94 Hydrant Flushing 5/1/2011 13 19,500 19,500 0.04 8.20 0

Sunnyvale 627‐103‐94 Hydrant Flushing 5/1/2011 14 21,000 21,000 0.07 8.20 0

Sunnyvale 651‐101‐94 Hydrant Flushing 5/1/2011 15 21,000 21,000 0.03 8.40 0

Sunnyvale 271‐107‐75 Hydrant Flushing 5/3/2011 10 11,740 11,740 0.09 8.00 0

Sunnyvale 271‐105‐75 Hydrant Flushing 5/3/2011 10 11,860 11,860 0.1 8.10 0

Sunnyvale 271‐103‐75 Hydrant Flushing 5/3/2011 11 12,518 12,518 0.07 8.00 0

Sunnyvale 271‐108‐75 Hydrant Flushing 5/3/2011 11 12,650 12,650 0.07 8.10 0

Sunnyvale 271‐106‐75 Hydrant Flushing 5/3/2011 11 12,914 12,914 0.09 8.20 0
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Sunnyvale 221‐117‐75 Hydrant Flushing 5/3/2011 12 13,044 13,044 0.08 8.20 0

Sunnyvale 271‐102‐75 Hydrant Flushing 5/3/2011 12 13,656 13,656 0.07 8.00 0

Sunnyvale 221‐117‐75 Hydrant Flushing 5/3/2011 12 13,944 13,944 0.05 8.20 0

Sunnyvale 271‐109‐75 Hydrant Flushing 5/3/2011 12 13,944 13,944 0.06 8.10 0

Sunnyvale 271‐115‐75 Hydrant Flushing 5/3/2011 12 13,944 13,944 0.09 7.70 0

Sunnyvale 271‐118‐75 Hydrant Flushing 5/3/2011 12 18,000 18,000 0.02 8.10 0

Sunnyvale 271‐101‐75 Hydrant Flushing 5/3/2011 16 18,208 18,208 0.09 8.00 0

Sunnyvale 271‐119‐75 Hydrant Flushing 5/3/2011 13 19,500 19,500 0.02 8.00 0

Sunnyvale 271‐114‐75 Hydrant Flushing 5/3/2011 20 23,240 23,240 0.01 7.90 0

Sunnyvale 174‐105‐75 Hydrant Flushing 5/4/2011 12 13,824 13,824 0 8.70 0

Sunnyvale 272‐108‐75 Hydrant Flushing 5/4/2011 10 14,040 14,040 0 8.00 0

Sunnyvale 173‐112‐75 Hydrant Flushing 5/4/2011 12 14,232 14,232 0.04 8.70 0

Sunnyvale 174‐101‐75 Hydrant Flushing 5/4/2011 12 14,232 14,232 0.08 7.90 0

Sunnyvale 186‐103‐75 Hydrant Flushing 5/4/2011 12 14,232 14,232 0.06 8.40 0

Sunnyvale 174‐112‐75 Hydrant Flushing 5/4/2011 13 14,950 14,950 0.09 8.00 0

Sunnyvale 173‐104‐75 Hydrant Flushing 5/4/2011 13 15,106 15,106 0.03 8.30 0

Sunnyvale 272‐107‐75 Hydrant Flushing 5/4/2011 11 15,334 15,334 0.05 8.40 0

Sunnyvale 272‐105‐75 Hydrant Flushing 5/4/2011 11 15,664 15,664 0.03 7.90 0

Sunnyvale 272‐106‐75 Hydrant Flushing 5/4/2011 11 16,401 16,401 0.07 8.10 0

Sunnyvale 272‐109‐75 Hydrant Flushing 5/4/2011 12 16,608 16,608 0.08 8.10 0

Sunnyvale 272‐110‐75 Hydrant Flushing 5/4/2011 12 16,608 16,608 0.08 8.20 0

Sunnyvale 173‐114‐75 Hydrant Flushing 5/4/2011 15 17,280 17,280 0 8.00 0

Sunnyvale 174‐111‐75 Hydrant Flushing 5/4/2011 15 17,610 17,610 0.03 8.70 0

Sunnyvale 173‐115‐75 Hydrant Flushing 5/4/2011 18 20,034 20,034 0 8.70 0

Sunnyvale 272‐104‐75 Hydrant Flushing 5/4/2011 16 22,784 22,784 0.08 8.30 0

Sunnyvale 175‐101‐75 Hydrant Flushing 5/4/2011 10 23,480 23,480 0.04 8.70 0

Sunnyvale 272‐103‐75 Hydrant Flushing 5/5/2011 6 8,424 8,424 0.05 7.70 0

Sunnyvale 269‐104‐75 Hydrant Flushing 5/5/2011 12 11,620 11,620 0.02 8.70 0

Sunnyvale 269‐109‐75 Hydrant Flushing 5/5/2011 10 11,860 11,860 0 7.90 0

Sunnyvale 271‐111‐75 Hydrant Flushing 5/5/2011 10 11,860 11,860 0.06 7.90 0
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Sunnyvale 187‐107‐75 Hydrant Flushing 5/5/2011 11 12,518 12,518 0.06 8.70 0

Sunnyvale 271‐104‐75 Hydrant Flushing 5/5/2011 12 14,088 14,088 0.07 8.00 0

Sunnyvale 186‐102‐75 Hydrant Flushing 5/5/2011 12 14,232 14,232 0 8.20 0

Sunnyvale 187‐108‐75 Hydrant Flushing 5/5/2011 12 14,232 14,232 0.09 8.50 0

Sunnyvale 187‐109‐75 Hydrant Flushing 5/5/2011 12 14,232 14,232 0.02 8.70 0

Sunnyvale 269‐107‐75 Hydrant Flushing 5/5/2011 12 14,232 14,232 0.01 8.10 0

Sunnyvale 272‐101‐75 Hydrant Flushing 5/5/2011 11 15,334 15,334 0 8.00 0

Sunnyvale 186‐103‐75 Hydrant Flushing 5/5/2011 18 15,418 15,418 0 8.20 0

Sunnyvale 187‐110‐75 Hydrant Flushing 5/5/2011 13 15,418 15,418 0.07 8.30 0

Sunnyvale 269‐109‐75 Hydrant Flushing 5/5/2011 13 15,418 15,418 0.09 8.50 0

Sunnyvale 269‐110‐75 Hydrant Flushing 5/5/2011 13 15,418 15,418 0.09 8.50 0

Sunnyvale 272‐102‐75 Hydrant Flushing 5/5/2011 12 15,444 15,444 0 7.60 0

Sunnyvale 271‐112‐75 Hydrant Flushing 5/5/2011 11 16,500 16,500 0 7.80 0

Sunnyvale 271‐110‐75 Hydrant Flushing 5/5/2011 14 16,604 16,604 0 7.80 0

Sunnyvale 271‐113‐75 Hydrant Flushing 5/5/2011 12 16,956 16,956 0.04 7.70 0

Sunnyvale 511‐106‐75 Hydrant Flushing 5/9/2011 8 11,232 11,232 0 8.20 0

Sunnyvale 511‐102‐75 Hydrant Flushing 5/9/2011 8 11,544 11,544 0.02 8.00 0

Sunnyvale 530‐102‐74 Hydrant Flushing 5/9/2011 8 11,544 11,544 0.02 7.90 0

Sunnyvale 530‐106‐75 Hydrant Flushing 5/9/2011 9 11,544 11,544 0.03 7.90 0

Sunnyvale 530‐107‐74 Hydrant Flushing 5/9/2011 8 11,544 11,544 0.07 7.80 0

Sunnyvale 531‐101‐75 Hydrant Flushing 5/9/2011 9 12,816 12,816 0 8.00 0

Sunnyvale 530‐107‐74 Hydrant Flushing 5/9/2011 9 13,167 13,167 0.03 7.90 0

Sunnyvale 530‐108‐74 Hydrant Flushing 5/9/2011 10 14,240 14,240 0.08 7.90 0

Sunnyvale 530‐109‐74 Hydrant Flushing 5/9/2011 10 14,240 14,240 0.1 7.90 0

Sunnyvale 531‐102‐74 Hydrant Flushing 5/9/2011 10 14,240 14,240 0.19 7.80 0

Sunnyvale 511‐101‐75 Hydrant Flushing 5/9/2011 10 14,430 14,430 0.03 8.20 0

Sunnyvale 511‐110‐75 Hydrant Flushing 5/9/2011 10 14,430 14,430 0.24 8.00 0

Sunnyvale 511‐103‐75 Hydrant Flushing 5/9/2011 11 15,444 15,444 0.03 7.90 0

Sunnyvale 511‐104‐75 Hydrant Flushing 5/9/2011 11 15,444 15,444 0.15 8.00 0

Sunnyvale 511‐108‐74 Hydrant Flushing 5/9/2011 11 16,093 16,093 0.2 8.10 0
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Sunnyvale 530‐101‐74 Hydrant Flushing 5/9/2011 12 17,088 17,088 0.03 7.80 0

Sunnyvale 511‐107‐74 Hydrant Flushing 5/9/2011 12 17,316 17,316 0.18 8.10 0

Sunnyvale 530‐104‐74 Hydrant Flushing 5/9/2011 12 17,586 17,586 0.05 7.90 0

Sunnyvale 511‐105‐75 Hydrant Flushing 5/9/2011 18 21,060 21,060 0.12 8.10 0

Sunnyvale 530‐105‐74 Hydrant Flushing 5/9/2011 18 24,531 24,531 0.07 7.80 0

Sunnyvale 212‐102‐75 Hydrant Flushing 5/10/2011 4 4,648 4,648 0.11 8.70 0

Sunnyvale 211‐107‐75 Hydrant Flushing 5/10/2011 9 10,242 10,242 0.6 8.70 0

Sunnyvale 189‐109‐75 Hydrant Flushing 5/10/2011 10 11,130 11,130 0 8.40 0

Sunnyvale 189‐111‐75 Hydrant Flushing 5/10/2011 10 11,130 11,130 0.04 8.60 0

Sunnyvale 188‐102‐75 Hydrant Flushing 5/10/2011 10 11,380 11,380 0.06 8.50 0

Sunnyvale 188‐101‐75 Hydrant Flushing 5/10/2011 11 12,782 12,782 0.07 8.60 0

Sunnyvale 189‐101‐75 Hydrant Flushing 5/10/2011 12 13,656 13,656 0.01 8.30 0

Sunnyvale 189‐102‐75 Hydrant Flushing 5/10/2011 12 13,656 13,656 0 8.70 0

Sunnyvale 189‐103‐75 Hydrant Flushing 5/10/2011 12 13,656 13,656 0.07 8.70 0

Sunnyvale 211‐105‐75 Hydrant Flushing 5/10/2011 12 13,656 13,656 0.04 8.40 0

Sunnyvale 212‐109‐75 Hydrant Flushing 5/10/2011 12 13,656 13,656 0.06 8.70 0

Sunnyvale 190‐113‐75 Hydrant Flushing 5/10/2011 13 13,824 13,824 0.11 8.70 0

Sunnyvale 212‐104‐75 Hydrant Flushing 5/10/2011 13 15,106 15,106 0.04 8.70 0

Sunnyvale 212‐107‐75 Hydrant Flushing 5/10/2011 13 15,106 15,106 0.04 7.90 0

Sunnyvale 212‐109‐75 Hydrant Flushing 5/10/2011 14 15,218 15,218 0.05 8.70 0

Sunnyvale 212‐103‐75 Hydrant Flushing 5/10/2011 14 15,418 15,418 0.09 8.70 0

Sunnyvale 188‐103‐75 Hydrant Flushing 5/10/2011 19 16,971 16,971 0.01 8.70 0

Sunnyvale 211‐107‐75 Hydrant Flushing 5/10/2011 15 17,070 17,070 0.07 8.70 0

Sunnyvale 212‐101‐75 Hydrant Flushing 5/10/2011 13 17,790 17,790 0.04 8.70 0

Sunnyvale 214‐101‐75 Hydrant Flushing 5/11/2011 8 9,680 9,680 0.09 8.50 0

Sunnyvale 214‐102‐75 Hydrant Flushing 5/11/2011 10 12,100 12,100 0.08 8.70 0

Sunnyvale 213‐102‐75 Hydrant Flushing 5/11/2011 11 13,046 13,046 0.1 8.40 0

Sunnyvale 213‐104‐75 Hydrant Flushing 5/11/2011 11 13,046 13,046 0.07 8.70 0

Sunnyvale 213‐111‐75 Hydrant Flushing 5/11/2011 11 13,046 13,046 0.03 8.30 0

Sunnyvale 214‐108‐75 Hydrant Flushing 5/11/2011 11 13,046 13,046 0.04 8.00 0
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Sunnyvale 213‐101‐75 Hydrant Flushing 5/11/2011 12 13,944 13,944 0.02 7.30 0

Sunnyvale 213‐103‐75 Hydrant Flushing 5/11/2011 12 13,944 13,944 0.01 8.70 0

Sunnyvale 213‐109‐75 Hydrant Flushing 5/11/2011 12 13,944 13,944 0.06 8.70 0

Sunnyvale 213‐110‐75 Hydrant Flushing 5/11/2011 12 13,944 13,944 0.06 7.80 0

Sunnyvale 213‐106‐75 Hydrant Flushing 5/11/2011 12 14,232 14,232 0.05 8.40 0

Sunnyvale 214‐107‐75 Hydrant Flushing 5/11/2011 12 14,232 14,232 0.05 8.70 0

Sunnyvale 214‐106‐75 Hydrant Flushing 5/11/2011 12 14,520 14,520 0.05 8.70 0

Sunnyvale 215‐103‐75 Hydrant Flushing 5/11/2011 12 14,520 14,520 0 8.20 0

Sunnyvale 214‐103‐75 Hydrant Flushing 5/11/2011 12 14,732 14,732 0.04 8.70 0

Sunnyvale 214‐105‐75 Hydrant Flushing 5/11/2011 12 14,796 14,796 0.03 8.00 0

Sunnyvale 213‐108‐75 Hydrant Flushing 5/11/2011 13 15,106 15,106 0.05 8.20 0

Sunnyvale 214‐104‐75 Hydrant Flushing 5/11/2011 13 15,330 15,330 0.9 8.70 0

Sunnyvale 215‐102‐75 Hydrant Flushing 5/11/2011 13 15,730 15,730 0.04 8.50 0

Sunnyvale 215‐104‐75 Hydrant Flushing 5/11/2011 13 15,730 15,730 0.05 8.60 0

Sunnyvale 215‐101‐75 Hydrant Flushing 5/11/2011 14 16,604 16,604 0.05 8.60 0

Sunnyvale 213‐112‐75 Hydrant Flushing 5/11/2011 16 18,592 18,592 0.03 8.50 0

Sunnyvale 213‐105‐75 Hydrant Flushing 5/11/2011 17 19,346 19,346 0.06 8.70 0

Sunnyvale 213‐107‐75 Hydrant Flushing 5/11/2011 11 24,906 24,906 0.09 8.40 0

Sunnyvale 613‐104‐75 Hydrant Flushing 5/12/2011 9 13,338 13,338 0 8.50 0

Sunnyvale 588‐106‐75 Hydrant Flushing 5/12/2011 10 14,320 14,320 0.06 8.50 0

Sunnyvale 614‐103‐75 Hydrant Flushing 5/12/2011 10 14,820 14,820 0.03 8.00 0

Sunnyvale 573‐107‐75 Hydrant Flushing 5/12/2011 10 15,000 15,000 0.08 8.70 0

Sunnyvale 587‐103‐75 Hydrant Flushing 5/12/2011 10 15,000 15,000 0.04 8.70 0

Sunnyvale 588‐103‐75 Hydrant Flushing 5/12/2011 10 15,000 15,000 0.02 8.50 0

Sunnyvale 612‐105‐75 Hydrant Flushing 5/12/2011 10 15,000 15,000 0.18 8.40 0

Sunnyvale 613‐103‐75 Hydrant Flushing 5/12/2011 10 15,000 15,000 0.14 8.50 0

Sunnyvale 588‐108‐75 Hydrant Flushing 5/12/2011 21 16,093 16,093 0.11 8.70 0

Sunnyvale 612‐101‐75 Hydrant Flushing 5/12/2011 11 16,093 16,093 0 8.60 0

Sunnyvale 614‐104‐75 Hydrant Flushing 5/12/2011 11 16,093 16,093 0.08 8.70 0

Sunnyvale 587‐102‐75 Hydrant Flushing 5/12/2011 11 16,302 16,302 0 8.40 0
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Sunnyvale 614‐102‐75 Hydrant Flushing 5/12/2011 11 16,302 16,302 0 8.60 0

Sunnyvale 588‐104‐75 Hydrant Flushing 5/12/2011 11 16,500 16,500 0.05 8.50 0

Sunnyvale 629‐105‐75 Hydrant Flushing 5/12/2011 11 16,500 16,500 0.01 8.80 0

Sunnyvale 612‐104‐75 Hydrant Flushing 5/12/2011 12 17,784 17,784 0.02 8.00 0

Sunnyvale 588‐101‐75 Hydrant Flushing 5/12/2011 12 18,000 18,000 0.06 8.50 0

Sunnyvale 588‐107‐75 Hydrant Flushing 5/12/2011 12 18,000 18,000 0.07 8.70 0

Sunnyvale 588‐108‐75 Hydrant Flushing 5/12/2011 12 18,000 18,000 0.03 8.70 0

Sunnyvale 612‐106‐75 Hydrant Flushing 5/12/2011 11 18,000 18,000 0.11 8.70 0

Sunnyvale 629‐104‐75 Hydrant Flushing 5/12/2011 12 18,000 18,000 0.05 8.40 0

Sunnyvale 587‐101‐75 Hydrant Flushing 5/12/2011 13 19,500 19,500 0.06 7.90 0

Sunnyvale 612‐103‐75 Hydrant Flushing 5/12/2011 13 19,500 19,500 0.07 8.40 0

Sunnyvale 629‐106‐75 Hydrant Flushing 5/12/2011 14 20,482 20,482 0.09 8.30 0

Sunnyvale 613‐101‐75 Hydrant Flushing 5/12/2011 14 20,748 20,748 0.07 8.60 0

Sunnyvale 612‐102‐75 Hydrant Flushing 5/12/2011 14 21,000 21,000 0.19 8.30 0

Sunnyvale 614‐105‐75 Hydrant Flushing 5/12/2011 15 22,230 22,230 0.05 8.20 0

Sunnyvale 588‐102‐75 Hydrant Flushing 5/12/2011 15 22,500 22,500 0.04 8.40 0

Sunnyvale 613‐102‐75 Hydrant Flushing 5/12/2011 15 22,500 22,500 0.04 8.30 0

Sunnyvale 588‐101‐75 Hydrant Flushing 5/12/2011 20 30,000 30,000 0.07 8.60 0

Sunnyvale 589‐113‐75 Hydrant Flushing 5/12/2011 22 32,604 32,604 0.08 8.10 0

Sunnyvale 589‐115‐75 Hydrant Flushing 5/13/2011 12 1,482 1,482 0.08 8.20 0

Sunnyvale 589‐114‐75 Hydrant Flushing 5/13/2011 9 13,419 13,419 0 8.40 0

Sunnyvale 589‐110‐75 Hydrant Flushing 5/13/2011 11 16,500 16,500 0.02 8.40 0

Sunnyvale 590‐102‐75 Hydrant Flushing 5/13/2011 11 16,500 16,500 0.08 8.10 0

Sunnyvale 589‐109‐75 Hydrant Flushing 5/13/2011 12 18,000 18,000 0.07 8.00 0

Sunnyvale 590‐105‐75 Hydrant Flushing 5/13/2011 12 18,000 18,000 0.08 8.60 0

Sunnyvale 590‐101‐75 Hydrant Flushing 5/13/2011 13 19,500 19,500 0.04 8.60 0

Sunnyvale 590‐103‐75 Hydrant Flushing 5/13/2011 13 19,500 19,500 0 8.40 0

Sunnyvale 587‐104‐75 Hydrant Flushing 5/13/2011 14 20,874 20,874 0.04 8.10 0

Sunnyvale 590‐104‐75 Hydrant Flushing 5/13/2011 14 21,000 21,000 0 7.90 0

Sunnyvale 590‐106‐75 Hydrant Flushing 5/13/2011 16 24,000 24,000 0.06 8.00 0
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Sunnyvale 589‐112‐75 Hydrant Flushing 5/13/2011 20 28,280 28,280 0.03 8.10 0

Sunnyvale 529‐101‐75 Hydrant Flushing 5/16/2011 9 12,816 12,816 0 8.00 0

Sunnyvale 529‐103‐75 Hydrant Flushing 5/16/2011 11 15,664 15,664 0 7.90 0

Sunnyvale 529‐105‐75 Hydrant Flushing 5/16/2011 11 15,664 15,664 0.24 8.10 0

Sunnyvale 529‐109‐75 Hydrant Flushing 5/16/2011 11 15,664 15,664 0 8.40 0

Sunnyvale 528‐101‐75 Hydrant Flushing 5/16/2011 13 15,759 15,759 0.08 7.40 0

Sunnyvale 512‐104‐75 Hydrant Flushing 5/16/2011 11 15,873 15,873 0 7.90 0

Sunnyvale 514‐101‐75 Hydrant Flushing 5/16/2011 11 15,873 15,873 0.01 7.40 0

Sunnyvale 514‐102‐75 Hydrant Flushing 5/16/2011 11 15,873 15,873 0.09 7.60 0

Sunnyvale 528‐102‐75 Hydrant Flushing 5/16/2011 15 15,873 15,873 0.03 7.50 0

Sunnyvale 529‐102‐75 Hydrant Flushing 5/16/2011 11 16,093 16,093 0.29 8.10 0

Sunnyvale 512‐102‐75 Hydrant Flushing 5/16/2011 12 17,088 17,088 0.03 8.60 0

Sunnyvale 529‐101‐75 Hydrant Flushing 5/16/2011 12 17,088 17,088 0.05 7.60 0

Sunnyvale 529‐104‐75 Hydrant Flushing 5/16/2011 12 17,088 17,088 0.08 8.00 0

Sunnyvale 513‐101‐75 Hydrant Flushing 5/16/2011 12 17,316 17,316 0.12 7.60 0

Sunnyvale 528‐103‐75 Hydrant Flushing 5/16/2011 12 17,316 17,316 0.09 7.60 0

Sunnyvale 529‐107‐76 Hydrant Flushing 5/16/2011 12 17,556 17,556 0.12 7.80 0

Sunnyvale 512‐103‐75 Hydrant Flushing 5/16/2011 13 18,759 18,759 0.04 7.70 0

Sunnyvale 529‐106‐75 Hydrant Flushing 5/16/2011 14 19,936 19,936 0.15 8.00 0

Sunnyvale 513‐101‐75 Hydrant Flushing 5/16/2011 14 20,202 20,202 0.01 7.40 0

Sunnyvale 512‐101‐75 Hydrant Flushing 5/16/2011 15 21,645 21,645 0.01 8.40 0

Sunnyvale 631‐105‐75 Hydrant Flushing 5/17/2011 12 1,800 1,800 0.16 8.20 0

Sunnyvale 615‐107‐75 Hydrant Flushing 5/17/2011 14 2,100 2,100 0.05 8.30 0

Sunnyvale 615‐108‐75 Hydrant Flushing 5/17/2011 7 9,541 9,541 0.14 8.10 0

Sunnyvale 631‐108‐75 Hydrant Flushing 5/17/2011 10 15,000 15,000 0.05 8 0

Sunnyvale 631‐108‐75 Hydrant Flushing 5/17/2011 10 15,000 15,000 0.07 8.30 0

Sunnyvale 615‐109‐75 Hydrant Flushing 5/17/2011 12 16,104 16,104 0.05 7.60 0

Sunnyvale 611‐106‐75 Hydrant Flushing 5/17/2011 11 16,302 16,302 0.38 8.70 0

Sunnyvale 649‐103‐75 Hydrant Flushing 5/17/2011 13 17,880 17,880 0.04 8.7 0

Sunnyvale 631‐106‐75 Hydrant Flushing 5/17/2011 12 18,000 18,000 0.19 8.30 0
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Sunnyvale 631‐101‐74 Hydrant Flushing 5/17/2011 12 18,240 18,240 0.16 7.90 0

Sunnyvale 631‐104‐75 Hydrant Flushing 5/17/2011 12 18,240 18,240 0.02 8.4 0

Sunnyvale 615‐106‐75 Hydrant Flushing 5/17/2011 12 18,480 18,480 0.02 8.20 0

Sunnyvale 631‐107‐75 Hydrant Flushing 5/17/2011 13 19,383 19,383 0 8.40 0

Sunnyvale 649‐104‐75 Hydrant Flushing 5/17/2011 18 19,383 19,383 0 8.5 0

Sunnyvale 610‐109‐75 Hydrant Flushing 5/17/2011 13 19,500 19,500 0.12 8.10 0

Sunnyvale 615‐102‐75 Hydrant Flushing 5/17/2011 13 19,500 19,500 0.09 8.70 0

Sunnyvale 631‐109‐75 Hydrant Flushing 5/17/2011 14 19,500 19,500 0.02 7.9 0

Sunnyvale 649‐101‐75 Hydrant Flushing 5/17/2011 13 19,500 19,500 0.06 8.7 0

Sunnyvale 649‐102‐75 Hydrant Flushing 5/17/2011 13 19,500 19,500 0.08 8.1 0

Sunnyvale 611‐105‐75 Hydrant Flushing 5/17/2011 13 20,020 20,020 0.44 8.1 0

Sunnyvale 652‐101‐75 Hydrant Flushing 5/17/2011 13 20,020 20,020 0.07 8.2 0

Sunnyvale 652‐102‐75 Hydrant Flushing 5/17/2011 13 20,020 20,020 0.03 7.8 0

Sunnyvale 611‐107‐75 Hydrant Flushing 5/17/2011 14 20,748 20,748 0.01 8.10 0

Sunnyvale 615‐105‐75 Hydrant Flushing 5/17/2011 11 21,280 21,280 0 8.10 0

Sunnyvale 187‐102‐75 Hydrant Flushing 5/18/2011 11 13,563 13,563 0 8.3 0

Sunnyvale 225‐102‐75 Hydrant Flushing 5/18/2011 11 13,805 13,805 0 8.1 0

Sunnyvale 226‐107‐75 Hydrant Flushing 5/18/2011 11 13,805 13,805 0.02 8.1 0

Sunnyvale 187‐101‐75 Hydrant Flushing 5/18/2011 12 14,232 14,232 0.05 8 0

Sunnyvale 187‐104‐75 Hydrant Flushing 5/18/2011 8 14,232 14,232 0.05 8.7 0

Sunnyvale 215‐105‐75 Hydrant Flushing 5/18/2011 12 14,796 14,796 0.19 8.2 0

Sunnyvale 226‐106‐75 Hydrant Flushing 5/18/2011 12 14,928 14,928 0.07 7.8 0

Sunnyvale 226‐101‐75 Hydrant Flushing 5/18/2011 12 15,060 15,060 0.07 8.7 0

Sunnyvale 187‐103‐75 Hydrant Flushing 5/18/2011 13 15,106 15,106 0.03 8.1 0

Sunnyvale 226‐103‐75 Hydrant Flushing 5/18/2011 13 15,106 15,106 0.05 8.6 0

Sunnyvale 215‐105‐75 Hydrant Flushing 5/18/2011 12 15,418 15,418 0.25 8.1 0

Sunnyvale 225‐101‐75 Hydrant Flushing 5/18/2011 12 15,840 15,840 0 8.2 0

Sunnyvale 226‐104‐75 Hydrant Flushing 5/18/2011 12 16,315 16,315 0 8.2 0

Sunnyvale 226‐109‐75 Hydrant Flushing 5/18/2011 13 16,315 16,315 0.03 7.7 0

Sunnyvale 226‐108‐75 Hydrant Flushing 5/18/2011 12 16,614 16,614 0.07 8 0
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Sunnyvale 226‐102‐75 Hydrant Flushing 5/18/2011 14 17,416 17,416 0.02 7.9 0

Sunnyvale 226‐105‐75 Hydrant Flushing 5/18/2011 14 17,892 17,892 0 8.5 0

Sunnyvale 611‐102‐75 Hydrant Flushing 5/19/2011 12 17,784 17,784 0.03 8.1 0

Sunnyvale 591‐101‐75 Hydrant Flushing 5/19/2011 13 19,266 19,266 0.1 8 0

Sunnyvale 610‐107‐75 Hydrant Flushing 5/19/2011 13 19,500 19,500 0 8.2 0

Sunnyvale 587‐105‐75 Hydrant Flushing 5/19/2011 13 19,760 19,760 0.04 8.3 0

Sunnyvale 575‐103‐75 Hydrant Flushing 5/19/2011 14 20,482 20,482 0.05 8.7 0

Sunnyvale 574‐105‐75 Hydrant Flushing 5/19/2011 14 20,874 20,874 0.03 8.5 0

Sunnyvale 587‐106‐75 Hydrant Flushing 5/19/2011 14 21,000 21,000 0.02 8.7 0

Sunnyvale 587‐107‐75 Hydrant Flushing 5/19/2011 14 21,000 21,000 0 8.4 0

Sunnyvale 591‐104‐75 Hydrant Flushing 5/19/2011 15 21,000 21,000 0.07 8.7 0

Sunnyvale 591‐103‐75 Hydrant Flushing 5/19/2011 15 22,500 22,500 0.13 8.7 0

Sunnyvale 591‐102‐75 Hydrant Flushing 5/19/2011 20 30,000 30,000 0.09 8.7 0

Sunnyvale 589‐105‐75 Hydrant Flushing 5/24/2011 11 16,093 16,093 0 8.3 0

Sunnyvale 589‐102‐75 Hydrant Flushing 5/24/2011 11 16,302 16,302 0.09 8.3 0

Sunnyvale 589‐104‐75 Hydrant Flushing 5/24/2011 12 17,556 17,556 0.13 8.4 0

Sunnyvale 589‐103‐75 Hydrant Flushing 5/24/2011 12 17,784 17,784 0 8.3 0

Sunnyvale 589‐111‐75 Hydrant Flushing 5/24/2011 12 17,784 17,784 0.06 8.7 0

Sunnyvale 589‐701‐75 Hydrant Flushing 5/24/2011 12 17,880 17,880 0.19 7.9 0

Sunnyvale 589‐106‐75 Hydrant Flushing 5/24/2011 13 18,512 18,512 0 8.2 0

Sunnyvale 589‐107‐75 Hydrant Flushing 5/24/2011 13 19,266 19,266 0.02 8.2 0

Sunnyvale 578‐101‐75 Hydrant Flushing 5/24/2011 13 19,500 19,500 0.08 8.7 0

Sunnyvale Hydrant Flushing 5/24/2011 14 20,748 20,748 0.01 8.7 0

Sunnyvale 578‐103‐75 Hydrant Flushing 5/24/2011 14 21,000 21,000 0.13 8.7 0

Sunnyvale 589‐108‐75 Hydrant Flushing 5/24/2011 14 21,000 21,000 0.22 8.2 0

Sunnyvale 578‐102‐75 Hydrant Flushing 5/24/2011 20 30,000 30,000 0 8.6 0

Sunnyvale 583‐103‐75 Hydrant Flushing 5/25/2011 11 16,500 16,500 0 8.2 0

Sunnyvale 583‐105‐75 Hydrant Flushing 5/25/2011 12 17,892 17,892 0.06 8.2 0

Sunnyvale 583‐101‐75 Hydrant Flushing 5/25/2011 12 18,000 18,000 0.01 8.3 0

Sunnyvale 583‐104‐75 Hydrant Flushing 5/25/2011 13 18,512 18,512 0.03 7.8 0
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Sunnyvale 583‐102‐75 Hydrant Flushing 5/25/2011 13 19,500 19,500 0.1 8.3 0

Sunnyvale 583‐106‐75 Hydrant Flushing 5/25/2011 14 21,000 21,000 0.07 8.2 0

Sunnyvale 578‐106‐75 Hydrant Flushing 5/25/2011 14 22,624 22,624 0.03 8.7 0

Sunnyvale 578‐105‐75 Hydrant Flushing 5/25/2011 19 28,500 28,500 0.22 8.7 0

Sunnyvale 227‐108‐75 Hydrant Flushing 5/26/2011 10 12,100 12,100 0.05 8.20 0

Sunnyvale 228‐111‐75 Hydrant Flushing 5/26/2011 11 13,046 13,046 0.05 8.60 0

Sunnyvale 227‐106‐75 Hydrant Flushing 5/26/2011 11 13,310 13,310 0.09 8.40 0

Sunnyvale 228‐107‐75 Hydrant Flushing 5/26/2011 11 13,431 13,431 0.01 8.70 0

Sunnyvale 227‐102‐75 Hydrant Flushing 5/26/2011 11 13,563 13,563 0.03 8.30 0

Sunnyvale 227‐105‐75 Hydrant Flushing 5/26/2011 11 13,563 13,563 0 8.70 0

Sunnyvale 228‐110‐75 Hydrant Flushing 5/26/2011 11 13,563 13,563 0.04 8.00 0

Sunnyvale 228‐101‐75 Hydrant Flushing 5/26/2011 12 14,232 14,232 0.08 7.90 0

Sunnyvale 228‐108‐75 Hydrant Flushing 5/26/2011 12 14,232 14,232 0.3 8.40 0

Sunnyvale 227‐103‐75 Hydrant Flushing 5/26/2011 12 14,510 14,510 0.04 8.40 0

Sunnyvale 228‐102‐75 Hydrant Flushing 5/26/2011 12 14,520 14,520 0 7.90 0

Sunnyvale 228‐103‐75 Hydrant Flushing 5/26/2011 12 14,520 14,520 0.03 8.10 0

Sunnyvale 228‐104‐75 Hydrant Flushing 5/26/2011 12 14,796 14,796 0.01 8.30 0

Sunnyvale 227‐101‐75 Hydrant Flushing 5/26/2011 12 15,060 15,060 0.02 8.40 0

Sunnyvale 227‐104‐75 Hydrant Flushing 5/26/2011 13 16,029 16,029 0.03 8.20 0

Sunnyvale 228‐109‐75 Hydrant Flushing 5/26/2011 14 16,940 16,940 0.05 8.20 0

Sunnyvale 584‐102‐75 Hydrant Flushing 5/26/2011 12 17,784 17,784 0 8.00 0

Sunnyvale 228‐105‐75 Hydrant Flushing 5/26/2011 15 17,790 17,790 0.01 8.00 0

Sunnyvale 584‐107‐75 Hydrant Flushing 5/26/2011 12 18,000 18,000 0 8.20 0

Sunnyvale 227‐107‐75 Hydrant Flushing 5/26/2011 15 18,150 18,150 0.06 8.30 0

Sunnyvale 584‐101‐75 Hydrant Flushing 5/26/2011 13 19,500 19,500 0.06 8.40 0

Sunnyvale 584‐103‐75 Hydrant Flushing 5/26/2011 13 19,500 19,500 0.04 8.30 0

Sunnyvale 584‐105‐75 Hydrant Flushing 5/26/2011 14 19,908 19,908 0.04 8.20 0

Sunnyvale 584‐104‐75 Hydrant Flushing 5/26/2011 14 20,482 20,482 0.05 8.20 0

Sunnyvale 228‐106‐75 Hydrant Flushing 5/26/2011 17 20,961 20,961 0.07 8.70 0

Sunnyvale 584‐106‐75 Hydrant Flushing 5/26/2011 4 59,280 59,280 0.04 8.10 0
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Sunnyvale 227‐109‐75 Hydrant Flushing 5/26/2011 8 94,880 94,880 0.07 7.80 0

Sunnyvale 577‐105‐75 Hydrant Flushing 5/27/2011 10 13,840 13,840 0.11 8.70 0

Sunnyvale 584‐108‐75 Hydrant Flushing 5/27/2011 10 15,000 15,000 0 8.70 0

Sunnyvale 577‐104‐75 Hydrant Flushing 5/27/2011 11 15,444 15,444 0 8.70 0

Sunnyvale 577‐102‐75 Hydrant Flushing 5/27/2011 11 15,873 15,873 0 8.70 0

Sunnyvale 577‐103‐75 Hydrant Flushing 5/27/2011 11 15,873 15,873 0.18 8.70 0

Sunnyvale 577‐101‐75 Hydrant Flushing 5/27/2011 12 17,316 17,316 0.02 8.70 0

Sunnyvale 577‐106‐75 Hydrant Flushing 5/27/2011 15 20,760 20,760 0 8.60 0

Sunnyvale 585‐102‐75 Hydrant Flushing 5/27/2011 15 22,500 22,500 0.04 8.70 0

Sunnyvale 574‐106‐75 Hydrant Flushing 5/31/2011 9 12,897 12,897 0 8.40 0

Sunnyvale 573‐105‐75 Hydrant Flushing 5/31/2011 9 13,068 13,068 0 8.60 0

Sunnyvale 575‐102‐75 Hydrant Flushing 5/31/2011 8 14,100 14,100 0 8.50 0

Sunnyvale 573‐106‐75 Hydrant Flushing 5/31/2011 11 16,302 16,302 0 8.50 0

Sunnyvale 574‐102‐75 Hydrant Flushing 5/31/2011 11 16,302 16,302 0.04 8.30 0

Sunnyvale 570‐102‐75 Hydrant Flushing 5/31/2011 12 17,784 17,784 0.02 7.90 0

Sunnyvale 574‐104‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0 8.30 0

Sunnyvale 574‐107‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0.03 8.70 0

Sunnyvale 575‐101‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0.04 8.60 0

Sunnyvale 576‐101‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0.02 8.30 0

Sunnyvale 576‐106‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0.02 8.50 0

Sunnyvale 577‐108‐75 Hydrant Flushing 5/31/2011 13 18,000 18,000 0 8.50 0

Sunnyvale 577‐109‐75 Hydrant Flushing 5/31/2011 12 18,000 18,000 0.04 8.30 0

Sunnyvale 576‐105‐75 Hydrant Flushing 5/31/2011 13 18,252 18,252 0 8.60 0

Sunnyvale 571‐103‐75 Hydrant Flushing 5/31/2011 14 19,019 19,019 0.05 8.30 0

Sunnyvale 570‐101‐75 Hydrant Flushing 5/31/2011 13 19,500 19,500 0 8.70 0

Sunnyvale 573‐101‐75 Hydrant Flushing 5/31/2011 13 19,500 19,500 0.11 8.50 0

Sunnyvale 574‐101‐75 Hydrant Flushing 5/31/2011 13 19,500 19,500 0.04 8.00 0

Sunnyvale 571‐102‐75 Hydrant Flushing 5/31/2011 14 20,482 20,482 0.03 8.20 0

Sunnyvale 570‐103‐75 Hydrant Flushing 5/31/2011 15 21,000 21,000 0.02 8.40 0

Sunnyvale 571‐105‐75 Hydrant Flushing 5/31/2011 14 21,000 21,000 0.02 8.70 0
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Sunnyvale 577‐107‐75 Hydrant Flushing 5/31/2011 13 21,000 21,000 0 7.90 0

Sunnyvale 577‐110‐75 Hydrant Flushing 5/31/2011 17 25,500 25,500 0.02 8.20 0

Sunnyvale 230‐104‐75 Hydrant Flushing 6/1/2011 11 11,957 11,957 0.00 8.7 0

Sunnyvale 230‐101‐75 Hydrant Flushing 6/1/2011 11 12,518 12,518 0.09 8.4 0

Sunnyvale 230‐103‐75 Hydrant Flushing 6/1/2011 12 13,044 13,044 0.05 8.6 0

Sunnyvale 229‐106‐75 Hydrant Flushing 6/1/2011 11 13,310 13,310 0.04 8.7 0

Sunnyvale 250‐101‐75 Hydrant Flushing 6/1/2011 12 13,356 13,356 0.03 8.20 0

Sunnyvale 229‐105‐75 Hydrant Flushing 6/1/2011 12 14,796 14,796 0.05 7.9 0

Sunnyvale 229‐108‐75 Hydrant Flushing 6/1/2011 13 15,106 15,106 0.08 8.4 0

Sunnyvale 229‐107‐75 Hydrant Flushing 6/1/2011 12 15,192 15,192 0.01 8.3 0

Sunnyvale 231‐113‐75 Hydrant Flushing 6/1/2011 13 15,418 15,418 0.06 8.6 0

Sunnyvale 229‐109‐75 Hydrant Flushing 6/1/2011 13 15,730 15,730 0.08 8.5 0

Sunnyvale 230‐102‐75 Hydrant Flushing 6/1/2011 14 16,268 16,268 0.00 8.1 0

Sunnyvale 250‐102‐75 Hydrant Flushing 6/1/2011 14 16,268 16,268 0.05 8.50 0

Sunnyvale 250‐108‐75 Hydrant Flushing 6/1/2011 11 16,500 16,500 0.02 8.2 0

Sunnyvale 250‐107‐75 Hydrant Flushing 6/1/2011 12 18,000 18,000 0.05 8.2 0

Sunnyvale 231‐114‐75 Hydrant Flushing 6/1/2011 13 18,152 18,152 0.07 7.7 0

Sunnyvale 250‐106‐75 Hydrant Flushing 6/1/2011 13 19,500 19,500 0.03 7.80 0

Sunnyvale 229‐101‐75 Hydrant Flushing 6/1/2011 21 24,402 24,402 0.03 8.1 0

Sunnyvale 251‐106‐75 Hydrant Flushing 6/2/2011 10 11,260 11,260 0.00 7.9 0

Sunnyvale 251‐102‐75 Hydrant Flushing 6/2/2011 10 11,860 11,860 0.00 8.1 0

Sunnyvale 251‐107‐75 Hydrant Flushing 6/2/2011 10 11,860 11,860 0.08 8.4 0

Sunnyvale 251‐101‐75 Hydrant Flushing 6/2/2011 11 13,046 13,046 0.13 7.9 0

Sunnyvale 251‐105‐75 Hydrant Flushing 6/2/2011 11 13,310 13,310 0.02 8.2 0

Sunnyvale 251‐104‐75 Hydrant Flushing 6/2/2011 12 14,232 14,232 0.02 8.2 0

Sunnyvale 251‐108‐75 Hydrant Flushing 6/2/2011 12 14,232 14,232 0.00 8.2 0

Sunnyvale 251‐103‐75 Hydrant Flushing 6/2/2011 12 14,796 14,796 0.01 8.6 0

Sunnyvale 250‐105‐75 Hydrant Flushing 6/2/2011 11 15,444 15,444 0.04 8.1 0

Sunnyvale 574‐103‐75 Hydrant Flushing 6/2/2011 11 16,720 16,720 0.05 8.7 0

Sunnyvale 573‐102‐75 Hydrant Flushing 6/2/2011 12 18,000 18,000 0.01 8.4 0
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Sunnyvale 573‐103‐75 Hydrant Flushing 6/2/2011 13 19,500 19,500 0.06 8.1 0

Sunnyvale 250‐104‐75 Hydrant Flushing 6/2/2011 14 19,936 19,936 0.02 8.0 0

Sunnyvale 573‐104‐75 Hydrant Flushing 6/2/2011 15 22,500 22,500 0.00 8.3 0

Sunnyvale 572‐102‐75 Hydrant Flushing 6/2/2011 23 34,086 34,086 0.02 8.1 0

Sunnyvale 572‐101‐75 Hydrant Flushing 6/2/2011 30 44,730 44,730 0.04 7.9 0

Sunnyvale 252‐108‐75 Hydrant Flushing 6/8/2011 11 12,782 12,782 0.11 8.1 0

Sunnyvale 571‐104‐75 Hydrant Flushing 6/8/2011 10 15,000 15,000 0.04 8.5 0

Sunnyvale 252‐110‐75 Hydrant Flushing 6/8/2011 12 15,060 15,060 0.14 8.1 0

Sunnyvale 252‐111‐75 Hydrant Flushing 6/8/2011 12 15,060 15,060 0.07 8.1 0

Sunnyvale 252‐107‐75 Hydrant Flushing 6/8/2011 13 16,029 16,029 0.14 8.2 0

Sunnyvale  571‐101‐75 Hydrant Flushing 6/8/2011 11 16,302 16,302 0.09 8.5 0

Sunnyvale 252‐109‐75 Hydrant Flushing 6/8/2011 13 16,315 16,315 0.05 8.1 0

Sunnyvale 572‐106‐75 Hydrant Flushing 6/8/2011 12 17,196 17,196 0.11 8.6 0

Sunnyvale 572‐107‐75 Hydrant Flushing 6/8/2011 12 17,196 17,196 0.00 8.5 0

Sunnyvale 572‐105‐75 Hydrant Flushing 6/8/2011 12 17,556 17,556 0.07 8.3 0

Sunnyvale 572‐103‐75 Hydrant Flushing 6/8/2011 12 18,000 18,000 0.11 8.5 0

Sunnyvale 572‐104‐75 Hydrant Flushing 6/8/2011 13 19,500 19,500 0.10 8.3 0

Sunnyvale 544‐101‐75 Hydrant Flushing 6/14/2011 11 15,873 15,873 0.13 8.5 0

Sunnyvale 545‐103‐75 Hydrant Flushing 6/14/2011 11 16,500 16,500 0.07 8.2 0

Sunnyvale 376‐109‐75 Hydrant Flushing 6/14/2011 12 16,608 16,608 0.21 8.3 0

Sunnyvale 549‐108‐75 Hydrant Flushing 6/14/2011 12 17,556 17,556 0.05 8.1 0

Sunnyvale 545‐101‐75 Hydrant Flushing 6/14/2011 12 17,784 17,784 0.02 8.4 0

Sunnyvale 545‐104‐75 Hydrant Flushing 6/14/2011 12 17,784 17,784 0.05 8.3 0

Sunnyvale 544‐102‐75 Hydrant Flushing 6/14/2011 12 18,000 18,000 0.00 8.2 0

Sunnyvale 545‐105‐75 Hydrant Flushing 6/14/2011 12 18,000 18,000 0.14 8.2 0

Sunnyvale 549‐105‐75 Hydrant Flushing 6/14/2011 12 18,000 18,000 0.54 8.4 0

Sunnyvale 545‐102‐75 Hydrant Flushing 6/14/2011 13 19,136 19,136 0.11 8.4 0

Sunnyvale 549‐106‐75 Hydrant Flushing 6/14/2011 13 19,136 19,136 0.09 8.2 0

Sunnyvale 549‐101‐75 Hydrant Flushing 6/14/2011 13 19,500 19,500 0.05 8.1 0

Sunnyvale 549‐109‐75 Hydrant Flushing 6/14/2011 13 19,500 19,500 0.00 8.3 0
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Sunnyvale 549‐106‐75 Hydrant Flushing 6/14/2011 60 90,000 90,000 0.13 8.2 0

Sunnyvale 551‐106‐75 Hydrant Flushing 6/15/2011 12 17,664 17,664 0.01 8.1 0

Sunnyvale 551‐104‐75 Hydrant Flushing 6/15/2011 12 18,000 18,000 0.00 8.4 0

Sunnyvale 551‐105‐75 Hydrant Flushing 6/15/2011 12 18,000 18,000 0.00 8.5 0

Sunnyvale 549‐104‐75 Hydrant Flushing 6/15/2011 12 18,240 18,240 0.07 8.3 0

Sunnyvale 196‐108‐75 Hydrant Flushing 6/15/2011 15 18,660 18,660 0.16 7.9 0

Sunnyvale 551‐103‐75 Hydrant Flushing 6/15/2011 14 18,889 18,889 0.12 8.1 0

Sunnyvale 548‐105‐75 Hydrant Flushing 6/15/2011 13 19,266 19,266 0.03 8.5 0

Sunnyvale 551‐101‐75 Hydrant Flushing 6/15/2011 13 19,500 19,500 0.06 7.9 0

Sunnyvale 551‐102‐75 Hydrant Flushing 6/15/2011 13 19,500 19,500 0.12 8.7 0

Sunnyvale 549‐103‐75 Hydrant Flushing 6/15/2011 14 19,600 19,600 0.00 8.5 0

Sunnyvale 548‐106‐75 Hydrant Flushing 6/15/2011 13 19,760 19,760 0.09 8.2 0

Sunnyvale 536‐103‐75 Hydrant Flushing 6/16/2011 11 16,401 16,401 0.18 8.2 0

Sunnyvale 543‐101‐75 Hydrant Flushing 6/16/2011 11 16,401 16,401 0.03 8.5 0

Sunnyvale 532‐101‐75 Hydrant Flushing 6/16/2011 11 16,720 16,720 0.07 7.9 0

Sunnyvale 543‐102‐75 Hydrant Flushing 6/16/2011 11 16,720 16,720 0.05 8.4 0

Sunnyvale 533‐105‐75 Hydrant Flushing 6/16/2011 12 17,784 17,784 0.04 8.5 0

Sunnyvale 535‐101‐75 Hydrant Flushing 6/16/2011 12 17,892 17,892 0.13 8.6 0

Sunnyvale 532‐104‐75 Hydrant Flushing 6/16/2011 12 18,000 18,000 0.00 8.1 0

Sunnyvale 550‐101‐75 Hydrant Flushing 6/16/2011 12 18,000 18,000 0.00 8.2 0

Sunnyvale 550‐107‐75 Hydrant Flushing 6/16/2011 12 18,000 18,000 0.14 7.9 0

Sunnyvale 550‐106‐75 Hydrant Flushing 6/16/2011 13 19,136 19,136 0.04 8.3 0

Sunnyvale 549‐107‐75 Hydrant Flushing 6/16/2011 14 19,266 19,266 0.18 8.4 0

Sunnyvale 532‐102‐75 Hydrant Flushing 6/16/2011 13 19,500 19,500 0.05 8.1 0

Sunnyvale 535‐102‐75 Hydrant Flushing 6/16/2011 13 19,500 19,500 0.00 8.1 0

Sunnyvale 543‐103‐75 Hydrant Flushing 6/16/2011 13 19,500 19,500 0.12 8.5 0

Sunnyvale 550‐108‐75 Hydrant Flushing 6/16/2011 13 19,500 19,500 0.03 7.9 0

Sunnyvale 548‐104‐75 Hydrant Flushing 6/16/2011 12 19,760 19,760 0.07 8.4 0

Sunnyvale 532‐103‐75 Hydrant Flushing 6/16/2011 24 32,604 32,604 0.00 8.2 0

Sunnyvale 509‐101‐75 Hydrant Flushing 6/21/2011 9 13,500 13,500 0.04 8.3 0
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Sunnyvale 508‐101‐75 Hydrant Flushing 6/21/2011 10 14,910 14,910 0.00 8.5 0

Sunnyvale 508‐105‐75 Hydrant Flushing 6/21/2011 11 16,093 16,093 0.05 8.5 0

Sunnyvale 509‐109‐75 Hydrant Flushing 6/21/2011 11 16,192 16,192 0.06 8.1 0

Sunnyvale 509‐107‐75 Hydrant Flushing 6/21/2011 12 16,968 16,968 0.00 8.1 0

Sunnyvale 508‐104‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.03 8.1 0

Sunnyvale 509‐103‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.07 8.4 0

Sunnyvale 509‐105‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.02 8.1 0

Sunnyvale 509‐106‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.04 7.9 0

Sunnyvale 509‐111‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.13 8.5 0

Sunnyvale 510‐102‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.80 8.2 0

Sunnyvale 510‐103‐75 Hydrant Flushing 6/21/2011 12 17,556 17,556 0.03 8.7 0

Sunnyvale 509‐108‐75 Hydrant Flushing 6/21/2011 12 17,784 17,784 0.08 8.1 0

Sunnyvale 510‐101‐75 Hydrant Flushing 6/21/2011 12 17,892 17,892 0.15 8.3 0

Sunnyvale 506‐103‐75 Hydrant Flushing 6/21/2011 11 19,080 19,080 0.02 7.9 0

Sunnyvale 509‐104‐75 Hydrant Flushing 6/21/2011 13 19,109 19,109 0.07 8.0 0

Sunnyvale 509‐102‐75 Hydrant Flushing 6/21/2011 13 19,136 19,136 0.15 7.8 0

Sunnyvale 506‐12‐78 Hydrant Flushing 6/21/2011 12 21,000 21,000 0.00 8.2 0

Sunnyvale 509‐112‐75 Hydrant Flushing 6/21/2011 22 30,723 30,723 0.02 8.7 0

Sunnyvale 507‐104‐75 Hydrant Flushing 6/22/2011 6 8,778 8,778 0.03 8.0 0

Sunnyvale 507‐102‐75 Hydrant Flushing 6/22/2011 9 13,338 13,338 0.00 8.2 0

Sunnyvale 507‐105‐75 Hydrant Flushing 6/22/2011 10 14,630 14,630 0.06 8.2 0

Sunnyvale 506‐106‐75 Hydrant Flushing 6/22/2011 12 17,556 17,556 0.04 8.5 0

Sunnyvale 502‐101‐75 Hydrant Flushing 6/22/2011 12 17,784 17,784 0.09 8.1 0

Sunnyvale 502‐103‐75 Hydrant Flushing 6/22/2011 12 17,784 17,784 0.00 8.0 0

Sunnyvale 506‐104‐75 Hydrant Flushing 6/22/2011 12 18,240 18,240 0.04 8.4 0

Sunnyvale 506‐101‐75 Hydrant Flushing 6/22/2011 13 19,266 19,266 0.04 8.3 0

Sunnyvale 506‐105‐75 Hydrant Flushing 6/22/2011 13 19,266 19,266 0.02 8.2 0

Sunnyvale 505‐104‐74 Hydrant Flushing 6/23/2011 9 13,338 13,338 0.07 8.6 0

Sunnyvale 493‐104‐74 Hydrant Flushing 6/23/2011 11 16,093 16,093 0.07 8.4 0

Sunnyvale 493‐105‐75 Hydrant Flushing 6/23/2011 11 16,500 16,500 0 8.4 0
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Sunnyvale 504‐103‐74 Hydrant Flushing 6/23/2011 11 16,500 16,500 0.04 8.2 0

Sunnyvale 505‐102‐74 Hydrant Flushing 6/23/2011 11 16,500 16,500 0.11 8.4 0

Sunnyvale 493‐106‐75 Hydrant Flushing 6/23/2011 12 17,556 17,556 0.04 8.3 0

Sunnyvale 498‐101‐75 Hydrant Flushing 6/23/2011 12 17,664 17,664 0.04 8.1 0

Sunnyvale 493‐101‐75 Hydrant Flushing 6/23/2011 12 18,000 18,000 0.07 8.4 0

Sunnyvale 493‐102‐75 Hydrant Flushing 6/23/2011 12 18,000 18,000 0.06 8.4 0

Sunnyvale 493‐107‐75 Hydrant Flushing 6/23/2011 12 18,000 18,000 0.03 8.2 0

Sunnyvale 493‐108‐75 Hydrant Flushing 6/23/2011 12 18,000 18,000 0.03 8.4 0

Sunnyvale 505‐101‐74 Hydrant Flushing 6/23/2011 12 18,000 18,000 0 8.7 0

Sunnyvale 493‐103‐74 Hydrant Flushing 6/23/2011 13 19,500 19,500 0 8.5 0

Sunnyvale 494‐103‐74 Hydrant Flushing 6/28/2011 6 9,000 9,000 0.05 8.1 0

Sunnyvale 495‐106‐74 Hydrant Flushing 6/28/2011 8 12,000 12,000 0.48 7.9 0

Sunnyvale 494‐105‐74 Hydrant Flushing 6/28/2011 9 14,993 14,993 0.01 8.1 0

Sunnyvale 495‐104‐74 Hydrant Flushing 6/28/2011 10 15,000 15,000 0.02 7.6 0

Sunnyvale 494‐104‐74 Hydrant Flushing 6/28/2011 11 16,093 16,093 0.05 7.9 0

Sunnyvale 495‐101‐74 Hydrant Flushing 6/28/2011 12 17,784 17,784 0.08 8 0

Sunnyvale 494‐102‐74 Hydrant Flushing 6/28/2011 12 18,000 18,000 0.01 7.9 0

Sunnyvale 496‐104‐74 Hydrant Flushing 6/28/2011 12 18,000 18,000 0.07 7.9 0

Sunnyvale 496‐105‐74 Hydrant Flushing 6/28/2011 12 18,000 18,000 0.02 7.8 0

Sunnyvale 496‐106‐74 Hydrant Flushing 6/28/2011 12 18,000 18,000 0.32 7.9 0

Sunnyvale 496.103‐74 Hydrant Flushing 6/28/2011 13 19,266 19,266 0 8.1 0

Sunnyvale 496‐101‐74 Hydrant Flushing 6/28/2011 13 19,500 19,500 0 8 0

Sunnyvale 495‐103‐74 Hydrant Flushing 6/28/2011 14 20,748 20,748 0.08 7.9 0

Sunnyvale 495‐105‐74 Hydrant Flushing 6/28/2011 14 20,748 20,748 0 7.6 0

Sunnyvale 496‐102‐74 Hydrant Flushing 6/28/2011 14 21,000 21,000 0.03 7.9 0

Sunnyvale 494‐101‐74 Hydrant Flushing 6/28/2011 16 24,000 24,000 0.38 7.9 0

Sunnyvale 496‐107‐75 Hydrant Flushing 6/28/2011 18 25,272 25,272 0.37 8 0

Sunnyvale 495‐102‐74 Hydrant Flushing 6/28/2011 17 25,500 25,500 0.37 8 0

Sunnyvale 490‐106‐74 Hydrant Flushing 6/29/2011 6 8,544 8,544 0.03 8 0

Sunnyvale 490‐102‐75 Hydrant Flushing 6/29/2011 9 12,456 12,456 0.08 8.4 0
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Sunnyvale 490‐110‐75 Hydrant Flushing 6/29/2011 9 12,636 12,636 0.08 8.1 0

Sunnyvale 490‐108‐74 Hydrant Flushing 6/29/2011 9 12,816 12,816 0.58 7.8 0

Sunnyvale 490‐107‐74 Hydrant Flushing 6/29/2011 10 14,240 14,240 0.64 7.9 0

Sunnyvale 490‐104‐74 Hydrant Flushing 6/29/2011 11 15,224 15,224 0 8.1 0

Sunnyvale 490‐111‐75 Hydrant Flushing 6/29/2011 11 15,444 15,444 0.03 7.9 0

Sunnyvale 490‐112‐75 Hydrant Flushing 6/29/2011 12 15,840 15,840 0.38 7.8 0

Sunnyvale 490‐103‐75 Hydrant Flushing 6/29/2011 12 16,356 16,356 0.01 8.2 0

Sunnyvale 505‐107‐75 Hydrant Flushing 6/29/2011 13 16,848 16,848 0.09 8.4 0

Sunnyvale 490‐105‐74 Hydrant Flushing 6/29/2011 14 19,337 19,337 0.58 8.1 0

Sunnyvale 490‐101‐75 Hydrant Flushing 6/29/2011 8 22,144 22,144 0 7.7 0

Sunnyvale 490‐109‐74 Hydrant Flushing 6/29/2011 15 23,712 23,712 0.05 7.9 0

Sunnyvale 305‐102‐75 Hydrant Flushing 7/11/2011 7 9,688 0.15 7.9 0

Sunnyvale 308‐101‐75 Hydrant Flushing 7/11/2011 8 10,736 0.17 7.8 1

Sunnyvale 296‐102‐75 Hydrant Flushing 7/11/2011 8 10,904 0.12 7.8 1

Sunnyvale 306‐103‐75 Hydrant Flushing 7/11/2011 9 11,880 0.02 7.8 3

Sunnyvale 296‐101‐75 Hydrant Flushing 7/11/2011 9 12,267 0.32 8.0 0

Sunnyvale 306‐104‐75 Hydrant Flushing 7/11/2011 9 12,456 0.10 7.8 1

Sunnyvale 302‐101‐76 Hydrant Flushing 7/11/2011 9 13,167 0.39 7.8 7

Sunnyvale 305‐101‐75 Hydrant Flushing 7/11/2011 10 13,840 0.58 7.9 0

Sunnyvale 296‐103‐75 Hydrant Flushing 7/11/2011 11 14,993 0.08 7.9 0

Sunnyvale 296‐104‐75 Hydrant Flushing 7/11/2011 11 14,993 0.00 7.9 0

Sunnyvale 305‐104‐75 Hydrant Flushing 7/11/2011 11 15,444 0.00 7.9 0

Sunnyvale 305‐103‐75 Hydrant Flushing 7/11/2011 11 15,444 0.13 7.8 0

Sunnyvale 305‐105‐75 Hydrant Flushing 7/11/2011 9 15,664 0.08 7.9 0

Sunnyvale 305‐106‐75 Hydrant Flushing 7/11/2011 9 15,664 0.06 7.8 0

Sunnyvale 302‐102‐76 Hydrant Flushing 7/11/2011 11 15,873 0.12 8.0 1

Sunnyvale 306‐101‐75 Hydrant Flushing 7/11/2011 12 16,848 0.12 7.8 0

Sunnyvale 305‐107‐75 Hydrant Flushing 7/11/2011 12 17,088 0.00 7.7 0

Sunnyvale 296‐105‐75 Hydrant Flushing 7/11/2011 13 17,719 0.07 7.6 1

Sunnyvale 306‐102‐75 Hydrant Flushing 7/11/2011 14 19,082 0.08 7.9 0
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Sunnyvale 308‐105‐75 Hydrant Flushing 7/11/2011 16 34,320 0.48 7.8 2

Sunnyvale 308‐102‐75 Hydrant Flushing 7/12/2011 7 8,946 0.12 7.8 1

Sunnyvale 310‐102‐75 Hydrant Flushing 7/12/2011 8 9,864 0.38 7.3 0

Sunnyvale 309‐109‐75 Hydrant Flushing 7/12/2011 8 10,400 0 7.8 0

Sunnyvale 309‐104‐75 Hydrant Flushing 7/12/2011 9 11,295 0.34 7.8 0

Sunnyvale 309‐105‐75 Hydrant Flushing 7/12/2011 9 11,502 0.12 7.6 0

Sunnyvale 309‐101‐76 Hydrant Flushing 7/12/2011 9 11,700 0.18 7.7 1

Sunnyvale 309‐102‐76 Hydrant Flushing 7/12/2011 9 11,700 0.2 7.7 0

Sunnyvale 308‐104‐75 Hydrant Flushing 7/12/2011 10 13,000 0.7 7.7 7

Sunnyvale 310‐101‐75 Hydrant Flushing 7/12/2011 11 13,563 0 7.4 0

Sunnyvale 309‐106‐75 Hydrant Flushing 7/12/2011 11 14,300 0.08 7.8 0

Sunnyvale 308‐103‐75 Hydrant Flushing 7/12/2011 12 15,336 0.38 7.8 9

Sunnyvale 309‐108‐75 Hydrant Flushing 7/12/2011 12 15,600 0.12 7.9 0

Sunnyvale 313‐104‐75 Hydrant Flushing 7/13/2011 5 3,950 0 7.7 0

Sunnyvale 312‐109‐75 Hydrant Flushing 7/13/2011 12 7,560 0.01 7.7 2

Sunnyvale 312‐103‐75 Hydrant Flushing 7/13/2011 7 7,812 0.03 8.0 0

Sunnyvale 312‐108‐75 Hydrant Flushing 7/13/2011 11 8,280 0 7.7 0

Sunnyvale 313‐102‐75 Hydrant Flushing 7/13/2011 6 8,424 0.03 7.9 1

Sunnyvale 311‐103‐74 Hydrant Flushing 7/13/2011 8 8,488 0 7.6 0

Sunnyvale 311‐104‐75 Hydrant Flushing 7/13/2011 9 8,900 0.03 7.5 3

Sunnyvale 311‐101‐75 Hydrant Flushing 7/13/2011 8 8,904 0 7.8 0

Sunnyvale 312‐104‐75 Hydrant Flushing 7/13/2011 8 9,488 0.03 7.7 0

Sunnyvale 311‐110‐75 Hydrant Flushing 7/13/2011 8 9,488 0.03 7.5 0

Sunnyvale 312‐110‐74 Hydrant Flushing 7/13/2011 11 10,017 0.05 7.9 0

Sunnyvale 311‐109‐75 Hydrant Flushing 7/13/2011 11 10,450 0 7.7 0

Sunnyvale 311‐106‐75 Hydrant Flushing 7/13/2011 9 10,674 0 7.6 0

Sunnyvale 311‐101‐75 Hydrant Flushing 7/13/2011 12 10,680 0.1 7.4 2

Sunnyvale 312‐107‐75 Hydrant Flushing 7/13/2011 9 11,097 0.02 7.7 1

Sunnyvale 313‐101‐75 Hydrant Flushing 7/13/2011 8 11,544 0.17 7.9 0

Sunnyvale 312‐102‐75 Hydrant Flushing 7/13/2011 12 12,242 0.05 7.7 0
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Sunnyvale 311‐102‐75 Hydrant Flushing 7/13/2011 12 12,408 0.01 7.4 2

Sunnyvale 313‐111‐75 Hydrant Flushing 7/13/2011 11 12,987 0.04 7.8 0

Sunnyvale 312‐105‐75 Hydrant Flushing 7/13/2011 11 13,046 0.16 7.6 0

Sunnyvale 311‐111‐75 Hydrant Flushing 7/13/2011 11 13,046 0.05 7.7 0

Sunnyvale 312‐106‐75 Hydrant Flushing 7/13/2011 10 13,944 0.38 7.7 1

Sunnyvale 316‐113‐74 Hydrant Flushing 7/14/2011 7 9,968 0.01 8.0 0

Sunnyvale 313‐112‐75 Hydrant Flushing 7/14/2011 7 10,500 0.03 7.8 0

Sunnyvale 317‐104‐74 Hydrant Flushing 7/14/2011 8 11,072 0 7.8 0

Sunnyvale 317‐103‐74 Hydrant Flushing 7/14/2011 8 11,392 0 7.8 4

Sunnyvale 316‐101‐75 Hydrant Flushing 7/14/2011 8 11,392 0.04 7.8 0

Sunnyvale 315‐102‐74 Hydrant Flushing 7/14/2011 8 11,704 0.03 7.8 0

Sunnyvale 313‐105‐74 Hydrant Flushing 7/14/2011 8 12,000 0 7.7 1

Sunnyvale 316‐102‐75 Hydrant Flushing 7/14/2011 9 12,816 0.03 7.0 10

Sunnyvale 313‐107‐75 Hydrant Flushing 7/14/2011 9 13,338 0.05 7.8 1

Sunnyvale 317‐105‐74 Hydrant Flushing 7/14/2011 10 13,840 0.04 7.8 3

Sunnyvale 315‐104‐74 Hydrant Flushing 7/14/2011 10 14,240 0 7.8 0

Sunnyvale 316‐103‐74 Hydrant Flushing 7/14/2011 10 15,000 0.02 7.7 3

Sunnyvale 315‐101‐75 Hydrant Flushing 7/14/2011 11 15,444 0.05 7.8 9

Sunnyvale 317‐112‐74 Hydrant Flushing 7/14/2011 11 15,664 0.02 7.8 4

Sunnyvale 313‐106‐75 Hydrant Flushing 7/14/2011 11 15,664 0.05 7.8 1

Sunnyvale 313‐105‐74 Hydrant Flushing 7/14/2011 11 15,664 0.04 7.8 0

Sunnyvale 315‐103‐74 Hydrant Flushing 7/14/2011 11 15,664 0.03 7.7 0

Sunnyvale 316‐104‐74 Hydrant Flushing 7/14/2011 11 16,500 0.03 7.9 11

Sunnyvale 313‐113‐75 Hydrant Flushing 7/14/2011 12 18,000 0.01 7.9 0

Sunnyvale 317‐114‐74 Hydrant Flushing 7/18/2011 5 6,600 0.05 7.4 7

Sunnyvale 318‐110‐74 Hydrant Flushing 7/18/2011 9 10,458 0.05 7.4 6

Sunnyvale 318‐104‐75 Hydrant Flushing 7/18/2011 8 10,560 0 7.9 1

Sunnyvale 318‐102‐75 Hydrant Flushing 7/18/2011 9 11,502 0.05 7.5 0

Sunnyvale 318‐109‐74 Hydrant Flushing 7/18/2011 10 12,780 0.05 7.5 12

Sunnyvale 317‐113‐74 Hydrant Flushing 7/18/2011 10 13,420 0.03 7.5 14
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Sunnyvale 317‐115‐74 Hydrant Flushing 7/18/2011 11 14,520 0 7.5 10

Sunnyvale 318‐108‐74 Hydrant Flushing 7/18/2011 11 14,520 0.05 7.5 8

Sunnyvale 317‐109‐75 Hydrant Flushing 7/18/2011 11 14,762 0.05 7.8 0

Sunnyvale 318‐105‐74 Hydrant Flushing 7/18/2011 12 15,840 0.02 7.8 3

Sunnyvale 317‐110‐75 Hydrant Flushing 7/18/2011 12 16,608 0.03 7.9 0

Sunnyvale 316‐106‐75 Hydrant Flushing 8/1/2011 8 1,376 0.01 7.9 2

Sunnyvale 316‐112‐75 Hydrant Flushing 8/1/2011 6 7,920 0.03 8.1 4

Sunnyvale 316‐109‐75 Hydrant Flushing 8/1/2011 7 9,688 0.00 7.5 0

Sunnyvale 315‐109‐75 Hydrant Flushing 8/1/2011 8 11,072 0.03 8.1 0

Sunnyvale 316‐107‐75 Hydrant Flushing 8/1/2011 9 12,456 0.01 7.9 5

Sunnyvale 316‐108‐75 Hydrant Flushing 8/1/2011 9 12,636 0.05 8.1 0

Sunnyvale 315‐111‐75 Hydrant Flushing 8/1/2011 9 12,987 0.04 7.9 4

Sunnyvale 315‐110‐75 Hydrant Flushing 8/1/2011 10 13,000 0.04 8.0 0

Sunnyvale 316‐110‐74 Hydrant Flushing 8/1/2011 10 13,420 0.03 8.0 0

Sunnyvale 316‐111‐75 Hydrant Flushing 8/1/2011 11 14,520 0.05 8.1 0

Sunnyvale 317‐108‐75 Hydrant Flushing 8/1/2011 11 14,762 0.05 7.8 9

Sunnyvale 316‐105‐75 Hydrant Flushing 8/1/2011 11 15,224 0.03 7.9 0

Sunnyvale 314‐112‐75 Hydrant Flushing 8/2/2011 5 5,696 0.01 7.8 2

Sunnyvale 313‐103‐74 Hydrant Flushing 8/2/2011 5 7,215 0.01 7.9 0

Sunnyvale 314‐109‐75 Hydrant Flushing 8/2/2011 6 8,424 0.05 7.9 0

Sunnyvale 317‐107‐75 Hydrant Flushing 8/2/2011 7 9,100 0.03 7.7 0

Sunnyvale 310‐104‐75 Hydrant Flushing 8/2/2011 8 9,296 0.00 7.0 0

Sunnyvale 314‐104‐75 Hydrant Flushing 8/2/2011 7 9,541 0.01 7.9 3

Sunnyvale 311‐108‐75 Hydrant Flushing 8/2/2011 9 9,783 0.02 7.8 1

Sunnyvale 309‐103‐75 Hydrant Flushing 8/2/2011 7 9,828 0.02 7.9 3

Sunnyvale 314‐107‐74 Hydrant Flushing 8/2/2011 7 9,968 0.01 7.8 0

Sunnyvale 314‐105‐75 Hydrant Flushing 8/2/2011 7 9,968 0.04 7.7 0

Sunnyvale 315‐112‐75 Hydrant Flushing 8/2/2011 7 10,094 0.06 7.8 0

Sunnyvale 314‐111‐74 Hydrant Flushing 8/2/2011 8 10,560 0.04 7.9 0

Sunnyvale 317‐106‐75 Hydrant Flushing 8/2/2011 8 10,736 0.05 7.8 0
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Sunnyvale 314‐106‐75 Hydrant Flushing 8/2/2011 8 11,232 0.03 7.8 1

Sunnyvale 315‐107‐75 Hydrant Flushing 8/2/2011 8 11,544 0.03 7.8 0

Sunnyvale 314‐103‐75 Hydrant Flushing 8/2/2011 8 11,544 0.01 8.0 0

Sunnyvale 315‐108‐75 Hydrant Flushing 8/2/2011 9 11,700 0.03 7.7 0

Sunnyvale 314‐108‐75 Hydrant Flushing 8/2/2011 9 12,816 0.00 7.8 2

Sunnyvale 314‐101‐75 Hydrant Flushing 8/2/2011 9 12,816 0.04 7.8 0

Sunnyvale 313‐110‐75 Hydrant Flushing 8/2/2011 9 12,987 0.05 8.1 0

Sunnyvale 316‐114‐75 Hydrant Flushing 8/2/2011 10 14,040 0.04 7.8 0

Sunnyvale 314‐110‐75 Hydrant Flushing 8/2/2011 10 14,240 0.02 7.6 0

Sunnyvale 313‐109‐75 Hydrant Flushing 8/2/2011 10 14,670 0.01 8.0 1

Sunnyvale 314‐102‐74 Hydrant Flushing 8/2/2011 11 15,664 0.05 7.7 0

Sunnyvale 315‐106‐75 Hydrant Flushing 8/2/2011 11 15,873 0.03 7.8 0

Sunnyvale 313‐108‐75 Hydrant Flushing 8/2/2011 11 15,873 0.00 8.0 0

Sunnyvale 319‐104‐75 Hydrant Flushing 8/3/2011 5 6,050 0.01 7.6 2

Sunnyvale 318‐112‐75 Hydrant Flushing 8/3/2011 6 7,668 0.04 7.8 0

Sunnyvale 318‐101‐75 Hydrant Flushing 8/3/2011 7 9,100 0.00 7.9 0

Sunnyvale 311‐107‐74 Hydrant Flushing 8/3/2011 8 9,488 0.00 7.8 0

Sunnyvale 311‐105‐74 Hydrant Flushing 8/3/2011 9 10,017 0.01 7.8 0

Sunnyvale 319‐105‐75 Hydrant Flushing 8/3/2011 9 10,242 0.00 7.7 1

Sunnyvale 317‐111‐74 Hydrant Flushing 8/3/2011 8 10,400 0.01 7.0 0

Sunnyvale 318‐111‐74 Hydrant Flushing 8/3/2011 9 11,502 0.00 7.5 0

Sunnyvale 318‐106‐74 Hydrant Flushing 8/3/2011 10 12,100 0.05 7.6 0

Sunnyvale 317‐102‐75 Hydrant Flushing 8/3/2011 10 13,000 0.05 6.9 1

Sunnyvale 318‐103‐74 Hydrant Flushing 8/3/2011 10 13,000 0.01 7.9 0

Sunnyvale 317‐101‐75 Hydrant Flushing 8/3/2011 11 14,520 0.00 6.8 2

Sunnyvale 324‐110‐75 Hydrant Flushing 8/8/2011 5 7,020 0.00 8.0 0

Sunnyvale 329‐107‐75  Hydrant Flushing 8/8/2011 5 7,410 0.00 7.8 0

Sunnyvale 325‐102‐74 Hydrant Flushing 8/8/2011 9 8,778 0.05 7.4 0

Sunnyvale 325‐104‐74 Hydrant Flushing 8/8/2011 6 8,778 0.05 7.6 1

Sunnyvale 325‐103‐75 Hydrant Flushing 8/8/2011 6 8,892 0.05 7.7 7
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Sunnyvale 324‐104‐75 Hydrant Flushing 8/8/2011 7 9,541 0.00 6.9 0

Sunnyvale 324‐108‐75 Hydrant Flushing 8/8/2011 7 9,828 0.00 8.0 12

Sunnyvale 324‐103‐75 Hydrant Flushing 8/8/2011 9 12,267 0.01 8.0 0

Sunnyvale 324‐106‐75 Hydrant Flushing 8/8/2011 9 12,636 0.03 8.1 7

Sunnyvale 68‐106‐74 Hydrant Flushing 8/8/2011 10 13,000 0.03 8.1 3

Sunnyvale 324‐105‐75 Hydrant Flushing 8/8/2011 10 13,840 0.00 8.1 4

Sunnyvale 324‐109‐75 Hydrant Flushing 8/8/2011 11 15,444 0.01 8.0 0

Sunnyvale 326‐105‐74 Hydrant Flushing 8/9/2011 4 5,772 0.04 8.1 7

Sunnyvale 326‐109‐74 Hydrant Flushing 8/9/2011 4 5,808 0.01 7.4 3

Sunnyvale 326‐111‐75 Hydrant Flushing 8/9/2011 8 7,315 0.00 7.9 33

Sunnyvale 329‐113‐75 Hydrant Flushing 8/9/2011 6 7,530 0.00 7.6 0

Sunnyvale 326‐112‐75 Hydrant Flushing 8/9/2011 6 8,424 0.00 8.4 0

Sunnyvale 325‐110‐74 Hydrant Flushing 8/9/2011 7 9,688 0.01 7.6 0

Sunnyvale 325‐105‐74 Hydrant Flushing 8/9/2011 7 9,688 0.01 6.9 6

Sunnyvale 329‐108‐75 Hydrant Flushing 8/9/2011 8 9,864 0.03 7.4 0

Sunnyvale 329‐105‐76 Hydrant Flushing 8/9/2011 8 10,040 0.01 7.2 2

Sunnyvale 326‐107‐74 Hydrant Flushing 8/9/2011 7 10,241 0.01 7.5 0

Sunnyvale 325‐101‐74 Hydrant Flushing 8/9/2011 8 10,904 0.00 6.8 0

Sunnyvale 325‐107‐74 Hydrant Flushing 8/9/2011 8 11,072 0.02 8.1 0

Sunnyvale 329‐116‐75 Hydrant Flushing 8/9/2011 9 11,295 0.04 7.5 7

Sunnyvale 326‐106‐74 Hydrant Flushing 8/9/2011 8 11,704 0.01 7.0 0

Sunnyvale 326‐108‐74 Hydrant Flushing 8/9/2011 8 11,856 0.01 7.8 0

Sunnyvale 325‐108‐75 Hydrant Flushing 8/9/2011 9 12,636 0.01 7.8 0

Sunnyvale 329‐106‐75 Hydrant Flushing 8/9/2011 11 12,782 0.05 7.8 9

Sunnyvale 326‐104‐74 Hydrant Flushing 8/9/2011 9 12,987 0.03 8.0 6

Sunnyvale 325‐106‐74 Hydrant Flushing 8/9/2011 10 13,840 0.00 7.7 0

Sunnyvale 326‐103‐74 Hydrant Flushing 8/9/2011 11 14,520 0.05 7.1 2

Sunnyvale 325‐109‐74 Hydrant Flushing 8/9/2011 11 15,444 0.01 7.2 0

Sunnyvale 326‐101‐75 Hydrant Flushing 8/9/2011 14 18,480 0.01 6.9 12

Sunnyvale 326‐110‐75 Hydrant Flushing 8/9/2011 15 21,060 0.00 8.1 23

Page 193 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Sunnyvale 326‐102‐74h Hydrant Flushing 8/9/2011 15 21,945 0.03 8.0 13

Sunnyvale 329‐114‐75 Hydrant Flushing 8/10/2011 8 5,680 0.05 7.6 0

Sunnyvale 330‐113‐75 Hydrant Flushing 8/10/2011 6 6,522 0.00 7.0 6

Sunnyvale 330‐103‐74 Hydrant Flushing 8/10/2011 6 7,398 0.00 7.6 0

Sunnyvale 330‐102‐75 Hydrant Flushing 8/10/2011 6 7,800 0.02 7.4 11

Sunnyvale 330‐110‐75 Hydrant Flushing 8/10/2011 8 7,840 0.03 7.8 0

Sunnyvale 329‐115‐75 Hydrant Flushing 8/10/2011 7 8,470 0.03 7.0 0

Sunnyvale 330‐109‐75 Hydrant Flushing 8/10/2011 7 9,100 0.04 7.7 2

Sunnyvale 330‐105‐75 Hydrant Flushing 8/10/2011 7 9,100 0.04 7.7 0

Sunnyvale 330‐112‐74 Hydrant Flushing 8/10/2011 8 10,400 0.00 7.7 7

Sunnyvale 330‐107‐75 Hydrant Flushing 8/10/2011 8 10,400 0.03 7.0 4

Sunnyvale 330‐104‐75 Hydrant Flushing 8/10/2011 9 11,700 0.00 7.1 0

Sunnyvale 330‐106‐75 Hydrant Flushing 8/10/2011 9 11,700 0.05 7.8 1

Sunnyvale 329‐109‐74 Hydrant Flushing 8/10/2011 12 11,760 0.03 7.7 3

Sunnyvale 330‐101‐75 Hydrant Flushing 8/10/2011 10 13,000 0.05 7.4 0

Sunnyvale 329‐111‐74 Hydrant Flushing 8/10/2011 11 13,805 0.05 7.8 0

Sunnyvale 330‐115‐75 Hydrant Flushing 8/11/2011 6 7,668 0.00 7.6 0

Sunnyvale 332‐104‐75 Hydrant Flushing 8/11/2011 7 9,100 0.05 7.0 23

Sunnyvale 331‐103‐75 Hydrant Flushing 8/11/2011 9 10,242 0.05 7.9 7

Sunnyvale 331‐102‐76 Hydrant Flushing 8/11/2011 8 10,400 0.04 8.1 1

Sunnyvale 331‐104‐75 Hydrant Flushing 8/11/2011 9 11,502 0.05 8.1 3

Sunnyvale 332‐102‐75 Hydrant Flushing 8/11/2011 9 11,700 0.04 7.7 0

Sunnyvale 331‐101‐75 Hydrant Flushing 8/11/2011 11 12,518 0.05 7.9 6

Sunnyvale 332‐101‐75 Hydrant Flushing 8/11/2011 11 14,300 0.05 8.1 2

Sunnyvale 332‐105‐75 Hydrant Flushing 8/11/2011 12 15,600 0.02 7.8 7

Sunnyvale 333‐101‐75 Hydrant Flushing 8/11/2011 12 16,104 0.05 8.0 6

Sunnyvale 334‐101‐75 Hydrant Flushing 8/15/2011 8 1,396 0.04 8.0 4

Sunnyvale 333‐107‐75 Hydrant Flushing 8/15/2011 6 8,052 0.00 8.0 0

Sunnyvale 337‐102‐75 Hydrant Flushing 8/15/2011 6 8,544 0.05 7.9 0

Sunnyvale 333‐102‐75 Hydrant Flushing 8/15/2011 7 9,100 0.04 7.6 0
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Sunnyvale 333‐105‐76 Hydrant Flushing 8/15/2011 7 9,184 0.02 7.8 2

Sunnyvale 335‐104‐75 Hydrant Flushing 8/15/2011 7 9,968 0.03 7.6 4

Sunnyvale 323‐108‐75 Hydrant Flushing 8/15/2011 7 10,101 0.00 8.0 0

Sunnyvale 333‐103‐75 Hydrant Flushing 8/15/2011 8 10,400 0.05 7.6 9

Sunnyvale 335‐101‐75 Hydrant Flushing 8/15/2011 8 11,232 0.04 7.8 11

Sunnyvale 323‐104‐75 Hydrant Flushing 8/15/2011 8 11,232 0.00 8.0 0

Sunnyvale 337‐101‐75 Hydrant Flushing 8/15/2011 8 11,392 0.03 8.0 4

Sunnyvale 333‐106‐75 Hydrant Flushing 8/15/2011 9 11,880 0.03 7.8 4

Sunnyvale 333‐104‐75 Hydrant Flushing 8/15/2011 9 11,880 0.00 7.8 6

Sunnyvale 334‐103‐75 Hydrant Flushing 8/15/2011 9 12,636 0.05 7.7 0

Sunnyvale 334‐102‐76 Hydrant Flushing 8/15/2011 9 12,636 0.05 7.8 10

Sunnyvale 323‐106‐75 Hydrant Flushing 8/15/2011 9 12,987 0.01 8.1 0

Sunnyvale 334‐104‐75 Hydrant Flushing 8/15/2011 10 13,420 0.05 7.8 3

Sunnyvale 335‐102‐75 Hydrant Flushing 8/15/2011 10 14,040 0.05 7.8 9

Sunnyvale 323‐105‐75 Hydrant Flushing 8/15/2011 10 14,040 0.00 8.1 0

Sunnyvale 337‐103‐75 Hydrant Flushing 8/15/2011 11 15,444 0.00 7.8 0

Sunnyvale 335‐103‐75 Hydrant Flushing 8/15/2011 11 15,664 0.03 8.0 0

Sunnyvale 335‐105‐75 Hydrant Flushing 8/15/2011 11 15,664 0.05 8.0 2

Sunnyvale 327‐110‐75 Hydrant Flushing 8/16/2011 6 8,304 0.02 8.0 4

Sunnyvale 327‐112‐75 Hydrant Flushing 8/16/2011 7 9,688 0.02 8.0 1

Sunnyvale 327‐109‐74 Hydrant Flushing 8/16/2011 7 10,241 0.05 7.7 1

Sunnyvale 327‐108‐75 Hydrant Flushing 8/16/2011 9 11,880 0.03 7.8 0

Sunnyvale 327‐111‐74 Hydrant Flushing 8/16/2011 9 12,456 0.04 8.0 0

Sunnyvale 327‐113‐74 Hydrant Flushing 8/16/2011 11 14,993 0.03 7.9 0

Sunnyvale 328‐104‐75 Hydrant Flushing 8/16/2011 11 16,500 0.00 8.1 0

Sunnyvale 338‐102‐75 Hydrant Flushing 8/18/2011 7 7,868 0.05 8.0 0

Sunnyvale 337‐104‐75 Hydrant Flushing 8/18/2011 7 9,828 0.02 8.1 1

Sunnyvale 338‐104‐75 Hydrant Flushing 8/18/2011 8 11,232 0.01 7.8 0

Sunnyvale 338‐105‐75 Hydrant Flushing 8/18/2011 8 11,232 0.00 7.9 0

Sunnyvale 338‐101‐75 Hydrant Flushing 8/18/2011 9 12,816 0.04 8.0 0
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Sunnyvale 339‐101‐76 Hydrant Flushing 8/18/2011 9 12,987 0.05 7.8 0

Sunnyvale 338‐103‐75 Hydrant Flushing 8/18/2011 10 14,430 0.05 8.1 3

Sunnyvale 339‐102‐76 Hydrant Flushing 8/18/2011 10 14,430 0.05 8.0 0

Sunnyvale 350‐107‐75 Hydrant Flushing 8/22/2011 5 6,710 0.00 8.1 0

Sunnyvale 348‐102‐76 Hydrant Flushing 8/22/2011 6 7,800 0.03 7.0 0

Sunnyvale 349‐108‐75 Hydrant Flushing 8/22/2011 6 8,178 0.00 7.3 0

Sunnyvale 347‐101‐75 Hydrant Flushing 8/22/2011 7 9,100 0.04 6.7 0

Sunnyvale 349‐101‐75 Hydrant Flushing 8/22/2011 7 9,394 0.00 7.2 0

Sunnyvale 350‐111‐75 Hydrant Flushing 8/22/2011 8 10,736 0.03 7.8 6

Sunnyvale 350‐103‐75 Hydrant Flushing 8/22/2011 8 10,736 0.01 8.1 0

Sunnyvale 350‐113‐75 Hydrant Flushing 8/22/2011 8 10,736 0.03 6.9 3

Sunnyvale 349‐107‐75 Hydrant Flushing 8/22/2011 8 10,904 0.03 7.1 0

Sunnyvale 345‐103‐75 Hydrant Flushing 8/22/2011 8 11,232 0.04 7.8 0

Sunnyvale 350‐112‐75 Hydrant Flushing 8/22/2011 9 11,502 0.01 7.8 3

Sunnyvale 348‐104‐75 Hydrant Flushing 8/22/2011 9 12,267 0.01 7.2 0

Sunnyvale 343‐103‐75 Hydrant Flushing 8/22/2011 9 12,636 0.00 7.9 6

Sunnyvale 348‐103‐75 Hydrant Flushing 8/22/2011 10 12,780 0.04 7.2 0

Sunnyvale 350‐105‐75 Hydrant Flushing 8/22/2011 10 13,420 0.01 7.1 0

Sunnyvale 350‐108‐75 Hydrant Flushing 8/22/2011 10 13,420 0.02 8.1 0

Sunnyvale 350‐106‐75 Hydrant Flushing 8/22/2011 11 14,762 0.01 8.1 0

Sunnyvale 350‐110‐75 Hydrant Flushing 8/22/2011 11 14,762 0.02 8.1 0

Sunnyvale 350‐104‐75 Hydrant Flushing 8/22/2011 11 14,762 0.03 7.8 0

Sunnyvale 350‐109‐75 Hydrant Flushing 8/22/2011 11 14,762 0.00 7.4 0

Sunnyvale 343‐102‐75 Hydrant Flushing 8/22/2011 12 16,848 0.03 8.2 0

Sunnyvale 343‐101‐75 Hydrant Flushing 8/22/2011 13 18,252 0.05 8.1 6

Sunnyvale 354‐103‐75 Hydrant Flushing 8/23/2011 7 6,020 0.00 7.8 0

Sunnyvale 351‐105‐74 Hydrant Flushing 8/23/2011 5 6,050 0.02 7.4 0

Sunnyvale 354‐106‐74 Hydrant Flushing 8/23/2011 5 6,600 0.07 7.7 0

Sunnyvale 352‐105‐74 Hydrant Flushing 8/23/2011 6 7,520 0.02 7.6 0

Sunnyvale 351‐102‐75 Hydrant Flushing 8/23/2011 6 7,668 0.05 7.9 0
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Sunnyvale 355‐102‐75 Hydrant Flushing 8/23/2011 6 7,668 0.02 8.0 0

Sunnyvale 354‐109‐75 Hydrant Flushing 8/23/2011 6 7,920 0.00 7.1 0

Sunnyvale 351‐104‐75 Hydrant Flushing 8/23/2011 7 8,631 0.03 8.1 0

Sunnyvale 352‐111‐75 Hydrant Flushing 8/23/2011 7 8,631 0.00 6.9 0

Sunnyvale 351‐103‐75 Hydrant Flushing 8/23/2011 8 9,680 0.03 8.1 0

Sunnyvale 352‐106‐74 Hydrant Flushing 8/23/2011 8 9,864 0.05 7.9 0

Sunnyvale 355‐105‐75 Hydrant Flushing 8/23/2011 7 10,241 0.03 7.9 0

Sunnyvale 354‐102‐75 Hydrant Flushing 8/23/2011 8 10,560 0.01 8.1 0

Sunnyvale 352‐103‐75 Hydrant Flushing 8/23/2011 9 11,097 0.00 7.8 0

Sunnyvale 352‐102‐75 Hydrant Flushing 8/23/2011 9 11,097 0.01 7.7 0

Sunnyvale 352‐104‐74 Hydrant Flushing 8/23/2011 9 11,295 0.03 7.7 0

Sunnyvale 351‐101‐76 Hydrant Flushing 8/23/2011 9 11,502 0.02 8.1 0

Sunnyvale 355‐104‐74 Hydrant Flushing 8/23/2011 8 11,544 0.03 8.1 0

Sunnyvale 355‐101‐75 Hydrant Flushing 8/23/2011 9 12,987 0.01 7.8 0

Sunnyvale 354‐104‐75 Hydrant Flushing 8/23/2011 9 13,500 0.04 8.2 0

Sunnyvale 354‐105‐74 Hydrant Flushing 8/23/2011 10 13,840 0.05 7.8 0

Sunnyvale 355‐103‐75 Hydrant Flushing 8/23/2011 10 14,240 0.01 7.4 0

Sunnyvale 352‐110‐75 Hydrant Flushing 8/23/2011 15 18,150 0.01 7.7 18

Sunnyvale 355‐109‐75 Hydrant Flushing 8/23/2011 15 21,945 0.04 8.1 32

Sunnyvale 356‐103‐75 Hydrant Flushing 8/25/2011 5 6,710 0.05 7.2 0

Sunnyvale 356‐102‐75 Hydrant Flushing 8/25/2011 6 7,800 0.02 7.8 0

Sunnyvale 357‐109‐75 Hydrant Flushing 8/25/2011 7 9,541 0.00 7.8 0

Sunnyvale 356‐110‐75 Hydrant Flushing 8/25/2011 8 10,400 0.04 7.2 0

Sunnyvale 356‐105‐75 Hydrant Flushing 8/25/2011 8 10,560 0.03 7.7 3

Sunnyvale 356‐101‐75 Hydrant Flushing 8/25/2011 8 10,736 0.02 7.4 0

Sunnyvale 324‐107‐75 Hydrant Flushing 8/25/2011 8 11,072 0.00 8.0 0

Sunnyvale 356‐108‐74 Hydrant Flushing 8/25/2011 8 11,072 0.01 7.9 9

Sunnyvale 357‐101‐75 Hydrant Flushing 8/25/2011 9 12,636 0.00 7.6 0

Sunnyvale 356‐114‐75 Hydrant Flushing 8/25/2011 10 13,200 0.02 7.0 0

Sunnyvale 357‐106‐74 Hydrant Flushing 8/25/2011 10 13,630 0.03 6.8 0
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Sunnyvale 356‐109‐75 Hydrant Flushing 8/25/2011 11 15,224 0.03 6.8 12

Sunnyvale 356‐107‐74 Hydrant Flushing 8/25/2011 15 20,760 0.01 6.9 24

Sunnyvale 329‐110‐74 Hydrant Flushing 8/29/2011 7 5,250 0.03 6.9 0

Sunnyvale 336‐102‐75 Hydrant Flushing 8/29/2011 5 6,710 0.05 6.7 0

Sunnyvale 336‐103‐75 Hydrant Flushing 8/29/2011 7 9,394 0.00 8.0 0

Sunnyvale 334‐103‐75 Hydrant Flushing 8/29/2011 8 10,736 0.05 7.4 0

Sunnyvale 358‐102‐75 Hydrant Flushing 8/29/2011 8 10,904 0.01 7.4 0

Sunnyvale 358‐111‐75 Hydrant Flushing 8/29/2011 9 11,880 0.00 7.5 0

Sunnyvale 328‐106‐75 Hydrant Flushing 8/29/2011 8 12,000 0.01 8.1 1

Sunnyvale 329‐102‐75 Hydrant Flushing 8/29/2011 8 12,000 0.05 6.5 3

Sunnyvale 336‐101‐75 Hydrant Flushing 8/29/2011 9 12,078 0.03 7.2 0

Sunnyvale 358‐101‐74 Hydrant Flushing 8/29/2011 9 12,987 0.02 8.0 33

Sunnyvale 358‐112‐75 Hydrant Flushing 8/29/2011 10 13,200 0.00 7.1 0

Sunnyvale 329‐112‐76 Hydrant Flushing 8/29/2011 11 13,310 0.01 7.1 7

Sunnyvale 358‐106‐74 Hydrant Flushing 8/29/2011 10 13,420 0.03 7.5 12

Sunnyvale 358‐109‐75 Hydrant Flushing 8/29/2011 11 14,300 0.05 8.1 0

Sunnyvale 329‐101‐75 Hydrant Flushing 8/29/2011 10 15,000 0.05 6.5 1

Sunnyvale 329‐103‐75 Hydrant Flushing 8/29/2011 10 15,000 0.03 6.8 0

Sunnyvale 329‐104‐75 Hydrant Flushing 8/29/2011 10 15,000 0.00 6.8 22

Sunnyvale 454‐107‐74 Hydrant Flushing 8/30/2011 4 5,280 0.01 8.1 3

Sunnyvale 454‐116‐75 Hydrant Flushing 8/30/2011 15 7,950 0.05 6.7 13

Sunnyvale 328‐108‐75 Hydrant Flushing 8/30/2011 6 8,424 0.00 7.6 0

Sunnyvale 327‐104‐75 Hydrant Flushing 8/30/2011 6 9,000 0.00 7.7 0

Sunnyvale 327‐101‐75 Hydrant Flushing 8/30/2011 6 9,000 0.05 8.1 3

Sunnyvale 327‐107‐75 Hydrant Flushing 8/30/2011 7 10,500 0.04 7.3 0

Sunnyvale 323‐103‐75 Hydrant Flushing 8/30/2011 8 10,520 0.04 7.2 27

Sunnyvale 323‐101‐74 Hydrant Flushing 8/30/2011 8 10,560 0.03 7.1 3

Sunnyvale 332‐103‐75 Hydrant Flushing 8/30/2011 8 10,736 0.02 7.5 0

Sunnyvale 323‐102‐75 Hydrant Flushing 8/30/2011 9 11,880 0.01 7.0 1

Sunnyvale 327‐103‐74 Hydrant Flushing 8/30/2011 8 12,000 0.00 8.1 0
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Sunnyvale 327‐106‐75 Hydrant Flushing 8/30/2011 8 12,000 0.04 6.7 0

Sunnyvale 327‐105‐75 Hydrant Flushing 8/30/2011 9 12,078 0.02 6.8 1

Sunnyvale 323‐107‐75 Hydrant Flushing 8/30/2011 10 13,200 0.04 7.6 0

Sunnyvale 327‐102‐75 Hydrant Flushing 8/30/2011 10 13,420 0.05 7.8 33

Sunnyvale 323‐109‐75 Hydrant Flushing 8/30/2011 11 14,058 0.03 7.5 1

Sunnyvale 330‐114‐74 Hydrant Flushing 8/30/2011 12 16,104 0.03 8.1 0

Sunnyvale 454‐103‐74 Hydrant Flushing 8/30/2011 15 19,800 0.00 8.0 33

Sunnyvale 454‐103‐74 Hydrant Flushing 8/30/2011 15 19,800 0.01 8.1 8

Sunnyvale 358‐105‐75 Hydrant Flushing 8/31/2011 6 7,116 0.01 7.9 3

Sunnyvale 357‐102‐74 Hydrant Flushing 8/31/2011 8 8,904 0.05 8.1 4

Sunnyvale 357‐105‐75 Hydrant Flushing 8/31/2011 7 8,946 0.02 7.8 12

Sunnyvale 358‐108‐75 Hydrant Flushing 8/31/2011 8 10,224 0.04 7.9 11

Sunnyvale 357‐107‐74 Hydrant Flushing 8/31/2011 8 10,400 0.04 7.8 0

Sunnyvale 358‐107‐75 Hydrant Flushing 8/31/2011 9 10,890 0.03 7.6 0

Sunnyvale 357‐103‐74 Hydrant Flushing 8/31/2011 10 11,130 0.05 8.0 1

Sunnyvale 359‐105‐75 Hydrant Flushing 8/31/2011 8 11,664 0.03 7.7 0

Sunnyvale 358‐104‐75 Hydrant Flushing 8/31/2011 9 11,700 0.03 7.7 3

Sunnyvale 359‐102‐76 Hydrant Flushing 8/31/2011 8 12,256 0.00 7.6 7

Sunnyvale 357‐108‐75 Hydrant Flushing 8/31/2011 10 12,780 0.05 7.7 11

Sunnyvale 359‐101‐75 Hydrant Flushing 8/31/2011 9 13,662 0.01 7.8 4

Sunnyvale 357‐104‐74 Hydrant Flushing 8/31/2011 11 14,300 0.00 7.6 0

Sunnyvale 358‐110‐75 Hydrant Flushing 8/31/2011 11 14,300 0.00 7.8 7

Sunnyvale 358‐103‐75 Hydrant Flushing 8/31/2011 11 14,300 0.05 7.8 0

Sunnyvale 363‐106‐75 Hydrant Flushing 9/1/2011 6 7,800 0.00 7.7 0

Sunnyvale 362‐103‐75 Hydrant Flushing 9/1/2011 7 8,134 0.05 7.7 12

Sunnyvale 363‐107‐75 Hydrant Flushing 9/1/2011 7 8,470 0.00 7.8 0

Sunnyvale 362‐104‐75 Hydrant Flushing 9/1/2011 8 10,224 0.05 7.5 0

Sunnyvale 363‐108‐75 Hydrant Flushing 9/1/2011 8 10,224 0.00 7.6 0

Sunnyvale 363‐112‐75 Hydrant Flushing 9/1/2011 8 10,400 0.02 8.0 0

Sunnyvale 359‐103‐75 Hydrant Flushing 9/1/2011 9 10,458 0.05 7.7 0
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Sunnyvale 363‐104‐75 Hydrant Flushing 9/1/2011 8 10,560 0.01 7.5 0

Sunnyvale 359‐104‐75 Hydrant Flushing 9/1/2011 10 11,620 0.05 7.8 12

Sunnyvale 363‐113‐75 Hydrant Flushing 9/1/2011 9 11,700 0.01 7.6 0

Sunnyvale 363‐101‐75 Hydrant Flushing 9/1/2011 9 11,880 0.01 7.6 0

Sunnyvale 363‐111‐75 Hydrant Flushing 9/1/2011 10 13,000 0.00 7.9 0

Sunnyvale 362‐102‐75 Hydrant Flushing 9/1/2011 10 13,200 0.04 7.4 11

Sunnyvale 363‐103‐75 Hydrant Flushing 9/1/2011 10 13,200 0.03 7.5 0

Sunnyvale 363‐105‐75 Hydrant Flushing 9/1/2011 10 13,840 0.02 7.8 0

Sunnyvale 363‐102‐75 Hydrant Flushing 9/1/2011 11 14,520 0.00 7.9 0

Sunnyvale 363‐110‐74 Hydrant Flushing 9/1/2011 12 16,104 0.00 8.0 1

Sunnyvale 362‐101‐75 Hydrant Flushing 9/1/2011 14 18,480 0.02 7.6 22

Sunnyvale 354‐108‐74 Hydrant Flushing 9/6/2011 5 6,390 0.03 8.0 0

Sunnyvale 355‐108‐75 Hydrant Flushing 9/6/2011 6 7,260 0.01 8.0 0

Sunnyvale 355‐106‐75 Hydrant Flushing 9/6/2011 7 8,946 0.00 8.1 0

Sunnyvale 353‐111‐75 Hydrant Flushing 9/6/2011 6 9,000 0.03 8.0 3

Sunnyvale 356‐104‐75 Hydrant Flushing 9/6/2011 9 10,125 0.04 7.8 0

Sunnyvale 356‐106‐75 Hydrant Flushing 9/6/2011 8 10,224 0.02 8.1 0

Sunnyvale 353‐106‐75 Hydrant Flushing 9/6/2011 8 10,224 0.01 8.2 7

Sunnyvale 353‐112‐74 Hydrant Flushing 9/6/2011 7 10,500 0.05 8.1 0

Sunnyvale 354‐107‐74 Hydrant Flushing 9/6/2011 8 11,072 0.02 8.1 0

Sunnyvale 364‐101‐74 Hydrant Flushing 9/6/2011 9 11,502 0.04 8.0 8

Sunnyvale 364‐102‐75 Hydrant Flushing 9/6/2011 9 11,502 0.02 7.0 0

Sunnyvale 355‐107‐75 Hydrant Flushing 9/6/2011 9 11,886 0.00 7.9 0

Sunnyvale 363‐109‐75 Hydrant Flushing 9/6/2011 10 12,780 0.04 7.0 14

Sunnyvale 364‐103‐75 Hydrant Flushing 9/6/2011 10 12,780 0.03 6.9 9

Sunnyvale 353‐108‐75 Hydrant Flushing 9/6/2011 10 13,420 0.04 8.0 7

Sunnyvale 364‐106‐75 Hydrant Flushing 9/6/2011 12 15,336 0.05 8.0 11

Sunnyvale 353‐115‐75 Hydrant Flushing 9/6/2011 14 20,202 0.05 8.1 3

Sunnyvale 365‐101‐74 Hydrant Flushing 9/7/2011 6 8,076 0.02 8.1 0

Sunnyvale 353‐117‐75 Hydrant Flushing 9/7/2011 6 8,544 0.02 8.0 3
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Sunnyvale 353‐110‐75 Hydrant Flushing 9/7/2011 7 9,394 0.01 8.2 0

Sunnyvale 353‐116‐75 Hydrant Flushing 9/7/2011 7 9,968 0.01 8.2 0

Sunnyvale 365‐104‐75 Hydrant Flushing 9/7/2011 7 10,164 0.03 7.2 7

Sunnyvale 365‐104‐74 Hydrant Flushing 9/7/2011 8 10,664 0.03 8.2 0

Sunnyvale 353‐105‐76 Hydrant Flushing 9/7/2011 8 10,736 0.04 8.1 7

Sunnyvale 364‐107‐75 Hydrant Flushing 9/7/2011 8 10,736 0.03 8.1 0

Sunnyvale 364‐104‐75 Hydrant Flushing 9/7/2011 8 11,072 0.04 7.9 0

Sunnyvale 364‐108‐75 Hydrant Flushing 9/7/2011 9 11,097 0.00 8.0 0

Sunnyvale 353‐107‐75 Hydrant Flushing 9/7/2011 10 13,200 0.03 8.3 0

Sunnyvale 364‐109‐75 Hydrant Flushing 9/7/2011 11 13,563 0.03 8.0 0

Sunnyvale 365‐103‐74 Hydrant Flushing 9/7/2011 9 13,572 0.04 7.4 3

Sunnyvale 365‐111‐74 Hydrant Flushing 9/7/2011 10 14,060 0.01 7.8 13

Sunnyvale 353‐102‐75 Hydrant Flushing 9/7/2011 11 14,762 0.02 8.3 0

Sunnyvale 364‐110‐75 Hydrant Flushing 9/7/2011 12 14,796 0.03 7.7 7

Sunnyvale 364‐105‐75 Hydrant Flushing 9/7/2011 12 14,796 0.03 8.1 0

Sunnyvale 365‐102‐74 Hydrant Flushing 9/7/2011 10 15,250 0.07 7.5 0

Sunnyvale 365‐108‐75 Hydrant Flushing 9/7/2011 11 15,818 0.04 7.8 5

Sunnyvale 365‐108‐75 Hydrant Flushing 9/7/2011 15 21,405 0.02 7.7 34

Sunnyvale 352‐107‐75 Hydrant Flushing 9/8/2011 6 6,678 0.02 7.4 7

Sunnyvale 350‐102‐76 Hydrant Flushing 9/8/2011 6 7,260 0.00 7.8 0

Sunnyvale 353‐114‐75 Hydrant Flushing 9/8/2011 6 8,304 0.01 7.8 0

Sunnyvale 352‐109‐75 Hydrant Flushing 9/8/2011 8 8,904 0.00 7.6 3

Sunnyvale 252‐113‐75 Hydrant Flushing 9/8/2011 7 8,946 0.01 7.4 0

Sunnyvale 348‐101‐76 Hydrant Flushing 9/8/2011 8 9,680 0.03 8.1 10

Sunnyvale 349‐106‐75 Hydrant Flushing 9/8/2011 8 9,680 0.02 8.1 0

Sunnyvale 252‐101‐75 Hydrant Flushing 9/8/2011 9 10,017 0.01 7.5 0

Sunnyvale 353‐101‐75 Hydrant Flushing 9/8/2011 8 10,224 0.02 8.1 0

Sunnyvale 349‐105‐75 Hydrant Flushing 9/8/2011 9 10,890 0.02 8.0 7

Sunnyvale 349‐109‐75 Hydrant Flushing 9/8/2011 9 10,890 0.00 8.1 0

Sunnyvale 252‐112‐75 Hydrant Flushing 9/8/2011 9 11,502 0.03 7.5 0
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Sunnyvale 353‐103‐75 Hydrant Flushing 9/8/2011 9 12,078 0.01 8.0 0

Sunnyvale 354‐101‐75 Hydrant Flushing 9/8/2011 10 12,100 0.00 8.2 0

Sunnyvale 349‐101‐75 Hydrant Flushing 9/8/2011 11 12,243 0.02 7.8 3

Sunnyvale 253‐113‐75 Hydrant Flushing 9/8/2011 9 12,267 0.00 7.4 0

Sunnyvale 252‐108‐75 Hydrant Flushing 9/8/2011 10 13,630 0.01 7.5 0

Sunnyvale 345‐102‐75 Hydrant Flushing 9/8/2011 12 14,520 0.04 8.0 0

Sunnyvale 345‐101‐75 Hydrant Flushing 9/8/2011 13 15,730 0.00 8.0 0

Sunnyvale 349‐108‐75 Hydrant Flushing 9/8/2011 13 15,730 0.04 7.5 3

Sunnyvale 366‐102‐75 Hydrant Flushing 9/12/2011 5 6,710 0.01 7.5 0

Sunnyvale 366‐109‐74 Hydrant Flushing 9/12/2011 6 7,668 0.00 8.0 0

Sunnyvale 365‐107‐75 Hydrant Flushing 9/12/2011 7 8,302 0.00 7.3 0

Sunnyvale 367‐112‐74 Hydrant Flushing 9/12/2011 6 8,424 0.01 7.8 0

Sunnyvale 365‐106‐75 Hydrant Flushing 9/12/2011 8 9,864 0.03 7.4 5

Sunnyvale 366‐101‐75 Hydrant Flushing 9/12/2011 8 10,736 0.00 7.4 11

Sunnyvale 366‐105‐75 Hydrant Flushing 9/12/2011 8 11,232 0.00 8.1 5

Sunnyvale 366‐112‐74 Hydrant Flushing 9/12/2011 9 11,700 0.00 7.8 0

Sunnyvale 366‐107‐74 Hydrant Flushing 9/12/2011 9 11,916 0.01 8.0 0

Sunnyvale 367‐111‐74 Hydrant Flushing 9/12/2011 9 12,636 0.03 7.9 0

Sunnyvale 366‐106‐74 Hydrant Flushing 9/12/2011 10 12,780 0.00 7.6 0

Sunnyvale 366‐110‐74 Hydrant Flushing 9/12/2011 10 13,200 0.01 7.8 0

Sunnyvale 366‐111‐74 Hydrant Flushing 9/12/2011 10 13,200 0.04 7.9 5

Sunnyvale 367‐108‐75 Hydrant Flushing 9/12/2011 10 13,420 0.03 8.0 0

Sunnyvale 366‐104‐75 Hydrant Flushing 9/12/2011 10 13,630 0.02 8.1 0

Sunnyvale 367‐107‐75 Hydrant Flushing 9/12/2011 10 14,240 0.04 8.0 0

Sunnyvale 367‐110‐75 Hydrant Flushing 9/12/2011 11 14,520 0.05 7.8 0

Sunnyvale 366‐103‐75 Hydrant Flushing 9/12/2011 11 14,762 0.03 7.5 0

Sunnyvale 366‐108‐75 Hydrant Flushing 9/12/2011 11 15,224 0.00 7.5 0

Sunnyvale 366‐113‐74 Hydrant Flushing 9/12/2011 14 19,376 0.00 8.2 0

Sunnyvale 369‐105‐74 Hydrant Flushing 9/13/2011 6 6,522 0.04 7.8 0

Sunnyvale 367‐102‐75 Hydrant Flushing 9/13/2011 11 7,040 0.00 8.0 16
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Sunnyvale 367‐103‐75 Hydrant Flushing 9/13/2011 9 7,110 0.00 7.9 38

Sunnyvale 370‐101‐75 Hydrant Flushing 9/13/2011 7 7,791 0.02 7.1 12

Sunnyvale 369‐106‐75 Hydrant Flushing 9/13/2011 8 8,272 0.03 6.8 0

Sunnyvale 369‐101‐75 Hydrant Flushing 9/13/2011 8 8,696 0.03 7.0 0

Sunnyvale 370‐103‐75 Hydrant Flushing 9/13/2011 8 8,696 0.01 8.0 0

Sunnyvale 370‐104‐75 Hydrant Flushing 9/13/2011 8 9,296 0.00 8.1 0

Sunnyvale 369‐103‐75 Hydrant Flushing 9/13/2011 9 9,549 0.00 6.8 0

Sunnyvale 369‐107‐74 Hydrant Flushing 9/13/2011 9 9,702 0.04 7.4 0

Sunnyvale 370‐102‐75 Hydrant Flushing 9/13/2011 9 9,783 0.04 8.1 0

Sunnyvale 369‐104‐75 Hydrant Flushing 9/13/2011 10 10,610 0.03 7.8 0

Sunnyvale 369‐108‐75 Hydrant Flushing 9/13/2011 10 10,610 0.20 6.9 0

Sunnyvale 369‐102‐75 Hydrant Flushing 9/13/2011 10 10,870 0.00 6.8 0

Sunnyvale 367‐109‐75 Hydrant Flushing 9/13/2011 9 11,502 0.01 8.0 0

Sunnyvale 367‐105‐75 Hydrant Flushing 9/13/2011 9 12,267 0.03 7.8 5

Sunnyvale 367‐104‐75 Hydrant Flushing 9/13/2011 10 13,630 0.00 8.2 1

Sunnyvale 372‐106‐75 Hydrant Flushing 9/14/2011 5 6,165 0.02 7.8 0

Sunnyvale 371‐107‐75 Hydrant Flushing 9/14/2011 6 6,828 0.03 7.8 0

Sunnyvale 372‐108‐75 Hydrant Flushing 9/14/2011 7 8,631 0.03 8.0 0

Sunnyvale 371‐108‐75 Hydrant Flushing 9/14/2011 8 9,104 0.00 8.0 0

Sunnyvale 372‐105‐75 Hydrant Flushing 9/14/2011 8 9,864 0.00 7.9 0

Sunnyvale 372‐109‐75 Hydrant Flushing 9/14/2011 8 9,864 0.05 8.0 0

Sunnyvale 372‐107‐75 Hydrant Flushing 9/14/2011 8 9,864 0.03 8.1 0

Sunnyvale 371‐105‐75 Hydrant Flushing 9/14/2011 9 10,017 0.00 7.8 0

Sunnyvale 371‐110‐75 Hydrant Flushing 9/14/2011 9 10,674 0.02 8.1 0

Sunnyvale 371‐106‐75 Hydrant Flushing 9/14/2011 10 11,130 0.01 7.9 0

Sunnyvale 371‐111‐75 Hydrant Flushing 9/14/2011 10 11,860 0.03 8.0 0

Sunnyvale 372‐104‐75 Hydrant Flushing 9/14/2011 10 12,330 0.04 8.0 0

Sunnyvale 372‐102‐75 Hydrant Flushing 9/14/2011 11 13,310 0.02 8.0 0

Sunnyvale 374‐101‐75 Hydrant Flushing 9/21/2011 6 7,398 0.00 8.1 0

Sunnyvale 375‐103‐75 Hydrant Flushing 9/21/2011 6 7,398 0.01 7.9 0
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Sunnyvale 350‐101‐75 Hydrant Flushing 9/21/2011 7 7,966 0.01 8.0 0

Sunnyvale 375‐101‐75 Hydrant Flushing 9/21/2011 7 8,631 0.00 8.0 0

Sunnyvale 375‐102‐75 Hydrant Flushing 9/21/2011 7 8,631 0.01 8.0 0

Sunnyvale 349‐103‐75 Hydrant Flushing 9/21/2011 8 9,488 0.01 8.0 0

Sunnyvale 374‐103‐75 Hydrant Flushing 9/21/2011 8 9,864 0.01 7.9 0

Sunnyvale 376‐105‐75 Hydrant Flushing 9/21/2011 8 9,864 0.03 8.0 0

Sunnyvale 373‐109‐75 Hydrant Flushing 9/21/2011 9 10,674 0.02 8.0 0

Sunnyvale 374‐102‐75 Hydrant Flushing 9/21/2011 9 11,097 0.00 7.8 3

Sunnyvale 374‐104‐75 Hydrant Flushing 9/21/2011 9 11,097 0.05 8.3 4

Sunnyvale 373‐108‐75 Hydrant Flushing 9/21/2011 10 11,860 0.00 8.1 0

Sunnyvale 498‐105‐75 Hydrant Flushing 9/21/2011 9 11,880 0.04 7.2 0

Sunnyvale 386‐107‐75 Hydrant Flushing 9/22/2011 5 5,625 0.00 7.3 0

Sunnyvale 386‐108‐75 Hydrant Flushing 9/22/2011 5 5,750 0.00 7.1 2

Sunnyvale 388‐101‐75 Hydrant Flushing 9/22/2011 5 5,930 0.00 7.2 1

Sunnyvale 384‐103‐75 Hydrant Flushing 9/22/2011 5 5,930 0.02 7.8 4

Sunnyvale 384‐104‐75 Hydrant Flushing 9/22/2011 5 6,050 0.01 7.1 0

Sunnyvale 386‐102‐75 Hydrant Flushing 9/22/2011 6 7,116 0.03 7.2 1

Sunnyvale 386‐105‐75 Hydrant Flushing 9/22/2011 6 7,116 0.05 7.0 0

Sunnyvale 385‐101‐75 Hydrant Flushing 9/22/2011 6 7,390 0.01 7.3 0

Sunnyvale 384‐102‐75 Hydrant Flushing 9/22/2011 6 7,530 0.00 7.7 0

Sunnyvale 388‐104‐75 Hydrant Flushing 9/22/2011 7 8,050 0.00 7.2 4

Sunnyvale 388‐102‐75 Hydrant Flushing 9/22/2011 7 8,134 0.03 7.0 1

Sunnyvale 388‐103‐75 Hydrant Flushing 9/22/2011 7 8,218 0.01 7.1 0

Sunnyvale 384‐101‐75 Hydrant Flushing 9/22/2011 7 8,302 0.03 7.9 0

Sunnyvale 385‐104‐75 Hydrant Flushing 9/22/2011 7 8,386 0.03 7.2 1

Sunnyvale 386‐101‐75 Hydrant Flushing 9/22/2011 7 8,708 0.00 7.4 0

Sunnyvale 386‐106‐75 Hydrant Flushing 9/22/2011 7 9,100 0.01 7.1 1

Sunnyvale 386‐109‐75 Hydrant Flushing 9/22/2011 8 9,488 0.01 7.0 0

Sunnyvale 385‐102‐75 Hydrant Flushing 9/22/2011 8 9,488 0.00 7.1 0

Sunnyvale 383‐104‐75 Hydrant Flushing 9/22/2011 8 9,584 0.00 7.4 1
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Sunnyvale 384‐105‐75 Hydrant Flushing 9/22/2011 8 9,864 0.00 7.2 1

Sunnyvale 386‐103‐75 Hydrant Flushing 9/22/2011 8 9,952 0.00 7.1 0

Sunnyvale 385‐103‐75 Hydrant Flushing 9/22/2011 10 11,740 0.02 7.1 0

Sunnyvale 384‐106‐75 Hydrant Flushing 9/22/2011 10 11,860 0.04 7.6 0

Sunnyvale 386‐104‐75 Hydrant Flushing 9/22/2011 10 12,330 0.00 7.2 0

Sunnyvale 376‐110‐75 Hydrant Flushing 9/27/2011 5 5,565 0.01 7.3 3

Sunnyvale 378‐105‐75 Hydrant Flushing 9/27/2011 5 6,165 0.01 8.4 0

Sunnyvale 377‐104‐75 Hydrant Flushing 9/27/2011 5 6,165 0.03 7.3 0

Sunnyvale 388‐105‐75 Hydrant Flushing 9/27/2011 6 7,116 0.02 7.7 0

Sunnyvale 376‐109‐75 Hydrant Flushing 9/27/2011 6 7,398 0.00 7.1 0

Sunnyvale 377‐108‐75 Hydrant Flushing 9/27/2011 6 7,398 0.00 7.7 0

Sunnyvale 376‐101‐75 Hydrant Flushing 9/27/2011 7 7,791 0.00 8.0 0

Sunnyvale 376‐113‐75 Hydrant Flushing 9/27/2011 7 7,791 0.01 8.0 0

Sunnyvale 376‐106‐75 Hydrant Flushing 9/27/2011 7 7,791 0.03 7.8 16

Sunnyvale 376‐103‐74 Hydrant Flushing 9/27/2011 7 7,966 0.03 8.0 0

Sunnyvale 377‐106‐75 Hydrant Flushing 9/27/2011 7 8,631 0.04 7.8 0

Sunnyvale 376‐107‐75 Hydrant Flushing 9/27/2011 8 8,904 0.04 7.9 0

Sunnyvale 377‐107‐75 Hydrant Flushing 9/27/2011 7 8,946 0.03 7.9 0

Sunnyvale 376‐104‐75 Hydrant Flushing 9/27/2011 8 9,104 0.03 8.3 0

Sunnyvale 376‐112‐75 Hydrant Flushing 9/27/2011 8 9,104 0.02 8.0 0

Sunnyvale 377‐109‐75 Hydrant Flushing 9/27/2011 8 9,296 0.05 7.2 0

Sunnyvale 388‐106‐75 Hydrant Flushing 9/27/2011 9 9,666 0.03 7.8 0

Sunnyvale 375‐104‐75 Hydrant Flushing 9/27/2011 9 10,017 0.00 8.0 0

Sunnyvale 376‐102‐75 Hydrant Flushing 9/27/2011 9 10,017 0.01 6.8 0

Sunnyvale 376‐108‐75 Hydrant Flushing 9/27/2011 9 10,458 0.05 7.0 0

Sunnyvale 377‐103‐75 Hydrant Flushing 9/27/2011 9 10,458 0.00 7.9 0

Sunnyvale 377‐110‐75 Hydrant Flushing 9/27/2011 9 11,097 0.00 8.1 0

Sunnyvale 377‐105‐75 Hydrant Flushing 9/27/2011 10 11,620 0.04 7.8 0

Sunnyvale 376‐111‐75 Hydrant Flushing 9/27/2011 11 12,518 0.01 8.1 0

Sunnyvale 378‐108‐75 Hydrant Flushing 9/28/2011 6 8,304 0.02 8.0 0
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Sunnyvale 378‐109‐75 Hydrant Flushing 9/28/2011 6 8,304 0.00 7.9 0

Sunnyvale 378‐101‐75 Hydrant Flushing 9/28/2011 6 8,304 0.00 8.1 0

Sunnyvale 373‐110‐75 Hydrant Flushing 9/28/2011 8 8,904 0.00 8.0 3

Sunnyvale 377‐102‐75 Hydrant Flushing 9/28/2011 8 8,904 0.01 7.7 0

Sunnyvale 378‐106‐75 Hydrant Flushing 9/28/2011 8 8,904 0.02 7.7 0

Sunnyvale 387‐101‐75 Hydrant Flushing 9/28/2011 7 9,100 0.00 7.9 6

Sunnyvale 383‐103‐75 Hydrant Flushing 9/28/2011 7 9,394 0.02 7.9 2

Sunnyvale 378‐105‐75 Hydrant Flushing 9/28/2011 7 9,541 0.03 8.0 0

Sunnyvale 378‐107‐75 Hydrant Flushing 9/28/2011 7 9,688 0.01 8.1 0

Sunnyvale 377‐101‐75 Hydrant Flushing 9/28/2011 9 9,783 0.03 7.8 0

Sunnyvale 387‐104‐75 Hydrant Flushing 9/28/2011 7 9,828 0.01 7.8 4

Sunnyvale 387‐102‐75 Hydrant Flushing 9/28/2011 7 9,828 0.01 7.9 0

Sunnyvale 378‐107‐75 Hydrant Flushing 9/28/2011 9 10,017 0.03 8.2 2

Sunnyvale 383‐102‐75 Hydrant Flushing 9/28/2011 8 10,736 0.00 8.0 0

Sunnyvale 378‐103‐75 Hydrant Flushing 9/28/2011 9 12,267 0.03 8.0 0

Sunnyvale 383‐101‐75 Hydrant Flushing 9/28/2011 9 12,267 0.01 7.9 0

Sunnyvale 387‐107‐75 Hydrant Flushing 9/28/2011 9 12,636 0.00 7.9 0

Sunnyvale 378‐102‐75 Hydrant Flushing 9/28/2011 11 15,224 0.02 8.1 0

Sunnyvale 394‐106‐75 Hydrant Flushing 10/4/2011 4 4,744 0.07 7.6 6

Sunnyvale 368‐108‐75 Hydrant Flushing 10/4/2011 8 5,680 0.04 7.3 19

Sunnyvale 393‐111‐75 Hydrant Flushing 10/4/2011 5 5,930 0.05 7.9 8

Sunnyvale 394‐105‐75 Hydrant Flushing 10/4/2011 6 7,116 0.1 7.7 0

Sunnyvale 394‐102‐75 Hydrant Flushing 10/4/2011 6 7,260 0.03 7.7 6

Sunnyvale 394‐104‐75 Hydrant Flushing 10/4/2011 6 7,398 0.06 8.3 0

Sunnyvale 393‐106‐75 Hydrant Flushing 10/4/2011 6 7,530 0.02 7.8 3

Sunnyvale 390‐108‐75 Hydrant Flushing 10/4/2011 6 7,668 0.04 7.7 5

Sunnyvale 390‐101‐75 Hydrant Flushing 10/4/2011 7 9,100 0.03 7.8 3

Sunnyvale 390‐103‐74 Hydrant Flushing 10/4/2011 7 9,100 0 7.6 3

Sunnyvale 394‐103‐74 Hydrant Flushing 10/4/2011 7 9,240 0.03 7.7 0

Sunnyvale 368‐109‐75 Hydrant Flushing 10/4/2011 8 9,296 0.01 7.0 5
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Sunnyvale 390‐105‐75 Hydrant Flushing 10/4/2011 8 9,864 0.01 7.6 1

Sunnyvale 390‐106‐74 Hydrant Flushing 10/4/2011 8 10,040 0.02 7.8 7

Sunnyvale 368‐111‐75 Hydrant Flushing 10/4/2011 7 10,241 0.03 7.8 3

Sunnyvale 394‐101‐75 Hydrant Flushing 10/4/2011 9 10,890 0.04 8.1 0

Sunnyvale 368‐104‐75 Hydrant Flushing 10/4/2011 11 11,110 0 7.1 7

Sunnyvale 390‐104‐74 Hydrant Flushing 10/4/2011 9 11,700 0.02 7.8 0

Sunnyvale 393‐110‐75 Hydrant Flushing 10/4/2011 9 11,700 0.04 7.6 0

Sunnyvale 391‐105‐74 Hydrant Flushing 10/4/2011 10 13,200 0.01 7.6 0

Sunnyvale 393‐108‐75 Hydrant Flushing 10/4/2011 12 14,520 0.03 8.0 0

Sunnyvale 368‐107‐75 Hydrant Flushing 10/4/2011 11 16,093 0.05 7.3 0

Sunnyvale 397‐108‐75 Hydrant Flushing 10/7/2011 5 7,020 0.03 7.6 0

Sunnyvale 397‐103‐75 Hydrant Flushing 10/7/2011 5 7,410 0.18 7.7 1

Sunnyvale 397‐106‐75 Hydrant Flushing 10/7/2011 6 8,544 0.02 7.6 0

Sunnyvale 397‐101‐75 Hydrant Flushing 10/7/2011 6 9,000 0.02 7.6 7

Sunnyvale 396‐109‐74 Hydrant Flushing 10/7/2011 7 10,374 0 7.8 1

Sunnyvale 397‐111‐74 Hydrant Flushing 10/7/2011 7 10,388 0.01 7.4 0

Sunnyvale 397‐104‐75 Hydrant Flushing 10/7/2011 8 11,392 0.01 7.5 0

Sunnyvale 397‐107‐75 Hydrant Flushing 10/7/2011 8 11,624 0 7.3 4

Sunnyvale 397‐110‐75 Hydrant Flushing 10/7/2011 9 12,987 0.04 7.5 7

Sunnyvale 397‐102‐75 Hydrant Flushing 10/7/2011 9 13,338 0 7.7 4

Sunnyvale 396‐110‐75 Hydrant Flushing 10/7/2011 10 14,040 0 7.7 10

Sunnyvale 397‐109‐75 Hydrant Flushing 10/7/2011 10 14,040 0 7.5 14

Sunnyvale 397‐105‐75 Hydrant Flushing 10/7/2011 11 16,500 0.07 7.4 0

Sunnyvale 398‐110‐75 Hydrant Flushing 10/10/2011 5 7,215 0.03 7.7 6

Sunnyvale 398‐109‐75 Hydrant Flushing 10/10/2011 9 8,658 0.01 7.8 7

Sunnyvale 398‐101‐75 Hydrant Flushing 10/10/2011 6 9,000 0.01 7.4 6

Sunnyvale 398‐112‐75 Hydrant Flushing 10/10/2011 7 9,968 0.03 7.7 0

Sunnyvale 398‐104‐75 Hydrant Flushing 10/10/2011 8 11,544 0.01 7.4 7

Sunnyvale 398‐108‐75 Hydrant Flushing 10/10/2011 9 12,816 0.05 7.7 0

Sunnyvale 398‐107‐75 Hydrant Flushing 10/10/2011 9 13,338 0 7.6 0
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Sunnyvale 398‐105‐75 Hydrant Flushing 10/10/2011 10 14,630 0.02 7.5 0

Sunnyvale 398‐107‐75 Hydrant Flushing 10/10/2011 11 15,224 0.03 7.5 22

Sunnyvale 398‐111‐75 Hydrant Flushing 10/10/2011 11 15,873 0.01 7.7 3

Sunnyvale 398‐102‐75 Hydrant Flushing 10/10/2011 12 17,316 0.02 7.4 15

Sunnyvale 398‐106‐75 Hydrant Flushing 10/10/2011 12 17,556 0.03 7.5 12

Sunnyvale 403‐104‐75 Hydrant Flushing 10/11/2011 6 8,544 0.01 7.4 7

Sunnyvale 405‐103‐75 Hydrant Flushing 10/11/2011 8 9,296 0 8.0 20

Sunnyvale 399‐101‐75 Hydrant Flushing 10/11/2011 7 9,828 0.03 7.4 12

Sunnyvale 395‐107‐75 Hydrant Flushing 10/11/2011 9 10,247 0.02 7.7 15

Sunnyvale 396‐104‐75 Hydrant Flushing 10/11/2011 8 11,072 0.01 7.5 7

Sunnyvale 403‐102‐75 Hydrant Flushing 10/11/2011 8 11,392 0.02 7.3 0

Sunnyvale 395‐103‐75 Hydrant Flushing 10/11/2011 8 11,392 0.02 7.5 0

Sunnyvale 395‐108‐75 Hydrant Flushing 10/11/2011 10 11,620 0.01 7.9 0

Sunnyvale 395‐109‐75 Hydrant Flushing 10/11/2011 11 12,518 0.03 8.0 0

Sunnyvale 403‐101‐75 Hydrant Flushing 10/11/2011 9 12,636 0 7.4 18

Sunnyvale 396‐107‐75 Hydrant Flushing 10/11/2011 9 12,636 0 7.4 0

Sunnyvale 406‐109‐75 Hydrant Flushing 10/11/2011 12 13,944 0.02 7.9 7

Sunnyvale 405‐104‐75 Hydrant Flushing 10/11/2011 12 14,232 0.02 7.9 25

Sunnyvale 406‐102‐74 Hydrant Flushing 10/11/2011 12 14,232 0.01 7.6 14

Sunnyvale 395‐106‐74 Hydrant Flushing 10/11/2011 10 14,240 0.03 7.8 12

Sunnyvale 405‐101‐75 Hydrant Flushing 10/11/2011 13 15,418 0 7.9 12

Sunnyvale 403‐103‐75 Hydrant Flushing 10/11/2011 11 15,664 0 7.2 0

Sunnyvale 396‐105‐75 Hydrant Flushing 10/11/2011 11 15,664 0.03 7.4 3

Sunnyvale 406‐108‐75 Hydrant Flushing 10/11/2011 14 16,268 0.03 8.1 42

Sunnyvale 406‐101‐74 Hydrant Flushing 10/11/2011 14 16,604 0.03 7.7 26

Sunnyvale 406‐118‐75 Hydrant Flushing 10/11/2011 15 17,790 0.01 7.7 18

Sunnyvale 406‐110‐75 Hydrant Flushing 10/12/2011 6 7,116 0.01 8.1 9

Sunnyvale 406‐107‐75 Hydrant Flushing 10/12/2011 6 7,116 0.02 8.0 1

Sunnyvale 406‐105‐75 Hydrant Flushing 10/12/2011 6 7,116 0.01 8.0 0

Sunnyvale 406‐115‐75 Hydrant Flushing 10/12/2011 7 8,302 0.04 7.8 7
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Sunnyvale 406‐106‐75 Hydrant Flushing 10/12/2011 7 8,302 0.03 7.9 26

Sunnyvale 406‐116‐75 Hydrant Flushing 10/12/2011 8 9,488 0.02 7.6 7

Sunnyvale 406‐113‐75 Hydrant Flushing 10/12/2011 8 9,488 0.01 8.0 3

Sunnyvale 406‐111‐75 Hydrant Flushing 10/12/2011 8 9,488 0.01 8.1 23

Sunnyvale 406‐112‐75 Hydrant Flushing 10/12/2011 8 9,488 0.04 8.0 6

Sunnyvale 406‐114‐75 Hydrant Flushing 10/12/2011 11 13,046 0.02 8.0 6

Sunnyvale 454‐109‐75 Hydrant Flushing 10/12/2011 10 14,430 0.02 8.0 12

Sunnyvale 407‐107‐75 Hydrant Flushing 10/13/2011 6 7,260 0 8.1 17

Sunnyvale 407‐105‐74 Hydrant Flushing 10/13/2011 6 7,260 0 7.8 0

Sunnyvale 407‐107‐75 Hydrant Flushing 10/13/2011 6 7,260 0 8.1 17

Sunnyvale 407‐105‐74 Hydrant Flushing 10/13/2011 6 7,260 0 7.8 0

Sunnyvale 406‐404‐75 Hydrant Flushing 10/13/2011 7 8,302 0.02 8.0 3

Sunnyvale 407‐102‐75 Hydrant Flushing 10/13/2011 7 8,302 0.01 7.8 0

Sunnyvale 406‐404‐75 Hydrant Flushing 10/13/2011 7 8,302 0.02 8.0 3

Sunnyvale 407‐102‐75 Hydrant Flushing 10/13/2011 7 8,302 0.01 7.8 0

Sunnyvale 407‐101‐75 Hydrant Flushing 10/13/2011 7 8,470 0.03 7.9 2

Sunnyvale 407‐104‐74 Hydrant Flushing 10/13/2011 7 8,470 0.01 7.6 12

Sunnyvale 407‐101‐75 Hydrant Flushing 10/13/2011 7 8,470 0.03 7.9 2

Sunnyvale 407‐104‐74 Hydrant Flushing 10/13/2011 7 8,470 0.01 7.6 12

Sunnyvale 409‐102‐75 Hydrant Flushing 10/13/2011 8 8,696 0 7.5 8

Sunnyvale 408‐111‐75 Hydrant Flushing 10/13/2011 7 8,946 0.03 7.6 0

Sunnyvale 407‐103‐75 Hydrant Flushing 10/13/2011 8 9,680 0 7.8 0

Sunnyvale 407‐103‐75 Hydrant Flushing 10/13/2011 8 9,680 0 7.8 0

Sunnyvale 407‐106‐74 Hydrant Flushing 10/13/2011 8 9,864 0.01 7.7 3

Sunnyvale 407‐106‐74 Hydrant Flushing 10/13/2011 8 9,864 0.01 7.7 3

Sunnyvale 409‐103‐74 Hydrant Flushing 10/13/2011 8 10,224 0 7.8 0

Sunnyvale 409‐101‐75 Hydrant Flushing 10/13/2011 9 10,242 0.02 7.4 0

Sunnyvale 408‐106‐75 Hydrant Flushing 10/13/2011 8 10,560 0.03 7.8 6

Sunnyvale 408‐106‐75 Hydrant Flushing 10/13/2011 8 10,560 0.03 7.8 6

Sunnyvale 406‐119‐75 Hydrant Flushing 10/13/2011 9 10,674 0 8.1 0
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Sunnyvale 406‐119‐75 Hydrant Flushing 10/13/2011 9 10,674 0 8.1 0

Sunnyvale 408‐102‐74 Hydrant Flushing 10/13/2011 9 11,295 0.02 7.0 0

Sunnyvale 408‐102‐74 Hydrant Flushing 10/13/2011 9 11,295 0.02 7.0 0

Sunnyvale 409‐104‐74 Hydrant Flushing 10/13/2011 9 11,700 0.02 7.6 0

Sunnyvale 408‐107‐75 Hydrant Flushing 10/13/2011 7 92,110 0.01 7.7 12

Sunnyvale 408‐107‐75 Hydrant Flushing 10/13/2011 7 92,110 0.01 7.7 12

Sunnyvale 410‐104‐75 Hydrant Flushing 10/17/2011 6 7,398 0.01 7.6 7

Sunnyvale 409‐106‐74 Hydrant Flushing 10/17/2011 6 7,668 0.03 7.5 3

Sunnyvale 410‐108‐74 Hydrant Flushing 10/17/2011 7 9,394 0.01 7.6 0

Sunnyvale 409‐110‐75 Hydrant Flushing 10/17/2011 8 9,488 0 7.5 2

Sunnyvale 409‐107‐74 Hydrant Flushing 10/17/2011 8 10,224 0.03 7.4 0

Sunnyvale 410‐107‐74 Hydrant Flushing 10/17/2011 8 10,736 0 7.8 0

Sunnyvale 410‐106‐74 Hydrant Flushing 10/17/2011 8 10,736 0.01 7.4 3

Sunnyvale 410‐105‐74 Hydrant Flushing 10/17/2011 8 10,904 0 7.5 3

Sunnyvale 409‐105‐74 Hydrant Flushing 10/17/2011 9 11,502 0.05 7.4 0

Sunnyvale 409‐108‐74 Hydrant Flushing 10/17/2011 9 11,502 0.01 7.5 2

Sunnyvale 410‐109‐74 Hydrant Flushing 10/17/2011 9 11,502 0.02 7.6 8

Sunnyvale 410‐103‐75 Hydrant Flushing 10/17/2011 9 11,502 0.02 7.5 2

Sunnyvale 410‐102‐74 Hydrant Flushing 10/17/2011 9 11,502 0.03 7.4 0

Sunnyvale 410‐101‐74 Hydrant Flushing 10/17/2011 9 11,502 0.02 7.6 0

Sunnyvale 409‐109‐75 Hydrant Flushing 10/17/2011 9 11,700 0.04 7.5 17

Sunnyvale 352‐102‐75 Hydrant Flushing 10/17/2011 10 12,100 0.01 7.5 2

Sunnyvale 371‐104‐74 Hydrant Flushing 10/19/2011 3 3,834 0 7.5 0

Sunnyvale 371‐103‐75 Hydrant Flushing 10/19/2011 6 7,530 0.02 7.7 2

Sunnyvale 373‐101‐75 Hydrant Flushing 10/19/2011 6 8,052 0.03 7.5 3

Sunnyvale 373‐106‐75 Hydrant Flushing 10/19/2011 7 8,470 0 7.5 2

Sunnyvale 371‐101‐75 Hydrant Flushing 10/19/2011 7 8,946 0.03 7.5 0

Sunnyvale 373‐107‐75 Hydrant Flushing 10/19/2011 7 9,240 0.02 7.6 1

Sunnyvale 373‐105‐75 Hydrant Flushing 10/19/2011 7 9,541 0.01 7.6 0

Sunnyvale 373‐103‐75 Hydrant Flushing 10/19/2011 7 9,541 0.02 7.6 10
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Sunnyvale 365‐105‐74 Hydrant Flushing 10/19/2011 7 9,828 0.01 7.5 14

Sunnyvale 371‐109‐74 Hydrant Flushing 10/19/2011 8 10,040 0.01 7.6 1

Sunnyvale 372‐103‐75 Hydrant Flushing 10/19/2011 8 10,224 0.01 7.6 3

Sunnyvale 373‐102‐75 Hydrant Flushing 10/19/2011 8 10,736 0.01 7.5 3

Sunnyvale 372‐101‐75 Hydrant Flushing 10/19/2011 9 11,502 0.01 7.2 3

Sunnyvale 373‐104‐75 Hydrant Flushing 10/19/2011 9 12,267 0.02 7.7 0

Sunnyvale 365‐110‐74 Hydrant Flushing 10/19/2011 9 12,456 0.02 7.5 0

Sunnyvale 371‐102‐75 Hydrant Flushing 10/19/2011 10 12,780 0 7.5 0

Sunnyvale 368‐107‐74 Hydrant Flushing 10/25/2011 5 4,450 0.01 7.5 19

Sunnyvale 368‐105‐75 Hydrant Flushing 10/25/2011 9 8,010 0.03 7.6 0

Sunnyvale 368‐106‐75 Hydrant Flushing 10/25/2011 9 8,010 0 7.5 16

Sunnyvale 389‐108‐75 Hydrant Flushing 10/25/2011 6 8,178 0.01 7.9 0

Sunnyvale 404‐105‐75 Hydrant Flushing 10/25/2011 6 8,658 0 7.5 0

Sunnyvale 367‐106‐75 Hydrant Flushing 10/25/2011 6 8,778 0.04 7.6 14

Sunnyvale 367‐101‐75 Hydrant Flushing 10/25/2011 6 8,778 0 7.6 0

Sunnyvale 404‐102‐75 Hydrant Flushing 10/25/2011 6 8,892 0.01 7.5 0

Sunnyvale 389‐104‐75 Hydrant Flushing 10/25/2011 7 9,100 0 7.9 0

Sunnyvale 389‐107‐75 Hydrant Flushing 10/25/2011 7 9,541 0 7.8 0

Sunnyvale 404‐103‐75 Hydrant Flushing 10/25/2011 7 10,374 0.02 7.6 0

Sunnyvale 389‐105‐75 Hydrant Flushing 10/25/2011 8 10,400 0.02 8.0 0

Sunnyvale 404‐101‐75 Hydrant Flushing 10/25/2011 7 10,500 0.04 7.5 0

Sunnyvale 404‐104‐75 Hydrant Flushing 10/25/2011 8 11,464 0.01 7.4 0

Sunnyvale 385‐106‐75 Hydrant Flushing 11/7/2011 5 6,710 0 7.8 11

Sunnyvale 391‐104‐75 Hydrant Flushing 11/7/2011 7 6,860 0 7.6 13

Sunnyvale 389‐111‐75 Hydrant Flushing 11/7/2011 6 7,800 0.03 7.8 0

Sunnyvale 411‐107‐74 Hydrant Flushing 11/7/2011 6 7,800 0.02 7.7 5

Sunnyvale 385‐107‐75 Hydrant Flushing 11/7/2011 6 8,052 0 6.8 25

Sunnyvale 411‐110‐74 Hydrant Flushing 11/7/2011 7 9,240 0.02 8.1 0

Sunnyvale 411‐106‐74 Hydrant Flushing 11/7/2011 7 9,240 0 7.8 0

Sunnyvale 389‐110‐75 Hydrant Flushing 11/7/2011 7 9,394 0 7.7 0
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Sunnyvale 411‐103‐75 Hydrant Flushing 11/7/2011 8 9,864 0.01 7.6 0

Sunnyvale 389‐106‐75 Hydrant Flushing 11/7/2011 8 10,400 0 7.8 0

Sunnyvale 411‐102‐74 Hydrant Flushing 11/7/2011 8 10,560 0.01 7.8 0

Sunnyvale 411‐101‐74 Hydrant Flushing 11/7/2011 8 10,560 0 7.7 3

Sunnyvale 385‐105‐75 Hydrant Flushing 11/7/2011 8 10,736 0.03 7.7 0

Sunnyvale 411‐109‐74 Hydrant Flushing 11/7/2011 8 10,736 0.03 7.8 0

Sunnyvale 388‐107‐74 Hydrant Flushing 11/7/2011 8 11,072 0.03 7.4 0

Sunnyvale 389‐109‐75 Hydrant Flushing 11/7/2011 9 11,295 0 7.7 0

Sunnyvale 385‐108‐75 Hydrant Flushing 11/7/2011 8 12,267 0.03 7.3 6

Sunnyvale 389‐102‐75 Hydrant Flushing 11/7/2011 9 12,267 0.01 7.6 0

Sunnyvale 389‐101‐75 Hydrant Flushing 11/7/2011 9 12,267 0.02 7.7 0

Sunnyvale 425‐104‐75 Hydrant Flushing 11/8/2011 8 5,680 0.02 8.3 0

Sunnyvale 424‐102‐75 Hydrant Flushing 11/8/2011 5 7,020 0 8.1 8

Sunnyvale 425‐102‐74 Hydrant Flushing 11/8/2011 5 7,215 0.03 8.0 0

Sunnyvale 424‐103‐75 Hydrant Flushing 11/8/2011 6 8,424 0.01 8.4 8

Sunnyvale 426‐104‐75 Hydrant Flushing 11/8/2011 7 9,968 0.05 8.0 0

Sunnyvale 426‐102‐75 Hydrant Flushing 11/8/2011 7 10,101 0.03 7.7 24

Sunnyvale 425‐101‐74 Hydrant Flushing 11/8/2011 7 10,101 0.01 8.1 0

Sunnyvale 424‐107‐75 Hydrant Flushing 11/8/2011 7 10,101 0 8.1 0

Sunnyvale 426‐107‐75 Hydrant Flushing 11/8/2011 8 10,736 0.02 7.8 6

Sunnyvale 424‐104‐75 Hydrant Flushing 11/8/2011 8 11,232 0.01 8.0 11

Sunnyvale 424‐105‐75 Hydrant Flushing 11/8/2011 8 11,392 0.02 8.0 0

Sunnyvale 425‐103‐74 Hydrant Flushing 11/8/2011 8 11,544 0.03 8.0 0

Sunnyvale 424‐101‐75 Hydrant Flushing 11/8/2011 9 12,636 0.03 8.3 6

Sunnyvale 426‐106‐75 Hydrant Flushing 11/8/2011 9 12,987 0.05 8.1 2

Sunnyvale 426‐103‐75 Hydrant Flushing 11/8/2011 9 12,987 0 8.4 0

Sunnyvale 424‐106‐75 Hydrant Flushing 11/8/2011 9 12,987 0.01 8.4 0

Sunnyvale 426‐105‐75 Hydrant Flushing 11/8/2011 13 18,759 0.02 8.1 18

Sunnyvale 417‐102‐75 Hydrant Flushing 11/9/2011 4 5,576 0.04 8.3 0

Sunnyvale 417‐103‐75 Hydrant Flushing 11/9/2011 6 8,304 0.01 8.1 0

Page 212 of 243



Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

Sunnyvale 423‐108‐75 Hydrant Flushing 11/9/2011 6 8,778 0.03 8.0 16

Sunnyvale 423‐109‐75 Hydrant Flushing 11/9/2011 6 8,778 0.01 8.1 12

Sunnyvale 423‐104‐75 Hydrant Flushing 11/9/2011 7 9,828 0.01 8.1 8

Sunnyvale 423‐102‐74 Hydrant Flushing 11/9/2011 7 10,101 0.03 8.0 16

Sunnyvale 423‐107‐76 Hydrant Flushing 11/9/2011 7 10,374 0.03 7.9 12

Sunnyvale 417‐105‐75 Hydrant Flushing 11/9/2011 8 11,072 0 8.4 0

Sunnyvale 417‐104‐75 Hydrant Flushing 11/9/2011 8 11,072 0.01 8.2 0

Sunnyvale 417‐101‐75 Hydrant Flushing 11/9/2011 8 11,072 0.03 8.0 0

Sunnyvale 418‐103‐75 Hydrant Flushing 11/9/2011 8 11,392 0.01 7.9 0

Sunnyvale 417‐111‐75 Hydrant Flushing 11/9/2011 8 11,544 0.01 8.1 0

Sunnyvale 417‐106‐75 Hydrant Flushing 11/9/2011 9 12,456 0.02 8.0 0

Sunnyvale 418‐102‐75 Hydrant Flushing 11/9/2011 9 12,816 0 7.8 0

Sunnyvale 423‐103‐74 Hydrant Flushing 11/9/2011 9 12,987 0.01 8.1 26

Sunnyvale 423‐101‐74 Hydrant Flushing 11/9/2011 9 12,987 0.04 8.1 12

Sunnyvale 417‐113‐75 Hydrant Flushing 11/9/2011 9 12,987 0.01 8.1 0

Sunnyvale 417‐109‐75 Hydrant Flushing 11/9/2011 9 12,987 0.02 8.0 0

Sunnyvale 417‐108‐75 Hydrant Flushing 11/9/2011 9 12,987 0.03 8.1 0

Sunnyvale 418‐101‐75 Hydrant Flushing 11/9/2011 10 14,240 0.03 8.0 0

Sunnyvale 423‐105‐75 Hydrant Flushing 11/9/2011 10 14,820 0.02 8.0 6

Sunnyvale 423‐106‐75 Hydrant Flushing 11/9/2011 11 15,873 0 8.0 13

Sunnyvale 418‐104‐75 Hydrant Flushing 11/9/2011 11 15,873 0.03 8.0 0

Sunnyvale 413‐101‐75 Hydrant Flushing 11/10/2011 5 6,815 0.03 7.8 8

Sunnyvale 427‐107‐74 Hydrant Flushing 11/10/2011 5 7,020 0 8.1 7

Sunnyvale 428‐103‐76 Hydrant Flushing 11/10/2011 5 7,021 0.02 8.4 0

Sunnyvale 427‐108‐74 Hydrant Flushing 11/10/2011 6 8,424 0.02 8.2 3

Sunnyvale 417‐107‐75 Hydrant Flushing 11/10/2011 6 8,658 0.01 7.9 6

Sunnyvale 411‐105‐75 Hydrant Flushing 11/10/2011 7 9,541 0.02 7.8 12

Sunnyvale 428‐102‐74 Hydrant Flushing 11/10/2011 7 9,828 0.01 8.3 8

Sunnyvale 417‐112‐75 Hydrant Flushing 11/10/2011 7 9,968 0.01 8.0 0

Sunnyvale 411‐104‐74 Hydrant Flushing 11/10/2011 8 10,904 0.01 7.7 16
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Sunnyvale 416‐101‐75 Hydrant Flushing 11/10/2011 8 10,904 0.01 7.7 11

Sunnyvale 416‐102‐75 Hydrant Flushing 11/10/2011 8 10,904 0 7.8 0

Sunnyvale 416‐103‐74 Hydrant Flushing 11/10/2011 8 10,904 0.03 7.8 0

Sunnyvale 427‐106‐75 Hydrant Flushing 11/10/2011 8 11,232 0.03 8.2 9

Sunnyvale 428‐101‐75 Hydrant Flushing 11/10/2011 8 11,232 0.03 8.1 6

Sunnyvale 417‐114‐75 Hydrant Flushing 11/10/2011 8 11,392 0 7.9 3

Sunnyvale 427‐105‐74 Hydrant Flushing 11/10/2011 9 12,456 0.02 7.7 0

Sunnyvale 417‐110‐75 Hydrant Flushing 11/10/2011 9 12,816 0 8.0 12

Sunnyvale 417‐107‐75 Hydrant Flushing 11/10/2011 10 14,430 0.03 7.9 3

Sunnyvale 430‐102‐74 Hydrant Flushing 11/14/2011 4 5,536 0.04 8.0 0

Sunnyvale 429‐109‐75 Hydrant Flushing 11/14/2011 5 7,020 0.03 8.0 0

Sunnyvale 429‐110‐75 Hydrant Flushing 11/14/2011 6 8,178 0.01 7.8 0

Sunnyvale 429‐112‐75 Hydrant Flushing 11/14/2011 6 8,178 0.02 8.0 0

Sunnyvale 430‐101‐75 Hydrant Flushing 11/14/2011 6 8,304 0.01 7.9 0

Sunnyvale 430‐109‐74 Hydrant Flushing 11/14/2011 6 8,424 0.01 7.9 0

Sunnyvale 429‐106‐75 Hydrant Flushing 11/14/2011 7 9,541 0.05 7.8 0

Sunnyvale 430‐104‐75 Hydrant Flushing 11/14/2011 7 9,688 0.02 7.9 0

Sunnyvale 430‐108‐75 Hydrant Flushing 11/14/2011 7 9,688 0 8.0 0

Sunnyvale 429‐108‐75 Hydrant Flushing 11/14/2011 7 9,828 0.02 8.0 3

Sunnyvale 429‐113‐75 Hydrant Flushing 11/14/2011 7 9,828 0.02 7.8 3

Sunnyvale 428‐104‐74 Hydrant Flushing 11/14/2011 8 10,736 0.02 8.1 3

Sunnyvale 428‐105‐74 Hydrant Flushing 11/14/2011 8 10,736 0.01 8.4 4

Sunnyvale 429‐105‐75 Hydrant Flushing 11/14/2011 8 10,904 0.05 7.8 0

Sunnyvale 429‐103‐75 Hydrant Flushing 11/14/2011 8 11,072 0.03 7.9 6

Sunnyvale 430‐105‐75 Hydrant Flushing 11/14/2011 8 11,072 0.03 8.1 0

Sunnyvale 430‐101‐74 Hydrant Flushing 11/14/2011 8 11,072 0.05 8.0 0

Sunnyvale 429‐107‐75 Hydrant Flushing 11/14/2011 8 11,232 0.03 8.3 23

Sunnyvale 429‐101‐75 Hydrant Flushing 11/14/2011 8 11,232 0.05 8.0 0

Sunnyvale 430‐107‐74 Hydrant Flushing 11/14/2011 9 12,267 0.01 8.0 0

Sunnyvale 429‐111‐75 Hydrant Flushing 11/14/2011 9 12,456 0.04 7.9 12
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Sunnyvale 429‐104‐75 Hydrant Flushing 11/14/2011 9 12,456 0 8.0 0

Sunnyvale 429‐102‐76 Hydrant Flushing 11/14/2011 9 12,676 0.02 7.9 9

Sunnyvale 446‐107‐75 Hydrant Flushing 11/15/2011 5 6,275 0.04 7.6 6

Sunnyvale 396‐102‐75 Hydrant Flushing 11/15/2011 6 6,972 0.02 8.2 1

Sunnyvale 390‐107‐75 Hydrant Flushing 11/15/2011 6 7,260 0.03 7.6 0

Sunnyvale 393‐109‐75 Hydrant Flushing 11/15/2011 8 7,360 0.02 7.6 9

Sunnyvale 393‐102‐75 Hydrant Flushing 11/15/2011 6 7,668 0.02 7.8 0

Sunnyvale 389‐103‐75 Hydrant Flushing 11/15/2011 7 8,134 0.01 7.7 0

Sunnyvale 390‐102‐75 Hydrant Flushing 11/15/2011 7 8,302 0.01 7.7 0

Sunnyvale 393‐101‐75 Hydrant Flushing 11/15/2011 7 8,946 0.01 7.7 3

Sunnyvale 393‐103‐75 Hydrant Flushing 11/15/2011 7 8,946 0.02 7.7 3

Sunnyvale 393‐105‐75 Hydrant Flushing 11/15/2011 9 11,502 0.01 6.7 6

Sunnyvale 393‐107‐75 Hydrant Flushing 11/15/2011 9 11,502 0.01 7.5 7

Sunnyvale 393‐104‐75 Hydrant Flushing 11/15/2011 11 14,058 0.05 7.6 20

Sunnyvale 431‐101‐74 Hydrant Flushing 11/21/2011 6 8,304 0.01 7.5 0

Sunnyvale 431‐111‐74 Hydrant Flushing 11/21/2011 6 8,304 0 7.6 0

Sunnyvale 431‐104‐75 Hydrant Flushing 11/21/2011 7 8,470 0 7.8 0

Sunnyvale 431‐109‐74 Hydrant Flushing 11/21/2011 6 8,544 0.05 7.7 0

Sunnyvale 394‐107‐75 Hydrant Flushing 11/21/2011 6 8,778 0 7.9 2

Sunnyvale 431‐103‐74 Hydrant Flushing 11/21/2011 7 9,541 0.02 7.5 0

Sunnyvale 431‐106‐74 Hydrant Flushing 11/21/2011 7 10,094 0 7.5 0

Sunnyvale 395‐102‐75 Hydrant Flushing 11/21/2011 7 10,241 0.04 7.7 7

Sunnyvale 396‐106‐75 Hydrant Flushing 11/21/2011 7 10,241 0.03 7.8 6

Sunnyvale 431‐107‐75 Hydrant Flushing 11/21/2011 8 10,736 0.01 7.5 0

Sunnyvale 431‐108‐74 Hydrant Flushing 11/21/2011 8 10,736 0 7.6 0

Sunnyvale 396‐108‐75 Hydrant Flushing 11/21/2011 8 11,392 0.02 7.5 4

Sunnyvale 396‐103‐75 Hydrant Flushing 11/21/2011 8 11,544 0.03 7.8 12

Sunnyvale 396‐101‐75 Hydrant Flushing 11/21/2011 8 11,704 0.01 7.4 4

Sunnyvale 396‐104‐75 Hydrant Flushing 11/21/2011 8 11,704 0.02 7.6 0

Sunnyvale 431‐110‐75 Hydrant Flushing 11/21/2011 9 11,880 0.03 7.7 9
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Sunnyvale 431‐102‐74 Hydrant Flushing 11/21/2011 9 12,816 0.04 7.8 0

Sunnyvale 431‐105‐74 Hydrant Flushing 11/21/2011 9 12,816 0.01 7.6 0

Sunnyvale 394‐108‐75 Hydrant Flushing 11/21/2011 9 13,167 0.01 7.7 6

Sunnyvale 395‐101‐76 Hydrant Flushing 11/21/2011 9 13,167 0.01 7.6 0

Sunnyvale 395‐104‐75 Hydrant Flushing 11/21/2011 9 13,167 0.03 7.8 12

Sunnyvale 395‐105‐74 Hydrant Flushing 11/21/2011 11 16,093 0.02 7.6 6

Sunnyvale 406‐103‐75 Hydrant Flushing 11/28/2011 5 5,930 0.04 7.8 3

Sunnyvale 432‐102‐74 Hydrant Flushing 11/28/2011 6 7,920 0.05 8.1 21

Sunnyvale 432‐111‐74 Hydrant Flushing 11/28/2011 6 7,920 0.02 7.6 0

Sunnyvale 430‐106‐75 Hydrant Flushing 11/28/2011 6 8,304 0.01 7.7 3

Sunnyvale 432‐108‐75 Hydrant Flushing 11/28/2011 7 8,470 0.01 7.9 0

Sunnyvale 432‐107‐74 Hydrant Flushing 11/28/2011 7 9,240 0 7.7 0

Sunnyvale 432‐103‐74 Hydrant Flushing 11/28/2011 7 9,394 0.01 8.1 12

Sunnyvale 406‐117‐75 Hydrant Flushing 11/28/2011 8 9,488 0.01 7.8 0

Sunnyvale 430‐103‐75 Hydrant Flushing 11/28/2011 7 9,688 0.05 7.8 1

Sunnyvale 432‐104‐75 Hydrant Flushing 11/28/2011 8 10,736 0.03 7.7 6

Sunnyvale 432‐102‐75 Hydrant Flushing 11/28/2011 8 10,736 0.05 8.0 0

Sunnyvale 408‐101‐75 Hydrant Flushing 11/28/2011 8 11,072 0 7.6 0

Sunnyvale 430‐110‐75 Hydrant Flushing 11/28/2011 8 11,072 0.04 7.7 6

Sunnyvale 432‐106‐74 Hydrant Flushing 11/28/2011 11 11,072 0.04 7.8 13

Sunnyvale 432‐101‐75 Hydrant Flushing 11/28/2011 9 11,880 0.03 8.1 17

Sunnyvale 432‐110‐74 Hydrant Flushing 11/28/2011 9 11,880 0.01 7.4 0

Sunnyvale 432‐105‐74 Hydrant Flushing 11/28/2011 10 13,840 0.01 7.7 3

Sunnyvale 432‐109‐74 Hydrant Flushing 11/28/2011 11 14,520 0.02 7.6 1

Sunnyvale 408‐105‐76 Hydrant Flushing 11/29/2011 5 6,500 0.03 7.4 0

Sunnyvale 412‐105‐75 Hydrant Flushing 11/29/2011 5 6,920 0.04 7.8 0

Sunnyvale 411‐108‐75 Hydrant Flushing 11/29/2011 6 8,178 0.02 7.7 2

Sunnyvale 414‐101‐75 Hydrant Flushing 11/29/2011 6 8,238 0.01 7.8 1

Sunnyvale 427‐102‐75 Hydrant Flushing 11/29/2011 6 8,304 0.01 7.8 0

Sunnyvale 412‐101‐74 Hydrant Flushing 11/29/2011 6 8,892 0.02 7.6 7
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Sunnyvale 408‐109‐76 Hydrant Flushing 11/29/2011 7 9,100 0.01 7.5 3

Sunnyvale 408‐108‐75 Hydrant Flushing 11/29/2011 7 9,100 0.03 7.6 7

Sunnyvale 408‐110‐75 Hydrant Flushing 11/29/2011 7 9,100 0 7.5 0

Sunnyvale 408‐104‐75 Hydrant Flushing 11/29/2011 7 9,100 0.01 7.4 6

Sunnyvale 427‐103‐74 Hydrant Flushing 11/29/2011 7 9,968 0.02 7.6 0

Sunnyvale 405‐102‐75 Hydrant Flushing 11/29/2011 7 10,500 0.01 7.6 11

Sunnyvale 414‐102‐75 Hydrant Flushing 11/29/2011 8 10,984 0.02 7.7 0

Sunnyvale 412‐103‐75 Hydrant Flushing 11/29/2011 8 11,072 0 7.7 0

Sunnyvale 427‐104‐74 Hydrant Flushing 11/29/2011 8 11,392 0.03 7.5 1

Sunnyvale 408‐103‐75 Hydrant Flushing 11/29/2011 9 11,700 0.01 7.3 0

Sunnyvale 412‐102‐74 Hydrant Flushing 11/29/2011 8 11,856 0.04 7.7 3

Sunnyvale 414‐103‐75 Hydrant Flushing 11/29/2011 9 12,357 0.03 7.8 0

Sunnyvale 427‐101‐74 Hydrant Flushing 11/29/2011 9 12,456 0.05 7.8 0

Sunnyvale 412‐104‐75 Hydrant Flushing 11/29/2011 11 15,224 0.02 7.8 0

Sunnyvale 416‐105‐75 Hydrant Flushing 12/1/2011 6 8,544 0.00 7.7 6

Sunnyvale 416‐107‐75 Hydrant Flushing 12/1/2011 7 9,968 0.05 7.7 2

Sunnyvale 416‐109‐75 Hydrant Flushing 12/1/2011 7 9,968 0.03 7.8 3

Sunnyvale 426‐101‐76 Hydrant Flushing 12/1/2011 7 9,968 0.01 7.7 0

Sunnyvale 425‐106‐75 Hydrant Flushing 12/1/2011 7 10,101 0.02 8.2 1

Sunnyvale 416‐104‐75 Hydrant Flushing 12/1/2011 8 11,392 0.02 7.6 0

Sunnyvale 416‐106‐75 Hydrant Flushing 12/1/2011 8 11,392 0.03 7.8 12

Sunnyvale 416‐108‐75 Hydrant Flushing 12/1/2011 9 12,816 0.04 7.9 0

Sunnyvale 424‐110‐75 Hydrant Flushing 12/1/2011 9 12,987 0.01 8.1 0

Sunnyvale 425‐105‐75 Hydrant Flushing 12/1/2011 9 12,987 0.00 8.3 2

Sunnyvale 424‐112‐75 Hydrant Flushing 12/1/2011 9 13,167 0.04 8.0 6

Sunnyvale 424‐111‐75 Hydrant Flushing 12/1/2011 10 14,430 0.03 8.2 23

Sunnyvale 425‐107‐75 Hydrant Flushing 12/1/2011 10 14,630 0.00 8.2 3

Sunnyvale 433‐107‐75 Hydrant Flushing 12/6/2011 8 10,400 0.03 8.2 3

Sunnyvale 433‐101‐75 Hydrant Flushing 12/6/2011 9 11,700 0.01 8.1 2

Sunnyvale 433‐110‐75 Hydrant Flushing 12/6/2011 9 11,700 0.02 8.0 1
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Sunnyvale 433‐109‐75 Hydrant Flushing 12/6/2011 10 13,000 0.05 7.9 3

Sunnyvale 448‐107‐75 Hydrant Flushing 12/7/2011 4 5,200 0.10 7.2 0

Sunnyvale 436‐103‐75 Hydrant Flushing 12/7/2011 5 6,390 0.04 8.0 6

Sunnyvale 434‐103‐75 Hydrant Flushing 12/7/2011 5 6,500 0.08 7.9 9

Sunnyvale 445‐102‐75 Hydrant Flushing 12/7/2011 5 6,500 0.05 7.7 18

Sunnyvale 434‐106‐75 Hydrant Flushing 12/7/2011 6 7,530 0.03 8.0 1

Sunnyvale 436‐101‐75 Hydrant Flushing 12/7/2011 6 7,530 0.12 8.2 3

Sunnyvale 446‐104‐75 Hydrant Flushing 12/7/2011 6 7,530 0.10 7.7 15

Sunnyvale 434‐107‐75 Hydrant Flushing 12/7/2011 6 7,668 0.07 7.2 1

Sunnyvale 446‐103‐75 Hydrant Flushing 12/7/2011 6 7,800 0.09 7.7 0

Sunnyvale 434‐101‐75 Hydrant Flushing 12/7/2011 7 8,785 0.00 8.0 1

Sunnyvale 435‐101‐75 Hydrant Flushing 12/7/2011 7 8,785 0.08 7.2 8

Sunnyvale 434‐104‐75 Hydrant Flushing 12/7/2011 7 8,946 0.06 7.9 0

Sunnyvale 445‐103‐75 Hydrant Flushing 12/7/2011 7 9,100 0.03 7.9 3

Sunnyvale 448‐108‐75 Hydrant Flushing 12/7/2011 7 9,100 0.09 7.9 2

Sunnyvale 436‐102‐75 Hydrant Flushing 12/7/2011 8 10,312 0.09 7.7 6

Sunnyvale 434‐102‐75 Hydrant Flushing 12/7/2011 8 10,400 0.02 7.8 0

Sunnyvale 445‐101‐75 Hydrant Flushing 12/7/2011 8 10,560 0.10 7.8 7

Sunnyvale 434‐108‐75 Hydrant Flushing 12/7/2011 9 11,295 0.11 7.7 10

Sunnyvale 435‐105‐75 Hydrant Flushing 12/7/2011 9 11,295 0.06 7.9 0

Sunnyvale 434‐105‐75 Hydrant Flushing 12/7/2011 10 12,330 0.09 7.6 0

Sunnyvale 446‐102‐75 Hydrant Flushing 12/7/2011 10 12,780 0.06 7.6 0

Sunnyvale 448‐109‐75 Hydrant Flushing 12/7/2011 10 13,420 0.10 8.2 0

Sunnyvale 452‐111‐75 Hydrant Flushing 12/22/2011 6 8,778 0.04 7.8 4

Sunnyvale 452‐110‐75 Hydrant Flushing 12/22/2011 6 8,832 0.01 7.8 0

Sunnyvale 452‐108‐75 Hydrant Flushing 12/22/2011 7 9,828 0.02 8.0 3

Sunnyvale 452‐115‐75 Hydrant Flushing 12/22/2011 7 9,828 0.00 8.1 0

Sunnyvale 452‐112‐75 Hydrant Flushing 12/22/2011 7 9,968 0.02 7.5 0

Sunnyvale 452‐109‐75 Hydrant Flushing 12/22/2011 8 11,704 0.02 7.6 0

Sunnyvale 452‐117‐75 Hydrant Flushing 12/22/2011 9 13,419 0.03 8.3 2
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Sunnyvale 452‐116‐75 Hydrant Flushing 12/22/2011 10 14,630 0.02 7.9 1

Sunnyvale 452‐113‐75 Hydrant Flushing 12/22/2011 12 16,848 0.00 8.1 0

Sunnyvale 452‐114‐75 Hydrant Flushing 12/22/2011 14 19,936 0.01 7.6 2

Sunnyvale 449‐104‐74 Hydrant Flushing 1/3/2012 5 7,020 0.05 7.7 9

Sunnyvale 449‐108‐74 Hydrant Flushing 1/3/2012 6 8,424 0.02 7.9 11

Sunnyvale 449‐105‐74 Hydrant Flushing 1/3/2012 8 11,232 0.04 7.9 3

Sunnyvale 449‐106‐75 Hydrant Flushing 1/3/2012 8 11,232 0.05 7.7 4

Sunnyvale 449‐110‐74 Hydrant Flushing 1/3/2012 8 11,232 0.03 7.8 7

Sunnyvale 449‐109‐74 Hydrant Flushing 1/3/2012 9 12,816 0.03 7.9 7

Sunnyvale 449‐107‐74 Hydrant Flushing 1/3/2012 9 12,987 0.03 7.9 9

Sunnyvale 450‐105‐74 Hydrant Flushing 1/3/2012 10 14,040 0.04 7.8 0

Sunnyvale 449‐111‐75 Hydrant Flushing 1/3/2012 12 14,520 0.02 7.7 0

Sunnyvale 193‐103‐75 Hydrant Flushing 1/3/2012 15 19,500 0.05 7.7 0

Sunnyvale 193‐103‐75 Hydrant Flushing 1/3/2012 15 19,500 0.02 7.7 0

Sunnyvale 451‐114‐75 Hydrant Flushing 1/4/2012 5 7,120 0.00 7.7 0

Sunnyvale 450‐102‐74 Hydrant Flushing 1/4/2012 7 9,828 0.03 7.8 4

Sunnyvale 450‐111‐74 Hydrant Flushing 1/4/2012 7 9,968 0.02 7.7 7

Sunnyvale 450‐101‐74 Hydrant Flushing 1/4/2012 7 9,968 0.03 7.7 0

Sunnyvale 450‐108‐74 Hydrant Flushing 1/4/2012 7 10,094 0.01 7.9 0

Sunnyvale 450‐106‐75 Hydrant Flushing 1/4/2012 8 11,072 0.03 7.1 3

Sunnyvale 450‐104‐74 Hydrant Flushing 1/4/2012 8 11,232 0.02 7.4 0

Sunnyvale 450‐107‐75 Hydrant Flushing 1/4/2012 8 11,392 0.01 7.8 3

Sunnyvale 450‐109‐74 Hydrant Flushing 1/4/2012 9 12,546 0.02 7.7 3

Sunnyvale 450‐110‐75 Hydrant Flushing 1/4/2012 9 12,636 0.01 7.8 8

Sunnyvale 450‐107‐74 Hydrant Flushing 1/4/2012 9 12,978 0.04 7.7 0

Sunnyvale 450‐103‐74 Hydrant Flushing 1/4/2012 10 14,040 0.01 7.9 0

Sunnyvale 451‐102‐74 Hydrant Flushing 1/5/2012 5 7,020 0.02 7.7 7

Sunnyvale 451‐106‐74 Hydrant Flushing 1/5/2012 6 8,424 0.03 8.4 3

Sunnyvale 451‐105‐74 Hydrant Flushing 1/5/2012 8 8,424 0.04 7.7 15

Sunnyvale 451‐101‐74 Hydrant Flushing 1/5/2012 7 9,828 0.01 7.9 0
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Sunnyvale 452‐103‐75 Hydrant Flushing 1/5/2012 7 9,828 0.03 7.8 0

Sunnyvale 453‐104‐74 Hydrant Flushing 1/5/2012 7 9,968 0.02 7.8 4

Sunnyvale 451‐112‐75 Hydrant Flushing 1/5/2012 8 10,560 0.01 7.8 4

Sunnyvale 452‐104‐74 Hydrant Flushing 1/5/2012 8 11,072 0.01 7.7 12

Sunnyvale 451‐103‐74 Hydrant Flushing 1/5/2012 8 11,232 0.02 7.7 0

Sunnyvale 452‐101‐75 Hydrant Flushing 1/5/2012 8 11,392 0.04 7.8 3

Sunnyvale 453‐101‐75 Hydrant Flushing 1/5/2012 8 11,392 0.03 8.3 23

Sunnyvale 453‐107‐74 Hydrant Flushing 1/5/2012 8 11,392 0.00 7.7 0

Sunnyvale 452‐105‐75 Hydrant Flushing 1/5/2012 9 12,636 0.04 7.7 2

Sunnyvale 453‐102‐74 Hydrant Flushing 1/5/2012 9 12,816 0.01 8.1 7

Sunnyvale 453‐106‐74 Hydrant Flushing 1/5/2012 9 12,816 0.01 7.7 13

Sunnyvale 453‐105‐74 Hydrant Flushing 1/5/2012 9 12,816 0.00 7.8 2

Sunnyvale 453‐103‐74 Hydrant Flushing 1/5/2012 10 14,240 0.00 8.0 13

Sunnyvale 451‐104‐74 Hydrant Flushing 1/5/2012 11 15,444 0.03 7.8 3

Sunnyvale 452‐102‐75 Hydrant Flushing 1/5/2012 12 16,848 0.02 7.7 35

Sunnyvale 454‐107‐74 Hydrant Flushing 1/19/2012 6 8,778 0.01 7.7 3

Sunnyvale 454‐109‐74 Hydrant Flushing 1/19/2012 6 8,778 0.03 7.7 0

Sunnyvale 454‐101‐74 Hydrant Flushing 1/19/2012 8 11,704 0.03 7.8 17

Sunnyvale 454‐108‐74 Hydrant Flushing 1/19/2012 8 11,704 0.02 7.8 5

Sunnyvale 454‐110‐74 Hydrant Flushing 1/19/2012 8 11,704 0.04 7.8 23

Sunnyvale 454‐113‐74 Hydrant Flushing 1/19/2012 10 14,630 0.02 7.7 3

Sunnyvale 455‐110‐75 Hydrant Flushing 2/2/2012 5 6,920 0.01 8.0 0

Sunnyvale 454‐111‐74 Hydrant Flushing 2/2/2012 5 7,215 0.02 8.2 0

Sunnyvale 454‐113‐74 Hydrant Flushing 2/2/2012 5 7,215 0.16 8.0 0

Sunnyvale 455‐104‐74 Hydrant Flushing 2/2/2012 5 7,215 0.02 8.1 0

Sunnyvale 455‐112‐75 Hydrant Flushing 2/2/2012 5 7,215 0.04 8.3 0

Sunnyvale 454‐103‐74 Hydrant Flushing 2/2/2012 5 7,315 0.06 8.2 0

Sunnyvale 455‐101‐75 Hydrant Flushing 2/2/2012 5 7,500 0.02 8.3 0

Sunnyvale 454‐115‐75 Hydrant Flushing 2/2/2012 7 8,302 0.00 9.8 1

Sunnyvale 455‐105‐74 Hydrant Flushing 2/2/2012 7 10,374 0.25 8.2 0
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Sunnyvale 454‐107‐74 Hydrant Flushing 2/2/2012 8 11,392 0.01 8.0 0

Sunnyvale 454‐108‐74 Hydrant Flushing 2/2/2012 8 11,544 0.01 7.2 0

Sunnyvale 455‐102‐75 Hydrant Flushing 2/2/2012 8 11,704 0.02 8.0 0

Sunnyvale 455‐106‐74 Hydrant Flushing 2/2/2012 8 11,856 0.02 8.1 0

Sunnyvale 455‐114‐75 Hydrant Flushing 2/2/2012 10 12,330 0.04 8.2 0

Sunnyvale 454‐112‐74 Hydrant Flushing 2/2/2012 10 13,200 0.04 8.7 0

Sunnyvale 454‐114‐75 Hydrant Flushing 2/2/2012 10 13,420 0.06 8.1 0

Sunnyvale 454‐116‐75 Hydrant Flushing 2/2/2012 10 13,840 0.05 7.2 0

Sunnyvale 455‐103‐75 Hydrant Flushing 2/2/2012 10 14,240 0.02 8.2 0

Sunnyvale 454‐109‐74 Hydrant Flushing 2/2/2012 10 14,430 0.02 7.2 8

Sunnyvale 454‐110‐74 Hydrant Flushing 2/2/2012 10 14,430 0.19 7.2 0

Sunnyvale 454‐105‐74 Hydrant Flushing 2/2/2012 10 14,430 0.05 8.0 5

Sunnyvale 454‐101‐74 Hydrant Flushing 2/2/2012 10 14,430 0.02 8.1 0

Sunnyvale 454‐104‐74 Hydrant Flushing 2/2/2012 10 14,430 0.06 8.3 0

Sunnyvale 455‐109‐75 Hydrant Flushing 2/2/2012 10 14,430 0.25 8.0 0

Sunnyvale 455‐113‐75 Hydrant Flushing 2/2/2012 10 14,430 0.02 8.0 0

Sunnyvale 454‐102‐74 Hydrant Flushing 2/2/2012 10 14,630 0.06 8.1 11

Sunnyvale 455‐111‐75 Hydrant Flushing 2/2/2012 10 14,630 0.05 8.1 0

Sunnyvale 455‐108‐74 Hydrant Flushing 2/2/2012 10 14,820 0.02 8.1 0

Sunnyvale 455‐107‐74 Hydrant Flushing 2/2/2012 10 14,820 0.01 8.0 0

Sunnyvale 454‐106‐74 Hydrant Flushing 2/2/2012 15 21,645 0.08 8.0 0

Sunnyvale 456‐101‐74 Hydrant Flushing 2/6/2012 6 8,892 0.03 9.2 3

Sunnyvale 456‐103‐75 Hydrant Flushing 2/6/2012 7 10,101 0.08 8.3 0

Sunnyvale 457‐106‐75 Hydrant Flushing 2/6/2012 7 10,374 0.05 7.6 0

Sunnyvale 457‐103‐75 Hydrant Flushing 2/6/2012 8 11,856 0.18 7.7 0

Sunnyvale 463‐105‐74 Hydrant Flushing 2/6/2012 8 12,000 0.08 8.3 0

Sunnyvale 458‐105‐74 Hydrant Flushing 2/6/2012 11 16,500 0.08 7.8 0

Sunnyvale 463‐101‐74 Hydrant Flushing 2/6/2012 11 16,500 0.03 8.0 0

Sunnyvale 457‐104‐75 Hydrant Flushing 2/6/2012 12 17,784 0.15 7.6 0

Sunnyvale 463‐102‐74 Hydrant Flushing 2/6/2012 12 18,000 0.01 8.1 1
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Sunnyvale 456‐102‐75 Hydrant Flushing 2/6/2012 13 19,266 0.05 8.7 0

Sunnyvale 457‐101‐75 Hydrant Flushing 2/6/2012 13 19,266 0.16 7.8 0

Sunnyvale 457‐107‐75 Hydrant Flushing 2/6/2012 13 19,266 0.07 7.4 0

Sunnyvale 458‐104‐74 Hydrant Flushing 2/6/2012 13 19,266 0.07 7.9 0

Sunnyvale 458‐101‐74 Hydrant Flushing 2/6/2012 14 21,000 0.02 7.8 1

Sunnyvale 458‐103‐74 Hydrant Flushing 2/6/2012 15 22,230 0.04 7.8 0

Sunnyvale 463‐104‐74 Hydrant Flushing 2/6/2012 17 24,531 0.07 8.2 0

Sunnyvale 457‐108‐75 Hydrant Flushing 2/6/2012 17 25,194 0.07 7.6 0

Sunnyvale 457‐109‐75 Hydrant Flushing 2/6/2012 17 25,194 0.06 7.6 0

Sunnyvale 463‐103‐74 Hydrant Flushing 2/6/2012 17 25,500 0.06 7.8 0

Sunnyvale 457‐105‐75 Hydrant Flushing 2/6/2012 18 26,334 0.15 7.6 0

Sunnyvale 457‐102‐76 Hydrant Flushing 2/6/2012 19 27,797 0.08 7.6 0

Sunnyvale 456‐104‐74 Hydrant Flushing 2/6/2012 19 28,500 0.43 8.1 0

Sunnyvale 458‐102‐74 Hydrant Flushing 2/6/2012 22 33,000 0.04 7.8 0

Sunnyvale 465‐101‐74 Hydrant Flushing 2/7/2012 6 9,000 0.01 8.2 0

Sunnyvale 466‐104‐74 Hydrant Flushing 2/7/2012 6 9,000 0.05 7.9 0

Sunnyvale 464‐103‐74 Hydrant Flushing 2/7/2012 7 10,437 0.06 8.2 0

Sunnyvale 466‐105‐74 Hydrant Flushing 2/7/2012 7 10,500 0.05 8.1 0

Sunnyvale 466‐102‐74 Hydrant Flushing 2/7/2012 8 11,856 0.08 8.3 0

Sunnyvale 465‐106‐74 Hydrant Flushing 2/7/2012 8 11,928 0.04 8.4 0

Sunnyvale 464‐109‐74 Hydrant Flushing 2/7/2012 9 13,338 0.05 8.4 0

Sunnyvale 464‐107‐74 Hydrant Flushing 2/7/2012 11 16,401 0.11 8.2 0

Sunnyvale 464‐111‐74 Hydrant Flushing 2/7/2012 11 16,500 0.04 8.2 0

Sunnyvale 465‐102‐74 Hydrant Flushing 2/7/2012 11 16,599 0.10 8.3 1

Sunnyvale 466‐106‐74 Hydrant Flushing 2/7/2012 12 17,784 0.03 8.2 0

Sunnyvale 466‐107‐74 Hydrant Flushing 2/7/2012 12 17,784 0.01 8.0 0

Sunnyvale 465‐103‐74 Hydrant Flushing 2/7/2012 12 18,000 0.04 8.2 0

Sunnyvale 464‐108‐74 Hydrant Flushing 2/7/2012 13 19,500 0.01 7.8 0

Sunnyvale 466‐103‐74 Hydrant Flushing 2/7/2012 14 21,000 0.09 8.1 0

Sunnyvale 464‐105‐74 Hydrant Flushing 2/7/2012 15 22,500 0.01 8.1 0
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Sunnyvale 464‐102‐75 Hydrant Flushing 2/7/2012 15 22,500 0.07 8.1 0

Sunnyvale 465‐105‐74 Hydrant Flushing 2/7/2012 15 22,500 0.02 8.4 0

Sunnyvale 466‐101‐74 Hydrant Flushing 2/7/2012 16 23,712 0.07 8.5 0

Sunnyvale 464‐110‐74 Hydrant Flushing 2/7/2012 16 24,000 0.06 8.3 0

Sunnyvale 464‐101‐75 Hydrant Flushing 2/7/2012 18 26,676 0.03 8.1 0

Sunnyvale 465‐104‐74 Hydrant Flushing 2/7/2012 18 26,676 0.12 8.4 0

Sunnyvale 464‐106‐74 Hydrant Flushing 2/7/2012 18 27,000 0.08 8.5 0

Sunnyvale 468‐103‐74 Hydrant Flushing 2/8/2012 7 7,609 0.09 7.9 0

Sunnyvale 467‐106‐74 Hydrant Flushing 2/8/2012 6 8,892 0.03 8.1 0

Sunnyvale 467‐102‐74 Hydrant Flushing 2/8/2012 7 10,374 0.05 8.1 0

Sunnyvale 467‐101‐74 Hydrant Flushing 2/8/2012 8 11,544 0.03 8.0 0

Sunnyvale 467‐104‐74 Hydrant Flushing 2/8/2012 8 11,704 0.05 8.2 1

Sunnyvale 467‐108‐74 Hydrant Flushing 2/8/2012 9 12,816 0.05 8.1 0

Sunnyvale 467‐107‐74 Hydrant Flushing 2/8/2012 11 16,500 0.01 8.0 0

Sunnyvale 468‐107‐75 Hydrant Flushing 2/8/2012 12 17,088 0.07 8.1 0

Sunnyvale 468‐104‐74 Hydrant Flushing 2/8/2012 12 17,556 0.07 8.0 0

Sunnyvale 468‐106‐75 Hydrant Flushing 2/8/2012 13 18,252 0.04 7.9 0

Sunnyvale 468‐101‐74 Hydrant Flushing 2/8/2012 13 19,266 0.27 8.1 0

Sunnyvale 467‐105‐74 Hydrant Flushing 2/8/2012 14 20,482 0.06 8.0 0

Sunnyvale 467‐110‐75 Hydrant Flushing 2/8/2012 14 20,874 0.03 8.2 0

Sunnyvale 468‐102‐75 Hydrant Flushing 2/8/2012 15 21,645 0.03 8.1 0

Sunnyvale 467‐103‐74 Hydrant Flushing 2/8/2012 16 23,408 0.07 7.9 0

Sunnyvale 467‐109‐75 Hydrant Flushing 2/8/2012 18 25,632 0.06 8.1 0

Sunnyvale 468‐105‐75 Hydrant Flushing 2/8/2012 22 30,888 0.05 8.0 0

Sunnyvale 435‐107‐75 Hydrant Flushing 2/13/2012 6 7,860 0.05 8.1 0

Sunnyvale 446‐109‐75 Hydrant Flushing 2/13/2012 7 8,785 0.05 7.8 0

Sunnyvale 435‐103‐75 Hydrant Flushing 2/13/2012 7 8,946 0.03 7.8 0

Sunnyvale 446‐107‐75 Hydrant Flushing 2/13/2012 8 10,040 0.03 7.3 1

Sunnyvale 452‐107‐75 Hydrant Flushing 2/13/2012 7 10,241 0.19 8.6 0

Sunnyvale 435‐106‐75 Hydrant Flushing 2/13/2012 9 10,242 0.04 8.0 0
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Sunnyvale 446‐111‐75 Hydrant Flushing 2/13/2012 8 10,736 0.06 6.0 0

Sunnyvale 446‐101‐75 Hydrant Flushing 2/13/2012 11 14,300 0.04 8.3 1

Sunnyvale 450‐101‐74 Hydrant Flushing 2/13/2012 10 14,430 0.09 7.9 1

Sunnyvale 452‐106‐75 Hydrant Flushing 2/13/2012 11 16,093 0.13 8.0 0

Sunnyvale 435‐104‐75 Hydrant Flushing 2/13/2012 13 16,900 0.04 7.9 0

Sunnyvale 435‐102‐75 Hydrant Flushing 2/13/2012 15 19,170 0.06 8.2 0

Sunnyvale 447‐102‐75 Hydrant Flushing 2/14/2012 4 5,280 0.12 7.9 1

Sunnyvale 448‐106‐75 Hydrant Flushing 2/14/2012 4 5,368 0.21 7.9 0

Sunnyvale 448‐105‐75 Hydrant Flushing 2/14/2012 4 5,448 0.06 7.9 0

Sunnyvale 447‐104‐75 Hydrant Flushing 2/14/2012 5 6,600 0.09 7.8 0

Sunnyvale 447‐109‐75 Hydrant Flushing 2/14/2012 5 6,600 0.07 7.8 0

Sunnyvale 446‐108‐75 Hydrant Flushing 2/14/2012 6 7,530 0.04 7.7 0

Sunnyvale 446‐112‐75 Hydrant Flushing 2/14/2012 6 7,668 0.04 7.3 0

Sunnyvale 447‐108‐75 Hydrant Flushing 2/14/2012 7 9,240 0.08 8.0 0

Sunnyvale 448‐104‐75 Hydrant Flushing 2/14/2012 7 10,241 0.04 8.0 1

Sunnyvale 446‐105‐75 Hydrant Flushing 2/14/2012 8 10,400 0.06 8.0 0

Sunnyvale 446‐110‐75 Hydrant Flushing 2/14/2012 8 10,400 0.03 7.2 0

Sunnyvale 447‐101‐75 Hydrant Flushing 2/14/2012 8 10,400 0.03 8.0 0

Sunnyvale 448‐112‐75 Hydrant Flushing 2/14/2012 8 10,560 0.05 8.1 0

Sunnyvale 448‐110‐75 Hydrant Flushing 2/14/2012 8 10,760 0.06 8.0 0

Sunnyvale 448‐102‐75 Hydrant Flushing 2/14/2012 8 11,072 0.04 8.3 0

Sunnyvale 446‐106‐75 Hydrant Flushing 2/14/2012 9 11,700 0.01 7.7 0

Sunnyvale 447‐107‐75 Hydrant Flushing 2/14/2012 9 11,700 0.07 8.0 0

Sunnyvale 448‐111‐75 Hydrant Flushing 2/14/2012 9 11,880 0.06 7.8 0

Sunnyvale 447‐103‐75 Hydrant Flushing 2/14/2012 11 14,520 0.04 7.9 0

Sunnyvale 448‐103‐75 Hydrant Flushing 2/14/2012 11 15,224 0.03 8.0 0

Sunnyvale 448‐101‐75 Hydrant Flushing 2/14/2012 13 18,252 0.03 8.1 0

Sunnyvale 433‐105‐75 Hydrant Flushing 2/15/2012 4 5,280 0.06 8.0 0

Sunnyvale 449‐101‐74 Hydrant Flushing 2/15/2012 4 5,536 0.06 7.6 0

Sunnyvale 433‐108‐75 Hydrant Flushing 2/15/2012 5 6,600 0.09 7.8 0
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Sunnyvale 433‐102‐75 Hydrant Flushing 2/15/2012 6 8,052 0.08 7.9 0

Sunnyvale 433‐106‐75 Hydrant Flushing 2/15/2012 7 9,240 0.07 8.1 0

Sunnyvale 449‐102‐75 Hydrant Flushing 2/15/2012 7 9,240 0.05 7.5 0

Sunnyvale 433‐111‐75 Hydrant Flushing 2/15/2012 7 9,394 0.02 7.7 0

Sunnyvale 449‐103‐75 Hydrant Flushing 2/15/2012 7 9,394 0.07 7.9 0

Sunnyvale 449‐112‐74 Hydrant Flushing 2/15/2012 7 9,828 0.01 8.0 0

Sunnyvale 449‐111‐74 Hydrant Flushing 2/15/2012 8 9,864 0.09 8.0 0

Sunnyvale 433‐103‐75 Hydrant Flushing 2/15/2012 8 10,560 0.08 7.6 0

Sunnyvale 433‐104‐75 Hydrant Flushing 2/15/2012 11 14,520 0.06 7.8 0

Sunnyvale 471‐103‐75 Hydrant Flushing 2/22/2012 4 5,772 0.01 8.1 0

Sunnyvale 471‐108‐74 Hydrant Flushing 2/22/2012 4 5,772 0.06 8.1 0

Sunnyvale 469‐103‐75 Hydrant Flushing 2/22/2012 4 5,852 0.07 8.0 0

Sunnyvale 469‐106‐75 Hydrant Flushing 2/22/2012 4 5,852 0.04 8.1 0

Sunnyvale 470‐102‐74 Hydrant Flushing 2/22/2012 4 5,964 0.05 8.0 0

Sunnyvale 469‐102‐74 Hydrant Flushing 2/22/2012 5 7,120 0.11 8.0 0

Sunnyvale 469‐105‐75 Hydrant Flushing 2/22/2012 5 7,215 0.06 7.8 0

Sunnyvale 469‐104‐75 Hydrant Flushing 2/22/2012 5 7,455 0.06 7.8 0

Sunnyvale 470‐103‐74 Hydrant Flushing 2/22/2012 5 7,455 0.06 8.0 0

Sunnyvale 469‐101‐74 Hydrant Flushing 2/22/2012 6 8,544 0.09 7.6 0

Sunnyvale 471‐109‐75 Hydrant Flushing 2/22/2012 6 8,544 0.04 7.9 0

Sunnyvale 470‐104‐74 Hydrant Flushing 2/22/2012 6 8,658 0.07 8.1 0

Sunnyvale 471‐104‐75 Hydrant Flushing 2/22/2012 6 8,658 0.04 8.2 1

Sunnyvale 469‐107‐75 Hydrant Flushing 2/22/2012 6 8,778 0.07 7.8 0

Sunnyvale 471‐102‐74 Hydrant Flushing 2/22/2012 6 8,892 0.02 8.0 0

Sunnyvale 471‐101‐74 Hydrant Flushing 2/22/2012 7 10,241 0.05 8.1 0

Sunnyvale 471‐107‐74 Hydrant Flushing 2/22/2012 7 10,241 0.02 8.3 0

Sunnyvale 471‐106‐74 Hydrant Flushing 2/22/2012 7 10,374 0.02 8.1 0

Sunnyvale 470‐101‐74 Hydrant Flushing 2/22/2012 7 10,437 0.03 8.2 0

Sunnyvale 471‐105‐74 Hydrant Flushing 2/22/2012 9 13,167 0.03 8.2 0

Sunnyvale 472‐111‐75 Hydrant Flushing 2/23/2012 4 5,536 0.02 8.3 0
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Sunnyvale 472‐112‐75 Hydrant Flushing 2/23/2012 4 5,656 0.08 8.4 0

Sunnyvale 473‐106‐75 Hydrant Flushing 2/23/2012 4 5,656 0.06 8.5 0

Sunnyvale 472‐106‐75 Hydrant Flushing 2/23/2012 4 5,696 0.15 8.3 0

Sunnyvale 472‐103‐75 Hydrant Flushing 2/23/2012 4 5,772 0.04 7.9 0

Sunnyvale 473‐101‐75 Hydrant Flushing 2/23/2012 5 6,920 0.05 8.0 0

Sunnyvale 473‐104‐75 Hydrant Flushing 2/23/2012 5 6,970 0.03 8.2 0

Sunnyvale 473‐105‐75 Hydrant Flushing 2/23/2012 4 7,020 0.04 8.0 0

Sunnyvale 473‐107‐75 Hydrant Flushing 2/23/2012 5 7,020 0.05 8.2 0

Sunnyvale 472‐101‐75 Hydrant Flushing 2/23/2012 5 7,120 0.05 8.0 0

Sunnyvale 472‐104‐75 Hydrant Flushing 2/23/2012 6 8,424 0.11 6.0 0

Sunnyvale 472‐110‐75 Hydrant Flushing 2/23/2012 6 8,424 0.05 8.0 0

Sunnyvale 473‐103‐75 Hydrant Flushing 2/23/2012 6 8,424 0.05 8.3 0

Sunnyvale 472‐105‐75 Hydrant Flushing 2/23/2012 6 8,544 0.09 8.1 0

Sunnyvale 472‐109‐75 Hydrant Flushing 2/23/2012 6 8,544 0.13 8.2 0

Sunnyvale 472‐102‐75 Hydrant Flushing 2/23/2012 6 8,658 0.04 8.1 0

Sunnyvale 472‐107‐75 Hydrant Flushing 2/23/2012 8 11,232 0.07 7.9 1

Sunnyvale 473‐102‐75 Hydrant Flushing 2/23/2012 8 11,232 0.06 8.1 0

Sunnyvale 474‐104‐75 Hydrant Flushing 2/27/2012 4 5,368 0.08 7.9 0

Sunnyvale 474‐111‐75 Hydrant Flushing 2/27/2012 4 5,452 0.11 8.1 1

Sunnyvale 473‐111‐75 Hydrant Flushing 2/27/2012 4 5,616 0.06 8.1 0

Sunnyvale 474‐107‐75 Hydrant Flushing 2/27/2012 4 5,656 0.07 8.0 0

Sunnyvale 474‐109‐75 Hydrant Flushing 2/27/2012 5 6,815 0.09 8.0 0

Sunnyvale 473‐109‐75 Hydrant Flushing 2/27/2012 6 8,304 0.05 8.0 0

Sunnyvale 474‐108‐75 Hydrant Flushing 2/27/2012 6 8,364 0.06 8.0 0

Sunnyvale 474‐110‐75 Hydrant Flushing 2/27/2012 6 8,364 0.06 8.0 2

Sunnyvale 473‐112‐75 Hydrant Flushing 2/27/2012 6 8,424 0.06 8.0 0

Sunnyvale 474‐105‐75 Hydrant Flushing 2/27/2012 7 9,688 0.05 7.9 0

Sunnyvale 473‐108‐75 Hydrant Flushing 2/27/2012 7 10,101 0.06 8.0 0

Sunnyvale 474‐106‐75 Hydrant Flushing 2/27/2012 8 10,904 0.08 8.0 0

Sunnyvale 473‐110‐75 Hydrant Flushing 2/27/2012 8 11,232 0.05 8.1 0
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Sunnyvale 474‐103‐75 Hydrant Flushing 2/28/2012 6 7,920 0.13 8.0 0

Sunnyvale 475‐101‐75 Hydrant Flushing 2/28/2012 6 7,920 0.06 7.9 1

Sunnyvale 474‐113‐75 Hydrant Flushing 2/28/2012 7 9,541 0.05 8.2 0

Sunnyvale 475‐102‐75 Hydrant Flushing 2/28/2012 7 9,541 0.05 8.0 0

Sunnyvale 475‐105‐75 Hydrant Flushing 2/28/2012 7 9,688 0.05 8.2 0

Sunnyvale 474‐102‐75 Hydrant Flushing 2/28/2012 8 10,560 0.06 8.0 3

Sunnyvale 475‐104‐75 Hydrant Flushing 2/28/2012 8 10,904 0.08 7.9 0

Sunnyvale 475‐106‐75 Hydrant Flushing 2/28/2012 8 11,072 0.06 7.9 0

Sunnyvale 404‐102‐75 Hydrant Flushing 2/28/2012 7 11,620 0.06 8.3 0

Sunnyvale 474‐114‐75 Hydrant Flushing 2/28/2012 9 11,790 0.05 8.1 2

Sunnyvale 474‐101‐75 Hydrant Flushing 2/28/2012 9 11,880 0.09 8.0 2

Sunnyvale 475‐107‐75 Hydrant Flushing 2/28/2012 9 11,988 0.07 6.0 0

Sunnyvale 474‐112‐75 Hydrant Flushing 2/28/2012 10 13,200 0.09 8.0 0

Sunnyvale 475‐108‐75 Hydrant Flushing 2/28/2012 11 15,224 0.05 8.1 0

Sunnyvale 475‐103‐75 Hydrant Flushing 2/28/2012 12 16,224 0.07 8.1 0

Sunnyvale 487‐103‐75 Hydrant Flushing 2/29/2012 6 8,304 0.07 8.0 0

Sunnyvale 486‐103‐75 Hydrant Flushing 2/29/2012 6 8,424 0.08 7.9 0

Sunnyvale 488‐102‐75 Hydrant Flushing 2/29/2012 6 8,424 0.08 8.1 0

Sunnyvale 486‐103‐75 Hydrant Flushing 2/29/2012 7 9,464 0.09 8.0 1

Sunnyvale 488‐103‐75 Hydrant Flushing 2/29/2012 7 9,828 0.09 8.3 1

Sunnyvale 488‐105‐75 Hydrant Flushing 2/29/2012 7 9,828 0.06 7.9 0

Sunnyvale 488‐108‐75 Hydrant Flushing 2/29/2012 9 9,968 0.09 8.4 0

Sunnyvale 488‐107‐75 Hydrant Flushing 2/29/2012 7 10,241 0.09 8.2 0

Sunnyvale 476‐102‐75 Hydrant Flushing 2/29/2012 8 10,656 0.06 8.0 0

Sunnyvale 476‐101‐75 Hydrant Flushing 2/29/2012 8 10,736 0.05 7.9 0

Sunnyvale 486‐102‐75 Hydrant Flushing 2/29/2012 8 11,072 0.09 7.9 0

Sunnyvale 487‐106‐75 Hydrant Flushing 2/29/2012 8 11,072 0.08 8.1 0

Sunnyvale 487‐105‐75 Hydrant Flushing 2/29/2012 8 11,072 0.06 8.0 0

Sunnyvale 488‐104‐75 Hydrant Flushing 2/29/2012 8 11,544 0.07 8.0 0

Sunnyvale 487‐104‐75 Hydrant Flushing 2/29/2012 9 12,267 0.07 8.0 0
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Sunnyvale 487‐102‐75 Hydrant Flushing 2/29/2012 7 12,456 0.07 7.9 0

Sunnyvale 487‐101‐75 Hydrant Flushing 2/29/2012 9 12,456 0.06 8.1 0

Sunnyvale 486‐104‐75 Hydrant Flushing 2/29/2012 10 13,420 0.06 8.0 0

Sunnyvale 488‐106‐75 Hydrant Flushing 2/29/2012 10 14,820 0.08 8.0 0

Sunnyvale 488‐101‐75 Hydrant Flushing 2/29/2012 11 15,873 0.07 7.9 0

Sunnyvale 488‐109‐75 Hydrant Flushing 2/29/2012 11 15,873 0.05 8.0 0

Sunnyvale 489‐107‐75 Hydrant Flushing 3/1/2012 5 7,020 0.07 7.9 0

Sunnyvale 489‐106‐75 Hydrant Flushing 3/1/2012 6 8,544 0.08 7.7 0

Sunnyvale 489‐103‐75 Hydrant Flushing 3/1/2012 6 8,658 0.11 8.0 1

Sunnyvale 489‐108‐75 Hydrant Flushing 3/1/2012 7 10,101 0.07 8.0 0

Sunnyvale 490‐110‐75 Hydrant Flushing 3/1/2012 7 10,101 0.07 8.0 0

Sunnyvale 489‐105‐75 Hydrant Flushing 3/1/2012 8 11,376 0.08 8.1 0

Sunnyvale 489‐109‐75 Hydrant Flushing 3/1/2012 8 11,392 0.08 8.1 0

Sunnyvale 489‐102‐75 Hydrant Flushing 3/1/2012 8 11,464 0.09 8.0 0

Sunnyvale 489‐101‐75 Hydrant Flushing 3/1/2012 9 12,816 0.08 7.8 0

Sunnyvale 489‐110‐75 Hydrant Flushing 3/1/2012 9 12,816 0.09 8.1 0

Sunnyvale 490‐101‐75 Hydrant Flushing 3/1/2012 9 12,816 0.06 8.0 1

Sunnyvale 490‐104‐74 Hydrant Flushing 3/1/2012 9 12,816 0.07 8.0 0

Sunnyvale 490‐111‐75 Hydrant Flushing 3/1/2012 9 13,167 0.08 8.1 0

Sunnyvale 489‐104‐75 Hydrant Flushing 3/1/2012 9 13,338 0.09 8.0 0

Sunnyvale 489‐111‐75 Hydrant Flushing 3/1/2012 11 15,664 0.13 7.9 0

Sunnyvale 490‐103‐75 Hydrant Flushing 3/1/2012 12 16,728 0.08 7.9 0

Sunnyvale 490‐102‐75 Hydrant Flushing 3/1/2012 12 16,848 0.07 8.1 0

Sunnyvale 490‐112‐75 Hydrant Flushing 3/1/2012 12 17,316 0.08 8.1 0

Sunnyvale 491‐103‐75 Hydrant Flushing 3/8/2012 6 8,832 0.06 8.0 0

Sunnyvale 491‐110‐75 Hydrant Flushing 3/8/2012 6 8,946 0.04 8.2 0

Sunnyvale 490‐106‐74 Hydrant Flushing 3/8/2012 7 10,101 0.05 8.4 0

Sunnyvale 490‐109‐74 Hydrant Flushing 3/8/2012 7 10,374 0.05 8.1 0

Sunnyvale 490‐107‐74 Hydrant Flushing 3/8/2012 8 11,704 0.05 8.2 0

Sunnyvale 491‐101‐74 Hydrant Flushing 3/8/2012 8 11,856 0.05 8.1 0
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Sunnyvale 491‐111‐75 Hydrant Flushing 3/8/2012 8 12,000 0.05 8.0 0

Sunnyvale 490‐105‐74 Hydrant Flushing 3/8/2012 9 12,816 0.03 8.2 0

Sunnyvale 491‐104‐75 Hydrant Flushing 3/8/2012 9 13,077 0.05 8.2 0

Sunnyvale 490‐108‐74 Hydrant Flushing 3/8/2012 9 13,338 0.06 8.2 0

Sunnyvale 491‐105‐75 Hydrant Flushing 3/8/2012 9 13,419 0.05 8.1 0

Sunnyvale 491‐102‐75 Hydrant Flushing 3/8/2012 12 14,510 0.06 8.2 0

Sunnyvale 491‐109‐75 Hydrant Flushing 3/8/2012 11 16,500 0.04 8.3 0

Sunnyvale 491‐112‐75 Hydrant Flushing 3/15/2012 6 8,778 0.07 8.3 0

Sunnyvale 492‐103‐75 Hydrant Flushing 3/15/2012 8 12,000 0.05 8.1 0

Sunnyvale 492‐101‐75 Hydrant Flushing 3/15/2012 9 13,419 0.05 8.0 0

Sunnyvale 491‐107‐76 Hydrant Flushing 3/15/2012 9 13,500 0.04 8.2 0

Sunnyvale 491‐113‐75 Hydrant Flushing 3/15/2012 11 16,093 0.04 8.5 0

Sunnyvale 491‐106‐76 Hydrant Flushing 3/15/2012 11 16,401 0.04 8.4 0

Sunnyvale 491‐108‐75 Hydrant Flushing 3/15/2012 12 17,892 0.06 8.6 0

Sunnyvale 492‐104‐75 Hydrant Flushing 3/15/2012 12 17,892 0.03 8.2 0

Sunnyvale 492‐102‐75 Hydrant Flushing 3/15/2012 12 17,892 0.06 8.1 0

Sunnyvale 493‐106‐75 Hydrant Flushing 3/20/2012 6 8,544 0.06 8.2 0

Sunnyvale 495‐104‐74 Hydrant Flushing 3/20/2012 6 9,000 0.06 8.0 0

Sunnyvale 495‐101‐74 Hydrant Flushing 3/20/2012 6 9,000 0.06 8.0 0

Sunnyvale 495‐105‐74 Hydrant Flushing 3/20/2012 7 10,500 0.04 8.2 0

Sunnyvale 495‐106‐74 Hydrant Flushing 3/20/2012 8 11,776 0.06 8.1 0

Sunnyvale 494‐105‐74 Hydrant Flushing 3/20/2012 8 12,000 0.05 8.0 0

Sunnyvale 495‐103‐74 Hydrant Flushing 3/20/2012 8 12,072 0.05 8.1 0

Sunnyvale 493‐107‐75 Hydrant Flushing 3/20/2012 9 12,897 0.06 8.2 0

Sunnyvale 493‐105‐75 Hydrant Flushing 3/20/2012 9 12,987 0.05 8.1 0

Sunnyvale 493‐108‐75 Hydrant Flushing 3/20/2012 9 12,987 0.05 8.1 0

Sunnyvale 492‐104‐75 Hydrant Flushing 3/20/2012 9 13,167 0.07 7.6 0

Sunnyvale 495‐102‐74 Hydrant Flushing 3/20/2012 9 13,338 0.05 8.2 0

Sunnyvale 494‐102‐74 Hydrant Flushing 3/20/2012 9 13,581 0.06 8.0 0

Sunnyvale 493‐104‐74 Hydrant Flushing 3/20/2012 11 16,302 0.05 8.0 1
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Sunnyvale 493‐103‐74 Hydrant Flushing 3/20/2012 11 16,302 0.06 8.3 0

Sunnyvale 494‐103‐74 Hydrant Flushing 3/20/2012 11 16,599 0.07 7.9 0

Sunnyvale 492‐106‐75 Hydrant Flushing 3/20/2012 13 19,019 0.02 8.3 0

Sunnyvale 494‐101‐74 Hydrant Flushing 3/20/2012 13 19,383 0.06 8.1 1

Sunnyvale 494‐104‐74 Hydrant Flushing 3/20/2012 13 19,617 0.05 8.2 0

Sunnyvale 493‐102‐74 Hydrant Flushing 3/20/2012 14 20,748 0.05 8.2 1

Sunnyvale 496‐105‐74 Hydrant Flushing 3/21/2012 7 10,437 0.07 8.2 0

Sunnyvale 498‐103‐74 Hydrant Flushing 3/21/2012 8 11,624 0.06 8.1 0

Sunnyvale 496‐104‐74 Hydrant Flushing 3/21/2012 8 12,000 0.07 8.3 1

Sunnyvale 498‐101‐74 Hydrant Flushing 3/21/2012 9 13,419 0.07 8.2 0

Sunnyvale 498‐102‐74 Hydrant Flushing 3/21/2012 9 13,500 0.07 8.1 0

Sunnyvale 497‐102‐74 Hydrant Flushing 3/21/2012 11 15,873 0.08 8.0 0

Sunnyvale 503‐102‐74 Hydrant Flushing 3/21/2012 11 16,401 0.05 8.2 0

Sunnyvale 496‐106‐74 Hydrant Flushing 3/21/2012 11 16,599 0.09 8.1 0

Sunnyvale 497‐104‐74 Hydrant Flushing 3/21/2012 11 16,599 0.07 8.0 0

Sunnyvale 496‐102‐74 Hydrant Flushing 3/21/2012 12 17,892 0.07 7.9 0

Sunnyvale 496‐107‐75 Hydrant Flushing 3/21/2012 13 18,252 0.05 8.0 0

Sunnyvale 498‐104‐74 Hydrant Flushing 3/21/2012 13 19,383 0.06 8.3 1

Sunnyvale 503‐103‐74 Hydrant Flushing 3/21/2012 13 19,383 0.07 8.2 0

Sunnyvale 496‐103‐74 Hydrant Flushing 3/21/2012 13 19,500 0.05 8.0 1

Sunnyvale 497‐101‐74 Hydrant Flushing 3/21/2012 13 19,617 0.07 8.1 0

Sunnyvale 496‐101‐74 Hydrant Flushing 3/21/2012 14 21,000 0.06 8.1 1

Sunnyvale 497‐103‐74 Hydrant Flushing 3/21/2012 14 21,000 0.05 8.1 0

Sunnyvale 503‐101‐74 Hydrant Flushing 3/21/2012 15 22,500 0.08 8.1 0

Sunnyvale 505‐106‐74 Hydrant Flushing 3/27/2012 8 11,928 0.06 8.0 0

Sunnyvale 505‐102‐74 Hydrant Flushing 3/27/2012 8 12,072 0.05 8.2 0

Sunnyvale 504‐103‐74 Hydrant Flushing 3/27/2012 9 13,500 0.05 8.0 0

Sunnyvale 505‐105‐74 Hydrant Flushing 3/27/2012 10 15,000 0.07 8.2 0

Sunnyvale 504‐102‐74 Hydrant Flushing 3/27/2012 10 15,090 0.06 8.2 0

Sunnyvale 505‐103‐74 Hydrant Flushing 3/27/2012 8 15,152 0.06 8.1 0
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Sunnyvale 505‐104‐74 Hydrant Flushing 3/27/2012 12 18,000 0.07 8.2 0

Sunnyvale 505‐101‐74 Hydrant Flushing 3/27/2012 12 18,000 0.06 8.0 0

Sunnyvale 504‐104‐74 Hydrant Flushing 3/27/2012 12 18,108 0.07 8.0 0

Sunnyvale 504‐105‐74 Hydrant Flushing 3/27/2012 12 18,228 0.06 8.1 0

Sunnyvale 504‐101‐74 Hydrant Flushing 3/27/2012 14 21,126 0.06 8.1 0

Sunnyvale 507‐104‐74 Hydrant Flushing 3/28/2012 7 10,780 0.02 8.7 0

Sunnyvale 507‐103‐74 Hydrant Flushing 3/28/2012 8 12,320 0.00 8.7 0

Sunnyvale 508‐104‐74 Hydrant Flushing 3/28/2012 8 12,440 0.11 8.1 0

Sunnyvale 507‐101‐74 Hydrant Flushing 3/28/2012 8 12,600 0.08 8.1 0

Sunnyvale 507‐105‐74h Hydrant Flushing 3/28/2012 9 14,175 0.08 8.3 0

Sunnyvale 506‐106‐74 Hydrant Flushing 3/28/2012 10 15,550 0.02 8.0 0

Sunnyvale 506‐103‐74 Hydrant Flushing 3/28/2012 10 15,900 0.06 8.6 1

Sunnyvale 506‐101‐74 Hydrant Flushing 3/28/2012 10 15,900 0.03 8.1 0

Sunnyvale 506‐102‐74 Hydrant Flushing 3/28/2012 12 19,080 0.05 8.5 0

Sunnyvale 529‐101‐75 Hydrant Flushing 3/28/2012 15 22,500 0.06 8.7 0

Sunnyvale 529‐101‐75 Hydrant Flushing 3/28/2012 15 22,500 0.03 8.7 0

Sunnyvale 529‐101‐75 Hydrant Flushing 3/28/2012 15 22,500 0.05 8.7 0

Sunnyvale 529‐101‐75 Hydrant Flushing 3/28/2012 15 22,500 0.02 8.4 0

Sunnyvale 496‐103‐74 Hydrant Flushing 3/28/2012 15 22,500 0.03 8.2 0

Sunnyvale 496‐103‐74 Hydrant Flushing 3/28/2012 15 22,500 0.04 8.1 0

Sunnyvale 508‐105‐74 Hydrant Flushing 3/28/2012 15 22,800 0.08 8.0 0

Sunnyvale 506‐104‐74 Hydrant Flushing 3/28/2012 15 23,100 0.16 8.1 0

Sunnyvale 506‐105‐74 Hydrant Flushing 3/28/2012 15 23,100 0.01 8.1 0

Sunnyvale 507‐102‐74 Hydrant Flushing 3/28/2012 15 23,325 0.10 8.7 0

Sunnyvale 511‐103‐75 Hydrant Flushing 4/5/2012 5 7,700 0.02 8.1 0

Sunnyvale 511‐104‐75 Hydrant Flushing 4/5/2012 5 7,700 0.04 8.4 16

Sunnyvale 508‐103‐75 Hydrant Flushing 4/5/2012 6 9,000 0.02 8.1 0

Sunnyvale 508‐102‐75 Hydrant Flushing 4/5/2012 7 10,640 0.01 8.1 3

Sunnyvale 511‐102‐75 Hydrant Flushing 4/5/2012 7 10,780 0.01 8.7 3

Sunnyvale 509‐104‐75 Hydrant Flushing 4/5/2012 7 10,885 0.04 8.1 0
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Sunnyvale 508‐106‐75 Hydrant Flushing 4/5/2012 8 12,320 0.04 8.0 0

Sunnyvale 509‐108‐75 Hydrant Flushing 4/5/2012 8 12,400 0.07 8.3 0

Sunnyvale 509‐109‐75 Hydrant Flushing 4/5/2012 8 12,600 0.08 8.3 2

Sunnyvale 511‐105‐75 Hydrant Flushing 4/5/2012 10 14,650 0.02 8.6 11

Sunnyvale 511‐101‐75 Hydrant Flushing 4/5/2012 10 15,550 0.03 8.2 0

Sunnyvale 508‐107‐75 Hydrant Flushing 4/5/2012 10 15,750 0.04 8.5 0

Sunnyvale 509‐101‐75 Hydrant Flushing 4/5/2012 10 15,900 0.02 8.1 0

Sunnyvale 511‐108‐75 Hydrant Flushing 4/5/2012 15 21,075 0.01 8.4 0

Sunnyvale 508‐108‐75 Hydrant Flushing 4/5/2012 15 23,100 0.04 8.1 0

Sunnyvale 511‐106‐75 Hydrant Flushing 4/5/2012 15 23,100 0.02 8.3 5

Sunnyvale 508‐101‐75 Hydrant Flushing 4/5/2012 15 23,325 0.08 8.4 0

Sunnyvale 509‐103‐75 Hydrant Flushing 4/5/2012 15 23,325 0.05 8.7 19

Sunnyvale 511‐107‐75 Hydrant Flushing 4/5/2012 15 23,325 0.05 8.4 0

Sunnyvale 512‐104‐75 Hydrant Flushing 4/9/2012 5 7,500 0.09 8.0 0

Sunnyvale 509‐105‐75 Hydrant Flushing 4/9/2012 5 7,775 0.11 7.8 20

Sunnyvale 512‐101‐75 Hydrant Flushing 4/9/2012 6 9,240 0.02 8.7 1

Sunnyvale 509‐106‐75 Hydrant Flushing 4/9/2012 7 10,640 0.00 8.5 0

Sunnyvale 514‐102‐75 Hydrant Flushing 4/9/2012 8 11,560 0.05 8.5 0

Sunnyvale 510‐103‐75 Hydrant Flushing 4/9/2012 8 12,160 0.02 8.0 1

Sunnyvale 509‐107‐75 Hydrant Flushing 4/9/2012 8 12,320 0.02 7.9 0

Sunnyvale 512‐102‐75 Hydrant Flushing 4/9/2012 8 12,320 0.05 8.1 4

Sunnyvale 514‐101‐75 Hydrant Flushing 4/9/2012 10 14,800 0.06 8.0 1

Sunnyvale 511‐109‐75 Hydrant Flushing 4/9/2012 10 15,400 0.00 8.0 0

Sunnyvale 513‐101‐75 Hydrant Flushing 4/9/2012 10 15,400 0.06 8.7 0

Sunnyvale 509‐102‐75 Hydrant Flushing 4/9/2012 15 22,500 0.03 8.1 7

Sunnyvale 510‐102‐75 Hydrant Flushing 4/9/2012 15 22,800 0.05 7.9 4

Sunnyvale 512‐103‐75 Hydrant Flushing 4/9/2012 15 22,800 0.02 8.5 0

Sunnyvale 513‐102‐75 Hydrant Flushing 4/9/2012 15 22,800 0.18 8.3 0

Sunnyvale 528‐103‐75 Hydrant Flushing 4/11/2012 5 7,225 0.05 8.3 0

Sunnyvale 529‐105‐75 Hydrant Flushing 4/11/2012 6 9,120 0.04 7.8 0
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Sunnyvale 528‐102‐75 Hydrant Flushing 4/11/2012 7 10,255 0.03 8.7 1

Sunnyvale 529‐103‐75 Hydrant Flushing 4/11/2012 7 10,500 0.02 8.2 0

Sunnyvale 529‐107‐75 Hydrant Flushing 4/11/2012 8 12,000 0.01 8.7 0

Sunnyvale 529‐106‐75 Hydrant Flushing 4/11/2012 10 15,200 0.05 8.1 0

Sunnyvale 529‐101‐74 Hydrant Flushing 4/11/2012 10 15,400 0.01 7.8 0

Sunnyvale 528‐101‐75 Hydrant Flushing 4/11/2012 15 21,975 0.07 7.9 7

Sunnyvale 529‐104‐75 Hydrant Flushing 4/11/2012 15 23,100 0.07 8.3 0

Sunnyvale 545‐101‐75 Hydrant Flushing 5/1/2012 5 7,775 0.09 8.3 27

Sunnyvale 533‐104‐75 Hydrant Flushing 5/1/2012 5 7,950 0.03 8.3 3

Sunnyvale 543‐102‐75 Hydrant Flushing 5/1/2012 5 7,950 0.24 8.1 20

Sunnyvale 549‐102‐75 Hydrant Flushing 5/1/2012 7 10,885 0.05 8.2 3

Sunnyvale 533‐102‐75 Hydrant Flushing 5/1/2012 7 11,130 0.00 8.1 10

Sunnyvale 536‐103‐75 Hydrant Flushing 5/1/2012 8 12,440 0.04 8.7 52

Sunnyvale 535‐102‐75 Hydrant Flushing 5/1/2012 8 12,440 0.04 8.5 2

Sunnyvale 544‐101‐75 Hydrant Flushing 5/1/2012 8 12,440 0.07 8.3 38

Sunnyvale 549‐104‐75 Hydrant Flushing 5/1/2012 8 12,440 0.00 8.4 9

Sunnyvale 533‐103‐75 Hydrant Flushing 5/1/2012 8 12,624 0.03 8.0 0

Sunnyvale 535‐101‐75 Hydrant Flushing 5/1/2012 10 15,550 0.15 8.0 3

Sunnyvale 545‐102‐75 Hydrant Flushing 5/1/2012 10 15,550 0.09 8.2 36

Sunnyvale 549‐101‐76 Hydrant Flushing 5/1/2012 10 15,550 0.07 8.2 5

Sunnyvale 533‐101‐75 Hydrant Flushing 5/1/2012 10 15,750 0.05 8.0 85

Sunnyvale 544‐102‐75 Hydrant Flushing 5/1/2012 10 15,750 0.21 8.3 26

Sunnyvale 549‐103‐75 Hydrant Flushing 5/1/2012 10 15,750 0.04 8.4 8

Sunnyvale 545‐104‐75 Hydrant Flushing 5/1/2012 12 18,660 0.04 8.2 32

Sunnyvale 545‐105‐75 Hydrant Flushing 5/1/2012 15 23,100 0.02 8.2 2

Sunnyvale 545‐103‐75 Hydrant Flushing 5/1/2012 15 23,325 0.05 8.5 11

Sunnyvale 533‐109‐75 Hydrant Flushing 5/1/2012 15 23,625 0.03 8.7 10

Sunnyvale 533‐100‐75 Hydrant Flushing 5/1/2012 15 23,850 0.01 8.3 27

Sunnyvale 543‐101‐75 Hydrant Flushing 5/1/2012 15 23,850 0.06 8.1 30

Sunnyvale 550‐105‐75 Hydrant Flushing 5/8/2012 5 7,600 0.01 8.2 7
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Sunnyvale 551‐104‐75 Hydrant Flushing 5/8/2012 5 7,950 0.02 8.4 0

Sunnyvale 551‐105‐75 Hydrant Flushing 5/8/2012 5 7,950 0.14 8.1 1

Sunnyvale 550‐106‐75 Hydrant Flushing 5/8/2012 6 9,330 0.16 8.6 4

Sunnyvale 570‐101‐75 Hydrant Flushing 5/8/2012 6 9,450 0.03 8.2 2

Sunnyvale 571‐101‐75 Hydrant Flushing 5/8/2012 7 11,025 0.05 8.5 0

Sunnyvale 571‐105‐75 Hydrant Flushing 5/8/2012 8 12,000 0.08 8.3 2

Sunnyvale 550‐104‐75 Hydrant Flushing 5/8/2012 8 12,160 0.03 7.9 13

Sunnyvale 549‐111‐75 Hydrant Flushing 5/8/2012 8 12,600 0.00 8.1 19

Sunnyvale 570‐102‐75 Hydrant Flushing 5/8/2012 8 12,600 0.02 8.3 4

Sunnyvale 571‐103‐75 Hydrant Flushing 5/8/2012 10 15,000 0.06 8.7 5

Sunnyvale 550‐109‐75 Hydrant Flushing 5/8/2012 10 15,550 0.02 8.1 7

Sunnyvale 550‐102‐75 Hydrant Flushing 5/8/2012 10 15,550 0.04 8.1 29

Sunnyvale 572‐101‐75 Hydrant Flushing 5/8/2012 10 15,550 0.12 8.1 5

Sunnyvale 570‐103‐75 Hydrant Flushing 5/8/2012 10 15,750 0.08 8.6 7

Sunnyvale 550‐107‐75 Hydrant Flushing 5/8/2012 10 15,750 0.02 8.7 4

Sunnyvale 550‐103‐75 Hydrant Flushing 5/8/2012 10 15,900 0.10 8.3 5

Sunnyvale 551‐106‐75 Hydrant Flushing 5/8/2012 10 15,900 0.05 8.6 0

Sunnyvale 571‐102‐75 Hydrant Flushing 5/8/2012 10 15,900 0.03 8.7 0

Sunnyvale 551‐103‐75 Hydrant Flushing 5/8/2012 15 23,325 0.05 8.3 2

Sunnyvale 571‐104‐75 Hydrant Flushing 5/8/2012 15 23,325 0.08 8.7 28

Sunnyvale 549‐110‐75 Hydrant Flushing 5/8/2012 15 23,850 0.06 8.2 0

Sunnyvale 538‐102‐75 Hydrant Flushing 5/12/2012 5 7,500 0.01 8.2 16

Sunnyvale 538‐101‐75 Hydrant Flushing 5/12/2012 5 7,775 0.05 8.0 19

Sunnyvale 537‐109‐75 Hydrant Flushing 5/12/2012 5 7,776 0.12 8.1 7

Sunnyvale 537‐110‐75 Hydrant Flushing 5/12/2012 6 9,330 0.04 8.4 23

Sunnyvale 533‐108‐75 Hydrant Flushing 5/12/2012 8 12,160 0.02 8.7 3

Sunnyvale 534‐107‐75 Hydrant Flushing 5/12/2012 8 12,440 0.00 8.3 0

Sunnyvale 537‐108‐75 Hydrant Flushing 5/12/2012 8 12,440 0.04 8.6 7

Sunnyvale 533‐112‐75 Hydrant Flushing 5/12/2012 10 15,200 0.01 8.3 3

Sunnyvale 536‐109‐75 Hydrant Flushing 5/12/2012 10 15,400 0.01 8.7 2
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Sunnyvale 536‐102‐75 Hydrant Flushing 5/12/2012 10 15,550 0.31 8.2 3

Sunnyvale 537‐101‐75 Hydrant Flushing 5/12/2012 10 15,550 0.03 8.7 8

Sunnyvale 533‐111‐75 Hydrant Flushing 5/12/2012 15 21,075 0.02 8.7 2

Sunnyvale 534‐109‐75 Hydrant Flushing 5/12/2012 15 23,100 0.01 8.7 1

Sunnyvale 534‐106‐75 Hydrant Flushing 5/12/2012 15 23,325 0.02 8.7 5

Sunnyvale 534‐108‐75 Hydrant Flushing 5/12/2012 15 23,325 0.04 7.7 6

Sunnyvale 535‐107‐75 Hydrant Flushing 5/12/2012 15 23,325 0.05 8.2 5

Sunnyvale 535‐109‐75 Hydrant Flushing 5/12/2012 15 23,325 0.03 8.6 6

Sunnyvale 535‐110‐75 Hydrant Flushing 5/12/2012 15 23,325 0.07 8.4 18

Sunnyvale 535‐111‐75 Hydrant Flushing 5/12/2012 15 23,325 0.02 8.4 5

Sunnyvale 536‐108‐75 Hydrant Flushing 5/12/2012 15 23,325 0.01 8.7 3

Sunnyvale 535‐108‐75 Hydrant Flushing 5/12/2012 15 23,625 0.07 8.7 1

Sunnyvale 536‐107‐75 Hydrant Flushing 5/12/2012 15 23,850 0.01 8.2 3

Sunnyvale 536‐101‐75 Hydrant Flushing 5/12/2012 15 23,850 0.06 7.8 6

Sunnyvale 534‐105‐75 Hydrant Flushing 5/13/2012 5 7,700 0.15 8.5 5

Sunnyvale 533‐113‐75 Hydrant Flushing 5/13/2012 5 7,775 0.11 8.1 5

Sunnyvale 533‐107‐75 Hydrant Flushing 5/13/2012 7 10,885 0.00 8.1 5

Sunnyvale 533‐106‐75 Hydrant Flushing 5/13/2012 8 12,160 0.02 8.5 0

Sunnyvale 537‐103‐75 Hydrant Flushing 5/13/2012 8 12,320 0.01 8.1 6

Sunnyvale 536‐105‐75 Hydrant Flushing 5/13/2012 10 15,200 0.05 8.7 16

Sunnyvale 537‐102‐75 Hydrant Flushing 5/13/2012 10 15,550 0.05 8.1 6

Sunnyvale 535‐105‐75 Hydrant Flushing 5/13/2012 10 15,550 0.05 8.5 1

Sunnyvale 536‐106‐75 Hydrant Flushing 5/13/2012 10 15,750 0.12 8.1 6

Sunnyvale 535‐106‐75 Hydrant Flushing 5/13/2012 10 15,750 0.00 8.7 9

Sunnyvale 537‐107‐75 Hydrant Flushing 5/13/2012 15 22,500 0.04 8.0 5

Sunnyvale 536‐104‐75 Hydrant Flushing 5/13/2012 15 22,800 0.05 8.5 1

Sunnyvale 535‐112‐75 Hydrant Flushing 5/13/2012 15 22,800 0.02 8.5 9

Sunnyvale 537‐104‐75 Hydrant Flushing 5/13/2012 15 23,100 0.05 8.7 15

Sunnyvale 537‐105‐75 Hydrant Flushing 5/13/2012 15 23,100 0.14 8.7 0

Sunnyvale 537‐106‐75 Hydrant Flushing 5/13/2012 15 23,100 0.05 8.1 2
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Sunnyvale 534‐102‐75 Hydrant Flushing 5/13/2012 15 23,100 0.20 8.7 0

Sunnyvale 534‐103‐75 Hydrant Flushing 5/13/2012 15 23,100 0.25 8.7 3

Sunnyvale 534‐104‐75 Hydrant Flushing 5/13/2012 15 23,100 0.11 8.5 3

Sunnyvale 535‐103‐75 Hydrant Flushing 5/13/2012 15 23,325 0.03 8.7 15

Sunnyvale 535‐104‐75 Hydrant Flushing 5/13/2012 15 23,625 0.05 8.5 15

Sunnyvale 534‐101‐75 Hydrant Flushing 5/13/2012 15 23,625 0.02 8.5 11

Sunnyvale 549‐108‐75 Hydrant Flushing 5/14/2012 7 10,885 0.06 7.9 0

Sunnyvale 532‐103‐75 Hydrant Flushing 5/14/2012 8 12,160 0.03 8.7 1

Sunnyvale 551‐102‐75 Hydrant Flushing 5/14/2012 8 12,320 0.03 8.0 0

Sunnyvale 549‐106‐75 Hydrant Flushing 5/14/2012 10 15,200 0.01 8.2 0

Sunnyvale 549‐107‐75 Hydrant Flushing 5/14/2012 10 15,200 0.02 8.7 1

Sunnyvale 572‐106‐75 Hydrant Flushing 5/14/2012 10 15,400 0.06 8.3 41

Sunnyvale 572‐107‐75 Hydrant Flushing 5/14/2012 10 15,400 0.06 8.7 2

Sunnyvale 532‐102‐75 Hydrant Flushing 5/14/2012 10 15,550 0.05 8.7 2

Sunnyvale 550‐101‐75 Hydrant Flushing 5/14/2012 10 15,550 0.02 8.0 6

Sunnyvale 572‐103‐75 Hydrant Flushing 5/14/2012 10 15,750 0.02 8.2 4

Sunnyvale 572‐104‐75 Hydrant Flushing 5/14/2012 10 15,750 0.06 8.2 11

Sunnyvale 572‐105‐75 Hydrant Flushing 5/14/2012 15 22,500 0.05 8.0 15

Sunnyvale 532‐104‐75 Hydrant Flushing 5/14/2012 15 23,100 0.01 8.7 0

Sunnyvale 549‐105‐75 Hydrant Flushing 5/14/2012 15 23,325 0.09 8.7 9

Sunnyvale 549‐109‐75 Hydrant Flushing 5/14/2012 15 23,325 0.03 8.4 1

Sunnyvale 551‐101‐75 Hydrant Flushing 5/14/2012 15 23,325 0.04 8.7 4

Sunnyvale 578‐102‐75 Hydrant Flushing 5/15/2012 5 7,775 0.11 8.7 10

Sunnyvale 577‐109‐75 Hydrant Flushing 5/15/2012 5 7,875 0.02 8.5 0

Sunnyvale 573‐101‐75 Hydrant Flushing 5/15/2012 7 11,130 0.07 8.6 2

Sunnyvale 583‐103‐75 Hydrant Flushing 5/15/2012 8 12,320 0.04 8.3 10

Sunnyvale 577‐107‐75 Hydrant Flushing 5/15/2012 8 12,440 0.07 8.2 19

Sunnyvale 578‐104‐75 Hydrant Flushing 5/15/2012 8 12,600 0.18 8.7 30

Sunnyvale 583‐105‐75 Hydrant Flushing 5/15/2012 10 15,200 0.07 8.5 47

Sunnyvale 573‐106‐75 Hydrant Flushing 5/15/2012 10 15,400 0.06 8.5 6
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Sunnyvale 578‐101‐75 Hydrant Flushing 5/15/2012 10 15,550 0.05 8.3 9

Sunnyvale 578‐103‐75 Hydrant Flushing 5/15/2012 10 15,750 0.01 8.4 22

Sunnyvale 583‐102‐75 Hydrant Flushing 5/15/2012 10 15,750 0.07 8.7 21

Sunnyvale 577‐108‐75 Hydrant Flushing 5/15/2012 10 15,750 0.09 8.7 17

Sunnyvale 583‐106‐75 Hydrant Flushing 5/15/2012 12 18,240 0.04 8.7 24

Sunnyvale 573‐105‐75 Hydrant Flushing 5/15/2012 15 23,100 0.03 8.7 2

Sunnyvale 578‐106‐75 Hydrant Flushing 5/15/2012 15 23,100 0.06 8.5 8

Sunnyvale 577‐110‐75 Hydrant Flushing 5/15/2012 15 23,100 0.03 8.5 0

Sunnyvale 583‐104‐75 Hydrant Flushing 5/15/2012 15 23,325 0.10 8.7 40

Sunnyvale 578‐105‐75 Hydrant Flushing 5/15/2012 15 23,625 0.02 8.6 0

Sunnyvale 583‐101‐75 Hydrant Flushing 5/15/2012 15 23,850 0.11 8.1 12

Sunnyvale 112‐402‐75 Hydrant Flushing 5/17/2012 7 3,990 0.58 8.0 38

Sunnyvale 112‐401‐75 Hydrant Flushing 5/17/2012 8 4,720 0.71 7.3 44

Sunnyvale 113‐402‐75 Hydrant Flushing 5/21/2012 8 4,200 0.14 7.8 19

Sunnyvale 113‐403‐75 Hydrant Flushing 5/21/2012 10 5,250 0.55 7.8 18

Sunnyvale 575‐102‐75 Hydrant Flushing 5/23/2012 5 7,600 0.05 8.7 0

Sunnyvale 574‐102‐75 Hydrant Flushing 5/23/2012 5 7,775 0.04 8.3 0

Sunnyvale 575‐103‐75 Hydrant Flushing 5/23/2012 5 7,775 0.06 8.7 0

Sunnyvale 576‐103‐75 Hydrant Flushing 5/23/2012 5 7,875 0.11 8.7 3

Sunnyvale 577‐102‐75 Hydrant Flushing 5/23/2012 5 7,950 0.06 8.7 4

Sunnyvale 576‐104‐75 Hydrant Flushing 5/23/2012 7 10,780 0.05 8.7 23

Sunnyvale 574‐103‐75 Hydrant Flushing 5/23/2012 8 12,320 0.06 8.4 1

Sunnyvale 574‐107‐75 Hydrant Flushing 5/23/2012 8 12,320 0.02 8.6 6

Sunnyvale 576‐106‐75 Hydrant Flushing 5/23/2012 8 12,600 0.01 8.5 1

Sunnyvale 576‐102‐75 Hydrant Flushing 5/23/2012 8 12,600 0.03 8.7 3

Sunnyvale 578‐104‐75 Hydrant Flushing 5/23/2012 10 15,550 0.05 8.3 0

Sunnyvale 576‐105‐75 Hydrant Flushing 5/23/2012 10 15,550 0.06 8.7 6

Sunnyvale 577‐103‐75 Hydrant Flushing 5/23/2012 10 15,550 0.02 8.7 0

Sunnyvale 576‐101‐75 Hydrant Flushing 5/23/2012 10 15,900 0.04 8.5 1

Sunnyvale 574‐106‐75 Hydrant Flushing 5/23/2012 13 20,020 0.02 8.7 6
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Discharge
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Sunnyvale 574‐101‐75 Hydrant Flushing 5/23/2012 15 22,800 0.07 8.7 2

Sunnyvale 573‐103‐75 Hydrant Flushing 5/23/2012 15 23,325 0.05 8.0 1

Sunnyvale 575‐101‐75 Hydrant Flushing 5/23/2012 15 23,325 0.01 8.7 1

Sunnyvale 574‐105‐75 Hydrant Flushing 5/23/2012 15 23,325 0.04 8.7 2

Sunnyvale 577‐101‐75 Hydrant Flushing 5/23/2012 15 23,625 0.06 8.4 17

Sunnyvale 574‐104‐75 Hydrant Flushing 5/23/2012 15 23,850 0.04 8.7 10

Sunnyvale 113‐404‐75 Hydrant Flushing 5/24/2012 7 3,850 0.54 7.4 19

Sunnyvale 118‐401‐75 Hydrant Flushing 5/24/2012 9 4,725 0.55 7.7 3

Sunnyvale 113‐406‐75 Hydrant Flushing 5/24/2012 10 5,050 0.59 7.7 7

Sunnyvale 118‐402‐75 Hydrant Flushing 5/30/2012 8 4,720 0.65 7.6 13

Sunnyvale 113‐401‐75 Hydrant Flushing 5/31/2012 8 4,040 0.54 8.0 10

Sunnyvale 118‐405‐75 Hydrant Flushing 5/31/2012 10 4,800 0.56 7.4 27

Sunnyvale 584‐105‐75 Hydrant Flushing 6/4/2012 5 7,875 0.07 8.7 1

Sunnyvale 587‐106‐75 Hydrant Flushing 6/4/2012 7 10,885 0.02 8.3 21

Sunnyvale 587‐107‐75 Hydrant Flushing 6/4/2012 8 12,440 0.05 8.7 32

Sunnyvale 584‐102‐75 Hydrant Flushing 6/4/2012 8 12,600 0.03 8.7 5

Sunnyvale 587‐102‐75 Hydrant Flushing 6/4/2012 8 12,600 0.05 8.6 32

Sunnyvale 585‐103‐75 Hydrant Flushing 6/4/2012 10 15,200 0.06 8.2 32

Sunnyvale 584‐101‐75 Hydrant Flushing 6/4/2012 10 15,550 0.06 8.7 1

Sunnyvale 584‐107‐75 Hydrant Flushing 6/4/2012 10 15,550 0.08 8.5 1

Sunnyvale 587‐104‐75 Hydrant Flushing 6/4/2012 10 15,550 0.07 8.3 50

Sunnyvale 584‐104‐75 Hydrant Flushing 6/4/2012 10 15,900 0.03 8.7 4

Sunnyvale 585‐101‐75 Hydrant Flushing 6/4/2012 10 15,900 0.02 8.7 2

Sunnyvale 587‐103‐75 Hydrant Flushing 6/4/2012 15 23,100 0.04 8.7 17

Sunnyvale 587‐101‐75 Hydrant Flushing 6/4/2012 15 23,100 0.11 8.7 56

Sunnyvale 584‐106‐75 Hydrant Flushing 6/4/2012 15 23,325 0.08 8.7 13

Sunnyvale 584‐108‐75 Hydrant Flushing 6/4/2012 15 23,325 0.04 8.7 11

Sunnyvale 584‐103‐75 Hydrant Flushing 6/4/2012 15 23,625 0.07 8.7 5

Sunnyvale 585‐102‐75 Hydrant Flushing 6/4/2012 15 23,625 0.04 8.7 15

Sunnyvale 587‐105‐75 Hydrant Flushing 6/4/2012 15 23,625 0.06 8.2 21
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Sunnyvale 589‐110‐75 Hydrant Flushing 6/5/2012 6 9,540 0.06 7.7 6

Sunnyvale 589‐109‐75 Hydrant Flushing 6/5/2012 8 12,600 0.10 8.3 1

Sunnyvale 588‐105‐75 Hydrant Flushing 6/5/2012 8 12,720 0.06 8.7 1

Sunnyvale 589‐114‐75 Hydrant Flushing 6/5/2012 10 15,200 0.09 8.1 26

Sunnyvale 589‐111‐75 Hydrant Flushing 6/5/2012 10 15,550 0.09 8.1 2

Sunnyvale 590‐102‐75 Hydrant Flushing 6/5/2012 10 15,550 0.09 8.3 23

Sunnyvale 590‐103‐75 Hydrant Flushing 6/5/2012 10 15,550 0.13 8.5 2

Sunnyvale 588‐106‐75 Hydrant Flushing 6/5/2012 10 15,750 0.10 8.2 1

Sunnyvale 589‐113‐75 Hydrant Flushing 6/5/2012 10 15,750 0.04 8.7 6

Sunnyvale 588‐102‐75 Hydrant Flushing 6/5/2012 10 15,900 0.01 8.1 7

Sunnyvale 588‐104‐75 Hydrant Flushing 6/5/2012 10 15,900 0.07 8.0 2

Sunnyvale 589‐115‐75 Hydrant Flushing 6/5/2012 10 15,900 0.04 8.3 13

Sunnyvale 590‐106‐75 Hydrant Flushing 6/5/2012 10 15,900 0.04 8.3 3

Sunnyvale 588‐103‐75 Hydrant Flushing 6/5/2012 10 16,106 0.07 8.6 5

Sunnyvale 589‐112‐75 Hydrant Flushing 6/5/2012 15 23,325 0.07 8.7 2

Sunnyvale 590‐101‐75 Hydrant Flushing 6/5/2012 15 23,623 0.04 8.5 2

Sunnyvale 588‐101‐75 Hydrant Flushing 6/5/2012 15 23,850 0.05 8.3 10

Sunnyvale 590‐104‐75 Hydrant Flushing 6/5/2012 15 23,850 0.04 8.7 1

Sunnyvale 590‐105‐75 Hydrant Flushing 6/5/2012 15 23,850 0.08 8.7 0

Sunnyvale 612‐106‐75 Hydrant Flushing 6/6/2012 7 11,270 0.03 8.7 0

Sunnyvale 612‐104‐75 Hydrant Flushing 6/6/2012 8 12,880 0.06 8.7 1

Sunnyvale 612‐105‐75 Hydrant Flushing 6/6/2012 10 15,750 0.03 8.7 0

Sunnyvale 591‐102‐75 Hydrant Flushing 6/6/2012 10 16,100 0.08 8.7 5

Sunnyvale 612‐101‐75 Hydrant Flushing 6/6/2012 10 16,100 0.04 8.6 9

Sunnyvale 612‐102‐75 Hydrant Flushing 6/6/2012 10 16,100 0.08 8.4 1

Sunnyvale 612‐103‐75 Hydrant Flushing 6/6/2012 10 16,100 0.07 8.7 0

Sunnyvale 610‐108‐75 Hydrant Flushing 6/6/2012 10 16,250 0.03 8.7 3

Sunnyvale 591‐101‐75 Hydrant Flushing 6/6/2012 15 23,850 0.05 8.7 0

Sunnyvale 591‐103‐75 Hydrant Flushing 6/6/2012 15 23,850 0.06 8.7 0

Sunnyvale 591‐104‐75 Hydrant Flushing 6/6/2012 15 23,850 0.05 8.7 2
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Sunnyvale 610‐107‐75 Hydrant Flushing 6/6/2012 15 24,150 0.09 8.5 0

Sunnyvale 589‐102‐75 Hydrant Flushing 6/11/2012 10 15,550 0.04 8.4 0

Sunnyvale 613‐104‐75 Hydrant Flushing 6/11/2012 10 15,550 0.03 8.7 8

Sunnyvale 589‐101‐75 Hydrant Flushing 6/11/2012 10 15,750 0.07 8.3 7

Sunnyvale 589‐105‐75 Hydrant Flushing 6/11/2012 10 15,750 0.04 8.3 22

Sunnyvale 589‐107‐75 Hydrant Flushing 6/11/2012 10 15,750 0.04 8.7 0

Sunnyvale 589‐106‐75 Hydrant Flushing 6/11/2012 10 15,900 0.13 8.7 12

Sunnyvale 610‐110‐75 Hydrant Flushing 6/11/2012 10 15,900 0.04 8.7 0

Sunnyvale 610‐112‐75 Hydrant Flushing 6/11/2012 10 15,900 0.05 8.4 0

Sunnyvale 614‐103‐75 Hydrant Flushing 6/11/2012 10 15,900 0.06 8.7 9

Sunnyvale 613‐101‐75 Hydrant Flushing 6/11/2012 10 16,100 0.12 8.7 3

Sunnyvale 613‐103‐75 Hydrant Flushing 6/11/2012 15 23,325 0.04 8.4 11

Sunnyvale 589‐104‐75 Hydrant Flushing 6/11/2012 15 23,625 0.04 8.7 0

Sunnyvale 610‐111‐75 Hydrant Flushing 6/11/2012 15 23,625 0.05 8.7 2

Sunnyvale 614‐102‐75 Hydrant Flushing 6/11/2012 15 23,625 0.02 8.7 2

Sunnyvale 589‐103‐75 Hydrant Flushing 6/11/2012 15 23,850 0.30 8.5 7

Sunnyvale 589‐108‐75 Hydrant Flushing 6/11/2012 15 23,850 0.08 8.7 8

Sunnyvale 610‐106‐75 Hydrant Flushing 6/11/2012 15 23,850 0.05 8.6 0

Sunnyvale 610‐113‐75 Hydrant Flushing 6/11/2012 15 23,850 0.06 8.5 1

Sunnyvale 613‐102‐75 Hydrant Flushing 6/11/2012 15 23,850 0.07 8.7 3

Sunnyvale 614‐104‐75 Hydrant Flushing 6/11/2012 15 23,850 0.02 8.7 0

Sunnyvale 614‐101‐75 Hydrant Flushing 6/11/2012 15 23,850 0.08 7.8 0

Sunnyvale 610‐108‐75 Hydrant Flushing 6/11/2012 15 23,850 0.05 8.6 0

Sunnyvale 610‐105‐75 Hydrant Flushing 6/11/2012 15 24,375 0.09 8.7 0

Sunnyvale 611‐112‐75 Hydrant Flushing 6/12/2012 15 1,540 0.07 8.4 0

Sunnyvale 611‐110‐75 Hydrant Flushing 6/12/2012 10 15,400 0.06 8.7 4

Sunnyvale 611‐111‐75 Hydrant Flushing 6/12/2012 10 15,400 0.09 8.7 0

Sunnyvale 629‐102‐75 Hydrant Flushing 6/12/2012 10 15,400 0.06 8.7 0

Sunnyvale 611‐104‐75 Hydrant Flushing 6/12/2012 10 15,550 0.01 8.7 0

Sunnyvale 611‐108‐74 Hydrant Flushing 6/12/2012 10 15,550 0.02 8.7 3
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Sunnyvale 611‐106‐75 Hydrant Flushing 6/12/2012 10 15,550 0.01 8.7 14

Sunnyvale 611‐103‐75 Hydrant Flushing 6/12/2012 10 15,750 0.04 8.7 4

Sunnyvale 611‐101‐75 Hydrant Flushing 6/12/2012 10 15,900 0.03 8.7 0

Sunnyvale 629‐106‐75 Hydrant Flushing 6/12/2012 15 22,500 0.00 8.7 1

Sunnyvale 611‐102‐75 Hydrant Flushing 6/12/2012 15 23,100 0.06 8.6 0

Sunnyvale 629‐103‐75 Hydrant Flushing 6/12/2012 15 23,100 0.01 8.7 0

Sunnyvale 629‐101‐75 Hydrant Flushing 6/12/2012 15 23,100 0.03 8.5 0

Sunnyvale 611‐109‐75 Hydrant Flushing 6/12/2012 15 23,325 0.05 8.7 2

Sunnyvale 611‐105‐75 Hydrant Flushing 6/12/2012 15 23,325 0.08 8.7 7

Sunnyvale 611‐107‐75 Hydrant Flushing 6/12/2012 15 23,325 0.04 8.2 5

Sunnyvale 615‐106‐75 Hydrant Flushing 6/13/2012 10 15,000 0.26 8.5 0

Sunnyvale 614‐105‐75 Hydrant Flushing 6/13/2012 10 15,550 0.06 8.5 1

Sunnyvale 629‐105‐75 Hydrant Flushing 6/13/2012 10 15,750 0.07 8.7 10

Sunnyvale 629‐104‐75 Hydrant Flushing 6/13/2012 10 15,750 0.01 8.3 1

Sunnyvale 631‐103‐75 Hydrant Flushing 6/13/2012 10 15,900 0.04 8.7 0

Sunnyvale 615‐109‐75 Hydrant Flushing 6/13/2012 15 20,400 0.04 8.4 8

Sunnyvale 615‐108‐75 Hydrant Flushing 6/13/2012 15 21,075 0.07 8.5 0

Sunnyvale 615‐105‐75 Hydrant Flushing 6/13/2012 15 22,800 0.07 8.6 8

Sunnyvale 615‐107‐75 Hydrant Flushing 6/13/2012 15 22,800 0.10 8.2 15

Sunnyvale 615‐102‐75 Hydrant Flushing 6/13/2012 15 23,325 0.20 8.4 20

Sunnyvale 610‐106‐75 Hydrant Flushing 6/13/2012 15 23,325 0.06 8.4 0

Sunnyvale 631‐104‐75 Hydrant Flushing 6/13/2012 15 23,625 0.03 8.5 2

Sunnyvale 631‐106‐75 Hydrant Flushing 6/13/2012 15 23,625 0.06 8.7 1

Sunnyvale 631‐107‐75 Hydrant Flushing 6/13/2012 15 23,850 0.01 8.6 0

Sunnyvale 631‐105‐75 Hydrant Flushing 6/13/2012 15 23,850 0.05 8.5 0

Sunnyvale 628‐101‐75 Hydrant Flushing 6/13/2012 15 23,850 0.08 8.4 0

Sunnyvale 592‐103‐75 Hydrant Flushing 6/30/2012 5 7,500 0.08 8.5 0

Sunnyvale 610‐103‐94 Hydrant Flushing 6/30/2012 5 7,500 0.01 7.5 0

Sunnyvale 627‐102‐94 Hydrant Flushing 6/30/2012 5 7,500 0.01 8.2 1

Sunnyvale 610‐102‐94 Hydrant Flushing 6/30/2012 5 7,600 0.02 8.7 0
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Sunnyvale 651‐105‐94 Hydrant Flushing 6/30/2012 5 7,600 0.04 8.6 1

Sunnyvale 650‐101‐94 Hydrant Flushing 6/30/2012 5 7,775 0.04 8.7 0

Sunnyvale 651‐104‐94 Hydrant Flushing 6/30/2012 6 9,000 0.01 8.4 0

Sunnyvale 627‐104‐94 Hydrant Flushing 6/30/2012 7 10,500 0.00 8.7 2

Sunnyvale 610‐101‐94 Hydrant Flushing 6/30/2012 7 10,640 0.02 8.7 0

Sunnyvale 650‐103‐94 Hydrant Flushing 6/30/2012 7 10,885 0.05 8.7 2

Sunnyvale 627‐101‐94 Hydrant Flushing 6/30/2012 8 11,840 0.04 8.7 2

Sunnyvale 592‐102‐75 Hydrant Flushing 6/30/2012 8 12,000 0.02 8.7 2

Sunnyvale 651‐102‐94 Hydrant Flushing 6/30/2012 8 12,000 0.06 8.7 6

Sunnyvale 592‐101‐75 Hydrant Flushing 6/30/2012 10 15,000 0.04 8.6 4

Sunnyvale 627‐103‐94 Hydrant Flushing 6/30/2012 10 15,000 0.07 8.7 0

Sunnyvale 628‐103‐75 Hydrant Flushing 6/30/2012 10 15,000 0.03 8.6 1

Sunnyvale 629‐107‐94 Hydrant Flushing 6/30/2012 10 15,000 0.05 8.0 0

Sunnyvale 629‐108‐94 Hydrant Flushing 6/30/2012 10 15,000 0.03 8.3 0

Sunnyvale 651‐101‐94 Hydrant Flushing 6/30/2012 10 15,200 0.09 8.7 1

Sunnyvale 610‐104‐94 Hydrant Flushing 6/30/2012 10 15,400 0.02 8.7 1

Sunnyvale 615‐104‐94 Hydrant Flushing 6/30/2012 10 15,400 0.00 8.3 9

Sunnyvale 650‐102‐94 Hydrant Flushing 6/30/2012 10 15,400 0.02 8.1 0

Sunnyvale 627‐105‐94 Hydrant Flushing 6/30/2012 10 15,550 0.02 8.7 0

Sunnyvale 626‐101‐94 Hydrant Flushing 6/30/2012 15 21,975 0.00 8.3 1

Sunnyvale 651‐103‐94 Hydrant Flushing 6/30/2012 15 22,200 0.11 8.7 0

Sunnyvale 631‐102‐94 Hydrant Flushing 6/30/2012 15 22,500 0.11 8.7 0

Sunnyvale 650‐104‐94 Hydrant Flushing 6/30/2012 15 22,800 0.08 8.7 1

Sunnyvale 615‐103‐94 Hydrant Flushing 6/30/2012 15 23,325 0.01 8.7 0

Sunnyvale 628‐102‐75 Hydrant Flushing 6/30/2012 15 23,325 0.06 8.7 0

Sunnyvale 250‐109‐75 Hydrant Flushing  6/1/2011 14 21,000 21,000 0.05 8.30 0

Notes:

1) Milpitas had originally recorded values of gallons per minute in the gallons/day column

2) All reported disharge durations were converted to minutes
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Permitee Site/ Location  Discharge Type
Date of 

Discharge

Duration of 
Discharge 
(minutes)

Estimated 
Volume 
(gallons)

Estimated 
Flow Rate 
(gallons/ 
day)

Chlorine 
Residual 
(mg/L)

pH 
(standard 
units)

Discharge 
Turbidity (NTU)

3) Sunnyvale reported gallons per minute in the Flow Volume column and total volume in the Esimated Flow Rate column in their Annual Report submittal.  

    This has been corrected in this data compilation.

4) Mountain View reported a pH of 0 on 12/7/2011. This value was considered a data entry error and is not included.

5) Mountain View reported a pH of 3 on 6/15/2012. This value was considered a data entry error and is not included.

6) Mountain View reported a pH of 1.31 on 6/25/2012. This value was considered a data entry error and is not included.

7) Palo Alto reported a hydrant flushing category of "Special". These were change to "hydrant flushings".

8) Palo Alto reported flushings where the receiving waterbody was "ss". After confirmation that this meant sanitary sewer, these entries were removed.

9) San Jose had reported two reservoir cleanings that flowed to vegetated areas and did not reach a creek or MS4. These entries were removed.

10) San Jose originally did not specify BMPs used for June 2012. These values were changed to "De‐chlor, gravel bags"

11) San Jose reported a Chlorine value of ":02" on 7/13/2011. This value was considered a data entry error and is not included.

12) San Jose reported a Chlorine value of ":03" on 2/7/2012. This value was considered a data entry error and is not included.

13) San Jose reported a Chlorine value of ":02" on 2/24/2012. This value was considered a data entry error and is not included.

14) San Jose reported a flow duration of 0 on 11/1/2011. This value was considered a data entry error and is not included.

15) Santa Clara reported a date of 6/20/2011 in their FY11‐12 data. This date was changed to 6/20/2012.

16) Sunnyvale reported a pH of 2.08 on 3/24/2011. This value was considered a data entry error and is not included.

17) Sunnyvale reported a date of 5/25/201 in their FY10‐11 data. This date was changed to 5/25/2011.

18) Sunnyvale reported a date of 5/14/202 in their FY11‐12 data. This date was changed to 5/14/2012.

19) Sunnyvale data entry on 12/9/2010 with Site/Location 168‐109‐75 originally had :00:00 for the duration of discharge and 7.1 for the flow volume.  

     These values were considered a data entry error and are not included.

20) Six Sunnyvale planned releases from April 2010 that were submitted with FY10‐11 data were deleted from this data set representing FY10‐11 and FY11‐12 data

      (i.e. July 1, 2010 ‐ June 30, 2012).

21) San Jose may have additional June 2012 data to submit in their FY11‐12 Annual Report that was not available at the time of this data compilation effort.
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Cities of Palo Alto, Santa Clara and San Jose Water Utility Service Areas and Source Water 
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Hydrant and Receiving Water Locations in Water Utility Service Areas 
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SCVURPPP Chlorine Residual Field Study Monitoring Data 
 
 
 



SCVURPPP Field Study
Potable Water Discharges from Hydrants Using Diffusers and Dechlorination Tablets BMPs (flow paths were also cleared of debris)
Chlorine Residual (mg/L)

City: San Jose San Jose San Jose San Jose San Jose San Jose Palo Alto Palo Alto Sunnyvale Sunnyvale
Water Supply: Hetch Hetchy Hetch Hetchy SCVWD SCVWD SCVWD SCVWD Hetch Hetchy Hetch Hetchy SCVWD Hetch Hetchy

flow rate: 100 gpm 600 gpm 100 gpm 600 gpm 100 gpm 600 gpm 300 gpm 900 gpm 1300 gpm 1255 gpm
Distance from BMPs
0 (before BMPs) 2.09 2.08 0.25 0.4 1.99 1.75 2.23 2.23 1.95 2.13
1 2.17 1.49 0.37 0.12 1.92 0.02 2.08 0.86 0.01 0
20 0.58 0 0 0.06 0.04 0.03 0 0.08 0.04 0.07
40 0.05 0 0 0 0.07 0.06 0 0.06 0.03 0.11
80 0.03 0.01 0 0 0 0.12 0.02 0.05 0.03 0.11
120 0.04 0 0 0 0.25 0.03 0.01 0.07 0.09 0.12
160 0 0.01 0 0.04 0 0 0.02 0.08 0.07 0.07
200 0.02 0 0 0 0.03 0.02 0.02 0.09 0.07 0.08
260 0.09
300 0.01 0 0 0 0.01 0.03 0.14 0.07
400 0.04 0.03 0 0.07 0.03 0.21 0.11
425 0 0 0.02 0.02
455 0.02 0.04
480 0.11



SCVURPPP Field Study
Potable Water Discharges from Hydrants Using Diffusers and Dechlorination Tablets BMPs (flow paths were also cleared of debris)
Chlorine Residual and Turbidity Sample Results 

Distance 
from BMPs

Chlorine 
Residual 
(mg/L)

Turbidity 
(NTU)

Distance 
from BMPs

Chlorine 
Residual 
(mg/L)

Turbidity 
(NTU)

Distance 
from BMPs

Chlorine 
Residual 
(mg/L)

Turbidity 
(NTU)

Distance 
from BMPs

Chlorine 
Residual 
(mg/L)

Turbidity 
(NTU)

0 0.86 0 0.01 9 20 0 6 0 0
20 0.08 8 20 0.04 7 20 0.02 8 20 0.07 7
40 0.06 4 40 0.03 10 20 0.07 11 40 0.11 19
80 0.05 6 80 0.03 12 20 0.08 20 80 0.11 20
120 0.07 7 120 0.09 18 20 0.05 11 120 0.12 13
160 0.08 8 160 0.07 9 20 0.09 19 160 0.07 27
200 0.09 10 200 0.07 17 200 0.08 27
300 0.14 12 300 0.07 21
400 0.11 10
480 0.11 9

Distance 
from BMPs

Chlorine 
Residual 
(mg/L)

Turbidity 
(NTU)

40 0.04 5
40 0.03 6
40 0 3
40 0 3
40 0.02 2

Sunnyvale
Hetch Hetchy

1255 gpm

Sunnyvale
SCVWD

1300 gpm

Sunnyvale
SCVWD

1300 gpm

Palo Alto
Hetch Hetchy

900 gpm

San Jose

340 gpm
SCVWD
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SCVURPPP Water Utility Operation and Maintenance Discharge Model Pollution Prevention Plan 
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Water Utility Operation and Maintenance Discharge Pollution 
Prevention Plan 

 

II. INTRODUCTION 

A. Purpose of Document 
This is a guidance document to assist staff of various agencies in the Santa Clara Valley Urban 
Runoff Pollution Prevention Program (SCVURPPP) with the selection of Best Management 
Practices (BMPs) designed to reduce water pollution from specific types of discharges 
associated with water utility operation and maintenance activities. The objective of this 
document is to provide water utility personnel and service contractors with the knowledge and 
tools necessary to minimize adverse environmental impacts, from their operation and 
maintenance activities. 
 
This document is designed to be used by water utility field operations personnel, designers, 
engineers, supervisors, and trainers. Personnel can use this document as a reference tool to 
identify which control measure(s) to implement and the method of installation. Designers can 
use this document to select which control measures specifications should be stipulated in 
design documents. Supervisors can use this document to identify which discharges require 
control measures and determine appropriate documentation requirements. 
 
Trainers can use this document as a training tool to inform trainees of the need for pollution 
prevention measures, how to select BMPs, and how to implement pollution prevention 
measures. The agency personnel should know and understand the practices contained herein 
and should use this manual as a guidance and reference document.  Agencies that are water 
purveyors may want to review their current inventory of discharge types and develop standard 
operating procedures for each type of discharge, using the BMPs and approaches described in 
this document. 
 
The Water Utility Operation and Maintenance Discharge Pollution Prevention Plan (WUDPPP) 
is also designed for use by contractors who provide operation and maintenance services which 
may cause discharges from a water utility facility. Contractors and sub contractors conducting 
work on behalf of a Municipal Regional Permit (MRP) co-permittee that is a water purveyor must 
also comply with section C.15 of the MRP.  The implementation of BMPs is a regulatory 
requirement and important for protecting water quality in local streams and San Francisco Bay. 
The application of the pollution control measures should be part of any water utility discharge 
activities. Field operations staff should work to coordinate pollution prevention activities in a way 
that also ensures a safe and adequate water supply of acceptable quality to the public or other 
suppliers.   
 
The MRP, which covers 76 co-permittees in the San Francisco Bay area, including SCVURPPP 
agencies, contains specific monitoring and reporting requirements that apply ot potable water 
discharges from the co-permittee water utility operation and maintenance activities to the extent 
a co-permittee is a water purveyor. These specific requirements for potable water discharges 
are incorporated throughout the guidance document as appropriate. Except with respect to 
facilitating implementation of the MRP’s requirements for co-permittees that are water 
purveyors, this guidance document is not intended to address discharges which are regulated 
by another NPDES Permit. 
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B. Scope 
The WUDPPP guidance document applies to discharges resulting from the operation and 
maintenance of water supply systems. Water supply systems covered under this WUDPPP 
guidance document extend from a utility's source of supply to its customers' points of 
connection and includes treated and untreated potable water supply systems, reclaimed 
(recycled) water supply systems, raw water systems, and nonpotable water. Discharges 
associated with construction activities and wastewater treatment systems, or, with the exception 
of the MRP’s application to co-permittees that are water purveyors, discharges regulated under 
a specific NPDES Permit are not intended to be covered under this WUDPPP. Additionally, this 
guidance document is not intended to replace or supersede other documents such as standard 
operating procedures, land development BMPs, facility Storm Water Management Plans, Spill 
Control and Countermeasures Plans, etc. 

 C. Definitions and Abbreviations 
In order to provide a clear understanding of the terms used in this document, the following 
definitions are provided: 

• BMP – Best Management Practices. Activities or procedures to prevent/reduce the 
introduction of pollutants to receiving waters. A BMP may identify specific control 
measures which can be used to control pollutants. 

• Control Measure -- A control measure is a procedure, physical feature, or activity aimed 
at preventing pollutants from entering a receiving water or from being deposited where 
they may enter a receiving water. 

• Co-permittee -- A SCVURPPP member agency regulated by the MRP (i.e., NPDES 
Permit Order No. R2-2009-0074) issued by the San Francisco Bay RWQCB. These 
agencies include: the Cities of Campbell, Cupertino, Los Altos, Los Altos Hills, Los 
Gatos, Milpitas, Monte Sereno, Mountain View, Palo Alto, San Jose, Santa Clara, 
Saratoga, Sunnyvale; the County of Santa Clara; and the Santa Clara Valley Water 
District (Water District). The agencies that own water utilities include: the Cities of 
Milpitas, Mountain View, Palo Alto, Santa Clara, Sunnyvale, San Jose, and the Water 
District.  Other MRP co-permittees with water utility operations are welcome and 
encouraged to utilize this guidance document to assist with the implementation of 
consistent BMPs around San Francisco Bay.   

• NPDES Permit -- National Pollutant Discharge Elimination System Permit. In California, 
this is a combined federal/state regulatory mechanism implemented by the State Water 
Resources Control Board and Regional Water Quality Control Boards to control point 
source discharges to surface waters. 

• The Permit or the MRP -- NPDES Permit No. CAS612008, Order No. R2-2009-0074 
(also known as the Municipal Regional Permit). 

• Performance Standard – A document that defines the level of implementation that the 
co-permittees must attain to demonstrate that their activities reduce pollutants in 
stormwater to the maximum extent practicable, and that is used to measure the 
effectiveness of such activities. 

• Raw water – For the purposes of this document, raw water is untreated process water 
that is hydraulically conveyed to a water treatment plant. With that in mind water utility 
field operation personnel, designers, engineers, supervisors, and trainers only need to 
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refer to one document either when planning for a water utility discharge operation or 
when responding to an emergency or unplanned water utility discharge operation. 

• Receiving Waters -- Navigable surface waters which are under the jurisdiction of the 
Regional Water Quality Control Boards.  This guidance document is appropriate for use 
in the parts of Santa Clara County that drain to San Francisco Bay and intended to be 
appropriate to address those that drain to Monterey Bay1 (under the jurisdiction of the 
Central Coast Regional Water Quality Control).  

• SCVURPPP – Santa Clara Valley Urban Runoff Pollution Prevention Program. A 
program of the co-permittees listed above that have formally agreed to coordinate efforts 
and cost-effectively implement the NPDES municipal stormwater permit issued to those 
same entities.  

• Source Water -- The water being discharged from the utilities’ operation.  

• Water District—Santa Clara Valley Water District 
 
The following abbreviations are used in this document: 

• BMP – Best Management Practice 
• EPA – United States Environmental Protection Agency 
• MEP – Maximum Extent Practicable 
• MRP – Municipal Regional Stormwater NPDES Permit 
• NPDES – National Pollutant Discharge Elimination System 
• NOI – Notice of Intent 
• RWQCB or Water Board – Regional Water Quality Control Board 
• NTU – Nephelometric Turbidity Unit 
• SCVURPPP – Santa Clara Valley Urban Runoff Pollution Prevention Program 
• WUDPPP – Water Utility Operation and Maintenance Pollution Prevention Plan 
• mg/l – milligrams per liter 
• SWRCB or State Board – State Water Resources Control Board 

D. Document Structure 
This document is structured in six separate sections as follows: 
 

1. Introduction -- The introduction section provides information on the purpose, scope, 
definitions used, and structure of the document. 

2. Background -- This section provides summary information on how the WUDPPP 
document was prepared, impacts from water utility discharges on the environment, 
regulatory requirements, discharges of concern, and potential impacts pollutants may 
have on the environment.  

3. BMP Selection -- Describes the method for selecting the BMPs. 

4. Reporting and Record Keeping -- Describes the reporting and record keeping 
procedures for the utility. 

5. Revising and Refining -- Describes the method for revising the WUDPPP manual. 

6. Appendices -- There are four appendices as follows: 

                                                 
1 This provides a consistent standard of monitoring and reporting for agencies such as the Santa Clara Valley Water 
District and Santa Clara County. 
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a. Appendix A – Best Management Practices 
b. Appendix B -- Pollution Control Measures 
c. Appendix C – Conditionally Exempt Discharge Report (Draft 2010) 
d. Appendix D – Municipal Regional Permit Provision C.15.b 

III. BACKGROUND 

A. Development of the WUDPPP 
This document was first developed in June 1998 to comply with the Municipal NPDES Storm 
Water Discharge Permit issued to the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (SCVURPPP) co-permittees in August 1995 (Permit). That Permit required that co-
permittees develop and implement a water utility operation and maintenance performance 
standard for municipalities which own and operate water utilities (Performance Standard). A 
water utility task group made up of the affected co-permittees was formed in January 1996 to 
develop a model Performance Standard for the operation and maintenance discharge activities 
of water utilities. The model Performance Standard was submitted to the RWQCB on June 26, 
1996.  
 
The Performance Standard had four components which applied to each municipal water utility in 
SCVURPPP: 

1. Inventory of discharges from operation and maintenance activities every 3 years. 
2. Implement pollution control measures identified in the WUDPPP. 
3. Conduct annual training of water utility personnel and service contractors. 
4. Evaluate the effectiveness of the WUDPPP annually. 

 
The task group formed to prepare the Performance Standard continued with development of 
tools to facilitate the consistent implementation of the Performance Standard, including a model 
inventory of water utility operation and maintenance discharge activities and four criteria to 
define discharges that are a concern due to their potential to convey pollutants to receiving 
waters. The criteria included: (1) the potential for erosion, (2) concentration of chlorine residual, 
(3) turbidity of the source water, and (4) addition of chemicals. The task group then prepared the 
WUDPPP document containing the BMPs to implement for reducing, if not eliminating, 
pollutants from being discharged to the receiving water, based on existing practices and on the 
knowledge and experience of the task group.  
 
The SCVURPPP Permit was reissued several times since this document was originally 
developed. The most recent Permit reissuance was the MRP adopted by the RWQCB in 
October 2009. Provision C.15.b.iii of the MRP has specific monitoring, reporting, notification and 
BMP requirements for potable water discharges to the storm drain systems that apply to co-
permittees that are water purveyors. This WUDPPP document has been updated to include the 
specific MRP requirements that apply to planned, unplanned and emergency potable water 
discharges.  
 
In 2001 the Water District contracted with a consultant to create an updated version of the 
WUDPPP that addressed some specific needs of the Water District. Many of those changes 
have been included in this document to assist agencies that may have large volume discharges. 
 
The Water Utility Discharge Ad Hoc Task Group (AHTG), formed in 2010 to address the MRP 
Provision C.15.b.iii requirements, conducted the following additional tasks to update the 
WUDPPP: 1) compared the current inventory of water utility operation and maintenance 
discharge activities to the discharges of concern compiled in the original report and revised the 
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list as needed; and 2) compiled information on the most current BMPs, equipment and 
monitoring instruments being used by co-permittees and updated the WUDPPP BMPs as 
needed. 
 
In July 2012 the WUDPPP was revised to reflect a new conditionally exempt category “Low 
Impact Planned Potable Water Release”. 

B. Regulatory Requirements 
This section briefly describes the regulatory requirements applicable to water utility discharge 
and state regulatory mandates and guidance for urban runoff pollution prevention and control.  
 
Clean Water Act: The Federal Clean Water Act was amended in 1987 to require that urban 
runoff discharges from municipal separate storm sewer systems, such as those operated by the 
Santa Clara Valley municipalities and the Santa Clara Valley Water District, obtain coverage 
under a nationwide surface water permit program called the NPDES. The U.S. EPA delegated 
to the State of California, and specifically to the local San Francisco Bay RWQCB, the authority 
to adopt and enforce these permits in the Bay Area.  
 
The Federal Clean Water Act's 1987 amendments require municipalities to effectively prohibit 
non-storm water discharges to municipal separate storm sewer systems and to implement 
controls to reduce pollutants in storm water to the maximum extent practicable. This WUDPPP 
focuses on complying with these two essential requirements consistent with their treatment 
under the MRP.  
 
The AWWA Guidelines for the Development of Your Best Management Practices (BMP) Manual 
for Drinking Water System Releases (2005) states “EPA considers drinking water system 
releases to pose a minimal threat to the environment”. These are generally allowed as non-
stormwater releases pursuant to 40 CFR 122.26(d)(2)(iv)(B)(1): 

 …this program description shall address all types of illicit discharges, however the 
following category of non-storm water discharges or flows shall be addressed where 
such discharges are identified by the municipality as sources of pollutants to waters of 
the United States: water line flushing, landscape irrigation, diverted stream flows, rising 
ground waters, uncontaminated ground water infiltration (as defined at 40 CFR 
35.2005(20)) to separate storm sewers, uncontaminated pumped ground water, 
discharges from potable water sources, foundation drains, air conditioning condensation, 
irrigation water, springs, water from crawl space pumps, footing drains, lawn watering, 
individual residential car washing, flows from riparian habitats and wetlands, 
dechlorinated swimming pool discharges, and street wash water (program descriptions 
shall address discharges or flows from fire fighting only where such discharges or flows 
are identified as significant sources of pollutants to waters of the United States);” 

 
Provisions of the Program’s NPDES Permit: SCVURPPP’s NPDES Permit was initially 
adopted in 1990 (CAS029718). The permit specified the requirements for the discharge of urban 
runoff from municipal separate storm sewer systems throughout the Santa Clara Valley to 
creeks and streams tributary to South San Francisco Bay. The NPDES permit, which was 
reissued and amended several times since then (in 1992, 1995, 1999, 2001 and 2005), required 
that the SCVURPPP co-permittees implement their Urban Runoff Management Plan (URMPs) 
and Performance Standards to reduce pollutants in stormwater discharges to the maximum 
extent practicable (MEP). The NPDES permit specified that the URMP is to include performance 
standards for eight program areas including water utility operation and maintenance. 
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The previous SCVURPPP NPDES permit was superseded by the MRP. The MRP authorizes 
and regulates discharges of certain non-stormwater to surface water bodies, which include 
water utility discharges. The MRP categorizes some non-stormwater discharges as exempted or 
conditionally exempted based on their potential to impact receiving water quality.  MRP 
Provision C.15 describes this tiered categorization of non-stormwater discharges.  
 
MRP Provision C.15.b.iii. pertains specifically to conditionally exempt discharges of planned, 
unplanned and emergency discharges from the potable water system of co-permittees that are 
water purveyors. This provision no longer refers to URMPs or Performance Standards but 
contains the specific control measures required to exempt the discharges from Discharge 
Prohibition A.1. These requirements for BMPs, notification, monitoring and reporting have been 
incorporated into this document. 
 
In FY11-12 the AHTG analyzed their planned potable water release data and, consistent with 
MRP provisions C15.b.vii and viii(3),developed a new category entitled “Low Impact Planned 
Potable Water Release.” This request was submitted to the Regional Water Board in the 
SCVURPPP FY11-12 Program Annual Report (September 15, 2012). 

C. Characteristics of Water Utility Discharge 
There were 41 discharge activities identified by the participating utilities in the original survey 
conducted in 1998.  The updated inventory list of potential discharge activities is almost the 
same as the previous list. However, the number of discharge activities that routinely occur2 is 
less than twenty. Below is a list of discharges identified by at least three agencies: 

• Hydrant flushing 
• Fire flow testing 
• Main line breaks 
• Service line breaks 
• Reservoir tank cleaning/draining 
• Sheared hydrants 
• Meter testing in the field 
• Blow offs 
• Water quality sampling 
• Flowing artesian wells 
• Well sampling 
• Well rehabilitation/maintenance 
• Well first flush to waste cycle at startup 

 
The entire list of discharge activities is presented in Table 1. The updated inventory list also 
excludes discharges from the previous list that are addressed by different provisions or permits. 
For example, previously on the list were facility landscape irrigation, excavation dewatering and 
pumping out sumps, vaults, etc. for maintenance.  
 
Water quality characteristics can be found in each water utility’s annual water quality report 
available on the agencies’ websites. These reports provide both the raw and treated water 
quality characteristics. As an example, the pH, turbidity and chlorine residual concentrations for 
potable water sources are presented in Table 4 at the end of this document. The pH for all 
sources of water ranges from 7.3 to 9.2; turbidity ranges from 0.04 NTU to 2.2 NTU; and total 

                                                 
2 Activities previously reported in Annual Reports or during initial data collection efforts by the AHTG. 
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chlorine residual ranges from 0.98 mg/L to 3.1 mg/l. These ranges can be expected in the 
operation and maintenance discharges from water utility operations.  

D. Discharges of Concern 
 
1. Types of Discharges 
 
This section describes the types of discharges covered by the WUDPPP.  These discharges 
vary widely with regard to volume, duration, and frequency, and can be planned or unplanned. 
Planned discharges typically result from required routine operation and maintenance activities 
that can be scheduled in advance. Unplanned discharges are non-routine, the result of 
accidents or incidents that cannot be scheduled or planned for in advance3. An example of an 
unplanned discharge is a pressure relief valve, which emits discharges automatically based on 
water system pressures. Unplanned discharges may be either controlled or uncontrolled. 
Controlled discharges have identified flow paths, such as a reservoir overflow pipe. Uncontrolled 
discharges have flow paths that are based on water system hydraulics and are not necessarily 
chosen or preferred by the water utility operators. An example of an uncontrolled discharge is a 
sheared hydrant, where flow may discharge to nearby landscaping or to the street and gutter. 
 
Emergency discharges are a separate category from unplanned discharges in the MRP. 
Emergency discharges are discharges related to natural or manmade disasters and address 
activities necessary to protect public health (e.g., flushing operations). The emergency 
discharges discussed in this document do not include discharges related to fire fighting. 
Emergency discharges related to fire fighting are discussed in the Conditional Exempt 
Discharge (CED) Report (Appendix C). 
 
2. Potential Pollutants in Each Type of Discharge 
 

a. Treated water. The disinfection chemical in potable water is currently considered a 
pollutant of concern when discharged into receiving waters. This chemical is typically 
chlorine or chloramine. The San Francisco Public Utilities Commission (SFPUC) began 
using chloramine, a combination of chlorine and ammonia, as a distribution system 
disinfectant in February 2004. The Water District has been using chloramines since the 
1980’s. Other commonly used chemicals are: coagulants (to aid the flocculation 
process); zinc orthophosphate (to minimize pipe corrosion); caustic solution (for pH 
adjustment); ammonia (combines with chlorine to provide disinfection); and fluoride (to 
prevent tooth decay). For the purposes of this plan, these other chemicals are not 
considered pollutants of concern due to their concentration levels and known impacts to 
the environment. 

 
b. Raw water. Copper sulfate is added by the State Department of Water Resources to 

some of the raw water supplied to the Santa Clara Valley Water District (District) during 
summer months. The copper sulfate is added to control algae growth. The Metals 
Control Measures Plan (Woodward-Clyde Consultants and EOA, Inc for SCVURPPP 
February 12, 1997) noted that, over a 2-year period, copper was added a total of 18 
days to the two major surface water supplies. Thus, the raw water copper volume 
discharged by a water utility is believed to be insignificant and copper is not considered 
to be a pollutant of concern for the purposes of this plan.  

 
                                                 
3 These definitions are from MRP Provision C.15.b.iii footnotes 53 and 54.  
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c. Groundwater. Groundwater contains naturally occurring dissolved solids such as 
calcium, magnesium, iron, manganese, chromium and strontium ions. Chlorine, added 
for disinfection, may be present. Chlorine is the only chemical found in groundwater that 
is considered to be a potential pollutant. The common dissolved solids have not been 
identified as "metals of concern" for the purposes of this plan.  

 
d. Recycled water. Recycled water contains disinfection chemicals and slightly higher 

concentrations of dissolved solids, ammonia, and nitrites than treated potable water. 
Again, chlorine is the only chemical in recycled water considered to be a potential 
pollutant of concern for the purposes of this plan. 

 
3. Approximate Duration of Each Type of Discharge  
 
The duration of the different types of discharges varies significantly. The following discharges 
typically last for 30 minutes or less: hydrant flushing, fire flow testing, meter testing, backflow 
device testing, interconnection valve exercising, blow offs, water quality sampling, vault/sump 
dewatering and start-up/sampling. The following discharges typically last 30 minutes to 6 hours: 
mainline breaks, service line breaks, and sheared hydrants. The following discharges typically 
last greater than 6 hours: reservoir cleaning, reservoir draining and water line draining for the 
purposes of repairing valves and other components as part of an ongoing maintenance and 
management program. 
 
Controlling the duration, or volume, of a potable water release may be a best management 
practice to keep the release from being a discharge to the receiving water body.  
 
4. Structural and Nonstructural Control Measures to Reduce Pollutants in Discharges  
 
Structural controls typically consist of permanent processes or flow paths, such as a reservoir 
overflow drain that is plumbed to a sanitary sewer system. Structural controls are typically found 
at treatment plants, reservoirs, and pump stations. It is not practical for most of the water 
system discharge points, such as fire hydrants, to have structural controls. A nonstructural 
control measure requires operators to take actions with the discharge. Examples include: 
application of hydrant diffusers, hoses, catch basin filters, etc. Nonstructural controls are 
commonly identified in the BMPs. 

E. Potential Impact to the Environment  
 
There are four potential sources of pollutants in water utility operation and maintenance 
discharges that may adversely impact the environment: erosion of soil caused by the discharge 
volume or rate, residual chlorine levels in the discharged water, turbidity as part of the source 
water and chemical additives other than chlorine. The appropriate use of BMPs reduces or 
eliminates the effects of these potential sources of pollution to a receiving water. 
 
1. Erosion 
 
High volume or high velocity discharges may cause erosion of the soils near the point of the 
discharge, in the stream bed or at some other point in the flow path, resulting in sediment 
loading to the habitat of the receiving waters. Sediment deposited in streams due to upstream 
erosion can have adverse impacts to various species including reduction of water quality and 
reduction of stream function, such as the compromising of interstitial spaces in channel bottoms. 
Water utility discharges typically drain to four types of surfaces: bare soil, vegetated areas, 
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storm drain systems, and paved surfaces, in descending order of erosion potential. The BMPs 
in this manual were designed to address discharges to all these types of surfaces. 
 
2. Chlorine and Chloramine 
 
Chlorine is a primary disinfecting component of treated water. Chloramine is another disinfecting 
component of treated water that is being used in the Bay Area. Chlorine and chloramine have 
adverse impacts on fish and wildlife. Total chlorine residuals4 typically range from 0 mg/l in raw 
and groundwater to 2.0 mg/l in treated water. Recycled water chlorine residuals typically range 
from about 1 mg/l to approximately 5 mg/l. Chlorine or chloramine may kill aquatic organisms by 
contact over a specific length of time. By killing these organisms, the food chain is interrupted 
thereby having an adverse impact on higher level aquatic life and other wildlife.  
 
3. Turbidity 
 
High turbidity in the discharge water is very uncommon but could be a concern if a pipeline is 
compromised under ground.  Other sources of turbidity may include materials accumulated in 
pipes and reservoirs lines that have been out of service for a period of time.  The materials in 
question can be sands, pipe corrosion by-products, and other particulates that may be released 
during a discharge operation, and conveyed to receiving waters. 
 
4. Chemical Additives 
 
Chemical additives can have an adverse impact on the environment due to their potential for 
bioaccumulating in fish and wildlife. Though it is highly unlikely, chemical additives may be 
introduced into the discharged water as contaminants from instruments and other equipment in 
vaults, pump stations or other sources. Also additions of copper sulfate, biocides, and 
herbicides along some canals may be the source of some chemical contaminants. For example, 
copper sulfate additions to control algae may release the metallic element copper to the 
environment.  
 
To minimize the potential for pollutants to enter into the water systems, water utilities typically 
use food grade oils and lubricants on their instruments, controls, and other components found in 
vaults and elsewhere within the system. In addition, water utilities are also bound by existing 
rules and regulations to ensure the preservation of water quality being supplied to the end user.  
These regulations do identify what, if any, concentrations of chemicals are acceptable in the 
water supply. Compliance with applicable environmental and hazardous materials laws and 
regulations is also a means for preventing chemical additives or pollutants from ending up in a 
water discharge from typical operations and maintenance activities. 

IV. BMP SELECTION 
 
BMPs are designed to reduce, if not eliminate, pollutants from water utility operations and 
maintenance discharge activities. BMPs use a common sense approach to pollutant control. 
BMPs are implemented depending upon the field conditions and characteristics of the 
discharge. Additionally, permanent modifications may eliminate the need for implementing 
certain BMPs.  
 

                                                 
4 Note, field instruments measure chlorine residual not chloramine residual. 
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Water utility operation and maintenance BMPs fall into seven categories based on the pollutant 
of concern or the type of discharge event. The seven categories are as follows: 

1. Erosion Potential -- Addresses soil erosion caused by the force of the discharged 
water. 

2. Chlorine Residual -- Addresses the chlorine concentration in treated, recycled, and 
superchlorinated water systems. 

3. Turbidity of Source Water -- Addresses the sediments (i.e., sands, pipe corrosion by-
products, etc.) in the water system. 

4. Chemical Additives -- Addresses special treatment situations where chemicals are 
added in concentrations above that used for standard water treatment operation. 

5. Emergency Discharges -- Addresses emergency discharges necessary to protect 
public health (e.g., line break from earthquake). Emergency Discharges are also 
discharges related to natural or manmade disasters. These do not include emergency 
discharges related to fire fighting5. 

6. Unplanned Discharges -- Addresses discharges which are sudden and accidental 
(e.g., water line break, sheared hydrant, etc.).  

7. Monitoring, Reporting and Notification – Addresses permit requirements for planned 
discharges of potable water supply systems. 

 
The BMPs were developed to be used as building blocks. This allows flexibility in applying 
multiple BMPs under varying field conditions and pollutants. For example, a large volume 
reservoir draining operation may require both an erosion control BMP (e.g., EC1) and a turbidity 
control BMP (e.g., SC1). Discharges which are of an emergency or unplanned nature may 
require immediate implementation of the emergency discharge BMP (i.e., ED1) or unplanned 
discharge BMP (i.e., BMP UD1). In emergency or unplanned situations, additional BMPs (e.g., 
erosion control, turbidity control, etc.) may be implemented depending on the situation and 
resources available.  
 
The selection of the BMP for a particular application can be based on either 1) the discharge 
activity (i.e., reservoir draining, fire hydrant flushing) or 2) the characteristics of the discharge 
(i.e., source water, erosion potential, turbidity. etc.). These methods, referred to as the Activity 
Method and Characteristics Method, are further described below. The MRP requires permittees 
to implement appropriate BMPs for dechlorination and erosion and sediment control for planned 
and unplanned potable water discharges but allows flexibility for field personnel to determine the 
appropriate BMPs.  
 
The Activity Method: 

1. Identify the source water to be discharged (i.e., treated, raw, groundwater, or recycled). 

2. Identify the discharge activity listed in Table 1: BMP Selection Table -- Discharge Activity 
Method. 

3. From Table 1, identify the appropriate BMP, if any, to be implemented for the discharge 
activity. 

4. Implement the BMP, where appropriate, as described in Appendix A. 
                                                 
5 Emergency discharges related to fire fighting activities are discussed in the Conditionally Exempt Discharge 
(CED) Report in Appendix C. 
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The Characteristic Method: 

1. Identify the following characteristics of the discharge 

a. The source of the water (i.e., treated, raw, groundwater, or recycled). 

b. Quantity of the water to be discharged, the flow rate and the duration. 

c. Point of discharge (i.e., discharge to paved surface, storm drain, vegetated 
surface, or bare soil). Also it is beneficial to identify the receiving water such as a 
creek, stream or river and the nearest cross street to the discharge. 

d. If chemicals have been added in addition to normal water treatment process 
chemicals (i.e., copper sulfate, biocides, etc.). 

2. Identify the appropriate BMP(s) listed in Table 2: BMP Selection Table –Discharge 
Characteristics Method (i.e., erosion control, chlorine, turbidity control, and/or chemical 
additives). 

3. Implement the BMP as described in Appendix A. 
 
Appendix A provides detailed descriptions of the suggested BMPs and Appendix B provides 
associated pollution control measures. These BMPs provide general guidance on methods to 
control pollutants from entering the receiving water. It is important to understand that these 
BMPs may not fit every situation encountered in the field and may have to be modified to 
specific field conditions. In modifying the BMP or control measures, the intent of reducing 
pollutants must be preserved. Additionally, it is not the intent of the BMPs to ensure removal of 
all the pollutants but to reduce the pollutant loading to the maximum extent practicable by 
implementing pollutant control practices defined by the BMP.  

V. REPORTING AND RECORD KEEPING 
Reporting and record keeping are important elements of implementing an effective water utility 
discharge pollution prevention program. Developing and maintaining proper records provides:  

1) documentation to verify actions taken;  
2) effective methods for providing clear directions;  
3) historical information for the evaluation of the program’s effectiveness; and  
4) opportunities for facilitating on-going program implementation through use of consistent 

forms, transmittal documents and memorandums.  
 

The MRP contains specific reporting and recordkeeping requirements for planned and 
unplanned potable water discharges. These requirements have been integrated into the four 
areas of documentation described below: inventory, training, implementation and modification.  

A. Inventory of Discharges 
Co-permittees have been documenting the tri-annual (every three years) inventory of their water 
utility discharges for almost ten years. Co-permittees should continue to use their current 
methods and format for updating the inventory of water utility discharges.  
 
Planned and unplanned potable water discharges are required to be documented in each 
Annual Report to the Water Board by Co-permittees that are also water purveyors. The MRP 
contains specific parameters that must be included. The example annual reporting tables are 
included in the checklists and BMP MR1. 
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B. Training 
Training should be documented on attendance sheets for the training. The information on the 
attendance sheets should include: attendee’s name, agency affiliation (if multiple agencies are 
attending), date of training, and description or title of the training. 

C. Implementation 
Documenting the implementation of the WUDPPP may vary depending on the utility’s operation. 
The purposes for documenting the implementation are to provide information to evaluate the 
effectiveness of the WUDPPP, provide verification that the program elements have been 
completed, and complete annual reports required by the MRP. Implementation may be 
documented through standard operating procedures or field data collected (e.g. the MRP 
requires water utility agencies to report the BMPs implemented for each planned potable water 
discharge). 

D. Program Modifications 
Effectiveness of the WUDPPP will be evaluated in three arenas. Feedback will be solicited 
during training sessions, at AHTG meetings and during Annual Reporting. Revisions may be 
made to the WUDPPP in the future to improve the practicability (i.e., better pollutant removal, 
easier to implement, cheaper materials, etc.) of the existing BMPs or include new BMPs.  
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TABLE 1.  BMP SELECTION TABLE: 
Discharge Activity Method 

 
 

 
 

Discharge Activity Erosion 
Control 

Chlorine 
and 

Chloramine 
Control 

Turbidity 
BMP 

Chemical 
Additives BMPs 

Unplanned 
Discharges 

BMPs 
Emergency 

Actions BMPs 
Monitoring & 

Reporting BMPs 

I.   TREATED WATER        
Hydrant flushing EC1 CD1 SC1 — — — MR1 
Fire flow testing EC1 CD1 SC1 — — — MR1 
Main line breaks EC1 CD1 SC1 — UD1 ED1 MR1 
Service line breaks EC1 CD1 — — UD1 ED1  
Reservoir tank cleaning/draining EC1 CD1 SC1 CA1 — — MR1 
Sheared hydrants EC1 CD1 SC1 — UD1 —  
Meter testing in the field — CD1 SC1 — — — MR1 
Blow offs EC1 CD1 SC1 — — — MR1 
Water quality sampling — CD1 SC1 CA1 — — MR1 
Backflow/ maintenance testing — CD1 SC1 — — — MR1 
Pump station operation discharge — CD1 SC1 — — — MR1 
Mainline cleaning (pigging) — CD1 SC1 — — — MR1 
Pressure release valve blow offs EC1 CD1 SC1 — — — MR1 
Air release valve blow offs — CD1 SC1 — — — MR1 
WTP filter bank inspection EC1 CD1 SC1 — — — MR1 
WTP filter turbidity meter EC1 CD1 SC1 — — — MR1 
WTP chlorine analyzer — CD1 SC1 — — — — 
Pumping out sumps, vaults, etc., for maintenance EC1 CD1 SC1 CA1 — — — 
Chlorinated water treatment plant overflows — CD1 — — UD1 — — 
II.  RAW (UNTREATED) WATER        
In-stream recharge program — — SC1 CA1 — — — 
Off-stream recharge program EC1 — SC1 CA1 — — — 
Pipeline modification or maintenance EC1 — SC1 — — — — 
Meter testing facility EC1 — SC1 — — — — 
Percolation ponds maintenance activities EC1 — SC1 CA1 UD1 — — 
Reservoir discharges EC1 — SC1 CA1 — — — 
Canal operations EC1 — SC1 — — — — 
Flows from riparian habitats or wetlands EC1 — SC1 — — — — 
Diverted stream flows EC1 — SC1 — — — — 
Springs EC1 — SC1 — — — — 
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Discharge Activity Erosion 
Control 

Chlorine 
and 

Chloramine 
Control 

Turbidity 
BMP 

Chemical 
Additives BMPs 

Unplanned 
Discharges 

BMPs 
Emergency 

Actions BMPs 
Monitoring & 

Reporting BMPs 

III.  GROUNDWATER6        
Flowing artesian wells EC1 — SC1 — UD1 — — 
Abandoned artesian wells EC1 — SC1 — — — — 
Well Sampling EC1 — SC1 — — — — 
Well rehabilitation/maintenance EC1 — SC1 — — — — 
Well “first-flush-to-waste” cycle at startup EC1 — SC1 — — — — 
Well chlorination (disinfection) and flushing EC1 CD1 SC1 CA1 — — — 
Well destruction EC1 — SC1 CA1 — — — 
Meter testing in the field EC1 — SC1 — — — — 
Uncontaminated groundwater infiltration           

(i.e., instream/offstream recharge program) EC1 — — — — — — 

        
IV.  RECYCLED (RECLAIMED) WATER        
Main line breaks EC1 CD1 SC1 — UD1 — — 
Service line breaks EC1 CD1 SC1 — UD1 — — 
Reservoir (tank) overflow EC1 CD1 SC1 — UD1 — — 
Meter testing/maintenance in the field EC1 CD1 SC1 — — — — 
Backflow testing EC1 CD1 SC1 — — — — 
Mainline cleaning (pigging) EC1 CD1 SC1 — — — — 
Pump station operation discharges EC1 CD1 SC1 — — — — 
Air release valve blowoffs EC1 CD1 SC1 — — — — 
 

                                                 
6 See Conditional Exempt Discharge Report for C.15 requirements regarding groundwater discharge requirements. 
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TABLE 2. BMP SELECTION TABLE: 

Discharge Characteristic Method 
 

Discharge Characteristic Best Management Practices 
(BMP) 

Source or Type of Discharged Water  
Treated CD1 & MR1 
Recycled CD1 
Ground n/a 

 

Raw n/a 
Superchlorinated Water  
 Treated or Recycled CD1 
Erosion Potential  
 Erosion Protection EC1 
Turbidity  

Treated SC1 & MR1 
Recycled SC1 
Ground SC1 

 

Raw SC1 
Chemical Additives  
 Raw CA1 
 Treated CA1 
Unplanned Discharges UD1 
Emergency Discharges ED1 
 

TABLE 3. LIST OF BMPs 
 
EC-1 Erosion Control (EC) 
CD-1 Chlorine Discharge (CD) 
SC-1 Sediment/Turbidity Control (SC) 
CA-1 Chemical Additives (CA): 
UD-1 Unplanned Discharges (UD) 
ED-1 Emergency Discharges (ED): 
MR-1 Monitoring and Reporting MRP Requirements for Potable Water Discharges (MR) 
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Table 4. Water Quality Data for Potable Water  

 
Potable Water Source  pH 

(standard units)
Turbidity 

(NTU) 
Chlorine Residual 

(mg/L) 
Penitencia Water Treatment Plant Effluent 
 minimum 7.4 0.05 1.3 
 average 7.5 0.07 2.4 
 maximum 7.7 1.29 2.7 
Rinconada Water Treatment Plant Effluent 
 minimum 7.4 0.05 1.3 
 average 7.6 0.07 2.3 
 maximum 7.8 0.25 2.9 
Santa Teresa Water Treatment Plant Effluent 
 minimum 7.3 0.04 1.3 
 average 7.5 0.06 2.3 
 maximum 7.8 0.53 2.7 
City of Sunnyvale 
 minimum 7.5 0.10 ND 
 average 7.7 0.55 1.89 
 maximum 7.8 2.20 3.10 
SFPUC 
 minimum 8.5 0.06 1.16 
 average 8.8 0.15 2.14 
 maximum 9.2 0.30 3.10 
San Jose Water Company 
 minimum    
 average   0.98 
 maximum  0.09 – 0.12  
Notes: 
1. SCVWD data from 2009 Annual Water Quality report. All other data from 2008 Annual Water Quality 
reports. 
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EXAMPLE CHECKLISTS and FORMS 
 

Planned Discharges Checklist 
Unplanned Discharge BMP (UD-1) Checklist 
Emergency Discharge BMP (ED-1) Checklist 
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PLANNED DISCHARGE ACTIVITIES CHECKLIST 
For Water Utility Operation and Maintenance 

 
  CIRCLE THE NUMBER NEXT TO THE DISCHARGE ACTIVITY: 

I. TREATED WATER 12. Exercising interconnection 
valves II. RAW (UNTREATED) WATER 33. Well destruction 

1. Hydrant Flushing 13. Blow offs 23. Instream recharge program IV. RECYCLED (Reclaimed) 
WATER 

2. Fire flow testing 14. Pressure release valve blow 
offs 24. Off-stream recharge program 34. Main line breaks 

3. Main line breaks 15. Air release valve blow offs 25. Pipeline modifications or 
maintenance 35. Service line breaks 

4. Service line breaks 16. Water quality sampling 26. Meter testing facility 36. Reservoir (tank) cleaning 

5. Reservoir (tank) cleaning  27. Percolation ponds 
maintenance activities 37. Meter testing in the field 

6. Reservoir (tank) draining 18. Water treatment plant 
(WTP) filter bank inspection III. GROUNDWATER 38. Backflow testing 

7. Sheared hydrants 19. WTP filter turbidity meter 28. Artesian wells 39. Mainline cleaning (pigging) 

8. Meter testing in the field 20. WTP chlorine analyzers 29. Well sampling 40. Pump station operation 
discharges 

9. Backflow testing 21. Elect. generator cooling 
water 

30. Well rehabilitation/ 
maintenance 41. Blow offs 

10. Pump station operation 
discharges 

31. Well “first-flush-to-waste” 
cycle at startup 42. Air release valve blow offs 

11. Mainline cleaning 
(pigging) 

22. Pumping out sumps, vaults, 
etc., for repair and/or 
maintenance purposes 32. Well chlorination 

(disinfection) and flushing  

 
  ASSESS THE QUANTITY AND QUALITY OF THE WATER BEING DISCHARGED AND DESCRIBE THE FLOW PATH: 

DISCHARGE QUANTITY 
(SHOW UNITS IN BRACKETS) WATER QUALITY RECEIVING SURFACE/SYSTEM 

Flow Rate (Q):   ( ) Chlorine in water: The water will be discharged to: 
Duration (T):   ( )  

Volume (V = Q x T):   Paved surface 

    ( ) 

 is less than or equal to typical drinking water 
levels (~ 1.5 mg/l). 

 is higher than typical drinking water levels (~ 1.5 
mg/l).  Vegetated surface 

    Bare soil 
   

Turbidity of source water is likely to be: 
  less   greater   than 50 NTU.  Creek 

   The discharge water  Sanitary Sewer 
     IS    IS NOT suspected to contain 

chemicals not typically used in water treatment. 
 Storm drain: 

 
 IDENTIFY THE DISCHARGE OPTION TO BE USED FOR THIS ACTIVITY: 

 Reuse water  
  Dust control   Irrigation   Construction compaction   Other:    
 Discharge to the sanitary sewers (control measure CM-A) 
 Discharge to the storm drain system or a creek using applicable control measures as described below 

 
 DETERMINE IF EROSION CONTROL BEST MANAGEMENT PRACTICES (BMPS) ARE NECESSARY: 

  No Erosion Control BMP is necessary because discharge: 
   is very small   is of very low velocity   is to a contained area   is directed onto a paved or vegetated surface 
  Erosion Control BMP EC1 is required (see control measure section below) 

 
 DETERMINE IF CHLORINATED DISCHARGE BMPS ARE NECESSARY: 

Chlorine residual in water: 
  IS NOT higher then MRP benchmark (0.5 mg/L).  No BMP required 
  IS higher than MRP benchmark (0.5 mg/l).  BMP CD1 is used. 
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PLANNED DISCHARGE ACTIVITIES CHECKLIST (Continued) 
For Water Utility Operation and Maintenance 

SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM 
 
 

  DETERMINE IF SEDIMENT/TURBIDITY CONTROLS ARE NECESSARY: 
 BMP SC1 is used because the discharge is: 

  V ≤ 50,000 gal. AND is from  hydrant flushing   fire flow testing   main line break, or   blow off 
 

  DETERMINE IF ADDITIONAL BMPS FOR CHEMICAL ADDITIVES ARE NECESSARY: 
 Chemical additives BMPs are NOT needed because the discharge water is NOT suspected to contain 

chemicals not typically used in water treatment. 
 Chemicals additives BMPs are needed because the discharge water is suspected to contain chemicals not 

typically used in water treatment. BMP CA 1 is used 
 

  IDENTIFY THE CONTROL MEASURES TO BE USED: 
Check all of the control measures that apply: 

  CM-A:  Discharge to Sanitary Sewers  CM-E:  Storm Drain Inlet Protection 
  CM-B:  Vegetated Filtration  CM-E1: Block & Gravel Drop Inlet Sediment Filter 
  CM-C:  Check Dam Filter  CM-E2: Block & Gravel Curb Inlet Sediment Filter  
  CM-D:  On-Line Filter System  CM-E3: Gravel Bag Barrier 
  CM-F:  Silt Fence Culvert Inlet Protection  CM-E4: Gravel & Mesh Drop Inlet Sediment Filter 
  CM-G:  Surface Protection—Armoring  CM-E5: Gravel & Mesh Curb Inlet Sediment Filter 
  CM-H:  Surface Protection—Flow Diversion  CM-E6: Silt Fence Field Inlet Protection  
   
  Other (describe): 

 
  BRIEF STAFF ON THE BMP, THE SELECTED DISCHARGE OPTIONS, BMPS AND CONTROL MEASURES. 

 
  PROCEED WITH NECESSARY NOTIFICATIONS:   Not Applicable 

o (name and organization):   (am/pm) 

o (name and organization):   (am/pm) 

o (name and organization):   (am/pm) 
 

  INSTALL CONTROL MEASURES, IF APPLICABLE. 
 

  INSPECT THE FLOW PATH (to the storm drain or creek) AND REMOVE POTENTIAL POLLUTANTS (i.e. sediment, 
leafy debris, trash, etc.). 

 
  CARRY OUT THE DISCHARGE ACTIVITY IN ACCORDANCE WITH STANDARD OPERATING PROCEDURES. 
 Time Begun:      Time Ended:      Estimated actual discharge rate:    
 Potable Water Discharge (see page 3 for additional recordkeeping and monitoring)  

 
  CLOSE THE OPERATION: 
 Remove the control measure(s); 
 Inspect flow path for erosion damage and/or sediment deposition; 
 Inspect the receiving stream, if practicable, for erosion damage or sediment deposition; and 
 Cleanup: 

   Remove and dispose of collected sediments;   Remove all materials used in discharge operation. 
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PLANNED DISCHARGE ACTIVITIES CHECKLIST (Continued) 
For Water Utility Operation and Maintenance 

SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM 
 

Planned Discharges of the Potable Water System Municipal Regional Permit Reporting Requirements (Provision C.15.b.iii.(1)) 

Site/ 
Location 

Discharge 
Type 

Receiving 
Waterbody(ies) 

Date of 
Discharge 

Duration of 
Discharge 
(military 

time) 

Estimated 
Volume 
(gallons) 

Estimated 
Flow Rate 
(gal/day) 

Chlorine 
Residual 
(mg/L) 

pH 
(standard 

units) 

Discharge 
Turbidity1 

(NTU) 

Implemented BMPs & Corrective 
Actions 

 
           

 
           

 
           

 
           

 
           

 
           

 
           

 
           

 
           

Notes: 
1 Include receiving water monitoring data if feasible. 
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UNPLANNED DISCHARGE ACTIVITIES CHECKLIST 
(Use with BMP UD-1) 

For Water Utility Operation and Maintenance 
SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM 

  
APPLICABILITY:   Water main breaks   Sheared hydrants 
   Equipment malfunction (describe):  
   Operator error (describe):  
   Others (describe):  
 

PROCEDURE: 
  Stop the discharge as soon as possible 
  Inspect flow path for potential pollutants (i.e. leafy debris, sediment, trash, etc.) 
  Remove potential pollutants from the flow path and properly dispose  
  If the repairs or corrective actions will cause additional discharge of water, then: 
  INSTALL BMP CONTROL MEASURE 
  Erosion Protection (EC 1) 
  Sediment Control: 
  Discharge to Sanitary (CM-A) 
  Vegetation Filtration (CM-B) 
  Flow Path Check Filters (CM-C) 
  On-Line Filter System (CM-D) 
  Storm Drain Inlet Protection (CM-E) 
  Block and Gravel Drop Inlet Filter (CM-E1)  
  Block and Gravel Curb Inlet Filter (CM-E2)  
  Gravel Bag Barrier (CM-E3) 
  Gravel and Mesh Drop Inlet Sediment Filter (CM-E4) 
  Gravel and Mesh Curb Inlet Sediment Filter (CM-E5) 
  Silt Fence Drop Inlet Protection (CM-E6) 
  Silt Fence Culvert Inlet Protection (CM-F) 
  Dechlorination (CD 1) 
  Method:   
    
    
 

  RECORD DISCHARGE OPERATION:  
  Time Began:   Time Ended:  
  Estimated Discharge Rate:  gpm or cfs 
  Potable Water Discharge (see page 2 for additional recordkeeping)  
  Monitoring (see page 2; required for 10% of unplanned potable water discharges) 
 

  CLOSE OPERATION:  Remove Sediment  Removed Control Measures 
   Inspected Receiving Stream 
 

  NOTIFICATIONS (if unplanned potable water discharge see page 2): 
  Who:   When:  (am/pm) 
  Who:   When:  (am/pm) 
  Who:   When:  (am/pm) 

DOCUMENTATION:  Date:  
 (Name of Person Completing Form)   
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UNPLANNED DISCHARGE ACTIVITIES CHECKLIST 
(Use with BMP UD-1) 

For Water Utility Operation and Maintenance 
SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM 

 
Unplanned Discharges of the Potable Water System Municipal Regional Permit Reporting Requirements (Provision C.15.b.iii.(2)) 
Site/ 
Location 

Discharge 
Type 

Receiving 
Waterbody 

Date of 
Discharge 

Discharge 
Duration 
(military 

time) 

Estimated 
Volume 
(gallons) 

Estimated 
Flow Rate 
(gal/day) 

Chlorine 
Residual1 

(mg/L) 

pH1 
(standard 

units) 

Discharge 
Turbidity 
(NTU) 1,2 

Implemented 
BMPs & 

Corrective 
Actions 

Time of 
discharge 
discovery 

Regulatory 
Agency 

Notification 
Time3 

Inspector 
arrival 
time 

Responding 
crew arrival 

time 

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

Notes: 
1. Monitoring data is only required for 10% of the unplanned discharges. If you monitored more than 10% of your unplanned discharges report all of the data 
collected.  
2. Monitor the receiving water for turbidity only if feasible. Include data if available. 
3. Notification to Water Board staff is required for unplanned discharges where the chlorine residual is >0.05 mg/L and total volume is ≥ 50,000 gallons. Notification 
to State Office of Emergency Services is required after becoming aware of aquatic impacts as a result of unplanned discharge or when the discharge might 
endanger or compromise public health and safety.
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EMERGENCY DISCHARGE ACTIVITIES CHECKLIST 
(Use with BMP ED-1) 

For Water Utility Operation and Maintenance 
SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM 

 
 

APPLICABILITY:   Emergency Flushing Operation        Natural/man made disasters  
   Others (describe):     
 

PROCEDURE: 
  Do not interfere with immediate emergency response operations or impact public health and safety 
  Inspect flow path 
  Remove potential pollutants from the flow path 
  INSTALL BMP CONTROL MEASURE 
  Erosion Protection (EC) 
  Sediment Control: 
  Discharge to Sanitary (CM-A) 
  Vegetation Filtration (CM-B) 
  Flow Path Check Filters (CM-C) 
  On-Line Filter System (CM-D) 
  Drop and Curb Inlet Protection (CM-E) 
  Block and Gravel Drop Inlet Filter (CM-E1)  
  Block and Gravel Curb Inlet Filter (CM-E2)  
  Gravel Bag Barrier (CM-E3) 
  Gravel and Mesh Drop Inlet Sediment Filter (CM-E4) 
  Gravel and Mesh Curb Inlet Sediment Filter (CM-E5) 
  Silt Fence Drop Inlet Protection (CM-E6) 
  Silt Fence Culvert Inlet Protection (CM-F) 
  Dechlorination (CD 1) 
  Method:   
    
 

  RECORD DISCHARGE OPERATION:  
  Time Began:   Time Ended:  
  Estimated Discharge Rate:  gpm or cfs 
  Monitoring (see back) 
 

  CLOSE OPERATION:  Remove Sediment  Removed Control Measures 
   Inspected Receiving Stream 
 

  NOTIFICATIONS:(MRP requirements determined by Water Board staff on case by case basis) 
  Who:   When:  (am/pm) 
  Who:   When:  (am/pm) 
  Who:   When:  (am/pm) 

DOCUMENTATION:  Date:  
 (Name of Person Completing Form)   
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EMERGENCY DISCHARGE ACTIVITIES CHECKLIST (continued) 
 
Monitoring Record: 

DISCHARGE WATER TIME 
INSPECTED

CONTROL MEASURES TIME 
INSPECTED

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
Notes (Make notes regarding the implementation of the BMP): 
 

 
BMP Evaluation (Identify problems encountered, suggested improvements, or other items which 
may be used to improve the BMP): 
 

 
Send Copies to:   Supervisor (original)   Urban Runoff Program Manager 
    Environmental Manager 
    Other:          
 



 

 

 
 
 
 
 
 
 

APPENDIX A 
Best Management Practices 

 
 

 



 

 A-1 

WATER UTILITY BEST MANAGEMENT PRACTICE EC1 
 

EROSION CONTROL 
 

I. INTRODUCTION 
 
The purpose of this BMP is to minimize, if not eliminate, soil erosion from discharges of water 
during water utility operations. Water system discharges may cause erosion, resulting in 
sediment loading to storm drains, channels and creeks. The objective of this BMP is to prevent 
erosion from occurring and eliminate the need to capture and manage sediments resulting from 
erosion. 
 
Very small and/or very low velocity discharges, discharges to contained areas without release 
points, or discharges to flat areas that will not cause erosion problems, do not require the use of 
pollution control measures beyond inspecting and cleaning the flow path for pollutants and 
debris. These types of discharges include but are not limited to: 
 
• Meter testing in the field • Backflow prevention devices 
•  • Mainline cleaning  
• Pressure release valve blowoffs • Air release blow off valves 
• Water quality sampling • Reservoir tank overflow 
• WTP chlorine analyzer • Instream recharge program 
• Discharges to protected areas adequately designed to receive the discharge such as paved 

surfaces, storm drains 
 
Larger discharges, discharges with high velocities, or discharges to steep slopes will likely 
require the implementation of erosion control measures. These types of discharges include, but 
are not limited to: 
 

• Hydrant flushing • Fire flow testing 
• Main line breaks • Reservoir tank cleaning 
• Reservoir tank draining • Sheared hydrants 
• Blow offs • Service line breaks 
• Meter testing facility • WTP filter turbidimeter 
•  • Artesian wells 
•  • Well rehabilitation/maintenance  
• Well sampling •  
• Well flushing operations • Well destruction 
• Well “first-flush-to-waste” cycle • WTP filter bank inspection 
• Exercising interconnection valves  
• Pipeline modifications or maintenance  

 
Erosion control measures can be either temporary or permanent. This BMP addresses 
temporary erosion control measures. Utilities may elect to install permanent control measures to 
eliminate the need for implementation of temporary measures for each discharge event. 
Permanent control measures may reduce overall operation and maintenance costs by 
eliminating the work necessary to install temporary measures. Permanent control measures 
may also provide better protection of the environment by providing better erosion control.  
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This document presents: 1) the advantage and limitations of the BMP; 2) operating procedures 
for implementation of the BMP; 3) pollution control measures; 4) monitoring and evaluation of 
the effectiveness of the BMP; and 5) references for additional BMP information. 
 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to be used in conjunction with other BMPs which are designed to control 
turbidity, chlorine and chemical additives, as shown in Table 1. It is assumed in the application 
of this BMP that other pollution control measures are effectively applied in accordance with the 
criteria established to identify the need for their use. It is not intended to provide BMPs for 
construction dewatering operations, wastewater treatment operations, or other discharges not 
associated with the operation of a water supply utility. 
 
III. OPERATING PROCEDURES 
 
A. Assess the site conditions and the characteristics of the discharge. 
 

1. Evaluate if the discharge will be of such a velocity or quantity that it may cause 
erosion. 

2. Check the condition of the site to determine if the flow path of the discharged 
water will be to a paved surface, storm drain, vegetated surface, or bare soil. 

B. Determine if erosion control measures are necessary. 
 

1. Identify alternatives for discharging the water. Are there opportunities to reuse 
the water for dust control, irrigation, construction compaction, etc. 

 
2. Identify opportunities to change the discharge characteristics. Utilize 

opportunities to implement measures to dissipate the energy so that erosion will 
not occur. Check for opportunities for directing the discharge to areas that will 
minimize erosion (e.g., paved surfaces). 

 
3. Consideration should be made for additional sediment capture BMPs (see CM-B, 

CM-C, CM-E or CM-F) to provide additional protection where there is a high 
potential for erosion. 

 
4. For discharges to paved streets, ensure that control devices fit properly for 

receiving system (i.e. curb inlet, drop inlet, culvert, creek, etc.). 
 
 
C. Inspect the discharge pathway. 
 

1. Determine the flow path. 

2. Identify if any debris or pollutants are in the flow path. 
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3. Clear/cleanup the flow path. Use broom to sweep gutters clean of debris and 
remove loose material. 

 
4. Check nearest storm drain to make sure it is not clogged. If it is clogged, contact 

appropriate agency. 
 

5. Locate areas with exposed sediment or lack of vegetation that may be especially 
susceptible to erosion. Redirect flow when possible and use additional control 
measures as necessary to protect bare soil. 

 
D. Identify other BMPs for chlorine, turbidity, or chemical additives as necessary. 
 
E. Brief the field staff on the control measure 
 

1. For routine (i.e., daily or weekly) operations briefing(s) may be incorporated into 
the annual training. Tailgate meetings should be used for periodic refresher 
training. 

 
2. Operations that are not routine (i.e., quarterly or annual) or substantial in nature 

(e.g., reservoir cleaning) a pre-activity meeting should be conducted to inform the 
operational staff of: 

 
a. The potential pollutants (i.e., sediments); 

b. The discharge point and receiving water; 

c. The control measure to be used; 

d. The method to install the control measure(s); 

e. The method to monitor the control measure(s).  
 

F. Install the necessary erosion control measures as described in “Pollution Control Measures”· 
 

1. Identify the applicable control measure for discharging to vegetated surfaces or 
bare soil. 

 
2. The applicable control measure for discharging to storm drains or paved surfaces 

is to inspect the flow path and remove any debris or pollutants.  
 
G. Proceed to discharge in accordance with standard operating procedures. 
 
H. Monitor the control measures to determine if they are operating correctly and effectively 

providing erosion protection. The method to perform the monitoring is described in Section 
V. 

 
I. Close operation 
 

1. Inspect the flow path for erosion damage or sediment deposition. 
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2. Inspect the receiving water, if practicable, for erosion damage or sediment 

deposition. 
 

3. Clean up. 
 

a. Remove and dispose of any sediment collected; 

b. Remove the control measure(s); 

c. Remove all materials used in the discharge operation. 

IV. POLLUTION CONTROL MEASURES 
 
The pollution control measures presented here primarily focus on discharges to vegetated 
surfaces and bare soil. The pollution control measures for discharges to paved surfaces or 
storm drain are incorporated in the operation procedures consisting of the inspection and 
removal of pollutants which may be washed into channels, creeks or rivers. 
 
A.  Consider the following criteria when selecting the appropriate control measure: 
 

1.  Suitability of the area for discharge 

2.  Receiving system (i.e., curb inlet, drop inlet, culvert, creek, etc.) 

3.  Length of time BMP is to be in-place (i.e., hours, days, weeks, etc.) 

4.  Ease of installation 

5.  Ease of operation 
 
B.  The control measures identified in this BMP are:  
 

1.  Surface protection 
 

a.  Armoring (CM-G) 
b.  Flow diversion (CM-H) 

 
2.  Energy dissipation: 

 
a.  Filter bags (CM-D) 
b.  Check dams (CM-C) 

 
V. MONITORING AND EVALUATION 
 
Monitoring must be conducted to ensure that the discharge activity is properly controlled to 
minimize erosion and sediment problems. Visual monitoring should occur just prior to the start 
of the discharge to make sure the necessary control measures are in place. Subsequently, the 
control measures should be checked regularly for correct placement, clogging or failure. 
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Monitoring frequency will depend on the nature of the discharge and the physical layout of the 
site. Site and discharge conditions which have a high potential for erosion should receive more 
frequent monitoring than those with lesser erosion potential.  
 
If the monitoring indicates that there is a problem with the effectiveness of the control measure 
or additional control measures need to be implemented, then the discharge operation should be 
suspended until additional measures are implemented. 
 
If the discharge is from a potable water supply, owned and operated by a co-permittee, and 
enters the storm drain system, additional monitoring requirements (BMP MR1) apply.  
 
 
VII. REFERENCES 
 
American Public Works Association Municipal Storm Water Handbook, 1992 
 
American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
East Bay Municipal Utility District Water Main Discharges FMP Manual, 1994 
 
Manual of Standards of Erosion and Sediment Control Measures. Association of Bay Area 
Governments. Second Edition. May 1995. 
 
Virginia Erosion and Sediment Control Handbook, Virginia Department of Conservation and 
Recreation, Division of Soil and Water Conservation, Richmond, VA. Third Edition. 1992 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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WATER UTILITY BEST MANAGEMENT PRACTICE CD1 
 

CHLORINATED DISCHARGE BMP 
(INCLUDING WATER THAT HAS BEEN TREATED WITH CHLORAMINES) 

 
 
I. INTRODUCTION 
 
This Best Management Practice is intended to control chlorine in discharges of potable water, 
recycled water or chlorinated groundwater. The application of this BMP is secondary to any 
actions necessary to maintain acceptable water supply quality and quantity. The following 
represent discharges likely to require this BMP: 
 
• Hydrant flushing • Fire flow testing 
• Blow offs • Meter testing in the field 
• Backflow testing • Water supply pump station operation discharge 
• Mainline cleaning (pigging) • Exercising interconnection valves 
• Pressure release valve blow offs • Air release valve blow offs 
• Water quality sampling • Chlorine analyzer 
• WTP filter turbidimeter • Pumping out sumps, vaults, etc. for maintenance 
• Electric generator cooling water • Reservoir tank cleaning 
• Mainline breaks • Water treatment plant filter bank inspection 
• Sheared hydrants • Pipeline modifications or maintenance 
 
This document provides water utility operators with a method to control water utility discharges 
with chlorine concentrations typical of potable water, recycled water and groundwater. This BMP 
does not apply to non-chlorinated groundwater or raw water discharges. 
 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to be used in conjunction with other BMPs which are designed to control 
turbidity, chlorine, and chemical additives, as shown in Table 1. It is assumed in the application 
of this BMP that other pollution control measures are effectively applied in accordance with the 
criteria established to identify the need for their use. It is not intended to provide BMPs for 
construction dewatering operations, wastewater treatment operations, or other discharges not 
associated with the operation of a water supply utility. 
 
III. OPERATING PROCEDURES 
 
These procedures are for planned discharge events. BMP procedures for unplanned or 
emergency discharges are presented in BMP UD1 and ED1, respectively. This BMP may be 
applied under unplanned or emergency conditions if there are available personnel and time 
which will not hinder the response actions; however, the first priority for unplanned and 
emergency discharges is to stop the flow of water and/or protect the public health and safety. 
 
A. Assess if the chlorine level is within the typical operating range. 
 

1. Identify the source water (treated water, recycled water, chlorinated groundwater) 
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2. Determine the volume of water to be discharged. Volume is calculated from flow 
rate and duration of discharge. Sample calculations and references are provided 
in Section V of this BMP. 

 
3. Determine the chlorine concentration in the water to be discharged.  

 
B. Identify a suitable discharge option in the following order of preference: 
 

1. Reuse of the water in  
a. Dust suppression 
b. Irrigation 
c. Construction compaction 
 

2. Discharging to landscape with no overflow to the storm drain system (applicable for 
low volume discharges). 

 
3. Discharging to the sanitary sewer system (see Control Measure CM-A). 

 
4. Discharging to the storm drain system or to a creek using applicable pollution control 

measures.  
 

C. Identify applicable control measures listed in Section IV. Control measures include: 
 

1. Surface aeration (applicable if very low chlorine residual levels) 
 
2. Chemical neutralization of chlorine 

 
D. Check if other BMPs should be implemented for erosion, turbidity of source water, or 

chemical additives. See Table 1 for additional BMPs and implement as necessary. 
 
E. Inspect the discharge pathway 
 

1. determine the flow path 
 
2. identify any debris or pollutants in the flow path 

 
3. clear/cleanup the flow path 

 
F. Proceed with the discharge activity in accordance with standard operating procedures. 
 
G. Monitor the discharge water for unusual levels of chlorine as described in Section VI.  
 
H. Close operation. 
 

1. Inspect the flow path for erosion damage or sediment deposition 
 
2. Inspect the receiving water, if practicable, for erosion damage or sediment deposition 

 
3. Cleanup 
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IV. POLLUTION CONTROL MEASURES 
 
A. Discharge to sanitary sewer system – see Control Measure CM-A. 

 
B. Surface aeration (this assumes that the initial chlorine residual is sufficiently low that the 

chlorine residual trigger of 0.05 mg/L will be met before it enters the receiving water). 
 

1. Identify a flow path that will provide a minimum of 500 feet of surface flow before 
entering a receiving stream. 

 
2. Cover all inlets or diversionary structures that may provide alternate flow paths 

for the discharged water. Storm drain inlets may be blocked with sandbags and 
plastic. 

 
3. Inspect the flow path for debris, pollutants and erosion potential. 

 
4. Remove debris and pollutants. Provide erosion protection (see Erosion Control 

BMP-EC1).  
 
C. Chemical neutralization of chlorine 

 
1. Decide on dechlorination control devices. The following materials and equipment 

can be used, either alone or in combination for dechlorination7: 
a. Dechlorination agents available8,9 (use personal protective equipment 

when handling chemicals) 
• Sodium sulfite tablets 
• Sodium thiosulfate 
• Sodium bisulfite 
• Ascorbic acid (Vitamin C) 
• Sulfur dioxide (may reduce pH of water significantly10) 
• Alternate dechlorination solutions 

b. Types of dechlorination equipment available: 
• Dechlor mat (3’ x 4’)  
• Dechlor strip (6” x 36”)) 
• Diffuser (a variety of sizes may be necessary depending on 

application)  
• Titration systems 
• Chlorine colorimeter and reagent 

c. Choose proper PPE equipment according to equipment and agent 
 
 

                                                 
7 At the writing of this document the MRP benchmark is 0.05 mg/L chlorine residual. 
8 Be advised that the use of some chemicals to reduce chlorine residual may result in negative impacts to other 
parameters (e.g. pH).  
9 Use of tablets or other solids may cause particulates to be discharged that may then need to be addressed.  
10 AWWA Guidance Manual for the Disposal of Chlorinated Water (December 2000) 
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2. Apply appropriate amounts of neutralization chemical to the water prior to 
discharge into the storm drain. Verify the residual chlorine is ≤ 0.05 mg/l. The 
following table from AWWA C652 indicates the pounds of chemical required to 
neutralize different volumes of chlorinated water. 
 
Amount of Neutralization Chemical Required to Neutralize 100,000 Gallons 
of Chlorinated Water 

Initial Chlorine Residual Neutralization Chemical 
1.0 mg/l 2.0 mg/l 10 mg/l 20 mg/l 

Sulfur Dioxide (SO2) 0.8 lbs 1.7 lbs 8.3 lbs 41.7 lbs 
Sodium Bisulfite (NaHSO2) 1.2 lbs 2.5 lbs 12.5 lbs 62.6 lbs 
Sodium Sulfite (Na2SO3) 1.4 lbs 2.9 lbs 14.6 lbs 73 lbs 
Sodium Thiosulfiate (NaS2O3-5H2O) 1.2 lbs 2.4 lbs 12 lbs 60 lbs 

 
Example 1: To neutralize 3,132 gallons having a chlorine residual of 2.0 mg/l 
with sodium bisulfate, first locate chlorine residual equal to 2.0 mg/l at the top 
line of the chart and move down that column to the line marked sodium 
bisulfite. The table shows that 2.5 lbs of chemical is needed per 100,000 
gallons of water. Second, to calculate the amount of sodium bisulfate needed 
for the 3,132 gallons of water, perform the following calculation: 
 
Amount of sodium bisulfite needed = [(3,132 gal.) x (2.5 lbs)] / (100,000 gal)  
        = 0.078 lbs sodium bisulfite 

 
3. Procedure for using Dechlor mat or strip (commonly used for unplanned 

discharges, hydrant flushing or small volume discharges) 
a. Fill pockets of dechlor mat or strip with dechlor tablets.  

i. Put one tablet in each pocket of the mat or strip. If the pocket 
contains a partially used tablet, add another tablet only if there is 
room. 

b. Place dechlor mat or strip mat in flow path. 
i. Place the dechlor mat or strip across (perpendicular to) the flow 

path downstream of sediment control devices (e.g. pea gravel 
bags). 

ii. If the flow path is wider than the dechlor mat or dechlor strip, or 
there is more than one flow path (flow is spreading out in more 
than one direction), use additional mats to ensure all water from 
the source is crossing a mat. 

iii. If the flow is deep (more than 1” above the top of the dechlor mat) 
and/or the flow rate is very high (>300 gpm), a second mat should 
be placed downstream of the first mat to ensure adequate 
dechlorination. 

c. Monitor mat or strip. 
i. Check the dechlor mat periodically to ensure some tablet remains 

in each pocket and that all flow is crossing at least one mat. 
d. Clean up 

i. When the discharge is complete, move the dechlor mat(s) or 
strip(s) to the storm drain(s) the discharge was entering, and place 
it on the upstream side of the grate. 
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ii. Clean the flow path to remove any tablet residual. 
iii. Retrieve the dechlor mat or strip and store it in its secondary 

container on the field vehicle. 
 
 

 
Dechlor mat from Pollardwater.com 

 
 

4. Procedure for using a diffuser (commonly used for hydrant flushing or planned 
small or medium volume discharges) 
a. Fill diffuser chamber or mesh pockets with tablets. 

i. If using a flow diffuser outfitted with a cylindrical tablet chamber, 
fill the chamber with tablets. 

ii. If the chamber is partially filled with partially used tablets, add as 
many new tablets as will fit while still allowing the cap to be 
screwed back on. 

iii. If using a flow diffuser with a dechlor mat attached to the face of 
the diffuser, put one tablet in each pocket and close the snap on 
each pocket.  

iv. If a pocket contains a partially-used tablet, only add another tablet 
if there is room. 

b. Install diffuser on hydrant, fire hose or blowoff 
i. Screw the diffuser to the hydrant, fire hose or blowoff. 

c. Check downstream chlorine residual 
d. Monitor tablets 

i. Check the supply of tablets in the tablet chamber or mesh pockets 
periodically to ensure that there is tablet remaining throughout the 
discharge. 
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“Little jimmy” diffuser from SCVWD 

 
 

5. Procedure for using liquid reagents (commonly used for hydrant flushing or larger 
volume discharges) 
a. Prepare sodium thiosulfate solution 

i. A 10% sodium thiosulfate solution can be prepared by mixing 6.0 
lbs of dry sodium thiosulfate in 5.0 gallons of water. When 
preparing the solution, be sure to use proper personal protection 
equipment. 

b. Secure the area 
i. Put on safety vest and hardhat. Place flooded signs and cones 

around work area. 
ii. The solution needs to be added to the water stream at the start of 

flushing and until flow has stopped. 
c. Place solution in the discharge flow. 

i. Install a liquid dechlorination system. For example the “Bazooka” 
(c.a. turner) or a Mazzei pipeline. Some units attach to trucks, e.g. 
the Hydro Hitch.  

ii. Attach chlorine line to bucket and then add to the system. 
d. Check chlorine residual 

i. After adding sodium thiosulfate solution at the appropriate 
application rate, test the water for chlorine residual 10 feet 
downstream to allow sufficient contact time. If residual is greater 
than 0.05 mg/l, adjust application rate. 

e. Clean up 
i. Patrol the area for any debris or equipment that requires removal. 
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Mazzei Pipeline (usabluebook.com) Bazooka (usabluebook.com)      Hydro Hitch (hydrohitch.com) 
 
 

6. Procedures for large volume planned discharges 
a. Types of equipment commonly used for large volume planned discharges 

(e.g. line disinfection or reservoir tank cleaning) include titration station, 
treatment trailer, ProMinent Beta dechlor metering system or Baker tank. 

b. Refer to the operating procedures for the specific equipment being 
utilized or water supply system location. This type of equipment generally 
requires specific procedures for hookup, feed rate and valve(s) position.  

c. The discharge water should be monitored for chlorine residual throughout 
the discharge at regular, appropriate intervals. Recommended monitoring 
frequencies are: every 5 minutes for the first 30 minutes of discharge, 
every 15 minutes for the next 2 hours of discharge, every 30 minutes for 
the next 6 hours of discharge and every hour after that time until the 
discharge is completed. During the first 30 minutes of discharge the 
priority should be on adjusting equipment and BMPs as needed to meet 
the chlorine residual benchmark value. After this initial period it should be 
possible to adjust BMPs as needed and monitor the discharge. 

 
7. Disposal of Tablet and Reagent Waste 

a. Shelf life of tablets 
i. Tablets have a relatively long shelf life unless exposed to high 

temperatures (>85oF). At higher temperatures, tablets may 
crumble. During the summer months, crews may need to place 
enough tablets for daily use in coolers for storage on trucks at the 
beginning of each work day. Supply buckets stored in the yard 
must be kept in a cool location. 

b. Disposal of powdered tablet waste 
i. As long as tablets are in large enough pieces to be retained within 

the mesh dechlor mat, diffuser chamber or diffuser mesh pockets, 
they can be used for dechlorination per the recommended 
procedures. Small amounts of powdery or granular tablet waste 
from tablet supply buckets or secondary containers should be 
mixed with water and discharged to the sanitary sewer via a utility 
sink. 
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ii. For disposal of contaminated tablets see MSDS guidance on 
proper disposal methods or consult with your Environmental 
Compliance Coordinator. 

c. Disposal of unused DPD reagent. 
i. Empty DPD reagent dispensers may be disposed of in the trash. 

DPD reagent dispensers that can no longer be used but still 
contain reagent (i.e., the reagent powder has become solidified) 
should be stored in hazardous waste storage areas for pick up by 
hazardous waste disposal contractors. 

 
V. SAMPLE FIELD CALCULATIONS 
 
A. Identify flow rate or discharge. The following table may be used: 
 
TABLE TO BE INSERTED BY EACH AGENCY FOR THEIR DISTRIBUTION SYSTEM 
 
B. Estimate duration of discharge in minutes. 
 
C. Calculate volume using this formula: 
 

Volume = flow rate x duration 
 

D. Flow rate for different size ports or water pipes can be calculated as follows: 
 
Refer to systems operation manual 
Flow rate of 8 inch pipe fully flowing: - TO BE INSERTED BY EACH AGENCY FOR 
THEIR DISTRIBUTION SYSTEM 

 
VI. MONITORING AND EVALUATION 
 
A. Initially and as needed, verify if flow path is clear and that the discharge is not causing 

any flooding. 
 

B. Initially and as needed, verify that discharge to the sanitary sewer is not interfering with 
the normal operation of the sanitary sewer. Discharge to the sanitary sewer system may 
require approval of the sanitary sewer agency before discharge can occur. 

 
C. Initially and as needed, verify that any neutralization is successful and that the chlorine 

residual is ≤ 0.05 mg/l.  
 

D. If the discharge is from a potable water supply, owned and operated by a co-permittee, 
that enters the storm drain system, additional monitoring requirements (BMP MR-1) 
apply. 

 
VII. REFERENCES 
 
American Water Works Association C652 Disinfection of Water Storage Facilities, January 
1992, replaced August 2002. 
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American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
Nguyen, Phyllip H. WPL Disinfection Plan 2010 Santa Clara Valley Water District Memorandum, 
Revised December 2009. 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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WATER UTILITY BEST MANAGEMENT PRACTICE SC1 
 

SEDIMENT/TURBIDITY CONTROL  
 
I. INTRODUCTION 
 
The purpose of this BMP is to control sediment and turbidity in discharges from water utility 
operation and maintenance activities where the source is treated water, raw water, or 
groundwater.  
 
This document presents:  

1) the advantage and disadvantages of the BMP;  
2) operating procedures for implementation of the BMP;  
3) pollution control measures;  
4) monitoring and evaluation of the effectiveness of the BMP; and  
5) references for additional BMP information. 

 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to be used in conjunction with other BMPs which are designed to control 
erosion, chlorine and chemical additives, as shown in Table 1. It is assumed in the application of 
this BMP that other pollution control measures are effectively applied in accordance with the 
criteria established to identify the need for their use. It is not intended to provide BMPs for 
construction dewatering operations, wastewater treatment operations, or other discharges not 
associated with the operation of a water supply utility. 
 
It is recognized that there will be some circumstances in which steep topography and/or high 
flow rates will preclude effective sediment removal using any of the current technologies; 
however, BMPs must be implemented to the Maximum Extent Practicable (MEP). 
 
III. OPERATING PROCEDURES 
 
A. Identify a suitable discharge option in the following order of preference: 
 

1. Reuse of the water in: 
a. Dust suppression 
b. Irrigation 
c. Construction compaction 
 

2. Discharging to the sanitary sewer system (see Control Measure CM-A) 
 
3. Discharging to the storm drain system or to a creek using applicable pollution 

control measures. 
 
B. Inspect the discharge pathway 
 

1. Determine the flow path 
 
2. Identify any debris or pollutants in the flow path 
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3. Clear/cleanup the flow path. Use broom to sweep gutters clean of debris and 

remove loose material. 
 

4. Check nearest storm drain to make sure it is not clogged. If it is clogged contact 
the appropriate agency. 

 
C. Select/Design appropriate pollution control measure 
 

1. Assess if the turbidity level is less than 50 NTU. If the water in normal operations 
typically do not have turbidities which exceed 50 NTU sediment control measures 
are not required. (Note pollution control measures implemented for erosion 
control BMP are also applicable as turbidity control measures.) 

 
2. Consideration should be given to the following criteria when selecting the 

appropriate control measure: 
a. Suitability of area for discharge (vegetated surface, chlorinated treatment 

requirements, etc.) 
b. Receiving system (i.e. curb inlet, drop inlet, culvert, creek, etc.) 
c. Length of time BMP is to be in place (i.e. hours, days, weeks, permanent, 

etc.) 
d. Ease of installation 
e. Ease of operation 
f. Ease of removal 
 

3. Pollution control measures are identified in Section IV. 
 
D. Check if other BMPs should be implemented for erosion control, chlorine residual, or 

chemical additives. See Table 1 for additional BMPs and implement as necessary. 
 

E. Brief the field staff on the control measure 
 

1. For routine (i.e., daily or weekly) operations briefing(s) may be incorporated into 
the annual training. Tailgate meetings maybe used for periodic refresher training. 

 
2. For operations that are not routine (i.e., quarterly or annual) or are substantial in 

nature (e.g., reservoir cleaning), pre-activity meeting should be conducted to 
inform the operational staff of: 
a. The potential pollutants (i.e., sediments) 
b. The discharge point and receiving water 
c. The control measure to be used 
d. The method to install the control measure(s) 
e. The method to monitor the control measure(s) 

 
F. Implement the control measure 
 

1. Obtain the necessary equipment 
 
2. Set up traffic control and protect private property if necessary 
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3. Install the control measure 

 
G. Start the discharge. 
 
H. Verify the effectiveness of the control measure by monitoring as described in Section V. 
 
I. Close operation 
 

1. Inspect the flow path for erosion damage or sediment deposition. 
 
2. Inspect the receiving stream, if practicable, for erosion damage or sediment 

deposition. 
 

3. Cleanup: 
a. Remove the sediment captured in the control measure 
b. Remove the control measure 
c. Inspect the working area for residual pollutant left from the operation. 

 
IV. POLLUTION CONTROL MEASURES 
 
A. The control measure identified for this BMP are (see Appendix B): 
 

1. Discharges to Sanitary Sewer Systems (CM-A) 
 
2. Flow Path – Vegetation Filtration (CM-B) 

 
3. Flow Path – Check Dam Filters (CM-C) 

 
4. On-line Filter System: (CM-D) 

 
5. Storm Drain Inlet Protection (CM-E) 

a. Block and Gravel Drop Inlet Sediment Filter (CM-E1)  
b. Block and Gravel Curb Inlet Sediment Filter (CM-E2)  
c. Gravel Bag Barrier (CM-E3)  
d. Gravel and Mesh Drop Inlet Sediment Filter (CM-E4) 
e. Gravel and Mesh Curb Inlet Sediment Filter (CM-E5) 
f. Silt Fence Drop Inlet Protection (CM-E6) 

 
6. Silt Fence Culvert Inlet Protection (CM-F) 

 
V. MONITORING AND EVALUATION 
 
Monitoring must be conducted to ensure that the control measure is effective. Monitoring is 
accomplished through visual observation of the discharged water and control measure.  
 
Visual observation should be conducted concurrently when the discharge is commenced. 
Immediate monitoring should include observation of: 
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• The discharge water immediately downstream of the control measures to evaluate if the 
control measure is reducing the turbidity. 

• The control measure to determine if sediments are accumulating on the control 
measures. If sediments are accumulating at a rapid rate, monitoring should be continued 
to ensure that the control measure does not cause the discharged water to overtop or 
cause flooding of an area.  

 
Periodic monitoring should be conducted during the operation to ensure that the control 
measures continue to be effective and that there are no operational problems (e.g., flooding of 
an area). The frequency of the periodic monitoring will be dependent on the flow rate of the 
discharge and the turbidity of the source water. 
 
If the discharge is from a potable water supply owned and operated by a co-permittee that 
enters the storm drain system additional monitoring requirements (BMP MR-1) apply.  
 
VII. REFERENCES 
 
American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
Manual of Standards of Erosion and Sediment Control Measures. Association of Bay Area 
Governments. Second Edition. May 1995. 
 
Virginia Erosion and Sediment Control Handbook, Virginia Department of Conservation and 
Recreation, Division of Soil and Water Conservation, Richmond, VA. Third Edition. 1992. 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
 



 

 A-19 

 WATER UTILITY BEST MANAGEMENT PRACTICE CA-1 
 

DISCHARGES HAVING CHEMICAL ADDITIVES  
(OTHER THAN CHLORINE OR CHLORAMINE) 

 
I. INTRODUCTION 
 
This Best Management Practice (BMP) is intended to control chemical additives that maybe 
found in discharge water from water utility operation or maintenance activities. This BMP is 
applicable to discharges which are greater than 1,000 gallons. The application of this BMP is 
secondary to any actions necessary to maintain water supply and acceptable quality. The 
following represent discharges likely to require this BMP.  
 

• Well chlorination (disinfection) and flushing 
• In-stream recharge program 
• Percolation ponds maintenance activities 
• Off-stream recharge program 
• Well destruction 
• Reservoir tank cleaning 

 
This document presents:  

1) the advantages and disadvantages of the BMP;  
2) operating procedures for implementation of the BMP;  
3) pollution control measures; and  
4) monitoring and evaluation of the effectiveness of the BMP. 

 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to be used in conjunction with other BMPs which are designed to control 
erosion, turbidity and chlorine, as shown in Table 1. It is assumed in the application of this BMP 
that other pollution control measures are effectively applied in accordance with the criteria 
established to identify the need for their use. It is not intended to provide BMPs for construction 
dewatering operations, wastewater treatment operations, or other discharges not associated 
with the operation of a water supply utility. 
 
III. OPERATING PROCEDURE 
 
A. If a situation arises where chemical additives are suspected to be in the drinking water it 

probably means that an emergency or accident of some kind has occurred and the 
standard operating procedures for responding to treated water emergencies should be 
implemented. 

 
B. If the situation is not an emergency proceed with the control measures in Section IV. 
 
IV. POLLUTION CONTROL MEASURES 
 
One or a combination of the following measures maybe utilized to manage the discharge 
activity: 
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A. If it is a non-emergency situation contact the supervisor or applicable organizational unit 
to develop appropriate control measures and obtain required permits. 

 
B. Discharge to the sanitary sewer in accordance with Control Measure A (CM-A). 

 
C. Properly dispose of the water. 
 

1. Contain the water with the added chemicals. 
 
2. Transport the water to a disposal site authorized to accept the water. 

 
3. Dispose of the water. 

 
4. Document the operation as necessary. 

 
V. MONITORING AND EVALUATION 
 
A. Initially and as needed, verify that the discharge into sanitary sewer is not interfering with 

the normal operation of the sanitary sewer. 
 

B. Check to see if other criteria of erosion potential, source water turbidity, or chemical 
additives require additional BMPs. 

 
VI. REFERENCES 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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WATER UTILITY BEST MANAGEMENT PRACTICE UD1 
 

UNPLANNED DISCHARGES 
 

I. INTRODUCTION 
 
The purpose of this BMP is to control sediments from unplanned discharges from treated water, 
recycled water, raw water, and and maintenance activities. Unplanned discharges are non-
routine activities and include but are not limited to: 
 

• Water main breaks 
• Leaks 
• Overflows 
• Sheared fire hydrants 
• Emergency flushing 

 
These unplanned discharges do NOT include emergency discharges as the result of natural or 
man-made disasters. 
 
This document presents:  

1) the advantages and limitations of the BMP;  
2) operating procedures for implementation of the BMP pollution control measures;  
3) monitoring and evaluation of the effectiveness of the BMP; and  
4) references available to the users of the BMP. 

 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to incorporate erosion, turbidity and chlorine residual control measures in 
responding to unplanned discharges. The implementation of these control measures should not 
interfere with or delay the repairs or corrective actions undertaken by the utility to stop the 
discharge. 
 
III. OPERATING PROCEDURE 
 
A. Stop the discharge as quickly as possible. Ensure the health and safety of the public and 

workers first. Set up traffic control and protect private property if necessary. In the case 
of a water main break, isolate the main or service prior to any additional excavation 
needed to repair the main break based on standard procedures. 

 
B. Inspect the flow path of the discharged water. 
 

1. Locate bare soil or exposed areas that may be especially susceptible to erosion. 
Protect and redirect flow when possible. 

 
2. Remove sediment and debris from the flow path to the extent possible. If there is 

surface flow and it is not appropriate to isolate the service, remove any sediment 
and debris that can be removed without causing it to become entrained in the 
flow. 
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3. Identify erodible areas which may need to be repaired or protected during 
subsequent repairs or corrective actions. 

 
4. Identify the potential for pollutants to be washed into the waterway. 

 
C. If repairs or corrective actions will cause additional discharges of water. 
 

1. Select the appropriate BMP for erosion control, chlorine residual, turbidity control 
and chemical additives. 

 
2. Remove potential pollutants from entering the flow path. 

 
D. Install the appropriate BMP control measures. 
 

1. For discharges to erodible areas, divert the discharged water to protective areas 
or install erosion control measures (see BMP EC-1). 

 
2. For discharges which have a chlorine residual, see BMP CD-1. 

 
3. For discharges which contain sediments in excess of 50 NTU install the inlet 

control measures identified in the BMP SC-1. 
 

4. For discharges which may have excess added chemicals, see BMP CA-1. 
 
E. Proceed with repairs or corrective actions. 

1. If a discharge from a potable water supply, owned and operated by a co-
permittee enters the storm drain system, MRP monitoring requirements apply. 
See Section V. 

 
F. Close operation. 
 

1. Remove sediments which may have been disposed of during the discharge and 
repair/corrective actions. 

 
2. Remove all control measures. 

 
3. Make repairs to eroded areas, as necessary, to prevent further erosion from 

rainfall. 
a. Place gravel on eroded areas 
b. Reseed 
c. Install biodegradable soil stabilization blankets 

 
G. Document the discharge event. 
 

1. Complete applicable forms required by your agency.  
 
2. Notify the State Office of Emergency Services no later than two hours after 

becoming aware of any aquatic impacts (e.g., fish kill) as a result of the 
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unplanned discharge or when the discharge might endanger or compromise 
public health and safety. 

 
3. Notify the Water Board staff no later than 24 hours after becoming aware of any 

unplanned discharges where the total chlorine residual is greater than 0.05 mg/l 
and the total volume is approximately ≥ 50,000 gallons. Within five working days 
after the notification submit a report documenting the discharge and corrective 
actions taken. 

 
IV. POLLUTION CONTROL MEASURES 
 
The control measures for discharges from repair activities following unplanned discharges 
include measures to provide erosion protection, control chlorine residuals, sediments and 
chemical additives. The control measures are identified in the BMP EC-1, CD-1, SC-1 and CA-
1. 
 
V. MONITORING AND EVALUATION 
 
Monitoring must be conducted to ensure that, during repairs, water discharged to the waterways 
is being effectively treated by the implemented control measure(s), if any. 
 
At least 10% of unplanned potable water discharges must be monitored for pH, chlorine 
residual and turbidity by MRP permittees that are water purveyors (see attached table). 
All monitoring results should be recorded on your agency’s applicable form. 
 
VI. REFERENCES 
 
American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
Manual of Standards of Erosion and Sediment Control Measures. Association of Bay Area 
Governments. Second Edition. May 1995. 
 
San Francisco Bay Municipal Region Stormwater NPDES Permit Order R2-2009-0074 
(CAS612008), October 14, 2009. 
 
Virginia Erosion and Sediment Control Handbook, Virginia Department of Conservation and 
Recreation, Division of Soil and Water Conservation, Richmond, VA. Third Edition. 1992 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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Unplanned Discharges of the Potable Water System Municipal Regional Permit Reporting Requirements (Provision C.15.b.iii.(2)) 
Site/ 
Location 

Discharge 
Type 

Receiving 
Waterbody 

Date of 
Discharge 

Discharge 
Duration 
(military 

time) 

Estimated 
Volume 
(gallons) 

Estimated 
Flow Rate 
(gal/day) 

Chlorine 
Residual1 

(mg/L) 

pH1 
(standard 

units) 

Discharge 
Turbidity 
(NTU) 1,2 

Implemented 
BMPs & 

Corrective 
Actions 

Time of 
discharge 
discovery 

Regulatory 
Agency 

Notification 
Time3 

Inspector 
arrival 
time 

Responding 
crew arrival 

time 

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

 
 

              

Notes: 
1. Monitoring data is only required for 10% of the unplanned discharges. If you monitored more than 10% of your unplanned discharges report all of the data 
collected.  
2. Monitor the receiving water for turbidity only if feasible. Include data if available. 
3. Notification to Water Board staff is required for unplanned discharges where the chlorine residual is >0.05 mg/L and total volume is ≥ 50,000 gallons. Notification 
to State Office of Emergency Services is required after becoming aware of aquatic impacts as a result of unplanned discharge or when the discharge might 
endanger or compromise public health and safety 
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WATER UTILITY BEST MANAGEMENT PRACTICE ED1 
 

EMERGENCY DISCHARGES 
 
I. INTRODUCTION 
 
The purpose of this BMP is to control sediments from emergency discharges of water from 
treated, recycled, raw and groundwater operation and maintenance activities. This BMP may be 
applied under emergency conditions if there are available personnel and time which will not 
hinder the response actions; however, the first priority for emergency discharges is to stop the 
flow of water and/or protect the public health and safety. Emergency discharges are the result of 
natural or man-made disasters (e.g., earthquakes, floods, wildfires, accidents, terrorist actions) 
and include, but are not limited to: 
 

• Emergency flushing operations 
• Reservoir tank draining 

 
Emergency discharges from fire fighting activities are addressed in the SCVURPPP 
Conditionally Exempt Discharge (CED) Report (Appendix C).  
 
This document presents:  

1) the advantages and limitations of the BMP;  
2) operating procedures for implementation of the BMP;  
3) pollution control measures;  
4) monitoring and evaluation of the effectiveness of the BMP; and  
5) references available to the users of the BMP. 

 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to incorporate erosion, turbidity, sediment, chlorine residual and chemical 
additive control measures in responding to emergency discharges. The implementation of these 
control measures is secondary to responding to the primary emergency and should not interfere 
with or delay the emergency actions undertaken by the utility. 
 
III.OPERATING PROCEDURES 
 
A. During emergency situations, priority of efforts shall be directed toward life, property, and 

the environment (in descending order). Control the pollution threat from activities to the 
extent that time and resources allow. 

 
B. Inspect the flow path of the discharged water and identify: 
 

1. Areas which may be flooded by the discharge 
 
2. Erodible areas which may need to be protected during the discharge 

 
3. Potential for pollutants to be washed into the waterway 
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C. Remove and prevent potential pollutants from entering the flow path and properly 
dispose. 

 
1. Remove trash, leaves, sediment or other debris 
 
2. Use dry materials to absorb liquids, including oil spills, then sweep up or remove 

and dispose of material properly 
 
D. Install the appropriate BMP control measure: 
 

1. For discharges to erodible areas divert the discharged water to clean protective 
areas or install protective measures (see BMP EC-1) 

 
2. For discharges which have a chlorine residual, see BMP CD-1 

 
3. For discharges which contain sediments in excess of 50 NTU install the inlet 

control measures identified in BMP SC-1 
 

4. For discharges which may have excess added chemicals, see BMP CA-1. 
 
E. Proceed with emergency discharge operations. 
 
F. Close emergency discharge operation: 
 

1. Remove all sediments which may have been deposited during the discharge 
event 

 
2. Remove all control measures 

 
3. Inspect receiving stream for impacted areas 

 
G. Document the discharge event: 
 

1. Complete the applicable form from your agency 
 
2. MRP reporting requirements are determined by Water Board staff on a case-by-

case basis 
 
IV. POLLUTION CONTROL MEASURES 
 
The control measures for emergency discharges include measures to provide erosion protection 
and control chlorine residuals, sediment and chemical additive. The control measures are 
identified in Appendix B. 
 
V, MONITORING AND EVALUATION 
 
Monitoring must be conducted to ensure that, during the repairs, water discharged to the 
waterways is effectively treated by the implemented control measure, if any. 
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Visual observations should be conducted immediately after the discharge is commenced. 
Observation of the water should continue periodically during the discharge operation to ensure 
the control measures are working and are not creating flooding hazards or other problems. The 
frequency of the monitoring will depend on the discharge operation and the availability of staff 
during an emergency discharge event. Special attention should be given to both the beginning 
of the operation and the end of the discharge operation because sediments may be increased at 
either point of the operation. 
 
 
VII. REFERENCES 
 
American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
Manual of Standards of Erosion and Sediment Control Measures. Association of Bay Area 
Governments. Second Edition. May 1995. 
 
San Francisco Bay Municipal Region Stormwater NPDES Permit Order R2-2009-0074 
(CAS612008), October 14, 2009. 
 
Virginia Erosion and Sediment Control Handbook, Virginia Department of Conservation and 
Recreation, Division of Soil and Water Conservation, Richmond, VA. Third Edition. 1992. 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
 



 

 A-28 

WATER UTILITY BEST MANAGEMENT PRACTICE MR1 
 

MONITORING AND REPORTING MRP REQUIREMENTS FOR POTABLE WATER DISCHARGES 
 
I. INTRODUCTION 
 
The primary purpose of this BMP is to meet the Municipal Regional Permit (MRP) requirements 
for monitoring and reporting planned discharges of potable water to the storm drain system. The 
MRP (NPDES CAS612008) Order No. R2-2009-0074 Provision C.15.b.iii.(1) applies to 
conditionally exempt planned potable water discharges. Planned discharges are routine 
operation and maintenance activities in the potable water distribution system that can be 
scheduled in advance. These types of discharges include, but are not limited to:  

• Hydrant flushing 
• Fire flow testing 
• Reservoir tank cleaning/draining 
• Meter testing in the field 
• Backflow/ maintenance testing 
• Pump station operation discharge 
• Mainline cleaning (pigging) 
• Pressure release valve blow offs 
• Blow offs 
• Pressure release valve blow offs 
• Air release valve blow offs 
• Water quality sampling 

 
The requirements of the provision apply only to the co-permittees that are water purveyors and 
only to the planned discharges of potable water to the storm drain systems that reach the 
receiving water. The provision contains notification, reporting and monitoring requirements. 
There are benchmark triggers for the three monitoring parameters, chlorine residual, pH and 
turbidity, that should be used to evaluate the effectiveness of the BMPs implemented. The 
reporting and monitoring requirements for planned potable water discharges are different for 
those discharges less than 15,000 gallons (Low Impact Planned Potable Water Release) and 
greater than or equal to 15,000 gallons. 
  
This document presents: 1) advantages and disadvantages of the BMP; 2) operating 
procedures for implementation of the BMP; 3) pollution control measures; 4) monitoring and 
evaluation of the effectiveness of the BMP; and 5) references for additional BMP information.  
 
II. ADVANTAGES AND LIMITATIONS 
 
This BMP is designed to be used in conjunction with other BMPs which are designed to control 
turbidity, chlorine and chemical additives, as shown in Table 1. It is assumed in the application 
of this BMP that other pollution control measures are effectively applied in accordance with the 
criteria established to identify the need for their use. It is not intended to provide BMPs for 
discharges not associated with the operation of a water utility specifically discharging potable 
water to the storm drain system. 
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III. OPERATING PROCEDURES 
 
A. Review planned potable water discharges at least one week in advance. 
 
B. Identify any planned discharges with a flow rate ≥ 250,000 gallons/day or total volume 

≥500,000 gallons. For these discharges: 
 

1. Notify the Water Board staff at least one week in advance. 
 
2. Notify other interested parties who may be impacted by planned discharges, 

such as flood control agencies, downstream jurisdictions, and non-governmental 
organizations such as creek groups. 

 
3. Notification information shall include:  

• Project name 
• Type of discharges 
• Receiving waterbody(ies) 
• Date of discharge 
• Time of discharge (in military time) 
• Estimated volume (gallons) 
• Estimated flow rate (gallons per day 
• Monitoring plan of the discharges and receiving water 
• Justification if receiving water monitoring is infeasible or not practicable 
 

C. Assess the site conditions and the characteristics of the discharge 
 

1. Implement appropriate BMPs. 
 
2. Determine monitoring location. Monitoring locations should be as far from the 

implemented BMPs as reasonable and feasible, before the discharge 
commingles with other water sources. The farther the monitoring location from 
dechlorination BMPs, the lower residual chlorine results will likely be. However, 
field conditions will dictate where it is possible, reasonable and feasible to collect 
samples. 

 
3. Determine if it is feasible and practicable to monitor the receiving water for 

turbidity. 
 

4. Record information available before discharge begins (i.e. project name, type of 
discharge, receiving waterbody(ies) and date of discharge). 

 
5. If appropriate, determine if discharge is expected to be less than 15,000 gallons. 

(For example, if hydrant flushing determine the flow rate (900 gpm) of flushing 
and the duration (16 minutes) required to be below the Low Impact Planned 
Potable Water Release threshold. 

 
D. Proceed to discharge in accordance with standard operating procedures. 
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E. Monitor the BMPs/control measures to determine if they are operating correctly and 
effectively. The method to perform the monitoring is described in Section V. 

 
1. If release is ≥ 15,000 gallons monitor for chlorine residual, pH and turbidity. If 

release is < 15,000 gallons monitor 5% of Low Impact Planned Potable Water 
Releases for chlorine residual, pH and turbidity. 

 
2. Compare monitoring results to benchmarks. 

a. chlorine residual ≤ 0.05 mg/L 
b. pH between 6.5 and 8.5 
c. turbidity ≤ 50 NTU or limit increase above background level as follows: 

 
 

Receiving Water Background Incremental Increase 
Dry creek 50 NTU 
< 50 NTU 5 NTU 
50-100 NTU 10 NTU 
> 100 NTU 10% of background 

 
3. Implement corrective actions if monitoring results are above benchmark triggers. 

 
F. If release is ≥ 15,000 gallons complete the annual reporting form attached. If release is < 
15,000 gallons record the duration and total volume for each release and the monitoring results 
for 5% of Low Impact Planned Potable Water Releases. 
 
G. Close operation as appropriate for BMPs implemented. 
 
H. Annual Reporting form (Attachment) is submitted to the Regional Water Board by 
September 15th each year for all releases ≥ 15,000 gallons. Data collected for Low Impact 
Planned Potable Water Releases are provided to the Regional Water Board upon request. 
 
IV. POLLUTION CONTROL MEASURES 
 
There are no additional control measures beyond those described in the Operating Procedures 
of this BMP for monitoring, notifying and reporting planned potable water discharges. Control 
measures for erosion protection, chlorinated discharge, turbidity and chemical additives should 
be implemented, as appropriate. 
 
V. MONITORING AND EVALUTION 
 
Monitoring must be conducted to ensure that the control measure is effective and to meet MRP 
requirements. Monitoring is accomplished through visual observation of the discharged water 
and control measure and sampling for chlorine residual, turbidity and pH.  
 
Visual observation should be conducted when the discharge starts. If the BMPs and control 
measures are properly installed and functioning correctly begin sampling. 
 
The sampling location is dependent on field conditions. The sample should be collected after 
the BMPs but before the discharge commingles with any other discharges in the storm drain 
system. Chlorine residual concentrations decrease with time and distance from the 
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dechlorination BMP, therefore, the farther from the BMP the sample is taken the more closely 
the results will reflect the discharge water that reaches the receiving water. However, field 
conditions may prevent sampling other than directly following BMPs.  
 
Collect a sample in a wide mouth plastic sample container. Measure the chlorine residual, 
turbidity and pH according to monitoring equipment instructions. Example sampling equipment: 

• Turbidimeter: Hach 2100Q; Hach 2100P 
• pH: Hach pocket pal; ECO tester PH2; Myron L Co. Tech pro II 
• chlorine residual: Hach Pocket colorimeter II 
• multiple parameters: Hach DR890 or Hanna HI93414 

 
Implement corrective actions, if necessary, and record the sampling results. 
 
If feasible, sample the receiving water turbidity during the planned potable water discharge. The 
feasibility of sampling the receiving water will depend on the location of the receiving water 
relative to the point of discharge, the duration of discharge, access to the receiving water (e.g. 
private property) and safety of sampler (e.g. bank slope). Depending on access to the receiving 
water additional sampling equipment may be needed.  
 
VI. ATTACHMENTS 
 
Annual Reporting Form. 
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Planned Discharges of the Potable Water System Municipal Regional Permit Reporting Requirements (Provision C.15.b.iii.(1)) 

Site/ 
Location 

Discharge 
Type 

Receiving 
Waterbody(ies) 

Date of 
Discharge 

Duration of 
Discharge 
(military 

time) 

Estimated 
Volume 
(gallons) 

Estimated 
Flow Rate 
(gal/day) 

Chlorine 
Residual 
(mg/L) 

pH 
(standard 

units) 

Discharge 
Turbidity1 

(NTU) 

Implemented BMPs & Corrective 
Actions 

 
           

 
           

 
           

 
           

 
           

 
           

 
           

 
           

 
           

Notes: 
1 Include receiving water monitoring data if feasible. 
 

 
 



 

 

APPENDIX B 
Pollution Control Measures 

 
CM-A  Discharge to Sanitary Sewer Manhole 
CM-B  Flow Path – Vegetation Filtration 
CM-C  Flow Path – Check Dam Filters 
CM-D  On-Line Filter System 
CM-E  Sediment/Turbidity Curb and Drop Inlet Protection: 
  CM-E1  Block and Gravel Drop Inlet Sediment Filter   
  CM-E2  Block and Gravel Curb Inlet Sediment Filter   
  CM-E3  Gravel Bag Barriers 
  CM-E4  Gravel and Mesh Drop Inlet Sediment Filter 
  CM-E5  Gravel and Mesh Curb Inlet Sediment Filter 
  CM-E6  Silt Fence Drop Inlet Protection 
CM-F  Silt Fence Culvert Inlet Protection 
CM-G  Surface Protection – Armoring 
CM-H  Surface Protection – Flow Diversion 
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CONTROL MEASURE A 
 

DISCHARGE TO SANITARY SEWER SYSTEM 
PURPOSE 
 
Discharging to sanitary sewer systems prevents sediments/pollutants from entering local creeks 
and the bay by removing pollutants in the wastewater treatment processes. 
 
CONDITIONS FOR APPLICATION 
 
Obtain necessary approval from wastewater treatment plant or sanitary sewer agency. 
 

• Obtain approval or permit for a one-time discharge, or 
 

• Obtain approval or permit for annual or ongoing discharge. 
 
Note:  Failure to gain approval from the sanitary sewer agencies will require implementation of 
other control measure(s). 
 
DESIGN CONSIDERATIONS 
 

• Determine the feasibility of implementing this control measure by identifying access to a 
sanitary manhole near the discharge location. 

 
• Construct discharge system with an air gap between the outlet pipe of the discharge line 

and the sewerage. If an adequate air gap cannot be maintained at all times to prevent 
cross contamination, select another control measure. 

 
• Develop an adequate traffic control plan and implement it prior to the discharge 

operation. Typically, sanitary sewer manholes are located in traffic lanes. Discharging to 
these manholes will cause a disruption of the vehicular traffic flow. 

 
• Obtain a confined-space entry permit if it is necessary to enter a manhole. 

 
CONSTRUCTION SPECIFICATIONS 
 

• Maintain flow within the limits that are acceptable to the local sanitary sewer agencies. 
 

• Direct the discharge water to the sanitary sewer system by fixed piping, flexible piping, 
or a system to capture surface flow discharging (e.g., sand bags). 

 
• Install the piping outlet above the manhole at height of at least twice the diameter of the 

outlet pipe. 
 

• Anchor the piping such that the energy from the discharge water will not cause the 
piping to thrust out of position. 

 
 
 



CM-A: Discharge to Sanitary Sewer System JANUARY 2011 
 

 B-2 

INSPECTION AND MAINTENANCE 
 
Ensure that the Control Measure is working. 
 

• Check for leaks from the piping system. 
 

• Observe the system in operation and make repairs as required to keep the discharge 
flowing into the sanitary sewer system. 

 
• Ensure that the air gap is maintained at all times. 

 
Notify wastewater treatment plant or sanitary sewer agency that the discharge has 
ceased. 
 

 
 
 
REFERENCES 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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CONTROL MEASURE B 
 

VEGETATION FILTRATION 
PURPOSE 
 
Discharges from water utilities operations may contain sediments originating from water 
systems or from the raw, untreated water. Discharging the water over vegetated surfaces can 
provide removal of sediments and prevent sediments from entering local creeks and the bay. 
 
CONDITIONS FOR APPLICATION 
 

• Use this control measure where an existing vegetated area can be used to filter the 
sediments from the discharge water. 

 
• Make sure the vegetated area is of sufficient density to filter the sediments and strong 

enough so that it will not be uprooted by the discharged water. 
 
DESIGN CONSIDERATIONS 
 

• Ensure that the area to receive the discharge has tight, dense, well-established 
vegetation similar to a grassy area. 

 
• Control the energy of the discharge or dissipate to prevent erosion of the soil within the 

vegetated area, and to prevent the destruction and uprooting of the vegetation. 
 

• Adjust the discharge to avoid flooding and excessive runoff. 
 

• Remove debris from the flow path. 
 
CONSTRUCTION SPECIFICATIONS. 
 

• Ensure that at least 50 ft of grassy ground is available between the point of discharge 
and the location where the water drains into the receiving storm drain system or the 
creek. 

 
• Surface Armoring (Control Measure J) or other energy dissipation measures must be 

installed at the point of discharge if the discharge threatens to damage the vegetated 
area or cause erosion of the soil within that discharge area. 

 
• A vegetated area recently treated with fertilizers or pesticides/herbicides should not be 

used. 
 
INSPECTION AND MAINTENANCE 
 
Monitor the discharge 
 

• Ensure that there is no discharge of sediments; and 
 

• Ensure that there is no erosion of grassy/vegetated areas. 
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REFERENCES 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
 
 
Flow Path Check Filters CM-C 
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CONTROL MEASURE C 
 

FLOW PATH CHECK FILTERS 
PURPOSE 
 
Discharges from water utilities operations may contain sediments originating from water 
systems or from the raw, untreated water. Discharging the water through flow path filter check 
dams can provide for removal of sediments and prevent sediments from entering local creeks 
and the bay. 
 
CONDITIONS FOR APPLICATION 
 
Check filters are applied at a single or multiple locations along discharge flow paths to trap 
sediments and other pollutants and prevent them from reaching inlet structures or receiving 
waters.  
 
DESIGN CONSIDERATIONS 
 
Check filters can be constructed with one or a combination of the following: sandbags, socks 
with sand or other absorbent materials; and dikes made with filter fabrics and gravel or other 
earth material. Often sand bags filled with pea gravel provide the better combination of sediment 
capture and energy dissipation. 
 
Consider the slope, erosion potential, and flow rate of the discharge when choosing filter 
materials and locating filters. 
 
Avoid creating large pools and/or obstructive flow paths. 
 
CONSTRUCTION SPECIFICATIONS 
 
Place sandbags, socks filled with sand or gravel, and/or dikes made of filter fabric and gravel 
perpendicular to the flow path and curb with the end of the dam (farthest from curb) curving 
slightly upstream.  Often sand bags filled with pea gravel provide the better combination of 
sediment capture and energy dissipation. Dam height, length, the number of bags used and the 
interval between dams will vary depending upon site conditions and the resources available.  
 
The following criteria should be used to determine bag placement: 
 

• Dam Height: The height of each dam should be slightly less than the height of the curb 
or other retaining structure that is acting to channel the flow. If it is equal to or higher 
than the curb, flow will be diverted onto the sidewalk and cause flooding. 

 
• Dam Length: The longer the dam, the greater the ponding area and the better the 

retention of sediment. However, dam length is limited by the number of bags available, 
vehicular traffic flow considerations and potential for flooding of property. Bags and 
ponded water should not extend outside of coned areas into traffic lanes or onto private 
property. 

 
• Number of Dams and Distance Between Dams: In general, the greater the number of 

dam locations between the discharge source and entry into storm drains or receiving 
waters, the greater the retention of sediment. A minimum of two dams should be used in 
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all cases. The interval between dams must shorten as the ground surface gradient 
(slope) increases to maintain equivalent sediment removal rates. The rule of thumb for 
dam spacing is to place dams at intervals such that the elevation of the top of the 
downstream dam is equal to the elevation of the bottom of the dam immediately 
upstream (see drawing below).  

 
Dams should also be installed around drain inlets (DIs) affected by the water flow and a 
filter used over the DI to help contain sediment flowing into the DI. All impacted DIs 
should have BMPs implemented within reason. A dam and filter should be built around 
and over the first DI impacted by the flow.  

 
Line the sandbags, socks and dikes tight to divert the flow at least 2 feet outside of its normal 
path. 
 
Construct an overflow (low spot) in the check filter. If the flow rate of the discharge is high and 
considerable amounts of sediment appear to be passing by the filter, construct a series of two or 
more filters until effective removal of sediment is achieved. 
 
INSPECTION AND MAINTENANCE 
 

• Monitor the discharge for breakthrough of sediments and potential traffic hazards caused 
by ponded water. 

 
• Add more check dams and implement traffic control as necessary. 

 
• After the discharge is finished, sweep up sediment deposited behind check filters and 

dispose of properly.  
 
REFERENCE 
 
American Water Works Association Guidelines for the Development of Your Best Management 
Practices (BMP) Manual for Drinking Water System Releases, CA-NV AWWA, 2005. 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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Additional figure below from AWWA Guidelines for the Development of Your Best Management Practices 
(BMP) Manual for Drinking Water System Releases (CA-NV AWWA 2005) 
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CONTROL MEASURE D 
 

ON-LINE FILTER SYSTEMS 
 
PURPOSE 
 
To reduce the contents of sediments and impurities in the discharged water when the discharge 
water is expected to have turbidity greater than approximately 50 NTU. Controlling the turbidity 
of the discharge water at the source through an on-line filtering device or facility protects the 
environment by reducing the amount of sediments and pollution that enters storm drain systems 
and local creeks and rivers. 
 
CONDITIONS FOR APPLICATION 
 
Select and use online filter systems appropriately. 
 

• Use when the discharge is planned and filter assembly can be fitted to the discharge 
point either permanently or prior to each discharge. 

 
• Use when the turbidity of the discharge water is expected to be greater than 50 NTU 

 
• Use when the discharge rate can be maintained within the operational limits of the on-

line filter assembly. 
 
DESIGN CONSIDERATIONS 
 
Choose an on-line filter system capable of removing fine and medium size particulate matter 
and sediments at the desired discharge flow rate and duration. 
 
CONSTRUCTION SPECIFICATIONS 
 
Follow the instructions for use provided by the designer or manufacturer. 
 
INSPECTION AND MAINTENANCE 
 
Follow the instructions for use provided by the designer or manufacturer. 
 
Inspect the filter during the discharge for clogging and deterioration, and breakthrough of 
sediment. Replace the filter as necessary. 
 
Maintenance and proper operation are critical for ensuring an adequate and continuous 
performance of the filter systems. 
 
Dispose of the filter and sediment captured by the filter properly. 
 
REFERENCE 
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
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Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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CONTROL MEASURE E 
 

STORM DRAIN INLET PROTECTION 
GENERAL STANDARDS 

PURPOSE 
 
Inlet protection devices can be used to intercept and filter sediment, preventing it from entering 
storm drain systems. Several types of inlet filters can be installed, depending on site conditions 
and inlets.  
 
Temporary devices constructed around drain inlets using gravel, mesh, and/or concrete blocks 
may prevent sediment-laden runoff from entering the storm drain system or watercourses. 
These devices reduce the velocity of runoff, allowing sediment to settle. The gravel can also 
filter out coarse sediment from runoff. 
 
Inlet covers are used to prevent vegetation, sediment, and debris from being swept or blown 
into inlets during work activities. Drain inlet covers also keep spills from entering the storm drain. 
 
CONDITIONS FOR APPLICATION 
 
Inlet protection should be used only as a secondary control measure. Always use in conjunction 
with appropriate source control measures or other treatment control measures. The type of 
application chosen depends upon inlet types and site conditions. 
 
For all inlet protection, the use of supplemental filter media for coarse sediment loads should be 
considered. 
 
It is very important that the inlet protection device itself be kept clear and maintained. If the 
device is allowed to plug up and cause the discharge to be diverted around it, the purpose of 
inlet protection is defeated. 
 
Many products are available which will serve the same purpose as storm drain inlet protection 
devices, such as prefabricated filters. 
 
Many types of inlet protection measures are available. This control measure will describe five 
types: Block and Gravel Drop Inlet Sediment Filter (CM-E1); Block and Gravel Curb Inlet 
Sediment Filter (CM-E2); Gravel Bag Barrier (CM-E3); Gravel and Mesh Drop Inlet Sediment 
Filter (CM-E4); Gravel and Mesh Curb Inlet Sediment Filter (CM-E5); and Silt Fence Drop Inlet 
Protection (CM-E6). The standard given above and the design considerations below are 
applicable to each of the types of inlet protection. Sample specifications are given separately for 
each type. 
 
GENERAL DESIGN CONSIDERATIONS 
 

• Use in drainage areas less than one acre. Place where sediment-laden runoff could 
discharge into a storm drain inlet. 

 
• Construct inlet protection device such that cleaning and disposal of trapped sediment is 

made easy, while minimizing interference with discharge activities. 
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• If the inlet protection device could pond water (see table below), install only where 
ponded water will not contact materials, flood structures, or cause a nuisance. 

 
• Design should include the ability of staff to check (monitor) turbidity concentrations after 

water flows through the control measure. 
 

• To prevent seepage of sediment-laden runoff into the drain inlet, install drain inlet 
protection so there are no gaps around the drain inlet. 

 
• Do not place filter fabric over the inlet grate as it can become clogged with sediment and 

contribute to flooding. 
 

• Completely cover inlet where work activities could result in vegetation, raw materials or 
sediment being deposited into the inlet, or when a small spill occurs near the inlet. Cover 
inlets with rubber or polyurethane mats, or plastic sheeting anchored with gravel bags. 

 
Curb or Drop Inlet Protection Conditions of Use 
Gravel and Mesh Protection Drop (paved or earthen surfaces) and curb inlets 

(paved surfaces). Sheet flow and/or flow rates not 
exceeding 0.5 cfs. Can withstand vehicle and heavy 
equipment traffic. Will pond water. 

Block and Gravel Protection 
 

Drop (paved or earthen surfaces) and curb inlets 
(paved surfaces; sturdy, but limited filtration). Heavy 
concentrated flows greater than 0.5 cfs. Provides 
emergency overflow and will occasionally pond water. 
Note that emergency overflows will not have any 
sediment removed. 

Gravel Bag barriers Drop and curb inlets draining paved surfaces.  May 
also be placed upgradient of inlets on gently sloped 
paved surfaces. Sheet flow and/or flow rates not 
exceeding 0.5 cfs. Will pond water around drain inlet. 
Upgradient barriers have a spillway. 

Silt Fence Field Inlet Protection Drop inlets draining paved or earthen surfaces. Sheet 
flow and/or flow rates not exceeding 1 cfs, and 
drainage area slope not exceeding 5%. Will pond 
water. 

 
GENERAL MAINTENANCE 
 
The likely result of poor operation of these inlet protection devices is water diversion. 
Maintenance for each protection method will vary somewhat, but two basic procedures should 
be followed:  

• Inspect the structure during the discharge and make repairs as needed. 
• All maintenance procedures described for each method apply. 

 
Let ponded water evaporate provided it does not cause a nuisance (e.g. standing water left for 

more than 72 hours may be a vector control issue in the summer months). 
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Inspect before anticipated storms and after storms for gaps, clogging of gravel, ruptured gravel 
bags, and sediment accumulated behind inlet protection. During extended rainfall events inspect 
at least once every 24 hours. 
 
Carefully remove accumulated sediment when the depth reaches half the height of the inlet 
protection device. Dispose of sediment properly. 
 
Clean or replace gravel that is clogged with sediment. Do not clean gravel near the inlet. 
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CONTROL MEASURE E.1 
 

BLOCK AND GRAVEL DROP INLET SEDIMENT FILTER 
 
CONSTRUCTION SPECIFICATIONS 
 
Inlet filtering using gravel and mesh may be used where concentrated flows are expected, and 
overflow capacity is necessary to prevent excessive ponding around the structure. 
 
Ponding may occur, especially without regular maintenance. This device should not be used 
under circumstances where overflow may endanger an exposed fill slope. If ponding does 
occur, be aware of its possible effects on adjacent property, buildings, work spaces, or traffic 
movement. 
 
On steep slopes runoff may bypass protected inlets and increase flow to succeeding inlets. 
Overflow to an inlet which is at a low point in a street may also occur. Capacity of this device 
can increase if the degree of filtration increases. 
 
A stone filtering medium does not slow discharge water flow nearly as well as does filter cloth, 
so it will not remove finer silt and clay particles effectively. The advantage of stone is that it is 
less likely to produce ponding than a finer filter such as filter fabric. Aggregate may be also used 
for debris protection. 
 

• Place concrete blocks lengthwise on their sides in a single row around the perimeter of 
the inlet, so the open ends face outward not upward. Abut the ends of adjacent blocks. 
(See figures on following pages.) 

 
• Stack blocks to at least 12 inches but not more than 24 inches above the inlet, 

depending on design requirements. 
 

• Place screen mesh with 1/2-inch openings over the outside vertical face of the blocks to 
keep gravel out of the inlet. 

 
• Place 3/4- to 3-inch washed gravel against the screen mesh to the top of the blocks, on 

slopes of 2:1 or flatter. 
 
MAINTENANCE 
 
If the effectiveness of the stone filter is reduced due to sediment clogging, the aggregate should 
be pulled away from the curb or blocks, and cleaned or replaced. 
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CONTROL MEASURE E.2 
 

BLOCK AND GRAVEL CURB INLET SEDIMENT FILTER 
 

CONSTRUCTION SPECIFICATIONS 
 
Inlet filtering using gravel and wire mesh may be used where concentrated flows are expected, 
and overflow capacity is necessary to prevent excessive ponding around the structure. 
 
Ponding may occur, especially without regular maintenance. This device should not be used 
under circumstances where overflow may endanger an exposed fill slope. If ponding does 
occur, be aware of its possible effects on adjacent property, buildings, work spaces, or traffic 
movement. 
 
On steep slopes runoff may bypass protected inlets and increase flow to succeeding inlets. 
Overflow to an inlet which is at a low point in a street may also occur. Capacity of this device 
can increase if the degree of filtration increases. 
 
A stone filtering medium does not slow discharge water flow nearly as well as does filter cloth, 
so it will not remove finer silt and clay particles effectively. The advantage of stone is that it is 
less likely to produce ponding than a finer filter such as filter fabric. Aggregate may be also used 
for debris protection. 
 

• Place two concrete blocks on their sides abutting the curb at either side of the inlet 
opening. These are the spacer blocks. (See figures on following pages.) 

 
• Place a 2-inch x 4-inch stud through the outer holes of each spacer block to align the 

front blocks. 
 

• Place more concrete blocks on their sides across the front of the inlet and abutting the 
spacer blocks. Do not use mortar. 

 
• Place screen mesh with 1/2-inch openings over the outside vertical face of the blocks to 

keep gravel out of the inlet. 
 

• Place 3/4- to 3-inch washed gravel against the screen mesh to the top of the blocks, on 
slopes of 2:1 or flatter. 

 
MAINTENANCE 
 
If the effectiveness of the stone filter is reduced due to sediment clogging, the aggregate should 
be pulled away from the curb or blocks, and cleaned or replaced. 
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CONTROL MEASURE E.3 
 

GRAVEL BAG BARRIERS 
 
CONSTRUCTION SPECIFICATIONS 
 

• Use bags made of geotextile fabric, not burlap. Fill bags with washed 3/4-inch rock or 
1/4-inch pea gravel. 

 
• Place gravel bags around the perimeter of the drop inlet, packing bags together tightly. 

For a curb inlet, abut the curb at either side of the inlet opening. 
 

• Provide access for water quality monitoring after the barriers. 
 

• If additional flow retention is required, construct a barrier upgradient of the inlet by 
placing gravel bags perpendicular to the direction of flow. Overlap the bags and pack 
them tightly together. Construct each barrier using several layers of bags. Leave one 
bag on the top row to act as a spillway to prevent flooding. If more than one barrier is 
used, place barriers at 20-foot intervals. 

 



CM-E: Storm Drain Inlet Protection JANUARY 2011 

 

 B-20 

CONTROL MEASURE E.4 
 

GRAVEL AND MESH DROP INLET SEDIMENT FILTER 
 

CONSTRUCTION SPECIFICATIONS 
 
Inlet filtering using gravel and wire mesh may be used where concentrated flows are expected, 
and overflow capacity is necessary to prevent excessive ponding around the structure. 
 
Ponding may occur. This device should not be used under circumstances where overflow may 
endanger an exposed fill slope. If ponding does occur, be aware of its possible effects on 
adjacent property, buildings, work spaces or traffic movement. 
 
On steep slopes runoff may bypass protected inlets and increase flow to succeeding inlets. 
Overflow to an inlet which is at a low point in a street may also occur. Capacity of this device 
can increase if the degree of filtration increases. 
 
A stone filtering medium does not slow discharge water flow nearly as well as does filter cloth, 
so it will not remove finer silt and clay particles effectively. The advantage of stone is that it is 
less likely to produce ponding than a finer filter such as filter fabric. Aggregate may be also used 
for debris protection. 
 

• Place screen mesh over the inlet so the mesh extends a minimum of 12 inches beyond 
each side of the inlet structure. Use hardware cloth or comparable mesh with 1/2-inch 
openings. If more than mesh strip is required, overlap the strips. 

 
• Pile 3/4- to 3-inch washed gravel on top of the mesh surrounding the inlet to a minimum 

depth of 12 inches. Extend the gravel at least 18 inches beyond the inlet on all sides. 
 
MAINTENANCE 
 
If the effectiveness of the stone filter is reduced due to sediment clogging, the aggregate should 
be pulled away from the curb or blocks, and cleaned or replaced. 
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CONTROL MEASURE E.5 
 

GRAVEL AND MESH CURB INLET SEDIMENT FILTER 
 
CONSTRUCTION SPECIFICATIONS 
 
Inlet filtering using gravel and wire mesh may be used where concentrated flows are expected, 
and overflow capacity is necessary to prevent excessive ponding around the structure. 
 
Ponding may occur, especially without regular maintenance. This device should not be used 
under circumstances where overflow may endanger an exposed fill slope. If ponding does 
occur, be aware of its possible effects on adjacent property, buildings, work spaces, or traffic 
movement. 
 
On steep slopes runoff may bypass protected inlets and increase flow to succeeding inlets. 
Overflow to an inlet which is at a low point in a street may also occur. Capacity of this device 
can increase if the degree of filtration increases. 
 
A stone filtering medium does not slow discharge water flow nearly as well as does filter cloth, 
so it will not remove finer silt and clay particles effectively. The advantage of stone is that it is 
less likely to produce ponding than a finer filter such as filter fabric. Aggregate may be also used 
for debris protection. 
 

• Place wire mesh over the inlet so the wire extends a minimum of 12 inches beyond each 
side of the inlet structure. Use hardware cloth or comparable wire mesh with 1/2-inch 
openings. (See figures on following pages). 

 
• Pile 3/4- to 3-inch washed gravel against the mesh to anchor it against the gutter and 

inlet cover and to surround the inlet completely. 
 
MAINTENANCE 
 
If the effectiveness of the stone filter is reduced due to sediment clogging, the aggregate should 
be pulled away from the curb or blocks, and cleaned or replaced. 
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CONTROL MEASURE E.6 
 

SILT FENCE FIELD INLET PROTECTION 
 
CONSTRUCTION SPECIFICATIONS 
 
Drop inlet protection using a silt fence is appropriate where the inlet drains a relatively flat area 
(maximum slope 5%) and where inlet flows are of sheet or overland type with a maximum rate 
of 1 ft3/second (449 gpm). This is commonly known as a field inlet. Often this method is 
maintenance intensive. 
 
This method does not apply for inlets receiving concentrated flows. 
 
An area available for ponding must be established around the structure.  
 

• Space 2x4 inch stakes, at least 3 feet long, evenly around the inlet perimeter, a 
maximum of 3 feet apart. Drive stakes securely into the ground about 18 inches deep. 
(See figures on following pages). 

 
• Frame with 2x4 inch wood strips around the crest of the overflow area at a maximum of 

1.5 feet above the drop inlet crest to provide stability. 
 

• Place the bottom 12 inches of the fabric in a trench, and backfill with 12 inches of 
compacted soil. 

 
• Securely fasten the fabric to the stakes and frame by staples or wire. Joints must be 

overlapped to the next stake. 
 

• To prevent bypass flow, it may be necessary to build a temporary dike on the downslope 
side of the structure. 

 
MAINTENANCE 
 
Sediment should be removed when the sediment accumulation reaches one-third of the barrier 
height or the accumulation is affecting the BMP effectiveness. Repair undercut silt fences. 
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CONTROL MEASURE F 
 

SILT FENCE CULVERT ENTRANCE 
 

PURPOSE 
 
To reduce the flow velocity of runoff, allowing sediment to settle out before the discharge enters 
a culvert and its drainage system 
 
A silt fence intercepts and detains sediment while decreasing the velocity of sheet flow 
discharge. Its principal mode of action is to slow the water and allow particles to settle. This is 
not a preferred method and is only appropriate for very low discharge flows. It can be used 
where:  
 

• the flow volume does not exceed 1 cfs. 
 

• sheet and rill erosion would occur. 
 

• protection of adjacent property or areas is needed. 
 

• the maximum slope length behind the silt fence is 100 ft (30 m) and the maximum slope 
gradient is 50% (2:1). 

 
• ponded water will not damage adjacent areas or structures, or create a traffic hazard or 

other nuisance. 
 
A large silt fence provides an obstacle to allow deposition and detention of transported sediment 
and debris, and prevent them from entering water bodies, streets, etc. 
 
CONDITIONS FOR APPLICATION 
 
This measure is appropriate wherever a potential exists for sediment to enter storm drains via 
culverts.  
 
DESIGN CONSIDERATIONS 
 

• Select a woven or non-woven filter fabric made of at least 85% by weight ethylene, 
propylene, amide, ester, or vinylidene yarn. 

 
• The Equivalent Opening size of the filter fabric (U.S. Standard Sieve) shall be 70-100, 

and the tensile strength shall be at least 120 Ibs (54 kg) if a wire support fence is used 
and 200 Ibs (90 kg) if a wire support fence is not used. 

 
• Posts should be either 4-inch diameter wood or 1.33 pounds per linear foot steel. Posts 

should be at least 5 feet long. Steel posts should have projections for fastening wire. 
 

• Wire fence reinforcement shall be a minimum of 42 in (1.1 m) tall and a minimum width of 
14-gauge. The maximum mesh spacing should be 6 in (15 cm). 
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• The height of the silt fence should be between 16 in (40 cm) and 36 in (90 cm). The 
most effective height range is 24 to 36 in (60-90 cm). Shorter fences may be breached 
during small discharges and require more maintenance. 

 
• If possible, cut the filter fabric from a continuous roll to avoid the use of joints. If joints 

are necessary, splice the filter fabric only at a support post. Overlap the fabric pieces a 
minimum of 6 in (15 cm) and secure both ends to the post. 

 
• If a wire mesh support fence is used, install posts at least 3 feet (1 m) apart. Install posts 

closer together if a support fence is not used.  Drive posts into the ground to a depth of 
at least 1 foot (30 cm). 

 
• Excavate a 4-in (10 cm) deep trench that is at least 4 in (10 cm) wide upslope of the silt 

fence along the line of posts. 
 
MAINTENANCE 
 
The protection structure should be inspected during the discharge and repairs made as needed. 
If clogged voids are causing ponding problems which interfere with discharge operations or 
adjacent property, fabric or aggregate should be replaced or cleaned. 
 
When sediment has accumulated to one-half of the design depth, it should be removed and the 
impoundment restored to its original dimensions. Removed sediment should be deposited both 
in a manner and in an area which will keep it from eroding. 
 
Temporary structures should be removed after they have served their useful purpose. 
 
Silt fences and filter barriers should be inspected during and immediately after discharge, and at 
least daily during prolonged discharges. Any required repairs should be made immediately. 
 
Should the fabric of a silt fence or filter barrier decompose or become ineffective during the time 
the fence or barrier is still necessary, the fabric should be replaced promptly. 
 
Silt buildups must be removed when bulges develop in the fence regardless of depth of 
deposition.  
 
REFERENCES  
 
Water Utility Discharge Pollution Prevention Plan Guidance Manual prepared for the Santa 
Clara Valley Water District by URS Corporation, October 19, 2001. 
 
Water Utility Operation and Maintenance Discharge Pollution Prevention Plan prepared for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program, June 1998. 
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CONTROL MEASURE G 
 

SURFACE PROTECTION—ARMORING 
 
PURPOSE 
 
To protect exposed soil and vegetated surfaces from erosion during a water utility discharge by 
placing protective armor (e.g., plastic sheeting, cloth fabric, gravel bedding) over the erodible 
surface. 
 
CONDITIONS FOR APPLICATION 
 
Armoring can be used on bare soils or vegetated surfaces where high velocities or high flows 
may erode the surface. Armoring can be placed on flat or sloped surfaces. 
 
DESIGN CONSIDERATIONS 
 
 

• Choose a material whose strength is proportionate to the velocities and materials in the 
discharged water (e.g., sediment). High velocities require stronger materials to prevent 
failure (i.e. ripping). Discharges with sediments may compromise the integrity of the 
protective armor by abrasion. Soils with high rock content, or which have sharp objects 
may cause the protective armor to fail due to rips or punctures.  

 
• Clear the area to be protected of rocks and debris which may puncture the armor. 

 
• Anchor the armor using sandbags, gravel, or stakes along the perimeter. 

 
• Anchor the armor so it can withstand movement of the discharge. 

 
• Account for potential changes in the flow direction of the discharge when laying the 

armor. 
 

• If there is to be a direct stream of high velocity flow, an energy dissipating device may be 
necessary to prevent failure of the armor. 

 
MAINTENANCE 
 

• During the discharge, monitor the armor for failure (tearing) and erosion at the edges of 
the armor. 

 
• If erosion does occur, implement Sediment/Turbidity control measures. 

 
• Remove armor when the discharge is complete. 

 
• Sweep up any sediment deposited in the flow path and dispose of appropriately. 
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CONTROL MEASURE H 
 

SURFACE PROTECTION – FLOW DIVERSION 
 
PURPOSE 
 
To protect bare soil and vegetated surfaces from erosion by diverting, channeling or temporarily 
piping flows. This BMP is to prevent the discharge water from being degraded by preventing 
erosion as the discharge water travels to a storm drain inlet. 
 
CONDITIONS FOR APPLICATION 
 
There must be a storm drain or paved surface nearby to which the discharged water can be 
diverted. Armoring or temporary piping can be used on bare soils or vegetated surfaces where 
high velocities or high flows may erode the surface. 
 
DESIGN CONSIDERATIONS 
 

• The flow channel must be aligned to avoid disruption of traffic, or traffic control measures 
must be used. 

 
• The flow channel must have sufficient slope to allow the discharge to flow to the storm 

drain or paved surface. 
 

• The flow channel must be designed to handle the anticipated flow rate. 
 

• Protective armor or temporary piping can be used for high velocity discharges or large 
flow volumes discharges over bare soils or vegetated surfaces. The armor material 
selected must be able to withstand the flow velocity and movement of the discharge. 

 
• Divert water to a channel using fixed or flexible piping, or another system to capture the 

flow (e.g., sand bags). 
 

• If armor is used to create a flow channel over the erodible surface, clear the area to be 
protected of rocks and debris which may puncture the armor. 

 
• Anchor the armor using sandbags, gravel, or stakes along the perimeter. 

 
• If there is to be a direct stream of high velocity flow, an energy dissipating device may be 

necessary to prevent failure of the armor. 
 
MAINTENANCE 
 

• Inspect the area for flooding resulting from failure of the channel diversion structure or 
the flow rate exceeding the diversion channel capacity. 

 
• Inspect the channel for erosion along the edges due to overtopping of the channel. 

 
• Monitor the armor for failure (tearing) and erosion at the edges of the armor. 
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• If erosion does occur along the edges of the channel or armor, implement 
Sediment/Turbidity control measures. 

 
• Remove armor when the discharge is complete. 

 
• Sweep up any sediment deposited in the flow path and dispose of appropriately. 
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Conditionally Exempted Discharges: 
Classification and Control Measures 

 
1.0 INTRODUCTION 
 
The Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP or Program) 
consists of fifteen dischargers; the Santa Clara Valley Water District, the County of Santa Clara 
and 13 cities and towns in the Santa Clara Valley. These dischargers are Co-permittees of the 
Municipal Regional Stormwater NPDES permit (No. CAS612008), issued by the Regional Water 
Quality Control Board (Water Board). Each Co-permittee has responsibility for discharges to its 
municipal storm drain system and water courses within its jurisdiction and each must comply 
with the requirements in the Municipal Regional Stormwater Permit (MRP) regarding storm 
water and non-storm water discharges. 
 
Generally, discharge of materials other than storm water into storm drain systems and water 
courses is prohibited as described in the MRP’s Discharge Prohibition A.1; however, several 
categories of discharges may be exempt from this prohibition. Provision C.15.a of the MRP 
identifies eight (8) types of discharges that are exempt from prohibition of non-stormwater 
discharges. Provision C.15.b. of the MRP Permit identifies seventeen (17) non-storm water 
discharges as conditionally exempt discharges. These conditionally exempt discharges, while 
rarely pollution sources, include the following:  

• Pumped groundwater from non drinking water aquifers (C.15.b.i.(1)) 
• Uncontaminated pumped groundwater (C.15.b.i.(2)) 
• Foundation drains (C.15.b.i.(2)), 
• Water from crawl space pumps (C.15.b.i.(2)), 
• Footing drains (C.15.b.i.(2)), 
• Air conditioning condensate (C.15.b.ii), 
• Irrigation water (C.15.b.vi), 
• Landscape irrigation (C.15.b.vi), 
• Lawn or garden watering (C.15.b.vi), 
• Planned discharges from potable water systems (C.15.b.iii.(1)), 
• Unplanned discharges from potable water systems (C.15.b.iii.(2), 
• Emergency Discharges (C.15.b.iii.(3)), 
• Individual residential car washing (C.15.b.iv), 
• Swimming pool discharges (C.15.b.v),  
• Hot tub discharges (C.15.b.v),  
• Spa discharges (C.15.b.v), and  
• Fountain water discharges (C.15.b.v) 
 

This report includes a discussion of pollutant control measures or best management practices 
(BMPs) to reduce pollutants in these discharges to the maximum extent practicable, procedures 
for the implementation of these control measures, procedures for notifying the Water Board of 
these discharges, and procedures for monitoring and record management. 
 
2.0 BACKGROUND 
 
To meet the requirements in the previous permit (No. CAS29718), the Program submitted the 
Conditionally Exempted Discharges: Classification and Control Measures, June 15, 2000 Report 
(2000 CED Report) to the Water Board. It included twelve (12) specific non-storm water 
discharges which the Co-permittees were not required to prohibit if they were identified as not 
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being sources of pollutants or if appropriate control measures to minimize adverse impacts were 
developed and implemented. In order to exempt these discharges from the non-storm water 
discharge prohibition, the Co-permittees were required to: 

• Demonstrate that each discharge is not a source of pollutant to receiving waters; 
• Identify the circumstances in which the discharges are not sources of pollutants; or 
• Describe and implement appropriate control measures to the maximum extent 

practicable to minimize the adverse effects of the discharge. 
 
The Co-permittees fulfilled these requirements in the 2000 CED Report. 
 
Following the adoption of the MRP, the Management Committee directed SCVURPPP staff to 
update the 2000 CED Report to assist Co-permittees understand and implement the new 
requirements for conditionally exempt discharges in the MRP. This report, entitled “Conditionally 
Exempt Discharges: Classification and Control Measures, January 2011” (2011 CED Report) 
was developed by SCVURPPP staff and reviewed by the Program’s Executive Committee.  The 
MRP does not require the development or submission of a proposal to consider the discharges 
which are the subject of the 2011 CED Report. There are, however, some MRP requirements 
for reporting data or activities in the Annual Reports, due September 15th of each year. 
 
The 2011 CED Report identifies control measures for the seventeen conditionally exempt 
discharges listed above in Section 1. The main differences between the 2000 and 2011 CED 
reports are described below: 
 

• The MRP identifies Pumped Groundwater from Non Drinking Water Aquifers as a 
separate category of conditionally exempt discharges and requires twice a year 
monitoring of these aquifers. The 2011 CED report addresses control and monitoring 
measures for this category. These requirements apply only to Co-permittees that are 
water purveyors, pump groundwater as drinking water and own monitoring wells. 

• The 2011 CED Report addresses control measures for discharges from swimming pool, 
hot tub, spa, and fountain water, which are included as conditionally exempt discharges 
in the MRP. These discharge types were not included in the previous report.  

• The MRP includes new monitoring and reporting requirements for pumped groundwater, 
foundation drains, water from crawl space pumps and footing drains. The 2011 CED 
report addresses these requirements. 
 

3.0 PREVIOUS DOCUMENTS AND REPORTS 
 
Several existing Program and outside studies done on these specific Conditionally Exempted 
Discharges were identified in the 2000 CED Report. Relevant information from these documents 
supported the recommendations proposed by the Ad-Hoc Task Group that developed the 2000 
CED Report. 
 

• The Program's November 1995 “Guidelines for Non-Storm Water Discharges to the 
Storm Drain System” was developed primarily as a reference list of disposal alternatives 
for common non-storm water discharges. It provided useful information on some of the 
conditionally exempted discharges. 

• Control measures for the discharge of uncontaminated pumped groundwater and 
potable water sources are based on information from the Program’s June 1998 “Water 
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Utility Operation & Maintenance Discharge Pollution Prevention Plan (WUDPPP)” and 
the Water Utility Operation and Maintenance Performance Standard (included as a part 
of the WUDPPP). The WUDPPP and the Performance Standard were developed by an 
Ad-Hoc Task Group of Co-permittees who operate municipal water utilities. 

• Relevant information from the East Bay Municipal Utility District (EBMUD) report on 
“Environmental Impacts of Potable Water Discharges” (Draft, March 1998) and 
procedures for “Dechlorination of Potable Water Discharges” (effective August 19, 1998) 
was incorporated into the 2000 CED Report. 

• A 1995 “Report of Waste Discharges (NPDES Application) for Lawrence Livermore 
National Laboratory - Livermore Site: Non-Storm Water Discharges” represents a 
thorough evaluation (data collection and monitoring) of various sources of discharge 
throughout the Livermore facility. Relevant information regarding air conditioning 
condensate was incorporated into the 2000 CED report. 

• The “Evaluation of Non-Storm Water Discharges and Effective Prohibition Methods,” 
(July 1997) was completed by research staff (L. Donald Duke, et al.) from the University 
of California, Los Angeles. This study was sponsored by the State Water Resources 
Control Board with the intent that its findings may facilitate the implementation of a 
statewide policy on non-storm water discharges.  

 
For this report Program staff relied on the Program’s 2000 CED Report and the MRP. 
 
4.0 CONTROL MEASURES FOR CONDITIONALLY EXEMPTED DISCHARGES 
 
It is the objective of the Co-permittees to address the MRPs discharge prohibitions by identifying 
appropriate BMPs and complying with other Provision C.15 requirements for each of the 
conditionally exempted discharges listed in the Permit. The control measures rely on a case-by-
case evaluation to direct that an appropriate course of action is taken, and include a process of 
assessing the conditionally exempted discharge and the existing conditions surrounding the 
discharge. 
 
Before discharge to the storm drain system, reclamation of conditionally exempted discharges 
may be considered whenever possible. Methods of reclamation include irrigation, dust control, 
and reuse as process water. If reclamation is not feasible, discharge to the local publicly owned 
treatment works (POTW) may be allowable. The local POTW should be contacted before 
redirecting any non-storm water discharges to the sanitary sewer system, to ensure that the 
addition of the particular discharge to its system is acceptable. Directing flows to the sanitary 
sewer system is considered on a case by case basis. POTWs, in general, have several 
concerns regarding non-storm water discharges that enter sanitary sewer systems. Such 
discharges may have the potential to interfere with wastewater treatment processes, causing 
the POTW to violate its permit requirements or exceed a desired flow rate, utilize reserve 
capacity allocated for future development, or hydraulically overload a local collection system. 
 
Conditionally exempt discharges to the storm drain system that flow to a creek or the Bay must 
meet the requirements in the MRP. The conditionally exempted discharges are grouped 
together throughout this report based on their common control measures and Co-permittee 
actions. Control measures for each group are described below, and are summarized in Table 1. 
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4.1 Control Measures for: Pumped Groundwater from Non-Drinking Water Aquifers 
(b.i.(1)) 
 
This only applies to Co-permittees that are water purveyors. Specifically, this category 
addresses groundwater pumped from monitoring wells, used for groundwater basin 
management, which are owned and/or operated by Co-permittees who pump groundwater as 
drinking water. These aquifers tend to be shallower than drinking water aquifers and therefore 
have more potential to be exposed to contaminants.   
 
Where applicable, Co-permittees should implement a series of control measures to eliminate or 
minimize contaminants from these sources.  
 
Sampling.  Twice a year (once during the wet season and once during the dry season), 
sampling should be done and the samples analyzed per requirements in MRP Provision C.15. 
b.i.(1) to ensure that the discharge meets the desired water quality criteria. If the discharge does 
not meet the required criteria, the Water Board must be notified. 
 
Discharge. When discharging uncontaminated groundwater from the monitoring wells, Co-
permittees should implement or oversee implementation of the following:  
 

• Control measures to prevent erosion at the discharge point and discharge at a rate that 
avoids scouring of banks and excess sedimentation in the receiving waterbody.  

 
• BMPs to remove total suspended solids and silt to allowable discharge levels. These 

may include the following: 
o Filtration 
o Settling 
o Coagulation application with no residual coagulant discharge 
o Minor odor or color removal with activated carbon 
o Small scale peroxide addition 
o Other minor treatment 

 
• BMPs that are sufficient to maintain turbidity below 50 NTUs for discharges to dry 

creeks, 110 percent of ambient stream turbidity for a flowing stream with turbidities 
greater than 50 NTU, or 5 NTU above ambient turbidity for a flowing stream with 
turbidities less than or equal to 50 NTU. 

 
• BMPs to maintain pH within the range 6.5 to 8.5. 

 
Co-permittees that are water purveyors and have planned and unplanned discharges of potable 
water should consult the Program’s Model Water Utility Operation & Maintenance Discharge 
Pollution Prevention Plan (WUDPPP) for applicable control measures. 
 
4.2 Control Measures for: Uncontaminated Pumped Groundwater (b.i.(2)) 

Foundation Drains (b.i.(2)), 
Water from Crawl Space Pumps (b.i.(2)), and 
Footing Drains (b.i.(2))  

 
These four conditionally exempted discharges have minimal contaminant concerns. Based on 
the experience of Co-permittee inspectors, water from foundation drains, crawl space pumps, 
and footing drains are not typically found to be sources of contaminants. In addition, a majority 
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of experts who were surveyed for the UCLA Report (Duke, July 1997) also found these 
discharges to be of low concern.  
 
Uncontaminated pumped groundwater may include areas where ground water pumping is 
required for building or equipment maintenance due to a high water table, e.g., pumping 
groundwater from elevator pits. Uncontaminated pumped groundwater is not defined in MRP 
Provision C.15.b(i)(2) but it does specifically exclude the following: 
 

• Dewatering at construction sites that is addressed by the State Stormwater Construction 
Activities General Permit; 

• Pumped groundwater from non drinking water aquifers addressed by MRP Provision 
C.15.b(i)(1); 

• Pumped groundwater from drinking water aquifers exempt under Provision C.15.a.; and 
• Single family homes’ pumped groundwater, foundation drains, and water from crawl 

space pumps and footing drains. 
 
Co-permittees should implement or oversee the implementation of a series of control measures 
to eliminate or minimize contamination from these sources. Co-permittee inspectors should 
perform the steps outlined below, and use best professional judgment to decide the proper 
disposal option for the discharge in question. 
 
Discharge to landscaped area. New discharges of uncontaminated groundwater at flows of 
less than 10,000 gallons/day must be encouraged to discharge to landscaped areas or a 
bioretention unit that is large enough to accommodate the discharge loading rate. 

 
Discharge to storm drain. If discharge to landscaping or bioretention units is not feasible for 
flows less than 10,000 gallons/day, sampling (per MRP Provision C.15.b.i. (2)) should be done 
to ensure that the discharge is uncontaminated. When a discharge is verified as 
uncontaminated (see MRP Provision C.15.b.i.(2)), the following BMPs should be implemented 
before and during discharge: 

• Appropriate BMPs may be implemented to ensure that discharge is relatively free of 
pollutants and therefore exempted from the MRP’s discharge prohibition:  

o Filtration 
o Settling 
o Coagulation application with no residual coagulant discharge 
o Minor odor or color removal with activated carbon 
o Small scale peroxide addition 
o Other minor treatment 

• Control measures to prevent erosion at the discharge point and discharge at a rate that 
avoids scouring of banks and excess sedimentation in the receiving body. 

• Testing of water samples for turbidity1 and pH2 on the first two consecutive days of 
dewatering.  

 
Water Board notification. New discharges of uncontaminated groundwater at flows of 10,000 
gallons/day or more and all new discharges of potentially contaminated groundwater must be 
reported to the Water Board. Potentially contaminated groundwater includes dischargers that 
are unable to comply with the above criteria for discharging to a storm drain.  
1 Turbidity of discharged groundwater should be below 50 NTU for discharges to dry creeks, 110 percent of ambient stream 
turbidity for a flowing stream with turbidities greater than 50 NTU, or 5 NTU above ambient turbidity for a flowing stream with 
turbidities less than or equal to 50 NTU 
2 pH of discharged water should be within the range of 6.5 to 8.5 
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4.3 Control Measures for: Air Conditioning Condensate (b.ii) 
 
For the purposes of implementing storm water pollution control measures, air conditioning 
condensate can be considered to originate from two main types of units. The first type includes 
relatively small air conditioning units, such as those used for apartments, hotel rooms, and 
mobile office trailers. The operation of these small units is characterized by an intermittent 
dripping of condensate from the outside of the unit. 
 
Consistent with the findings presented in the “Report of Waste Discharges (NPDES Application) 
for Lawrence Livermore National Laboratory - Livermore Site: Non-Storm Water Discharges,” 
observations of air conditioning condensate from the smaller units have typically found that: 
 

• Collecting a sufficient volume of air conditioning condensate for chemical analysis 
purposes can be problematic due to low condensate discharge rates from smaller air 
conditioning units. 

• Air conditioning condensate from smaller units is unlikely to reach a receiving water body 
for two reasons: (1) the low volume of condensate water produced by these air 
conditioning units, and (2) the seasonal nature of these air conditioning discharges given 
unit operation is most prevalent during the summer months, when evaporation and 
percolation rates are highest, and the condensate drips from the unit onto the ground 
surface. 

 
The second type of air conditioning equipment is the relatively large industrial unit. A continuous 
flow of condensate water is typical of these larger air conditioners.  
 
Co-permittees should take the following steps to address condensate discharges from air 
conditioning units: 
 
Discharge from small units to landscape. Encourage home and apartment owners to direct 
air conditioning condensate to landscaped areas. This may be accomplished through outreach 
material directed at residential areas. Air conditioning units in residential areas may be a special 
concern where condensate water can enter a receiving water body. Co-permittees may consider 
encouraging the plumbing of any condensate lines installed as part of remodeling or new 
construction to the sanitary sewer system (with POTW concurrence), for those air conditioning 
units which can be feasibly connected to the system. Directing air conditioning condensate to 
the sanitary system may be appropriate in cases where the water cannot be directed to 
landscaping and would otherwise be discharged to an impervious surface leading to the storm 
drain system or a receiving water body. 
 
Discharge from large units to landscape.  Require that condensate lines installed as part of 
remodeling or new construction be plumbed to the sanitary sewer system (with POTW 
concurrence), or redirected to landscaping, if appropriate. Flows from these larger industrial 
units should generally not be directed to the storm drain system or a receiving water body. 
These flows are continuous and may, in some cases, contain pollutants. The condensate flow 
rate may also, in some cases, be too large to be directed to landscaping. 
 
Require proper disposal. Require the proper disposal of descaling or anti-algal agents used to 
treat larger air conditioning units and if they are used to treat the smaller air conditioning units. 
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Residues from flushing agents should be properly disposed of, and the condensate line should 
be bypassed while flushing the unit. 
 
Discharge from small units to storm drain. If discharge to landscaping and sanitary sewers is 
impracticable, air conditioning condensate can be directly discharged to storm drains. 
 
4.4 Control Measures for: Irrigation Water (b.vi), 

Landscape Irrigation (b.vi), and 
Lawn or Garden Watering (b.vi). 

 
The primary concerns associated with these three discharges are potential pesticide and 
nutrient loading to waterways. Since it is not feasible to prohibit irrigation, pesticide application, 
or watering activities altogether, Co-permittees should promote measures that minimize runoff 
and pollutant loading from excess irrigation by implementing the following BMPs: 
 
• Promote outreach messages regarding the use of less-toxic options for pest control and 

pest management  
• Promote or work with potable water purveyors to promote the following: 

o water conservation programs that require the appropriate application of water to 
minimize irrigation runoff,  

o the use of landscape designs with drought tolerant, native vegetation to minimize 
landscape irrigation demands 

o educational outreach messages that encourage appropriate applications of water 
needed for irrigation and other watering practices 

• Implement your Illicit Discharge Enforcement Response Plan as necessary, for ongoing, 
large-volume landscape irrigation runoff.  

 
Most Co-permittees are already conducting outreach on the topics of water conservation, proper 
irrigation and less-toxic pest control. Examples of current SCVURPPP activities to meet these 
requirements are: 
• Promote the Water District’s “Save20Gallons” water conservation program on the 

Watershed Watch Campaign website and media campaign 
• Implement the Santa Clara Valley Green Gardener Training which educates landscape 

maintenance workers on less-toxic pest control and proper irrigation and watering practices. 
• Sponsor of the Going Native Garden Tour, that promotes gardening with natives. 
• Distribute brochures such as “You are the Solution to Water Pollution" and “Less-Toxic Pest 

Management” fact sheets, which address these three conditionally exempted discharges. 
• Continue to participate in the Our Water Our World (OWOW) campaign through BASMAA. 
 
Future outreach efforts will be coordinated through the SCVURPPP Watershed Education and 
Outreach Ad Hoc Task Group and the Pesticide User Outreach Workgroup.  
 
Co-permittees should respond to any complaint calls about ongoing, large-volume landscape 
irrigation runoff promptly through their Illicit Discharge Detection and Elimination (IDDE) 
Programs required by MRP Provision C.5.  Appropriate BMP literature should be distributed and 
the complaint tracked in the IDDE electronic tracking system.  
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4.5 Control Measures for: Planned Discharges from Potable Water Systems (b.iii.(1)), and  
Unplanned Discharges from Potable Water Systems (b.iii.(2)) 

 
Control measures for these two conditionally exempted discharges are contained in the 
Program’s Model Water Utility Operation & Maintenance Discharge Pollution Prevention Plan 
(WUDPPP), and apply only to Co-permittees that are water purveyors. MRP requirements for 
these discharges include BMPs, monitoring, reporting and notification.  
 
4.6 Control Measures for: Emergency Discharges from Potable Water Systems (b.iii.(3)) 
 
The MRP describes emergency discharges as consisting of potable water discharges resulting 
from firefighting, unauthorized hydrant openings, natural or man-made disasters (e.g., 
earthquakes, floods, wildfires, accidents, terrorist actions). Emergency discharges of the potable 
water system as a result of natural or man-made disasters are discussed in the Program’s 
Model WUDPPP. Emergency discharges as a result of firefighting are described below. 
 
During an emergency situation, efforts must be directed towards protecting life, property, and 
the environment in descending order of priority. Co-permittees should therefore control the 
pollution threat from fire fighting activities in the field only to the extent that time and resources 
allow.  
 
Co-permittees should implement or require fire fighting personnel to implement BMPs for 
emergency discharges consistent with the above. However, the BMPs should not interfere with 
immediate emergency response operations or impact public health and safety. BMPs used may 
include plugging the storm drain system draining the area at its outfall, thereby using the 
drainage system between the emergency site and the corresponding outfall for temporary 
storage. After the emergency event, the polluted water should be pumped out of the storm drain 
system and properly disposed. Methods of preventing potentially polluted water from entering 
the storm drain system may vary by jurisdiction. Co-permittees may also consider using foam 
instead of water to extinguish fires where there may be toxic substances on the property where 
the fire is located, in order to minimize polluted discharges from the property. 
 
4.7 Control Measures for: Individual Residential Car Washing (b.iv) 
 
This discharge is a concern primarily due to soaps and other automotive residues which can be 
carried to waterways and are potentially toxic to fish and wildlife. Since it would not be feasible 
to prohibit residential car washing activities, targeted distribution of existing education materials 
and increased attention on field investigations in residential areas are the most effective control 
measures.  
 
Conducting targeted outreach is one of the control measures the Co-permittees should 
implement to reduce residential car washing discharges. Co-permittees should continue to 
emphasize to residents the following car washing BMPs: (1) having cars washed at commercial 
facilities plumbed to the sanitary sewer system; (2) not using soap and minimizing water use if 
cars are washed at home; and (3) washing cars over lawn or dirt areas or over hardscape that 
drains to landscaped areas. 
 
Co-permittees could use the “Clean Cars and Clean Creeks” or “You are the Solution to Water 
Pollution” brochures currently available, or other appropriate outreach material to educate 
residents about proper car washing. Co-permittees should also consider offering incentives, 
such as coupons for residents to take their cars to commercial car washing facilities, to help 



 9 February 2011 

reduce pollution from car washing activities. An example is the Watershed Watch Discount Card 
that offers discounted car washes at five car wash locations in Santa Clara Valley. Any future 
outreach efforts will be coordinated through the SCVURPPP Watershed Education and 
Outreach Ad Hoc Task Group. 
 
Co-permittees should respond to any complaint calls about residential car washing discharges 
promptly through their Illicit Discharge Detection and Elimination (IDDE) Programs required by 
MRP Provision C.5.  Appropriate BMP information should be distributed and the complaint 
tracked in the IDDE electronic tracking system.  
 
4.8 Control Measures for: Swimming Pool Discharges (b.v),  

Hot Tub Discharges (b.v),  
Spa Discharges (b.v), and  
Fountain Water Discharges (b.v) 

 
Discharges from these sources may contain high levels of chlorine and copper. Also, discharge 
into storm drains at a high flow rates can cause erosion and scouring of the stream or creek 
banks. Co-permittees should implement or oversee the implementation of the following BMPs to 
control these discharges: 
 

• Prohibit discharge of water that contains chlorine residual, copper algaecide, filter 
backwash or other pollutants to storm drains or to water bodies. Require polluted 
discharges from pools, hot tubs, spas, and fountains to be directed to the sanitary sewer 
(with the local sanitary sewer agency’s approval) or to landscaped areas that can 
accommodate the volume. 

• Allow discharges from swimming pools, hot tubs, spas and fountains into storm drain 
collection systems only if there are no other feasible disposal alternatives and if the 
discharge is properly dechlorinated consistent with water quality standards. 

• Require that new or rebuilt swimming pools, hot tubs, spas and fountains to have a 
connection to the sanitary sewer to facilitate draining events. Co-permittees should 
coordinate with local sanitary sewer agencies to determine the standards and 
requirements necessary for the installation of a sanitary sewer discharge location. 

• As required in MRP Provision C.13.b. Copper Controls, adopt local ordinances that 
prohibit discharges to storm drains from pools, spas, and fountains that contain copper-
based chemicals. The ordinances should require either: 1) installation of a sanitary 
sewer discharge connection for pools, spas and fountains, including connection for filter 
backwash, with a proper permit from the POTWs, or 2) diversion of discharge for use in 
landscaping or irrigation. 

• Conduct public outreach and educational efforts and ensure implementation of the 
required BMPs and compliance in commercial, municipal, and residential facilities. An 
example effort could include distribution of the “Draining Pools and Spas” brochure or 
posting it on Co-permittee websites.  The brochure provides information on locating and 
using sanitary sewer cleanouts for draining these discharges. Other outreach materials 
may be developed in the future by SCVURPPP or individual co-permittees. 

 
Co-permittees should also keep records of the authorized major discharges of dechlorinated 
pool, hot tubs, spa and fountain water to the storm drain, including BMPs employed and if 
needed, make them available to the Water Board for inspection. The MRP does not define a 
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“major” discharge. Co-permittees may develop a definition based on the size of the discharge, 
the source (e.g. commercial and institutional pools and fountains) or the likelihood of the 
discharge reaching a receiving water body.  
 
5.0 PROCEDURES FOR IMPLEMENTATION OF CONTROL MEASURES 
Specific procedures are described in the previous discussion on control measures (Section 4). 
Co-permittees should continue to follow their individual standard operating procedures for field 
investigations, facility inspections, and public outreach/education activities that apply to the 
conditionally exempted discharges. 

6.0 DISCHARGE NOTIFICATION AND REPORTING PROCEDURES 
The MRP includes the following reporting and recordkeeping requirements for conditionally 
exempted discharges: 

6.1 Reporting Measures for: Pumped Groundwater from Non Drinking Water Aquifers 
(b.i.(1)) 

This category only applies to Co-permittees that are water purveyors. Specifically, this 
discharge category addresses groundwater pumped from monitoring wells, used for 
groundwater basin management, which are owned and/or operated by Co-permittees who pump 
groundwater as drinking water. Co-permittees are required to maintain records of these 
discharges, BMPs implemented, and any monitoring data collected.  

If the Co-permittee’s monitoring results do not meet the requirements in C.15.b.i.(1).(a).(i)-(iii) 
the Co-permittee must notify the Water Board upon becoming aware of the compliance issue. 
 
6.2 Reporting Measures for: Uncontaminated pumped groundwater (b.i.(2)) 

Foundation Drains (b.i.(2)), 
Water from Crawl Space Pumps (b.i.(2)), and 
Footing Drains (b.i.(2)).  

Co-permittees are required to maintain records they have of discharges less than 10,000 
gallons/day entering the storm drain, BMPs implemented, and any monitoring data collected.  

In addition, proposed discharges of uncontaminated groundwater at flows of 10,000 gallons/day 
or more must be reported to the Water Board. If a discharge less than 10,000 gallons/day is 
unable to meet water quality standards and comply with required control measures in 
C.15.b.i.(2)(c) and (d), the Co-permittee must direct the discharger to obtain approval or permits 
directly from the Water Board. 
 
6.3. Reporting Measures for: Air Conditioning Condensate (b.ii) 

There are no reporting or recordkeeping requirements in the MRP for this discharge.  
 
6.4. Reporting Measures for: Irrigation Water (b.vi), 

Landscape Irrigation (b.vi), and 
Lawn or Garden Watering (b.vi). 

Co-permittees must report a summary of BMPs implemented in each Annual Report. 
 
6.5. Reporting Measures for: Planned Discharges from Potable Water Systems (b.iii.(1)) 

Unplanned Discharges from Potable Water Systems (b.iii.(2)) 

These apply only to Co-permittees that are water purveyors. Planned discharges from potable 
water systems must be reported in each Annual Report. The discharge data reported includes 
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type, location, time, amount, monitoring results and BMPs implemented. A minimum of ten 
percent of unplanned discharges must be reported in each Annual Report. The discharge data 
reported for these discharges is the same as planned discharges with the addition of discovery 
and response data. Specific reporting and notification requirements are described in the 
Program’s WUDPPP.  

 
6.6. Reporting Measures for: Emergency Discharges from Potable Water Systems 
(b.iii.(3)) 

Reporting requirements may be determined by Water Board staff on a case-by-case basis, such 
as for fire incidents at chemical plants. 
 
6.7 Reporting Measures for: Individual Residential Car Washing (b.iv) 

There are no reporting or recordkeeping requirements in the MRP for this discharge. 
 
6.8 Reporting Measure for: Swimming Pool Discharges (b.v),  

Hot Tub Discharges (b.v),  
Spa Discharges (b.v), and  
Fountain Water Discharges (b.v) 

Co-permittees should keep records they have of the authorized major discharges of 
dechlorinated pool, hot tubas, spa and fountain water to the storm drain, including BMPs 
employed. These records must be available for inspection by the Water Board.  

The MRP does not define a “major” discharge. Co-permittees may develop a definition based on 
inspectors best professional judgment, the size of the discharge, the source (e.g., commercial or 
institutional pools and fountains) or the likelihood of the discharge reaching a receiving water 
body. 
 
7.0 MONITORING / RECORD MANAGEMENT PROCEDURES 
 
Monitoring the status of the conditionally exempted discharges should include looking for trends 
in non-storm water discharge occurrence over time, conducting follow-up activities after 
discharge investigations, and, where needed, performing effectiveness evaluations to determine 
how well the control measures are working. The focus of the monitoring should be on assessing 
that the conditions for allowing the discharges are being met. 
 
Co-permittees may also evaluate trends in other non-storm water discharges not specifically 
identified in the MRP Provision 15.b. to identify categories that could be added to the list of 
conditionally exempt discharges. Any new categories identified may be reported to the Water 
Board in periodic submissions. The submission may include the following details: 

• Documentation that the discharges are not sources of pollutants. 
• Circumstances in which the discharges are not found to be sources of pollutants. 
• Description of control measures to eliminate adverse impacts of such source, 

procedures and performance standards for their implementation, procedures for notifying 
the Water Board of these discharges, and procedures for monitoring and record 
management.  
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TABLE 1 
SUMMARY OF RECOMMENDED 

CONTROL MEASURES FOR CONDITIONALLY EXEMPTED DISCHARGES  
 

CONDITIONALLY 
EXEMPTED 
DISCHARGE 

POTENTIAL AREAS/ 
POLLUTANTS OF CONCERN 

RECOMMENDED CONTROL MEASURES 
(SUMMARIZED) 

C.15.b.i.(1) 
Pumped 
groundwater from 
non-drinking water 
aquifers 

• Sediment and turbidity onsite 
and offsite (from erosion caused 
by release of discharge) 

• Potential for contamination from 
other sources because these 
aquifers tend to be shallower 
 

1. Conduct sampling twice a year per requirements 
in Provision C.15.b.i. (1)(a) 

2. Implement control measures to prevent erosion at 
discharge point 

3. Discharge at a rate that avoids scouring of banks 
and excess sedimentation in the receiving 
waterbody  

4. Implement BMPs to maintain turbidity and pH 

5. Notify Water Board if unable to comply with testing 
result standards 

6. Maintain records of discharges, BMPs 
implemented and monitoring data. 

C.15.b.i.(2) 
Uncontaminated 
pumped 
groundwater, 
Foundation drains, 
Water from crawl 
space pumps, and 
footing drains 

• Sediment and turbidity onsite 
and offsite (from erosion caused 
by release of discharge) 

• Chemical contamination 

• Potential for chemicals to come 
into contact with the discharge 
(en route to storm drain) 

• Existing local groundwater 
pollution 

1. Notify Water Board for discharges of 
uncontaminated groundwater at flows of ≥10,000 
gallons/day. 

2. Discharge uncontaminated groundwater at flows < 
10,000 gallons/day to landscaped areas or 
bioretention units. 

3. For discharges to storm drains implement the 
following BMPs: 

• Testing to ensure that discharge is 
uncontaminated (see C.15.b.i.(2)(c)) 

• Control measures to ensure discharge is free 
of pollutants 

• Control measures to prevent erosion at 
discharge point 

• Discharge at a rate that avoids scouring of 
banks and excess sedimentation in the 
receiving waterbody  

• Test samples for turbidity and pH on first 2 
consecutive days of dewatering 

4. Notify Water Board for discharges of <10,000 
gallons/day that do not meet criteria in #3 above. 

5. Maintain records of discharges to the storm drain, 
BMPs implemented and monitoring data. 
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CONDITIONALLY 
EXEMPTED 
DISCHARGE 

POTENTIAL AREAS/ 
POLLUTANTS OF CONCERN 

RECOMMENDED CONTROL MEASURES 
(SUMMARIZED) 

C.15.b.ii  Air 
conditioning 
condensate 

• Contamination from chemical 
additives such as descaling or 
anti-algal agents, used in air 
conditioning units. 

1. Require proper disposal of chemical additives and 
any flushing residues from these additives. 
Condensate line must be bypassed while flushing 
the air conditioning unit. 

2. For small air conditioning units: 

• encourage users (e.g., via outreach material) 
to direct condensate to landscaped areas. 

• with approval from the local POTW, direct 
condensate line to sanitary sewer system, 
when feasible. 

3. For large air conditioning units: 

• depending on quantity of flow, re-direct 
condensate lines to nearby landscaping or to 
sanitary sewer system. With approval from 
local POTW, preference is to direct to sanitary 
sewer system, when feasible. 

C.15.b.vi. Irrigation 
water, Landscape 
Irrigation, and Lawn 
or Garden Watering  

• Presence of pesticides 

• Nutrients from fertilizers 

1. Promptly respond to any complaint calls regarding 
this discharge through IDDE program. 

2. Promote educational outreach messages 
regarding the use of less-toxic options for pest 
control and pest management. 

3. Work with water purveyors to promote programs 
that promote proper landscape irrigation and lawn 
watering practices, water conservation and use of 
drought tolerant, native vegetation.  

4. Report on implementation in Annual Reports. 

C.15.b.iii.(1) & (2) 
Planned and 
unplanned 
discharges from 
potable water 
systems 

• Chlorine and chloramines 

• Sediment 

• Erosion and scouring of streams 
and creek banks 
 

Addressed in the Program’s WUDPPP 

C.15.b.iii.(3) 
Emergency 
Discharges from 
potable water 
systems – from 
natural or man-
made disasters 

• Chlorine and chloramines 

• Sediment 

• Erosion and scouring of streams 
and creek banks 

Addressed in the Program’s WUDPPP 

C.15.b.iii.(3) 
Emergency 
Discharges from 
potable water 
systems – from fire 
fighting activities 

• Debris and contaminated runoff 
from fire fighting 

• Sediment and turbidity (from 
erosion caused by release of 
discharge) 

To the extent practicable during emergency situations: 

1. Protect storm drains during emergencies involving 
chemical facilities. 

2. Isolate storm drain system in vicinity of event and 
utilize as temporary storage for runoff. 

3. Reporting requirements determined by Water 
Board on a case-by-case basis. 
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CONDITIONALLY 
EXEMPTED 
DISCHARGE 

POTENTIAL AREAS/ 
POLLUTANTS OF CONCERN 

RECOMMENDED CONTROL MEASURES 
(SUMMARIZED) 

C.15.b.iv. Individual 
residential car 
washing 

• Soaps and surfactants 

• Automotive fluid residues 

1. Promptly respond to any complaint calls regarding 
this discharge through IDDE program. 

2. Distribute existing education and outreach 
material (including BMPs) that address residential 
car washing to residents.  

3. Encourage and provide incentives for residents to 

• wash their cars at commercial facilities; 

• minimize use of soap and water when cars 
are washed at home; and 

• wash cars over lawn or dirt areas. 

4. Include areas of known residential car washing 
problems, in Co-permittees’ priority areas for 
proactive field investigations. 

C.15.b.v. 
Discharges from 
pools, spas and 
fountain water 

• copper containing algaecides 

• chlorine 

1. Promptly respond to any complaint calls regarding 
this type of discharge through IDDE program. 

2. Distribute existing education and outreach 
material (including BMPs) that address proper 
disposal of pool, spa and fountain water. 

3. Require new pools to be connected to sanitary 
sewers  

4. Direct discharges to landscape or sanitary sewer 
(with local POTW approval). 

5. Dechlorinate discharges to storm drain system (if 
no other feasible alternatives). 

6. Maintain records of authorized “major” discharges 
to the storm drain including BMPs employed. 
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residual coagulant discharge, minor odor or color removal with 
activated carbon, small scale peroxide addition, or other minor 
treatment. 

(iii) Testing of water samples for turbidity and pH on the first two 
consecutive days of dewatering. 

(iv) Turbidity of discharged groundwater shall be maintained below 
50 NTU for discharges to dry creeks, 110 percent of the ambient 
stream turbidity for a flowing stream with turbidities greater than 
50 NTU, or 5 NTU above ambient turbidity for a flowing stream 
with turbidities less than or equal to 50 NTU.  

(v) pH of discharged water shall be maintained within the range of 
6.5 to 8.5. 

(e) If a Permittee determines that a discharger or a project proponent is 
unable to comply with the above criteria, the discharger shall be 
directed to obtain approval or permits directly from the Water Board. 

(f) Reporting – The Permittees shall maintain records of these 
discharges, BMPs implemented, and any monitoring data collected. 

ii. Discharge Type – Air Conditioning Condensate 
Required BMPs – Condensate from air conditioning units shall be directed to 
landscaped areas or the ground. Discharge to a storm drain system may be 
allowed if discharge to landscaped areas or the ground is not feasible. 

iii. Discharge Types – Planned,54 Unplanned,55 and Emergency Discharges of the 
Potable Water System 

(1) Planned Discharges – Planned discharges are routine operation and 
maintenance activities in the potable water distribution system that can be 
scheduled in advance, such as disinfecting water mains, testing fire 
hydrants, storage tank maintenance, cleaning and lining pipe sections, 
routine distribution system flushing, reservoir dewatering, and water main 
dewatering activities. The following requirements only apply to those 
Permittees that are water purveyors and pertain to their planned discharges 
of potable water to their storm drain systems.  
(a) Required BMPs56 – The Permittees shall implement appropriate 

BMPs for dechlorination, and erosion and sediment controls for all 
planned potable water discharges. 

(b) Notification Requirements 
(i) The Permittees shall notify the Water Board staff at least one 

week in advance for planned discharges with a flow rate of 
 

54  Planned discharges typically result from required routine operation and maintenance activities that can be 
scheduled in advance. Planned discharges are easier to control than unplanned discharges, and the BMPs are 
significantly easier to plan and implement. 

55  Unplanned discharges are non-routine, the result of accidents or incidents that cannot be scheduled or planned 
for in advance. 

56  Reference for BMPs, monitoring methods: Guidelines for the Development of Your BMP Manual for Drinking 
Water System Releases. Developed by the California-Nevada Sections of the American Water Works Association 
(CA-NV AWWA), Environmental Compliance Committee (ECC) 2005. 
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250,000 gallons per day or more, or a total volume of 500,000 
gallons or more.  The Permittees shall also notify other 
interested parties who may be impacted by planned discharges, 
such as flood control agencies, downstream jurisdictions, and 
non-governmental organizations such as creek groups, before 
discharge. The notification shall include the following 
information, but is not limited to: (1) project name; (2) type of 
discharges; (3) receiving waterbody(ies); (4) date of discharge; 
(5) time of discharge (in military time); (6) estimated volume 
(gallons); and (7) estimated flow rate (gallons per day); and (8) 
monitoring plan of the discharges and receiving water. If 
receiving water monitoring is infeasible or is not practicable, 
justification shall be provided.  

(c) Monitoring and Reporting Requirements 
(i) The Permittees shall monitor planned discharges for pH, 

chlorine residual, and turbidity. 
(ii) The following discharge benchmarks shall be used to evaluate 

the effectiveness of BMPs for all planned discharges: 
• Chlorine residual 0.05 mg/L using the field test (Standard 

Methods 4500-Cl F and F) or equivalent 
• pH ranges between 6.5 and 8.5 
• Turbidity of 50 NTU post-BMPs or limit increase in turbidity 

above background level as follows: 
Receiving Water Background Incremental Increase 
Dry Creek  50 NTU 
< 50 NTU 5 NTU 
50–100 NTU  10 NTU 
> 100 NTU  10% of background 

(iii) The Permittees shall submit the following information with the 
Annual Report in tabular form for all planned discharges.  
Reporting content shall include, but is not limited to the 
following parameters: (1) project name; (2) type of discharge; 
(3) receiving waterbody(ies); (4) date of discharge; (5) duration 
of discharge (in military time); (6) estimated volume (gallons); 
(7) estimated flow rate (gallons per day); (8) chlorine residual 
(mg/L); (9) pH; (10) turbidity (NTU) for receiving water where 
feasible and point of discharge, and (11) description of 
implemented BMPs or corrective actions. 

(2) Unplanned Discharges – Unplanned discharges are non-routine activities 
such as water line breaks, leaks, overflows, fire hydrant shearing, and 
emergency flushing. The following requirements only apply to those 
Permittees that are water purveyors and pertain to their unplanned 
discharges of potable water to their storm drain systems. 
(a) Required BMPs – The Permittees shall implement appropriate BMPs 

for dechlorination and erosion and sediment control for all unplanned 
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discharges upon containing the discharge and attaining safety of the 
discharge site. 

(b) Administrative BMPs – In some instances, the Permittees shall 
implement Administrative BMPs, such as source control measures, 
managerial practices, operations and maintenance procedures, or other 
measures to reduce or prevent potential pollutants from being 
discharged during unplanned discharges upon containing the 
discharge and attaining safety of the discharge site. 

(c) Notification Requirements 
(i) The Permittees shall report to the State Office of Emergency 

Services as soon as possible, but no later than two hours after 
becoming aware of (1) any aquatic impacts (e.g., fish kill) as a 
result of the unplanned discharges, or (2) when the discharge 
might endanger or compromise public health and safety. 

(ii) The Permittees shall report to Water Board staff, by telephone or 
email as soon as possible, but no later than 24 hours after 
becoming aware of any unplanned discharges, where the total 
chlorine residual is greater than 0.05 mg/L and the total volume 
is approximately 50,000 gallons or more. 
• Within five working days after the 24-hour telephone or 

email report, the Permittees shall submit a report 
documenting the discharge and corrective actions taken to 
Water Board staff and other interested parties. 

(d) Monitoring and Reporting Requirements 
(i) The Permittees shall monitor at least 10% of their unplanned 

discharges for pH and chlorine residual, and visually assess each 
discharge for turbidity immediately downstream of  
implemented BMPs to demonstrate their effectiveness. After the 
implementation of appropriate BMPs, the discharge pH levels 
outside the discharge ranges (below 6.5 and above 8.5), chlorine 
residual above 0.05 mg/l, or moderate and high turbidity shall 
trigger BMP improvement.  If the Permittees monitor more than 
10% of the unplanned discharges, all monitoring results shall be 
included in the Annual Report. 

(ii) The Permittees shall submit the following information with the 
Annual Report in tabular form for all unplanned discharges. The 
reporting format and content shall be as described in Provision 
C.15.b.ii.(1)(c)(iii) of the Planned Discharges above.  In 
addition, these reports shall also state the time of discharge 
discovery, notification time, inspector arrival time, and 
responding crew arrival time. 

(iii) After 18 months of consecutive data gathering, a Permittee may 
propose, to the Executive Officer, a reduced monitoring plan 
targeting specific “high-risk” or “environmentally sensitive” 
areas (i.e., areas that are prone to erosion and excess 
sedimentation at high flows, support rare or endangered species, 



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Final Tentative Order  Provision C.15. 
 

Provision C.15. Page 113 Date: September 24, 2009 

or provide aquatic habitat with proven effective BMPs).  Until 
the Executive Officer approves the reduced monitoring plan, the 
Permittee shall continue the monitoring plan prescribed in 
C.15.b.iii.(2)(d)(i).  

(3) Emergency Discharges – Emergency discharges are the result of 
firefighting, unauthorized hydrant openings, natural or man-made disasters 
(e.g., earthquakes, floods, wildfires, accidents, terrorist actions). 
Required BMPs 
(a) The Permittees shall implement or require fire fighting personnel to 

implement BMPs for emergency discharges.  However, the BMPs 
should not interfere with immediate emergency response operations 
or impact public health and safety.  BMPs may include, but are not 
limited to, the plugging of the storm drain collection system for 
temporary storage, the proper disposal of water according to 
jurisdictional requirements, and the use of foam where there may be 
toxic substances on the property the fire is located. 

(b) During emergency situations, priority of efforts shall be directed 
toward life, property, and the environment (in descending order). The 
Permittees or fire fighting personnel shall control the pollution threat 
from their activities to the extent that time and resources allow. 

(c) Reporting Requirements – Reporting requirements will be 
determined by Water Board staff on a case-by-case basis, such as for 
fire incidents at chemical plants. 

iv. Discharge Type – Individual Residential Car Washing 

Required BMPs 
(1) The Permittees shall discourage through outreach efforts individual 

residential car washing within their jurisdictional areas that discharge 
directly into their MS4s. 

(2) The Permittees shall encourage individuals to direct car wash waters to 
landscaped areas, use as little detergent as necessary, wash cars at 
commercial car wash facilities, etc. 

v. Discharge Type – Swimming Pool, Hot Tub, Spa, and Fountain Water 
Discharges 

(1) Required BMPs 
(a) The Permittees shall prohibit discharge of water that contains chlorine 

residual, copper algaecide, filter backwash or other pollutants to storm 
drains or to waterbodies.  Such polluted discharges from pools, hot 
tubs, spas, and fountains shall be directed to the sanitary sewer (with 
the local sanitary sewer agency’s approval) or to landscaped areas that 
can accommodate the volume.  

(b) Discharges from swimming pools, hot tubs, spas and fountains shall 
be allowed into storm drain collection systems only if there are no 
other feasible disposal alternatives (e.g., disposal to sanitary sewer or 
landscaped areas) and if the discharge is properly dechlorinated to 
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Part A: Pollutants of Concern 
A1  Draft Management Questions and Objectives for the Integrated Monitoring Report – Part B 

(Mercury and PCB Loads and Load Reduction Alternatives) 
A2  CW4CB Task 5 ‐ Selected Top 10 Retrofits 
A3  CW4CB Task 5 ‐ Project Tracking with Schedule 
A4  Concentration of PCBs in Sediment (mg/kg) and 2.5‐Kilometer Halo with Top Ten Projects 
A5  Clean Watersheds for a Clean Bay (CW4CB) Task 5 – Pilot Retrofit Projects 
A6  Task 6 Excerpts from CW4CB Semi‐annual Progress Report Nos. 3 & 4 
A7  San Francisco Bay Fish Project, Quarterly Report April 1, 2012 – June 30, 2012– submitted 

by the California Department of Public Health on June 28, 2012 
A8  Summary Matrix of Pilot Stormwater Diversion Projects ‐ Provisions C.11f and C.12.f  
A9  RMP Multi‐Year Plan 2012 Annual Update ‐ Approved by Steering Committee 1‐24‐12 
A10  CASQA letter to Washington Department of Ecology regarding Better Brakes Rule – April 

19, 2012 
A11 Memorandum ‐ Status Update on the Impact of dissolved copper on the olfactory system 

of seawater‐phase juvenile salmon – June 29, 2012 
A12  RMP Pilot/Special Study proposal for 2013 ‐ PBDE Summary Report 
 

Part B: Water Quality Monitoring 
B1  RMC Creek Status and Long‐Term Trends Monitoring Plan – November 28, 2011 
B2  RMC Creek Status Monitoring Program Quality Assurance Project Plan, Final Draft – 

February 1, 2012 (Version 1.0) 
B3  RMC Creek Status Monitoring Program Standard Operating Procedures, Final Draft – 

February 1, 2012 (Version 1.0) 
B4   Small Tributaries Loading Strategy Multi‐Year Plan (Version 2012A) 
B4b  Develop and Update EMC Data and Spreadsheet Model – Year 3 including Five Year Work 

Plan (August 2012) 
B5  RMP Pilot/Special Study proposal for 2013 ‐ Updating RMP Emerging Contaminants 

Strategy 
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TO: BASMAA Monitoring and Pollutant of Concern Committee (MPC) 
 
FROM:  Chris Sommers (EOA), Peter Mangarella and Lisa Austin (GeoSyntec)   
 
DATE:  July 9, 2012  
 
SUBJECT: Draft Management Questions and Objectives for the Integrated Monitoring 

Report – Part B (Mercury and PCB Loads and Load Reduction Alternatives)  
 

 
The Municipal Regional Permit (MRP) requires Permittees to submit an Integrated Monitoring Report 
(IMR) by March 14, 2014 that summarizes water quality monitoring activities and provides conclusions 
with regard to provisions C.8 and most of C.11 and C12. The Bay Area Stormwater Management 
Agencies Association (BASMAA) will assist Permittees in developing and submitting the IMR via a 
regional project(s). The IMR will be separated into two parts: Part A will focus on water quality monitoring 
conducted per Provision C.8

1
. Part A will be described in a separate document. Part B is the focus of this 

memorandum and will provide a synthesis of data and information developed through the implementation 
of PCB and mercury control pilot studies (MRP provisions C.11 and C.12) and PCB and mercury specific 
monitoring studies conducted via the RMP.  Part B will also incorporate information gained through 
pollutant loading station monitoring conducted per provision C.8.e. 
 

IMR Reporting Requirements: 
 
The final reporting requirements for the MRP provisions listed in the table below will be satisfied via IMR-
Part B: 
 

MRP  
Provision # 

MRP Provision Name Oversight & Collaborating Program/Entity 

C.12.b PCB-containing Building Materials BASMAA 

C.11/12.c Source Investigation & Property Referrals BASMAA (via CW4CB) 

C.11/12.d Enhanced Municipal Sediment Removal BASMAA (via CW4CB) 

C.11/12.e On-site Stormwater Treatment Retrofits BASMAA (via CW4CB) 

C.11/12.f Pilot Diversions to POTWs BASMAA 

C.11/12.g Stormwater Loads and Loads Reduced BASMAA (in collaboration w/RMP via STLS) 

C.11/12.h Fate and Transport Studies BASMAA (via RMP) 

C.11/12.i Risk Reduction Program BASMAA (via CW4CB) 

C.11.j Mercury Allocation Sharing BASMAA (in coordination with CalTrans) 

 

                                                
1 Part A will address reporting requirements for C.8. 

TECHNICAL MEMORANDUM 
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In summary, the reporting requirements described in provisions C.11 and C.12 of the MRP are: 

 

 Report on the effectiveness of enhanced practices pilot implementation, including estimates of 
loads reduced, and present a plan and schedule for possible expanded implementation for 
subsequent permit terms. 

 Report the results of chosen monitoring/measurement approach concerning loads assessment 
and estimation of loads reduced. 

 Report the findings and results of the (fate and transport) studies completed, planned, or in 
progress as well as implications of studies on potential control measures to be investigated, 
piloted or implemented in future permit cycles. 

 Submit the manner in which the urban runoff mercury TMDL allocation will be shared between the 
Permittees and California Department of Transportation (CalTrans). 

 

IMR Objectives: 
 

1. Fully comply with  the March 15, 2014 MRP reporting requirements associated with the C.11 and 
C.12 provisions listed above (all of C.11/12). 

2. Satisfy USEPA Clean Watershed for Clean Bay (CW4CB) reporting requirements (Provisions 
C.11/12.c,d,e,i). 

3. Develop a framework and approach that will assist in the potential recalculation of PCB and 
mercury stormater loads to the Bay , and allotting these loads among appropriate MS4s and other 
stormwater dischargers (Provision C.11/12.g). 

4. Document lessons learned via pilot Best Management Practice (BMP) implementation (e.g., 
comparisons among BMPs in terms of feasibility, cost-benefit, and load reduction opportunity) to 
guide future cost-effective implementation, possibly at a broader scale (Provisions 
C.11/12.b,c,d,e,f,i). 

5. Document the combined knowledge gained from the implementation of the MRP provisions C.11 
and C.12 to assist in the development of provisions in the next MS4 permit related to PCB and 
mercury TMDL implementation (all of C.11/12).  

6. Guide the implementation of actions by the Co-Permittees to reduce PCB and mercury loads from 
stormwater runoff, make progress towards achieving the TMDL waste load allocations assigned to 
the Bay Area MS4s, and continue assessing the feasibility of fully addressing the allocations (all of 
C.11/12). 

 

IMR Management Questions: 
 
The following high priority management questions were developed to guide Part B of the IMR. The 
questions were formed through an evaluation of the MRP and the MRP fact sheet and discussions to-
date with Water Board staff during the development and implementation of the MRP regarding the intent 
of the IMR. The specific projects that are intended to assist in addressing each question are identified. 
The linkages between the objectives described above and the management questions are also described. 
As illustrated, some questions are intended to achieve multiple objectives.  
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1. Stormwater Loads, Fate and Transport (Objectives 3, 5 and 6) 
 

A. What is the current annual mass of PCBs and mercury entering the Bay from small 
tributaries? – This question will be addressed through information developed via the STLS and 
summarized in IMR – Part B. A full description of methods and results will be provided in IMR – Part 
A. 

B. What portion of the mass from small tributaries is attributable to MS4s versus other 
transport pathways? - This question will be addressed through information developed via the 
STLS and the Allocation Sharing Project conducted in response to provision C.11.j.  

C. Which small tributaries are contributing the largest PCB and mercury mass per unit 
catchment area? - This question will be addressed through information developed via the STLS 
and summarized in IMR – Part B. 

D. Which Bay tributaries are contributing most to mercury and PCB impairment in the Bay? - 
The contribution to impairment is dependent on both pollutant loading and fate and transport factors 
such as geographic location of input to the Bay and mercury methylation potential. Therefore, this 
question is best addressed through information developed via the STLS and fate/transport studies 
and modeling studies conducted the RMP (e.g., small fish bioaccumulation, near-shore sediment 
concentrations, etc.).    

 

2. Stormwater Loads Reduced/Avoided Methods (Objectives 1, 3, 5 and 6) 
 

A. What are the approaches selected to assess progress towards TMDL WLAs? – This 
question will be addressed through the BASMAA regional project designed to develop mercury 
and PCBs load reduction quantification methods, and pilot implementation project results.  

B. What mass of PCBs and mercury to the Bay were reduced or avoided by MS4s: 1) prior to 
the adoption of the TMDLs (e.g., baseline), and 2) during implementation of the MRP? - 
This question will be addressed through the BASMAA regional project designed to develop 
mercury and PCBs load reduction quantification methods, and pilot implementation project 
results. 

 

3. Pilot Implementation Projects (Objectives 1, 2, 4, 5, and 6) 
 

A. Feasibility of Pilot Projects 

i. What are the lessons learned via the implementation of MRP pilot projects with regard 
to feasibility? – This question will be addressed through the implementation of pilot projects 
and information gathered through the implementation and monitoring process. 

ii. Which types of BMPs appear to be the most technically feasible (i.e., capable of being 
put into practice)? – This question will be addressed through the implementation of pilot 
projects and information gathered through the implementation and monitoring process. 

B. Cost-Benefit of Pilot Projects 

i. What mass of PCBs and mercury to the Bay were reduced or avoided via the 
implementation of MRP required pilot projects? - This question will be addressed via pilot 
implementation project data collection and analyses. 

ii. What are the capital and annual operational costs for each pilot project implemented 
via the MRP? -  This question will be addressed via pilot implementation project data 
collection and analyses. 
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iii. What are the load reduction benefits per unit cost for each type of pilot BMP 
implemented during the MRP term? - This question will be addressed via pilot 
implementation project data collection and analyses. 

iv. Which BMPs appear to be the most cost effective for reducing/avoiding PCBs and 
mercury from MS4s? - This question will be addressed via pilot implementation project data 
collection and analyses, and supplementing with information in the literature on BMP 
effectiveness and costs.  

 
C. Opportunity (for Expanded Implementation and Load Reduction) 

 
i. What mass of PCBs and mercury is available for load reduction or avoidance by each 

type of BMP pilot tested? - This question will be addressed via analyses conducted as part of 
the IMR project. Information available through STLS development of the Regional Watershed 
Spreadsheet Model, pilot implementation project data collection, and other existing information 
will be used to address this question.   

ii. What feasible BMP implementation scenarios provide the best opportunities (costs & 
benefits) for PCB and mercury load reduction from MS4s and addressing impairment in 
the Bay? - This question will be addressed via analyses conducted as part of the IMR project. 
Information available through STLS development of the Regional Watershed Spreadsheet 
Model, pilot implementation project data collection, and other existing information will be used 
to address this question, including any available RMP fate/transport studies applicable to 
reducing impairment in the Bay. 

iii. In what drainages should feasible BMPs be implemented to have the best opportunities 
for PCB and mercury load reduction from MS4s and addressing impairment in the Bay in 
the future? - This question will be addressed via analyses conducted as part of the IMR 
project. Information available through STLS development of the Regional Watershed 
Spreadsheet Model, pilot implementation project data collection, and other existing information 
will be used to address this question, including any available RMP fate/transport studies 
applicable to reducing impairment in the Bay. Addressing this question will assist Permittees in 
identify drainages for consideration of future BMP implementation. 
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CW4CB Task 5 - Selected 10 Retrofit Projects 
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1 
Ettie St. Pump 

Station 
ACFCWCD      X  X X X  X   X  Very High High 

 Includes industrial land uses  

 Amended sand filter BMP 

2 
Alameda and 
High St. HDS 

Oakland       X X X X  X   X  Medium High 
 Includes industrial land uses  

 Trash HDS unit 

3 
West Oakland 
Industrial Area 

Oakland    X    X  X     X  Very High High  Industrial land uses  

C
C

C
W

P
 

4 
Nevin Avenue 
Improvements 
(Green Streets) 

Richmond X X X X     X X X X   X  High High  Variety of BMPs including permeable pavement 

5 
PG&E Substation 
1st and Cutting 

Richmond X       X  X     X  High High  
 Includes industrial land uses  

 PG&E substation 

 In public right-of-way 

6 
El Cerrito  

Green Streets 
El Cerrito X        X X      X Medium High 

 High traffic arterial 

 Monitoring by SFEI in 2011/12 wet season 

 Additional monitoring by CW4CB 

SC
V

U
-

R
P

P
P

 

7 
Leo 

Avenue 
HDS 

San Jose       X X  X     X  Very High Very High 
 Industrial land uses 

 Trash HDS unit 

 Railroad tracks 

SM
C

-

W
P

P
P

 

8 
Bransten Road 
Green Streets 

 
San Carlos X  X     X X X     X  Very High High 

 Primarily  industrial land uses  

 Current and former railroad tracks 

FS
U

R
M

P
/V

SF
C

D
 

9 
Broadway and 

Redwood 
Vallejo   X     X X X  X   X  High Medium 

 Includes industrial land uses  

 Next to railroad tracks 

 In flood control easement 

10 PG&E Substation Vallejo     X    X X     X  High High 
 PG&E substation 

 In public right-of-way 

Footnotes: 

1 Data was provided using the San Francisco Estuary Institute database. PCB ranking (mg/kg sediment): Very Low (<0.01), Low (0.01-0.1); Medium (0.1-1.0); High (1.0-10); and Very high (>10) 

2 Data was provided using the San Francisco Estuary Institute database. Mercury ranking (mg/kg sediment): Very Low (<0.1), Low (0.1-0.25); Medium (0.25-0.75); High (0.75-2.0); and Very high (>2.0) 
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CW4CB Task 5 – Project Tracking with Schedule 
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No Project Name 
Project 
Sponsor 

Project 
Contact 

Designer 

Schedule 

Notes 
10% 

Designer 
under 

BASMAA 
Contract 

100% 
Designer 

under 
BASMAA 
Contract 

Project 
Sponsor 
under 

BASMAA 
Contract 

100% 
Design 

Finished 

Board or 
City 

Council 
Approves 

Project 

Construction 
Project 

Out to Bid 

Board or 
City Council 

Approves 
Construction 
Contractor 
Selection 

CEQA 
and 

Building 
Permits 

Construction 
Begins 

Construction 
Ends 

Monitoring 
Year 

A
C

W
P

 

1 
Ettie St. Pump 

Station 
ACFCWCD 

Arleen 
Feng 

WRECO N/A Pending 
Late  
5/12 

Mid-Late  
6/12 

N/A 7/12 8/12  
By late  
8/12 

By late  
9/12 

12/13 

 

2 
Alameda and 
High St HDS 

Unit 
Oakland 

Becky 

Tuden 
Oakland N/A N/A 5/1/12 12/11 N/A 3/12 5/12  6/12 7/12 12/13 

 

3 
West Oakland 
Industrial Area  

Oakland  
Becky 
Tuden 

WRECO N/A 3/16/12 5/1/12 8/30/12 N/A 10/12 12/12  1/13 Unknown? 13/14 

lisa checking on expediting 
schedule 

C
C

C
W

P
 

4 

Nevin Avenue 
Improvements 

(Green 
Streets) 

Richmond 
Lynn 

Scarpa 
Richmond

/BKF 
N/A  N/A  5/15/12 5/12 N/A 10/12 12/12  1/13 10/13 13/14 

 

5 
PG&E 

Substation; 1st 
and Cutting 

Richmond 
Lynn 

Scarpa 
WRECO 12/23/11 4/9/12 5/15/12 10/24/12 N/A 12/31/12 1/13 

 

 
4/1/13 6/30/13 13/14 

 

6 
El Cerrito   

Green Streets  
El Cerrito  

Khalil 

Abusaba 
Construc-

ted 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 12/13 

 

SC
V

U

R
P

P
P

 

7 
Leo Avenue 
HDS System 

San Jose 
James 

Downing 
San Jose N/A  N/A 

Prior to 
5/24/12 

1/31/12 N/A 3/7/12 ?  6/1/12 10/1/12 12/13 

 

SM
 C

W
P

P
P

 

8 
Bransten Road 

Curb 
Extensions 

San Carlos 
Laura 

Prickett 
WRECO 1/19/12 4/17/12 ? 9/30/12 10/31/12 11/30/12 1/31/12 

 

 
4/1/13 6/30/13 13/14 

 

SC
 

9 
Broadway and 

Redwood  
Vallejo 

Sam 
Kumar 

WRECO ? 2/13/12 ? 6/22/12 8/12 9/12 N/A  10/12 11/12 12/13 
 

10 
PG&E 

Substation 
Vallejo 

Sam 
Kumar 

WRECO ? 2/13/12 ? 5/18/12 8/12 9/12 N/A  10/12 11/12 12/13 

 

Notes: 

White – Completed Activity 

Red – To be Completed (Short-term) 

Green – To be completed (Long-Term) 
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Clean Watersheds for a Clean Bay (CW4CB) Task 5 

Pilot Retrofit Projects 

 

1. Project Concepts  

The project concepts include a discussion of the CW4CB Task 5 retrofit project background, the 

proposed treatment measure, catchment information, and project design/construction status. The 

selected projects are in varying stages of design. For those projects with complete designs (i.e., 

the Nevin Avenue Improvement project and Alameda and High Streets HDS Unit), project 

design drawings or example specifications are referenced. For projects in the design stage (i.e., 

the Ettie Street Pump Station project, both PG&E Substation projects, the Bransten Road Green 

Street project, and the West Oakland Industrial Area project), treatment measure concepts are 

provided. 

1.1 Ettie Street Pump Station  

The Ettie Street Pump Station Project is located in West Oakland at 3465 Ettie Street, adjacent to 

MacArthur Freeway to the north and Nimitz Freeway to the west. The Ettie Street Pump Station 

is an Alameda County Flood Control and Water Conservation District (ACFCWCD) facility that 

collects and pumps stormwater runoff to San Francisco Bay. The Ettie Street Pump Station 

drainage catchment is comprised of approximately 1,200 acres in West Oakland and includes 

residential, commercial, and industrial areas. The proposed stormwater treatment measure for the 

Project is a media filter system with two separate filter beds containing different media. The 

stormwater program and Alameda County representative for the Project is Arleen Feng. 

Project Catchment 

The site is located in a highly industrial area, located adjacent to MacArthur Freeway to the 

north, Nimitz Freeway to the west, and industrial and residential areas to the south and east. The 

Ettie Street Pump Station receives rainfall and other flows from an approximately 1,200 acre 

watershed. The watershed contains mixed land uses currently comprised of approximately 42% 

residential, 38% industrial, and 20% commercial land uses.  

PCBs have been previously found in sediments collecting at both the Ettie Street Pump Station 

and in the surrounding catchment. A 2010 report by East Bay Municipal Utility District 

(EBMUD) presents data from water samples collected between April 2008 and February 2010, 

during dry weather, first flush, and wet weather events at the Ettie Street Pump Station wet well 

inlet and diversion outlet. The EBMUD report states that average concentrations for PCB 

congeners for the pump station effluent were 2,930 pg/L, 19,900 pg/L, and 34,500 pg/L, for dry 

weather, first flush and wet weather flows respectively. Additionally from 2004 to 2006, the City 

arleen
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of Oakland performed an evaluation of potential source properties and collection of sediment 

samples from right-of-way areas and private properties, which found elevated PCB 

concentrations (http://www2.oaklandnet.com/Government/o/PWA/o/FE/s/ID/OAK024739). 

Treatment Measure Concept 

The Ettie Street Pump Station Project will install two parallel media filter beds to treat PCBs and 

mercury (Hg) that enter the Ettie Street Pump Station from the drainage catchment. The media 

filter will be located at grade outside the pump station building and will include a pump and 

pretreatment storage tank. The pump (nominally 1-2 gpm) will draw water up from one of the 

two wet wells into the pretreatment storage tank, designed to settle out the fine and coarse sand 

sizes (>63 µm). 

Water from the pretreatment storage tank will then be split and conveyed to each tank containing 

the filter media. Water will be directed over a weir onto the surface of the media filter bed where 

it will infiltrate through the 2-foot-thick filter media to a 4-inch gravel drainage layer. One filter 

bed will contain sand and the second bed will contain a mix of media types, including sand, 

zeolite and granulated active carbon (GAC). The residence time in the pretreatment settling tank 

will be approximately 1.5 hours and the residence time in the sand filter bed will be 

approximately 12 hours. 

To separate the filter media from the drainage layer, a geotextile filter fabric (or alternatively a 

choking stone layer) will be placed between the media and the drainage layer. Perforated PVC 

pipes (2 in diameter) will be located in the drainage layer to carry the water to a line to be 

discharged into the other wet well. The bottom of the filter bed will be sloped for drainage. The 

total depth of the media filter will be approximately 2 feet with an additional 6 inches for the 

underdrain layer. 

The area of the pretreatment tank will be approximately 10 square feet and the total area of each 

filter bed will be approximately 50 square feet. These dimensions are well within the available 

Project area identified as 14 feet by 14 feet and will allow space for access and testing (specific 

clearances to existing fence and structures will be provided at the start of the design phase).  

Figure 1 below summarizes the proposed retrofit Project configuration with respect to the 

primary components and monitoring locations. As shown in Figure 1, flows will be pumped from 

the Ettie Street Pump Station wet well through the settling tank, and then will be evenly split to 

each media bed using flow control valves. Discharge from the media beds will be combined prior 

to returning to the storm drain system. Flows will be continuously monitored and water quality 

grab samples will be collected at influent and effluent locations. Additional solids monitoring 

locations could be added at the inflow from the wet well.  

 

http://www2.oaklandnet.com/Government/o/PWA/o/FE/s/ID/OAK024739
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The primary components for the retrofit Project include the inlet works, media beds, underdrains, 

outlet works, tanks, flow control valves, in-line strainer, PVC piping and connections, sampling 

ports, flow meter, filtration media, geotextile, and the slotted underdrain.  

 

 

Figure 1. Overall Ettie Street Pump Station Pilot Project Components and Monitoring Locations  

Project Design and Construction Schedule 

The Ettie Street Pump Station Retrofit Project is currently in the design phase. Design of the 

Project began in November 2011 and construction will occur in the Fall of 2012. 

1.2 Alameda and High Street HDS Unit 

The City of Oakland Alameda and High Street Hydrodynamic Separator (HDS) Unit Project is 

located at the intersection of Alameda Avenue and High Street in Oakland.  Another planned 

HDS project, at International Boulevard and 73
rd

 Street, serves as an alternate site for this 

Project. These HDS units are planned for installation as part of Oakland’s Trash Load Reduction 

Plan. The stormwater program representative for the Project is Arleen Feng of the Clean Water 

Program and the City of Oakland representative is Rebecca Tuden.  

Project Catchment 

The Alameda and High Street CDS unit is located in a watershed with a high concentration of 

old industrial land uses, including historic rail lines. The current watershed is a mix of industrial 

and commercial land uses.  

Both HDS unit locations are located within 2.5 kilometers of medium (0.1 – 1.0 mg PCBs/ kg 

sediment) PCB concentrations. 
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Project Concept 

The HDS unit proposed for the Project is the Contech CDS unit. The unit combines 

hydrodynamic forces and treatment screens to remove solids from stormwater.  

Project Design and Construction Schedule 

The Project went out to bid in March 2012. Construction is expected to begin in the summer of 

2012. 

1.3 West Oakland Industrial Area  

The West Oakland Project consists of six proposed storm drain catchment retrofits in the West 

Oakland neighborhoods.  The proposed catchment retrofits are located within a three block by 

four block area, bounded by 32
nd

 Street to the north, 24
th

 Street to the south, Wood Street to the 

West, and Poplar Street to the east.  PCBs have been detected in sediment at the site as well as in 

the greater site vicinity. Biofilter treatment measures (Filterra
®
 devices) are proposed in six 

possible locations in the area. The stormwater program representative for the Project is Arleen 

Feng with the Clean Water Program and the municipal representative is Rebecca Tuden with the 

City of Oakland. 

Project Catchment 

The Project is located in the Ettie Street Pump Station Watershed. The blocks adjacent to the six 

proposed treatment facility options are highly industrial, and include a metal recycling facility, a 

concrete batch plant, various mixed light industrial and commercial properties, and some 

residential land use.   

Sediment samples taken at the catch basins adjacent to the proposed facilities yielded medium to 

very high PCB concentrations. The drainage areas for the proposed facilities range from 

approximately 0.2 acres and 0.6 acres, and largely consist of road land uses.  

Project Concept 

Filterra units are proposed for the six possible catchment retrofit locations.  Filterra
®
 units are 

proprietary biofilter devices which consist of specialized media and vegetation (trees would be 

used for this Project).  Runoff is filtered through the media and treated runoff is discharged 

through the facility underdrain.   

The proposed BMP locations were selected based on a GIS desktop screening analysis as well as 

field observations.  Field observations were conducted to determine which locations would be 

feasible for BMP installation, and included measuring distances to utility poles, visible 

underground utilities, and trees, as well as sidewalk widths.  Other impediments to installation 

and/or monitoring were also observed, such as proximity to business entrances, traffic density, 

and other factors.  Approximately 30 possible catch basins were considered for retrofit.  

Additionally, the approximate drainage boundary and flow direction was noted.  Based on these 

observations, GIS was used to approximate the right-of-way drainage areas tributary to the 

selected locations. 
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Project Design and Construction Schedule 

The conceptual design for the West Oakland Industrial Area Project is complete. The design firm 

is WRECO and 100% design is expected to be completed in August 2012. The Project is 

expected to go out to bid in October 2012 and construction is anticipated to begin in January 

2013. 

1.4 Nevin Avenue Improvements 

The Nevin Avenue Improvement Project is a planned streetscape project along Nevin Avenue 

between 19
th

 Street and 27
th

 Street in the City of Richmond. This Project includes stormwater 

treatment measures integrated into the streetscape. Planned streetscape features include standard 

street trees and curb extensions to make the street more bicyclist and pedestrian friendly. The 

City’s base contract for the Project includes rain garden curb extensions as the primary 

stormwater treatment measure. Additional treatment measures proposed under the CW4CB Task 

5 Project include permeable pavers with subterranean drainage, porous asphalt concrete 

pavement, and tree well filters. The stormwater program representative for the Project is Khalil 

Abusaba, with the Contra Costa Clean Water Program, and the municipal representative is Lynne 

Scarpa, Environmental Manager for the City of Richmond Stormwater Program. 

Project Catchment 

The site is located in a mixed civic, residential, and commercial area. Light industrial and 

historical industrial land uses are within close proximity to the Nevin Avenue Improvement 

Project location. The Project catchment contains mixed land uses. The area is largely residential 

in the lower blocks (19
th

 through 23
rd

 Streets), and is adjacent to the Richmond BART station. 

From 23
rd

 to 25
th

 Streets, the land use is largely commercial, and from 25
th

 to 27
th

 Streets, the 

City Hall buildings are the dominant land use (civic), with some commercial buildings 

interspersed.  

The drainage to the treatment measures will be largely street drainage with possible drainage 

from adjacent parcels. Flow direction varies along the extent of the Project. According to a 

survey obtained from City of Richmond, flow direction is to the west for the blocks between 19
th

 

Street and 23
rd

 Street, and again for the blocks between 24
th

 Street and 27
th

 Street. Flow is to the 

east for the block between 23
rd

 Street and 24
th

 Street.  

The site is adjacent to old industrial land uses and is within a 2.5 kilometer halo of high PCB 

concentrations. 

Project Concept 

The Nevin Avenue Improvement Project is a streetscape project along eight blocks of Nevin 

Avenue, from the Richmond BART station to Richmond City Hall. The primary stormwater 

treatment measure proposed along Nevin is rain garden (bioretention) curb extensions. A total of 

4,200 square feet of the bioretention curb extensions are proposed for as part of the 

improvements.  
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Additional stormwater treatment features proposed for the Project include a pilot treatment train. 

The treatment train would include permeable pavers with subterranean drainage, porous asphalt 

concrete pavement, and tree well filters, along with the bioretention curb extensions, and would 

be installed on two blocks of the Project (from 24
th

 to Civic Center along Nevin Avenue). The 

treatment train concept would allow for added treatment benefit in this space-constrained 

location.  

Project Design and Construction Schedule 

The Nevin Avenue Improvement Project is currently at 95% design. The design firm is BKF and 

100% design is expected to be completed in the summer of 2012. The Project is expected to go 

out to bid in October 2012 and construction is anticipated to begin in January 2013. Schedule 

may change pending authorization from grant funding organizations. 

1.5 Richmond PG&E Substation 

The PG&E Substation Project is located at South 1
st
 Street and Cutting Boulevard in the City of 

Richmond. PCBs have been detected in storm drains directly adjacent to the site as well as in the 

greater site vicinity. Bioretention facilities are the proposed stormwater treatment measure for 

the Project. The stormwater program representative for the Project is Khalil Abusaba, with the 

Contra Costa Clean Water Program, and the municipal representative is Lynne Scarpa, 

Environmental Manager for the City of Richmond Stormwater Program. 

Project Catchment 

The PG&E substation is bounded by rail and Interstate 580 to the north, a recreational vehicle 

parking lot to the west, Cutting Boulevard to the south and South 1
st
 Street to the east. The 

substation is surrounded by a concrete berm which retains most stormwater runoff on the site. 

Ground cover is largely gravel, along with a parking lot which consists partially of concrete. 

There is no landscaping on site. There is landscaping (trees and mulch) and sidewalk to the south 

of the substation parcel, which runs along the public right-of-way of Cutting Blvd. There are also 

utilities (power line pole and a utility box) located along the landscaped strip. Along the eastern 

site boundary, there is bare compacted dirt and no sidewalk between the substation parcel 

boundary and South 1
st
 Street.  

There are two catch basins that the proposed Project would connect to. The first catch basin is 

located to the south of the substation directly adjacent to the driveway. This catch basin has an 

inlet depth of 3 to 4 feet based on visual inspection. The second is located at the southeast corner 

of the site and has a drop inlet depth below storm grate of about one foot based on visual 

observation.    

Sediment samples taken at the catch basins proposed for retrofit yielded high PCB 

concentrations. 
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Treatment Measure Design Concept 

The proposed treatment measures for the Project include two alternatives. Alternative #1 would 

consist of a bioretention facility installed in the parkway adjacent to the PG&E substation along 

Cutting Boulevard and South 1
st
 Street. Bioretention Facility #1 would collect approximately 

0.49 acres along Cutting Boulevard drainage and a small portion of the PG&E substation 

entrance driveway. 

Alternative #2 would consist of two bioretention facilities. Bioretention Facility #1 would collect 

approximately 0.49 acres, as stated previously. Bioretention Facility #2 would collect drainage 

from approximately 1.17 acres of South 1
st
 Street and the substation. 

Project Design and Construction Schedule 

The City of Richmond PG&E Substation Project is currently in the design phase. The design 

firm is WRECO and 100% design is expected to be completed in October 2012. The Project is 

expected to go out to bid in December 2012 and construction is anticipated to begin in April 

2013. 

1.6 El Cerrito Green Streets  

The El Cerrito Green Streets Project includes two already constructed flow-through biotreatment 

facilities. One is located at San Pablo and Madison Avenues and the second is located at San 

Pablo and Eureka Avenues, both in the City of El Cerrito. Details about this project can be found 

at (http://www.el-cerrito.org/esd/ landscapeandwater.html) and at San Francisco Estuary 

Partnership (http://www.sfestuary.org/projects/detail.php?projectID=41). The stormwater 

program representative for the Project is Khalil Abusaba, with the Contra Costa Clean Water 

Program. 

This Project was monitored by the SFEI during the 2011/ 2012 wet season, but the results are not 

yet available. CW4CB will perform additional monitoring during the 2012/13 wet season. 

1.7 Leo Avenue HDS System 

The Leo Avenue Hydrodynamic Separator (HDS) Unit Project is located on 7th Avenue just 

southeast of Phelan Avenue in southeast San Jose. This HDS unit is planned for installation as 

part of San Jose’s Trash Load Reduction Plan, but a modified unit has been selected for 

enhanced sediment removal. The stormwater program representative for the Project is Chris 

Sommers of the Santa Clara Valley Urban Runoff Pollution Prevention Program and the City of 

San Jose representative is James Downing with the City of San Jose’s Environmental Service 

Department.  

Project Catchment 

The Leo Avenue HDS unit is expected to receive runoff from approximately 214 acres of 

commercial and industrial land uses. 

http://www.sfestuary.org/projects/detail.php?projectID=41
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Sediment samples taken on Leo Avenue, which is located within the Project’s drainage 

catchment have detected high levels of PCBs.  

Project Concept 

The City of San Jose proposes to implement a modified prefabricated HDS unit which 

incorporates a larger sump for enhanced sediment collection. 

Project Design and Construction Schedule 

The design for the Leo Avenue HDS Unit Project is complete. The Project went out to bid in 

March 2012 and construction is anticipated to begin in the summer of 2012. 

1.8 Bransten Road Curb Extensions 

The Bransten Road Curb Extensions Project is located along Bransten Road, between Old 

County Road to the southwest and Industrial Road to the northeast, in the City of San Carlos. 

Curb extension bioretention facilities are the proposed stormwater treatment measure for the 

Project. The countywide stormwater program representative for the Project is Laura Prickett, 

with the San Mateo Countywide Water Pollution Prevention Program. The City of San Carlos 

representative for the Project is Ray Chan, Acting City Engineer. 

Project Catchment 

The site is located in a highly industrial area, located adjacent to Caltrain tracks and El Camino 

Real to the southwest, and the 101 Freeway to the northwest. The combined acreage of the 

estimated catchment, which consists of Bransten Road and adjacent commercial and light 

industrial land uses, is approximately 25 acres. The approximate area of the roadway right-of-

way (sidewalks, parkways, and street width) is two acres. It is unknown if the drainage from the 

adjacent parcels flows into the street; it is assumed for this concept that parcel drainage would 

not be treated in the curb extension bioretention facilities.  

Industrial land uses within the estimated tributary area include a concrete batch processing plant, 

a top soil facility, a transfer station and fire station, and other light industrial and commercial 

land uses, including a school bus yard.  

Flow direction on the street is known to be towards the northeast. There are no storm drains 

along the upstream portion of Bransten Road. Beginning at 977 Bransten Road, there is a storm 

drain (unknown diameter) which runs along the center of the road towards Industrial Road. Soils 

underlying the site have low infiltration rates.  

Sediment samples taken on Bransten Road have detected high levels of PCBs. 

Project Concept 

The concept plan is a green street retrofit along Bransten Road. Curb extension bioretention 

facilities are proposed along Bransten Road between Old County Road and Industrial Road. The 

curb extension bioretention facilities are proposed to be similar to the stormwater curb extension 
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illustrated in the Countywide Program’s Sustainable Green Streets and Parking Lots Design 

Guidebook and the City of Portland design schematic. The curb extension bioretention facilities 

would include an underdrain where the storm drain is present and would not include an 

underdrain, if allowable, up-gradient of the existing storm drain. 

Stormwater will flow into the facilities through a curb cut located at the upstream end of the curb 

extension. The outlet from the facilities will be an elevated curb cut at the downstream end, 

which will act like an overflow weir designed to provide for 12 inches of ponding depth across 

the facility. The facility cross-section will include 1.5 feet of bioretention media underlain by 

gravel to provide storage and potential infiltration below these facilities, provided it is allowable. 

Approximately 770 linear feet of curb extension bioretention facility without an underdrain are 

proposed upstream of the storm drain. Approximately 500 linear feet of curb extension 

bioretention with an underdrain are proposed. The curb extensions are proposed to be 

approximately 6.0 feet wide, yielding a proposed total area of curb extension bioretention 

without an underdrain of 4,620 square feet, and a proposed total area of curb extension 

bioretention with an underdrain of 3,000 square feet.  

Project Design and Construction Schedule 

The Bransten Road Green Streets Project is currently in the design phase. The design firm is 

WRECO and 100% design is expected to be completed in September 2012. The Project is 

expected to go out to bid in November 2012 and construction is anticipated to begin in April 

2013. 

1.9 Broadway and Redwood  

The Broadway and Redwood Project is located east of Broadway between Redwood and Valle 

Vista in downtown Vallejo. The project would retrofit a vegetated swale in the area between 

Broadway and the Southern Pacific Railroad tracks. The land is owned by Southern Pacific but 

the Vallejo Sanitation and Flood Control District has an easement on the property that would 

permit construction of a treatment measure within the easement. Kevin Cullen, with the 

Fairfield-Suisun Sewer District, Lance Barnett, with Vallejo Sanitation & Flood Control District, 

and Sam Kumar with the City of Vallejo are the municipal leads for the Project. 

Project Catchment 

The catchment would include (1) that portion of Broadway (between Redwood and Valle Vista) 

that drains to the east (from the crown in the road) and (2) the area between the railroad tracks 

and Broadway. The portion draining from Broadway is completely impervious, whereas the area 

draining between the tracks and Broadway is mostly pervious. The land use can be characterized 

as transportation.  

The site is within a 2.5-kilometer halo of high PCB concentration.  
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Project Concept 

The treatment measure concept is to install a vegetated swale between the railroad tracks and 

Broadway. The width of the swale will be designed within the VSFCD easement. The length of 

the swale will ideally extend along the entire block of Broadway between Redwood and Valle 

Vista, but may be shorter depending on the final design. Curb cuts would be made through the 

existing curb along Broadway to divert roadway runoff into the swale.  

Project Design and Construction Schedule 

The Broadway and Redwood Project is currently in the design phase. The design firm is 

WRECO and 100% design is expected to be completed in the summer of 2012. The Project is 

expected to go out to bid in the fall of 2012 and construction is anticipated to begin in the fall or 

winter of 2012. 

1.10 Vallejo PG&E Substation  

The PG&E Substation Project is located on the corner of Sutter Street and Pennsylvania Avenue. 

The substation is bounded by an alley named Ford Al to the north, a truck container lot to the 

east, Pennsylvania Avenue to the south, and Sutter Street to the west. Sutter Street is a crowned, 

two lane road that runs north-south with a sidewalk on both sides. Approximately 12 ft of dense 

vegetation separates the PG&E substation and the Sutter Street sidewalk. The substation 

groundcover is predominantly compact gravel. Kevin Cullen, with the Fairfield-Suisun Sewer 

District and Sam Kumar with the City of Vallejo are the municipal leads for the Project. 

Project Catchment 

The catchment includes a portion of the PG&E substation at 500 Sutter Street and a portion of 

the roadway along Sutter Street. The treated watershed was estimated to be approximately 0.13 

acres. The land use is a combination of industrial and commercial. 

Project Concept 

The PG&E substation drains into two drainage inlets along Sutter Street. Within the substation 

property, a concrete berm surrounds the substation structure and directs stormwater runoff from 

the structure area into a concrete lined ditch at the southwest corner of the property. The ditch 

connects to a 15 inch culvert that flows directly into drainage Inlet #1 on the northeast corner of 

Sutter Street and Pennsylvania Street. Stormwater runoff from the rest of the substation property 

sheet flows via driveway towards Sutter Street and into drainage Inlet #2 adjacent to the 

substation driveway. A curb along the northern and eastern edges of the substation lot prevents 

substation runoff from draining towards Ford Al alley. The two drainage inlets connect to a 36 

inch culvert that flows south under Sutter Street. Information on the existing drainage systems 

was provided by the Vallejo Sanitation and Flood Control District. 

 

A new drainage inlet would be installed adjacent to the substation driveway to collect sheet flow 

from the PG&E substation site. The proposed drainage inlet would be a Contech Catchbasin 

Stormfilter. Contech Stormfilters provide stormwater treatment through a replaceable media 

filter cartridge. The cartridge media filter is available with a variety of media, including 

PhosphoSorb, Perlite, Zeolite, CFS Leaf Media, Granular Activated Carbon (GAC), and a 

Zeolite, Perlite, GAC (ZPG) blend. Stormwater flows into the drainage inlet influent chamber 
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  Updated on Aug3, 2012 

and then into a second chamber with the media filter cartridge. The medium filter cartridge traps 

pollutants but allows water to flow through the media filter and into the effluent chamber. 

 

Preliminary surveys show a gas line very close to the proposed inlet location. The curb inlet 

configuration is proposed to avoid utility conflicts. The site watershed would be approximately 

0.15 acres. Based on the watershed size, a single cartridge catchbasin would be sufficient to 

provide treatment for the site. An 18” culvert would connect the StormFilter to the existing inlet 

along the northbound lanes of Sutter Street.  

Project Design and Construction Schedule 

The PG&E Substation Project is currently in the design phase. The design firm is WRECO and 

100% design is expected to be completed in the summer of 2012. The Project is expected to go 

out to bid in the fall of 2012 and construction is anticipated to begin in the fall or winter of 2012. 
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Appendix A6 
 
Excerpt from CLEAN WATERSHEDS FOR A CLEAN BAY (CW4CB) SEMI-
ANNUAL PROGRESS REPORT NUMBER THREE 
February 13, 2012 
Reporting Period: April 1, 2011 through September 30, 2011 
 

Task 6.  Risk Communication and Exposure Reduction 
 
This task will implement a regional program of risk communication activities to raise public 
awareness of fish contamination issues in San Francisco Bay and to encourage fish-consuming 
populations to reduce their exposure to pollutants in contaminated fish.  The Project Work Plan 
describes how this effort will be accomplished and includes four general sub-tasks: 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

 Sub-task 2.  Develop a broad risk communication strategy. 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

 Sub-task 4.  Conduct evaluation activities. 
 
BASMAA developed the above sub-tasks and an associated schedule in coordination with a Bay 
Area risk communication and exposure reduction work group that included representatives 
from BASMAA, the California Department of Public Health (CDPH), Bay Area Clean Water 
Agencies (BACWA), and Regional Water Board and EPA staff.  This task is receiving additional 
funding from other dischargers to the Bay that have similar NPDES permit requirements, 
including BACWA and industrial dischargers.  CDPH is now under contract through the Aquatic 
Science Center (ASC) to BASMAA to conduct the above sub-tasks as part of what is now called 
the San Francisco Bay Fish Project (SFBFP). 
 
A.  Description of activities accomplished 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

During a previous reporting period, a Stakeholder Advisory Group (SAG) was formed.  The SAG’s 
primary function is to review and guide the risk communication and exposure reduction 
activities implemented under the SFBFP.  The SAG also provides a forum for SAG members to 
learn about fish contamination and related topics, and promote collaboration and new activities 
among SAG members. 
 
During this reporting period, the SAG met in May 2011 to be introduced to the funded groups 
(see Sub-task 3) and their projects and for all to receive and discuss a presentation about the 
new advisory for San Francisco Bay, including key advisory messages and effective ways of 
delivering them.  CDPH convened a SAG signage subcommittee meeting in August 2011 to 
discuss the development of a warning sign for San Francisco Bay based on the updated advisory.  
The group reviewed and provided suggestions for improving some preliminary sign designs that 
were developed by CDPH.  The SAG also met in September 2011 (fourth meeting overall) to 
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discuss the development of the fish consumption warning sign.  The goal with the creation of 
this sign is to help anglers identify the fish that are safe to eat from the SF Bay, as well as which 
fish to avoid.  The SAG also received a presentation about signage and other education 
strategies of the Fish Contamination Education Collaborative (FCEC).  FCEC is a component of 
the Palos Verdes Shelf Superfund Site remediation effort that is managed by EPA.  The agenda, 
presentations, and meeting summary have been posted on the project website 
www.sfei.org/sfbfp. 
 

 Sub-task 2.  Develop a broad risk communication strategy. 

The Bay Area risk communication and exposure reduction work group has agreed that this sub-
task will focus on developing a broad risk communication framework that will serve as the basis 
for planning future outreach, education, and risk reduction activities.  The framework will 
address how to communicate information about fish contamination issues, including the current 
advisory, to fish consuming populations, with an emphasis on those populations at greatest risk.  
One important component of the framework is the mini-grant program (Sub-task 3). 
 
During the last reporting period, CDPH developed a draft framework for review and comment by 
the SAG, including a project goal and five objectives. 
 
During this reporting period, after review and comment, the framework was finalized. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

During previous reporting periods, as reported under Sub-task 1, working through the SAG, 
CDPH developed an RFP and proposal selection process for awarding mini-grants (i.e., sub-
awards).  CDPH received significant and valuable input from the SAG to guide the general goals 
of the mini-grant program and several SAG members, including Geoff Brosseau, CW4CB's 
Principal Investigator, were selected to be on the proposal selection panel.  The RFP was 
released in mid-February 2011 with proposals due back by April 1, 2011.   
 
During this reporting period, nine proposals received back by April 1.  The selection panel 
reviewed and scored the proposals and selected four projects from the following organizations 
for funding: 

1. California Indian Environmental Alliance 

2. APA Family Support Services 

3. Greenaction for Health and Environmental Justice 

4. Kids for the Bay 
 
CDPH assessed the training needs of the four groups, developed the training, and conducted the 
training for nine staff from the four grantee groups in June 2011.  The first half of the training 
focused on fish contamination issues including the sources of PCBs and mercury in San Francisco 
Bay, health risk and benefits of fish, and the San Francisco Bay advisory (see sub-task 4 for 
information on the second half training).  Also, by June 30, Memoranda of Agreements 
regarding the mini-grants for two of the four groups had been signed. 
 

http://www.sfei.org/sfbfp


 

 

CDPH continued to support the funded group projects by conducting additional fish 
contamination and evaluation training for Greenaction staff, reviewing an educational brochure 
developed by Greenaction, translating some of the evaluation tools into Spanish for Kids for the 
Bay, and developing poster-sized versions of the advisory materials for several groups. 
 

 Sub-task 4.  Conduct evaluation activities. 
 
Evaluation is a critical sub-task.  Evaluation activities will include: evaluation of the SAG, mini-
grant evaluation activities by the funded groups, and evaluation of the mini-grants task overall.   
 
During this reporting period, CDPH facilitated real-time, self-evaluations by the SAG of their 
meetings.  During the last reporting period, the RFP required that project evaluation be a key 
component of any mini-grant proposal and subsequent project, including assigning a significant 
amount of the proposal scoring (20%) to that aspect of the proposals.  So, also during this 
reporting period, the second half of the training CDPH conducted for sub-award recipients in 
June (see sub-task 3) focused on evaluation and included an overview of evaluation methods 
and tools, and a review of project evaluation reporting requirements.  Also, the funded groups 
filled out an “Evaluation Workbook” that will serve as their project’s evaluation plan. 
 
B.  Status of Achieving Milestones 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group: 

This sub-task/s milestone was achieved during a previous reporting period.  The schedule in the 
Project Work Plan calls for convening the SAG during the first quarter of the project (July - 
September 2010).  Initial planning was conducted during the first quarter and the SAG held its 
introductory meeting in December 2010.  The SAG has met three more times through this 
reporting period. 
 

 Sub-task 2.  Develop a broad risk communication strategy. 

The schedule in the Project Work Plan calls for developing a broad risk communication strategy 
during the seven-quarter period of Year 1 Q2 through Year 4 Q4 (October 2010 - June 2012).  As 
reported above under Sub-task 2, development of the strategy was initiated and has been 
completed in the form of a framework. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

The schedule in the Project Work Plan calls for awarding and overseeing implementation of 
mini-grants during the ten-quarter period of Year 2 Q1 through Year 4 Q2 (July 2011 – October 
2013).   The awarding of mini-grants was accomplished ahead of schedule in Year 1 Q4, and 
overseeing implementation is underway and ongoing. 
 

 Sub-task 4.  Conduct evaluation activities.  

The schedule in the Project Work Plan calls for conducting evaluation activities near the end of 
the project during Q2 and Q3 of Year 4 (October 2013 – January 2014), which will be done at 
that time but evaluation of the SAG occurred during this reporting period.     
 
 



 

 

 
C.  Problems encountered with achieving outputs/outcomes and their resolutions 
 
Problems related to this task were not encountered during this reporting period. 
 
D.  Planned activities for the next six months 

 
Activities planned for the next reporting period will be focused on the following: 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

The SAG will continue to help create, inform, and guide the development of a risk 
communication framework (Sub-task 2).  In addition, the SAG meetings will continue to be used 
to keep members updated on the progress of the mini-grants (Sub-task 3) and related activities 
(e.g., fish monitoring activities, Bay PCBs TMDL, new San Francisco Bay fish consumption 
advisory), and encourage new activities and collaborations among the participating groups (e.g., 
sign posting by fishing location managers). 
 

 Sub-task 2.  Develop a broad risk communication strategy. 

Sub-task 2 was completed during this reporting period.  No activities are planned for the next 
reporting period, although the framework may be opened for lessons learned comments by the 
SAG at some point during the remainder of the project. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

CDPH and the SAG will continue to provide oversight of the four mini-grant funded projects.  
 

 Sub-task 4.  Conduct evaluation activities. 

The SAG will continue to conduct self-evaluations of their meetings.  The mini-grant funded 
groups will start to implement evaluation processes for their mini-grant project activities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Excerpt from CLEAN WATERSHEDS FOR A CLEAN BAY (CW4CB) SEMI-
ANNUAL PROGRESS REPORT NUMBER FOUR 
September ____, 2012 
Reporting Period: October 1, 2011 through March 30, 2012 
 

Task 6.  Risk Communication and Exposure Reduction 
 
This task will implement a regional program of risk communication activities to raise public 
awareness of fish contamination issues in San Francisco Bay and to encourage fish-consuming 
populations to reduce their exposure to pollutants in contaminated fish.  The Project Work Plan 
describes how this effort will be accomplished and includes four general sub-tasks: 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

 Sub-task 2.  Develop a broad risk communication strategy. 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

 Sub-task 4.  Conduct evaluation activities. 
 
BASMAA developed the above sub-tasks and an associated schedule in coordination with a Bay 
Area risk communication and exposure reduction work group that included representatives 
from BASMAA, the California Department of Public Health (CDPH), Bay Area Clean Water 
Agencies (BACWA), and Regional Water Board and EPA staff.  This task is receiving additional 
funding from other dischargers to the Bay that have similar NPDES permit requirements, 
including BACWA and industrial dischargers.  CDPH is under contract through the Aquatic 
Science Center (ASC) to BASMAA to conduct the above sub-tasks as part of what is now called 
the San Francisco Bay Fish Project (SFBFP). 
 
A.  Description of activities accomplished 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

During a previous reporting period, a Stakeholder Advisory Group (SAG) was formed.  The SAG’s 
primary function is to review and guide the risk communication and exposure reduction 
activities implemented under the SFBFP.  The SAG also provides a forum for SAG members to 
learn about fish contamination and related topics, and promote collaboration and new activities 
among SAG members. 
 
During this reporting period, CDPH continued development of the San Francisco Bay warning 
sign.  A revised sign was presented to the signage subcommittee on November 15.  CDPH 
convened the fifth and sixth meetings of the SAG on December 6, 2011 and March 8, 2012.  The 
main December 6 agenda items were to (1) review and approve the new warning sign for San 
Francisco Bay and discuss posting, (2) learn about the Regional Monitoring Program sport fish 
sampling activities and discuss additional sampling activities that would support a more 
comprehensive advisory, and (3) hear updates from the funded groups on their projects (see 
Sub-task 3).  In January, CDPH convened a conference call with the county health and 
environmental health agencies (including several who have not been participating on the SAG) 
to update them about the sign and posting activities.  CDPH also convened a call with OEHHA 



 

 

staff and received final approval from them on the sign.  CDPH printed 350 copies of the SFB 
warning sign in a digital high pressure laminate material and will begin distributing the signs to 
the counties for posting in the next quarter.  The main March 8 agenda items were to (1) hear 
an update on the San Francisco Bay sign and discuss possible media activities around the 
posting, (2) learn about the Water Board’s TMDL activities, (3) discuss possible future activities, 
should the SFBFP continue beyond the current funding, and (4) hear updates from the funded 
groups on their projects (see Sub-task 3).  The agendas, presentations, and meeting summaries 
have been posted on the project website www.sfei.org/sfbfp.  
 

 Sub-task 2.  Develop a broad risk communication strategy. 

The Bay Area risk communication and exposure reduction work group previously agreed that 
this sub-task focus on developing a broad risk communication framework that serves as the 
basis for planning future outreach, education, and risk reduction activities.  The framework 
addresses how to communicate information about fish contamination issues, including the 
current advisory, to fish consuming populations, with an emphasis on those populations at 
greatest risk.  One important component of the framework is the mini-grant program (Sub-task 
3). 
 
During the last reporting period, after review and comment, CDPH finalized the framework but 
has left open the possibility that it may be revised based on SAG input. 
 
During this reporting period, no additional work on the framework was necessary. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

During previous reporting periods, as reported under Sub-task 1, working through the SAG, 
CDPH developed an RFP and proposal selection process for awarding mini-grants (i.e., sub-
awards).  CDPH received significant and valuable input from the SAG to guide the general goals 
of the mini-grant program and several SAG members, including Geoff Brosseau, CW4CB's 
Principal Investigator, were selected to be on the proposal selection panel.  The RFP was 
released in mid-February 2011 with proposals due back by April 1, 2011.  Nine proposals were 
received; the selection panel reviewed and scored the proposals, and selected four projects 
from the following organizations for funding: 

5. California Indian Environmental Alliance 

6. APA Family Support Services 

7. Greenaction for Health and Environmental Justice 

8. Kids for the Bay 
 
During this reporting period, all four funded groups submitted their midterm reports.  APA, 
Greenaction, and Kids for the Bay have made good progress on their projects and CDPH has 
approved the next payment of their award (40% of the awarded amount).  The California Indian 
Environmental Alliance (CIEA) had some difficulty implementing their project as originally 
planned.  CIEA’s project partner, the Native American Health Clinic (NAHC) WIC clinic, was 
unable to participate fully in the project, due in part to budget and staffing reductions at the 
clinic.  CIEA had to redesign some parts of their project and worked closely with the clinic staff 
and CDPH to finalize these changes and renegotiate their MOA.   

http://www.sfei.org/sfbfp


 

 

 
There were two main changes to the CIEA project.  First, CIEA reduced the number of people 
included in their fish consumption survey from 8,000 to 1,000, and added an educational 
intervention and evaluation after the survey.  The reduction in survey participants was 
necessary because the population served by their project partner, the NAHC-WIC clinic, was 
smaller than anticipated.  CIEA will supplement the survey by conducting interviews at several 
community events.  Second, CIEA will not conduct the community education meetings with WIC 
participants as described in their original MOA.  Instead, in collaboration with the WIC clinic 
staff, CIEA has designed a fish curriculum called “Making Healthy Fish Choices” that uses a WIC 
class format and will be offered at the clinic during the spring.  CDPH approved the next award 
payment to CIEA after they completed 100 surveys and the fish curriculum.  CDPH collaborated 
with CIEA in conducting a half-day training for 10 of the WIC clinic staff on February 29.  CDPH 
also conducted a site visit with CIEA staff while they implemented their fish consumption survey 
at the NAHC-WIC clinic.   
 
In addition to the training on February 29, CDPH has provided significant support to the CIEA 
project in February and March, which has included: 

 providing extensive comments on CIEA’s fish consumption survey and fish curriculum. 

 developing an educational “pledge” for the fish curriculum participants and translating 
the pledge into Spanish and Vietnamese.  This pledge serves as an educational handout 
but will also help CIEA track SF Bay fish consumers who attend the fish class.   

 translating a CDPH low-literacy brochure (“Safety Tips for Eating Fish”) into Spanish so it 
could be used as part of the fish curriculum 

 creating poster versions  of the low-literacy brochure in English and Spanish.  

 providing a Spanish-speaking interviewer who assisted CIEA in conducting fish 
consumption interviews at the NAHC-WIC clinic. 

 printing of educational materials and providing training tools.    
 
Although $100,000 was originally set aside to support the four funded groups, only $95,000 was 
requested and awarded to the groups.  The remaining $5,000 was made available to the four 
groups upon request to support their projects.  CDPH approved supplemental funding of $1,250 
for all of the four groups. 
 
CDPH staff conducted a site visit with Kids for the Bay.  CDPH observed a lesson given by Kids 
staff to a 3rd grade class at the Cox Academy in Oakland. 
 
CDPH assisted Greenaction by reviewing their educational brochure and translating it into 
Chinese, completing a Vietnamese translation of their educational brochure. 
 
CDPH also provided training on advisories and fish contamination issues to 20 park supervisors 
from the East Bay Regional Park District at a meeting on November 9, 2011.  
 
CDPH conducted training for 16 staff from APA Family Support Services and APA partner 
organizations including Nihonmachi Little Friends, Korean Center, Inc., Lao Seri Association 
(Cambodian and Laotian Services Programs), Vietnamese Family Services, Pilipino Senior 
Resource Center, and WestBay Multi Services Center.  From both the APA and CIEA trainings 



 

 

there was an increase in knowledge from the pre/post test and very positive comments from 
the written evaluations. 
 
CDPH completed the Chinese translation of the advisory brochure.  As with the other brochures, 
there are two different covers for the brochure.  CDPH printed 3,000 copies of the clinic cover 
brochure (Chinese) and distributed them to the funded groups (printing of 2,000 copies of the 
shark cover brochure in Chinese is in progress).  CDPH also completed the Chinese translation of 
the kiosk version.  These Chinese materials have also been posted on the project website.  CDPH 
also completed the Vietnamese translation of the advisory brochure (including two versions—a 
clinic cover and a shark cover) and kiosk version.  CDPH printed 2,000 copies of the clinic cover 
Vietnamese brochure and provided these to the funded groups.  These materials have been 
posted on the project website.  CDPH is also in the process of printing 150 copies of the advisory 
kiosk version (English) in a rigid PVC plastic that will be distributed along with the SF Bay sign for 
posting on kiosk or bulletin boards at fishing sites.   
 

 Sub-task 4.  Conduct evaluation activities. 
 
Evaluation is a critical sub-task.  Evaluation activities will include: evaluation of the SAG, mini-
grant evaluation activities by the funded groups, and evaluation of the mini-grants task overall.   
 
During this reporting period, CDPH continued to facilitate real-time, self-evaluations and 
modifications by the SAG of their meetings.  Training evaluation was described above under 
Sub-task 3.  
 
B.  Status of Achieving Milestones 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group: 

This sub-task/s milestone was achieved during a previous reporting period. The SAG has met 
two times during this reporting period. 
 

 Sub-task 2.  Develop a broad risk communication strategy. 

The schedule in the Project Work Plan calls for developing a broad risk communication strategy 
during the seven-quarter period of Year 1 Q2 through Year 4 Q4 (October 2010 - June 2012).  As 
reported above under Sub-task 2, development of the strategy was initiated and completed in 
the form of a framework. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

The schedule in the Project Work Plan calls for awarding and overseeing implementation of 
mini-grants during the ten-quarter period of Year 2 Q1 through Year 4 Q2 (July 2011 – October 
2013).   The awarding of mini-grants was accomplished ahead of schedule in Year 1 Q4, and 
overseeing implementation is underway and ongoing. 
 

 Sub-task 4.  Conduct evaluation activities.  

The schedule in the Project Work Plan calls for conducting evaluation activities near the end of 
the project during Q2 and Q3 of Year 4 (October 2013 – January 2014), which will be done at 
that time but evaluation of the SAG occurred during this reporting period.     



 

 

 
C.  Problems encountered with achieving outputs/outcomes and their resolutions 
 
Problems related to this task were not encountered during this reporting period. 
 
D.  Planned activities for the next six months 

 
Activities planned for the next reporting period will be focused on the following: 
 

 Sub-task 1.  Convene a risk reduction stakeholder advisory group. 

The SAG will continue to help create, inform, and guide the development of a risk 
communication framework (Sub-task 2).  In addition, the SAG meetings will continue to be used 
to keep members updated on the progress of the mini-grants (Sub-task 3) and related activities 
(e.g., fish monitoring activities, Bay PCBs TMDL, new San Francisco Bay fish consumption 
advisory), and encourage new activities and collaborations among the participating groups (e.g., 
sign posting by fishing location managers). 
 

 Sub-task 2.  Develop a broad risk communication strategy. 

Sub-task 2 was completed during a previous reporting period.  No activities are planned for the 
next reporting period, although the framework may be opened for lessons learned comments by 
the SAG at some point during the remainder of the project. 
 

 Sub-task 3.  Award and oversee implementation of mini-grants. 

CDPH and the SAG will continue to provide oversight of the four mini-grant funded projects.  
 

 Sub-task 4.  Conduct evaluation activities. 

The SAG will continue to conduct self-evaluations of their meetings.  The mini-grant funded 
groups will start to implement evaluation processes for their mini-grant project activities. 
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San Francisco Bay Fish Project 
Quarterly Report 
April 1, 2012 – June 30, 2012 
Submitted on June 28, 2012, to the Aquatic Science Center by the California 
Department of Public Health 
 
 
Task 1:  Conduct Needs Assessment 
Completed. 
 
 
Task 2:  Create and Convene Stakeholder Advisory Group (SAG)  
Percent completion of task:  100% 
 
CDPH convened the seventh (and last) meeting of the SAG on June 14th, 2012.  The 
main agenda items were (1) final presentations from the funded groups, (2) an update 
on the San Francisco Bay sign posting and forthcoming media activities, (3) results of 
the survey on possible future activities, and (4) a presentation on Biomonitoring 
California.  Biomonitoring California is a CDPH and Cal-EPA program to develop a 
biomonitoring program for the State (see 
http://www.oehha.ca.gov/multimedia/biomon/about.html).  There were 21 attendees 
(including CDPH staff) (see agenda and draft meeting notes in Attachments 2A and 2B).  
The agenda and presentations have been posted on the project website 
www.sfei.org/sfbfp.  The meeting summary will be posted once it is finalized. 
 
CDPH received the San Francisco Bay “Fish Smart” warning signs that were ordered 
from the printer.  We printed slightly fewer signs (319, not 350) due to the higher costs 
of producing these signs than expected.  CDPH contributed $9,000 toward the printing 
costs of the sign (total printing cost was $15,103).  During early May, the signs were 
distributed to our partners in 6 counties and other organizations for posting.  CDPH has 
developed a list of fishing locations drawn primarily from the California Recreational 
Fisheries Survey (Attachment 2C).  The organizations posting the signs were asked to 
fill out a sign tracking form (Attachment 2D).  As of June 28th, only about 12% of the 
sites identified by CDPH have been posted.  CDPH will continue to work with the 
posting agencies to complete posting activities. 
 
CDPH is working with San Francisco Department of Public Health to plan a media event 
to highlight in the posting of the signs and the funded group projects.  The media event 
would include the issuing of a press release to inform the media about the fish advisory 
and to invite media to the posting of a sign at a San Francisco pier.  SAG members, 
including SFDPH staff, CDPH and SF-based funded groups, will be available to answer 
questions relevant to their roles.  CDPH is also exploring doing a similar event with the 
City of Berkeley. 
 
Task 2 Attachments: 
2A.  SAG meeting June 14th agenda 
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2B.  SAG draft meeting notes (includes list of meeting attendees on the last page) 
2C  SFB Fishing Site list   
2D  Sign Tracking Form 
 
 
Task 3. Conduct Risk Communication and Exposure Reduction Activities  
Percent completion of task:  90% 
 
Task 3(a) Risk Communication and Exposure Reduction Framework 
Completed. 
 
Task 3(b) Project Subcontracts 
 
The funded projects are close to completion of their projects.  CDPH asked the funded 
groups to submit their final reports by July 2nd using the final report template 
(Attachments 3A).  However, CDPH has already granted two of the groups an extension 
of this due date.  CDPH granted Kids for the Bay an extension until July 27th that they 
requested in November 2011.  Kids anticipated needing extra time to complete their 
final report because some of their project activities would continue into June 2012. 
 
The California Indian Environmental Alliance (CIEA) reported that they were unable to 
reach their target of 1000 waiting room interviews at the Native American Health Center, 
Women, Infants and Children (NAHC-WIC) clinic.  While they continued to interview at 
the clinic, they began to encounter people they had already interviewed.  They tried to 
expand the survey by interviewing at the NAHC Seven Directions clinic (in addition to 
the WIC clinic) and still could not reach their target.  CIEA estimates that they 
interviewed about 775 people.  CIEA also requested and was granted an extension on 
their final report until July 18th because their project lead was unavailable for several 
weeks in June due to prior commitments.    
 
CDPH conducted site visits with Greenaction and APA (site visits with Kids for the Bay 
and CIEA were conducted in Dec. 2011 and March 2012, respectively).  CDPH staff 
observed a workshop given by Greenaction staff for Tongan youth that included 
presentations and a fish bingo game.  CDPH also observed a workshop for Chinese 
youth given by APA interns who were trained by APA staff.  In addition, CDPH staff 
attended a Kids for the Bay event where students from Cox Academy in Oakland 
conducted presentations on San Francisco Bay fish contamination to their parents and 
family members. 
 
CDPH conducted in-person evaluation interviews with staff from the funded groups that 
included questions about challenges, lessons learned, how to incorporate behavior 
change into their projects, capacity building, and sustainability.  The funded groups 
were also asked to evaluate CDPH (see list of interview questions in Attachment 3B).  
The interview questions were reviewed by USEPA, Regional Board, BACWA, and 
BASMAA, and revised based on their input.  The evaluation interview results will be 
described in CDPH’s final report. 
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CDPH continued to provide technical assistance and support to the funded groups in a 
variety of ways.  This assistance during the past quarter included the following: 
 

1. CIEA 
• Translation of the “Making Healthy Fish Choices” curriculum into Spanish. 
• Designing a focus group guide for evaluating the “Making Healthy Fish Choices” 

classes  
• Moderating two focus groups, including one focus group in Spanish.  CDPH will 

moderate a third focus group in Vietnamese that is planned for July 9th.   
• Providing a Spanish-speaking interviewer for approximately 10 days who 

assisted CIEA in conducting fish consumption interviews at the waiting rooms of 
the NAHC- clinics.  The interviewer also implemented the CIEA’s educational 
intervention at the end of the interview. 

• Printing educational materials, surveys, and evaluation tools.    
 

2. Kids for the Bay 
• Translating into Spanish the following materials: 

o An invitation to the Fish Presentation and Cooking Demonstration  
o A take-home interview for student to use to interview their 

parents/guardians on the Safe Bay Food Consumption Action Project 
o A post-test survey for parents/guardians who attend the Fish Cooking 

Student Presentations 
• Printing educational materials.    

 
3. APA 
• Printing educational materials. 
 

Task 3(c) Advisory Brochure and Kiosk Flyer 
 
CDPH completed the translations of the advisory brochure (clinic cover) in six additional 
languages (see table below and Attachments 3B-3G).  These materials have been 
posted on the project website.  The advisory brochure is now available in 9 languages 
plus English.  CDPH printed four of new languages using offset printing (quantities are 
listed in the table below).  CDPH funds ($941.45) paid for the printing of these 
brochures.  (Smaller quantities of the other languages were printed in-house on a color 
copier and provided to the funded groups).  Kiosk versions and shark cover brochures 
for the new six languages are still under development.  One final language (Japanese) 
is still being developed. 
  
New Advisory Brochure Languages (clinic cover) 
Languages  Number of copies 

produced through 
offset printing  

Cambodian 1000 
Samoan 1000 
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Tagalog 1000 
Korean 1000 
Tongan 0 
Laotian 0 
 
CDPH also produced 200 copies of the kiosk version of the advisory (English only) in a 
rigid PVC plastic.  These printed plastic kiosk versions were distributed to the counties 
and other groups for posting on kiosks and bulletin boards at fishing sites near where 
the San Francisco Bay sign is posted. 
 
Task 3(d) Identify Future Activities 
 
CDPH explored possible future activities with the SAG that could be implemented with 
additional funding.  CDPH began by discussing possible future activities with the SAG at 
the March 8th, 2012, meeting.  CDPH presented a list of suggestions for future activities 
that had been raised at past meetings and recorded SAG comments for additional 
activities.  Due to time constraints at the meeting, CDPH asked all SAG members to 
respond to an online survey about future activities.  This survey included questions 
about whether there was support for current activities (SAG, small grant program, 
educational materials, trainings/technical assistance), ideas for new activities, 
populations and activities that should be targeted in the grant program, and ranking of 
the level of importance of the list of activities suggested from past meetings.  Ten SAG 
members responded to the online survey.  A draft summary of all the responses we 
received was presented to the SAG at the June 14th meeting and provided in a handout 
(see Attachment 3H).  This handout was also sent out to the SAG after the meeting and 
we asked for further comments.  We will revise and finalize this document after we 
include these final comments. 
 
This subtask (Task 3(d)) also requires CDPH to explore alternative funding sources and 
other ways to sustain the program.  CDPH and SFEI developed an initial proposal for 
the USEPA Water Quality Improvement Fund.  This proposal requested $949,384 that 
would have funded the project for four years.  We were not selected to submit a full 
proposal. 
 
CDPH has also been providing periodic updates to the SAG about small grant programs 
that could fund fish education projects by stakeholder groups.  These grants include: 

• USEPA (CARE, Environmental Education, Environmental Justice) 
• J.W. & H.M. Goodman Foundation 
• Center for Environmental Health 
• Wells Fargo & Company/National Fish and Wildlife Foundation. 

 
Task 3 Attachments: 
3A  Final report template for funded groups 
3B  Advisory brochure in Cambodian  
3C  Advisory brochure in Samoan 
3D  Advisory brochure in Tagalog 
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3E  Advisory brochure in Korean 
3F  Advisory brochure in Tongan 
3G  Advisory brochure in Laotian 
3H  Future activities draft summary  
 
 
Task 4.  Program Evaluation and Coordination 
Percent completion of task:  85% 
 
CDPH conducted a year-end evaluation at the June 14th SAG meeting.  A draft 
summary is provided in Attachment 4A.  This evaluation included questions about the 
June 14th meeting as well as questions about the SAG over the course of the project.  
There were 11 respondents.  CDPH is still working on having other SAG member fill out 
the evaluation form and will revise the summary if additional evaluation forms are 
received. 
  
During June, CDPH met with staff from each of the funded groups to conduct in-person 
evaluation interviews.  A list of questions asked during these evaluation interviews is 
provided in Attachment 4B.  CDPH will provide a summary of these interviews in our 
final report. 
 
Task 4 Attachments: 
4A  Year-end SAG meeting (June 14th) evaluation draft 
4B  Interview questions to evaluation funded group projects  
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Municipal Regional Permit - Pilot Stormwater Diversion Projects - Provisions C.11f and C.12.f 

Project Characterization

Diversion Type Expected Diversion Flow 
(gpm) Monitoring

Gravity Pumped Contin. Batch Wet 
weather

Dry weather Pollutants Other Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

 Alameda 1. Evaluate load reductions 1000 residential X X 25 max 25 max SSC, DOC (potential), 1.  Pre-project wet and/or dry season monitoring and analysis █ █

Ettie St. Pump Station 2. Pilot turbidity trigger for diversion industrial mix partical size, turbidity (forebay), 2.  Detailed planning and workplan development █ █
City of Oakland 3. Establish particle size-POC concentration relationships commercial station pumping volume, 3.  Equipment installation/construction and implementation █ █ █

4. Project cost/benefits and challenges of larger-scale project 
scenarios pretreatment volume, 3.a  Large scale scenario development █ █ █

5. Coordinate with pilot retrofit to leverage data collection diversion volume, rainfall 4.  Post installation/construction monitoring and analysis █ █ █ █

5.  Data analysis and interpretation and project reporting █ █ █ █ █ █

 Contra Costa 339 X TBD TBD TBD TBD Mass sediment removed 1.  Pre-project wet and/or dry season monitoring and analysis █

North Richmond Pump Station 2.  Detailed planning and workplan development █ █ █ █ █

City of Richmond 3.  Equipment installation/construction and implementation █ █
2. Design a diversion pilot project that can be permitted for 
discharge to West County Wastewater District

Mixed residential, 
light industrial; 
formerly used for 
nursuries

4.  Post installation/construction monitoring and analysis █

3. Evaluate operating techniques that can treat first flush 
without adversely impacting POTW capacity 5.  Data analysis and interpretation and project reporting █

 Fairfield/Suisun 1. Evaluate pollutant loads to the Bay that are reduced due to 
stormwater diversion. 6 Commercial X NA 10000 

gallons Mercury, PCBs SSC 1.  Pre-project wet and/or dry season monitoring and analysis █

State Strret Pump Station 2.  Estimate projected benefits, challenges and costs of 
operating a similar diversion in a similar drainage area and/or 
an area known to have elevated concentrations of PCBs or 
mercury.

2.  Detailed planning and workplan development █ █

3. Document the knowledge and experience gained from 
evaluation of the diversion project. 3.  Equipment installation/construction and implementation █

4.  Post installation/construction monitoring and analysis █ █ █ █ █

5.  Data analysis and interpretation and project reporting █ █ █

 San Mateo
1. Characterize PCB and Hg concentrations in dry & wet 
weather flows into the pump station and establish relationships 
as feasible among turbidity, SSC, and pollutant concentrations.

330 Industrial X X 25 max 25 max Mercury, PCBs SSC, TOC, partical size, turbidity 1.  Pre-project wet and/or dry season monitoring and analysis

Pulgas Creek Pump Station

2. Pilot-test the practicability of using a turbidity threshold 
trigger to selectively divert flows with elevated turbidity and 
associated particle-bound pollutants and thereby optimize 
pollutant loads diverted.

diversion and stormwater runoff 
volumes, rainfall 2.  Detailed planning and workplan development █ █

City of San Carlos

3. Evaluate costs and benefits (reduction of pollutant loads to 
the Bay) due to the pilot-scale diversion of urban runoff from 
the pump station to the sanitary sewer system.

3.  Equipment installation/construction and implementation █ █

4. Estimate costs and benefits of implementing a larger scale 
and more permanent diversion. 4.  Post installation/construction monitoring and analysis █ █ █ █

5.  Data analysis and interpretation and project reporting █ █ █

 Santa Clara 1.    Evaluate pollutant loads reduced due to current operation 
of diversion structure. 50 Light Industrial X X Mercury, PCBs, SSC, DOC, partical size, turbidity, 1.  Pre-project wet and/or dry season monitoring and analysis

Passive MS4 Diversion Structure
City of Palo Alto 2.    Estimate projected benefits, challenges and costs of 

constructing and operating a similar diversion structure in other 
watersheds 

Multi-family Res.

Metals
diversion and stormwater runoff 
volumes, rainfall 2.  Detailed planning and workplan development █ █

3.    Document the knowledge and experience gained from 
evaluation of the diversion structure to inform planning of urban 
runoff diversions in the next permit term.

3.  Equipment installation/construction and implementation █ █

4.  Post installation/construction monitoring and analysis █ █ █ █

5.  Data analysis and interpretation and project reporting █ █ █ █ █ █

Status Reports, Regional SEE ATTACHMENT A Submit Annual Status Reports █ █

Interpretation and Reporting Submit Integrated Report █

NA

2012 2013 2014

NA

Project Name & Location Tasks

Mercury, PCBs

PCBs, mercury, 
metals

1. Evaluate PCB and mercury loads avoided through pump 
station maintenance conducted in conjunction with diversion to 
a POTW.

Catchment Size 
(acres)

Primary Land 
UsesProject Objectives

Diversion Project summary matrix combined 1 of 1
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ATTACHMENT A 
 
 
 
Municipal Regional Permit – Evaluating PCB/Hg Pilot Project Results thru 
the Integrated Monitoring Report (IMR) - Provisions C.11 and C.12.  
 

The pilot projects called for in MRP Provisions C.11 and C.12 will increase our 
understanding of the effectiveness, costs, and applicability of a variety of potential 
control measures towards the goal of attaining a ninety percent reduction in stormwater 
loads of PCBs and a fifty percent reduction in stormwater loads of mercury over a twenty 
year period.  These pilot projects include pollutant source property identification and 
referral to regulatory agencies, enhancements to municipal operation and maintenance 
(O&M) practices (e.g., street sweeping, storm drain system maintenance), stormwater 
treatment retrofitting, stormwater diversion to POTW studies, and evaluating prevention 
of release of PCBs in materials such as caulks and sealants during renovation or 
demolition of buildings and other structures. 

The effectiveness of each type of piloted control measure in reducing stormwater runoff 
pollutant loadings to the Bay will be qualitatively and quantitatively evaluated and 
compared based on specific criteria, including the following: 

1. Feasibility – is a control measure generally practicable? 

2. Efficiency – what is the cost-effectiveness of the control measure (e.g., $/kg pollutant 
load reduced)? 

3. Opportunity – what overall reduction in rate of pollutant mass loading can the control 
measure achieve? 

BASMAA MRP stormwater programs will report the findings of the pilot studies and 
related evaluations in the Integrated Monitoring Report (IMR), which is due March 2014.  
A BASMAA Regional Project is underway to scope and develop the IMR.  In parallel with 
development of the IMR, BASMAA representatives will work with Regional Water Board 
staff to apply the lessons learned during this permit term, identify cost-effective next 
steps in implementing the mercury and PCB TMDLs, and develop the mercury and PCB 
provisions for the next iteration of the MRP, with the goal of preparing a first draft of the 
new permit language by the fall of 2014. 
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 RMP ORIGIN AND PURPOSE  
 
In 1992 the San Francisco Bay Regional 
Water Board passed Resolution No. 92-043 
directing the Executive Officer to send a letter 
to regulated dischargers requiring them to 
implement a regional multi-media pollutant 
monitoring program for water quality (RMP) in 
San Francisco Bay. The Water Board’s 
regulatory authority to require such a program 
comes from California Water Code Sections 
13267, 13383, 13268 and 13385.  The Water 
Board offered to suspend some effluent and 
local receiving water monitoring requirements 
for individual discharges to provide cost 
savings to implement baseline portions of the 
RMP, although they recognized that additional 
resources would be necessary. The 
Resolution also included a provision that the 
requirement for a RMP be included in 
discharger permits.  The RMP began in 1993, 
and over the past 19 years has been a 
successful and effective partnership of 
regulatory agencies and the regulated 
community. 
 
The goal of the RMP is to provide the high 
quality body of knowledge on estuarine 
contamination needed for managing water 
quality in this treasured aquatic ecosystem. 
 
This goal is achieved through a cooperative 
effort of a wide range of regulators, 
dischargers, scientists, and environmental 
advocates.  This collaboration has fostered 
the development of a multifaceted, 
sophisticated, and efficient program that has 
demonstrated the capacity for considerable 
adaptation in response to changing 

management priorities and advances in 
scientific understanding.   
 
RMP PLANNING 
 
This collaboration and adaptation is achieved 
through the participation of stakeholders and 
scientists in frequent committee and 
workgroup meetings.  The Steering 
Committee (Figure 1) consists of 
representatives from discharger groups 
(wastewater, stormwater, dredging, industrial) 
and regulatory agencies (Regional Water 
Board, USEPA, and U.S. Army Corps of 
Engineers).  The Steering Committee 
determines the overall budget and allocation 
of program funds, tracks progress, and 
provides direction to the Program from a 
manager’s perspective.  Oversight of the 
technical content and quality of the RMP is 
provided by the Technical Review Committee 
(TRC), which provides recommendations to 
the Steering Committee.  Five workgroups 
report to the TRC and address the main 
technical subject areas covered by the RMP: 
sources, pathways, and loadings; contaminant 
fate; exposure and effects; emerging 
contaminants; and sport fish contamination. 
An additional workgroup will be established in 

2012 to 

address the topic of nutrients and to guide 
development of a nutrient strategy by the 
Regional Water Board. The workgroups 
consist of regional scientists and regulators 
and invited scientists recognized as authorities 
in their field.  The workgroups directly guide 
planning and implementation of pilot and 
special studies.  RMP “strategy teams” 
comprise one more layer of planning activity.  
These stakeholder groups meet as needed to 
develop long-term RMP study plans for 
addressing high priority topics.  Topics 
addressed to date include mercury, PCBs, 
dioxins, small tributary loads, and forecasting.     
 
The annual planning cycle begins with a 
workshop in October in which the Steering 
Committee articulates general priorities 
among the information needs on water quality 
topics of concern.  In the second quarter of the 
following year the workgroups and strategy 
teams forward recommendations for study 
plans to the TRC.  At their June meeting, the 
TRC combines all of this input into a study 
plan for the following year that is submitted to 
the Steering Committee.  The Steering 
Committee then considers this 
recommendation and makes the final decision 
on the annual workplan.     

Figure 1. RMP Committees and Workgroups. 



Figure 2.  Science in support of water quality management.  
 

The RMP supports management efforts to protect and restore water 
quality in the Bay. It does this by developing the scientific 
understanding needed to answer the key questions on priority topics 
that underpin current and future management policies and actions.  
RMP stakeholders and scientists work closely together to ensure the 
linkage of science and management.  



In order to fulfill the overarching goal of the 
RMP, the Program has to be forward-thinking 
and anticipate what decisions are on the 
horizon, so that when their time comes, the 
scientific knowledge needed to inform the 
decisions is at hand.  Consequently, each of the 
workgroups and teams develops five-year plans 
for studies to address the highest priority 
management questions for their subject area.  
Collectively, the efforts of all these groups 
represent quite a substantial body of deliberation 
and planning.   
 
PURPOSE AND ORGANIZATION OF THIS 
DOCUMENT 
 
The purpose of this document is to guide efforts 
and summarize plans developed within the 
RMP.  The intended audience includes 
representatives of the many organizations who 
directly participate in the Program.  This 
document will also be useful for individuals who 
are not directly involved with the RMP but are 
interested in an overview of the Program and 
where it is heading.   
 
The organization of this Multi-Year Plan parallels 
the RMP planning process (Figure 2). Section 1 
presents the long-term management plans of the 
agencies responsible for managing water quality 
in the Bay and the overarching management 
questions that guide the Program.  The 
agencies’ long-term management plans provide 
the foundation for RMP planning (page 6). The 
first step the RMP takes to support these plans, 
is to distill prioritized lists of management 
questions that need to be answered in order to 
turn the plans into effective actions (page 7).  
The prioritized management questions then 
serve as a roadmap for scientists on the 
Technical Review Committee, the workgroups, 
and the strategy teams to plan and implement 
scientific studies to address the most urgent 
information needs.  This information sharpens 
the focus on management actions that will most 

effectively and efficiently improve water quality 
in the Bay. 
 
Section 2 provides an overview of the budget of 
the RMP, including where the funding comes 
from and how it is allocated among different 
elements of the Program.  This section provides 
a summary of the priority topics to be addressed 
by the Program over the next five years. 
 
Section 3 presents the five-year plans 
developed by the workgroups and strategy 
teams for specific priority topics: mercury, PCBs, 
dioxins, emerging contaminants, small tributary 
loads, exposure and effects, forecasting, 
nutrients, and status and trends.  Led by the 
stakeholder representatives that participate in 
these groups, each workgroup and strategy 
team has developed a specific list of 
management questions for each topic that the 
RMP will strive to answer over the next five 
years.  With guidance from the science advisors 
on the workgroups, plans have been developed 
to address these questions.  These plans 
include proposed projects and tasks and 
projected annual budgets.  Information synthesis 
efforts are underway for several of the strategies 
that will yield recommendations for a next phase 
of studies.  For now, study plans and budget 
allocations for these strategies are largely 
labelled as “to be determined”.  Other pieces of 
information are also included to provide context 
for the multi-year plans.  First, for each high 
priority topic, specific management policies or 
decisions that are anticipated to occur in the 
next few years are listed.  Second, the latest 
advances in understanding achieved through the 
RMP and other programs on Bay water quality 
topics of greatest concern are summarized.  
Lastly, additional context is provided by listing 
studies performed within the last two years and 
studies that are currently underway.   

 
Section 4 describes five-year plans for other 
elements that are essential to the mission of the 

RMP: communications, data management, and 
quality assurance.   
 
A Living Document 
 
The RMP Multi-Year Plan is updated annually to 
provide an up-to-date description of the priorities 
and directions of the Program.  An annual 
Planning Workshop is held in conjunction with 
the October Steering Committee meeting.  A 
draft Multi-Year Plan is prepared after the 
workshop, and approved by the Steering 
Committee at the January meeting. 
 
More detailed descriptions of the elements of the 
RMP are provided in the annual Program Plan 
and in the annual Detailed Workplan (both 
available at www.sfei.org/rmp/what).  
 
For additional information on the RMP please 
visit our website at www.sfei.org/rmp.   
 
Please contact Jay Davis, RMP Lead Scientist, 
at jay@sfei.org with questions or suggestions for 
improving this document.   



 
 
 
 

 
 
 Annual Steering Committee Calendar  

• January 
o Approval of Multi-Year Plan 

• April 
o Multi-year Plan: Focus on selected element(s) 
o Plan for Annual Meeting 
o Additional guidance to workgroups 

• August 
o Multi-year Plan: mid-year check-in, workshop planning 
o Decision on special studies recommended by the TRC for next year 
o Plan for Annual Meeting 
o Report on SFEI financial audit 
o Brief discussion of fees for year after next  

• October 
o Confirm chair(s) 
o Planning Workshop 
o Decision on fees for the year after next 
o Approve Program Plan and detailed budget for next year 
o Decision on Pulse and Annual Meeting topic for next year 

 
Agendas and meeting summaries available at http://www.sfei.org/rmp/sc 
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Decisions, Policies, and Actions Timing 
ONGOING AND EXISTING 

Determination of Permit Limits Ongoing 
Long-Term Management Strategy for 
Placement of Dredged Material/Dredged 
Material Management Office 
Regional Sediment Management Strategy 

 
Ongoing 

Dredging Permits 
Bioaccumulation testing triggers and in-Bay disposal 
levels 

 
Annual 

Biennial 303(d) List and 305(b) Report 
 

2012-13 
2014-15 

Copper 
Compare levels to site specific objectives triggers 
Reevaluation of the site-specific objectives 

 
Annual 
Triennial (2012) 

Cyanide 
Antidegradation policy 
Ambient levels below CTR threshold 

 
Triennial (2012) 

Selenium 
North Bay Selenium TMDL 
South Bay Selenium TMDL 

 
2013-14 
> 2015 

Dioxins  
Review/reissue permit requirements 
Review 303(d) listings and establish TMDL 
development plan 

 
2013-14 
2013-14 
 

Mercury  
Review existing TMDL and establish plan to revise 
Revised mercury TMDL and/or implementation Plan 

   
2013-14 
2016-18 

PCBs 
Review existing TMDL and establish plan to revise 
Revised PCBs TMDL and/or implementation plan 

 
2014-15 
2019-20 

 

 
 
 
 
 
 
 
 
 
 
 
 

Decisions, Policies, and Actions Timing 
NEW AND FUTURE 

Nutrients 
New estuarine numerical endpoints 
Assessment of ammonia/ammonium  

 
2012-15 
2012-14 

Legacy Pesticides (DDT, Dieldrin, 
Chlordane) 
Delist  

 
2012-13 

Pathogens 
Review Bay beaches 303(d) listings and 
establish TMDL development plan  

 
2012-13 

Sediment Hot Spots  
Review 303(d) listings and establish TMDL 
development plan 

2012-13 

Chemicals of Emerging Concern 
State Water Board policy? 
Regional Water Board plan or policy 

 
2012-13 
2012-13 

Toxicity 
Adoption of new state policy on effluent and 
receiving water toxicity 

2012 

Sediment Quality Objectives 
303(d) listings 
Determination of reasonable potential and 
permit requirements 

 
2014-15 
Annual 

 

CURRENT AND ANTICIPATED MANAGEMENT DECISIONS, POLICIES, AND ACTIONS  
BY THE REGULATORY AGENCIES THAT MANAGE BAY WATER QUALITY 

The RMP contributes to effective management by 
providing scientific support for current policies and 
by anticipating and addressing information needs 
related to future policies and actions.   
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RMP stakeholders have articulated an overarching goal and a tiered framework of 
management questions that organize and guide RMP studies.  The management 
questions are closely linked to existing and planned regulations. 

 
 
 
 
 

                       RMP GOAL AND MANAGEMENT QUESTIONS 
  

 
Q4  
What contaminants are 
responsible for impacts? 

Along with, and 
consistent with, 
these general 
goals, the RMP 
addresses 
specific 
provisions of 
NPDES permits 
addressing 
priority 
information gaps  

The following key 
criteria are used 
to evaluate 
potential RMP 
elements (in 
order of 
priority): 
1) addresses 

NPDES permit 
requirements 

2) supports policies 
and adaptive 
implementation 

3) addresses 
scientific 
information 
needs 
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BUDGET: Revenue - 2013 
 
 
 
 
 
 

 
 

RMP fees were $2.99 million in 2005 and 2006, 
increased by 2% per year in 2007-2010, and were 
$3.24 million for 2010, 2011 and 2012.  Fees will 
increase by 1.5% in 2013, 2% in 2014, and 2% in 
2015. 

RMP fees for 2013 are divided among the 
discharger groups as indicated. The proportion 
contributed by the Army Corps has decreased 
over the years as their contribution has 
stayed constant at $250,000 per year since 
1993. 

RMP fee increases have not kept pace with Bay 
Area inflation rates.  This has contributed to a 
decrease in the amount of work done per year 
by the Program. 
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BUDGET: Expenses – 2013 

 
 
 
 
 
 
 
 

A table listing all line items for 2012-2017 is 
provided in Appendix 1   

Unencumbered Reserve  
An unencumbered reserve of 
$200,000 is maintained to respond 
to unanticipated urgent priorities. 
 

Unencumbered Funds  
Higher than anticipated revenues and 
elimination or reduction of lower priority 
elements sometimes leads to accumulation of 
unencumbered funds (currently $180,000 in 
addition to the $200,000 unencumbered 
reserve) that can be used for high priority 
topics at the discretion of the Steering 
Committee.   
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RMP SPECIAL STUDIES: 2013-2017 
RMP expenditures on special study topics.  Figures for 2011 and 2012 are actual amounts.  Figures for 2013 and beyond are estimates 
for planning. 

 
 

  2011 2012 2013 2014 2015 2016 2017 
TOPIC               
Mercury $95,000 $25,000 $0 TBD TBD TBD TBD 
PCBs $53,000 $0 $0 TBD TBD TBD TBD 
Dioxins $26,000 $95,500 $0 $40,000 TBD TBD TBD 
Emerging Contaminants $100,000 $117,000 $100,000 TBD TBD TBD TBD 
Small Tributaries $340,000 $428,000 $450,000 $300,000 $300,000 TBD TBD 
Other SPL $0 $0 $0 TBD TBD TBD TBD 
Exposure and Effects $97,000 $130,000 $100,000 TBD TBD TBD TBD 
Forecasting $0 $100,000 $100,000 $100,000 TBD TBD TBD 
Nutrients $0 $140,000 $230,000 $300,000 TBD TBD TBD 
ANNUAL TOTALS FOR SPECIAL STUDIES $711,000 $1,035,500 $980,000 $740,000 $0 $0 $0 
ANNUAL TOTAL AVAILABLE FOR SPECIAL STUDIES $706,194 $895,434 $1,093,540 $1,142,106 $1,133,319 $1,171,465 $1,225,486 
REMAINING -$4,806 -$140,066 $113,540 $402,106 $1,133,319 $1,171,465 $1,225,486 
 
 
TBD – To be determined through synthesis efforts and workgroup discussion.   
 

 
 
 

Special Studies to characterize small tributary 
loading are a high priority for the next three 
years.  Nutrient synthesis and monitoring, and 
forecasting of future scenarios for nutrients and 
other contaminants are also priorities.  Next steps 
for mercury, PCBs, dioxins, emerging contaminants, 
and effects will be outcomes from information 
synthesis efforts. 
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Estimates of PCB loads to the Bay in 2002 
and 2008. 

Estimates of mercury loads from the 
Guadalupe River from 2003 to 2010. 

 
SMALL TRIBUTARIES LOADING STRATEGY   

Note: “Small tributary” refers to the rivers, creeks, and storm drains that enter the 
Bay downstream of Chipps Island. 
 
Relevant Management Policies and Decisions 
 Refine pollutant loading estimates for future TMDLs and management decisions, 

including mercury and PCB TMDL updates 
 Provisions of the Municipal Regional Permit (MRP) in 2010 and beyond 
 Which small tributaries are the highest priorities for cleanup? 
 What management actions are the best options for small tributaries?  
 
Recent Noteworthy Findings 
 The proportion of estimated small tributary loads has increased dramatically 

relative to large river loads for PCBs and mercury as we have obtained more 
information over the past eight years. 

 More intense rainfall in the New Almaden historic mining district mobilizes 
sediment particles with high mercury concentrations. 

 PCBs in the Guadalupe River watershed predominantly originate from urbanized 
areas in the lower watershed. 

 Distinct differences in wet and dry years lead to high variability in mercury 
loadings to the Bay. 

 Area-scaled loadings of many pollutants were similar from the Guadalupe 
watershed and from a small highly urbanized watershed in Hayward.   

 
Priority Questions for the Next Five Years 
1. Which are the “high-leverage” small tributaries that contribute or potentially contribute 

most to Bay impairment by pollutants of concern? 
2. What are the loads or concentrations of pollutants of concern from small tributaries to the 

Bay? 
3. How are loads or concentrations of pollutants of concern from small tributaries changing 

on a decadal scale? 
4. What are the projected impacts of management actions on loads or concentrations of 

pollutants of concern from the high-leverage small tributaries?  
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Monitoring loads from representative watersheds will be the major emphasis for the next several years.  Monitoring 
of representative source characterization sites in 2012 and beyond will provide data needed for model development 
in subsequent years.  This work will be closely coordinated with and substantially augmented by MRP monitoring. 

SMALL TRIBUTARIES LOADING STRATEGY  

Small tributaries loading studies in the RMP from 2011 to 2015.  Numbers indicate budget allocations in $1000s.  
Task ID Funder Task Description 2011 2012 2013 2014 2015 

1  Watershed and Associated Bay Modeling      
1A  Regional Watershed Spreadsheet Model      

1A.1 RMP Phase I – Water, Sediment, PCBs and Mercury 20 20    
1A.1 BASMAA Phase I – Sediment  28 15 TBD  

1A. 2 RMP Phase II – Other Pollutants of Concern   20?   
1A.2 BASMAA Phase II– PBDE, DDT, chlordane, dieldrin  TBD TBD TBD  
1A.3 RMP Phase III – Periodic Updates    TBD TBD 

1B RMP Coordination with Bay Margins Modeling   TBD TBD  
1C TBD HSPF dynamic modeling     TBD 

2 RMP Source Area Monitoring / EMC Development  20 80 (80) TBD TBD 
3  Small Tributaries Monitoring      

3.1 BASMAA Multi-Year Plan Development 15     
3.2 BASMAA Standard Operating and Quality Assurance Procedures 55     
3A RMP Monitor Two Representative Small Tributaries  300 328 300 300 TBD 

3AB.1 BASMAA Monitor Two to Four Representative Small Tributaries 
or Sites Downstream of Management Actions 255 510 480 (480) TBD 

3AB.2 BASMAA Lab Analyses, Quality Assurance, Data Management  183 316 (320) (320) TBD 
4 RMP Reporting, Stakeholder Admin, Adaptive Updates 41  (50 min) TBD  
 BASMAA Data Analysis, Communications, Administration 45 84 (85 min) TBD TBD 

  RMP Total 381 428 TBD TBD TBD 

 Task 1  28 TBD TBD TBD 
 BASMAA Total 

 Tasks 2-4 558 910 TBD TBD TBD 

Total 934 1,366 TBD TBD TBD 
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NUTRIENT STRATEGY 
 

Relevant Management Policies and Decisions 
Primary 
 Nutrient numeric endpoints (draft in 2013) 
 Evaluate need for revised objectives for DO and ammonia (2013) 
 Water quality assessment – impairment listing – 2014, 2016  
 NPDES permits (e.g., POTW, MRP) –ongoing 
 Data collection – 2012 
 
Recent Advances in Understanding and Priority Information Needs  
 There is a growing body of evidence that suggests the historic resilience of San Francisco Bay to the harmful effects of nutrient 

enrichment is changing.   
 Since the late 1990s, regions of the Bay have experienced significant increases in phytoplankton biomass (30-105% from Suisun 

to South Bay) and significant declines in DO concentrations (2.0 and 4.0 % in Suisun Bay and South Bay, respectively).   
 USGS has found declining suspended sediment in the Bay – however, no data are available for shallow subtidal regions 
 There is a need for long-term status and trends monitoring of nutrients and eutrophication 
 Bay water quality objectives related to nutrients are limited to un-ionized ammonia and dissolved oxygen 
 There are outstanding questions about the role and importance of ammonium with respect to beneficial use impairment 
 
Priority Questions for the Next Five Years 
1. Is there a problem or are there signs of a problem?   

a. Are anthropogenic nutrients currently, or trending towards, adversely affecting beneficial uses of the Bay?  
b. Are beneficial uses in segments of San Francisco Bay impaired by any form of nutrients? 
c. Are trends spatially the same or different in San Francisco Bay?  

2. What are appropriate guidelines for assessing SF Bay’s health with respect to nutrients and eutrophication? 
3. Which nutrient sources, pathways, (and transformation processes) contribute most to concern?   

a. What is the relative contribution of each loading pathway (POTW, Delta, NPS, etc.) to the Bay overall and the Bay’s key sub-
systems, and how do these loads vary seasonally? 

b. What is contribution of nutrient regeneration (benthic fluxes) from sediments and denitrification/nitrogen fixation to SF Bay 
nutrient budgets? 

4. What nutrient loads can the Bay assimilate (without impairment of beneficial uses)? 
5. What future impairment is predicted for nutrients in the Bay? 
 
 

Secondary 
 Delta Flows 
 Regional Sediment Strategy 
 Watershed TMDLs 
 Recycled Water Policy and POTW 

projects 
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The Nutrient Science Strategy for the Bay 
is a collaborative effort with major 
contributions from RMP, USGS, the State and 
Regional Boards, BACWA, and hopefully 
others.  Funding and oversight are provided 
by these multiple organizations. Multiagency 
collaboration is essential to address the 
information needs for nutrients in the Bay.     
 

NUTRIENT STRATEGY 
Five-Year Goals for Nutrient Strategy 
1) Document our current understanding of nutrient dynamics in the Bay, highlighting 

what is known and the crucial questions that need to be answered 
2) Implement a monitoring program that supports regular assessments of the Bay, 

and characterizes/quantifies key internal processes that exert important influence 
over the Bay’s response to nutrient loading 

3) Establish guidelines (water quality objectives; i.e., assessment framework) for 
eutrophication and other adverse effects of nutrient overenrichment, if needed 

4) Quantify nutrient loads to and important processes in the Bay 
5) Establish a modeling strategy to support decisions regarding nutrient 

management for the Bay 
Nutrient studies in the Bay from 2011 to 2017.  Numbers indicate budget allocations in $1000s.    

Element Funding 
Agency 

Questions 
Addressed 2011 2012 2013 2014 2015 2016 2017 

Nutrient Strategy: 
Program Coordination 

RMP 1-5 20 10      

 SWRCB 1-5 15 5      
 BACWA 1-5 10 60***      
Conceptual Model Development 
and Loads Assessment 

RMP 1-5  100 TBD TBD TBD TBD TBD 

Assessment (NNE) RMP    TBD TBD TBD TBD TBD 
 SFBRWQCB 2  60*** 55***     
Monitoring RMP 1,3 110 140** TBD TBD TBD TBD TBD 
 USGS 1 400 400 TBD TBD TBD TBD TBD 
 SFBRWQCB 1 100 110 TBD TBD TBD TBD TBD 
Modeling* RMP 4,5  100*** 100 100 TBD TBD TBD 
Modeling BACWA 4,5   TBD TBD TBD TBD TBD 
General Allocation RMP    200 300 TBD TBD TBD 
  RMP Total 130 350 TBD TBD TBD TBD TBD 
  SWRCB Total 15 70 TBD TBD TBD TBD TBD 
  SFBRWQCB Total 100 110 TBD TBD TBD TBD TBD 
  BACWA Total 10 60 TBD TBD TBD TBD TBD 
  USGS Total 400 400 400 TBD TBD TBD TBD 
  Overall Total 555 880 TBD TBD TBD TBD TBD 
* joint with RMP Forecasting Strategy  ** $110K to USGS, $30K for stormwater loads  *** Anticipated  TBD – To be determined 

through synthesis efforts and workgroup discussion.  
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Depth profiles of total mercury in Bay cores. 

 
FORECASTING (MODELING) 

  
Relevant Management Policies and Decisions 
 The next iteration of the mercury and PCBs TMDLs in 2016-2020 
 Potential TMDLs for other contaminants 
 Priorities for cleaning up small tributaries and contaminated margin sites 
 Identifying best options for management actions to reduce impairment  
 
Recent Noteworthy Findings 
 Sediment cores from open-water sites exhibited total mercury and PCB concentrations in deeper sediments that were generally 

similar to surface sediments, suggesting diminished concern for prolonged recovery due to erosion of contaminated subsurface 
material.   

 
Priority Questions for the Next Five Years 

1) What patterns of exposure are forecast for major segments of the Bay under various management scenarios? 
2) What is the contribution of contaminated Bay margins to Bay impairment?  
3) What are the projected impacts of Bay margin management actions to Bay recovery? 
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The ultimate goal of the Forecasting Strategy is to predict 
recovery of contaminated Bay regions and sites under 
different management scenarios.  Efforts in the next two 
years will focus on the modeling the open Bay (with an 
emphasis on nutrients) and developing a strategy for 
modeling the margins.   

 
FORECASTING (MODELING) 

 
 
 
 
 
 
Forecasting studies in the RMP from 2009 to 2017.  Numbers 
indicate budget allocations in $1000s.   
 
 
 
 

Element 
Funding 
Agency 

Forecasting 
Questions 
Addressed 

2009 2010 2011 2012 2013 2014 2015 2016 2017 

Margins 
Conceptual 
Model 

RMP 1,2,3 40         

Bioaccumulation 
Conceptual 
Model 

RMP 1,2,3  40        

Bay Modeling* RMP 1,2,3    100 100 100 TBD TBD TBD 
 BACWA 1,2,3    TBD TBD TBD TBD TBD TBD 
Margin Module 1 RMP 1,2,3      TBD TBD TBD TBD 
Margin Module 2 RMP 1,2,3      TBD TBD TBD TBD 
Margin Module 3 RMP 1,2,3      TBD TBD TBD TBD 

RMP Total 40 40 0 100 100 100 TBD TBD TBD 
Non-RMP Total   0 TBD TBD TBD TBD TBD TBD 

Overall Total 40 40 0 TBD TBD TBD TBD TBD TBD 
 
* joint with Nutrient Strategy  TBD – To be determined through synthesis efforts and workgroup discussion.  
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PFOS in bird eggs, 2006. 

 
EMERGING CONTAMINANTS  

  
Relevant Management Policies and Decisions 
 Water Board plan or policy in 2012-2013 
 State Water Board Policy in 2012-2013 
 State Board Toxicity Policy 
 Narrative water quality objectives prohibiting toxicity and water quality 

degradation 
 
Recent Noteworthy Findings 
 Perfluorinated chemicals in bird eggs are high relative to other locations 

that have been studied and in South Bay exceed a published health risk threshold. 
 Triclosan was detected in sediment at seven out of ten sites with concentrations 

ranging from 5-10 ppb in the Central and South Bay, and a maximum of 40 ppb.  
Sediment toxicity thresholds are not available, but these concentrations may be of some concern. 

 A screening study of alternative flame retardants generally found low concentrations.  Some phosphate-based chemicals are 
present in sediment at levels comparable to PCBs and PBDEs; work is underway to determine if they accumulate in biota.   

 A screening study of pharmaceuticals and personal care products generally found concentrations well below available acute and 
chronic toxicity thresholds. 

 Chlorinated paraffin concentrations in the Bay also are low relative to other ecosystems.   
 A small screening study (6 samples from 4 locations) in 2009 

found nonylphenol concentrations in small fish ranging from 
50 to 420 ppb, similar to other estuaries in California.   

 
 
Priority Questions for the Next Five Years 
1. What emerging contaminants have the greatest potential to 

adversely impact beneficial uses in the Bay? 
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Emerging contaminant studies in the RMP have been augmented 
substantially by pro bono work and matching funds. A synthesis in 2011 
and 2012 will set the stage for a multi-year plan for 2013 and beyond. 

 
EMERGING CONTAMINANTS  

 
 
 
Emerging contaminant studies and monitoring in the RMP from 2008 to 2017.  Numbers indicate budget allocations in $1000s.  
Matching funds and source indicated in parentheses. CDFO-Canada Department of Fisheries and Oceans; MMC-Marine Mammal Center; 
NIST-National Institute of Standards and Technology. 

Element Questions 
Addressed 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Perfluorinated Compounds 1 35 52   87 TBD TBD TBD TBD TBD 
Alternative Flame Retardants (Duke Univ) 1 48     TBD TBD TBD TBD TBD 
Chlorinated Paraffins in Biota (CDFO) 1 0 (5)          

Triclosan in Sediment (USEPA) 1 0 (5)     TBD TBD TBD TBD TBD 
White Paper on ECs in Wastewater 1  30    TBD TBD TBD TBD TBD 
Nonylphenol in Small Fish (Cal Poly) 1  0 (2)    TBD TBD TBD TBD TBD 
Broadscan Screening of Biota for EC 
(NIST, SCCWRP, MMC, SDSU) 1   55 (75) 70 

(75)   TBD TBD TBD TBD TBD 

AXYS Mussel Study (AXYS) 1   27 (33)   TBD TBD TBD TBD TBD 
AXYS Brominated Dioxins in Sediments 
and Biota (AXYS) 1   0(18)   TBD TBD TBD TBD TBD 

NOAA Mussel Pilot Study (NOAA, 
SCCWRP, SWRCB) 1   33 (50)   TBD TBD TBD TBD TBD 

EC Synthesis, Strategy Development 1    30 30 TBD TBD TBD TBD TBD 

EC General Allocation 1      100 TBD TBD TBD TBD 

Nanoparticles (Duke Univ.) 1   0 (5)  TBD TBD TBD TBD TBD TBD 

RMP Total 83 82 115 100 117 100 TBD TBD TBD TBD 

Non-RMP Total 10 2 176 75 0 TBD TBD TBD TBD TBD 

Overall Total 93 84 291 175 117 TBD TBD TBD TBD TBD 
Gray cells – further work on this topic not anticipated
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Percentage of RMP Sediment Samples Causing 
Toxicity in Lab Tests. 

The reduction of Forster’s tern nest success 
afforded by the TMDL bird egg monitoring 
target of 0.5 ppm is less than 10%. 

 
EXPOSURE AND EFFECTS  

  
Relevant Management Policies and Decisions 
 Implementation of sediment quality objectives  
 The next iteration of the mercury TMDL in 2016-2018 
 Permitting decisions regarding dredging projects  
 Continued implementation of narrative water quality objective prohibiting toxicity  
 
Recent Noteworthy Findings 
 In every year since RMP sampling began in 1993, 26% or more of sediment samples have 

been determined to be toxic to one or more test species.  The causes of this toxicity 
remain unidentified. 

 Studies have indicated that mercury is impairing hatchability of Forster’s tern eggs in San 
Francisco Bay, but that the reduction of nest success at the TMDL bird egg monitoring 
target of 0.5 ppm is less than 10%. 

 A study examining possible endocrine responses in shiner surfperch and staghorn sculpin 
found hormonal imbalances that appeared to be related to PCB exposure. 

 
Priority Questions for the Next Five Years 
Effects on Benthos 

1. What are the spatial and temporal patterns of impacts of sediment contamination? 
2. Which pollutants are responsible for observed impacts? 

3. Are the toxicity tests, benthic community assessment approaches, and the 
overall SQO assessment framework reliable indicators of impacts? 

Effects on Fish 
4. Are pollutants, individually or in combination, reducing the reproductive ability, 

growth, and health of sensitive fish populations?    
5. What are appropriate thresholds of concern for contaminant concentrations for 

Bay species?  
6. What are cost-effective indicators for monitoring effects of contaminants?      

Effects on Birds 
7. Is there clear evidence of pollutant effects on survival, reproduction, or growth 

of individual birds? 
8. Are pollutants in the Bay adversely affecting bird populations? 
9. What are appropriate guidelines for protecting bird populations that are at risk? 
10. Do spatial patterns in accumulation indicate particular regions of concern?  
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Exposure and effects effort on benthos and fish in 2011 and 
2012 focus on completion of studies from prior years and 
development of long-term plans.  For birds, significant 
progress has been made in answering the priority questions, 
and further effects work is not needed at this time. 

 
EXPOSURE AND EFFECTS  

 
 
Exposure and effects studies and monitoring in the RMP from 
2008 to 2014.  Numbers indicate budget allocations in $1000s.   
 
 
 Element Questions 

Addressed 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Benthos Benthic Assessment Tools 3 20 25 30  50 TBD TBD TBD TBD TBD 

 Causes of Sediment Toxicity: 
TIEs and LC50 Work 2 10 80    TBD TBD TBD TBD TBD 

 Causes of Sediment Toxicity: 
Molecular TIEs 2   60   TBD TBD TBD TBD TBD 

 Causes of Sediment Toxicity: 
Moderate Toxicity Strategy 2,3     50 50     

 
USEPA Water Quality Synthesis 

(National Coastal Condition 
Assessment) (USEPA) 

1,3    (100) (50) TBD TBD TBD TBD TBD 

 Hotspot Followup Study 1,2,3    60 30 TBD TBD TBD TBD TBD 

 Reference Site, Benthos 
Recovery After Dredging 1      50     

Fish Endocrine Disruption in Fish 4,6 35    TBD TBD TBD TBD TBD TBD 
 Effects of PAHs on Flatfish 

(NOAA) 4,5,6 40 50   TBD TBD TBD TBD TBD TBD 

 Effects of Copper on Salmon 
(NOAA) 4,5    37 TBD TBD TBD TBD TBD TBD 

Birds Mercury and Selenium Effects 
on Terns (USGS) 7,8,9,10 75 54         

 PBDEs: Sensitivity in Terns 8   48        
RMP Total 179 209 138 97 130 100 TBD TBD TBD TBD 

Non-RMP Total  0 0 0 100 50 TBD TBD TBD TBD TBD 
Overall Total 179 209 138 197 180 TBD TBD TBD TBD TBD 

Gray cells – further work on this topic not anticipated
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Mercury concentrations (ppm) in silverside from 2008-
2010.  

Mercury concentrations (ppm) in sport fish.  0.44 ppm 
is OEHHA no consumption advisory tissue level (ATL); 
0.07 is 2 serving per week ATL. Baywide averages. 

MERCURY 
  

Relevant Management Policies and Decisions 
 Review new information and prepare plan to update the current TMDL and 

implementation plan in 2013-2014 
 The next iteration of the TMDL in 2016-2018 
 Identifying best options for management actions to reduce mercury impairment  
 
Recent Advances in Understanding 
 The median mercury concentration in striped bass in 2009 was 0.44 ppm, 

higher than the TMDL target of 0.20 ppm.  Concentrations have shown no 
decline since 1970.   

 Monitoring of mercury in small fish indicates that a high proportion (85% in 
2008-2010) of samples was above the 0.03 ppm TMDL target for wildlife prey. 

 The small fish monitoring also indicates that concentrations are relatively high in the 
Lower South Bay region.   

 Based on mercury concentrations in blood, nearly 60% of all breeding Forster’s terns 
sampled in the Bay are at high risk of toxic effects.  

 Sediment cores suggest extensive transport and mixing of past loads and diminished 
concern for erosion of contaminated subsurface material.   

 A mass budget for methylmercury indicates that in-Bay production of methylmercury is about 100 times 
greater than external loading. 

 Source control (principally erosion of mining waste, stormwater, and wastewater) is being pursued but 
will take many decades to be effective 

 Control of internal net methylmercury production may achieve more rapid reductions 
 Opportunities for reducing risk by controlling internal production vary by habitat (open Bay, managed 

pond, tidal marsh) 
 
Priority Questions for the Next Five Years 

1. Where is mercury entering the food web? – we may have answered this sufficiently – topic for 
Strategy Team discussion 

2. Which processes, sources, and pathways contribute disproportionately to food web accumulation? 
3. What are the best opportunities for management intervention for the most important pollutant 

sources, pathways, and processes? 
4. What are the effects of management actions? 
5. Will total mercury reductions result in reduced food web accumulation? 
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The Mercury Strategy began with a multi-year 
suite of studies in 2008.  These studies are now 
being completed.  A synthesis in 2011 will set the 
stage for a new multi-year plan for 2012 and 
beyond.      

 
MERCURY 

 
 
 
Mercury and methylmercury studies and monitoring in the RMP from 
2008 to 2017.  Numbers indicate budget allocations in $1000s.   
 

General 
Area Element 

Mercury 
Questions 
Addressed 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Mercury 
Strategy Methylmercury Synthesis 1,2,3,4,5    75       

 Food Web Uptake (Small Fish) (Status 
and Trends) 1,4 150 150 150 20 TBD TBD TBD TBD TBD TBD 

 High Leverage Pathways (DGTs) 2 58 58   TBD TBD TBD TBD TBD TBD 

 High Leverage Pathways (Isotopes) 2,5 40 40   TBD TBD TBD TBD TBD TBD 

 Methylmercury Fate Model 3,4  25         

RMP Total 248 273 150 95 TBD TBD TBD TBD TBD TBD 
Non-RMP Total  0 0 0 0 TBD TBD TBD TBD TBD TBD 

Overall Total 248 273 150 95 TBD TBD TBD TBD TBD TBD 
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PCB trend in mussels at Pinole Point. 

PCB concentrations in sport fish. 120 ppb is 
OEHHA no consumption advisory tissue level 
(ATL); 21 is 2 serving per week ATL. 
Baywide averages. Circles-white croaker, 
diamonds-shiner surfperch. 

PCBs in small fish, 2010. 

PCBs  
  

Relevant Management Policies and Decisions 
 Review new information and prepare plan to update the current TMDL in 2014-2015 
 The next iteration of the PCBs TMDL in 2019-2020 
 What management actions are the best options for reducing PCB impairment?   
 
Recent Noteworthy Findings 
 Sport fish were lower on a wet weight basis in the most recent sampling (2009), though on a lipid 

weight basis concentrations were comparable to past sampling rounds.   
 Risks to fish-eating birds persist.  In 2000-2003, 17% of 149 tern eggs were above an effects 

threshold. 
 Small fish accumulate high concentrations of PCBs that correlate with concentrations in sediment. 
 Bivalve monitoring continues to indicate declines, with half-lives ranging among stations from 7 to 14 

years, and longer half-lives in the South Bay. 

 Bay sediment appears to be cleaner than in the 1990s.  The Bay-wide average was 7.0 ppb in 2004-
2009 compared to 31 ppb in the 1990s.  A different sampling design and different methods probably 
contribute to this apparent decrease.  

 Average concentrations in Suisun Bay sediments are lower than in the other Bay segments. 
 Bay cores show some areas with higher concentrations at depth, but this is less of a concern than 

previously thought. 
 A new PCB has been identified in effluents and the environment across the U.S.  PCB 11 and several other PCBs are inadvertent byproducts in 

the manufacturing of commonly used pigments.  These pigment PCBs are distinct from the Aroclor-derived 
PCBs that are the subject of the PCBs TMDL.   

 
Priority Questions for the Next Five Years 
1. What potential for impacts on humans and aquatic life exists due to 

PCBs? 
2. What are appropriate guidelines for protection of beneficial uses? 
3. What is the total maximum daily load of PCBs that can be discharged 

without impairment of beneficial uses? 
4. What are the rates of recovery of the Bay, its segments, and in-Bay 

contaminated sites from PCB contamination? 
5. What are the present loads and long-term trends in loading from each of 

the major pathways? 
6. What role do in-Bay contaminated sites play in segment-scale 

recovery rates? 
7. Which small tributaries and contaminated margin sites are the highest priorities for cleanup? 
8. What management actions have the greatest potential for accelerating recovery or reducing exposure? 
9. What is the most appropriate index for sums of PCBs? 
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Studies under the PCB Strategy began in 2010.  A 
synthesis in 2011 will set the stage for a multi-year 
study plan for 2012 and beyond.      

 
PCBs  

 
 
PCB studies and monitoring in the RMP from 2010 to 2017.  Numbers 
indicate budget allocations in $1000s.   
 

General 
Area Element 

PCB 
Questions 
Addressed 

2010 2011 2012 2013 2014 2015 2016 2017 

Food Web Uptake (Small Fish) 1,7 50  TBD TBD TBD TBD TBD TBD 
PCB 

Strategy PCB Conceptual Model Update 1,2,3,4,5,6,7,8,9  53 TBD TBD TBD TBD TBD TBD 

 
 



SECTION 3: PROGRAM AREAS    Page 26 of 37 

Dioxin and furan TEQ concentrations (ppt) in white 
croaker (circles) and shiner surfperch (diamonds).  
Baywide averages.   

 
DIOXINS  

  
Relevant Management Policies and Decisions 
 Reissue permit requirements in 2013-2014 
 Review 303(d) listings 
 Establish TMDL development plan in 2013-2014 
 
Recent Noteworthy Findings 
 The key sport fish indicator species (shiner surfperch and white croaker) have been 

higher than the Water Board screening value of 0.14 ppt and show no sign of 
decline, but there is a great deal of uncertainty regarding the human health risk 
associated with dioxins in sport fish.   

 Dioxin-toxic equivalents in Least Tern, Caspian Tern, and Forster’s Tern eggs are 
at or above estimated thresholds for adverse effects; risks especially significant in 
combination with dioxin-like PCBs.    

 Few data on dioxins are available on other priority questions – the Dioxin Strategy 
was developed to address this need.  

 Recent wetland cores suggest rapidly declining inputs from local watersheds 
during recent decades, though additional coring data are needed to support this hypothesis 

 
Priority Questions for the Next Five Years 
1. Are the beneficial uses of San Francisco Bay impaired by dioxins? 
2. What is the spatial pattern of dioxin impairment? 
3. What is the dioxin reservoir in Bay sediments and water? 
4. Have dioxin loadings/concentrations changed over time? 
5. What is the relative contribution of each loading pathway as a source of dioxin impairment in the Bay? 
6. What future impairment is predicted for dioxins in the Bay? 

 
 
 
 
 

Mean concentrations of dioxin and furan TEQs in three tern 
species, 2000-2003.  Mean concentrations for the California 
Least Tern fall within the effects threshold range.  
Concentrations within the effects threshold range were 
observed in some eggs of all species. From Adelsbach and 
Maurer (2007). 
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Dioxin Strategy studies began in 2008, with a 
multi-year plan extending through 2012.  Synthesis 
activities are planned for 2013 and 2014 after the 
data from the earlier studies are available.      

       
 

DIOXINS  
 
Dioxin studies and monitoring in the RMP from 2008 to 2017.  Numbers 
indicate budget allocations in $1000s.  Unlike the other contaminants, dioxin 
costs have generally been itemized explicitly as add-ons to RMP studies. 
 

General 
Area Element 

Dioxin 
Questions 
Addressed 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Dioxin 
Strategy Quality Assurance 1,2,3,4,5,6  14      TBD TBD TBD 

Sport Fish 1,2,4  22     24 TBD TBD TBD 
Avian Eggs 1,2,4     13   TBD TBD TBD 
Surface Sediments 2,3  58 58   TBD TBD TBD TBD TBD 

Status 
and 

Trends 
Water 2,3  26  26  TBD TBD TBD TBD TBD 
Small Tributary 
Loading 4,5,6   65  52 TBD TBD TBD TBD TBD Loads 
River Loading (THg) 4,5,6   34   TBD TBD TBD TBD TBD 
Sediment Cores 3,4,6   57  32 TBD TBD TBD TBD TBD 
Synthesis: One-Box 
Model 3,4,5,6       20 TBD TBD TBD Forecast 
Synthesis: Food Web 
Model 5,6       20 TBD TBD TBD 

Loads Atmospheric 
Deposition 5,6   20   TBD TBD TBD TBD TBD 

RMP Total 0 120 234 26 97 TBD TBD TBD TBD TBD 
Non-RMP Total  0 0 0 0 0 TBD TBD TBD TBD TBD 

Overall Total 0 120 234 26 97 TBD TBD TBD TBD TBD 
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Suspended sediment trend at a representative station. 

Chorophyll trend in the South Bay. 

STATUS AND TRENDS  
  

Relevant Management Decisions  
 Revision of Mercury and PCB TMDLs in 2016-2020 
 Development of Se TMDL in 2013-2014 (North Bay) and 2015 beyond 

(South Bay)  
 De-listing of legacy pesticides (2012-2013) 
 Evaluation of sediment and water quality objectives 

o Copper site-specific objective and cyanide anti-degradation 
policy 

o 303 (d) listings 
o Reasonable potential analysis 

 Dredged material management 
o Defining ambient conditions in Bay (PCBs, Hg, PAHs, etc.) 

 Identification of causes of sediment toxicity in the Bay 
 Development of and assessment with nutrient numeric endpoints; 

management of ammonium 
 Providing fundamental science to evaluate the health of the Bay and to model 

the fate and transport of contaminants. 
 
Recent Advances in Understanding 
 Annual sampling of water and sediment chemistry has documented a general lack of trend in persistent pollutants and 

spatial patterns that vary by pollutant but are consistent from year to year. 
 A sudden decrease in suspended sediment concentrations occurred in 1999. 
 Increasing chlorophyll concentrations have been observed in the Bay and are attributed to a variety of possible 

drivers (e.g., decrease in SSC concentrations and an increase in bivalve predators). 
 PBDEs appear to be leveling off (BDE 47) or declining (BDE 209) 
 Concentrations of mercury in sediment correlate poorly with 

methylmercury in sediment (MeHg represents 1% of total Hg).   
 
Priority Questions for the Next Five Years 

1. Are chemicals at levels of concern? 
2. What are the concentrations and masses of priority contaminants?  
3. Have concentrations and masses increased or decreased?  
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Status and Trends sampling was scaled back significantly in 2012, 
with a change from annual to biennial sampling of water and 
sediment.  The amount of information gained from annual sampling 
was diminishing, while needs for special studies to generate 
information on other topics were increasing.  The reduction of 
Status and Trends effort freed up approximately $400,000 per year 
for studies on other topics. 

STATUS AND TRENDS  
 
Status and trends monitoring budget allocations in the RMP from 2012 to 2017.  Allocations are spread evenly over the years, 
even though the expenditures (see next page) occur intermittently. 
 
  2012 2013 2014 2015 2016 2017 

% increase subcontractors 0.0% 2.5% 2.5% 2.5% 2.5% 2.5% 
STATUS AND TRENDS TOTAL $1,266,500 $1,067,900 $1,069,273 $1,115,598 $1,100,342 $1,114,506 
Water Chemistry (biennial 22 sites)  $81,667 $83,708 $85,801 $61,250 $62,781 
Aquatic Toxicity (every five years)  $2,333 $2,392 $2,451 $1,000 $1,025 
Bivalves (biennial 11 sites) $45,000 $30,000 $30,750 $31,519 $32,307 $33,114 
Sediment Chemistry (biennial 47 sites dry/27 wet) $110,000 $92,500 $92,500 $73,750 $74,000 $75,850 
Sediment Toxicity (biennial 27 sites dry/27 wet) $51,000 $25,750 $25,750 $26,394 $27,054 $27,730 
Sediment Benthos (biennial 27 sites dry/27 wet) $62,000 $30,900 $31,673 $32,464 $33,276 $34,108 
Fieldwork and Logistics $214,000 $221,000 $217,500 $222,938 $228,511 $234,224 
Suspended Sediment in SF Bay $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 
Hydrography and Phytoplankton $110,000 $110,000 $110,000 $110,000 $110,000 $110,000 
Fish Contamination Study (triennial) $87,000 $0 $0 $54,000 $55,350 $56,734 
Cormorant Eggs (triennial) $35,000 $25,000 $25,625 $26,266 $26,922 $27,595 
Forster's Tern Eggs (triennial) $35,000 $25,000 $25,625 $26,266 $26,922 $27,595 
Archiving $17,500 $8,750 $8,750 $8,750 $8,750 $8,750 
Data Management $250,000 $165,000 $165,000 $165,000 $165,000 $165,000 
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STATUS AND TRENDS  
 
Anticipated status and trends monitoring expenditures in the RMP from 2013 to 2019, indicating the years in which 
sampling will actually occur.  Projections are in 2012 dollars.   
 

 2012 2013 2014 2015 2016 2017 2018 2019 
Water Chemistry (biennial 
22 sites) $0 $55,000 $0 $190,000 $0 $55,000 $0 $190,000 

Aquatic Toxicity (every 
five years) $0 $0 $0 $7,000 $0 $0 $0 $0 

Bivalves (biennial 11 
sites) $60,000 $0 $60,000 $0 $60,000 $0 $60,000 $0 

Sediment Chemistry 
(biennial 47 sites dry/27 
wet) 

$110,000 $0 $185,000 $0 $110,000 $0 $185,000 $0 

Sediment Toxicity 
(biennial 27 sites dry/27 
wet) 

$51,500 $0 $51,500 $0 $51,500 $0 $51,500 $0 

Sediment Benthos 
(biennial 27 sites dry/27 
wet) 

$61,800 $0 $61,800 $0 $61,800 $0 $61,800 $0 

Fieldwork and Logistics $214,000 $221,000 $214,000 $221,000 $214,000 $221,000 $214,000 $221,000 
Fish Contamination Study 
(triennial) $0 $0 $270,000 $0 $0 $0 $0 $270,000 

Cormorant Eggs 
(triennial) $75,000 $0 $0 $75,000 $0 $0 $75,000 $0 

Forster's Tern Eggs 
(triennial) $75,000 $0 $0 $75,000 $0 $0 $75,000 $0 
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Peer Review 
Extensive peer review is a key to the cost-
effective production of reliable information in the 
RMP.  This peer review is accomplished through 
the following mechanisms. 

 Workgroups. The RMP Workgroups 
include leading scientists that work with 
stakeholders to develop workplans.  Peer 
review occurs at all stages of a project: 
planning, implementation, and reporting. 

 Technical Review Committee. Provides 
general technical oversight of the 
Program. 

 Peer-reviewed Publications.  Another 
layer of peer review occurs when journal 
publications are prepared.  This occurs 
for most significant RMP studies.   

Program Review 
Periodically, the RMP conducts an overall peer review of the Program as a whole.  Two 
Program Reviews have been conducted to date, in 1997 and in 2003.  The timing and 
scope of Program Reviews are determined by the Steering Committee.   

 The RMP has evolved considerably since the 2003 Review, with greatly 
enhanced planning processes that have made the Program much more 
forward-looking and thoroughly peer-reviewed.   

o Workgroups have been permanently established to address the major 
topical areas of the Program.   

o Strategy Teams consisting of stakeholders and local scientists have 
been formed to identify the highest priority management questions on 
important topics and to formulate long-term workplans to answer them.   

o The Steering Committee has also taken a more forward-thinking 
approach, capturing all of the workgroup and strategy team plans in a 
RMP Master Plan, and in holding an annual planning workshop 
(beginning in 2010) to provide direction to all of the subcommittees.   

o With carefully considered guidance from stakeholders and peer 
reviewers, the RMP has prioritized and addressed the topics 
recommended in the 2003 review, and is continually sharpening its 
focus on using the resources that are available in an efficient manner to 
provide the information that is most needed to support TMDLs and other 
management initiatives. 

 The Steering Committee does not consider a Program Review appropriate in 
2013 because ongoing review of critical elements is well established.  A Review 
will be conducted after the Master Planning process has become established 
and when a clear need for an overarching review becomes apparent.   

PROGRAM MANAGEMENT  
 

 Includes four general categories of activies 
o Program Management ($255,000) 

 Internal coordination (staff management), coordination with Program 
participants, external coordination with related groups, Program planning  

o Contract and Financial Management ($160,000) 
o Workgroup and Peer Review Coordination ($110,000) 
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Highlights for the Next Five Years 
 Stakeholder information needs survey 
 Pulse Lite in 2012 
 Next Pulse: CECs in 2013 
 Closer partnership with SFEP to reach 

broader audience 
 Annual Meeting joint with State of the 

Estuary in 2013 
 Workshops: Modeling, Mercury, Moderate 

Toxicity 
 Continued web site improvement 

Home page for the RMP web site. 

COMMUNICATIONS  
 

 $275,000 per year (8% of the total budget). 
 Includes the Pulse of the Estuary, Annual Meeting, Multi-Year Plan, State of the Estuary report card, 

RMP web site, Annual Monitoring Results, technical reports, journal publications, newsletter, oral 
presentations and posters, media outreach. 

 These platforms are used to make information from the RMP available to the following target audiences. 
o Primary Audience 

 RMP Participants. Need information to encourage support for the RMP and water 
quality programs in the Bay.  The Pulse, Annual Meeting, Multi-Year Plan, State of the 
Estuary report card, RMP web site, newsletter, fact sheets, oral presentations, media 
outreach.  

o Secondary Audiences 
 Other regional managers.  Need information to inform their decisions and evaluate effectiveness of their actions.  A target 

audience for all communication products. 
 Regional law and policy makers.  Need information to encourage support for water quality 

programs in the Bay.  The Pulse, State of the Estuary report card, media outreach. 
 Regional Scientists. Need to share information to increase understanding of water quality 

and maintain technical quality of the science.  A target audience for all communication 
products. 

 Media, public outreach specialists, educators.  Need information to encourage support for 
the RMP and water quality programs in the Bay, and to protect their health.  The Pulse, 
Master Plan, State of the Estuary report card, RMP web site, newsletter, fact sheets, media 
outreach.  

 Managers and scientists from other 
regions. 
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New Initiatives for the Next Five Years 
 Efficiencies in Data Uploading and Formatting 
 Enhancement of Visualization Tools 
 Coordination with the Estuary Portal 
 Coordination with SFEI Data Access Initiative: “Project Mario” 

A data display by the RMP Web Query Tool. 

633 users per month used the Web Query Tool in 
2009.  

DATA MANAGEMENT AND QUALITY ASSURANCE 
 

 Data Management ($125,000 per year) 
o The RMP database contains approximately 900,000 records generated 

since the Program began in 1993.   
o Includes formatting, uploading, and reporting each year's data; managing, 

maintaining, and improving the RMP database to enable easy access to 
RMP data through the RMP website; coordination with statewide data 
management initiatives (i.e., SWAMP and CEDEN); support for quality 
assurance evaluation, data analysis, and RMP report production.  

o Web-based data access tools include user-defined queries, data 
download and printing functionality, maps of sampling locations, and 
visualization tools.  Through the user-defined query tool, results can be 
downloaded into Excel in both a cross-tabulated and flat-file format. 
Dynamic mapping of concentrations allows users to view spatial 
distributions across the Estuary, and statistical functions, such as 
cumulative distribution function plots, provide aggregated summaries. 

o These platforms are used to make information from the RMP available to water quality managers, stakeholders, scientists, and the public.    
 

 Quality Assurance ($30,000 per year) 
o Includes QA review of the data that are submitted by the laboratories. 

Development and application of the QAPP. Review in comparison to data 
quality objectives and prior results.  Review of congener ratios.   

o Troubleshooting problems with chemical analyses. 
o Occasional special studies to assess sampling methods, analytical methods, 

or lab performance.   
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 RMP AND NON-RMP STUDIES RELATED TO WATER QUALITY IMPACTS OF DREDGING AND DREDGED 

MATERIAL DISPOSAL 
Notable Activities 

 In 2011 the RMP created a web page to provide the latest information on thresholds for bioaccumulation testing and in-Bay disposal 
(http://www.sfei.org/content/dmmo-ambient-sediment-conditions).  These thresholds are based on RMP Status & Trends data.   

 
Dredging related studies.  Dollar amounts in thousands. 

 Study 2009 2010 2011 2012 2013 2014 2015 2016 2017 

RMP Status & Trends S&T Sediment Triad 260 250 250 250  250  250  

RMP Status & Trends USGS Suspended Sediment Studies 250 250 250 250 250 250 250 250 250 

RMP Exposure and Effects Benthic Assessment Tools  30  50      

RMP Exposure and Effects Causes of Sediment Toxicity: TIES 76         

RMP Exposure and Effects Causes of Sediment Toxicity: Molecular 
TIES  60        

RMP Exposure and Effects Causes of Sediment Toxicity: Moderate 
Toxicity Strategy    50 50     

RMP Exposure and Effects New Reference Site(1), Recovery of 
Benthos After Dredging     50     

RMP Exposure and Effects Effects of PAHs on Flatfish 50         

LTMS Eeelgrass Buffer Zone Study(2) - 
proposed          

           

 
1 identifying a reference site for toxicity testing rather than referring to disposal sites 
2 evaluating the appropriateness of the 250 foot buffer zone in effect to protect eelgrass from dredging 
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RMP STUDIES SATISFYING SPECIFIC PERMIT CONDITIONS 
 
Industrial Wastewater Treatment Plants  
 
 

 
 
 
 
 

 
 
 
 

Policy Provision Study 
Mercury Watershed 
Permit 

Better understand mercury fate, transport, the conditions 
under which methylation occurs, and biological uptake 

Mercury Strategy Studies: Food 
Web Uptake (small fish), DGTs, 
Isotopes 

Copper Action Plan Investigate possible copper sediment toxicity S&T Sediment Toxicity 
Copper Action Plan Investigate sublethal effects on salmonids Effects of Copper on Salmon 

(NOAA) 
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RMP STUDIES SATISFYING SPECIFIC PERMIT CONDITIONS 
 
Municipal Wastewater Treatment Plants   
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Policy Provision Study 
Mercury Watershed 
Permit 

Better understand mercury fate, transport, the conditions 
under which methylation occurs, and biological uptake 

Mercury Strategy Studies: Food 
Web Uptake (small fish), DGTs, 
Isotopes 

Copper Action Plan Investigate possible copper sediment toxicity S&T Sediment Toxicity 
Copper Action Plan Investigate sublethal effects on salmonids Effects of Copper on Salmon 

(NOAA) 
   



SECTION 3: PROGRAM AREAS    Page 37 of 37 
 
 

RMP STUDIES SATISFYING SPECIFIC PERMIT CONDITIONS 
 
Urban Stormwater   
 
 
 
 
 

Policy Provision Study 
Municipal Regional 
Stormwater Permit 
(MRP) 

C.8.e  Pollutants of Concern and Long-Term Trends 
Monitoring 

Small Tributary Loading Strategy 
(STLS) Studies 

MRP C.11.b. Monitor Methylmercury STLS 
MRP C.11.g. Monitor Stormwater Mercury Pollutant Loads 

and Loads Reduced 
STLS 

MRP C.11.h. Fate and Transport Study of Mercury in Urban 
Runoff 

Mercury Strategy Studies (Small 
Fish, DGTs, Isotopes); Modeling 
Strategy Studies  

MRP C.12.g. Monitor Stormwater PCB Pollutant Loads and 
Loads Reduced 

STLS 

MRP C.12.h. Fate and Transport Study of PCBs in Urban 
Runoff 

PCBs in small fish, Modeling 
Strategy Studies 

MRP C.13.e. Studies to Reduce Copper Pollutant Impact 
Uncertainties 

S&T Sediment Toxicity, Effects of 
Copper on Salmon (NOAA) 

MRP C.14.a. Control Program for PBDEs, Legacy Pesticides, 
and Selenium. 

STLS 
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A B T U V W X Y

REVENUE
2012 2013 2014 2015 2016 2017

% budget increase: 0.0% 1.5% 2.0% 2.0% 2.0% 2.0%
Total Participant Fees (budgeted) $3,236,734 $3,285,285 $3,350,991 $3,418,011 $3,486,371 $3,556,098
Additional Revenue $0 $0 $0 $0 $0 $0
Interest Income (estimated) $12,000 $12,000 $25,000 $25,000 $25,000 $25,000

Contingency Fund carryover $50,000 $25,000 $25,000 $25,000 $25,000 $25,000

TOTAL AVAILABLE $3,298,734 $3,322,285 $3,400,991 $3,468,011 $3,536,371 $3,606,098

EXPENSES
2012 2013 2014 2015 2016 2017

% increase labor 4.0% 2.5% 2.5% 2.5% 2.5% 2.5%
Program Management $1,136,800 $1,160,845 $1,189,612 $1,219,094 $1,249,307 $1,280,271
Labor Total $1,005,000 $1,025,750 $1,051,140 $1,077,160 $1,103,825 $1,131,151
Program Management, Contracts, Meetings $525,000 $538,125 $551,578 $565,368 $579,502 $593,989
Data Management and QA $155,000 $155,000 $158,875 $162,847 $166,918 $171,091
Communications $275,000 $281,875 $288,922 $296,145 $303,549 $311,137
Contingency $50,000 $50,750 $51,765 $52,800 $53,856 $54,933
Program Review
Direct Costs (Program only) $131,800 $135,095 $138,472 $141,934 $145,483 $149,120

2012 2013 2014 2015 2016 2017
Total Available for S&T and Special $2,161,934 $2,161,440 $2,211,378 $2,248,917 $2,287,064 $2,325,828
Total Planned for S&T and Special $2,302,000 $2,047,900 $1,809,273 $1,415,598 $1,115,598 $1,100,342

$1,421,500 $1,222,900 $1,228,148 $1,278,445 $1,267,260 $1,285,597
2012 2013 2014 2015 2016 2017

% increase subcontractors 0.0% 2.5% 2.5% 2.5% 2.5% 2.5%
STATUS AND TRENDS TOTAL $1,266,500 $1,067,900 $1,069,273 $1,115,598 $1,100,342 $1,114,506
Water Chemistry (biennial 22 sites) $81,667 $83,708 $85,801 $61,250 $62,781
Aquatic Toxicity (every five years) $2,333 $2,392 $2,451 $1,000 $1,025
Bivalves (biennial 11 sites) $45,000 $30,000 $30,750 $31,519 $32,307 $33,114
Sediment Chemistry (biennial 47 sites dry/27 wet) $110,000 $92,500 $92,500 $73,750 $74,000 $75,850
Sediment Toxicity (biennial 27 sites dry/27 wet) $51,000 $25,750 $25,750 $26,394 $27,054 $27,730
Sediment Benthos (biennial 27 sites dry/27 wet) $62,000 $30,900 $31,673 $32,464 $33,276 $34,108
Fieldwork and Logistics $214,000 $221,000 $217,500 $222,938 $228,511 $234,224
Suspended Sediment in SF Bay $250,000 $250,000 $250,000 $250,000 $250,000 $250,000
Hydrography and Phytoplankton $110,000 $110,000 $110,000 $110,000 $110,000 $110,000
Fish Contamination Study (triennial) $87,000 $0 $0 $54,000 $55,350 $56,734
Cormorant Eggs (triennial) $35,000 $25,000 $25,625 $26,266 $26,922 $27,595
Forster's Tern Eggs (triennial) $35,000 $25,000 $25,625 $26,266 $26,922 $27,595
Archiving $17,500 $8,750 $8,750 $8,750 $8,750 $8,750
Data Management $250,000 $165,000 $165,000 $165,000 $165,000 $165,000

2012 2013 2014 2015 2016 2017
Total Available for Special Studies $895,434 $1,093,540 $1,142,106 $1,133,319 $1,171,465 $1,225,486
Unencumbered -$140,066 $113,540 $402,106 $833,319 $1,171,465 $1,225,486

2012 2013 2014 2015 2016 2017
SPECIAL STUDIES TOTAL $1,035,500 $980,000 $740,000 $300,000 $0 $0
Mercury $25,000 $0 $0 $0 $0 $0
PCBs $0 $0 $0 $0 $0 $0
Dioxins $95,500 $0 $40,000 $0 $0 $0
Emerging Contaminants $117,000 $100,000 $0 $0 $0 $0
Small Tributaries $428,000 $450,000 $300,000 $300,000 $0 $0
Other SPL $0 $0 $0 $0 $0 $0
Exposure and Effects $130,000 $100,000 $0 $0 $0 $0
Forecasting $100,000 $100,000 $100,000 $0 $0 $0
Nutrients $140,000 $230,000 $300,000 $0 $0 $0
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April 19, 2012 
 
Ms. Polly Zehm 
Deputy Director 
Washington State Department of Ecology 
P.O. Box 47600 
Olympia, WA 98504-7600 
 
Subject: Better Brakes Rule 
 
Dear Ms. Zehm: 
 
Thank you for inviting California representatives—including a representative of our organization, 
the California Stormwater Quality Association (CASQA1)—to participate in Washington Ecology’s 
conversations with interested parties about development of draft rules to implement the Washington 
Better Brakes Law.  We appreciate the cooperation between Washington Ecology and the California 
Department of Toxic Substances Control (DTSC) on the implementation of the two related state 
laws that grew out of the Brake Pad Partnership, which CASQA members co-founded in the 1990s. 
 
Timely and effective implementation of California’s brake pad law (SB 346) is a high priority for 
our members because it will provide California’s cities and counties with the tool they need to 
comply with stringent federal and state water quality mandates, including copper TMDLs and avoid 
billions of dollars in costs and potential penalties.  We greatly appreciate Ecology's commitment to 
working with all parties affected by its decisions, including those of us in California.   
 
Through the Better Brakes Rule development process, Washington Ecology has worked with the 
brake pad manufacturing industry and other interested parties to develop a brake pad product 
compliance marking system.  The development of the marking system was the reason for CASQA’s 
involvement in Washington’s regulatory process.   
 
The system embodied in the proposed Better Brakes Rule relies on a combination of markings on 
brake pads and on product packages.  California end users represented by the Automotive Services 
Council of California and the California Retailers Association have informed DTSC that this 
combined product plus box marking system—together with an aggressive supply chain education 
program—will meet their needs for successful implementation of California’s SB 346.  
Implementation of the Washington-developed integrated pad and box marking system, which we 
support, will be just as important for California as it is for Washington. 
                                                
1 CASQA is comprised of stormwater quality management organizations and individuals, including cities, counties, 
special districts, industries, and consulting firms throughout California. Our membership provides stormwater quality 
management services to more than 23 million people in California. CASQA was originally formed in 1989 as the 
Stormwater Quality Task Force to recommend approaches for stormwater quality management to the California State 
Water Resources Control Board. 
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Thank you for including CASQA and DTSC in your regulatory development process.  If you 
have any questions, please contact me at (650) 365-8620. 
 
Sincerely, 

 
Geoff Brosseau, Executive Director 
California Stormwater Quality Association 
 
cc: Evelia Rodriguez, DTSC 

Suzanne Davis, DTSC 
Ian Wesley, Washington Department of Ecology 
Ken Zarker, Washington Department of Ecology 
CASQA Board of Directors, Executive Program Committee, and Brake Pad Partnership Team 
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June 29
th

, 2012 

 

MEMORANDUM 

 

To: Exposure and Effects Workgroup 

 

From:  David Baldwin 

 Environmental Conservation Division 

 NOAA Northwest Fisheries Science Center 

 

Re:  Status Update on the Impact of dissolved copper on the olfactory system of seawater-

phase juvenile salmon 

 

Numerous studies have shown that exposure to low-levels of dissolved copper can be toxic to 

the olfactory system of juvenile salmon. Many regulatory thresholds for environmental copper 

concentrations are now meant to be protective of salmon olfactory toxicity. An example is the 

site-specific objectives (SSOs) for copper in the San Francisco Estuary. These objectives are 

meant to protect seawater-phase salmon (post-smolts) within the estuary from copper olfactory 

toxicity. However, the available copper olfactory toxicity data is from freshwater-phase juvenile 

salmon (pre-smolts). The olfactory toxicity of copper to post-smolts is not known and, therefore, 

there is an uncertainty about whether the SSOs are protective for salmon within the estuary. 

 

NOAA Fisheries' Northwest Fisheries Science Center (NWFSC) has begun experiments 

designed to address this data gap. A pilot range-finding study was conducted in late 

summer/early fall of 2011. Preliminary indications from these results indicate that the threshold 

for copper olfactory toxicity in seawater with low dissolved organic carbon (DOC) may be well 

above 100 ppb. If this is the case, current SSOs would protect post-smolt Chinook salmon from 

copper olfactory toxicity. A more detailed experiment, however, is needed to confirm those 

results. To that end, a 2012 NOAA study funded by the Regional Monitoring Program (RMP) 

has begun at the NWFSC. This experiment will increase the number of fish tested at each copper 

concentration and, if appropriate, test higher levels of DOC. As of June, the fish are being 

smolted. Data collection will begin in July and is expected to be complete in September.  

 

This study will be based on previous NOAA studies that measured copper olfactory toxicity 

in freshwater-phase juvenile salmon (Baldwin et al. 2003; Sandahl et al. 2007; McIntyre et al. 

2008). Briefly, the impact of copper exposure on the sensitivity of the salmon olfactory system to 

odors will be measured using direct electrophysiological recordings (electroolfactograms; EOGs) 

from the olfactory epithelium. Odor-evoked EOGs will be obtained from fish using a standard 
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odorant, the amino acid L-serine. Fish will be either unexposed to copper (controls) or exposed 

for a short period (30 minutes; copper concentration will vary as needed). Copper-induced 

changes in the sensitivity of the olfactory system will be measured as a dose-dependent reduction 

in the amplitude of the odor-evoked EOGs. The objective will be to determine whether copper 

concentrations in the range of the SSOs are likely to cause olfactory toxicity. The initial 

exposures will use the ambient seawater at the Mukilteo Field Station, which has relatively little 

dissolved organic carbon (DOC < 2 mg/L). In freshwater, DOC is known to reduce copper 

toxicity (McIntyre et al. 2008), so if copper olfactory toxicity is observed additional DOC 

concentrations will be tested to determine the impact of elevated DOC on the olfactory toxicity 

of copper in seawater. Water samples will be analyzed by an outside lab (Pacific Northwest 

National Laboratory) to determine the copper complexation capacity (as well as the 

concentrations of copper and DOC) for comparison with SF Bay waters. 

 

A draft report of the results will be provided to the San Francisco Estuary Institute and RMP 

by November 1
st
,  2012. The draft report will be circulated for review by the EEWG and TRC. 

The comment period will December 15
th

. Comments will be incorporated by January 15
th

 and a 

final report will be available January 30
th

 2013. 

 

 

 

Citations: 

Baldwin, D. H., J. F. Sandahl, J. S. Labenia, and N. L. Scholz. 2003. Sublethal effects of copper 

on coho salmon: Impacts on nonoverlapping receptor pathways in the peripheral olfactory 

nervous system. Environmental Toxicology and Chemistry 22:2266-2274. 

McIntyre, J. K., D. H. Baldwin, J. P. Meador, and N. L. Scholz. 2008. Chemosensory deprivation 

in juvenile coho salmon exposed to dissolved copper under varying water chemistry 

conditions. Environmental Science & Technology 42:1352-1358. 

Sandahl, J. F., D. H. Baldwin, J. J. Jenkins & N. L. Scholz. 2007. A sensory system at the 

interface between urban stormwater runoff and salmon survival. Environmental Science & 

Technology 41:2998-3004. 
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Item #7 RMP Study #1 Page 1 of 2
EC: PBDE Summary Report

PS/SS: PBDE Summary Report

Estimated Cost: $35,000
Oversight Group: Emerging Contaminant Work Group
Proposed by: Susan Klosterhaus, SFEI

Background
A PBDE Conceptual Model/Impairment Assessment (CM/IA) report was completed in

2007 to address concerns regarding the bioaccumulation, fate, and potential toxicity of
polybrominated diphenyl ethers (PBDEs) in San Francisco Bay (Werme et al. 2007). The report
concluded that elevated PBDE concentrations in sport fish and wildlife suggested possible
impairment but that a definitive statement was not possible without defined standards (e.g., fish
screening values). The report also identified a need for additional PBDE monitoring data in the
Bay, particularly information on watershed loading. At that time, only a few years of occurrence
data were available.

As a result of incorporating PBDEs into routine monitoring, the RMP now has over ten
years worth of occurrence data for San Francisco Bay. New information on the potential for
toxicity to Bay wildlife and humans eating contaminated Bay fish is also available. This
information includes the release of California sport fish contaminant goals (Klasing and
Brodberg 2011) and a bird egg injection study (Rattner et al. 2011), which have largely resulted
in decreased concern for PBDE impairment in the Bay. A report that summarizes the current
status of PBDE concentrations is needed to communicate to RMP participants, environmental
managers, and other researchers that concerns over elevated concentrations in Bay wildlife are
being addressed and that available information suggests there is currently no basis for regulatory
action.

Study Objective and Applicable RMP Management Question
The objective of this effort is to draft a report that summarizes the current status of

PBDEs in San Francisco Bay. This study would address the following RMP management
question (MQ):

MQ1. Are chemical concentrations in the Estuary at levels of potential concern and are
associated impacts likely?

 A: Which chemicals have the potential to impact humans and aquatic life and should be
monitored?

 B: What potential for impacts on humans and aquatic life exists due to contaminants in
the Estuary ecosystem?

Approach
SFEI staff will collaborate with the San Francisco Bay Regional Water Quality Control

Board to develop the report. The report will include the following elements:

1. Bay occurrence data – The report will include a summary of the following RMP PBDE
datasets, including concentration trends over time and congener profiles:
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Item #7 RMP Study #1 Page 2 of 2
EC: PBDE Summary Report

 Surface waters (2002-2011)
 Sediments (2002-2012)
 Deployed bivalves (2002,2003,2005,2006,2008,2010,2012)
 Sport fish (2000,2003,2006,2009)
 Cormorant and tern eggs (2002,2004,2006,2009,2012)

The report will also include the most recent information on the potential for BDE 209 to degrade
to more toxic, lower brominated congeners.

2. Relevant toxicity information – The report will compare Bay occurrence data to available
toxicity thresholds, including the California sport fish contaminant goals (Klasing and Brodberg
2011), the bird egg injection study funded by the RMP (Rattner et al. 2011), and the Canadian
environmental quality goals (Environment Canada 2010), among others.

3. Occurrence data for PBDE replacements – The report will include a short summary of the
work to date regarding the occurrence of the PBDE replacement compounds in the Bay.

Budget

Data formatting and analysis $15,000
Draft report $15,000
Final report $5,000

Total $35,000
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1.0  Introduction 

In  early  2010,  several members  of  the  Bay  Area  Stormwater  Agencies  Association  (BASMAA)  joined 
together  to  form  the  Regional Monitoring  Coalition  (RMC),  to  coordinate  and  oversee water  quality 
monitoring required by the Municipal Regional National Pollutant Discharge Elimination System (NPDES) 
Stormwater Permit (MRP)1. The RMC includes the following participants: 
 

 Clean Water Program of Alameda County (ACCWP) 
 Contra Costa Clean Water Program (CCCWP) 
 San Mateo County Wide Water Pollution Prevention Program (SMCWPPP) 
 Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) 
 Fairfield‐Suisun Urban Runoff Management Program (FSURMP) 
 City of Vallejo and Vallejo Sanitation and Flood Control District (Vallejo) 

 
This plan describes the  implementation activities associated with monitoring requirements  included  in 
MRP provisions C.8.c (Creek Status) and C.8.e (Creek Long‐Term Trends). Requirements associated with 
these provisions are included for reference in Appendix A (RWQCB 2009). The remainder of this section 
describes the RMC monitoring area and core management questions addressed by monitoring described 
in this plan.  Section 2.0 provides a more detailed description of the planned monitoring approaches and 
management  questions  to  be  addressed.    Section  3.0  discusses  how  results  will  be  analyzed  and 
reported, and briefly describes other documents associated with  this Plan.   Section 4.0 describes  the 
planned  schedule  to  complete  RMC  creek  status  and  trends monitoring  and  Section  5.0  includes  all 
references cited in this plan. 

1.1  Study Area 
Status  and  trends monitoring  is  being  conducted  in  flowing water  bodies  (i.e.,  creeks,  streams  and 
rivers) interspersed among 3,407 square miles of land in the San Francisco Bay Area (i.e., the RMC area).  
The water bodies to be monitored by the RMC include all perennial and non‐perennial creeks and rivers 
that run through urban and non‐urban areas within the portions of the five participating counties that 
fall within the San Francisco Bay Water Board boundary, and the eastern portion of Contra Costa County 
that drains to the Central Valley region (Figure 1).    

1.2   Monitoring Questions and General Approach 
To date, San Francisco Bay Area Stormwater Programs have implemented monitoring designs that target 
creek  reaches  of  interest  to  address  site‐specific  management  questions.  Because  the 
representativeness of  targeted data  is unknown,  the overall condition of all  creek  reaches  in  the Bay 
Area  also  remains  unknown.  The  RMC  has  agreed  to  address  this  issue  by  augmenting  targeted 
monitoring  designs  with  a  probabilistic  creek  status  design  that  integrates  many  elements  of  the 
individualized monitoring programs that currently exist in the region.   
 

                                                            
1
 The San Francisco Bay Regional Water Quality Control Board  (SFRWQCB)  issued  the  five‐year MRP  to 76 cities, counties and  flood control 
districts  (i.e., Permittees)  in  the Bay Area on October 14, 2009  (SFRWQCB 2009). The BASMAA programs  supporting MRP Regional Projects 
include all MRP Permittees as well as the cities of Antioch, Brentwood, and Oakley which are not named as Permittees under the MRP but have 
voluntarily elected to participate in MRP‐related regional activities 
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The probabilistic and targeted creek status monitoring designs described in subsequent sections of this 
Plan comply with the MRP C.8.c2 and C.8.e provisions by addressing the core monitoring questions listed 
below.  These monitoring  designs  allow  each  individual  RMC  participating  program  to  assess  stream 
ecosystem  conditions within  its  Program  area  (County  boundary) while  contributing  data  to  answer 
regional management questions about water quality and beneficial use condition in Bay Area creeks.  
 

1. What  is the condition of aquatic  life  in creeks  in the San Francisco Bay Area; are water quality 
objectives met and are beneficial uses supported? 

2. What are the major stressors to aquatic life? 
3. What are the long‐term trends in water quality in creeks over time? 

 

 
Figure 1:  BASMAA Regional Monitoring Coalition (RMC) area and geographical extent of creeks. 

                                                            
2 The MRP  states  that Provision C.8.c  status monitoring  is  intended  to answer  the  following questions:   “Are water quality objectives, both 
numeric and narrative, being met in local receiving waters, including creeks, rivers and tributaries?”; “Are conditions in local receiving waters 
supportive of or  likely to be supportive of beneficial uses?”. The management questions described  in this plan are  intended to answer these 
questions. 
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2.0    Monitoring Design 

This  section  describes  the  full  scope  of  monitoring  that  will  be  conducted  by  MRP  Permittees  in 
compliance with MRP  provisions  C.8.c  and  C.8.e.  Table  1  lists  each  chemical,  biological  and  physical 
indicator that will be included as part of the RMC creek status and trends program, and the associated 
monitoring  designs  and  reporting  formats.  With  the  exception  of  reporting  (see  Section  3.0),  the 
monitoring attributes listed in Table 1 are further described in this section.   
 

Table 1.  Summary of creek status indicators, associated monitoring designs and scales of reporting. 

Biological Response and  
Stressor Indicators 

Monitoring Design  Reporting 

Regional 
Ambient 

(Probabilistic)  

Local 
(Targeted)  

Regional   Local  

Bioassessment & Physical Habitat 
Assessment 

X 
 

X 
 

Chlorine  X 
 

X 
 

Nutrients  X 
 

X 
 

Water Toxicity  X  X 
 

Sediment Toxicity  X  X 
 

Sediment Chemistry  X  X 
 

General Water Quality  X  X 

Temperature   X  X 

Bacteria  X  X 

Stream Survey  X  X 

 

The various elements shown in Table 1 are organized into four categories in the sections that follow: 

 Condition  Assessment  and  Description  of  the  Probabilistic  Monitoring  Design:    describes 
parameters  that  will  be  sampled  to  address  the  first  core  management  question  and  the 
probabilistic monitoring design used to select sampling locations. 

 Stressor Assessment:     describes  the parameters  that will be  sampled  to address  the  second 
core RMC management question and assess the extent and magnitude of chemical and physical 
stress on aquatic life in Bay Area creeks. 

 Additional MRP  Provision  C.8.c Monitoring:    describes  two  parameters,  pathogen  indicators 
and  stream  surveys,  that  will  be  sampled  or  conducted  to  understand  their  relative 
concentrations and overall physical/ecological conditions, respectively. 

 Trends Assessment:  describes the RMC plan to detect meaningful change in the concentrations 
of  stream  contaminants  and  their  effects  in  large watersheds  at  time  scales  appropriate  to 
management  decision‐making  by  coordinating  with  the  Statewide  SWAMP  Stream  Pollution 
Trend Monitoring (SPoT) Program (SWRCB 2008). 
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2.1    Condition Assessment & Probabilistic Design 

 RMC participants will  conduct  a  condition  assessment  to  address  the  first  core monitoring question 
(What is the condition of aquatic life use in creeks in the San Francisco Bay Area?) using two biological 
response  indicators:  benthic  macroinvertebrates  and  algae.  This  question  is  addressed  using  a 
probabilistic monitoring design  to establish a  statistically  representative understanding of  the  relative 
condition of aquatic  life  in wadable creeks  in  the RMC area.   While  the RMC area does not cover  the 
entire San Francisco Bay Area, the monitoring question is stated in this manner in anticipation that the 
RMC monitoring area may be expanded in the future as additional stormwater programs become RMC 
participants. As currently designed,  the ambient monitoring  in  the RMC area will provide  information 
about the condition of aquatic life in the majority creeks in the San Francisco Bay Area.  

The  probabilistic  survey  is  also  designed  to  address  the more  specific management  questions  listed 
below.  The  results  of  condition  assessment  monitoring  (i.e.,  bioassessments)  will  be  compared  to 
indicator  thresholds  (e.g.,  B‐IBI  or  biological  objective  scores)  in  order  to  estimate  the  extent  and 
magnitude of aquatic  life condition within the entire RMC area, and between counties (as data allow). 
Over time, comparisons will also be made between urban and non‐urban areas within the RMC area and 
within each county. To achieve such comparisons, the ambient design  is stratified by general  land use 
category  (urban vs. non‐urban) and by county. This stratification allows the monitoring to address the 
following questions: 
 

a. What is the condition of aquatic life in creeks within the RMC area? 
b. What is the condition of aquatic life in creeks within RMC participant counties? 
c. To what extent does  the condition of aquatic  life  in urban and non‐urban creeks differ  in  the 

RMC area?  
d. To what extent does the condition of aquatic life in urban and non‐urban creeks differ in each of 

the RMC participating counties? 
 
The  regional probabilistic design was developed using  the Generalized Random Tessellation Stratified 
(GRTS) approach developed by the United States Environmental Protection Agency (USEPA) and Oregon 
State  University  (Stevens  and Olson  2004).    GRTS  offers multiple  benefits  for  coordinating  amongst 
monitoring entities including the ability to develop a spatially balanced design that produces statistically 
representative  data  with  known  confidence  intervals.    The  GRTS  approach  has  been  implemented 
recently  in California by several agencies  including  the statewide Perennial Streams Assessment  (PSA) 
conducted by the California’s Surface Water Ambient Monitoring Program (SWAMP) and the Southern 
California  Stormwater  Monitoring  Coalition’s  (SMC)  regional  monitoring  program  conducted  by 
municipal  stormwater  programs  in  Southern  California.    For  the  purpose  of  developing  the  RMC’s 
probabilistic design, the RMC area is considered to represent the “sample universe”.  
 
2.1.1    Site Selection 

Sample sites were selected and attributed using the GRTS approach that utilized geographic information 
system (GIS) data layers, including a creek network, county and RWQCB boundaries, and urban and non‐
urban  land  uses.  These  data  layers  provided  the  necessary  information  to  form  the  RMC  “sample 
frame”. The National Hydrography Dataset (1:100,000) was selected as the creek network data layer to 
provide  consistency with  both  the  Statewide  PSA  and  the  SMC  and  the  opportunity  for  future  data 
coordination with these programs. The RMC sample  frame was classified by county and  land use  (i.e., 
urban and non‐urban) to allow for comparisons between these strata.  Urban areas were delineated by 
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joining  the urban area and city boundaries defined by  the U.S. Census  (2000).   Non‐urban areas were 
defined as the remainder of the areas within the sample universe (RMC area). 

2.1.2    Sample Size and Frequency 

Per  the MRP, RMC participants are  required  to monitor different parameters at different  frequencies 
(Appendix A).  For parameters that will be used to inform the aquatic life condition assessment in creeks 
(i.e., benthic macroinvertebrates and algae) the sampling frequency is as follows (by RMC participant): 

 SCVURPPP and ACCWP ‐ annually 20 sites each:   
 CCCWP and SMCWPPP ‐ annually 10 sites each:   
 FSURMP – 4 sites, twice during the Permit term; and, 
 Vallejo – 4 sites, once during the Permit term. 

 
For each of  the  strata,  it  is necessary  to obtain a  sample  size of at  least 30  In order  to evaluate  the 
condition of aquatic  life with known estimates of precision. This estimate  is defined by a power curve 
from a binomial distribution (Appendix B).  A minimum sample size of 30 provides an estimate of aquatic 
life use condition within a confidence  interval of approximately 12%, and  is considered to be sufficient 
to develop a cumulative distribution function to estimate the proportion of creek miles characterized by 
aquatic life indicators. Table 2 illustrates the approximate length of time that will be needed to achieve 
this minimum sample size required to answer the four specific management questions described at the 
beginning of this section.  
 
Table 2.  Monitoring year (shaded) when minimum sample size needed to develop a statistically representative 
dataset to address management questions related to condition of aquatic life is achieved. a  

Monitoring 
Year 

RMC Area 
(Region‐wide) 

SCVURPPP  ACCWP CCCWP  SMCWPPP  FSURMP and 
Vallejo b 

Land Use  Urban  Non‐
Urban 

Urban  Non‐
Urban 

Urban  Non‐
Urban 

Urban  Non‐
Urban 

Urban  Non‐
Urban 

Urban  Non‐
Urban 

Year 1 
(2011‐12) 

48  22  16  6  16  6  8  4  8  4  0  2 

Year 2 
(2012‐13) 

100  44  32  12  32  12  16  8  16  8  4  4 

Year 3c 

(2013‐14) 
156  66  48  18  48  18  24  12  24  12  12  6 

Year 4 
(2014‐15) 

204  88  64  24  64  24  32  16  32  16  12  8 

Year 5 
(2015‐16) 

256  110  80  30  80  30  40  20  40  20  16  10 

a Assumes San Francisco Bay RWQCB will sample two non‐urban sites annually in each RMC County 
b Assumes: FSURMP and Vallejo only monitor urban sites; FSURMP monitors 4 sites in Year 2, 3 and 5; and Vallejo monitors  4 sites in Year 3. 
c Final year of monitoring under the MRP 5‐Year Permit. 
 
 

2.1.3    Sampling and Analysis Methods  

The RMC will utilize benthic macroinvertebrate (BMI) and algae bioassessment sampling protocols and 
quality assurance procedures described in the BASMAA SOPs and QAPP documents (BASMAA 2011a and 
2011b),  which  are  consistent  with  SWAMP  protocols.  Aquatic  life  condition  assessments  will  be 
conducted using the most up‐to‐date tools applicable to the Bay Area. These tools may  include multi‐
metric Benthic Index(s) of Biotic Integrity (B‐IBI), O/E models and other statistical methods.  
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2.2    Stressor Assessment 
Stressor  assessments  described  in  this  section  address  the  second  core RMC management  question: 
(What are the major stressors to aquatic life?). Indicators  listed  in Table 3 will be used by the RMC to 
assess the extent and magnitude of chemical and physical stress on aquatic life in Bay Area creeks. 
 

Table 3.  Stressor indicators and parameters measured for the stressor assessment. 

Stressor Indicator  Monitoring 
Design Type 

Measured Parameters 

In‐stream Physical 
Habitat (PHAB) 
 

Probabilistic  Multiple, including average substrate size and wetted width, habitat type, 
epifaunal substrate, sediment deposition, and channel alteration. 

General Water Quality   Targeted  Grab samples and continuous water quality monitoring of dissolved oxygen, 
temperature, conductivity and pH 

Nutrients  Probabilistic  Grab samples of total phosphorus, dissolved orthophosphate, total nitrogen, 
nitrate, ammonia, silica, chloride, dissolved organic carbon, and suspended 
sediment concentrations 

Chlorine  Probabilistic  Grab samples of free and total chlorine 

Temperature  Targeted  Continuous temperature monitoring at 60‐minute intervals during the spring, 
summer and fall. 

Water toxicity  Probabilistic  Selenastrum growth; Ceriodaphinia and Pimephales with lethal and sublethal 
endpoints; Hyallella azteca with lethal endpoint 

Sediment toxicity  Probabilistic  Hyallella azteca with lethal endpoint 

Sediment chemistry  Probabilistic  Copper, nickel, mercury, zinc, lead, chromium, cadmium, arsenic, PCBs, PAHs, 
DDT, chlordane, dieldrin, pyrethroid pesticides, grain size and total organic 
carbon 

 
2.2.1    Site Selection  

RMC participants will measure physical habitat, nutrients,  chlorine, water  and  sediment  toxicity,  and 
sediment chemistry annually at a subset (Table 4) of the bioassessment sites selected and monitored via 
the probabilistic monitoring design.   Due  to  the  relatively small number of sites sampled annually  for 
these  parameters,  analyses will  be  limited  in  scope  until  representative  sample  sizes  are  achieved.  
Stressor  indicators  sampled  at  sites  selected  using  a  probabilistic monitoring  design will  address  the 
following management questions: 
 
a. What  are  ranges  of  physical  habitat,  nutrients,  chlorine,  water  toxicity,  sediment  toxicity, 

sediment chemistry in the RMC area? 
b. Are  there  correlations  between  physical  habitat,  nutrients,  chlorine,  water  toxicity,  sediment 

toxicity, or sediment chemistry and aquatic life condition? 
 

Stressor  indicators  that will  be monitored  at  targeted  sites  selected  by  RMC  participating  programs 
include continuous general water quality (temperature, pH, conductivity and dissolved oxygen) using a 
multi‐parameter probe for 15‐minute intervals, and continuous temperature using a digital temperature 
logger  for  60‐minute  intervals. Targeted  monitoring  of  such  parameters  will  address  the  following 
management questions: 
 
c. What is the range of general water quality measurements at targeted sites of interest? 
d. Do general water quality measurements indicate potential impacts to aquatic life? 
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As such, useful targeted sites may include those in urban stream locations where fisheries concerns such 
as migration or juvenile habitat are important. 
 
2.2.2    Sample Size and Frequency 

The MRP  (see Appendix A)  requires RMC participants  to conduct creek  status monitoring at  specified 
frequencies. Table 4 lists the annual sampling frequency by RMC participants for parameters that will be 
used to inform the stressor assessments. 

 
Table 4.  Annual sampling frequency for parameters used to inform the stressor assessment. 

Stressor Indicator  Season  SCVURPPP  ACCWP  CCCWP  SMCWPPP  FSURMPa  Vallejob 

Physical Habitat  Spring  20  20  10  10  4  4 

General Water Quality (Grab)  Spring  20  20  10  10  4  4 

Nutrients  Spring  20  20  10  10  4  4

Chlorine 
 

Spring  20  20  10  10  2  2 

Dry Season  3  3  2  2  1  1 

Water Toxicity  Dry Season  3  3  2  2  1  1 

Storm Event  3  3  2  2  1  1 

Sediment Toxicity  Dry Season  3  3  2  2  1  1 

Sediment Chemistry  Dry Season  3  3  2  2  1  1 

General Water Quality 
(Continuous) 

Dry Season  3  3  2  2  1  1 

Temperature (Continuous)  Dry Season  8  8  4  4  1  1 

a Sites to be sampled twice during the Permit term. 
b Sites to be sampled once during the Permit term. 

 
 

2.2.3    Sampling and Analysis Methods 

The  RMC will  utilize  sampling  protocols  and  quality  assurance  procedures  described  in  the  BASMAA 
SOPs and QAPP (BASMAA 2011a and 2011b). All protocols and procedures are consistent with SWAMP. 
Stressor indicator data will be analyzed in order to develop a better understanding of the potential for a 
stressor to impact aquatic life in Bay Area creeks, both at the individual site and at broader scales where 
feasible. Tools that may be used to assess stressor impact at the site and regional scale include relative 
risk  indices  (Van  Sickle  et  al.  2006)  and  population  attributable  risk  indices  (Van  Sickle  and  Paulsen 
2008), as well as  comparisons to water quality objectives. Relative risk indices measure the site effect of 
a  given  stressor  indicator  on  a  condition  (response)  indicator  (in  this  case  BMIs  and  algae),  while 
population attributable  risk  indices measure  the  relative effects of aquatic  stressors at  the  county or 
regional scales. Examples of relative and attributable risk outputs are  illustrated  in Appendix C.   Water 
quality objective exceedances will  trigger  follow‐up  stressor/source  identification monitoring projects 
(no more than ten during the 2009 – 2014 permit term, two of which must be toxicity follow‐ups, unless 
monitoring results do not indicate the presence of toxicity). 
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2.3    Additional MRP Provision C.8.c Monitoring 
Two  additional  parameters,  pathogen  indicators  and  stream  surveys, will  be  sampled  or  conducted, 
respectively, at sites selected using a  targeted design  (pathogens) or either a  targeted or probabilistic 
design  (stream  surveys).  Pathogen  indicators will be  collected  and  analyzed  to  address  the  following 
management question: 

1) What are the pathogen  indicator concentrations at creek sites where water contact recreation 
may occur?  

Stream  surveys will be  conducted  to assess  the overall physical and/or ecological  conditions of  creek 
reach and  specific point  impacts within each  reach. Additional  information on protocols  that may be 
used  to  conduct  stream  surveys  is  provided  in  Section  2.3.3.    Stream  surveys  conducted  using  the 
Unified Stream Assessment protocol (Center for Watershed Protection 2005) will be based on a targeted 
monitoring design.  Stream  surveys using  the CRAM protocol  (Collins et  al. 2008) may be based on  a 
probabilistic or targeted monitoring design. 

2.3.1    Site Selection 

Participating RMC programs will choose their targeted sites to collect pathogen  indicators and conduct 
stream  surveys  based  on  program  or  water  body  specific  management  questions.  For  pathogen 
indicators, it is recommended that participating programs choose monitoring sites at high priority creek 
locations where full body contact recreation (e.g., swimming) has been known to occur. Recommended 
locations  for stream surveys  include creek  reaches where  there  is a potential  for  restoration, stressor 
identification projects may occur, or  initial  information  is needed on  the physical habitat quality and 
water quality impacts in a creek reach of interest. 

2.3.2    Sample Size and Frequency 

Pathogen  indicators will be sampled and stream surveys conducted at a frequency consistent with the 
MRP (Table 5). 

Table 5.  Annual number of pathogen indicator monitoring sites and stream survey miles required by the MRP. 

Indicators  SCVURPPP  ACCWP  CCCWP  SMCWPPP  FSURMP & 
Vallejo 

E.coli and Fecal Coliform (sites)  5  5  5  5  3a 

Stream Survey (miles)  9  9  6  6  3 
a Sites to be sampled twice during the Permit term. 

 

2.3.3    Sampling and Analysis Methods 

Fecal  coliform  and  E.  coli will  be  sampled  using methods  described  in  the  BASMAA  SOPs  (BASMAA 
2011a). Stream  surveys may be  conducted using  the Unified Stream Assessment protocol  (Center  for 
Watershed Protection 2005) or an equivalent method such as the California Rapid Assessment Method 
(Collins et al. 2008).  Both of these methods are briefly described below.   

The USA protocol assesses overall creek reach conditions and specific point  impacts within each reach. 
To assess conditions within a creek reach a continuous upstream walk is conducted, during which time 
information is collected about stream corridor conditions, such as average bank stability, in‐stream and 
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riparian  habitat,  and  floodplain  connectivity.  Parameters  are  scored  on  a  continuous  scale  and 
summarized as a weighted average to reflect overall  in‐stream condition, overall buffer and floodplain 
condition, and overall reach condition.  In addition to assessing reach‐wide conditions, notable impacts 
occurring within each reach are recorded on separate forms.  Eight categories of impacts are included in 
the USA: 1) severe stream erosion, 2) impacted stream buffers, 3) utilities, 4) trash and debris, 5) stream 
crossings, 6) channel modifications, 7) stormwater outfalls, and 8) a catch‐all category for miscellaneous 
features. To assess  sites with potential  recreational uses, a ninth assessment  form was developed by 
EOA (2008). 
 
CRAM (Collins et al. 2008) is a cost‐effective, standard ambient monitoring and assessment tool that can 
be  used  to  assess  ecological  condition  on  a  variety  of  scales,  ranging  from  individual  wetlands  to 
watersheds and  larger regions.   CRAM enables practitioners, working together  in the field for one half 
day or less, to assess the overall health of a wetland by choosing the best‐fit set of narrative descriptions 
of observable conditions ranging from the worst commonly observed to the best achievable for the type 
of  wetland  being  assessed.  CRAM  yields  an  overall  score  for  each  assessed  area  based  on  the 
component scores for the attributes and their metrics.  The overall score for a wetland indicates how it 
is  doing  relative  to  the  best  achievable  conditions  for  that  wetland  type  in  the  state.    CRAM  also 
provides guidelines for identifying stressors that might account for low scores.   

2.4   Trends Assessment 
The  RMC  plans  to  use  the monitoring  conducted  by  the  Statewide  SWAMP  Stream  Pollution  Trend 
Monitoring  (SPoT) Program  (SWRCB 2008)  to  comply with MRP provision C.8.e  that  requires ACCWP, 
CCCWP, SCVURPPP, and SMCWPPP to sample one  location annually to monitor  long‐term trends.   The 
goal of the SPoT Program is to detect meaningful change in the concentrations of stream contaminants 
and  their effects  in  large watersheds at  time scales appropriate  to management decision‐making, and 
more specifically to: 
 

 Determine  long‐term  trends  in  stream  pollutant  concentrations  and  their  biological  effects 
statewide; 

 Relate water quality  indicators  to  land‐use  characteristics  and  to  the effectiveness of  agency 
management efforts; and, 

 Establish a network of sites throughout the state to serve as a backbone for collaboration with 
local, regional, and federal monitoring programs. 

 
The five management questions SPoT is designed to address are:  
 

1. Which  contaminants  are  detected  in  depositional  stream  sediments,  and  in  which  large 
California watersheds are they detected?  

2. In which large California watersheds is sediment toxicity observed?  
3. What  is  the  relationship  between  pollutant  concentrations  and  watershed  land  use 

characteristics?  
4. What  is  the  relationship  between  pollutant  concentrations  and  the  level  of  management 

activity?  
5. What  is the direction and magnitude of change  in pollutant concentrations and toxicity over 

multi‐year time periods? 
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If  for some  reason  the SPoT program  is unable  to  fulfill  the  long‐term  trend monitoring  requirements 
described  in  the MRP,  RMC  participants will  begin  conducting monitoring  in  compliance with  these 
requirements. 
 
2.4.1   Site Selection 

To  detect  long‐term  trends,  100 monitoring  sites  (statewide) were  selected  by  the  SPoT  Program  at 
points where contaminants released throughout  large watersheds are  likely to accumulate. These sites 
are similar to the “integrator” sites used in the United States Geological Survey’s National Water Quality 
Assessment  (NAWQA) program.  Sites were originally  selected based on hydrology,  land use,  and  the 
needs of partner programs.  The sites were then visited for reconnaissance to find a 100‐m reach within 
which  there  are  at  least  five  to  ten  depositional  areas  from  which  fine‐grained  sediment  can  be 
collected.    To  select  adequate  reaches,  the  actual  sampling  location  can  be moved  1  km  or more 
upstream  or  (usually)  downstream  of  the  original  target  sites.  Table  5  describes  locations  on water 
bodies in the RMC area where the SPoT Program has recently and plans to continue, to monitor.  Please 
note  that  the  FSURMP  and  Vallejo  do  not  have  long‐term monitoring  requirements  and  therefore 
associated long‐term monitoring requirements are not listed in Table 6. 

 

Table 6.  Long‐term monitoring locations monitored by the SWAMP’s statewide Stream 
Pollution Trend Monitoring (SPoT) Program. 

RMC Participant  Water Body  Suggested Location 

SCVURPPP  Guadalupe River or  USGS Gaging Station 11169025 

Coyote Creek  Montague 

ACCWP  Alameda Creek or  East of Alvarado Boulevard 

Lower San Leandro Creek  Empire Road 

CCCWP  Kirker Creek or   Floodway 

Walnut Creek  Concord Avenue 

SMCWPPP  San Mateo Creek  Gateway Park 

 
2.4.2    Sample Frequency 

Long‐term monitoring will  be  conducted  through  SPoT  annually  during  base  flow  or  near‐base  flow 
conditions  following  annual peak  flows.  The  intent  is  to  collect depositional  sediment  that has been 
recently  transported  from watershed  surfaces,  but  is  not  subject  to  extreme  variation  due  to  storm 
events. In the RMC area, this time period is late spring to early summer. 
 
2.4.3    Sampling and Analysis Methods 

Under  the  SPoT  Program,  sediment  samples  are  collected  and  analyzed  according  to  the  Standard 
Operating Procedures  (SOPs) described  in  the SPoT  specific Quality Assurance Program Plan  (SWAMP 
2010).  If RMC participants should undertake long‐term trends monitoring in compliance with the MRP, 
standard  operating  and  quality  control  procedures  described  in  BASMAA  (2011a  and  2011b) will  be 
followed. These procedures are consistent with SWAMP’s. 

Regardless of  the  lead monitoring program, natural variability  in  sediment pollutant concentrations  is 
expected and will be addressed by compositing sediment from five to ten depositional areas in the 100‐
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m reach that comprises each site.  Sampling will focus on recent sediment deposits in active areas of the 
streambed and avoid banks, benches, and other areas where sediment may have been deposited more 
than one year previously. Sediment will be sampled to a depth of up to 5 cm  if the entire 5 cm core  is 
homogeneous and appears  to have been deposited within  the same hydrologic cycle of seasonal high 
water receding to annual base flow. Surficial sediment as shallow as 1 cm may need to be collected  if 
there is clear layering indicating deposition over multiple annual cycles.  

3.0   Reporting & Associated Products 

This section describes  the reporting products and  formats  that will be developed by RMC participants 
and submitted to the San Francisco Bay RWQCB in compliance with MRP provision C.8.g. 

3.1   Electronic Data Submittal 
All monitoring data (targeted and probabilistic) collected October 1 to September 30 will be submitted 
annually to the Water Board and to the CEDEN data node at SFEI by each RMC participant no later than 
January 15 of the following year.  Data will be submitted as an Electronic Status Monitoring Data Report 
to the Water Board in a standardized format comparable with the SWAMP database. Water quality 
exceedences will be highlighted in this report. The first electronic data submittal of monitoring data to 
the Regional Board will occur by January 15, 2013.  

3.2    Urban Creek Monitoring Reports 
Annually, creek status and trends monitoring results will be analyzed and synthesized into one regional 
report and a series of  local assessment reports specific to each RMC participant’s monitoring. Reports 
will summarize monitoring conducted during the foregoing October 1 to September 30 period and will 
be  submitted  to  the Water Board by March 15  following  this period. The  initial RMC  reports will be 
submitted by March 15, 2013.  

No  later  than March  15,  2014,  RMC  participants  shall  also  prepare  and  submit  local  and  regional 
integrated monitoring reports3 that summarize all data collected during the term of the MRP. 

All monitoring reports shall include the standard content as described below: 
 

 The  purpose  of  the  monitoring  and  brief  description  of  the  study  area  and  study  design 
rationale; 

 Quality  Assurance/Quality  Control  summaries  for  sample  collection  and  analytical methods, 
including a discussion of any limitations of the data; 

 Brief descriptions of sampling protocols and analytical methods; 
 Sample  location  description,  including  water  body  name  and  segment  and  latitude  and 

longitude coordinates; 
 Sample  ID,  collection  date  (and  time  if  relevant),  media  (e.g.,  water,  filtered  water,  bed 

sediment, tissue); 
 Concentrations detected, measurement units and detection limits. 

 
Results  will  be  discussed  relative  to  prior  conditions,  beneficial  uses,  and  applicable  water  quality 
standards as described  in Table 8.1 of the MRP  (see Appendix A), the Basin Plan  (RWQCB), the Ocean 

                                                            
3 Urban Creek Monitoring Reports due March 14, 2014 will be included as part of the Integrated Report. 
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Plan (SWRCB 2005), the California Toxics Rule (Federal Register 1997), or other applicable water quality 
control plans.   Where appropriate, hypotheses should be developed  to  investigate potential pollutant 
sources,  trends,  and  BMP  effectiveness.  Reports will  identify  and  prioritize water  quality  problems, 
sources of water quality problems, describe follow‐up actions and any additional management actions 
needed to address water quality problems, and evaluate the effectiveness of existing control measures. 
 
3.2.1    Regional Urban Creeks Monitoring Report 

The  Regional  San  Francisco  Bay  Urban  Creeks Monitoring  Report will  include  an  assessment  of  the 
following condition and stressor  indicators (see Table 1): benthic macroinvertebrates, algae, nutrients, 
chlorine, water  toxicity, sediment  toxicity, and sediment chemistry.   Results  for each  indicator will be 
presented by their respective evaluation methods (see Chapter 2) across the four spatial scales indicated 
in the management questions, e.g., RMC area, RMC area by urban/non‐urban land use, RMC participant 
county, and RMC participant county by urban/non‐urban land use.  Results of the relative risk analyses 
for these stressor indicators will also be presented in the regional report (see Appendix C for examples).  
Monitoring results will be presented in a variety of formats including text, tables, graphs, and maps (see 
Appendix C for examples) to address the management questions related to the condition and stressor 
assessments.  

3.2.2    Local Urban Creeks Monitoring Reports 

At a minimum,  the  local  reports produced by each RMC participant will  include an assessment of all 
monitoring data collected via a targeted design. Targeted parameters (listed in Table 1) include general 
water quality (continuous), temperature (continuous), pathogen indicators, and stream surveys.  Results 
for  stressor  indicators  sampled using  a  targeted monitoring design will be  summarized  in  tables  and 
graphs highlighting the number of samples exceeding applicable water quality standards as described in 
Table  8.1  of  the MRP  (see  Appendix  A).    Results  of  the  relative  risk  analyses will  be  presented  for 
targeted stressor  indicators as graphs  (see Appendix C).   Long‐term trend data will be summarized, as 
feasible4, with any apparent trends in stormwater or receiving water quality.   

3.3    Associated Products 
In parallel to the development of this plan, three other “sister” products were also developed:  

 RMC Creek Status and Trends Quality Assurance Project Plan (QAPP) (BASMAA 2011a); 
 Standard Operating Procedures  (SOPs)  for  field monitoring,  site  reconnaissance and  reporting 

(BASMAA 2011b); and 
 Creek Status and Trends Information Management System Work Plan (BASMAA 2011c). 

4.0   Schedule 

The creek status monitoring discussed in previous chapters will be conducted according to the schedule 
shown in Table 7.  Note that Table 7 illustrates the monitoring schedule for a five‐year timeframe (2011 
to 2016) although the MRP term ends in 2014.  The five‐year timeframe is shown in order to establish a 
longer‐term schedule that can be  implemented to produce data necessary to answer the management 
questions set forth in this plan. 

                                                            
4 Depending on the timing of its availability from the SPoT Program. 
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Table 7.  RMC Creek Status and Long-Term Trends Monitoring Schedule  
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Regional Ambient Creek 
Sample Draw • • • • • •
Ambient Creek Site 
Evaluation • • • • • • • • • • • •

Storm Event Sampling • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
Dry Season Sampling • • • • • • • • • • • • • • • • • • • • • • • • •
Spring Season Sampling • • • • • • • • • • • • • • •

Dry Season Sampling • • • • • • • • • • • • • • •

Laboratory Analysis • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
Information 
Management • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Data Analysis • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Electronic Data 
Submittal • • • •
Monitoring Progress 
Report • • •
Regional Urban Creeks 
Monitoring Report 
Submittal

• • • •

Local Creeks Monitoring 
Report Submittal • • • •

Long‐Term Trends Monitoring

Analysis and Information Management

Reporting

Creek Status (Condition and Stressor Assessments)

2016
Task

2011 2012 2013 2014 2015
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C.8. Water Quality Monitoring  

C.8.a. Compliance Options 
i. Regional Collaboration – All Permittees shall comply with the monitoring 

requirements in C.8, however, Permittees may choose to comply with any 
requirement of this Provision through a collaborative effort to conduct or cause 
to be conducted the required monitoring in their jurisdictions. Where all or a 
majority of the Permittees collaborate to conduct water quality monitoring, this 
shall be considered a regional monitoring collaborative. 

Where an existing collaborative body has initiated plans, before the adoption of 
this Permit, to conduct monitoring that would fulfill a requirement(s) of this 
Provision, but the monitoring would not meet this Provision’s due date(s) by a 
year or less, the Permittees may request the Executive Officer adjust the due 
date(s) to synchronize with such efforts. 

The types, quantities, and quality of data required within Provision C.8 establish 
the minimum level-of-effort that a regional monitoring collaborative must 
achieve. Provided these data types, quantities, and quality are obtained, a 
regional monitoring collaborative may develop its own sampling design. For 
Pollutants of Concern and Long-Term monitoring required under C.8.e, an 
alternative approach may be pursued by Permittees provided that: either similar 
data types, data quality, data quantity are collected with an equivalent level of 
effort described under C.8.e; or an equivalent level of monitoring effort is 
employed to answer the management information needs stated under C.8.e. 

ii. Implementation Schedule – Monitoring conducted through a regional 
monitoring collaborative shall commence data collection by October 2011. All 
other Permittee monitoring efforts shall commence data collection by October 
2010.  By July 1, 2010, each Permittee shall provide documentation to the Water 
Board, such as a written agreement, letter, or similar document that confirms 
whether the Permittee will conduct monitoring individually or through a 
regional monitoring collaborative.19   

iii. Permittee Responsibilities – A Permittee may comply with the requirements in 
Provision C.8 by performing the following: 

(1) Contributing to its stormwater countywide program, as determined 
appropriate by the Permittee members, so that the stormwater countywide 
Program conducts monitoring on behalf of its members; 

(2) Contributing to a regional collaborative effort; 

 
19 This documentation will allow the Water Board to know when monitoring will commence for each Permittee. 

Permittees who commit to monitoring individually may join the regional monitoring collaborative at any time. 
Any Permittee who discontinues monitoring through the regional collaborative must commence complying with 
all requirements of Provision C.8 immediately. 
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(3) Fulfilling monitoring requirements within its own jurisdictional 
boundaries; or 

(4) A combination of the previous options, so that all requirements are 
fulfilled. 

iv. Third-party Monitoring – Permittees may choose to fulfill requirements of 
Provision C.8 using data collected by citizen monitors or other third-party 
organizations, provided the data are demonstrated to meet the data quality 
objectives described in Provision C.8.h. Where an existing third-party 
organization has initiated plans to conduct monitoring that would fulfill a 
requirement(s) of this Provision, but the monitoring would not meet this 
Provision’s due date(s) by a year or less, the Permittees may request that the 
Executive Officer adjust the due date(s) to synchronize with such efforts. 

C.8.b. San Francisco Estuary Receiving Water Monitoring 
With limited exceptions, urban runoff from the Permittees’ jurisdictions ultimately 
discharges to the San Francisco Estuary. Monitoring of the Estuary is intended to 
answer questions20 such as:  

• Are chemical concentrations in the Estuary potentially at levels of concern and 
are associated impacts likely? 

• What are the concentrations and masses of contaminants in the Estuary and its 
segments? 

• What are the sources, pathways, loadings, and processes leading to contaminant 
related impacts in the Estuary? 

• Have the concentrations, masses, and associated impacts of contaminants in the 
Estuary increased or decreased? 

• What are the projected concentrations, masses, and associated impacts of 
contaminants in the Estuary? 

Permittees shall participate in implementing an Estuary receiving water monitoring 
program, at a minimum equivalent to the San Francisco Estuary Regional 
Monitoring Program for Trace Substances (RMP), by contributing their fair-share 
financially on an annual basis. 

C.8.c. Status Monitoring/Rotating Watersheds 
i. Status Monitoring is intended to answer these questions: Are water quality 

objectives, both numeric and narrative, being met in local receiving waters, 

 
20 These are the management questions approved by the Regional Monitoring Program’s Steering Committee  on 

May 9, 2008, and stated at 
http://www.sfei/rmp/rmp_steering_meetings/rmp_steering_meeting_5_09_08/Item%2010a%20Attachment%201
%20%20Draft%20RMP%20Management%20Questions%2005-02-08%20Annotated.pdf. While the stated 
objectives may change over time, the intent of this provision is for Permittees to continue contributing financially 
and as stakeholders in such a program as the RMP, which monitors the quality of San Francisco Bay. 

http://www.sfei/rmp/rmp_steering_meetings/rmp_steering_meeting_5_09_08/Item%2010a%20Attachment%201%20%20Draft%20RMP%20Management%20Questions%2005-02-08%20Annotated.pdf
http://www.sfei/rmp/rmp_steering_meetings/rmp_steering_meeting_5_09_08/Item%2010a%20Attachment%201%20%20Draft%20RMP%20Management%20Questions%2005-02-08%20Annotated.pdf
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including creeks, rivers and tributaries? Are conditions in local receiving waters 
supportive of or likely to be supportive of beneficial uses? 

ii. Parameters and Methods – Permittees shall conduct Status Monitoring using 
the parameters, methods, occurrences, durations, and minimum number of 
sampling sites as described in Table 8.1. Spring sampling shall be conducted 
during the April - June timeframe; dry weather sampling shall be conducted 
during the July - September timeframe. Minor variations of the parameters and 
methods may be allowed with Executive Officer concurrence. 

iii. Frequency – Permittees shall complete the Status Monitoring in Table 8.1 at the 
following frequencies: 

• Alameda Permittees – annually 
• Contra Costa Permittees – annually 
• Fairfield-Suisun Permittees – twice during the Permit term 
• San Mateo Permittees – annually 
• Santa Clara Permittees – annually 
• Vallejo Permittees – once during the Permit term
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Table 8.1 Status Monitoring Elements 

Status Monitoring 
Parameter 

Sampling 
and/or 

Analytical 
Method21

Minimum 
Sampling 

Occurrence22

Duration of 
Sampling 

Minimum # Sample Sites to Monitor/Yr23 
Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees 

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

Biological Assessment24 
(Includes Physical Habitat 
Assessment and General 
Water Quality Parameters25) 
Nutrients (total phosphorus, 
dissolved orthophosphate, 
total nitrogen, nitrate,  
ammonia, silica, chloride, 

SWAMP Std 
Operating 

Procedure26,27,

28 

for Biological 
Assessments & 

PHab; 
SWAMP 

1/yr 
(Spring 

Sampling) 
Grab sample Spring 20 / 10 / 4 

 

BMI metrics that indicate 
substantially degraded 

community as per 
Attachment H, Table H-1 

 
For Nutrients: 20% of results 
in one waterbody exceed one 

or more water quality standard 
                                                 

21  Refers to field protocol, instrumentation and/or laboratory protocol. 
22  Refers to the number of sampling events at a specific site in a given year. 
23 The number of sampling sites shown is based on the relative population in each Regional Stormwater Countywide Program and is listed in this order: Santa Clara & 

Alameda Countywide / Contra Costa & San Mateo Countywide / Vallejo & Fairfield-Suisun Programs. 
24  The same general location must be used to collect benthic community, sediment chemistry, and sediment toxicity samples. General Water Quality Parameters need not be 

collected twice, where it is collected by a multi-parameter probe at a subset of these sample sites (see next row of Table 8.1).  
25 Includes dissolved oxygen, temperature, conductivity, and pH.   
26 Ode, P.R. 2007. Standard Operating Procedures for Collecting Benthic Macroinvertebrate Samples and Associated Physical and Chemical Data for Ambient 

Bioassessments in California, California State Water Resources Control Board Surface Water Ambient Monitoring Program (SWAMP), as subsequently revised 
(http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/phab_sopr6.pdf ). Permittees may coordinate with Water Board staff to modify their sampling 
procedures if these referenced procedures change during the Permit term.  

27  Biological assessments shall include benthic macroinvertebrates and algae. Bioassessment sampling method shall be multihabitat reach-wide. Macroinvertebrates shall be 
identified according to the Standard Taxonomic Effort Level I of the Southwestern Association of Freshwater Invertebrate Taxonomists, using the most current SWAMP 
approved method. Current methods are documented in (1) SWAMP Standard Operating Procedure (SOP) and Interim Guidance on Quality Assurance for SWAMP 
Bioassessments, Memorandum to SWAMP Roundtable from Beverly H. van Buuren and Peter R. Ode, 5-21-07, and (2) Amendment to SWAMP Interim Guidance on 
Quality Assurance for SWAMP Bioassessments, Memorandum to SWAMP Roundtable from Beverly H. van Buuren and Peter R. Ode, 9-17-08.  For algae, include mass 
(ash-free dry weight), chlorophyll a, diatom and soft algae taxonomy, and reachwide algal percent cover. Physical Habitat (PHab) Assessment shall include the SWAMP 
basic method plus 1) depth and pebble count + CPOM, 2) cobble embeddedness, 3) discharge measurements, and 4) in-stream habitat. Permittees may coordinate with 
Water Board staff to modify these sampling procedures if SWAMP procedures change during the Permit term.  

28  Algae shall be collected in a consistent timeframe as Regional SWAMP. For guidance on algae sampling and evaluation: Fetscher, A. and K. McLaughlin, May 16, 2008. 
Incorporating Bioassessment Using Freshwater Algae into California’s Surface Water Ambient Monitoring Program (SWAMP). Technical Report 563 and current 
SWAMP-approved updates to Standard Operating Procedures therein. Available at 
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/reports/563_periphyton_bioassessment.pdf. 

http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/phab_sopr6.pdf
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/reports/563_periphyton_bioassessment.pdf
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Status Monitoring 
Parameter 

Sampling 
and/or 

Analytical 
Method21

 

Minimum 
Sampling 

Occurrence22
 

Duration of 
Sampling 

Minimum # Sample Sites to Monitor/Yr23 
Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees 

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

dissolved organic carbon, 
suspended sediment 
concentration) 

comparable 
methods for 

Nutrients 
 

or established threshold 

General Water Quality29
Multi-

Parameter 
Probe 

2/yr 
(Concurrent 

with 
bioassessment 
& during the 
Aug. - Sept. 
timeframe) 

15-minute 
intervals for 1-

2 weeks 
3 / 2 / 1 

20% of results in one 
waterbody exceed one or more 

water quality standard or 
established threshold 

Chlorine 
(Free and Total) 

USEPA Std. 
Method 4500 

Cl F30

2/yr  Spring & 
Dry Seasons Grab sample Sp  2 ring 20 / 10 /

Dry 3 / 2 / 1 

After immediate resampling, 
concentrations remain > 0.08 

mg/L 

Temperature 
Digital 

Temperature  
Logger 

60-minute 
intervals 

60-minute 
intervals April 
through Sept. 

8 / 4 / 1 
20% of results in one 

waterbody exceed applicable 
temperature threshold31

Toxicity – 
Water Column32

Applicable 
SWAMP 

Comparable 
Method 

2/yr 
(1/Dry Season 

& 1 Storm 
Event) 

Grab or 
composite 

sample 
3 / 2 / 1 

If toxicity results < 50% of 
control results, repeat sample. 
If 2nd sample yields < 50% of 

control results, proceed to 
C.8.d.i. 

                                                 
29  Includes dissolved oxygen, temperature, conductivity, and pH. 
30  The method of analysis shall achieve a method detection limit at least as low as that achieved by the Amperometric Titration Method (4500-Cl from Standard 

Methods for Examination of Water and Wastewater, Edition 20).  
31  If temperatures exceed applicable threshold (e.g., Maximum Weekly Average Temperature, Sullivan K., Martin, D.J., Cardwell, R.D., Toll, J.E., Duke, S. 2000. An 

Analysis of the Effects of Temperature on Salmonids of the Pacific Northwest with Implications for Selecting Temperature Criteria, Sustainable Ecosystem 
Institute) or spike with no obvious natural explanation observed. 

32  US EPA three species toxicity tests: Selenastrum growth and Ceriodaphnia and Pimephales with lethal and sublethal endpoints. Also Hyalella azteca with lethal endpoint. 
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Status Monitoring 
Parameter 

Sampling 
and/or 

Analytical 
Method21

 

Minimum 
Sampling 

Occurrence22
 

Duration of 
Sampling 

Minimum # Sample Sites to Monitor/Yr23 
Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees 

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

Toxicity– 
Bedded Sediment, 

Fine-grained33
 

Applicable 
SWAMP 

Comparable 
Method 

1/yr 
 Grab sample 

3 / 2 / 1 
At fine-grained depositional area at bottom 

of watershed 
See Attachment H, Table H-1 

Pollutants – 
Bedded Sediment,34 fine-

grained 

Applicable 
SWAMP 

Comparable 
Method 

inc. grain size 

1/yr 
 Grab sample 

3 / 2 / 1 
At fine-grained depositional area at bottom 

of watershed 
See Attachment H, Table H-1 

Pathogen Indicators35
 

 

U.S. EPA 
protocol36

1/yr 
(During 

Summer) 

Follow U.S. 
EPA protocol 

5 / 5 / * 
*Fairfield-Suisun & Vallejo Permittees: 3 

sites twice in permit term 
Exceedance of USEPA criteria  

Stream Survey (stream walk 
& mapping)37

 

USA38 or 
equivalent 

1 
waterbody/yr N/A 9 / 6 / 3 stream miles/year N/A 

                                                 
33 Bedded sediments should be fine-grain from depositional areas. Grain size and TOC must be reported. Coordinate with TMDL Provision requirements as applicable. 
34 Bedded sediments should be fine-grain from depositional areas. Grain size and TOC must be reported. Analytes shall include all of those reported in MacDonald et al. 2000 

(including copper, nickel, mercury, PCBs, DDT, chlordane, dieldrin) as well as pyrethroids (see Table 8.4 for list of pyrethroids). Coordinate with TMDL Provision 
requirements as applicable.  MacDonald, D.D., G.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-based Sediment Quality Guidelines for 
Freshwater Ecosystems. Archives of Environ. Contamination and Toxicology 39(1):20–31. 

35 Includes fecal coliform and E. Coli. 
36  Rather than collecting samples over five separate days, Permittees may use Example #2, pg. 54, of USEPA’s Implementation Guidance for Ambient Water Quality Criteria 

for Bacteria, March 2004 Final.  
37   The Stream Surveys need not be repeated on a watershed if a Stream Survey was completed on that waterbody within the  

previous five years. The number of stream miles to be surveyed in any given year may be less than that shown in Table 8-1 in  
order to avoid repeating surveys at areas surveyed during the previous five years.   

38 Center for Watershed Protection, Manual 10: Unified Stream Assessment: A User's Manual, February 2005. 
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iv. Locations – For each sampling year (per C.8.c.iii.), Permittees shall select at 
least one waterbody to sample from the applicable list below. Locations shall be 
selected so that sampling is sufficient to characterize segments of the 
waterbody(s). For example, Permittees required to collect a larger number of 
samples should sample two or more waterbodies, so that each sampling effort 
represents a reasonable segment length and/or type. Samples shall be collected 
in reaches that receive urban stormwater discharges, except in possible 
infrequent instances where non-urban-impacted stream samples are needed for 
comparison39. Waterbody selection shall be based on factors such as watershed 
area, land use, likelihood of urban runoff impacts, and existing monitoring data.  

Table 8.2 Status Monitoring Locations – Waterbodies 
SCVURPPP ACCWP CCCWP SMCWPPP FSUMRP VALLEJO 
Coyote Creek and 
tributaries 

Arroyo Valle (below 
Livermore or lower) Kirker Creek  San Pedro Creek and 

tributaries 
Laurel 
Creek Chabot Creek 

Guadalupe River and
tributaries Arroyo Mocho  Mt. Diablo 

Creek Pilarcitos Creek  Ledgewood 
Creek  

Austin Creek 
& tributaries 

San Tomas Creek 
and tributaries Tassajara Creek Walnut Creek 

and tributaries Colma Creek    

Calabazas Creek  Alamo Creek Rodeo Creek San Bruno Creek and 
tributaries   

Permanente Creek 
and tributaries 

Arroyo de la 
Laguna  Pinole Creek Millbrae Creek and 

tributaries   

Stevens Creek and 
tributaries 

Alameda Creek (at 
Fremont or below) 

San Pablo 
Creek 

Mills Creek and 
tributaries   

Matadero Creek 
and tributaries 

San Lorenzo Creek 
& tribs  

Alhambra 
Creek 

Easton Creek and 
tributaries   

Adobe Creek San Leandro Creek 
& tribs  Wildcat Creek Sanchez Creek and 

tributaries   

Lower Penitencia 
Creek and 
tributaries  

Oakland, Berkeley, 
or Albany Creeks  Burlingame Creek and 

tributaries   

Barron Creek   San Mateo Creek 
(below dam only)   

San Francisquito 
Creek & tributaries   Borel Creek & 

tributaries   

   Laurel Creek & tribs    
   Belmont Creek & tribs    
   Pulgas Creek & tribs    

   Cordilleras & 
tributaries   

   Redwood Creek & tribs   
   Atherton Creek & tribs    

   San Francisquito Creek 
and tributaries   

                                                 
39   Sampling efforts shall focus on stream reaches with urban stormwater system discharges. Sampling upstream of 

urban outfalls is not precluded where needed to meet sampling plan objectives. 
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v. Status Monitoring Results – When Status Monitoring produces results such as 
those described in the final column of Table 8.1, Permittees shall conduct 
Monitoring Project(s) as described in C.8.d.i. 

C.8.d. Monitoring Projects – Permittees shall conduct the Monitoring Projects listed 
below. 

i. Stressor/Source Identification – When Status results trigger a follow-up action 
as indicated in Table 8.1, Permittees shall take the following actions, as also 
required by Provision C.1. If the trigger stressor or source is already known, 
proceed directly to step 2. The first follow-up action shall be initiated as soon as 
possible, and no later than the second fiscal year after the sampling event that 
triggered the Monitoring Project. 

(1) Conduct a site specific study (or non-site specific if the problem is wide-
spread) in a stepwise process to identify and isolate the cause(s) of the 
trigger stressor/source. This study should follow guidance for Toxicity 
Reduction Evaluations (TRE)40 or Toxicity Identification Evaluations 
(TIE).41 A TRE, as adapted for urban stormwater data, allows Permittees 
to use other sources of information (such as industrial facility stormwater 
monitoring reports) in attempting to determine the trigger cause, 
potentially eliminating the need for a TIE. If a TRE does not result in 
identification of the stressor/source, Permittees shall conduct a TIE. 

(2) Identify and evaluate the effectiveness of options for controlling the 
cause(s) of the trigger stressor/source. 

(3) Implement one or more controls. 

(4) Confirm the reduction of the cause(s) of trigger stressor/source.  

(5) Stressor/Source Identification Project Cap: Permittees who conduct this 
monitoring through a regional collaborative shall be required to initiate 
no more than ten Stressor/Source Identification projects during the Permit 
term in total, and at least two must be toxicity follow-ups, unless 
monitoring results do not indicate the presence of toxicity. If conducted 
through a stormwater countywide program, the Santa Clara and Alameda 

 
40  USEPA. August 1999. Toxicity Reduction Evaluation Guidance for Municipal Wastewater Treatment Plants. 

EPA/833B-99/002. Office of Wastewater Management, Washington, D.C. 
41   Select TIE methods from the following references after conferring with SWAMP personnel: For sediment: 

(1) Ho KT, Burgess R., Mount D, Norberg-King T, Hockett, RS. 2007. Sediment toxicity identification 
evaluation: interstitial and whole methods for freshwater and marine sediments. USEPA, Atlantic Ecology 
Division/Mid-Continental Ecology Division, Office of Research and Development, Narragansett, RI, or 
(2) Anderson, BS, Hunt, JW, Phillips, BM, Tjeerdema, RS. 2007. Navigating the TMDL Process: Sediment 
Toxicity. Final Report- 02-WSM-2. Water Environment Research Federation. 181 pp. For water column: 
(1) USEPA. 1991. Methods for aquatic toxicity identification evaluations. Phase I Toxicity Characterization 
Procedures. EPA 600/6-91/003. Office of Research and Development, Washington, DC., (2) USEPA. 1993. 
Methods for aquatic toxicity identification evaluations. Phase II Toxicity Identification Procedures for Samples 
Exhibiting Acute and Chronic Toxicity. EPA 600/R-92/080. Office of Research and Development, Washington, 
DC., or (3) USEPA. 1996. Marine Toxicity Identification Evaluation (TIE), Phase I Guidance Document. 
EPA/600/R-95/054. Office of Research and Development, Washington, DC. 
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Permittees each shall be required to initiate no more than five (two for 
toxicity); the Contra Costa and San Mateo Permittees each shall be 
required to initiate no more than three (one for toxicity); and the 
Fairfield-Suisun and Vallejo Permittees each shall be required to initiate 
no more than one Stressor/Source Identification project(s) during the 
Permit term.  

(6) As long as Permittees have complied with the procedures set forth above, 
they do not have to repeat the same procedure for continuing or recurring 
exceedances of the same receiving water limitations unless directed to do 
so by the Water Board.  

ii. BMP Effectiveness Investigation – Investigate the effectiveness of one BMP 
for stormwater treatment or hydrograph modification control. Permittees who do 
this project through a regional collaborative are required to initiate no more than 
one BMP Effectiveness Investigation during the Permit term. If conducted 
through a stormwater countywide program, the Santa Clara, Alameda, Contra 
Costa, and San Mateo Permittees shall be required to initiate one BMP 
Effectiveness Investigation each, and the Fairfield-Suisun and Vallejo 
Permittees shall be exempt from this requirement. The BMP(s) used to fulfill 
requirements of C.3.b.iii., C.11.e. and C.12.e. may be used to fulfill this 
requirement, provided the BMP Effectiveness Investigation includes the range 
of pollutants generally found in urban runoff. The BMP Effectiveness 
Investigation will not trigger a Stressor/Source Identification Project. Data from 
this Monitoring Project need not be SWAMP-comparable.  

iii. Geomorphic Project – This monitoring is intended to answer the questions: 
How and where can our creeks be restored or protected to cost-effectively 
reduce the impacts of pollutants, increased flow rates, and increased flow 
durations of urban runoff? 

Permittees shall select a waterbody/reach, preferably one that contains 
significant fish and wildlife resources, and conduct one of the following projects 
within each county, except that only one such project must be completed within 
the collective Fairfield-Suisun and Vallejo Permittees’ jurisdictions: 

(1) Gather geomorphic data to support the efforts of a local watershed 
partnership42 to improve creek conditions; or 

(2) Inventory locations for potential retrofit projects in which decentralized, 
landscape-based stormwater retention units can be installed; or 

(3) Conduct a geomorphic study which will help in development of regional 
curves which help estimate equilibrium channel conditions for different-
sized drainages. Select a waterbody/reach that is not undergoing 
changing land use. Collect and report the following data: 

• Formally surveyed channel dimensions (profile), planform, and cross-
sections. Cross-sections shall include the topmost floodplain terrace and 

 
42  A list of local watershed partnerships may be obtained from Water Board staff. 
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be marked by a permanent, protruding (not flush with ground) 
monument. 

• Contributing drainage area. 
• Best available information on bankfull discharges and width and depth of 

channel formed by bankfull discharges. 
• Best available information on average annual rainfall in the study area. 
Permittees shall complete the selected geomorphic project so that project 
results are reported in the Integrated Monitoring Report (see Provision 
C.8.g.v). 

C.8.e. Pollutants of Concern and Long-Term Trends Monitoring 
Pollutants of Concern (POC) monitoring is intended to assess inputs of Pollutants of 
Concern to the Bay from local tributaries and urban runoff, assess progress toward 
achieving wasteload allocations (WLAs) for TMDLs and help resolve uncertainties 
associated with loading estimates for these pollutants. In particular, there are four 
priority management information needs toward which POC monitoring must be 
directed: 1) identifying which Bay tributaries (including stormwater conveyances) 
contribute most to Bay impairment from pollutants of concern; 2) quantifying annual 
loads or concentrations of pollutants of concern from tributaries to the Bay; 3) 
quantifying the decadal-scale loading or concentration trends of pollutants of 
concern from small tributaries to the Bay; and 4) quantifying the projected impacts 
of management actions (including control measures) on tributaries and identifying 
where these management actions should be implemented to have the greatest 
beneficial impact. 
 
Permittees shall implement the following POC monitoring components or pursue an 
alternative approach that addresses each of the aforementioned management 
information needs. An alternative approach may be pursued by Permittees provided 
that: either similar data types, data quality, data quantity are collected with an 
equivalent level of effort described; or an equivalent level of monitoring effort is 
employed to answer the management information needs. 
 
Long-Term monitoring is intended to assess long-term trends in pollutant 
concentrations and toxicity in receiving waters and sediment, in order to evaluate if 
stormwater discharges are causing or contributing to toxic impacts on aquatic life. 
Permittees shall implement the following Long-Term monitoring components or, 
following approval by the Executive Officer, an equivalent monitoring program. 

i. Pollutants of Concern Loads Monitoring Locations – Permittees shall 
conduct Pollutants of Concern monitoring at stations listed below. Permittees 
may install these stations in two phases providing at least half of the stations are 
monitored in the water year beginning October 2010, and all the stations are 
monitored in the water year beginning October 2012. Upon approval by the 
Executive Officer, Permittees may use alternate POC monitoring locations.  
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(1) Castro Valley Creek S3 at USGS gauging station in Castro Valley 

(2) Guadalupe River 

(3) Zone 4 Line A at Chabot Road in Hayward 

(4) Rheem Creek at Giant Road in Richmond 

(5) Walnut Creek at a downstream location 

(6) Calabazas Creek at Lakeside Drive in Sunnyvale, at border with Santa 
Clara 

(7) San Mateo Creek at downstream location 

(8) Laurel Creek at Laurie Meadows park, off Casanova Drive in City of San 
Mateo. 

ii. Long-Term Monitoring Locations – Permittees shall conduct Long-Term 
monitoring at stations listed below. After conferring with the Regional SWAMP 
program, and upon approval by the Executive Officer, Permittees may use 
alternate Long-Term monitoring locations. 

Table 8.3. Long-Term Monitoring Locations 

Stormwater Countywide 
Program Waterbody Suggested Location 

Alameda Creek OR East of Alvarado Blvd* Alameda Permittees 
Lower San Leandro Creek Empire Road* 

Kirker Creek  OR Floodway* Contra Costa Permittees 
Walnut Creek Concord Avenue* 

Guadalupe River OR USGS Gaging Station 11169025* Santa Clara Permittees 
Coyote Creek Montague* 

San Mateo Permittees San Mateo Creek Gateway Park* 

* SWAMP is scheduled to collect sediment toxicity and sediment chemistry samples annually at these 
stations during the month of June. 

iii. Parameters and Frequencies – Permittees shall conduct Pollutants of Concern 
sampling pursuant to Table 8.4, Categories 1 and 2. In Table 8.4, Category 1 
pollutants are those for which the Water Board has active water quality 
attainment strategies (WQAS), such as TMDL or site-specific objective projects. 
Category 2 pollutants are those for which WQAS are in development. The lower 
monitoring frequency for Category 2 pollutants is sufficient to develop 
preliminary loading estimates for these pollutants.  

Permittees shall conduct Long-Term monitoring pursuant to Table 8.4, Category 
3. SWAMP has scheduled collection of Category 3 data at the Long-Term 
monitoring locations stated in C.8.e.ii. As stated in Provision C.8.a.iv., 
Permittees may use SWAMP data to fulfill Category 3 sampling requirements.   

iv. Protocols – At a minimum, sampling and analysis protocols shall be consistent 
with 40 CFR 122.21(g)(7)(ii).   
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v. Methods – Methyl mercury samples shall be grab samples collected during 
storm events that produce rainfall of at least 0.10 inch, shall be frozen 
immediately upon collection, and shall be kept frozen during transport to the 
laboratory. All other Category 1 and 2 samples shall be wet weather flow-
weighted composite samples, collected during storm events that produce rainfall 
of at least 0.10 inch. Sampled storms should be separated by 21 days of dry 
weather, but, at a minimum, sampled storms must have 72 hours of antecedent 
dry weather. Samples must include the first rise in the hydrograph. Category 3 
monitoring data shall be SWAMP-comparable. 

Table 8.4 Pollutants of Concern Loads & Long-Term Monitoring Elements 

Category/Parameter Sampling 
Years 

Minimum 
Sampling 

Occurrence 

Sampling 
Interval 

 Category 1 
• Total and Dissolved Copper 
• Total Mercury43 
• Methyl Mercury 
• Total PCBs44 
• Suspended Sediments (SSC) 
• Total Organic Carbon 
• Toxicity – Water Column 
• Nitrate as N 
• Hardness 

Annually 

Average of 4 wet 
weather events per 
year 
 
For methyl mercury 
only: average of 2 
wet & 2 dry weather 
events per year 

Flow-weighted 
composite 
 
For methyl mercury 
only: grab samples 
collected during the 
first rise in the 
hydrograph of a 
storm event. 

Category 2 
• Total and Dissolved Selenium 
• Total PBDEs (Polybrominated Diphenyl 

Ethers) 
• Total PAHs (Poly-Aromatic Hydrocarbons) 
• Chlordane 
• DDTs (Dichloro-Diphenyl-Trichloroethane) 
• Dieldrin 
• Nitrate as N 
• Pyrethroids - bifenthrin, cyfluthrin, beta-

cyfluthrin, cypermethrin, deltamethrin, 
esfenvalerate, lambda-cyhalothrin, permethrin, 
and tralomethrin 

• Carboryl and fipronil   
• Total and Dissolved Phosphorus 

 

Oct. 2010 -
2011 water 
year and 
 
Oct. 2012 -
2013 water 
year  

2 times per year  Flow-weighted 
composite 

Category 3 
Toxicity – Bedded Sediment, fine-grained45 

Biennially, 
Coordinate 

Once per year, 
during April-June, Grab sample 

                                                 
43  The monitoring type and frequency shown for mercury is not sufficient to determine progress toward achieving 

TMDL load allocations. Progress toward achieving load allocations will be accomplished by assessing loads 
avoided resulting from treatment, source control, and pollution prevention actions. 

44  The monitoring type and frequency shown for PCBs is not sufficient to determine progress toward achieving 
TMDL load allocations. Progress toward achieving load allocations will be accomplished by assessing loads 
avoided resulting from treatment, source control, and pollution prevention actions. 
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Category/Parameter Sampling 
Years 

Minimum 
Sampling 

Occurrence 

Sampling 
Interval 

Pollutants – Bedded Sediment, fine-grained with 
SWAMP 

coordinate with 
SWAMP 

 

vi. Sediment Delivery Estimate/Budget – The objective of this monitoring is to 
develop a strong estimate of the amount of sediment entering the Bay from local 
tributaries and urban drainages. By July 1, 2011, Permittees shall develop a 
design for a robust sediment delivery estimate/sediment budget in local 
tributaries and urban drainages. Permittees shall implement the study by July 1, 
2012. 

vii. Emerging Pollutants – Permittees shall develop a work plan and schedule for 
initial loading estimates and source analyses for emerging pollutants: endocrine-
disrupting compounds, PFOS/PFAS (Perfluorooctane Sulfonates (PFOS),  
Perfluoroalkyl sulfonates (PFAS); these perfluorocompounds are related to 
Teflon products), and NP/NPEs (nonylphenols/nonylphenol esters —estrogen-
like compounds). This work plan, which is to be implemented in the next Permit 
term, shall be submitted with the Integrated Monitoring Report (see Provision 
C.8.g.). 

C.8.f. Citizen Monitoring and Participation 
i. Permittees shall encourage Citizen Monitoring. 

ii. In developing Monitoring Projects and evaluating Status & Trends data, 
Permittees shall make reasonable efforts to seek out citizen and stakeholder 
information and comment regarding waterbody function and quality. 

iii. Permittees shall demonstrate annually that they have encouraged citizen and 
stakeholder observations and reporting of waterbody conditions. Permittees shall 
report on these outreach efforts in the annual Urban Creeks Monitoring Report. 

C.8.g. Reporting 
i. Water Quality Standard Exceedence – When data collected pursuant to 

C.8.a.-C.8.f. indicate that stormwater runoff or dry weather discharges are or 
may be causing or contributing to exceedance(s) of applicable water quality 
standards, including narrative standards, a discussion of possible pollutant 
sources shall be included in the Urban Creeks Monitoring Report. When data 
collected pursuant to C.8.a.-C.8.f. indicate that discharges are causing or 
contributing to an exceedance of an applicable water quality standard, 
Permittees shall notify the Water Board within no more than 30 days of such a 
determination and submit a follow-up report in accordance with Provision C.1 
requirements.  The preceding reporting requirements shall not apply to 

                                                                                                                                                             
45 If Ceriodaphnia, Hyalella azteca, or Pimephales survival or Selenastrum growth is < 50% of control results, repeat 

wet weather sample. If 2nd sample yields < 50% of control results, proceed to C.8.d.i. 
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continuing or recurring exceedances of water quality standards previously 
reported to the Water Board or to exceedances of pollutants that are to be 
addressed pursuant to Provisions C.8 through C.14 of this Order in accordance 
with Provision C.1. 

ii. Status Monitoring Electronic Reporting – Permittees shall submit an 
Electronic Status Monitoring Data Report no later than January 15 of each year, 
reporting on all data collected during the foregoing October 1–September 30 
period. Electronic Status Monitoring Data Reports shall be in a format 
compatible with the SWAMP database.46 Water Quality Objective exceedances 
shall be highlighted in the Report. 

iii. Urban Creeks Monitoring Report – Permittees shall submit a comprehensive 
Urban Creeks Monitoring Report no later than March 15 of each year, reporting 
on all data collected during the foregoing October 1–September 30 period, with 
the initial report due March 15, 2012, unless the Permittees choose to monitor 
through a regional collaborative, in which case the due date is March 15, 2013. 
Each Urban Creeks Monitoring Report shall contain summaries of Status, Long-
Term, Monitoring Projects, and Pollutants of Concern Monitoring including, as 
appropriate, the following: 

(1) Maps and descriptions of all monitoring locations; 

(2) Data tables and graphical data summaries; Constituents that exceed 
applicable water quality standards shall be highlighted; 

(3) For all data, a statement of the data quality; 

(4) An analysis of the data, which shall include the following: 
• Calculations of biological metrics and physical habitat endpoints. 
• Comparison of biological metrics to:  

• Each other 
• Any applicable, available reference site(s) 
• Any applicable, available index of biotic integrity 
• Physical habitat endpoints. 

• Identification and analysis of any long-term trends in stormwater or 
receiving water quality. 

(5) A discussion of the data for each monitoring program component, which 
shall: 

• Discuss monitoring data relative to prior conditions, beneficial uses and 
applicable water quality standards as described in the Basin Plan, the 
Ocean Plan, or the California Toxics Rule or other applicable water 
quality control plans. 

 
46  See http://mpsl.mlml.calstate.edu/swdataformats.htm. Permittees shall maintain an information management 

system that will support electronic transfer of data to the Regional Data Center of the California Environmental 
Data Exchange Network (CEDEN), located within the San Francisco Estuary Institute.  

http://mpsl.mlml.calstate.edu/swdataformats.htm


Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074  Provision C.8. 
 

Provision C.8. Page 78 Date: October 14, 2009 

                                                

• Where appropriate, develop hypotheses to investigate regarding pollutant 
sources, trends, and BMP effectiveness. 

• Identify and prioritize water quality problems. 
• Identify potential sources of water quality problems. 
• Describe follow-up actions. 
• Evaluate the effectiveness of existing control measures. 
• Identify management actions needed to address water quality problems. 

iv. Monitoring Project Reports – Permittees shall report on the status of each 
ongoing Monitoring Project in each annual Urban Creeks Monitoring Report. In 
addition, Permittees shall submit stand-alone summary reports within six months 
of completing BMP Effectiveness and Geomorphic Projects; these reports shall 
include: a description of the project; map(s) of project locations; data tables and 
summaries; and discussion of results.  

v. Integrated Monitoring Report – No later than March 15, 2014, Permittees 
shall prepare and submit an Integrated Monitoring Report through the regional 
collaborative monitoring effort on behalf of all participating Permittees, or on a 
countywide basis on behalf of participating Permittees, so that all monitoring 
conducted during the Permit term is reported.47 This report shall be in lieu of the 
Annual Urban Creeks Monitoring Report due on March 15, 2014.  

The report shall include, but not be limited to, a comprehensive analysis of all 
data collected pursuant to Provision C.8., and may include other pertinent 
studies. For Pollutants of Concern, the report shall include methods, data, 
calculations, load estimates, and source estimates for each Pollutant of Concern 
Monitoring parameter. The report shall include a budget summary for each 
monitoring requirement and recommendations for future monitoring. This report 
will be part of the next Report of Waste Discharge for the reissuance of this 
Permit. 

vi. Standard Report Content –All monitoring reports shall include the following: 

• The purpose of the monitoring and briefly describe the study design rationale. 
• Quality Assurance/Quality Control summaries for sample collection and 

analytical methods, including a discussion of any limitations of the data. 
• Brief descriptions of sampling protocols and analytical methods. 
• Sample location description, including waterbody name and segment and 

latitude and longitude coordinates. 
• Sample ID, collection date (and time if relevant), media (e.g., water, filtered 

water, bed sediment, tissue). 
• Concentrations detected, measurement units, and detection limits. 

 
47  Permittees who do not participate in the Regional Monitoring Group or in a stormwater countywide program 

must submit an individual Integrated Receiving Water Impacts Report. 
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• Assessment, analysis, and interpretation of the data for each monitoring 
program component. 

• Pollutant load and concentration at each mass emissions station. 
• A listing of volunteer and other non-Permittee entities whose data are 

included in the report. 
• Assessment of compliance with applicable water quality standards. 
• A signed certification statement. 

vii. Data Accessibility – Permittees shall make electronic reports available through 
a regional data center, and optionally through their web sites. Permittees shall 
notify stakeholders and members of the general public about the availability of 
electronic and paper monitoring reports through notices distributed through 
appropriate means, such as an electronic mailing list. 

C.8.h. Monitoring Protocols and Data Quality 
Where applicable, monitoring data must be SWAMP comparable. Minimum data 
quality shall be consistent with the latest version of the SWAMP Quality Assurance 
Project Plan (QAPP)48 for applicable parameters, including data quality objectives, 
field and laboratory blanks, field duplicates, laboratory spikes, and clean techniques, 
using the most recent Standard Operating Procedures. A Regional Monitoring 
Collaborative may adapt the SWAMP QAPP for use in conducting monitoring in the 
San Francisco Bay Region, and may use such QAPP if acceptable to the Executive 
Officer.  

 
 

 
48 The current SWAMP QAPP at the time of Permit issuance is dated September 1, 2008, and is available at 

http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_qapp_master090108a.pdf.   

http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_qapp_master090108a.pdf
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Status and Long-Term Monitoring Follow-up Analysis and Actions 
for Biological Assessment, 

Bedded Sediment Toxicity, and Bedded Sediment Pollutants 
 
When results from Biological Assessment, Bedded Sediment Toxicity, and/or Bedded Sediment 
Pollutants monitoring indicate impacts at a monitoring location, Permittees shall evaluate the 
extent and cause(s) of impacts to determine the potential role of urban runoff as indicated in 
Table H-1. 

Table H-1. Sediment Triad Approach to Determining Follow-Up Actions 

Chemistry 
Results161

Toxicity 
Results162

Bioassessment 
Results163 Action 

No chemicals exceed 
Threshold Effect 
Concentrations 
(TEC), mean 
Probable Effects 
Concentrations (PEC) 
quotient < 0.5 and 
pyrethroids < 1.0 
Toxicity Unit (TU)164

 

No 
Toxicity 

No indications 
of alterations No action necessary 

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

Toxicity No indications 
of alterations 

(1) Take confirmatory sample for toxicity.  
(2) If toxicity repeated, attempt to identify 

cause and spatial extent.  
(3) Where impacts are under Permittee’s 

control, take management actions to 
minimize upstream sources causing 
toxicity; initiate no later than the second 
fiscal year following the sampling event. 

                                                 
161 TEC and PEC are found in MacDonald, D.D., G.G. Ingersoll, and T.A. Berger. 2000. Development and   

Evaluation of Consensus-based Sediment Quality Guidelines for Freshwater Ecosystems. Archives of Environ. 
Contamination and Toxicology 39(1):20–31.  

162 Toxicity is exhibited when Hyallela survival statistically different than and < 20 percent of control. 
163   Alterations are exhibited if metrics indicate substantially degraded community. 
164 Toxicity Units (TU) are calculated as follows: TU = Actual concentration (organic carbon normalized) ÷ 

Reported H. azteca LC50 concentration (organic concentration normalized). Weston, D.P., R.W. Holmes, J. You, 
and M.J. Lydy, 2005. Aquatic Toxicity Due to Residential Use of Pyrethroid Insecticides. Environ. Science and 
Technology 39(24):9778–9784. 
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Chemistry 
Results161

Toxicity 
Results162

 

Bioassessment 
Results163 Action 

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

No 
Toxicity 

Indications of 
alterations 

Identify the most probable cause(s) of the 
alterations in biological community. Where 
impacts are under Permittee’s control, take 
management actions to minimize the impacts 
causing physical habitat disturbance; initiate 
no later than the second fiscal year following 
the sampling event. 

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

Toxicity Indications of 
alterations 

(1) Identify cause(s) of impacts and spatial 
extent. 

(2) Where impacts are under Permittee’s 
control, take management actions to 
minimize impacts; initiate no later than 
the second fiscal year following the 
sampling event.  

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU  

No 
Toxicity 

Indications of 
alterations 

(1) Identify cause of impacts.  
(2) Where impacts are under Permittee’s 

control, take management actions to 
minimize the impacts caused by urban 
runoff; initiate no later than the second 
fiscal year following the sampling event. 

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU  

Toxicity No indications 
of alterations 

(1) Take confirmatory sample for toxicity.  
(2) If toxicity repeated, attempt to identify 

cause and spatial extent.  
(3) Where impacts are under Permittee’s 

control, take management actions to 
minimize upstream sources; initiate no 
later than the second fiscal year following 
the sampling event.  

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU  

No 
Toxicity 

No Indications 
of alterations 

If PEC exceedance is Hg or PCBs, address 
under TMDLs 

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU 

Toxicity Indications of 
alterations 

(1) Identify cause(s) of impacts and spatial 
extent. 

(2) Where impacts are under Permittee’s 
control, take management actions to 
address impacts. 
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All monitoring activities shall meet the following requirements:  
1. Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. [40 CFR 122.41(j)(1)] 

2. Permittees shall retain records of all monitoring information, including all calibration and 
maintenance of monitoring instrumentation, and copies of all reports required by this Order for a 
period of at least five (5) years from the date of the sample, measurement, report, or application. 
This period may be extended by request of the Water Board or USEPA at any time and shall be 
extended during the course of any unresolved litigation regarding this discharge. [40 CFR 
122.41(j)(2), CWC section 13383(a)]  

3. Records of monitoring information shall include [40 CFR 122.41(j)(3)]:  

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) analyses were performed; 

d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and,  

f. The results of such analyses. 

4. The CWA provides that any person who falsifies, tampers with, or knowingly renders inaccurate 
any monitoring device or method required to be maintained under this Order shall, upon 
conviction, be punished by a fine of not more than $10,000, or by imprisonment for not more than 
two years, or both. If a conviction of a person is for a violation committed after a first conviction of 
such person under this paragraph, punishment is a fine of not more than $20,000 per day of 
violation, or by imprisonment of not more than four years, or both. [40 CFR 122.41(j)(5)]  

5. Calculations for all limitations which require averaging of measurements shall utilize an arithmetic 
mean unless otherwise specified in the monitoring Provisions. [40 CFR 122.41(l)(4)(iii)]  

6. All chemical, bacteriological, and toxicity analyses shall be conducted at a laboratory certified for 
such analyses by the California Department of Health Services or a laboratory approved by the 
Executive Officer. 

7. For priority toxic pollutants that are identified in the California Toxics Rule (CTR) (65 Fed. Reg. 
31682), the Permittees shall instruct its laboratories to establish calibration standards that are 
equivalent to or lower than the Minimum Levels (MLs) published in Appendix 4 of the Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (SIP). If a Permittee can demonstrate that a particular ML is not attainable, in 
accordance with procedures set forth in 40 CFR 136, the lowest quantifiable concentration of the 
lowest calibration standard analyzed by a specific analytical procedure (assuming that all the 
method specified sample weights, volumes, and processing steps have been followed) may be used 
instead of the ML listed in Appendix 4 of the SIP. The Permittee must submit documentation from 
the laboratory to the Water Board for approval prior to raising the ML for any priority toxic 
pollutant. 

8. The Clean Water Act provides that any person who knowingly makes any false statement, 
representation, or certification in any record or other document submitted or required to be 
maintained under this permit, including monitoring reports or reports of compliance or non-
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compliance shall, upon conviction, be punished by a fine of not more than $10,000 per violation, or 
by imprisonment for not more than six months per violation, or by both. [40 CFR 122.41(k)(2)]  

9. If the discharger monitors any pollutant more frequently than required by the Permit, unless 
otherwise specified in the Order, the results of this monitoring shall be included in the calculation 
and reporting of the data submitted in the reports requested by the Water Board. [40 CFR 
122.41(l)(4)(ii)] 
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Appendix B.  Sample Size Power Analysis 

 

Power curve from a binomial distribution estimating sample size and associated confidence intervals 
(SMC 2007).  A sample size of 30 provides an estimate of spatial extent +/‐ 12% which is considered 
sufficient for decision‐making in the RMC area. 
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Appendix C.  Example Report Figures 

 

Condition Assessment:   

 

Example bar chart depicting creek kilometers in different condition categories across the specified RMC 
participant areas. Note: RMC bar charts will include error bars and a bar for the entire RMC illustrating 
region‐wide creek kilometers in each condition category. 
 

 

Example pie chart graph (companion to the bar chart above) depicting the % of stream length that falls 
into each of the aquatic life condition categories. Unknown category represents percentage of sites not 
sampled due to property owner denial, accessibility, etc. 
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Example cumulative distribution functions (CDFs) of variables measured using the RMC ambient sample 
design (e.g., B‐IBI scores & algal metrics) and targeted data. 
 

 

Stressor Assessment:   

 

 

 

 

 

 

 

 

Example horizontal bar graphs depicting  the percentages of urban and non‐urban creek kilometers  in 
the RMC area that exceed threshold values for stressor indicators (modified SWAMP 2011). 

Urban Non‐Urban
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Example horizontal bar charts depicting (A) the extent of stream length impacted by different stressors based on exceedances of water quality 
standards or threshold values; (B) relative risk that a stressor is contributing to the impact at each impacted site; and (C) the estimated extent of 
stream length that that a stressor is contributing to an impact (SWAMP 2011).  

 

(A)  (B)  (C) 
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3.  (A3) Distribution List and Contact Information 
The RMC QAPP was developed by the RMC to be comparable with the SWAMP Quality Assurance 
Program Plan (QAPrP), Version 1.0 (SWAMP 2008).  

Table 3-1. RMC QAPP Distribution List 

Title Name and Affiliation Telephone No. QAPP # 
Program Manager Name 555-555-5555 1 
Central QA Officer Name  2 
Central Information Mgmt 
Coordinator 

  3 

Creek Status Monitoring 
Coordinator 

Name  4 

Local Program Project Mgr Arleen Feng, CWP  5 
Local Program Project Mgr Jamison Crosby, CCCWP  6 
Local Program Project Mgr Kevin Cullen, FSURMP  7 
Local Program Project Mgr Chris Sommers, SCVURPPP  8 
Local Program Project Mgr Jon Konnan, SMCWPPP  9 
Local Program Project Mgr ?, VSFCD  10 
RWQCB Representative Jan O’Hara  11 
RWQCB Representative Kevin Lunde  12 
Lab PM   13 
Lab PM   14 
Lab PM   15 
Report Preparer   16 
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4.  (A4) Program Organization 

4.1. Involved Parties and Roles 
The Bay Area Stormwater Management Agencies Association (BASMAA) is a 501(c)(3) non-profit 
organization comprised of the municipal stormwater programs in the San Francisco Bay Area. The 
BASMAA programs supporting implementation of the Municipal Regional Stormwater NPDES Permit 
No. CAS612008 (MRP) include all 76 identified MRP municipalities and special districts, the Alameda 
Countywide Clean Water Program (ACCWP), Contra Costa Clean Water Program (CCCWP), the Santa 
Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP), the San Mateo Countywide 
Water Pollution Prevention Program (SMCWPPP), the Fairfield-Suisun Urban Runoff Management 
Program (FSURMP), the City of Vallejo and the Vallejo Sanitation and Flood Control District (VSFCD) 
(Table 4-1). Additionally, for the purposes of projects managed under this QAPP, the cities of Antioch, 
Brentwood, and Oakley, which are not named as Permittees under the MRP, have voluntarily elected to 
participate in MRP-related regional activities with the expectation that regionally coordinated activities 
undertaken by the Contra Costa Clean Water Program and other BASMAA partners will fulfill 
requirements that will be established by the Central Valley Regional Water Quality Control Board 
through its separate NPDES permit regulating stormwater discharges from eastern Contra Costa County. 

To address requirements of water quality monitoring associated with implementation of the MRP, the 
above-mentioned parties formed the Regional Monitoring Coalition (RMC), a collaboration of San 
Francisco Bay Area stormwater programs and associated Permittees focused on effectively and efficiently 
developing and implementing a regionally coordinated water quality monitoring program that will 
improve stormwater management in the region. The goals of the RMC are to:  

1. Assist Permittees in complying with requirements in MRP Provision C.8 (Water Quality 
Monitoring); 

2. Develop and implement regionally consistent creek monitoring approaches and designs in the 
Bay Area, through the improved coordination among RMC participants and other agencies (e.g., 
Water Board) that share common goals; and  

3. Stabilize the costs of creek monitoring by reducing duplication of effort and streamlining 
reporting.  

 
Through its implementation, the RMC allows Permittees and the Water Board to effectively modify their 
existing creek monitoring programs, which improves their ability to collectively answer core management 
questions in a cost effective and scientifically rigorous way. Participation in the RMC is coordinated by 
stormwater program and or Permittee representatives (or equivalent), and facilitated through the 
BASMAA Monitoring and Pollutants of Concern Committee (MPC).  The RMC implementation area is 
shown in Figure 4-1. 

While more than seventy MRP Permittees are participating in the in the RMC, the majority of effort 
expended to manage the monitoring efforts is anticipated to be performed at the countywide or other 
regional organization level.  For the purposes of this document, the term “Stormwater Program” will be 
used herein to refer to these organizing levels.  
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Table 4-1. San Francisco Bay Area Stormwater Programs and Associated MRP Permittees 
Participating in the BASMAA Regional Monitoring Coalition (RMC). 

                                                 
1 The Cities of Antioch, Brentwood and Oakley, and portions of Unincorporated Contra Costa County are subject to an NDPES 
Permit issued by the Central Valley Regional Water Quality Control Board (as opposed to the MRP). Monitoring requirements in 
this Permit are similar to those in the MRP and therefore these Permitees have agreed to participate in the RMC. 

Stormwater Programs RMC Participants 

Santa Clara Valley Urban Runoff 
Pollution Prevention Program 
(SCVURPPP) 

Cities of Campbell, Cupertino, Los Altos, Milpitas, Monte 
Sereno, Mountain View, Palo Alto, San Jose, Santa Clara, 
Saratoga, Sunnyvale, Los Altos Hills, and Los Gatos; Santa 
Clara Valley Water District; and, Santa Clara County 

Clean Water Program of Alameda 
County 

Cities of Alameda, Albany, Berkeley, Dublin, Emeryville, 
Fremont, Hayward, Livermore, Newark, Oakland, Piedmont, 
Pleasanton, San Leandro, and Union City; Alameda County; 
Alameda County Flood Control and Water Conservation 
District; and, Zone 7 

Contra Costa Clean Water 
Program (CCCWP)1 

Cities of Antioch, Brentwood, Clayton, Concord, El Cerrito, 
Hercules, Lafayette, Martinez, Oakley, Orinda, Pinole, 
Pittsburg, Pleasant Hill, Richmond, San Pablo, San Ramon, 
Walnut Creek, Danville, and Moraga; Contra Costa County; 
and, Contra Costa County Flood Control and Water 
Conservation District 

San Mateo County Wide Water 
Pollution Prevention Program 
(SMCWPPP) 

Cities of Belmont, Brisbane, Burlingame, Daly City, East Palo 
Alto, Foster City, Half Moon Bay, Menlo Park, Millbrae, 
Pacifica, Redwood City, San Bruno, San Carlos, San Mateo, 
South San Francisco, Atherton, Colma, Hillsborough, Portola 
Valley, and Woodside; San Mateo County Flood Control 
District; and, San Mateo County 

Fairfield-Suisun Urban Runoff 
Management Program (FSURMP) Cities of Fairfield and Suisun City 

Vallejo Permittees City of Vallejo and Vallejo Sanitation and Flood Control 
District 
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Figure 4-1. BASMAA Regional Monitoring Coalition (RMC) Implementation Area. 
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A general organization chart for managing dataflow within the RMC is depicted in Figure 4-2.  
Additional information regarding dataflow roles, responsibilities and access are provided in the RMC 
Information Management System .  

Figure 4-2. RMC Dataflow Diagram. 
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4.2. Program Manager Role 

The Program Manager (PM) will be responsible for oversight of RMC management level activities, 
including budgeting, reporting, and updating of the QAPP when appropriate. In addition, the Program 
Manager will coordinate with the Program partners and key regional agencies, including the California 
Regional Water Quality Control Board (Water Board), and oversee preparation of required reports to the 
Water Board.  

4.3. RMC Work Group 

The PM will be assisted in design and implementation of RMC Creek Status Monitoring activities by a 
project management team consisting of representatives from BASMAA member agencies, the RMC 
Workgroup (Workgroup). Workgroup members will provide guidance for the overall RMC effort (e.g., 
centralized reporting, identifying modifications to the RMC, and contracting with laboratories). 

4.4. Central Quality Assurance Officer Role 
The role of the RMC Central Quality Assurance Officer (CQAO) is to provide independent oversight and 
review of the quality of the data being generated by the Program with respect to the quality that is 
required. Thus, the CQAO will be independent from those generating all Program information and will 
not report to the proposed Program Manager or to any of the proposed technical staff. In this role, the 



RMC Creek Status Monitoring  
Quality Assurance Project Plan    

   Version 1, February 2012 

14

CQAO has the responsibility to require data that is of insufficient quality to be flagged, or not used, or for 
work to be redone as necessary so that the data meets specified quality measurements.  

The CQAO will be responsible for overall Program quality assurance, but due to the size of the effort and 
number of participating agencies, will not be responsible for day-to-day quality assurance efforts that are 
the responsibility of the individual Stormwater Programs. As such, the CQAO will ensure that appropriate 
measures are in place within the QAPP to ensure data quality and monitor that actions required through 
the QAPP are undertaken by those with these responsibilities (e.g., Local QAOs). 

4.5. Central Information Management Coordinator Role 

The RMC Creek Status Central Information Management Coordinator (CIMC) is responsible for ensuring 
laboratory program compliance with the QAPP. The CIMC will also ensure that raw data is available to 
LIMCs for transfer to SFEI annually for input into CEDEN.    

4.6. Creek Status Monitoring Coordinator Role 

The Creek Status Monitoring Coordinator (MCC) will oversee the technical conduct of the field related 
components of the Creek Status Monitoring Program, including ensuring field program compliance with 
the QAPP for tasks overseen at the programmatic level. As required, the MCC will consult with the 
CQAO to make proposals to the Workgroup to initiate changes to the RMC (e.g., identifying potential 
modifications to SOPs or QAPP) or address questions posed by RMC participants.  

4.7. Local Project Managers 

Individual Stormwater Program Local Project Managers (PMLs) will be responsible for the day-to-day 
operations associated with implementation of the Creek Status monitoring component of the MRP. It will 
be their responsibility to ensure that data generated and reported through implementation of the Creek 
Status Monitoring program meet data quality objectives and work with the CQAO as required to resolve 
any uncertainties or discrepancies.  

4.8. Local Program Local Information Management Coordinator 

The Stormwater Program Local Information Management Coordinator (LIMC) will serve as the primary 
contact for communication with contract laboratory(ies), field crews, and the CIMC. Also, the LIMC will 
be responsible for management of all data not managed by the CIMC. LIMCs will be responsible for 
reviewing field datasheets prepared by FCs and, as applicable, ensuring correction of errors and providing 
feedback to FCs. LIMCs will also receive and store laboratory electronic data deliverables (EDDs) at the 
local stormwater program level.  

4.9. Local Program Quality Assurance Officer 

The role of the Local Quality Assurance Officer (LQAO) is to provide independent oversight and review 
of the quality of the data being generated by the individual Stormwater Program producing that data and, 
as applicable, transferring to the Program level. Thus, the LQAO will be independent from those 
generating all information and will not report to the proposed PML or to any of the proposed technical 
staff. In this role, the CQAO has the responsibility to require data that is of insufficient quality to be 
flagged, or not used, or for work to be redone as necessary so that the data meets specified quality 
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measurements. The LQAO will also be responsible for ensuring that all required local QA activities are 
being conducted (e.g., field calibrations, field audits, etc.), and will forward this information along to the 
CQAO for compilation.  

4.10. Local Program Field Crew Role 

The Stormwater Program Field Crews (FCs) will be responsible for conducting all monitoring- and 
reporting-related activities, including completion of field datasheets, chain of custodies, and collection of 
field measurements and field samples, consistent with the QAPP and Standard Operating Procedures 
(SOPs).  

4.11. Laboratory Project Manager 

The Laboratory Project Manager (LPM) at the selected analytical laboratory(ies) will be responsible for 
ensuring that the laboratory’s quality assurance program and standard operating procedures are consistent 
with this QAPP, and that laboratory analyses meet all applicable requirements or explain any deviations. 
The LPM will also be responsible for coordinating with the CQAO and CIMC as required for the project.  

4.12. Report Preparer 

The Report Preparer (RP) will be responsible for developing and submitting regional reporting activities 
as outlined in the QAPP and MRP. Specific deliverables will include development of the draft versions of 
the regional creek status portion, the regional POC loads monitoring portion.  

Titles and contact information for the RMC personnel responsibilities at central and local levels are 
provided in Tables 4-2 and 4-3  

Table 4-2. RMC Personnel Responsibilities at Central Level 

Name Organizational 
Affiliation 

Title Contact Information 
(Name; Phone / Fax; email) 

 RMC Program Manager 555.555.5555 
name@domain.org 

 RMC Central Information 
Management Coordinator 

555.555.5555 
name@domain.org 

 RMC Central QA Officer 555.555.5555 
name@domain.org 

 RMC Monitoring Coordinator 555.555.5555 
name@domain.org 
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Table 4-3. RMC Personnel Responsibilities at Local Level 

Name Organizational 
Affiliation 

Title Contact Information 
(Name; Phone / Fax; email) 

 SW Program Local Project Manager 555.555.5555 
name@domain.org 

 SW Program Local Information 
Management Coordinator 

555.555.5555 
name@domain.org 

 SW Program Local QA Officer 555.555.5555 
name@domain.org 

 SW Program Local Field Crew 555.555.5555 
name@domain.org 
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5.  (A5) Problem Definition/Background 

5.1. Problem Statement  

This QAPP was developed to assist in conducting the monitoring required in Provision C.8 of the MRP, 
adopted Oct. 2009 (RWQCB 2009). 

5.2. Decisions or Outcomes  

RMC Status and trends monitoring in local creeks/rivers is intended to answer the following core 
management questions:  

1. Are conditions in local creeks supportive of or likely to be supportive of beneficial uses? 
2. Are conditions in local creeks getting better or worse over time? 
3. Are water quality objectives, both numeric and narrative, being met? 
4. What are the long-term trends in pollutant concentrations and toxicity in receiving waters and 

sediment? 
 

The Program will provide information about creek status through multiple lines of inquiry, including 
monitoring of biological community and physical habitat, general water quality, water chemistry, water 
toxicity, sediment chemistry, sediment toxicity, and pathogen indicators. 

5.3. Water Quality or Regulatory Criteria 

This Program will yield data through many related monitoring efforts. This data will be reported by RMC 
agencies and may be used by the Permittees and Water Board for status reporting, comparison to Basin 
Plan water quality objectives (and 303d listing or de-listing), comparison with triggers identified within 
the MRP Attachment H, and watershed assessments. Results that exceed identified triggers may results in 
a required Stressor / Source Identification Monitoring Project to be conducted as identified within MRP 
Provision C.8.d.i.  
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6. (A6) Program/Task Description 

6.1. Work Statement and Produced Products 

Cumulative, the Creek Status Monitoring Program will include water quality measurements and also 
collection of individual samples for analysis of chemical analytes and/or organisms in water, sediment, 
and tissue as described in MRP Table 8.1. Sampling and measurements will be made during both wet and 
dry weather conditions. Station types sampled may include: rivers, streams and/or creeks, sampled at 
varying frequencies depending on parameter and jurisdiction.  

Results will be discussed relative to prior conditions, beneficial uses, and applicable water quality 
standards as described in the Basin Plan, the Ocean Plan (CSWRCB 2005), or the California toxics Rule 
(Federal Register 1997), or other applicable water quality control plans.  Where appropriate, hypotheses 
will be developed to investigate potential pollutant sources, trends, and BMP effectiveness. Reports will 
identify and prioritize water quality problems, sources of water quality problems, describe follow-up 
actions and any additional management actions needed to address water quality problems, and evaluate 
the effectiveness of existing control measures. 

In compliance with MRP provision C.8.g monitoring results will be analyzed and synthesized into 
regional and local assessment reports annually to address the RMC management questions as described 
below.  Reports will summarize monitoring conducted during the foregoing October 1 – September 30 
period and will be submitted to the Regional Board by March 15 following this period.  The initial reports 
for RMC participants will be on March 15, 2013.   

6.2. Sampling Detail 

The Creek Status Monitoring Program entails a wide variety of sample collection, water quality 
measurements, and field assessments designed to comply with Provisions C.8.c and C.8.e of the MRP.  
Table 6-1 lists the parameters that will be monitored, their sampling frequency and the associated 
monitoring design.  Sampling design is summarized in Section B2 of this report and in greater detail 
within the RMC Creek Status and Long-Term Monitoring Plan (BASMAA 2011). 
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Table 6-1.  Summary of RMC Monitoring Parameters, Designs, and Reporting. 

Parameter RMP Required 
# of Annual 
Sites/Miles1 

Monitoring Design 
Regional 

Condition Status 
(Probabilistic) 

Targeted 

Bioassessment, PHAB, Water 
Quality, Nutrients 20/10/4 X  

General Water Quality (sondes) Spring 3/2/1 
Dry 3/2/1  X 

(Spring and Dry) 

Chlorine Spring 20/10/2 
Dry 3/2/1 

X 
(Spring and Dry)  

Temperature (Hobos) 8/4/1  X 

Water Toxicity Dry 3/2/1 
Storm 3/2/1 

X 
 TBD 

Sediment Toxicity 3/2/1 X TBD 
Sediment Chemistry 3/2/1 X TBD 
Bacteria 5/5/*  X 
Stream Survey 9/6/3 (miles)  X 

1 The number of sampling sites shown is based on the relative population in each Regional Stormwater Countywide Program and 
is listed in this order: Santa Clara & Alameda Countywide / Contra Costa & San Mateo Countywide / Vallejo & Fairfield-Suisun 
Programs. 

Sampling parameters associated with probabilistic and targeted creek status monitoring designs are 
discussed in more detail below.   Methods used to measure these parameters are provided in Section B3 of 
this report and in the RMC Monitoring Plan 

6.2.1.  Probabilistic Monitoring Design Parameters 

The following parameters will be measured at sites that are selected using a probabilistic monitoring 
design: biological assessments (including physical habitat assessments), general water quality, nutrients, 
chloride, sediment toxicity and chemistry and water toxicity.  

6.2.1.1. Biological Assessments 
Bioassessments will be conducted one time each year during spring index period (approximately  
April 15 – July 15), with the goal of assessing all sites within a two month period each year.  To the 
extent practical, the RMC will conduct sampling approximately 30 days following any significant storm 
event that occurs during the index period or prior to the start of the index period.   

Bioassessments will consist of the collection of benthic macroinvertebrate and algae samples and the 
measurement of physical parameters related to biological habitat.  Physical water quality measurements 
are measured synoptically with bioassessments.  Measurements will include (1) dissolved oxygen; (2) 
temperature, (3) conductivity, and (4) pH.   Water samples will also be collected during bioassessments 
and analyzed for nutrients and other constituents listed below:  

 Total Phosphorus (as P) 
 Dissolved Orthophosphate (as P) 
 Total Kjeldahl Nitrogen (TKN) 
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 Nitrate (as N) 
 Nitrite (as N) 
 Total Nitrogen (calculated as a sum of TKN, Nitrate and Nitrite) 
 Ammonia (as N) 
 Silica 
 Chloride (total and free) 
 Organic Carbon (Dissolved) 
 Suspended Sediment Concentration 

6.2.1.2. Aquatic Toxicity Monitoring 
Twice per year, field crews will collect appropriate volumes of water to support aquatic toxicity testing. 
One sample will be collected during a storm event, and a second during dry season sampling.  Sampling 
will be conducted at pre-determined number of site(s) (Table 6-1) that were selected using a probabilistic 
design for bioassessment monitoring. 

Acute toxicity tests are short-term tests that measure the effects of exposure of a test organism to 
relatively high concentrations of chemicals in a given media. The measurement endpoint generally 
reflects the extent of lethality. In comparison, chronic toxicity tests generally are longer-term tests that 
measure the effects of exposure to relatively lower, less toxic concentrations. For a chronic toxicity test, 
the measurement endpoint concerns a sublethal effect (e.g., reproduction, growth) or both lethal and 
sublethal effects (USEPA 1994a). The following aquatic toxicity tests will be performed as part of the 
RMC effort: 

 Selenastrum capricornutum (sublethal endpoint)  
The chronic algal growth test performed on Selenastrum capriconutum identifies both 
biostimulatory and chronic toxic effects of a sample to a one-celled freshwater alga (USEPA 
1994b). The test uses the static design and lasts 96 hours, to a growth endpoint.   

 Ceriodaphnia dubia (lethal and sublethal endpoints) 
The Ceriodaphnia dubia survival and reproduction test estimates chronic toxicity of a sample to 
Ceriodaphnia dubia, a water flea. The test uses the static-renewal design, will run for 96 hours, 
and monitors survival and reproduction of test organisms as endpoint. 

  Pimephales promelas (lethal and sublethal endpoints) 
Acute and chronic tests extending 7 days in duration are performed on Pimephales promelas, the 
fathead minnow, under static conditions. Toxicity tests are performed on P. promelas larvae, to a 
growth and survival endpoint. 

 Hyalella azteca (lethal endpoint) 
Acute tests extending 10 days in duration are performed on Hyalella azteca, an amphipod, under 
static conditions. The endpoint for acute tests is survival.  

6.2.1.3.  Sediment Toxicity Sampling 

Once per year during the dry season, field crews will collect samples for analysis of sediment toxicity. 
Sampling will be conducted at pre-determined number of site(s) (Table 6-1) that were selected using a 
probabilistic design for bioassessment monitoring.  Samples will be collected by direct removal of 
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surficial sediments from depositional areas within the wetted perimeter of creeks, homogenized on-site, 
aliquotted into appropriate containers, and handled appropriate for the designated analyses. The collected 
samples will be analyzed at a contracted laboratory for sediment toxicity using the 10-Day Hyalella 
azteca sediment toxicity test, with endpoint of survival. 

6.2.1.4. Sediment Chemistry Sampling 
Concurrent with sediment toxicity sampling described above, sediment chemistry samples will be 
collected for analysis of the following: 

 grain size 
 TOC 
 metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc) 
 Organochlorine pesticides (DDTs, chlordane, dieldrin, endrin, heptachlor epoxide, and lindane 

(gamma-HCH))  
 PAHs (acenaphthene, acenaphthylene, anthracene, benz(a)anthracene, benzo(a)pyrene, benzo(b) 

fluoranthene, benzo(e) pyrene, benzo(g,h,i) perylene, benzo(k) fluoranthene, biphenyl,  
chrysene, dibenz(a,h) anthracene, dibenzo-thiophene, 2,6-dimethyl-naphthalene, fluoranthene, 
fluorene, indeno(1,2,3-c,d) pyrene, 1-methyl-naphthalene, 2-methyl-naphthalene, 2-methyl-
phenanthrene, naphthalene, perylene, phenanthrene, and pyrene) 

 pyrethroids bifenthrin, cyfluthrin, total cypermethrin, total deltamethrin, total esfenvalerate/ 
fenvalerate, total lambda-cyhalothrin, total cis-permethrin, trans-permethrin).  

 
Samples for analysis of sediment chemistry will be aliquotted from the same homogenate prepared for 
analysis of sediment toxicity.  

6.2.2.  Targeted Monitoring Design Parameters 

6.2.2.1. General Water Quality Measurements 

Field parameters under targeted monitoring design include continuous measurements of dissolved 
oxygen, specific conductivity, pH, and temperature.  These parameters will be measured twice per year, 
once during the spring and during the August – September timeframe. Monitoring equipment will be 
placed in the field so that measurements of each of the target parameters will be recorded at fifteen-
minute intervals of the course of a one- to two-week deployment.  

6.2.2.2. Continuous Temperature Monitoring 

Field crews will deploy digital temperature loggers at selected sites within Stormwater Program 
jurisdictions. The loggers will be deployed for the period April through September, and will be 
programmed to record temperature data at sixty-minute intervals 

6.2.2.3. Pathogens Indicators Sampling 
Once per year, during the dry season, field crews will collect water samples for analysis of pathogen 
indicators. Sampling techniques will include direct filling of containers, preservation in the field (as 
required), and immediate transfer of samples to analytical laboratories within specified hold time 
requirements. The following analytes will be measured: (1) E. coli, and (2) fecal coliform.  
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6.2.2.4. Stream Surveys 
Once per year, field crews will conduct stream surveys using a modified Unified Stream Assessment 
(USA) approach (CWP 2005) or equivalent method. 

6.3. Project Schedule 
The proposed schedule for monitoring activities and deliverables is summarized in Table 6-2 below.  The 
sampling schedule below is based upon the MRP monitoring requirements for those Programs with the 
most extensive required level of effort. The sampling schedule below is based on the MRP monitoring 
requirements for those Programs with the most extensive required level of effort.  Note that successive 
sampling years follow the same schedule. 

Table 6-2. Program Schedule Timeline.  

Activity Date of 
Initiation 

Date of 
Completion 

Deliverable Due Date 

Preparation for monitoring 10/19/10 08/15/11 Approved QAPP 
Monitoring Plan 

10/01/11 

Aquatic Toxicity, Storm 
Event  

10/01/11 04/30/12 Lab results See below 

Continuous Temperature 
Recording 

04/01/12 09/30/12 60-minute interval 
data April through 
Sept 

See below 

Biological Assessment1, 
WQ Field Measurements, 
Nutrients & Chlorine 

04/15/12 07/15/12 BMI community 
analysis, WQ 
measurements 

See below 

Continuous WQ Monitoring 04/15/12 07/15/12 15-minute data, 1 
to 2 weeks 

See below 

Aquatic Toxicity, Dry 
Season 

07/01/12 09/30/12 Lab results See below 

Pathogen Indicators 07/01/12 09/30/12 Lab results See below 
Sediment Toxicity & 
Chemistry 

07/01/12 09/30/12 Lab results See below 

Stream Survey 07/01/12 09/30/12 Survey results See below 
Continuous WQ Monitoring 08/01/12 09/30/12 15-minute data, 1 

to 2 weeks 
See below 

Status & Trends Electronic 
Reporting 

10/01/12 01/15/13 SWAMP 
comparable data 
report forwarded 
to Water Board 
and SFEI for input 
to CEDEN 

01/15/13 

Urban Creeks Monitoring 
Report(s) 

10/01/12 01/15/13 Summary and 
interpretation 

03/15/13 

1 RMC goal will be to conduct all bioassessments within a two month period within the 3 month index 
period each year. 
 
The sampling trips will be conducted at varying frequencies and times dependent on project needs and 
MRP requirements; exact timing will be determined based on flow, weather and water quality conditions, 
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and anticipated activities. Laboratory analyses will follow specific status monitoring efforts and the final 
analytical report will be finished by March 15th of each successive monitoring year. 

6.4. Geographical Setting 
The RMC Ambient Status Monitoring Program applies to all non-tidally influenced perennial and non-
perennial creeks in Alameda, Contra Costa, San Mateo, Santa Clara and Solano Counties that are within 
Water Board Region 2 boundary and the eastern portion of Contra Costa County that are within Water 
Board Region 5 boundary (Figure 6-1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-1. RMC Geographical Area 

6.5. Constraints 
Extreme wet weather may pose a safety hazard to sampling personnel and may therefore impact planned 
storm event sampling. Extreme dry weather may limit or prevent representative sampling due to low flow 
and/or harsh conditions that would adversely affect the parameters being monitored. If some planned 
sampling sites are not accessible because of legal restrictions, then there will be some gaps that could 
affect some of the conclusions drawn from the data. Budget constraints caused by unexpected problems in 
accessing the planned monitoring locations or unanticipated analytical difficulties (such as interferences 
requiring selection of other methods, accepting higher detection levels, or requiring additional clean up of 
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samples prior to their analysis) could result in fewer locations or samples. Lower measurement quality 
would result in lowering data quality objectives for the Program.  

 

7.  (A7) Quality Objectives and Criteria for Measurement Data 
The quantitative measurements that estimate the true value or concentration of a physical or chemical 
property always involve some level of uncertainty. The uncertainty associated with a measurement 
generally results from one or more of several areas: (1) natural variability of a sample; (2) sample 
handling conditions and operations; (3) spatial and temporal variation; and (4) variations in collection or 
analytical procedures. Stringent QA and QC procedures are essential for obtaining unbiased, precise, and 
representative measurements and for maintaining the integrity of the sample during collection, handling, 
and analysis, as well and for measuring elements of variability that cannot be controlled. Stringent 
procedures also must be applied to data management to assure that accuracy of the data is maintained. 

Data Quality Objectives (DQOs) are established to ensure that data collected are sufficient and of 
adequate quality for the intended use. DQOs include both quantitative and qualitative assessment of the 
acceptability of data. The qualitative goals include representativeness and comparability, and the 
quantitative goals include completeness, sensitivity (detection and quantization limits), precision, 
accuracy, and contamination. 

DQOs for the non-biological laboratory analytical components of the RMC are described in narrative 
form in sections below. Specific DQOs for the Program will be based on Measurement Quality Objectives 
(MQOs) for each analyte. Data acquisition activities will include both field measurements and laboratory 
analyses, which are specified in Appendix A for RMC Analytes.   

Approaches used for data quality assurance for water chemistry do not have the same application to 
biological data. Instead of using the repeatable physical and chemical properties of target constituents to 
assess accuracy and precision, biological data are quantified using trained taxonomists relying on 
organism morphological features.  Even for highly trained and experienced taxonomists, if organisms are 
immature, damaged, or otherwise indistinct, accurate identification can be difficult.  Moreover, 
phylogenies can and do change over time based on increases in taxonomic understanding.   

Compounding the challenge between chemistry and biology is the inherent small-scale spatial and 
temporal variability in biological data.  Unlike chemical data where replicate sampling and analysis of 
samples are expected to be similar, no such expectation exists for biological data.  Hence, MQOs in this 
QAPP have a strong emphasis on training and oversight.  In addition, chemical approaches that focus on 
accuracy do not apply to biological samples.  For example, matrix spikes used for chemistry have no 
parallel in biological samples.  Thus, a new approach using independent third party verification through a 
reference laboratory becomes the primary mechanism for assuring accuracy.   

The MQOs in this plan, developed by SWAMP (SCCWRP 2009), focus on five aspects of biological data 
quality: representativeness, completeness, sensitivity, precision and accuracy.  Specifically, these MQOs 
address the sampling, sorting, and identification phases for producing benthic macroinvertebrate data.  
The overarching objectives of the MQOs for BMI bioassessment data is to first validate the taxonomic 
data and ensure that the final data have an overall error ≤10%, and to provide constructive feedback 
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concerning errors that occurred during identification to the taxonomist with the purpose of allowing them 
to prevent the errors from occurring in the data in the future. The BMI MQOs and data production 
processes are summarized in Appendix B. 

In general, MQOs were set at levels found in the survey of other BMI bioassessment programs. MQOs 
were set at 99% for objectives where perfect compliance was a reasonable expectation (e.g., most 
completeness MQOs). Where perfect compliance was not a reasonable expectation, the MQOs were set at 
90%. However, where available data supported more stringent thresholds, MQOs were set at 95%. It is 
expected that, as data become available, these MQOs will change to reflect the most stringent threshold 
that can be reasonably attained. 

Data quality objectives for benthic algae are not addressed in this version of the RMC Bioassessment 
QAPP.   The SWAMP bioassessment group is currently developing guidelines for quality assurance and 
quality control for algae data, including the development of laboratory SOPs, on-line identification tools, 
master taxonomic list, and a standard taxonomic level of effort (similar to what SAFIT develops for 
BMIs).    It is anticipated that SWAMP will incorporate forthcoming tools and documentation into a 
statewide QAPP for benthic algae.  The RMC will update this QAPP to include MQOs for algae as they 
become available.   

There are no SWAMP data quality objectives for physical habitat data that is collected synoptically with 
benthic macroinvertebrate and algae data.  Similar to algae, the RMC will update this QAPP to include 
MQOs for physical habitat as they become available.   Until a statewide SWAMP QAPP is developed that 
addresses both algae and physical habitat, the RMC will place strong emphasis on training and oversight 
for both field and laboratory personnel to ensure highest data quality (Section 8).   

Quality objectives associated with representativeness, comparability, completeness, sensitivity, precision 
and accuracy in narrative form for both chemical and biological data are presented below.   

7.1. Representativeness 

7.1.1 Chemical Data 

The representativeness of data is the ability of the sampling locations and the sampling procedures to 
adequately represent the true condition of the sample sites. Field personnel will strictly adhere to the field 
sampling protocols to ensure the collection of representative, uncontaminated samples. The most 
important aspects of quality control associated with chemistry sample collection are as follows: 

 Field personnel will be thoroughly trained in the proper use of sample collection equipment and 
will be able to distinguish acceptable versus unacceptable samples in accordance with pre-
established criteria. 

 Field personnel are trained to recognize and avoid potential sources of sample contamination 
(e.g., dirty hands, insufficient field cleaning). 

 Samplers and utensils that come in direct contact with the sample will be made of non-
contaminating materials, and will be thoroughly cleaned between sampling stations. 
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 Separate samples will be collected for each analysis, thus avoiding the need for sub-sampling and 
sample splitting between labs. 

 Sample containers will be pre-cleaned and of the recommended type. 

7.1.1 Biological Data 
 
There are three scales of representativeness for biological sampling including watershed, reach, and 
sample scales. In probabilistic studies, representativeness is ensured at the watershed scale by a spatially-
balanced random sampling design, where there is a known probability of inclusion for all sites in the 
study. This representativeness is ensured by evaluating random sites in order for sampling or rejection. 
For the RMC, sites are evaluated in order within each management unit.  

Representativeness of the sampling event is ensured by sampling within the nominal targets—that is, 
sampling occurs at the intended place and time.  The MQOs for sampling event representativeness are 
measured by proximity to the nominal coordinates (i.e., within 300 m or 10 seconds latitude and 
longitude, as determined by a global positioning system), within the nominal index period (i.e., 4 to 12 
weeks after the last major rainfall, or April 15 to July 15), and within the nominal stratum (i.e., the correct 
stream order and land use). Corrective action for this MQO is to flag samples that are collected more than 
10 seconds from the nominal coordinates, and to reject samples collected outside the index period or 
nominal stratum. 

At the reach scale, representativeness is ensured through the use of reach-wide sampling, which is 
assumed to sample microhabitats in proportion to their abundance at a reach.  

At the sample scale, representativeness is ensured through the sample homogenization and subsampling 
procedures that give each individual organism an equal probability of selection during the sorting phase. 
Samples are subsampled into aliquots by evenly spreading the sample onto gridded trays, and grids are 
randomly assigned a picking order. Sample depth should be no greater than 0.5 inches. For the first 
subsample, one-eighth of the grid is transferred to a tray or Petri dish for sorting under a dissecting 
microscope. Organisms overlapping multiple grids (or portions of grids) are selected if the majority (i.e., 
>50%) of their body is within the grid to be sorted. If <20 organisms are taken from the first grid, then 
larger portions (i.e., one-quarter, one-half, or a whole grid) of subsequent grids are to be sorted. A 
minimum of three grids or 25% of the total sample volume must be selected for sorting, and all selected 
grids are sorted to completion. Sorting is completed when both of the following conditions are met: 1) At 
least 600 organisms are picked from a sample; and 2) At least three grids are sorted or at least 25% of the 
total sample volume is sorted. For samples with very high densities of organisms, it is possible to pick 
more than 600 individuals before processing the minimum three grids or 25% of the total sample volume. 
In these cases, data are flagged, but are still considered valid for analysis and assessment. Corrective 
action for this MQO include flagging data as potentially not representative. 

Representativeness of taxonomic identifications is ensured by identifying all the organisms that were 
sorted. 

Example lab benchsheets for sorting and identification are provided in Appendix C. 
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7.2. Comparability 

Comparability is the degree to which data can be compared directly to other relevant studies. All data 
collected through implementation of the RMC will also be performed in a manner so that data is 
comparable with California Surface Water Ambient Monitoring Program (SWAMP) protocols.  

7.3. Completeness 

7.3.1. Chemical Data 
Completeness is defined as the percentage of valid data collected and analyzed compared to the total 
expected to being obtained under normal operating conditions. Overall completeness accounts for both 
sampling (in the field) and analysis (in the laboratory). Valid samples include those for analytes in which 
the concentration is determined to be below detection limits. 

Completeness is expressed as overall completeness for a given parameter for each component of the 
RMC. Under ideal circumstances, the objective is to collect 100 percent of all field samples desired, with 
successful laboratory analyses on 100% of measurements (including QC samples). However, 
circumstances surrounding sample collections and subsequent laboratory analysis are influenced by 
numerous factors, including weather, shipping damage or delays, sampling crew or lab analyst error, and 
QC samples failing DQOs. An overall completeness of greater than 90% is considered acceptable for the 
Program. 

7.3.2. Biological Data 
Completeness describes the success of sample collection and laboratory analysis (both sorting and 
taxonomic identification), which should be sufficient to fulfill the statistical criteria of the project 
(Appendix B).   

7.3.2.1. Sampling Completeness  
Completeness of sampling is measured as the percent of sites sampled and percent of variables measured. 

In all biological surveys, all sites selected for sampling must be evaluated in order to achieve the intended 
statistical power. Therefore, this MQO measures how completely a program fulfills its sampling goals.  It 
is expected that 95% of all sites will be sampled.  This MQO accounts for adverse weather conditions, 
safety concerns, and equipment problems.  A loss of 5% of the samples in this study would represent a 
minimal loss in statistical power to address the study objectives.   Corrective action for this DQO is to 
collect additional samples within the index period, if possible. 

All variables must be measured at each site. This MQO ensures that a complete suite of indicators and 
supporting data are collected at each site in the survey.  It is expected that 95% of all variables will be 
sampled. This MQO applies to biological samples (including macroinvertebrates and benthic algae), all 
components of physical habitat (e.g., gradient, pebble counts, etc.).  This MQO accounts for adverse 
weather conditions, safety concerns, and equipment problems.  A loss of 5% of the samples in this study 
would represent a minimal loss in statistical power to address the study objectives.   Corrective action for 
this MQO is to revisit sites and measure missing variables within the index period, if possible. In certain 
cases, the LQAO may require that additional variables be re-measured if synoptic data are required (e.g., 
resampling water chemistry if toxicity samples are required). 
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7.3.2.2. Sorting Completeness  
There are two MQOs for completeness of sorting activities: sorting efficiency and processing efficiency.  

Sorting efficiency measures how complete the sorting of a sample is, and it is evaluated by resorting the 
residue of sample aliquots to ensure that no benthic macroinvertebrates remain. Sorted residue is checked 
by a person different from the original sorter for any remaining organisms, which are then added to the 
final, sorted sample. If a second sorting technician is not available and a taxonomist performs sorting 
activities, the same taxonomist may re-sort the remnant for evaluating sorting accuracy. The second 
sorter, or taxonomist, will check the sorted residue for 10% of the original processing time.  Sorting 
efficiency is calculated as follows: 

Total number of organisms in initial sort 
Total number of organisms after resort 

 
The frequency of sorting efficiency evaluation shall be 100%, and shall be equal to or greater than 95%.  
Corrective action for this MQO is to train and supervise sorters, and to continue sorting residue until the 
MQO is achieved (that is, ≤5% of the total number organisms are discovered in the sorted residue). 

Processing efficiency is the ability of a taxonomy lab to sort all samples to completion.  Processing 
efficiency is measured as the ability of a lab to obtain adequate numbers of organisms (i.e. ≥600) from all 
samples or, if <600 organisms are in a sample, that 100% of sample volume has been sorted.  Processing 
efficiency is calculated as follows: 

Total number of completely sorted samples 
Total number of samples 

 
The number of completely sorted samples include all samples containing ≥600 organisms, or samples for 
which 100% of the material has been sorted.  The frequency of processing efficiency evaluation shall be 
100%, and shall be equal to or greater than 99%.  Corrective action for this MQO is to locate missing 
samples and document failures.    

7.3.2.3. Taxonomic Identification Completeness  
 
The MQO for completeness of taxonomic identifications is greater than or equal to 99% of all samples 
submitted to the taxonomist.  This MQO accounts for loss of samples during shipping and processing.  
Corrective action for this MQO is to locate missing samples and document failures. 

Example lab bench sheets for sorting and identification are provided in Appendix C. 

7.4. Sensitivity 

7.4.1. Chemical Data 
Different indicators of the sensitivity of an analytical method to measure a target parameter are often used 
including instrument detection limits (IDLs), method detection limits (MDLs), and reporting limits (RLs). 
Each of these indicators is described below: 
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The IDL is the lowest concentration of analyte that an analytical instrument can detect that is statistically 
different from the response obtained from the background instrumental noise. The IDL indicates the 
absolute sensitivity of the analytical technique or instrument. It is established by adding the analyte to 
reagent blank water or solvent to give a concentration within a few times the estimated IDL and by 
calculating the standard deviation for seven or more replicate measurements. The IDL should be 
determined at least on a quarterly basis for all analyses, or more frequently as specified by laboratory 
SOPs. For some analytical methods, IDL is dynamically determined through analysis of the background 
noise during each analytical run. 

The MDL is the lowest concentration of analyte in distilled water, solvent, or another appropriate clean 
matrix that a method can detect reliably and that is statistically different from a blank carried through the 
complete method, including extraction and pretreatment of the sample. The MDL is specified based on 
replicate analyses of seven or more measurements with a specified confidence level and defined as three 
times the standard deviation of replicate analyses of a sample that is 1 to 5 times the estimated detection 
limit for the analyte of concern. The MDL should be determined at a minimum on an annual basis.  

The RL, or practical quantification limit (PQL), is the lowest level at which measurements become 
quantitatively meaningful and which are achievable on a routine day-to-day basis. The RL is defined as 
approximately three to four times the MDL or ten times the IDL, or may be defined as the concentration 
for the minimum calibration point (expressed in concentration units equivalent to those for field samples). 
Analytical measurements above the MDL but below the RL should be reported as measured, but may be 
qualified by the laboratory as estimated or detected but not quantified (DNQ). 

For the RMC, RL is the measurement of primary interest, consistent with SWAMP Quality Assurance 
Project Plan (SWAMP QAT, 2008). Target RLs for this study are listed in Appendix B.  In some cases, 
analytical laboratories may not be able to achieve SWAMP targets due to possible interferences present in 
media sampled.  

7.4.2. Biological Data 
Sensitivity represents the reporting level that can be expected for each measurement. For field sampling, 
sensitivity should be to the nearest second for latitude and longitude.  For taxonomic identification, 
taxonomists shall use Level I of the standard taxonomic effort (STE) established by the Southwest 
Association of Freshwater Invertebrate Taxonomists (SAFIT).  SAFIT is a regional, professional, not for 
profit organization of bioassessment taxonomists.  The STE can be found at http://www.safit.org/ste.html. 

7.5. Precision 

7.5.1. Chemical Data 
Precision is used to measure the degree of mutual agreement among individual measurements of the same 
property under prescribed similar conditions. Overall precision usually refers to the degree of agreement 
for the entire sampling, operational, and analysis system. It is derived from reanalysis of individual 
samples (laboratory replicates) or multiple collocated samples (field replicates) analyzed on equivalent 
instruments and expressed as the relative percent difference (RPD) or relative standard deviation (RSD). 
Analytical precision can be determined from duplicate analyses of field samples, laboratory matrix spikes, 
and/or reference material samples. The analytical precision of duplicate measurements of samples or 
spikes will serve as the overall precision for the Program. 
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Analytical precision is expressed as the RPD for duplicate measurements. 

RPD = [X1 - X2] / [(X1 + X2) / 2] 

Where: X1  = the first sample result  
X2  = the duplicate sample result.  
 

In cases where more than one replicate is measured from a single sample or taken from a given site (on a 
scale presumed to be homogenous), rather than deriving RPDs for each pairwise combination, RSD can 
instead be calculated: 

RSD = [stdev (X,,X2 ,..XN)] / [average (X,, X2 , ..XN)] 

Where: X1 = the first sample result 
 XN = each successive sample result 

If the laboratory-reported RPD (or RSD) exceeds the target for over 30% of the parameters in an analysis, 
the analysis is rerun. If after rerunning the analysis, RPD (or RSD) for a substantial number of analytes 
still exceeds the target, the problem is further investigated to identify whether potential problems 
originate in field sampling or laboratory handling and analysis. Additional corrective actions including 
flagging of data or reanalysis of samples are taken where possible and as needed. 

In cases where there is insufficient field sample to analyze both lab duplicates and matrix spike 
duplicates, a duplicate of the unspiked sample is generally preferred, due to the possibility of spiking too 
high, resulting in precision measurement for a concentration range not found in typical samples. 
Analyzing a laboratory replicate for a field sample different from that used for matrix spikes can alleviate 
a problem of insufficient sample material. In extreme cases where there is sufficient material for only a 
single analysis of each sample from the Program, other samples such as blank spikes, reference materials, 
or samples from another project may be used to evaluate analytical precision, again with caveats on the 
relevance of evaluations for samples with much higher concentrations.  

7.5.2. Biological Data 
 
Although conventional approaches to quality assurance assess precision using replicate measurements, 
biological data require a different approach. Replicate field samples are of little use to assessing precision 
because there is no reasonable expectation that replicates will produce identical data. Several classic 
papers in benthic ecology has shown that even within very small spatial scales (e.g., <1 m), habitats and 
benthic communities can vary significantly (e.g., Needham and Usinger 1956, Chutter 1972). This 
variability in community structure can affect assessment indices, such as IBIs. Therefore, it is not possible 
to determine whether differences in BMI communities are attributable to natural variability or sampling 
error. Unlike replicates of water chemistry samples, replicate biological samples do not provide a valid 
estimate of precision in the sampling method.  
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7.5.2.1. Estimates of variability 
 
Field replicates can be evaluated to assess the intrinsic variability arising from small scale spatial and 
temporal heterogeneity. These evaluations will be reported as standard deviations and coefficients of 
variation for quantitative data (e.g., species richness, IBI, Coleoptera richness, EPT richness, predator 
taxa, % collector individuals, % intolerant individuals, % non-insect taxa, and % tolerant taxa).  
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7.5.2.2. Random Error Rate 
 
Random errors are defined as misidentifications that are made inconsistently within a taxon, and 
decrease the precision of bioassessments. They are usually indicative of sub-optimal working conditions 
for the taxonomist, rather than the lack of taxonomic expertise. 

Random errors occur in two ways: 1) the original lab mistakenly identifies a single taxon as multiple taxa; 
and 2) the original lab mistakenly identifies multiple taxa as a single taxon The first precision DQO for 
taxonomic identification is the number of random errors in identifications determined by a re-
identification of samples by expert taxonomists at a reference laboratory. The frequency of re-
identification shall be at least 10% of all samples or one sample per lab per project, whichever is greater.  
It is expected that the same reference lab and samples used for quality assurance checks of taxonomic 
identification accuracy will be used to assess identification precision. The error rates shall be calculated as 
follows: 

[ (# of taxa identified as multiple taxa by original lab) + (# taxa identified by original lab 
consisting of multiple taxa)]/(# of taxa identified by the reference lab). 

 
This MQO is calculated for an entire batch of samples submitted for quality assurance check, and not for 
individual samples.  Examples of calculations of this MQO are provided in Appendix D. 

All random errors are corrected before data are submitted to the database. An error rate <10% is 
considered acceptable. If a higher error rate is observed, an additional 10% of all samples shall be 
submitted for external re-identification. This quality control check will be repeated until a sample lot has 
acceptable error rates or all samples have been checked by the reference lab.  

Additional corrective actions for this MQO include training and supervision of the taxonomist, and an 
internal re-identification of samples not submitted for external review.  

7.5.2.3. Systemic Error Rate 
 
The second precision DQO will be assessed shall be systemic errors, which occurs when a specific taxon 
is consistently misidentified. Systemic errors are the result of errors that are made consistently, and are 
usually indicative of a taxonomist lacking up-to-date knowledge of particular taxa.  

Systemic errors are calculated as the number of common taxa (i.e., those occurring at least 5 times in a 
batch of samples submitted for quality assurance checks)  consistently misidentified as the incorrect taxon 
(i.e., all individuals were given the same, but incorrect, identification), as a proportion of all the common 
taxa identified in a batch.  

 
(# of common taxa consistently misidentified)/(# of common taxa identified by the reference lab). 

 
This MQO is calculated for an entire batch of samples submitted for quality assurance check, and not for 
individual samples.  Examples of calculations of this MQO are provided in Appendix D. 
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All systemic errors are corrected before data are submitted to the database. An error rate <10% is 
considered acceptable. If a higher error rate is observed, an additional 10% of all samples shall be 
submitted for external re-identification. This quality control check will be repeated until a sample lot has 
acceptable error rates or all samples have been checked by the reference lab.  

The original lab is expected to correct systemic errors in all samples prior to submitting data. 

Additional corrective actions for this MQO include training and supervision of the taxonomist, and an 
internal re-identification of all samples containing the erroneously identified taxa. 

7.5.2.4. Taxonomic Resolution Error Rate 
 
Taxonomic resolution errors occur when the original lab does not identify taxa to the correct taxonomic 
level. Poor taxonomic resolution reduces precision of bioassessments. Taxonomic resolution errors may 
occur in two ways: (1) Low resolution errors, where the lab may leave the identification at too coarse a 
level when a more fine determination is possible; and (2) High resolution errors, where the lab makes an 
identification at a finer level than the condition of the specimens or the STE will support. 

Error rates for low resolution errors and high resolution errors are calculated separately, and added to 
estimate the overall error rate for taxonomic resolution. 

The low resolution error rate is calculated as follows: 

# of individuals with lower than appropriate resolution 
Total # of individuals 

 
The high resolution error rate is calculated as follows: 

 
# of individuals with higher than appropriate resolution 

Total # of individuals 
 

The total taxonomic resolution error rate is the sum of the high and low resolution error rates: 
 

Low resolution error rate + High resolution error rate 
 

Examples of calculations of this MQO are provided in Appendix D. 
 

All taxonomic resolution errors are corrected before data are submitted to the database. A total error rate 
<10% is considered acceptable. If a higher error rate is observed, an additional 10% of all samples shall 
be submitted for external re-identification. This quality control check will be repeated until a sample lot 
has acceptable error rates or all samples have been checked by the reference lab. 

This quality control check will be repeated until a sample lot has acceptable error rates or all samples 
have been checked by the reference lab. 

The original lab is expected to correct taxonomic resolution errors in all samples prior to submitting data. 
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Additional corrective actions for this MQO include training and supervision of the taxonomist, and an 
internal re-identification of all samples containing the erroneously identified taxa. 

7.6. Accuracy 

7.6.1. Chemical Data 
Accuracy describes the degree of agreement between a measurement (or the average of measurements of 
the same quantity) and an acceptable reference or true value. The “true” values of the parameters 
measured in the Program are unknown and the overall accuracy (including representativeness) cannot be 
assessed. However, accuracy of certain portions of a measurement process can be evaluated. For the 
Study, analytical accuracy, characterized through the use of reference samples and laboratory matrix 
spikes in the laboratory operation, is considered acceptable for the overall accuracy of the Program. 
Accuracy is expressed as percent recovery for reference materials: 

% Recovery = MV / EV 

Where:  MV  =  the measured value  
EV  = the true expected (reference) value. 

 
For matrix spikes, recovery is calculated from the original sample result, the expected value (EV = native 
+ spike concentration), and the measured value with the spike (MV): 

% Recovery = (MV-N) x 100% (EV-N) 

Where: MV  =  the measured value  
EV  = the true expected (reference) value 
N = the native, unspiked result 
 

Surrogate standards are also spiked into samples for some analytical methods and used to correct for 
losses in the analytical process. Although recoveries on surrogates are to be reported, control limits for 
surrogates are method and laboratory specific, and no project specific recovery targets for surrogates are 
specified, so long as overall recovery targets for accuracy (with matrix spikes and reference materials) are 
achieved. Where applicable, data will be reported as surrogate-corrected values. 

Recovery targets for RMC analytes are shown in Appendix A.  If a laboratory’s reported recovery falls 
outside of this range for over 30% of reported parameters in analysis of reference materials, the problems 
need to be identified, corrected, and the instrument re-calibrated, and samples in that batch rerun if 
possible. If the recovery for a matrix spike/duplicate falls outside of target range, possible causes must be 
investigated, and the analysis needs to be rerun where possible. If the spike continues to fall outside of the 
target range, the analysis will be rerun if sufficient material is available, and/or other corrective actions 
such as data flagging may be taken in consultation with CIMC. 

No individual analyte value shall exceed the target limits more than once in consecutive analyses without 
appropriate documentation and consultation with the CIMC and/or CQAO. Additional leeway may be 
granted for analytes with reference but not certified values, or for those with 95% confidence intervals 
already outside the recovery targets. Due to the inherent variability in analyses near the method detection 
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limit, control limit criteria for relative accuracy only apply to analytes with true values that are greater 
than three (3) times the MDL established by the laboratory. 

In cases where Program field samples have insufficient material, the laboratory may instead spike a 
similar blank matrix (e.g., sand for sediment) or samples from other projects with similar expected 
concentrations. Spikes should be at least double the native concentrations in samples to allow quantitative 
assessment, but less than 100 times higher. If spiking concentrations are found too high in the first 
analyzed batch, additions in later analysis batches must be reduced. If expected native concentrations are 
unknown, spikes should be made at approximately 100 times the MDL or 10 times the quantification 
limit, and adjusted upward in later batches as needed. 

7.6.2. Biological Data 

7.6.2.1. Sampling Accuracy  
Sampling accuracy measures how close field measurements are to the true value. For bioassessment 
sampling, it is not possible to assess accuracy because the true value is not known. However, the accuracy 
of several components of field sampling can be assessed, as described below. 

There is no direct way to assess the accuracy of other components of physical habitat assessments that 
accompany bioassessment because true values are typically not known. Instead, data quality is assured 
through assessments (described in Section 20) conducted by the Project QAO at least once per crew per 
sampling season. According to his or her professional judgment, the LQAO may require additional 
assessments or trainings of crews whose performance does not comply with established protocols. 

7.6.2.2. Sorting Accuracy  
 
Sorting accuracy shall also be assessed as recount accuracy. Recount accuracy is evaluated by an 
independent recount of the number of organisms in a sample. The frequency of recount accuracy shall be 
at least 10% of all samples or one sample per lab per project (whichever is greater) each year.  Recount 
accuracy shall be conducted at a designated reference laboratory. For the RMC, the designated reference 
laboratory is the Aquatic Bioassessment Lab (ABL).Recount accuracy is calculated as follows: 

Number of identified organisms in the smaller of the two counts 
Number of identified organisms in the larger of the two counts 

 
Recount accuracy shall be equal to or greater than 95%.  Examples of calculations of this MQO are 
provided in Appendix D. Corrective action for this MQO is to train and supervise sorters. 

7.6.2.3. Taxonomic Identification Accuracy 
 
Taxonomic identification accuracy shall be assessed through the independent re-identification of 
samples by expert taxonomists at a reference laboratory. The frequency of re-identification shall be at 
least 10% of all samples or one sample per lab per project (whichever is greater) each year.  It is expected 
that the same lab and samples used to assess sorting accuracy will be used to assess identification 
accuracy. The designated reference laboratory is the Aquatic Bioassessment Lab (ABL) of the California 
Department of Fish and Game. 
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Identification accuracy shall be assessed as error rate using the following three calculations: 

 
Taxa count error rate: 

 
|(# Taxa in Final ID - # Taxa in Initial ID)| 

# Taxa in Final ID 
 

Taxa ID error rate: 
 

# Taxa misidentified 
# Taxa in Final ID 

 
Individual ID error rate: 

 
# Individuals misidentified 

# Individuals 
 

These three DQOs were selected because each provides different sensitivities to different types of errors. 

Taxa count error rate measures the accuracy of richness estimates provided by the original lab. Richness 
metrics are the basis of many metrics used in IBIS, as well as RIVPACS-type O/E scores, and this MQO 
is a broad-stroke measure of the impact of taxonomic identification errors on bioassessment indices. This 
MQO is robust to errors that do not affect richness (e.g., multiple errors that balance each other out, or do 
not affect all the individuals within a taxon). 

Taxonomic ID error rate provides greater sensitivity than taxa count error rate by measuring the number 
of misidentified taxa as a portion of the total number of taxa in a sample. Thus, errors that do not affect 
total richness can be assessed by this MQO. However, it does not differentiate between errors affecting 
common taxa and those affecting rare taxa. 

Individual ID error rate is a measure of the number of incorrectly identified individuals in a sample, and is 
the most sensitive of these three MQOs. Unlike taxa count error rate and taxa ID error rate, it is based on 
the number of misidentified individuals, and is therefore more sensitive to errors affecting common taxa 
than to those affecting rare taxa. 

The re-identification error rate will be less than 10% by any of these measures.   

Example lab benchsheets for sorting and identification are provided in Appendix C.  Examples of 
calculations of these MQOs are provided in Appendix D. Corrective action for these MQOs is to train and 
supervise taxonomists, and to update data for analysis.  

This quality control check will be repeated until a sample lot has acceptable error rates or all samples 
have been checked by the reference lab. Identifications determined by the reference lab shall be used to 
substitute identifications made by the original lab. In the case that the original lab disputes the 
identifications made by reference labs, specimens may be sent to designated third lab or outside experts. 
If the reference lab encounters labeling errors (e.g., labels for two taxa are switched), the errors are noted 
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in the QA report, but the reference lab can, at their discretion, contact the original lab to verify the error, 
and proceed with the QA check with correct labeling. 

7.7. Contamination 

Collected samples may inadvertently be contaminated with target analytes at many points in the sampling 
and analytical process, from the materials shipped for field sampling, to the air supply in the analytical 
laboratory. Blank samples evaluated at multiple points in the process chain help assure that pollutants 
measured in samples actually originated from the target matrix in the sampled environment and are not 
artifacts of the collection or analytical process. 

Method blanks (also called laboratory reagent blanks, extraction blanks, procedural blanks, or preparation 
blanks) are used to assess laboratory contamination during all stages of sample preparation and analysis. 
The method blank will be processed through the entire analytical procedure in a manner identical to the 
samples. Method blanks should be less than the MDL or not exceed a concentration of 10% of the lowest 
reported sample concentration. A method blank concentration greater than two times the MDL or 10% of 
the lowest reported sample concentration will require corrective action to identify and eliminate the 
source(s) of contamination before proceeding with sample analysis. If eliminating the blank 
contamination is not possible, all impacted analytes in the analytical batch shall be flagged. In addition, a 
detailed description of the likely contamination source(s) and the steps taken to eliminate/minimize the 
contaminants shall be included in narrative of the data report. If supporting data is presented 
demonstrating sufficient precision in blank measurement that the 99% confidence interval around the 
average blank value is less than MDL or 10% of the lowest measured sample concentration, then the 
average blank value may be subtracted. 

Equipment blanks are generated by the personnel responsible for cleaning sampling equipment. 
Equipment blanks must be analyzed before the equipment is shipped to the sampling site. In order to 
accommodate any necessary corrective action, equipment blank results should be available well in 
advance of the sampling event. To ensure that sampling equipment is contaminant-free, water known to 
be low in the target analyte(s) must be processed though the equipment as during sample collection. The 
specific type of water used for blanks is selected based on the information contained in the relevant 
sampling or analysis methods. The water must be collected in an appropriate sample container, preserved, 
and analyzed for the target analytes (in other words, treated as an actual sample). The inclusion of field 
blanks is dependent on the requirements specified in the relevant MQO tables, or in the sampling method 
or SOP. Typically, equipment blanks are collected when new equipment, equipment that has been cleaned 
after use at a contaminated site, or equipment that is not dedicated for surface water sampling is used. An 
equipment blank must be prepared for dissolved metals in water samples whenever a new lot of filters is 
used.  

A field blank is collected to assess potential sample contamination levels that occur during field sampling 
activities. Field blanks are taken to the field, transferred to the appropriate container, preserved (if 
required by the method), and treated the same as the corresponding sample type during the course of a 
sampling event. The inclusion of field blanks is dependent on the requirements specified in the relevant 
MQO tables or in the sampling method or SOP. Field blanks for other media and analytes should be 
conducted upon initiation of sampling. If field blank performance is acceptable, further collection and 
analysis of field blanks should be performed on an as-needed basis.  
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8.  (A8) Special Training Needs / Certification 
8.1. Specialized Training or Certification 

All field crew will be required to take training in sampling procedures described in both BMI and Algae 
Bioassessment SOPs (see Section 11).  It is strongly recommended that crews contain no fewer than three 
members because the RMC measures several indicators at each site (i.e., BMI and benthic algae 
communities, physical habitat and water chemistry).  Inadequate staffing of field crews is one of the most 
common sources of data errors, and may result in costly corrective actions or data deficiencies.  
Bioassessment training is offered several times each year by the California Department of Fish and Game 
(CDFG).  Crew chiefs are responsible for ensuring the safety of the crew and must use his or her 
discretion to end sampling if conditions become unsafe.   

Analytical laboratories are to be certified for the analyses conducted at each laboratory by ELAP, 
NELAP, or an equivalent accreditation program as approved by the PM. 

Biological laboratory analysis requires years of experience and mentoring by a qualified taxonomist.  It is 
strongly recommended that all benthic macroinvertebrates taxonomists become a member of the 
Southwest Association of Freshwater Invertebrate Taxonomists (www.SAFIT.org).  Membership in 
organizations like SAFIT offers several benefits to project participants, such as opportunities for 
continuing education, taxonomic workshops, reviews of current literature, and intercalibration exercises.  
Taxonomists are expected to participate in at least one taxonomic workshop focusing on benthic 
macroinvertebrates per year. Similar requirements for training will be applied to RMC contracted algal 
taxonomists when laboratory protocols and training workshops become available. 

All agencies, contractors, and participating laboratories must maintain rigorous field and laboratory 
training programs based on written, oral and performance-based guidelines.  Training and performance 
are also evaluated on an ongoing basis based, in part, on the QA parameters defined in this plan.  Standard 
Operating Procedures (SOPs) for field, laboratory, and data management tasks have been developed and 
shall be updated on a regular basis in order to maintain procedural consistency.  The maintenance of an 
SOP Manual will provide project personnel with a reference guide for training new personnel as well as a 
standardized information source that personnel can access.   

To ensure consistent and comparable field techniques, this project shall include presurvey field training 
and in-situ field assessments. The presurvey training will focus on sampling methods and field logistics 
including compositing and netting patterns.  In-situ assessments will consist of equipment checks, good 
sampling practices, record-keeping, and health and safety. Assessments are conducted annually, once for 
each crew, although more frequent assessments may be conducted at the LQAO’s discretion. 

8.2. Training and Certification Documents 

All training materials, handouts, class rosters, and certification records related to the RMC will be kept at 
office of the Creek Status Monitoring Coordinator.  All laboratories contracted through this Program are 
required to maintain their own training documents and certification records, and to make these available 
to RMC representatives as requested. 
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9.  (A9) Documents and Records 
The PM will also ensure that all field measurements and laboratory analytical data are submitted to the 
Water Board no later than January 15 of each year, reporting on all data collected during the foregoing 
October 1 through September 30 period. Electronic Status & Trends Data Reports shall be in a format 
compatible with the SWAMP database. In order to accomplish this, key parts of the information 
management system employed by the RMC will be standardized throughout the central and local levels 
implementing the field operations, laboratory analyses, and data management process. A discussion of 
some of the key parts of the documentation process is shown below. 

9.1. Field Documentation 

9.1.1. Sampling Plans, COCs, and Sampling Reports 
PMLs will be responsible for development and submission of field sampling plans and sampling reports 
to the PM. Field sampling crews will collect records for sample collection, and will be responsible for 
maintaining these records in an accessible manner. Samples sent to analytical laboratories will include 
standard Chain of Custody (COC) procedures (see SOP FS-9, Sample Collection, Handling, and Chain of 
Custody Procedures) and forms; field crews will maintain a copy of originating COCs at their individual 
Stormwater Program headquarters. Analytical laboratories will collect records for sample receipt and 
storage, analyses, and reporting. All records, except lab records, generated by this Program will be stored 
at the office of the PML for the local program conducting the monitoring. All laboratory records pertinent 
to this Program will be maintained either at the office of the CIMC or LIMC per the reference IMS. 

9.1.2. Data Sheets 
All field data gathered by this Program will be recorded on standardized SWAMP field data entry forms, 
as described in more detail in Element 19 Data Management and RMC SOP FS-10, Completion and 
Processing of Field Datasheets.  

9.1.3. Field Logbooks 
In addition to completing field data sheets, sampling personnel may record relevant information in bound 
logbooks. All information should be recorded in permanent ink. Any changes made to recorded 
information will be made using single strike-through and will be initialed and dated by the person making 
the change. 

9.1.4. Photographic Documentation 
Photographic documentation is an important part of sampling procedures. An associated photo log will be 
maintained documenting sites and subjects associated with photos. If an option, the date function on the 
camera shall be turned on. A copy of all photographs should be provided to the LIMC, preferably on CD-
ROM, at the conclusion of sampling efforts and maintained for project duration. 

9.2. Laboratory Documentation  

The RMC Creek Status Monitoring Program requires specific actions to be taken by contract laboratories, 
including requirements for data deliverables, quality control, and on-site archival of project-specific 
information. Each of these aspects is described below.  
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9.2.1. Data Reporting Format 
Each laboratory will deliver data in electronic formats to one RMC recipient at both the central and local 
level, the CIMC and LIMC, respectively. Each will be responsible for storage and safekeeping of these 
records at their respective level. Each will maintain at least two back-up copies on compact disc or off-
site storage. In addition, each laboratory will deliver hardcopy data to the LIMC for use in data QA and 
for long-term storage.  

The analytical laboratory will report the analytical data to the CIMC and LIMC via an analytical report 
consisting of, at a minimum: 

1. Letter of transmittal 
2. Chain of custody information  
3. Analytical results for field and quality control samples  
4. Case narrative  
5. Copies of all raw data. 

 
The LQAO or CQAO will review the data deliverables provided by the laboratory for review of QA/QC. 
In addition to the laboratory’s standard reporting format, all results meeting data quality objectives and 
results having satisfactory explanations for deviations from objectives shall be reported in tabular format 
on electronic media, in a format consistent with RMC templates and standard business rules (see relevant 
SOPs, Data Management). The specific format and any needed templates for this electronic data 
deliverable (EDD) are to be agreed upon by the CIMC and each LPM prior to onset of any sampling 
activities related to that laboratory. 

As they become available, and after internal laboratory QA/QC review, draft data produced from 
laboratory analyses are sent in electronic format. These draft data are not for distribution or application in 
any manner, other than for the initial review by RMC staff. Upon completion of their preliminary review 
of the draft data, RMC staff will provide any concerns/comments (if any) in writing to the respective 
laboratory and the Program Manager. RMC staff will notify the lab if it approves of this draft data in its 
current format. If there are any concerns regarding the draft data, the concerns must be addressed in 
writing by the analytical lab. After the concerns are addressed and corrective actions taken (such as 
reviewing for transcription errors, reanalysis, and data flagging), data will be resubmitted as draft data for 
re-review. After RMC staff concerns have been addressed, they will notify the laboratory and approve the 
data as final. 

Documentation for analytical data is kept on file at the laboratories, or may be submitted with analytical 
results. These may be reviewed during external audits of the Program, as needed. These records include 
the analyst's comments on the condition of the sample and progress of the analysis, raw data, instrument 
printouts, and results of calibration and QC checks. Paper or electronic copies of all analytical data, field 
data forms and field notebooks, raw and condensed data for analysis performed on-site, and field 
instrument calibration notebooks are kept as part of the Program archives for a minimum period of eight 
years. 
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9.2.2. Other Laboratory QA/QC Documentation 
All laboratories will have the latest version of the RMC QAPP in electronic format. In addition, the 
following documents and information from the laboratories will be current, and they will be available to 
all laboratory personnel participating in the processing of RMC samples: 

1. Laboratory QA plan: Clearly defines policies and protocols specific to a particular laboratory, 
including personnel responsibilities, laboratory acceptance criteria, and corrective actions to be 
applied to the affected analytical batches, qualification of data, and procedures for determining 
the acceptability of results. 

2. Laboratory SOPs: Contain instructions for performing routine laboratory procedures, describing 
exactly how a method is implemented in the laboratory for a particular analytical procedure. 
Where published standard methods allow alternatives at various steps in the process, those 
approaches chosen by the laboratory in their implementation (either in general or in specific 
analytical batches) are to be noted in the data report, and any deviations from the standard method 
are to be noted and described. 

3. Instrument performance information: Contains information on instrument baseline noise, 
calibration standard response, analytical precision and bias data, detection limits, scheduled 
maintenance, etc. 

4. Control charts: Control charts are developed and maintained throughout the Program for all 
appropriate analyses and measurements for purposes of determining sources of an analytical 
problem or in monitoring an unstable process subject to drift. Control charts serve as internal 
evaluations of laboratory procedures and methodology and are helpful in identifying and 
correcting systematic error sources. Control limits for the laboratory quality control samples are 
±3 standard deviations from the certified or theoretical concentration for any given analyte. 

Records of all quality control data, maintained in a bound notebook at each workstation, are signed and 
dated by the analyst. Quality control data include documentation of standard calibrations, instrument 
maintenance and tests, and analyses of CRMs. Control charts of the data are generated by the analysts 
monthly or for analyses done infrequently, with each analysis batch. The laboratory quality assurance 
specialist will review all QA/QC records with each data submission, and will provide QA/QC reports to 
the LIMC with each batch of submitted field sample data. 

9.3. Program Management Documentation 

The CIMC and LIMCs are responsible for managing key parts of the RMC information management 
systems. These efforts are described below.  

9.3.1. QAPP 
All original QAPPs will be held by LIMC.  This QAPP and its revisions will be distributed to all parties 
involved with the Program, including PMLs and Water Board representative(s). Copies will also be sent 
to the each participating analytical laboratory's Project Manager for internal distribution.  

Associated with each update to the QAPP, the PM will notify PMLs and Water Board representative of 
the updated QAPP, with a cover memo compiling changes made. After appropriate distributions are made 
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to affected parties, these approved updates will be filed and maintained by the CQAO for the Program. 
Upon revision, the replaced QAPPs will be discarded. 

9.3.2. Program Information Archival 
The PM will oversee the actions of all personnel with records retention responsibilities, and will arbitrate 
any issues relative to records retention and any decisions to discard records. Each analytical laboratory 
will archive all analytical records generated for this Program. Each LIMC will be responsible for 
archiving all other records associated with implementation of the Program within their jurisdiction. The 
RMC Program Manager will be responsible for archiving all management-level records. 

Persons responsible for maintaining records for this Program are shown in Table 9-1. 

Table 9-1 - Document and Record Retention, Archival, and Disposition 
Type  Retention Archival Disposition 

Field Datasheets 8 LIMC  Maintain indefinitely 
Chain of Custody Forms 8 LIMC Maintain indefinitely 
Calibration Logs  8 LIMC Maintain indefinitely 
Raw Analytical Data 8 LIMC, CIMC  Recycling 
Lab QC Records 8 LIMC, CIMC Recycling 
Electronic data deliverables 8 LIMC, CIMC Maintain indefinitely 
Reports 8 PM Maintain indefinitely 
Field Audits 8 LQAO, CQAO Maintain indefinitely 
 

The PM will oversee the actions of all personnel with records retention responsibilities, and will arbitrate 
any issues relative to records retention and any decisions to discard records. As discussed previously, 
each analytical laboratory will archive all analytical records generated for this Program. Each PML will 
be responsible for archiving all other records associated with implementation of the RMC within their 
jurisdiction. The PM will be responsible for archiving all management-level records. 

The PM will also ensure that all field measurements and laboratory analytical data are compiled in a 
format compatible with the SWAMP protocols. In order to accomplish this, individual LIMCs will submit 
field measurement data in electronic templates designed and distributed by the CIMC. All field operation 
records will be entered into electronic formats and maintained in a dedicated directory managed by each 
individual LIMC. Each file will also have at least two back-up copies on compact disc or off-site storage.  
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10.  (B1) Sampling Process Design 
 
The RMC Creek Status Monitoring Program includes both probabilistic and targeted creek status 
monitoring designs to comply with the MRP C.8.c2 and C.8.e provisions.  A summary of the probabilistic 
and targeted creek status monitoring designs is presented below.  Both sample designs are discussed in 
greater detail in the RMC Creek Status and Long-Term Trends Monitoring Plan (RMC Monitoring Plan) 
(BASMAA 2011). 

10.1. Probabilistic Design 

The probabilistic survey design utilizes the Generalized Random Tessellation Stratified (GRTS) approach 
developed by the United States Environmental Protection Service (USEPA) and the University of Oregon 
(Stevens and Olson 2004).  Sample sites will be selected using the GRTS approach from a sample frame 
that consists of a stream network geographic information system (GIS) data set within the RMC 
boundary.  The RMC sampling frame includes non-tidally influenced perennial and non-perennial creeks 
within five management units that are located in the San Francisco Bay Area.  The management units 
represent the area within five counties (Alameda, Contra Costa, Santa Clara, San Mateo and Solano) that 
occur within the Water Board Region 2 boundary, with the exception of Contra Costa, which also 
includes the eastern portion of the county that is a part of Water Board Region 5.  These areas together 
represent the sample frame universe for the probabilistic design (Figure 10-1).  These management units 
represent areas managed by storm water programs associated with the RMC.   

Sample sites are stratified by management unit and weighed by land use (i.e., urban versus non-urban).  
The stratification was done to ensure that a predetermined number of sites will be sampled in each 
management unit corresponding to requirements described in Table 8.1 of the MRP.  The sampling frame 
was weighed so approximately 80% of sites would occur in urban land use and 20% of sites in non-urban 
land use.  Urban land use was defined as the area occurring within Census 2000 Urban Area and/or within 
city boundaries within the five counties (Figure 10-1).  The exception was Solano County, where urban 
area was defined as only the area within Cities of Vallejo, Suisun City and Fairfield.  The number and 
frequency of sample sites for each management unit is described in RMC Monitoring Plan. 

10.2. Targeted Monitoring Design 

The targeted monitoring stations and timing of monitoring will be selected with the intent of meeting 
permit performance standards. The study reaches, sampling stations within each reach, and seasonality of 
sampling will all be selected using the directed sampling design principle.3  

                                                 
2 The MRP states that Provision C.8.c status monitoring is intended to answer the following questions:  “Are water quality 
objectives, both numeric and narrative, being met in local receiving waters, including creeks, rivers and tributaries?”; “Are 
conditions in local receiving waters supportive of or likely to be supportive of beneficial uses?”. 
3 The sampling design principles used can be defined as follows:  Systematic - A deterministic approach in which points are 
selected deliberately at fixed intervals of area, length, or time; Directed - A deterministic approach in which points are selected 
deliberately based on knowledge of their attributes of interest as related to the environmental site being monitored. This principle 
is also known as "judgmental," "authoritative," "targeted," or "knowledge-based."  Random (stratified) - A probabilistic approach 
in which points are deliberately selected at random at random from a given population of "eligible" points that all have the same 
chance of being selected.  Points are often grouped, or "stratified" by specific attributes of interest.  Non-deliberate - none of the 
above; points are selected anecdotally, or opportunistically, or as dictated by given constraint, or in response to spills, etc. 
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Figure 10-1. The RMC Sample Frame Universe  
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The total number of site visits will vary depending on the status monitoring parameter (MRP Table 8.1). 
Stations will be visited at a frequency of one to two times per year, depending on Status Monitoring 
Parameter type. The planned interval between visits is seasonal. Individual monitoring aspects are 
described in more detail in the following.  

Each SW Program will be responsible for developing sampling and analysis plans in association with 
conduct of specific field monitoring efforts.  

10.3. Sampling Uncertainty 

There are multiple sources of potential sampling uncertainty associated with the Creek Status Monitoring 
Project, including: (1) measurement error; (2) natural (inherent) variability; (3) sample misrepresentation 
(or poor representativeness); and (4) sampling bias (statistical meaning).  Measures incorporated to 
address these areas of uncertainty are discussed below: 

(1) Measurement error combines all sources of error related to the entire sampling and analysis process 
(i.e., to the measurement system). All aspects of dealing with uncertainty due to measurement error have 
been described elsewhere within this QAPP. 

(2) Natural (inherent) variability occurs in any environment monitored, and is often much wider than the 
measurement error. Prior work conducted by the Stormwater Programs and others in the field of 
stormwater management have demonstrated the high degree of variability in environmental media, which 
will be taken into consideration when interpreting results of the various lines of inquiry.  

(3) Sample misrepresentation happens at the level of an individual sample or field measurement where an 
individual sample collected is a poor representative for overall conditions encountered. To address this 
situation, the RMC will be developing and implementing a number of QA-related measures, including 
development of Standard Operating Procedures (SOPs) and auditing of field crews to ensure their proper 
implementation. 

(4) Sampling bias relates to the sampling design employed and whether the appropriate statistical design 
is employed to allow for appropriate understanding of environmental conditions.  To a large degree, the 
sampling design required by the MRP for Creek Status Monitoring is judgmental, which will therefore 
incorporate an unknown degree of sampling bias into the Program. There are small measures that have 
been built into the sampling design to combat this effect (e.g., homogenization of sediments for chemistry 
and toxicity analyses), but overall this bias will need to be taken into consideration when interpreting 
results of the various investigations.



RMC Creek Status Monitoring  
Quality Assurance Project Plan    

   Version 1, February 2012 

46

11.  (B2) Sampling Methods 
The RMC Creek Status Monitoring Program targeted sampling involves the collection of samples for a 
variety of analytes in water, sediment, tissue, and biota. Collections are conducted by multiple 
organizations (Stormwater Programs) using a variety of sampling protocols, depending on the media and 
parameter monitored. A brief summary of relevant methods is presented below, with detailed descriptions 
provided in associated SOPs (Table 11-1).  

Table 11-1. List of Relevant SOPs Governing Methods Employed for RMC Creek Status 
Monitoring Program.   

SOP # SOP Source 
FS-1 BMI and Algae Bioassessments, and Physical Habitat Measurements RMC 
FS-2 Water Quality Sampling for Chemical Analysis, Pathogen Indicators, and 

Toxicity 
RMC 

FS-3 Field Measurements, Manual  RMC 
FS-4 Field Measurements, Continuous General Water Quality RMC 
FS-5 Temperature, Automated, Digital Logger RMC 
FS-6 Collection of Bedded Sediment Samples for Chemical Analysis and 

Toxicity 
RMC 

FS-7 Field Equipment Cleaning Procedures  RMC 
FS-8 Field Equipment Decontamination Procedures  RMC 
FS-9 Sample Container, Handling, and Chain of Custody Procedures  RMC 
FS-10 Completion and Processing of Field Datasheets  RMC 
FS-11 Site and Sample Naming Convention RMC 
FS-12 Site Evaluation Guidance RMC 
N/A Unified Stream Assessment: A User’s Manual, v2.0 CWP (2005) 
 

11.1.   Biological Sampling 

Biological sampling methods applied by the RMC are summarized in FS-1 BMI and Algae 
Bioassessments and Physcial Habitat Assessments.  BMI and algae samples are collected at 11evenly 
spaced transects at each monitoring site using the Reachwide Benthos (RWB) method.  Sampling 
positions within each transect is alternated between the left, center and right positions along each transect 
(25%, 50% and 75% of the wetted width, respectively).  BMI samples are collected using a D-shaped kick 
net and algae samples are collected using three different methods corresponding to type of substrate found 
at the sample location.  The 11 subsamples for both BMI and algae are composited into a single 
“reachwide” sample.   One composited BMI sample, and four algae samples (subsampled from composite 
sample) consisting of soft-bodied algae, diatoms, chlorophyll a, and ash-free dry mass) are collected from 
each site.    

Physical habitat assessments (PHAB) incorporate quantitative and qualitative measurements taken at each 
of the 11 transects and 10 inter-transects.  RMC will collect PHAB measurements following procedures 
defined in the BASIC level of effort (Ode 2007), with the following exceptions as defined in the FULL 
level of effort (as prescribed in the MRP): stream depth and pebble count + CPOM, cobble 
embeddedness, discharge measurements and in-stream habitat score.   In addition, the percent algal cover 
(measured during point intercept with pebble count), will be measured at each transect and inter-transect. 
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11.2. Automated Measurements of General Water Quality and Temperature 

The RMC will implement standard methods associated with continuous measurement of water quality and 
temperature that are identified in RMC SOPs FS-4 and FS-5, respectively.  Methods associated with the 
continuous water quality monitoring include procedures for the maintenance, calibration, deployment, 
post-deployment and data evaluation of multi-probe instrument (sonde) YSI 6600 series or equivalent.   
Methods used for automated temperature monitoring include accuracy checks, deployment and data 
evaluation for temperature data loggers.  Automated monitoring equipment will be record measurements 
using internal power source (i.e., batteries).  Deployment sites will be carefully considered to ensure data 
collected will meet monitoring objectives and equipment is properly installed to reduce potential for theft 
and vandalism.  Field staff will conduct proper checks of equipment to ensure data meets MQOs for 
precision and accuracy. 

11.3. Water Sampling 

The RMC will implement standard methods associated with water quality sampling and toxicity testing 
that is identified in RMC SOPs FS-2.  Field Crews will collect water samples in the field in a way that 
neither contaminates, loses, or changes the chemical form of the analytes of interest. The samples will be 
collected in the field into pre-cleaned sample bottles of a material appropriate to the analysis to be 
conducted. Pre-cleaned sampling equipment is used for each site, whenever possible and/or when 
necessary. Appropriate sampling technique and measurement equipment may vary depending on the 
location, sample type, sampling objective, and weather. Water chemistry and bacteriological samples, as 
required, are collected at the same location. Water samples are best collected before any other work is 
done at the site. If other work (i.e., sediment sample collection, flow measurement or biological/habitat 
sample collection or assessment) is done prior to the collection of water samples, it might be difficult to 
collect representative samples for water chemistry and bacteriology from the disturbed stream. Care must 
be taken, though, to not disturb sediment collection sites when taking water samples. 

11.3.1. Summary of Typical Procedure for Collection of Water Samples for Analyzing 
Trace Metals, Organics, Conventional Constituents, and for Toxicity Testing  

All samples collected for analysis of trace metals, organics, conventional constituents, and for toxicity 
testing in water will be collected using clean techniques that minimize sample contamination. Sampling 
methods will generally conform to EPA “clean” sampling methodology described in Method 1669: 
Sampling Ambient Water for Trace Metals (USEPA 1996). Samples will generally be collected from 
shore in wadeable waters, in most cases by using a near-surface grab sample, as peristaltic pump and 
Teflon tubing setups are not required for MRP parameters. Grab samples will be collected into 
appropriate pre-cleaned containers and aliquoted into glass, polyethylene, or Teflon sample containers 
appropriate for the analyses to be performed (see Sample Handling Requirements Tables in Section B3, 
Element 12), or will be collected directly into the sample containers, if appropriate. After collection, field-
collected samples will be stored at between 0 and 6°C until arrival at the contract laboratory.  

11.4. Sediment Sampling 

The RMC will implement standard methods associated with the collection of bedded sediment sampling 
and toxicity testing that is identified in RMC SOPs FS-6.  RMC sampling personnel will collect sediment 
samples in the field in a way that neither contaminates, loses, or changes the chemical form of the 
analytes of interest. The samples will be collected in the field into previously cleaned and tested (if 
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necessary) sample bottles of a material appropriate to the analysis to be conducted. Pre-cleaned sampling 
equipment is used for each site, whenever possible and/or when necessary. Appropriate sampling 
technique and measuring equipment may vary depending on the location, sample type, sampling 
objective, and weather.  

Bed sediment samples are collected after any water samples have been collected. Care must be taken not 
to sample sediments that have been disturbed in any manner by field personnel collecting water or other 
samples. Sediment samples are collected into a composite container, where they are thoroughly 
homogenized in the field, and then aliquoted into separate jars for chemical or biological analysis. 
Sediment samples for metals and organics are submitted to the respective analytical laboratories in 
separate glass jars, which have been pre-cleaned according to laboratory protocol.  

Many of the chemical constituents of concern are adsorbed onto fine particles. One of the major 
objectives in selecting a sample site, and in actually collecting the sample while on site, is to obtain 
recently deposited fine sediment, to the extent possible. Samplers should avoid hard clay, bank deposits, 
gravel, and disturbed and/or filled areas. Any sediment that resists being scooped is probably not recently 
deposited fine sediment material. In following this guidance, the collection of sediment is purposefully 
being biased for fine materials, which must be discussed thoroughly in any subsequent interpretive 
reporting of the data, in regards to representativeness of the collected sample to the environment from 
which it was collected. Quiescent areas are conducive to the settling of finer materials. Choose a sampling 
site with lower hydrologic energy, such as the inner (depositional) side of bends or eddies where the water 
movement may be slower.  

11.5. Field Preparation 

Samples will be prepared in the field as needed to conform to USEPA and/or SWAMP requirements, to 
ensure sample integrity from time of sample collection to delivery at the analytical laboratory.  Detailed 
information on sample containers, required preservation, holding times, and sample volumes is shown in 
Table 12-1 of Element 12. 

11.6. Sampling Containers 

The RMC will implement standard methods associated with sample container, handling and chain of 
custody procedures that is identified in RMC SOPs FS-9.  Collection of pathogens in water requires the 
use of sterilized sample containers. Containers will be provided by contracted laboratories pre-sterilized. 
Individual laboratories will be responsible for the integrity of containers provided. No other containers 
required for collection of RMC Creek Status Monitoring samples will require sterile containers.  

All sampling containers used for the RMC sampling for water quality and sediment quality analysis will 
be provided pre-cleaned by contracted analytical laboratories. The individual laboratories will be 
responsible for ensuring integrity of the containers. Should sampling containers lose their integrity during 
the sampling process, then they will be discarded and replaced with a pre-cleaned container. A list of 
sampling containers required for RMC implementation is compiled in SOP FS-9, Sample Container, 
Handling, and Chain of Custody Procedures.  
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11.7. Sample ID Numbers 

Every sample must have a unique sample number so that the analytical results from each sample can be 
differentiated from every other sample. This information should follow the sample through the COC, 
analytical, and interpretation and reporting processes. As described in SOP FS-11, Site and Sample 
Naming Convention, samples collected under the probabilistic design will adopt a naming convention that 
is consistent with the SWAMP Perennial Streams Assessment and the Stormwater Monitoring Coalition. 
RMC sampling sites associated with targeted monitoring design will adopt the Region 2 SWAMP site 
naming convention. 

11.8. Sample Equipment Cleaning 

Cleaning techniques required for sampling equipment will vary depending on the media sampled and 
analyte measured. Cleaning techniques to be used are described in SOP FS-7, Equipment Cleaning 
Procedures, and individual SOPs associated with the relevant type of sampling to be conducted. 

11.9. WASTE DISPOSAL 

Proper disposal of all waste is an important component of field activities. At no time will any waste be 
disposed of improperly. The proper methods of waste disposal are outlined below: 

11.9.1. Routine Garbage 
Regular garbage (paper towels, paper cups, etc.) is collected by sampling personnel in garbage bags or 
similar. It can then be disposed of properly at appropriate intervals.  

11.9.2. Detergent Washes 
Any detergents used or detergent wash water should be collected in the field in a water-tight container 
and disposed of appropriately.  

11.9.3. Chemicals 
Solvents, acids, and formalin are hazardous materials and should be disposed of by following all 
appropriate regulations. They should always be collected when sampling and never be disposed in the 
field. 

11.10. Responsibility and Corrective Actions 

If monitoring equipment fails, sampling personnel will report the problem in the comments section of 
their field notes and will not record data values for the variables in question. Actions will be taken to 
replace or repair broken equipment prior to the next field use. Under no condition will data be entered 
into the SWAMP database that were known to be collected with faulty equipment. 
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12. (B3) Sample Handling and Custody 
Each RMC Stormwater Program Project Manager will be responsible for overall quality assurance 
associated with field sampling conducted within their jurisdiction. As such, Project Managers are 
responsible for identifying and ensuring appropriate qualifications and training for all sampling personnel.  

One member of each sampling team will be identified as "Team Lead", and will be responsible for overall 
collection and custody of samples during field sampling. Field crews will keep a field log, which will 
consist of sampling forms for each sampling event. SOPs for Field Sample Collection, identified in Table 
11-1 will be followed, and include instruction for field documentation. In the field log, the following 
items will be recorded: time of sample collection, sample identification numbers, results of any field 
measurements and the time that they were made, qualitative descriptions of relevant water and weather 
conditions at the time of sample collection, and a description of any unusual occurrences associated with 
the sampling event (especially those that could affect sample or data quality).  

The field crews will have custody of samples during field sampling and chain-of-custody (COC) forms 
will accompany all samples to the analyzing laboratory. COC procedures require that possession of 
samples be traceable from the time the samples are collected until completion and submittal of analytical 
results. A detailed description of COC procedures is included in SOP FS-9, Sample Container, Handling, 
and Chain of Custody Procedures. Each contracted analytical laboratory will maintain custody logs 
sufficient to track each sample submitted and to analyze or preserve each sample within specified holding 
times. Each analytical laboratory has a sample custodian who examines the samples for correct 
documentation, proper preservation and holding times. Each laboratory will follow sample custody 
procedures as outlined in its QA plans.  

In general, all non-biological samples will be packed in wet ice during shipment, so that they will be kept 
at approximately 6º C. When used (e.g., analysis of trace metals), wet ice will be double bagged in Zip-
top bags to prevent contamination via meltwater. Where appropriate, samples may be frozen to prevent 
biological degradation. If samples are to be shipped frozen on dry ice, then appropriate handling 
procedures will be followed, including ensuring use of appropriate packaging materials and appropriate 
training for shipping personnel.  

BMI and algae samples collected for taxonomic identification will be fixed in the field and stored in a 
cool, dark place.   Algae samples collected for chlorophyll a and ash free dry weight analysis will be 
placed on ice during transport and stored in a freezer at the laboratory, or placed on dry ice for extended 
periods until laboratory freezer space is available. 

Additional detail on sample handling procedures is presented in Table 12-1 and in SOP FS-9.  

12.1. Shipping Containers 

All samples will be handled, prepared, transported, and stored in a manner so as to minimize bulk loss, 
analyte loss, contamination, or biological degradation. Sample containers will be clearly labeled with an 
indelible marker. All caps and lids will be checked for tightness prior to shipping. Ice chests will be 
sealed with packing tape before shipping. Samples will be placed in the ice chest with enough ice or 
frozen ice packs to completely fill the ice chest. COC forms will be placed in a zip-top bag and placed 
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inside of the ice chest. Additional detail on sample handling is included in SOP FS-9, Sample Container, 
Handling, and Chain of Custody Procedures.  

12.2. Commercial Vehicle Transport 

Transport of samples to the contracted laboratories will be by commercial carriers. As required, pickup 
will be pre-arranged with the carrier and all required shipping forms will be completed prior to sample 
pickup by the commercial carrier.  

12.3. Sample Hold Times 

Information on sampling containers, preservation techniques, and hold times are shown in SOP FS-9, 
Sample Container, Handling, and Chain of Custody Procedures.   
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13. (B4) Method Selection 

13.1. Method Reporting Limits 

Target method reporting limits (MRLs), or Reporting Limits (RLs), applicable for RMC sampling are 
presented in Appendix E. It is understood that all targets may not be achievable by laboratories in each 
media, especially in most urbanized areas where interferences present may elevate MRLs.  

13.2. In Situ Monitoring 

In-situ monitoring will be conducted at selected stations for the RMC Creek Status Monitoring Program.  
The sampling stations may have aquatic plants, trash, and other materials that either float on the surface 
of the water or that may be below the water surface and this may cause fouling of the in-situ measuring 
instruments. RMC Sampling Personnel will protect these instruments, or instrument intakes, from fouling 
with a screen through which water can flow but the fouling materials cannot easily penetrate. 

13.3. Continuous Monitoring  

Sonde measurements for general water quality will be evaluated by comparing field measurements with 
pre and post deployment calibration measurements.  The accuracy of sonde probe readings are checked 
against calibration standard solutions. Calibration of these probes to these standards must be performed 
prior to initial deployment, during interruptions in the deployment (if readings drift significantly or if 
batteries are changed) and after the sonde is retrieved. The post-run calibration allows the data collected 
to be checked for accuracy and flagged as not meeting measurement quality objectives if necessary.   

13.4. Performance Based Measurement System 

Multiple analytical laboratories will provide analytical services. Contracted laboratories used for the 
RMC sampling and analysis program will be encouraged to use a Performance Based Measurement 
System (PBMS). A performance-based approach permits the use of any scientifically appropriate method 
that demonstrates the ability to meet established method performance criteria (e.g., accuracy, sensitivity, 
bias, precision) and complies with specified data quality needs or requirements. Using PBMS the data 
quality needs, mandates, or limitations of the program or project are specified. These will serve as criteria 
for selecting measurement processes (i.e, methods), which will meet those needs in a cost-effective 
manner, rather than the use of a mandated method.  

13.5. PBMS Methods Validation 

Each analytical laboratory should adhere to its individual QA program for method validation techniques 
for specific methods. Individual QA plans should be maintained on-site and be made available to RMC 
representatives upon request. When using the PBMS for the RMC, the labs will have to follow all PBMS 
procedures related to obtaining quality data, but the labs are not required to submit the results to anyone 
except upon request. The results are to be kept on file by each individual lab.  

13.6. Method Failures 

The RMC Program Manager will be responsible for any corrective actions that may be needed in the 
event that methods fail to produce SWAMP-comparable data. If a method fails to provide SWAMP-
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comparable data for any reason, including analyte or matrix interferences, instrument failures, etc., then 
the involved samples will be analyzed again if possible. The laboratory in question's SOP for handling 
these types of problems will be followed. When a method fails to provide SWAMP-comparable data, then 
the laboratory's SOP for documenting method failures will be used to document the problem and what 
was done to rectify it.  

Corrective actions for biological data are taken when an analysis is deemed suspect for some reason.  
These reasons include exceeding accuracy ranges and/or problems with sorting and identification.  The 
corrective action will vary on a case-by-case basis, but at a minimum involves the following: 

 A check of procedures. 
 A review of documents and calculations to identify possible errors. 
 Correction of errors based on discussions among taxonomists. 
 A complete re-identification of the sample. 

 
The field and laboratory coordinators shall have systems in place to document problems and make 
corrective actions.  All corrective actions will be documented to the Project Director.  

When specific MQOs associated with taxonomic analyses are not met, the following corrective actions 
are required (See Section 7 for additional details): 

 Reasons for failure to complete sampling should be documented, and plans to ensure future 
success shall be made. When possible, efforts should be made to resample.  For example, 
additional sites could be visited if there is time remaining within the index period.  Incomplete 
site evaluations should either be resampled or a new site selected.  
 

 If sorting efficiency or processing efficiency does not meet specified MQOs, then training and 
supervision of that sorter shall increase according to laboratory protocols.  The corrected data 
shall be confirmed in the project database.  Because 100% of samples are subjected to these 
MQOs, data do not need to be qualified.  All organisms recovered during the sorting 
completeness check (i.e., sorting efficiency) are added to the final count and identified. 

 
 If a sample does not meet the MQOs for taxonomic identifications (i.e., random or systemic error 

rates), then corrective actions shall include submitting additional sample lots (10% of all samples 
processed by a lab for a particular project) for further quality assurance checks by a reference lab. 
Additional lots shall be submitted until a lot passes quality assurance checks or until all samples 
have been submitted to a reference lab for quality assurance checks.  The taxonomist should gain 
additional training for problematic taxa. 

 
 If a sample does not meet MQOs for recount accuracy or poor accuracy in taxonomic 

identifications (i.e., excessive taxa count error rate, taxa ID error rate, individual ID error rate), 
then corrective actions shall include submitting additional sample lots (10% of all samples 
processed by a lab for each project) for further quality assurance checks by a reference lab. 
Additional lots shall be submitted until a lot passes quality assurance checks or until all samples 
have been submitted to a reference lab for quality assurance checks.  The taxonomist should gain 
additional training for problematic taxa. 

 
 All taxonomic errors, whether they are above or below the thresholds established in Table 27-1, 

Appendix B, shall be resolved through the following process:   
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o Reference labs will inform the original lab of errors.  The original lab is responsible for 
correcting the data set with the revised taxonomic identification from the reference lab. 

o If the original lab disputes the reference lab identification, then taxa can be sent to a third 
lab for verification.  The original lab is responsible for correcting the data set with the 
revised taxonomic identification from the third lab. 

 
 If a site is sampled more than 10 seconds (~ 300 m) from nominal coordinates, the data from this 

site shall be flagged in the project database. However, samples collected outside the nominal 
stratum or outside the index period shall be rejected. 

13.7. Sample Disposal 

After analysis of the RMC samples have been completed by the laboratory and results have been accepted 
by CIMC, they will be disposed by each laboratory of in compliance with all federal, state, and local 
regulations. The laboratory has standard procedures for disposing of its waste, including left over sample 
materials  

13.8. Laboratory Sample Processing 

Field samples sent to the laboratories will be processed within their recommended hold time (Table 12-1) 
using methods agreed upon method between CQAO and LPMs. Each sample may be assigned unique 
laboratory sample identification (ID) numbers for tracking processing and analyses of samples within the 
laboratory. This laboratory sample ID (if differing from the field team sample ID) must be included in the 
data submission, within a lookup table linking the field sample ID to that assigned by the lab.   

Samples arriving at the laboratory are to be stored under conditions appropriate for the planned analytical 
procedure(s), unless they are processed for analysis immediately upon receipt. Samples to be analyzed 
should only be removed from storage when laboratory staff are ready to proceed.  

13.9. Field Measurements 

The RMC will implement standard methods associated with manual and continuous water quality 
measurements and water samples as described in RMC SOP FS-2.  The RMC will implement standard 
methods described in FS-3, FS-4 and FS-5 to utilize water quality equipment and test kits to measure 
target analytes in water (Table 13-1).  
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Table 13-1. Field Measurements for RMC Analytes  

Water Quality 
Analyte 

Instrument Type Model Range and Units 

Temperature 
(continuous) 

Digital temperature 
logger 

HOBO Water Temp 
Pro V2 (or equivalent) 

-40º to 50º C 

Temperature, DO, 
pH, Conductivity  

Multi-parameter probe YSI 6600 or 6920 (or 
equivalent) 

See below, by parameter 

Temperature Multi-parameter probe 6560 sensor -5º to 50º C
DO Multi-parameter probe 6562 rapid pulse sensor 0 to 50 mg/L
pH Multi-parameter probe 6561 sensor 0 to 14 units

Conductivity Multi-parameter probe 6560 sensor 0 to 100 mS/cm
Chlorine, Free and 
Total, mid-range 

Chemetrics Test Kit Catalog No. K-2511 0 to 0.2 ppm (mg/L) Cl2 

Chlorine, Free and 
Total, high-range 

Chemetrics Test Kit Catalog No. K-2504 0 to 5 ppm (mg/L) Cl2 

 

14.  (B5) Quality Control 
Concentrations of pollutants in environmental samples are often low. Therefore, a quality-assurance 
program for the chemical analysis of samples requires stringent laboratory conditions and careful control 
over all aspects of the analyses. Each step in the analytical process is a potential source of contamination 
and must be consistently monitored to ensure that the final measurement is not adversely affected by any 
processing steps. Various aspects of the RMC quality control program are summarized below.  

14.1. Laboratory Quality Control  for Non‐Biological Data 

Laboratories providing analytical support to the RMC will have the appropriate facilities to store, prepare, 
and process samples in an ultra-clean environment, and will have appropriate instrumentation and staff to 
perform analyses and provide data of the required quality within the time period dictated by the Program. 
The laboratories are expected to satisfy the following: 

1. Demonstrate capability through pertinent certification and satisfactory performance in inter- 
laboratory comparison exercises. 

2. Provide qualification statements regarding their facility and personnel.  
3. Maintain a program of scheduled maintenance of analytical balances, laboratory equipment and 

instrumentation.  
4. Conduct routine checking of analytical balances using a set of standard reference weights 

(American Society of Testing and Materials Class 3, NIST Class S-1, or equivalents). Analytical 
balances are serviced at six-month intervals or when test weight values are not within the 
manufacturer’s instrument specifications, whichever occurs first. 

5. Conduct routine checking and recording the composition of fresh calibration standards against the 
previous lot. Acceptable comparisons are within 2% of the precious value. 

6. Record all analytical data in bound (where possible) logbooks, with all entries in ink, or 
electronically.  

7. Monitor and document the temperatures of cold storage areas and freezer units on a continuous 
basis.  
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8. Verify the efficiency of fume/exhaust hoods. 
9. Have a source of reagent water meeting specifications described in Section 8.0 available in 

sufficient quantity to support analytical operations. 
10. Label all containers used in the laboratory with date prepared, contents, initials of the individual 

who prepared the contents, and other information as appropriate. 
11. Date and safely store all chemicals upon receipt. Proper disposal of chemicals when the 

expiration date has passed. 
12. Have QAPP, SOPs, analytical methods manuals, and safety plans readily available to staff.  
13. Have raw analytical data readily accessible so that they are available upon request. 

 
In addition, laboratories involved in the RMC are required to demonstrate capability continuously through 
the following protocols: 

1. Strict adherence to routine QA/QC procedures.  
2. Routine analysis of CRMs, if available.  
3. Regular participation in annual certification programs.  
4. Satisfactory performance at least annually in the analysis of blind Performance Evaluation 

Samples and/or participation in inter-laboratory comparison exercises. 

Laboratory QC samples must satisfy SWAMP measurement quality objectives (MQOs) and frequency 
requirements. MQOs are specified in Appendix A. Frequency requirements are provided on an analytical 
batch level. The RMC defines an analytical batch as 20 or fewer samples and associated quality control 
that are processed by the same instrument within a 24-hour period (unless otherwise specified by 
method). Details regarding sample preparation are method- or laboratory SOP-specific, and may consist 
of extraction, digestion, or other techniques.  

14.2. Laboratory Quality Contol for Biological Data 

Sorting efficiency is used to quantify the sorting accuracy of the laboratory.  Once samples are sorted, a 
second technician will re-sort the remnants of sorted aliquots for 10% of the original processing time to 
recover organisms missed by the primary sorter and to assess sorting accuracy.  The acceptable accuracy 
limit is 95%.  If a second sorting technician is not available and a taxonomist performs sorting activities, 
the same taxonomist may re-sort the remnant for evaluating sorting accuracy.  

Precision of sorting shall be assessed as processing efficiency.  Processing efficiency is the ability to 
obtain adequate numbers of organisms (i.e. ≥600) from all samples, or to sort 100% of sample volume. 
Samples with fewer than 600 organisms removed shall be sorted until this number has been achieved, or 
there is no sample left to sort. 

Recount accuracy is used to quantify the sorting accuracy of the laboratory. A subset of samples (10%, or 
one per lab per project each year, whichever is greater) that have been sorted and identified are sent to a 
reference laboratory.  At the reference lab, the number of benthic macroinvertebrates is enumerated by 
new sorters or taxonomists. The acceptable recount accuracy limit is 95%. 

Sample re-identification is used to quantify the identification accuracy of the laboratory.  A subset of 
samples (10%, or one sample per lab per project each year, whichever is greater) analyzed by a second 
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taxonomist at the reference lab will re-identify the sample to ensure that all organisms have been 
accurately identified and enumerated.  The acceptable accuracy limits are shown in Table 4.  
Identification accuracy is calculated using the following metrics:  Acceptable error rates for taxa count 
error, taxa ID error, and individual ID error are less than or equal to 10%. 

Precision will also be assessed as bias through the re-identification process. Bias is defined as systemic 
errors, arising when a specific taxon is consistently misidentified.  Only common taxa (i.e., those 
appearing at least 5 times in all the samples submitted for quality assurance checks) will count towards 
the calculation of systemic errors. Acceptable systemic error rates are ≤10% of all common taxa in a 
batch submitted for QA check. 

Precision of identifications will also be assessed through the re-identification process.  Random errors are 
inconsistent misidentifications in which different specimens of a single taxon are identified as belonging 
to multiple taxa or specimens of multiple taxa are identified as the same taxon.  Acceptable random error 
rates are ≤10% of all taxa in a batch submitted for QA check. 

Precision of identifications will also be assessed as taxonomic resolution errors.  Taxonomic resolution 
errors occur when specimens are not identified to a taxonomic level supported by the condition of the 
specimen, or by the STE.  Acceptable taxonomic resolution error rates are ≤10% of all individuals in a 
sample. 

14.3. Calibration and Working Standards  

All calibration standards must be traceable to a certified standard obtained from a recognized 
organization. If traceable standards are not available, procedures must be implemented to standardize the 
utilized calibration solutions (e.g., comparison to a certified reference material (CRM – see below). 
Standardization of calibration solutions must be thoroughly documented, and is only acceptable when pre-
certified standard solutions are not available. Working standards are dilutions of stock standards prepared 
for daily use in the laboratory. Working standards are used to calibrate instruments or prepare matrix 
spikes, and may be prepared at several different dilutions from a common stock standard. Working 
standards are diluted with solutions that ensure the stability of the target analyte. Preparation of the 
working standard must be thoroughly documented such that each working standard is traceable back to its 
original stock standard. Finally, the concentration of all working standards must be verified by analysis 
prior to use in the laboratory.  

14.4. Instrument Calibration  

Prior to sample analysis, utilized instruments must be calibrated following the procedures outlined in the 
relevant analytical method or laboratory SOP. Each method or SOP must specify acceptance criteria that 
demonstrate instrument stability and an acceptable calibration. If instrument calibration does not meet the 
specified acceptance criteria, the analytical process is not in control and must be halted. The instrument 
must be successfully recalibrated before samples may be analyzed.  

Calibration curves will be established for each analyte covering the range of expected sample 
concentrations. Only data that result from quantification within the demonstrated working calibration 
range may be reported unflagged by the laboratory. Quantification based upon extrapolation is not 
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acceptable. Data reported outside of the calibration range must be flagged as “Detected not Quantified”. 
Alternatively, if the instrumentation is linear over the concentration ranges to be measured in the samples, 
the use of a calibration blank and one single standard that is higher in concentration than the samples may 
be appropriate. Samples outside the calibration range will be diluted or concentrated, as appropriate, and 
reanalyzed.  

14.5. Initial Calibration Verification  

The initial calibration verification (ICV) is a mid-level standard analyzed immediately following the 
calibration curve. The source of the standards used to calibrate the instrument and the source of the 
standard used to perform the ICV must be independent of one another. This is usually achieved by the 
purchase of standards from separate vendors. Since the standards are obtained from independent sources 
and both are traceable, analyses of the ICV functions as a check on the accuracy of the standards used to 
calibrate the instrument. The ICV is not a requirement of all SOPs or methods, particularly if other checks 
on analytical accuracy are present in the sample batch.  

14.6. Continuing Calibration Verification  

Continuing calibration verification (CCV) standards are mid-level standards analyzed at specified 
intervals during the course of the analytical run. CCVs are used to monitor sensitivity changes in the 
instrument during analysis. In order to properly assess these sensitivity changes, the standards used to 
perform CCVs must be from the same set of working standards used to calibrate the instrument. Use of a 
second source standard is not necessary for CCV standards, since other QC samples are designed to 
assess the accuracy of the calibration standards. Analysis of CCVs using the calibration standards limits 
this QC sample to assessing only instrument sensitivity changes. The acceptance criterion and required 
frequency for CCVs are detailed in Appendix A, Measurement Quality Objectives. If a CCV falls outside 
the acceptance limits, the analytical system is not in control, and immediate corrective action must be 
taken.  

Data obtained while the instrument is out of control is not reportable, and all samples analyzed during this 
period must be reanalyzed. If reanalysis is not an option, the original data must be flagged with the 
appropriate qualifier and reported. A narrative must be submitted listing the results that were generated 
while the instrument was out of control, in addition to corrective actions that were applied.  

14.7. Laboratory Blanks  

Laboratory blanks (also called extraction blanks, procedural blanks, or method blanks) are used to assess 
the background level of target analyte resulting from sample preparation and analysis. Laboratory blanks 
are carried through precisely the same procedures as the field samples. For both organic and inorganic 
analyses, a minimum of at least one laboratory blank must be prepared and analyzed in every analytical 
batch. Some methods may require more than one laboratory blank with each analytical run. Acceptance 
criteria for laboratory blanks are detailed in Appendix A, Measurement Quality Objectives. Blanks that 
are too high require corrective action to bring the concentrations down to acceptable levels. This may 
involve changing reagents, cleaning equipment, or even modifying the utilized methods or SOPs. 
Although acceptable laboratory blanks are important for obtaining results for low-level samples, 
improvements in analytical sensitivity have pushed detection limits down to the point where some amount 
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of analyte will be detected in even the cleanest laboratory blanks. The magnitude of the blanks must be 
evaluated against the concentrations of the samples being analyzed and against Program objectives.  

14.8. Reference Materials and Demonstration of Laboratory Accuracy  

Evaluation of the accuracy of laboratory procedures is achieved through the preparation and analysis of 
reference materials with each analytical batch. Ideally, the reference materials selected are similar in 
matrix and concentration range to the samples being prepared and analyzed. The acceptance criteria for 
reference materials are listed in Appendix A, Measurement Quality Objectives. The accuracy of an 
analytical method can be assessed using CRMs only when certified values are provided for the target 
analytes. When possible, reference materials that have certified values for the target analytes should be 
used. This is not always possible, and often times certified reference values are not available for all target 
analytes. Many reference materials have both certified and non-certified (or reference) values listed on the 
certificate of analysis. Certified reference values are clearly distinguished from the non-certified reference 
values on the certificate of analysis.  

14.9. Reference Materials vs. Certified Reference Materials  

The distinction between a reference material and a certified reference material does not involve how the 
two are prepared, rather with the way that the reference values were established. Certified values are 
determined through replicate analyses using two independent measurement techniques for verification. 
The certifying agency may also provide “non-certified or “reference” values for other target analytes. 
Such values are determined using a single measurement technique that may introduce bias. When 
available, it is preferable to use reference materials that have certified values for all target analytes. This 
is not always an option, and therefore it is acceptable to use materials that have reference values for these 
analytes. Note: Standard Reference Materials (SRMs) are essentially the same as CRMs. The term 
“Standard Reference Material” has been trademarked by the National Institute of Standards and 
Technology (NIST), and is therefore used only for reference materials distributed by NIST.  

14.10. Laboratory Control Samples  

While reference materials are not available for all analytes, a way of assessing the accuracy of an 
analytical method is still required. Laboratory control samples (LCSs) provide an alternate method of 
assessing accuracy. An LCS is a specimen of known composition prepared using contaminant-free 
reagent water or an inert solid spiked with the target analyte at the midpoint of the calibration curve or at 
the level of concern. The LCS must be analyzed using the same preparation, reagents, and analytical 
methods employed for regular samples. If an LCS needs to be substituted for a reference material, the 
acceptance criteria are the same as those for the analysis of reference materials. These are detailed in 
Appendix A, Measurement Quality Objectives. 

14.11. Prioritizing Certified Reference Materials, Reference Materials, and 
Laboratory Control Samples  

Certified reference materials, reference materials, and laboratory control samples all provide a method to 
assess the accuracy at the mid-range of the analytical process. However, this does not mean that they can 
be used interchangeably in all situations. When available, RMC Creek Status Monitoring requires the 
analysis of one certified reference material per analytical batch. Certified values are not always available 
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for all target analytes. If no certified reference material exists, reference values may be used. If no 
reference material exists for the target analyte, an LCS must be prepared and analyzed with the sample 
batch as a means of assessing accuracy. The hierarchy is as follows: analysis of a CRM is favored over 
the analysis of a reference material, and analysis of a reference material is preferable to the analysis of an 
LCS. Substitution of an LCS is not acceptable if a certified reference material or reference material is 
available.  

14.12. Matrix Spikes  

A matrix spike (MS) is prepared by adding a known concentration of the target analyte to a field sample, 
which is then subjected to the entire analytical procedure. Matrix spikes are analyzed in order to assess 
the magnitude of matrix interference and bias present. Because matrix spikes are analyzed in pairs, the 
second spike is called the matrix spike duplicate (MSD). The MSD provides information regarding the 
precision of the matrix effects. Both the MS and MSD are split from the same original field sample. In 
order to properly assess the degree of matrix interference and potential bias, the spiking level should be 
approximately 2-5x the ambient concentration of the spiked sample. To establish spiking levels prior to 
sample analysis, laboratories should review any relevant historical data. In many instances, the laboratory 
will be spiking samples blind and will not meet a spiking level of 2-5x the ambient concentration. In 
addition to the recoveries, the relative percent difference (RPD) between the MS and MSD is calculated 
to evaluate how matrix affects precision. The MQO for the RPD between the MS and MSD is the same 
regardless of the method of calculation. These are detailed in Appendix A: Measurement Quality 
Objectives. Recovery data for matrix spikes provides a basis for determining the prevalence of matrix 
effects in the samples collected and analyzed for SWAMP. If the percent recovery for any analyte in the 
MS or MSD is outside of the limits specified in Appendix A, Measurement Quality Objectives, the 
chromatograms (in the case of trace organic analyses) and raw data quantitation reports should be 
reviewed. Data should be scrutinized for evidence of sensitivity shifts (indicated by the results of the 
CCVs) or other potential problems with the analytical process. If associated QC samples (reference 
materials or LCSs) are in control, matrix effects may be the source of the problem. If the standard used to 
spike the samples is different from the standard used to calibrate the instrument, it must be checked for 
accuracy prior to attributing poor recoveries to matrix effects.  

14.13. Laboratory Duplicates  

In order to evaluate the precision of an analytical process, a field sample is selected and prepared in 
duplicate. Specific requirements pertaining to the analysis of laboratory duplicates vary depending on the 
type of analysis. The acceptance criteria for laboratory duplicates are specified in Appendix A, 
Measurement Quality Objectives.  

14.14. Laboratory Duplicates vs. Matrix Spike Duplicates  

Although the laboratory duplicate and matrix spike duplicate both provide information regarding 
precision, they are unique measurements. Laboratory duplicates provide information regarding the 
precision of laboratory procedures. The matrix spike duplicate provides information regarding how the 
matrix of the sample affects both the precision and bias associated with the results. It also determines 
whether or not the matrix affects the results in a reproducible manner. Because the two concepts cannot 
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be used interchangeably, it is unacceptable to analyze only an MS/MSD when a laboratory duplicate is 
required.  

14.15. Replicate Analyses  

The RMC will adopt the same terminology as SWAMP in defining replicate samples, wherein replicate 
analyses are distinguished from duplicate analyses based simply on the number of involved analyses. 
Duplicate analyses refer to two sample preparations, while replicate analyses refer to three or more. 
Analysis of replicate samples is not explicitly required.  

14.16. Surrogates  

Surrogate compounds accompany organic measurements in order to estimate target analyte losses during 
sample extraction and analysis. The selected surrogate compounds behave similarly to the target analytes, 
and therefore any loss of the surrogate compound during preparation and analysis is presumed to coincide 
with a similar loss of the target analyte. Surrogate compounds must be added to field and QC samples 
prior to extraction, or according to the utilized method or SOP. Surrogate recovery data is to be carefully 
monitored. If possible, isotopically labeled analogs of the analytes are to be used as surrogates.  

14.17. Internal Standards  

To optimize gas chromatography mass spectrometry (GC-MS) and Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS) analyses, internal standards (also referred to as “injection internal standards”) 
may be added to field and QC sample extracts prior to injection. Use of internal standards is particularly 
important for analysis of complex extracts subject to retention time shifts relative to the analysis of 
standards. The internal standards can also be used to detect and correct for problems in the GC injection 
port or other parts of the instrument. The analyst must monitor internal standard retention times and 
recoveries to determine if instrument maintenance or repair or changes in analytical procedures are 
indicated. Corrective action is initiated based on the judgment of the analyst. Instrument problems that 
affect the data or result in reanalysis must be documented properly in logbooks and internal data reports, 
and used by the laboratory personnel to take appropriate corrective action. Performance criteria for 
internal standards are established by the method or laboratory SOP.  

14.18. Dual‐Column Confirmation  

Due to the high probability of false positives from single-column analyses, dual column confirmation 
should be applied to all gas chromatography and liquid chromatography methods that do not provide 
definitive identifications. It should not be restricted to instruments with electron capture detection (ECD).  

14.19. Dilution of Samples  

Final reported results must be corrected for dilution carried out during the process of analysis. In order to 
evaluate the QC analyses associated with an analytical batch, corresponding batch QC samples must be 
analyzed at the same dilution factor. For example, the results used to calculate the results of matrix spikes 
must be derived from results for the native sample, matrix spike, and matrix spike duplicate analyzed at 
the same dilution. Results derived from samples analyzed at different dilution factors must not be used to 
calculate QC results.  
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14.20. Laboratory Corrective Action  

Failures in laboratory measurement systems include, but are not limited to: instrument malfunction, 
calibration failure, sample container breakage, contamination, and QC sample failure. If the failure can be 
corrected, the analyst must document it and its associated corrective actions in the laboratory record and 
complete the analysis. If the failure is not resolved, it is conveyed to the respective supervisor who should 
determine if the analytical failure compromised associated results. The nature and disposition of the 
problem must be documented in the data report that is sent to the RMC Program Manager. SWAMP 
comparable corrective actions are detailed in Appendix C.  

14.21. Field Quality Control  

Field QC results must meet the MQOs and frequency requirements specified in Appendix A, 
Measurement Quality Objectives, where frequency requirements are provided on a sample batch level. 
RMC defines a sample batch as 20 or fewer field samples prepared and analyzed with a common set of 
QC samples. Specific field quality control samples may also be required by the method or SOP selected 
for sample collection and analysis. If RMC MQOs conflict with those prescribed in the utilized method or 
SOP, the more rigorous of the objectives must be met.  

14.22. Travel Blanks  

Travel blanks are used to determine if there is any cross-contamination of volatile constituents between 
sample containers during shipment from the field to the laboratory. One volatile organic analysis (VOA) 
sample vial with reagent water known to be free of volatile contaminants is transported to the site with the 
empty sample containers. The list of volatile organic compounds (VOCs) includes methyl tert-butyl ether 
(MTBE); and benzene, toluene, ethylbenzene, and xylenes (BTEX). This vial must be handled like a 
sample (but never opened) and returned to the laboratory with the other samples. Travel blanks are not 
required (unless explicitly required by the utilized method or SOP), but are encouraged as possible and 
appropriate. At the current time, there are no analyses of volatile constituents associated with RMC Creek 
Status Monitoring.  

14.23. Equipment Blanks  

Equipment blanks are generated by the personnel responsible for cleaning sampling equipment. 
Equipment blanks must be analyzed before the equipment is shipped to the sampling site. In order to 
accommodate any necessary corrective action, equipment blank results should be available well in 
advance of the sampling event. To ensure that sampling equipment is contaminant-free, water known to 
be low in the target analyte(s) must be processed though the equipment as during sample collection. The 
specific type of water used for blanks is selected based on the information contained in the relevant 
sampling or analysis methods. The water must be collected in an appropriate sample container, preserved, 
and analyzed for the target analytes (in other words, treated as an actual sample). The inclusion of field 
blanks is dependent on the requirements specified in the relevant MQO tables, or in the sampling method 
or SOP. Typically, equipment blanks are collected when new equipment, equipment that has been cleaned 
after use at a contaminated site, or equipment that is not dedicated for surface water sampling is used. An 
equipment blank must be prepared for dissolved metals in water samples whenever a new lot of filters is 
used.  
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14.24. Field Blanks  

A field blank is collected to assess potential sample contamination levels that occur during field sampling 
activities. Field blanks are taken to the field, transferred to the appropriate container, preserved (if 
required by the method), and treated the same as the corresponding sample type during the course of a 
sampling event. The inclusion of field blanks is dependent on the requirements specified in the relevant 
MQO tables or in the sampling method or SOP. Field blanks for other media and analytes should be 
conducted upon initiation of sampling. If field blank performance is acceptable, further collection and 
analysis of field blanks should be performed on an as-needed basis. Acceptable levels for field blanks are 
specified in Appendix A, Measurement Quality Objectives. The water used for field blanks must be free 
of target analyte(s) and appropriate for the analysis being conducted.  

14.25. Field Duplicates  

Field samples collected in duplicate provide precision information as it pertains to the sampling process. 
The duplicate sample must be collected in the same manner and as close in time as possible to the original 
sample. This effort is to attempt to examine field homogeneity as well as sample handling, within the 
limits and constraints of the situation.  

Bioassessment field duplicates help quantify intrinsic variability associated with sampling activities.  
Bioassessment field duplicates are comprised of a second sample taken at 10% of all sampling sites.  
There are no specific criteria for field duplicate variability, but these data are evaluated in the data 
analysis/assessment process for small-scale spatial variability. 

14.26. Field Corrective Action  

The field organization is responsible for responding to failures in their sampling and field measurement 
systems. If monitoring equipment fails, personnel are to record the problem according to their 
documentation protocols. Failing equipment must be replaced or repaired prior to subsequent sampling 
events. It is the combined responsibility of all members of the field organization to determine if the 
performance requirements of the specific sampling method have been met, and to collect additional 
samples if necessary. Associated data is entered into the SWAMP Information Management System 
(IMS) and flagged accordingly. Specific field corrective actions are detailed in Appendix C. 

14.27. Collection of Background Samples 

Background samples provide a comparison between the concentrations or levels of the target parameters 
in the Program's environmental samples with samples from a nearby location that is known or believed to 
be uncontaminated (i.e., to contain the target parameters at "natural" concentrations or levels. This is 
necessary in order to differentiate between the project on-site contribution and the off-site natural 
contribution to the parameter's concentrations or levels. Background samples will not be required for 
measurements and analyses covered within this QAPP.   

14.28. Field Sampling Representativeness 

Field sampling accuracy is ensured by evaluating if the sample event occurred at the nominal coordinates, 
within the index period, and within the nominal stratum.  Site location shall be measured by global 
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positioning system and must be within 10 seconds (~300 m) of the nominal latitude and longitude.  All 
samples must be collected within the established index period and within the nominal stratum. 
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15.  (B6) Instrument/Equipment Testing, Inspection and 
Maintenance 

15.1. RMC Field Equipment 

Field measurement equipment will be checked for operation in accordance with manufacturer's 
specifications. This includes battery checks and routine replacement and/or cleaning of parts as specified 
by the manufacturer. All equipment will be inspected for damage when first employed and again when 
returned from use. Maintenance logs will be kept and each piece of equipment will have its own log that 
documents the dates and description of any problems, the action(s) taken to correct problem(s), 
maintenance procedures, system checks, follow-up maintenance dates, and the person responsible for 
maintaining the equipment. A list of anticipated field measurement equipment to be used for RMC 
monitoring is shown in Table 15-1. The RMC will implement standard methods associated with 
calibration and equipment maintenance as described in RMS SOPs FS-3, FS-4, and FS-5. 

15.1. Laboratory Equipment 

All laboratories providing analytical support for chemical or biological analyses will have the appropriate 
facilities to store, prepare, and process samples. Moreover, appropriate instrumentation and staff to 
provide data of the required quality within the schedule required by the program are also required. 
Laboratory operations must include the following procedures: 

 A program of scheduled maintenance of analytical balances, microscopes, laboratory equipment, 
and instrumentation. 

 Routine checking of analytical balances using a set of standard reference weights (American 
Society of Testing and Materials (ASTM) Class 3, NIST Class S-1, or equivalents). 

 Checking and recording the composition of fresh calibration standards against the previous lot, 
wherever possible. Acceptable comparisons are < 2% of the previous value. 

 Recording all analytical data in bound (where possible) logbooks, with all entries in ink, or 
electronic format. 

 Monitoring and documenting the temperatures of cold storage areas and freezer units once per 
week. 

 Verifying the efficiency of fume hoods. 
 Having a source of reagent water meeting ASTM Type I specifications (ASTM, 1984) available 

in sufficient quantity to support analytical operations. The conductivity of the reagent water will 
not exceed 18 megaohms at 25°C. Alternately, the resistivity of the reagent water will exceed 10 
mmhos/cm. 

 Labeling all containers used in the laboratory with date prepared, contents, initials of the 
individual who prepared the contents, and other information, as appropriate. 

 Dating and safely storing all chemicals upon receipt. Proper disposal of chemicals when the 
expiration date has passed. 

 Having QAPP, SOPs, analytical methods manuals, and safety plans readily available to staff. 
 Having raw analytical data, such as chromatograms, accessible so that they are available upon 

request.  
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Laboratories will maintain appropriate equipment per the requirements of individual laboratory SOPs and 
will be able to provide information documenting their ability to conduct the analyses with the required 
level of data quality. Such information might include results from interlaboratory comparison studies, 
control charts and summary data of internal QA/QC checks, and results from certified reference material 
analyses. 

Table 15-1. Testing, Inspection and Maintenance of Sampling Equipment and Analytical 
Instruments 

Instrument / 
Equipment 

Test / Maintenance Frequency of 
Checking 

Responsible Person 

YSI Multi-parameter 
probe (or similar) 

Operation and battery 
life 

Before and after each 
use 

Local Program Field 
Lead  

Digital Temperature 
Logger 

Operation and battery 
life 

Before and after each 
use 

Local Program Field 
Lead 
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16.  (B7) Instrument/Equipment Calibration and Frequency 

16.1. Field Measurements 

Equipment used for RMC Creek Status Monitoring shall be calibrated at frequencies as shown in Table 
16-1. The RMC will implement standard methods associated with calibration and equipment maintenance 
as described in RMS SOPs FS-3, FS-4, and FS-5. 

Table 16-1. Field Instrument Calibration and Quality Checks Frequency for RMC Water Quality 
Measurement Equipment 

Analyte Instrument  
Kind 

Instrument 
Name or 

Type 

Standard 
Material 

Frequency of 
Calibration 

&Accuracy Checks 
Temperature Digital 

thermometer 
Not specified NIST-certified 

thermometer 
Annually 

Temperature Digital 
temperature 
logger 

HOBO Water 
Temp Pro V2 
(or equivalent) 

NIST-certified 
thermometer 

Annually 

DO, pH, 
Temperature, 
Conductivity 

Multi-
parameter 
probe 

YSI 6600 V2 
(or equivalent) 

As appropriate 
for each probe 

Before each 
monitoring event 

 

16.2. Laboratory Analyses 

16.2.1. In-house Analyses 
There are no in-house laboratory-based analyses planned for this project. 

16.2.2. Contract Laboratory Analyses 
The procedures for and frequency of calibration will vary depending on the chemical parameters being 
determined.  Equipment is maintained and checked according to the standard procedures specified in each 
laboratory’s instrument operation instruction manual. 

Upon initiation of an analytical run, after each major equipment disruption, and whenever on-going 
calibration checks do not meet recommended DQOs (see Appendix A), analytical systems will be 
calibrated with a full range of analytical standards. Immediately after this procedure, the initial calibration 
must be verified through the analysis of a standard obtained from a different source than the standards 
used to calibrate the instrumentation and prepared in an independent manner and ideally having certified 
concentrations of target analytes of a CRM or certified solution. Frequently, calibration standards are 
included as part of an analytical run, interspersed with actual samples. 

Calibration curves will be established for each analyte and batch analysis from a calibration blank and a 
minimum of three analytical standards of increasing concentration, covering the range of expected sample 
concentrations. Only those data resulting from quantification within the demonstrated working calibration 
range may be reported by the laboratory. Alternatively, if the instrumentation is linear over the 
concentration ranges to be measured in the samples, the use of a calibration blank and one single standard 
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that is higher in concentration than the samples may be appropriate. Samples outside the calibration range 
will be diluted or concentrated, as appropriate, and reanalyzed. 

The calibration standards will be prepared from reference materials available from the EPA repository, or 
from available commercial sources. The source, lot number, identification, and purity of each reference 
material will be recorded. Neat compounds will be prepared weight/volume using a calibrated analytical 
balance and Class A volumetric flasks. Reference solutions will be diluted using Class A volumetric 
glassware. Individual stock standards for each analyte will be prepared. Combination working standards 
will be prepared by volumetric dilution of the stock standards. The calibration standards will be stored at -
20º C. Newly prepared standards will be compared with existing standards prior to their use. All solvents 
used will be commercially available, distilled in glass, and judged suitable for analysis of selected 
chemicals. Stock standards and intermediate standards are prepared on an annual basis and working 
standards are prepared every three months. 

Sampling and analytical logbooks will be kept to record inspections, calibrations, standard identification 
numbers, the results of calibrations, and corrective action taken. Equipment logs will document 
instrument usage, maintenance, repair and performance checks. Daily calibration data will be stored with 
the raw sample data. 

16.3. Biological Measurements 

There are no SWAMP requirements for instrument/equipment calibration and frequency for bacteria. The 
guidance provided in Standard Methods (20th edition) section 9020 will be followed.  
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17.  (B8) Inspection/Acceptance for Supplies and Consumables 
Each sampling event conducted for the RMC Creek Status Monitoring Program will require use of 
appropriate consumables to reduce likelihood of sample contamination (e.g., solvents for field cleaning 
sampling equipment, trace metal clean sample containers for mercury analysis). Field Leads will be 
responsible for ensuring that all supplies are appropriate prior to their use. Inspection requirements for 
sampling consumables and supplies are summarized in Table 17-1. 

Table 17-1. Inspection / Acceptance Testing Requirements for Consumables and Supplies 

Project-
related 

Supplies 

Inspection / 
Testing 

Specifications 

Acceptance Criteria Frequency Responsible Person 
Sampling 

Containers 
Chemetrics 
test kits 

Visual Appropriateness; no evident 
contamination or damage; 
reagents within expiration 
date 

Each purchase Local Program Field 
Lead 

Sampling 
supplies 

Visual Appropriateness; no evident 
contamination or damage; 
within expiration date 

Each purchase Local Program Field 
Lead 
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18.  (B9) Non Direct Measurements, Existing Data 
No data from external sources are planned to be used with this project.  
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19.  (B10) Data Management 
As previously discussed, RMC Creek Status Monitoring Program data management will conform to 
protocols dictated by relevant SOPs (Table 11-1). A summary of specific data management aspects is 
provided below.  

19.1. Field Data Management 

SOP number DM-1, Field Measurements Data Management, is the SOP that will be used for managing 
field data for the RMC Creek Status Monitoring Program. This SOP describes standardized record-
keeping and tracking practices, and the document control system. It thus provides a standardized approach 
for data management from field to final use and storage for all field data. The SOP identifies all data 
handling equipment/procedures that should be used to process, compile, analyze, and transmit field data 
reliably and accurately.  The SOP describes how field measurements will be formatted, entered, and 
uploaded into the SWAMP Information Management System. The RMC will use these protocols to 
produce SWAMP-comparable field measurement data for inclusion in the SWAMP database.  The SOP 
describes the SWAMP documentation for producing field data sheets, and these protocols will be 
followed so that SWAMP-comparable data will be produced.  Each LIMC will be responsible for field 
measurement data management for their individual SW Program.  

19.2. Continuous Monitoring Data Management 

SOP number DM-2, Continuous Monitoring Data Management, is the SOP that will be used for managing 
continuous monitoring analytical data with the proposed project. This SOP describes standardized record-
keeping and tracking practices, and the document control system. It thus provides a standardized approach 
for data management from field to final use and storage for all continuous monitoring data.   The SOP 
identifies all data handling equipment/procedures that should be used to process, compile, analyze, and 
transmit continuous monitoring analytical data reliably and accurately.  The SOP describes how 
continuous monitoring data will be formatted, entered, and uploaded into the SWAMP Information 
Management System. The RMC will use these protocols to produce SWAMP-comparable continuous 
monitoring data for inclusion in the SWAMP database.  The SOP describes the SWAMP documentation 
for producing continuous monitoring data sheets and these protocols will be followed so that SWAMP-
comparable data will be produced.   Each LIMC will be responsible for continuous monitoring data 
management.  

19.3. Laboratory Data Management 

SOP number DM-3, Laboratory Data Management, is the SOP that will be used for managing laboratory 
analytical data with the proposed project. This SOP describes standardized record-keeping and tracking 
practices, and the document control system. It thus provides a standardized approach for data 
management from field to final use and storage for all laboratory data.   The SOP identifies all data 
handling equipment/procedures that should be used to process, compile, analyze, and transmit laboratory 
analytical data reliably and accurately.  The SOP describes how laboratory analytical data will be 
formatted, entered, and uploaded into the SWAMP Information Management System. We will use the 
Excel template for laboratories that is provided by the SWAMP Data Management Team for formatting 
laboratory data in a manner that can easily be loaded into the SWAMP Database.  The SOP describes 
documentation for using SWAMP's standardized list of analytes and these protocols will be followed so 
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that SWAMP-comparable data will be produced.  This SOP describes how the RMC will manage data 
involving analysis of chemicals and bacteria as well as for toxicity analyses. The SOP references the 
chemical and biological analytical template as well as the toxicity analytical template.  Each LIMC will 
be responsible for laboratory analytical data management.  

The above-mentioned SOPs reference the SWAMP station template that will be used to generate 
SWAMP-comparable data. These SOPs reference the SWAMP file and batch naming convention that will 
be used for all data management so that the data will be comparable for loading into the SWAMP 
Information Management System. These SOPs also reference the need for data comparability, and by 
following these guidelines, the SWAMP Information Management System requirements for specified 
fields for database comparability will be followed.  
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20.  (C1) Assessments and Response Actions 

20.1. Readiness Reviews 

PMLs, or their designee, will review all field equipment, instruments, containers, and paperwork to 
ensure that everything is ready prior to each sampling event (see SOP R-1, Reports to RMC Program 
Managers). All sampling personnel will be given a brief review of the goals and objectives of the 
sampling event and the sampling procedures and equipment that will be used to achieve them.  It is 
important that all field equipment be clean and ready to use when it is needed. Therefore, prior to using 
all sampling and/or field measurement equipment, each piece of equipment will be checked to make sure 
that it is in proper working order. Equipment maintenance records will be checked to ensure that all field 
instruments have been properly maintained and that they are ready for use. Adequate supplies of all 
preservatives, bottles, labels, waterproof pens, etc. will be checked before each field event to make sure 
that there are sufficient supplies to successfully support each sampling event, and, as applicable, are 
within their expiration dates. It is important to make sure that all field activities and measurements are 
properly recorded in the field. Therefore, prior to starting each field event, necessary paperwork such as 
logbooks, chain of custody record forms, etc. will be checked to ensure that sufficient amounts are 
available during the field event. In the event that a problem is discovered during a readiness review it will 
be noted in the field log book and corrected before the field crew is deployed. The actions taken to correct 
the problem will also be documented with the problem in the field log book. This information will be 
communicated by the PML to the LQAO prior to conducting relevant sampling. The LQAO will track 
corrective actions taken, and as appropriate, communicate this information to other Stormwater Programs 
for whom it may be relevant.  

20.2. Field Activity Audits 

The responsible LQAO will be responsible for conducting all field activity audits within their jurisdiction 
(see SOP R-1, Reports to RMC Program Managers). Any problems that are noted will be documented 
along with recommendations for correcting the problem. Field activity audits will be conducted on a 
rotating basis during the Program's various field sampling activities. The CQAO will determine the 
appropriate frequency of audits based upon the complexity of sampling and findings of previous audits. 
At a minimum, these audits will be conducted on a biennial basis.   

Field activity audits will assess the sample collection methodologies, field measurement procedures, and 
record keeping of the field crew in order to ensure that the activities are being conducted as planned and 
as documented in this QAPP. In the event that a problem is discovered during a field audit, it will be 
corrected as soon as possible so that all subsequent samples and field measurements collected are valid. 
The problems and the actions taken to correct them will become a part of the field audit report. Any field 
sampling team member has authority to stop any sampling or field measurement activity that could 
potentially compromise data quality.  

20.3. Post Sampling Event Reviews 

PMLs, or their designee, will be responsible for post sampling event reviews (see SOP R-1, Reports to 
RMC Program Managers). Any problems that are noted will be documented along with recommendations 
for correcting the problem. Post sampling event reviews will be conducted following each sampling event 
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in order to ensure that all information is complete and any deviations from planned methodologies are 
documented.  Post sampling event reviews will include field sampling activities and field measurement 
documentation in order to help ensure that all information is complete. The reports for each post sampling 
event will be used to identify areas that may be improved prior to the next sampling event. A combined 
post sampling event report, identifying any deficiencies and corrective actions taken, will be an integral 
part of the final report on this proposed project.  

20.4. Laboratory Data Reviews 

The LQAO or CQAO (incorporate info from IMS, R&R) will be responsible for reviewing the 
laboratory's data for completeness and accuracy. The data will also be checked to make sure that the 
appropriate methods were used and that all required QC data was provided with the sample analytical 
results. Laboratory data reviews will be conducted following receipt of each data package from a 
laboratory in order to ensure that all information is complete and any deviations from planned 
methodologies are either corrected or the reasons for change are documented.  Any laboratory data that is 
discovered to be incorrect or missing will immediately be reported to the both the laboratory and 
LQAO/CQAO. The laboratory's QA manual details the procedures that will be followed by laboratory 
personnel to correct any invalid or missing data. The RMC PM and LQAO/CQAO have the authority to 
request re-testing if a review of any of the laboratory data is found to be invalid or if it would compromise 
the quality of the data and resulting conclusions from the proposed project.  

Table 20-1. Type and Frequency of QA Reviews for RMC Creek Status Monitoring Program 

Type of Review Frequency  Person(s) Responsible 
for Report Preparation 

Report Recipients 

Readiness Review  Prior to each sampling 
event 

PML  MCC 

Field Activity Audit  Minimum biennial per 
field crew 

LQAO MCC 

Post-sampling Reviews Following each 
sampling event 

PML  MCC 

Laboratory Data Review Per lab report LQAO CQAO 
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21.  (C2) Reports to Management 

21.1. Post Sampling Event Reports 

PMLs will be responsible for submitting Post Sampling Event Reports to the PM at the conclusion of 
each monitoring component in a particular season. This report will follow that outlined in the SOP R-1, 
Reports to RMC Program Managers.  

21.2. Water Quality Standard Exceedance Reports 

When data collected through the RMC indicate that stormwater runoff or dry weather discharges are or 
may be causing or contributing to exceedance(s) of applicable water quality standards, the associated 
Stormwater Program shall notify the Water Board within no more than 30 days of such a determination 
and submit a follow-up report in accordance with MRP Provision C.1 requirements. This shall not apply 
to continuing or recurring exceedances of water quality standards previously reported to the Water Board 
or to exceedances of pollutants that are to be addressed pursuant to Provisions C.8 through C.14 of the 
MRP. Reports will follow the format outlined in the SOP R-2, Reports to RWQCB. 

21.3. Status and Trend Electronic Data Reporting 

Stormwater Programs shall submit an Electronic Status & Trends Data Report no later than January 15 of 
each year, reporting on all data collected during the foregoing October 1 through September 30 period. 
Electronic Status & Trends Data Reports shall be in a format compatible with the SWAMP database. 
Water Quality Objective exceedances shall be highlighted in the Report. Reports will follow the format 
outlined in the SOP R-2, Reports to RWQCB.  Electronic data shall also be submitted during the same 
timeframe to SFEI for entry into the California Environmental Data Exchange Network (CEDEN). 

21.4. Urban Creeks Monitoring Report 

The RMC Program Manager shall submit a comprehensive Urban Creeks Monitoring Report to the Water 
Board no later than March 15 of each year, reporting on all data collected during the foregoing October 1 
through September 30 period, with the initial report due March 15, 2013. Each Urban Creeks Monitoring 
Report shall contain summaries of information as identified in MRP Provision C.8.g.iii. Integrated 
Monitoring Report (see below). Reports will follow the format outlined in the SOP R-2, Reports to 
RWQCB. 

21.1. Integrated Monitoring Report 

No later than March 15, 2014, the RMC Program Manager shall prepare and submit an Integrated 
Monitoring Report to the Water Board on behalf of all participating Stormwater Programs, so that all 
monitoring conducted during the Permit term is reported. This report shall be in lieu of the Annual Urban 
Creeks Monitoring Report due on March 15, 2014. The report shall include, but not be limited to, a 
comprehensive analysis of all data collected pursuant to MRP Provision C.8, and may include other 
pertinent studies. The report shall include methods, data calculations, load estimates, and source estimates 
for each monitoring parameter. The report shall include a budget summary for each monitoring 
requirement and recommendations for future monitoring. Reports will follow the format outlined in the 
SOP R-2, Reports to RWQCB. 
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This information is additionally summarized in Table 21-1 below. 

Table 21-1. Reports to Management 

Type of Report Frequency 
(daily; weekly; 

monthly; 
quarterly; 

annually; etc.) 

Projected 
Delivery 
Dates(s) 

Person(s) 
Responsible for 

Report Preparation 

Report Recipients 

Post Sampling 
Event Review 

Event-based Vary PML  MCC 

WQ Exceedance Trigger-based Vary 
 

PML  PM 

S&T Electronic 
Data 

Annually January 15 CIMC WB, SFEI 

Urban Creeks 
Monitoring 

Annually March 15 RP WB 

Integrated 
Monitoring 

End of permit March 15, 2014 RP WB 
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22.  (D1) Data Review, Verification, and Validation 
Defining data review, verification, and validation procedures helps to ensure that Program data will be 
reviewed in an objective and consistent manner. Data review is the in-house examination to ensure that 
the data have been recorded, transmitted, and processed correctly. LIMCs will be responsible for initial 
data review for field forms and field measurements; CIMC will be responsible for doing so for data 
reported by analytical laboratories. This includes checking that all technical criteria have been met, 
documenting any problems that are observed and, if possible, ensuring that deficiencies noted in the data 
are corrected. This review process is summarized below and detailed in SOP DM-4, Verification and 
Validation of Data.  

In-house examination of the data produced from the proposed Program will be conducted to check for 
typical types of errors. This includes checking to make sure that the data have been recorded, transmitted, 
and processed correctly. The kinds of checks that will be made will include checking for data entry errors, 
transcription errors, transformation errors, calculation errors, and errors of data omission.  

Data generated by Program activities will be reviewed against method quality objectives (MQOs) that 
were developed and documented in Element 7. This will ensure that the data will be of acceptable quality 
and that it will be SWAMP-comparable with respect to minimum expected MQOs.  

QA/QC requirements were developed and documented in Elements 14, 15, 16, and 17 and the data will be 
checked against this information. Checks will include evaluation of field and laboratory duplicate results, 
field and laboratory blank data, matrix spike recovery data, and laboratory control sample data pertinent 
to each method and analytical data set. This will ensure that the data will be SWAMP-comparable with 
respect to quality assurance and quality control procedures.  

Field data consists of all information obtained during sample collection and field measurements, including 
that documented in field log books and/or recording equipment, photographs, and chain of custody forms. 
Checks of field data will be made to ensure that it is complete, consistent, and meets the data management 
requirements that were developed and documented in Element 19.  

Lab data consists of all information obtained during sample analysis. Initial review of laboratory data will 
be performed by the laboratory QA/QC Officer in accordance with the lab's internal data review 
procedures.  However, upon receipt of laboratory data, the CIMC will perform independent checks to 
ensure that it is complete, consistent, and meets the data management requirements that were developed 
and documented in Element 19. This review will include evaluation of field and laboratory QC data and 
also making sure that the data are reported in compliance with procedures developed and documented in 
Elements 12, 13, and 14.  

Data verification is the process of evaluating the completeness, correctness, and conformance / 
compliance of a specific data set against the method, procedural, or contractural specifications. The RMC 
will conduct data verification, as described in Element 14 on Quality Control, in order to ensure that it is 
SWAMP-comparable with respect to completeness, correctness, and conformance with minimum 
requirements. LIMCs will be responsible for data verification at the local level, and CIMC will do so for 
laboratory data. 
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Data validation is an analyte- and sample-specific process that evaluates the information after the 
verification process (i.e., determination of method, procedural, or contractual compliance) to determine 
analytical quality and any limitations. The CIMC will conduct data validation in order to ensure that the 
data is SWAMP-comparable with respect to its end use as described in Element 5.2 (Decisions or 
Outcomes).  

Data will be separated into three categories for use with making decisions based upon it. These categories 
are: (1) data that meets all acceptance requirements, (2) data that has been determined to be unacceptable 
for use, and (3) data that may be conditionally used and that is flagged as per US EPA specifications. 
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23.  (D2) Verification and Validation Methods 
Defining the methods for data verification and validation helps to ensure that Program data are evaluated 
objectively and consistently. For the proposed Program many of these methods have been described in 
Element 22. Additional information is provided below.  

All data records for the proposed Program will be checked visually and will be recorded as checked by 
the checker's initials as well as with the dates on which the records were checked. CIMC will conduct all 
of these reviews. CIMC staff will perform an independent re-check of at least 10% of these records as the 
validation methodology.  

All of the laboratory's data will be checked as part of the verification methodology process. Each contract 
laboratory's Project Analyst will conduct reviews of all laboratory data for verification of their accuracy. 
CIMC staff will perform independent re-checks of at least 10% of them as the validation methodology.  

Any data that is discovered to be incorrect or missing during the verification or validation process will 
immediately be reported to the PM. If errors involve laboratory data then this information will also be 
reported to the laboratory's CQAO. Each laboratory's QA manual details the procedures that will be 
followed by laboratory personnel to correct any invalid or missing data. LIMCs will be responsible for 
reporting and correcting any errors that are found in the data during the verification and validation 
process. 

If there are any data quality problems identified, the CQAO will try to identify whether the problem is a 
result of project design issues, sampling issues, analytical methodology issues, or QA/QC issues (from 
laboratory or non-laboratory sources). If the source of the problems can be traced to one or more of these 
basic activities then the person or people in charge of the areas where the issues lie will be contacted and 
efforts will be made to immediately resolve the problem. If the issues are too broad or severe to be easily 
corrected then the appropriate people involved will be assembled to discuss and try to resolve the issue(s) 
as a group. The CQAO has the final authority to resolve any issues that may be identified during the 
verification and validation process. 

During the process of verification and validation the methods that will be used are described in the RMC 
SOP DM-3. 

 



RMC Creek Status Monitoring  
Quality Assurance Project Plan    

   Version 1, February 2012 

80

24.  (D3) Reconciliation with User Requirements 
The purpose of the RMC Creek Status Monitoring Program is to obtain chemical, bacterial, and biological 
data from San Francisco Bay Area tributaries in compliance with the MRP permit conditions. RMC status 
and trends monitoring in local creeks/rivers is intended to answer the following core management 
questions: (1) Are conditions in local creeks supportive of or likely to be supportive of beneficial uses?; 
(2) Are conditions in local creeks getting better or worse over time?  

Information from field data reports (including field activities, post sampling events, corrective actions, 
and audits), laboratory data reviews (including errors involving data entry, transcriptions, omissions, and 
calculations and laboratory audit reports), reviews of data versus Measurement Quality Objectives 
(MQOs),  reviews against Quality Assurance and Quality Control (QA/QC)  requirements,  data 
verification reports,  data validation reports,  independent data checking reports,  and error handling 
reports will be used to determine whether or not the Program's objectives have been met. Data from 
monitoring measurements will not be statistically analyzed. Descriptions of the data will be made with no 
extrapolation to more general cases.  

Data from all monitoring measurements will be summarized in tables. In addition, data used for trend 
analysis will be represented graphically, when appropriate. Additional data may also be represented 
graphically when it is deemed helpful for interpretation purposes. 

RMC data is collected from a wide variety of sites with differing stream type, land use conditions, and 
other factors. As the Bay Area in general is highly urbanized, there is a good likelihood that matrix 
interfences within the runoff may affect ability of some analyses to achieve data quality objectives (e.g. 
elevated MRLs relative to SWAMP recommendations). 

The proposed Program will provide SWAMP-comparable data for the selected analytes described in 
Element 6. Electronic data shall also be submitted during the same timeframe to SFEI for entry into the 
California Environmental Data Exchange Network (CEDEN).   

The above evaluations will provide a comprehensive assessment of how well the Program meets its 
objectives. No other evaluations will be used. The RMC Program Manager will be responsible for 
reporting project reconciliation. This will include measurements of how well the project objectives were 
met and the degree to which the data is SWAMP-comparable. 
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26. Appendix A. Measurement Quality Objectives for RMC Analytes 
 

Table 26-1. Measurement Quality Objectives* - Conventional Analytes in Water 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or manufacturer’s 
specifications 

Continuing Calibration 
Verification Per 10 analytical runs 80-120% recovery 

Laboratory Blank Per 20 samples or per analytical batch, 
whichever is more frequent  <RL for target analyte 

Reference Material Per 20 samples or per analytical batch, 
whichever is more frequent 80-120% recovery 

Matrix Spike Per 20 samples or per analytical batch, 
whichever is more frequent  80-120% recovery  

Matrix Spike Duplicate 
Per 20 samples or per analytical batch, 
whichever is more frequent (chlorophyll: 

n/a) 

80-120% recovery 

RPD<25% for duplicates 

Laboratory Duplicate 
Per 20 samples or per analytical batch, 

whichever is more frequent  (chlorophyll: 
per method) 

RPD<25% (n/a if native concentration of 
either sample<RL) 

Internal Standard Accompanying every analytical run as 
method appropriate Per method 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 10% of total Project sample count RPD<25% (n/a if native concentration of 
either sample<RL) 

Field Blank, Travel Blank, 
Field, Travel, Eqpt Blanks 

Field Blanks required for DOC only at a 
rate of 5% of total Project sample count <RL for target analyte  

*Unless method specifies more stringent requirements 
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Table 26-2. Measurement Quality Objectives* – Conventional Analytes in Water – Solids 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or manufacturer’s 
specifications 

Laboratory Blank Per 20 samples or per analytical batch, 
whichever is more frequent  <RL for target analyte 

Laboratory Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent 

RPD<25% (n/a if native concentration of 
either sample<RL) 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 10% of total Project sample count RPD<25% (n/a if native concentration of 
either sample<RL) 

Field Blank, Equipment 
Field, Eqpt Blanks Not required for RMC analytes <RL for target analyte  

*Unless method specifies more stringent requirements 
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Table 26-3. Measurement Quality Objectives* – Conventional Analytes in Water - Pathogens 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration 
Check temperatures in incubators twice 

daily with a minimum of 4 hours between 
each reading  

Per analytical method or manufacturer’s 
specifications 

Filter Sterility Check Perform one filter sterility check each 
day samples are analyzed No growth on filter 

Laboratory Blank Per batch of bottles or reagents No growth on filter 

Filtration Blank Per 20 samples or per analytical batch, 
whichever is more frequent No growth on filter 

Reference Material Per 20 samples or per analytical batch, 
whichever is more frequent 80-120% recovery 

Positive Control Per 20 samples or per analytical batch, 
whichever is more frequent 80-120% recovery 

Negative Control Per 20 samples or per analytical batch, 
whichever is more frequent No growth on filter 

Laboratory Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent 

RPD<25% (n/a if native concentration of 
either sample<RL) 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 5% of total Project sample count 
(coliforms: one per 25 tube dilution tests) 

Coliforms: within 95% confidence 
interval as defined by IDEXX 

Laboratories) 

Field Blank, Travel Blank, 
Field, Travel, Eqpt Blanks  Not required for RMC analytes Blanks<RL for target analyte  

*Unless method specifies more stringent requirements 
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Table 26-4. Measurement Quality Objectives* - Conventional Analytes in Sediments 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or 
manufacturer’s specifications 

Continuing Calibration 
Verification Per 10 analytical runs (as applicable) 80-120% recovery 

Laboratory Blank TOC only: one per analytical batch (n/a for 
others) <RL or <30% of lowest sample 

Reference Material 
TOC only: one per 20 samples or per 
analytical batch, whichever is more 

frequent (n/a for others) 
80-120% recovery 

Matrix Spike n/a n/a 

Matrix Spike Duplicate n/a n/a 

Laboratory Duplicate One per analytical batch RPD<25% (n/a if native 
concentration of either sample<RL) 

Surrogate or Internal 
Standard n/a n/a 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 5% of total Project sample count RPD<25% (n/a if native 
concentration of either sample<RL) 

Field Blank, Travel Blank, 
Field, Travel, Eqpt Blanks Not required for RMC analytes <RL or <30% of lowest sample 

*Unless method specifies more stringent requirements 
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Table 26-5. Measurement Quality Objectives* – Inorganic Analytes in Water (Bioassessment Sites) 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or 
manufacturer’s specifications 

Continuing Calibration 
Verification Per 10 analytical runs 80-120% recovery 

Laboratory Blank Per 20 samples or per analytical batch, 
whichever is more frequent <RL for target analyte 

Reference Material Per 20 samples or per analytical batch, 
whichever is more frequent 

75-125% recovery (70-130% for 
MMHg) 

Matrix Spike Per 20 samples or per analytical batch, 
whichever is more frequent  

75-125% recovery (70-130% for 
MMHg) 

Matrix Spike Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent  

75-125% recovery (70-130% for 
MMHg); RPD<25% 

Laboratory Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent  

RPD<25% (n/a if native 
concentration of either 

sample<RL) 

Internal Standard Accompanying every analytical run when 
method appropriate 60-125% recovery 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 10% of total Project sample count 

RPD<25% (n/a if native 
concentration of either 

sample<RL), unless otherwise 
specified by method  

Field Blank, Equipment 
Field, Eqpt Blanks 5% equipment (filter) blanks for orthophosphate Blanks<RL for target analyte 

*Unless method specifies more stringent requirements 
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Table 26-6. Measurement Quality Objectives* – Inorganic Analytes in Sediment 

Laboratory Quality Control Frequency of Analysis Measurement Quality Objective

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or 
manufacturer’s specifications 

Continuing Calibration 
Verification Per 10 analytical runs 80-120% recovery 

Laboratory Blank Per 20 samples or per analytical batch, 
whichever is more frequent <RL for target analyte 

Reference Material Per 20 samples or per analytical batch, 
whichever is more frequent 

75-125% recovery (70-130% for 
MMHg) 

Matrix Spike Per 20 samples or per analytical batch, 
whichever is more frequent  

75-125% recovery (70-130% for 
MMHg) 

Matrix Spike Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent  

75-125% recovery (70-130% for 
MMHg); RPD<25% 

Laboratory Duplicate Per 20 samples or per analytical batch, 
whichever is more frequent  

RPD<25% (n/a if native 
concentration of either 

sample<RL) 

Internal Standard Accompanying every analytical run when 
method appropriate 60-125% recovery 

Field Quality Control Frequency of Analysis Measurement Quality Objective

Field Duplicate 5% of total Project sample count 

RPD<25% (n/a if native 
concentration of either 

sample<RL), unless otherwise 
specified by method  

Field Blank, Equipment 
Field, Eqpt Blanks Not required for RMC analytes Blanks<RL for target analyte 

*Unless method specifies more stringent requirements 
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Table 26-7. Measurement Quality Objectives* – Synthetic Organic Compounds in Water, Sediment 
and Tissue 

Laboratory Quality 
Control Frequency of Analysis Measurement Quality 

Objective 

Calibration Standard Per analytical method or manufacturer’s 
specifications 

Per analytical method or 
manufacturer’s specifications 

Continuing Calibration 
Verification Per 10 analytical runs 

Water: 85-115% recovery 

Sediment: 85-115% recovery 

Tissue: 75-125% 

 

Laboratory Blank Per 20 samples or per analytical batch, whichever 
is more frequent <RL for target analytes 

Reference Material 

Method Validation: as many as required to assess 
accuracy and precision of method before routine 

analysis of samples; Routine Accuracy 
Assessment: per 20 samples or per analytical 

batch (preferably blind) 

70-130% recovery if certified; 
otherwise, 50-150% recovery 

Matrix Spike Per 20 samples or per analytical batch, whichever 
is more frequent 

50-150% recovery, or based on 
3x the standard deviation of 
laboratory's actual method 

recoveries 

Matrix Spike Duplicate Per 20 samples or per analytical batch, whichever 
is more frequent RPD<25% 

Laboratory Duplicate Per method 

Water: RPD<25% (n/a if native 
concentration of either 

sample<RL) 

Sediment: Per method 

Tissue: Per method 

Surrogate or Internal 
Standard Per method Per method 

Field Quality Control Frequency of Analysis Measurement Quality 
Objective 

Field Duplicate 5% of total Project sample count Per method 

Field Blank, Travel Field, 
Field, Travel, EqptBlanks Not required for RMC analytes <RL for target analytes 

* Unless method specifies more stringent requirements. ELISA results must be assessed against kit requirements 
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Table 26-8. Measurement Quality Objectives* - Toxicity Testing (General) 

Negative Controls Frequency of Analysis Control Limits 

Laboratory Control 
Water 

Laboratory Control Water consistent with Section 7 of 
the appropriate EPA method must be tested with each 

analytical batch. 

Laboratory Control Water must meet all test 
acceptability criteria (Please refer to Section 

7 of the EPA manuals) for the species of 
interest. 

Conductivity 
Control Water 

A conductivity control must be tested with each analytical 
batch when the conductivity of any freshwater ambient 

sample approaches the species’ tolerance for 
conductivity per method. 

Follow EPA guidance on interpreting data. 

Additional Control 
Water 

Additional method blanks are required whenever 
manipulations are performed on one or more of the 

ambient samples within each analytical batch (e.g. pH 
adjustments, continuous aeration, etc.). 

No statistical difference between the 
laboratory control water and each additional 

control water within an analytical batch. 

Sediment Control 
Sediment Control consistent with those described in 

Section 7 of the EPA manual must be tested with each 
analytical batch of sediment toxicity tests. 

Sediment Control must meet all data 
acceptability criteria (Please refer to Section 

7 of the EPA manuals) for the species of 
interest. 

Positive Controls Frequency of Analysis Control Limits 

Reference 
Toxicant Tests 

Reference Toxicant Tests must be conducted monthly 
for species that are raised within a laboratory. Reference 
Toxicant Test must be conducted per analytical batch for 

species from commercial supplier settings. Reference 
Toxicant Tests must be conducted concurrently for test 

species or broodstocks that are field collected. 

Last plotted data point must be within 2 SD 
of the cumulative mean (n=20). (Reference 

toxicant tests that fall outside of recommended 
control chart limits are evaluated to determine 
the validity of associated effluent and receiving 
water tests. An out of control reference toxicant 

test result does not necessarily invalidate 
associated test results. More frequent and/or 
concurrent reference toxicant testing may be 
advantageous if recent problems have been 

identified in testing.) 

Field Quality 
Control Frequency of Analysis Control Limits 

Field Duplicate 5% of total project sample count According to method 

Field Blanks Not required for RMC analytes 
No statistical difference between the 

laboratory control water (or sediment control) 
and the field blank within an analytical batch 

Equipment Blanks Not required for RMC analytes 
No statistical difference between the 

Laboratory Control Water and the Equipment 
Blank within an analytical batch 

*Unless method specifies more stringent requirements. 

The measurement quality objectives for water quality parameters (pH, dissolved oxygen, conductivity, temperature, unionized ammonia, 
salinity, alkalinity and hardness) are detailed in the Field Measurement and Conventional Analytes tables of this Appendix. In special cases 
where the criteria listed in the following tables cannot be met, EPA minimum criteria may be followed. The affected data should be qualified 
accordingly.Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test 
not meeting the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

Deviations from the summary of recommended test conditions must be evaluated on a project specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result depending on the degree of the departure and the 
objective of the test.  The reviewer should consider the degree of the deviation and the potential or observed impact of the deviation on the 
test result before rejecting or accepting a test result is valid.  For example, if dissolved oxygen is measured below 4.0 mg/L in one test 
chamber, the reviewer should consider whether any observed mortality in that test chamber corresponded with the drop in dissolved oxygen. 
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Table 26-9. Measurement Quality Objectives - 96-Hour Selenastrum capricornutum Chronic 
Aquatic Toxicity Test 

Method Recommendation 

EPA/821/R-02/013 (Test Method 1003.0) or validated and SWAMP-approved alternative method 

Data Acceptability Requirements 

Parameter Criteria 

Test Acceptability Criteria* 

Mean cell density of at least 1 X 106 cells/mL in the controls and variability (CV%) among 
control replicates less than or equal to 20% (non-EDTA: Mean cell density of at least 1 X 
106 cells/mL in the controls; and variability (CV%) among control replicates 

less than or equal to 20% (required) 

Data Qualification 

Test Conditions Required 

Test Type Static non-renewal 

Age at Test Initiation 4 - 7 days 

Replication at Test Initiation 10,000 cells/mL (recommended) 

Organisms/Replicate >4  

Food Source n/a 

Renewal Frequency None 

Test Duration 96 h 

Endpoints Growth  

Test Conditions Recommended** 

Temperature Range 25 ± 1 °C (+/- 3 C required) 

Light Intensity 86 ± 8.6 µE/m2/s OR 400 ± 40 ft-c 

Photoperiod  Continuous Illumination (“cool white” fluorescent lighting) 

Test Chamber Size 125 mL or 250 mL 

Replicate Volume 50 mL or 100 mL 

Feeding Regime None 

Nutrient Media Media prepared in accordance with EPA protocols 

EDTA Addition EDTA required per method 

Laboratory Control Water Moderately hard water prepared in accordance with EPA protocols 

Minimum Sample Volume 1 L for one-time grab sample 

Sensitivity Performance Criteria 

Minimum Significant Difference <29% MSD 

If the percent minimum significant difference (PMSD) measured for the test exceeds the upper 
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criterion and toxicity is found at the permitted receiving water concentration (RWC) based upon 
the value of the effect concentration estimate (NOEC or LOEC), then the test shall be accepted, 
unless other test review steps raise serious doubts about its validity. If toxicity is not found at the 
permitted RWC based upon the value of the effect concentration estimate (NOEC or LOEC) and 
the PMSD measured for the test exceeds the upper PMSD bound, then the test shall not be 
accepted, and a new test must be conducted promptly on a newly collected sample. 

Water Chemistry 

Test Parameter Required Frequency 

Initial Water Chemistry One DO, SC, pH, and temperature measurement per sample and per dilution 

Initial Unionized Ammonia One measurement per sample 

Initial Hardness and Alkalinity One measurement per sample 

Daily Water Chemistry One pH and one temperature measurement per sample 

Final Water Chemistry One DO, pH, and temperature measurement and per sample and per dilution (One DO per 
renewal) 

Test Parameter Recommended Criteria 

Initial DO Range 4.0 - 8.6 mg/L  

Initial pH Range 6.0 - 9.0 

Conductivity Controls  Include appropriate controls when sample conductivities are <100 or >2000 µS/cm 

Sample Handling/Collection 

Test Parameter Recommended Conditions 

Species’ Conductivity Tolerance <3000 µS/cm 

Relevant Media Water column 

Sample Container Type Amber glass  

Sample Preservation Wet or blue ice in field, 0 - 6 °C refrigeration in laboratory, dark at all times 

Sample Receipt Temperature 0 - 6 °C 

Holding Time < 48 hours@ 0 - 6 °C; dark 

*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting 
the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the 
objective of the test.   
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Table 26-10. Measurement Quality Objectives - 7-Day Pimephales promelas Acute and Chronic 
Toxicity Tests 

Method Recommendation 

EPA/821/R-02/013 (Test Method 1000.0) or validated and SWAMP-approved alternative method 

Data Acceptability Requirements 

Parameter Criteria 

Test Acceptability Criteria* 80% or greater survival in controls and an average dry weight per surviving 
organism in control chambers equals or exceeds 0.25 mg  

Data Qualification 

Test Conditions Required 

Test Type Static renewal (required) 

Age at Test Initiation Newly-hatched larvae <24hoursold.  If shipped, <48hours old with a 24-hour age 
range 

Replication at Test Initiation 4 (minimum) 

Organisms/Replicate 10 (minimum) 

Food Source Newly-hatched Artemia nauplii (<24hoursold) 

Renewal Frequency Daily 

Test Duration 7 days 

Endpoints Survival and biomass 

Test Conditions Recommended** 

Temperature Range 25 ± 1.0 °C (+/- 3 C required) 

Light Intensity 10 – 20 µE/m2/s or 50 – 100 ft-c 

Photoperiod  16 hours of ambient laboratory light, 8 hours dark 

Test Chamber Size >500 mL or per method specific requirements 

Replicate Volume >250 mL or per method specific requirements 

Feeding Regime < 2 times per day 

Laboratory Control Water Moderately hard water prepared in accordance with EPA protocols 

Minimum Sample Volume 7 L for one-time grab sample 

Sensitivity Performance Criteria 

Minimum Significant Difference 

<30% MSD  

If the percent minimum significant difference (PMSD) measured for the test exceeds the upper 
criterion and toxicity is found at the permitted receiving water concentration (RWC) based upon 
the value of the effect concentration estimate (NOEC or LOEC), then the test shall be accepted, 
unless other test review steps raise serious doubts about its validity. If toxicity is not found at the 
permitted RWC based upon the value of the effect concentration estimate (NOEC or LOEC) and 
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the PMSD measured for the test exceeds the upper PMSD bound, then the test shall not be 
accepted, and a new test must be conducted promptly on a newly collected sample. 

Water Chemistry 

Test Parameter Required Frequency 

Initial Water Chemistry One DO, SC, pH, and temperature measurement per sample and per dilution 

Initial Unionized Ammonia One measurement per sample (recommended) 

Initial Hardness and Alkalinity One measurement per sample 

Daily Water Chemistry One DO and one pH measurement per sample 

Final Water Chemistry One DO, pH, and temperature measurement and per sample and per dilution 
(one DO per renewal) 

Test Parameter Recommended Criteria 

Initial DO Range 4.0 - 8.6 mg/L  

Initial pH Range 6.0 - 9.0 

Conductivity Controls  Per method - recommend including appropriate controls when sample 
conductivities are below 100 or above 2500 µS/cm  

Sample Handling/Collection 

Test Parameter Recommended Conditions 

Species’ Conductivity Tolerance <3000 µS/cm 

Relevant Media Water column 

Sample Container Type Amber glass or plastic (per method) 

Sample Preservation Wet or blue ice in field,  0 - 6 °C refrigeration in laboratory, dark at all times 

Sample Receipt Temperature 0 - 6 °C 

Holding Time <48 hours@ 0 - 6 °C; dark 

*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting 
the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the 
objective of the test.   
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Table 26-11. Measurement Quality Objectives –Ceriodaphnia dubia Acute and Chronic Aquatic 
Toxicity Tests  

Method Recommendation 

EPA/821/R-02/013 (Test Method 1002.0) or validated and SWAMP-approved alternative method 

Data Acceptability Requirements 

Parameter Criteria 

Test Acceptability Criteria* 
80% or greater survival of al control organisms and an average of 15 or more 
young per surviving female. 60% of the surviving control females must produce 
three broods.  

Data Qualification 

Test Conditions Required 

Test Type Static renewal (required) 

Age at Test Initiation <24 hours old and all released within an 8-h period 

Replication at Test Initiation >10  

Organisms/Replicate One ( assigned using blocking by known parentage)  

Food Source YCT and Selenastrum or comparable food 

Renewal Frequency Daily  

Test Duration <8 days 

Endpoints Survival and reproduction 

Test Conditions Recommended** 

Temperature Range 25 ± 1.5 °C (+/- 3 C required) 

Light Intensity 10 – 20 µE/m2/s OR 50 – 100 ft-c 

Photoperiod  16 hours of ambient laboratory light, 8 hours dark 

Test Chamber Size 20 - 40 mL 

Replicate Volume >15 mL  

Feeding Regime Daily 

Laboratory Control Water Moderately hard water prepared in accordance with EPA protocols 

Minimum Sample Volume 2 L for one-time grab sample 

Sensitivity Performance Criteria 

Minimum Significant Difference 

<47% MSD 

If the percent minimum significant difference (PMSD) measured for the test exceeds the upper 
criterion and toxicity is found at the permitted receiving water concentration (RWC) based upon 
the value of the effect concentration estimate (NOEC or LOEC), then the test shall be accepted, 
unless other test review steps raise serious doubts about its validity. If toxicity is not found at the 
permitted RWC based upon the value of the effect concentration estimate (NOEC or LOEC) and 
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the PMSD measured for the test exceeds the upper PMSD bound, then the test shall not be 
accepted, and a new test must be conducted promptly on a newly collected sample. 

Water Chemistry 

Test Parameter Required Frequency 

Initial Water Chemistry One DO, SC, pH, and temperature measurement per sample and per dilution 

Initial Unionized Ammonia One measurement per sample 

Initial Hardness and Alkalinity One measurement per sample 

Daily Water Chemistry Two DO , one pH and  one temperature per 24-h period in one sample per 
concentration and in the control 

Final Water Chemistry One DO, pH, and temperature measurement per sample and per dilution (One 
DO per renewal) 

Test Parameter Recommended Criteria 

Initial DO Range 4.0 - 8.6 mg/L 

Initial pH Range 6.0 - 9.0 

Conductivity Controls  Include appropriate controls when sample conductivities are <100 or >2000 
µS/cm 

Sample Handling/Collection 

Test Parameter Recommended Conditions 

Species’ Conductivity Tolerance 2500 µS/cm 

Relevant Media Water column 

Sample Container Type Amber glass 

Sample Preservation Wet or blue ice in field, 0 - 6 °C refrigeration in laboratory, dark at all times 

Sample Receipt Temperature 0 - 6 °C 

Holding Time <48 hours@ 0 - 6 °C; dark 

*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting 
the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the 
objective of the test.   
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Table 26-12. Measurement Quality Objectives - 10-Day Hyalella azteca Acute Aquatic Toxicity Test 

Method Recommendation 

EPA/821/R-02/013 (Test Method 1002.0) or validated and SWAMP-approved alternative method 

Data Acceptability Requirements 

Parameter Criteria 

Test Acceptability Criteria* 90% or greater survival in controls 

Data Qualification 

Test Conditions Required 

Test Type Static renewal 

Age at Test Initiation 7 – 14 days old 

Replication at Test Initiation 5 

Organisms/Replicate 10 

Food Source YCT 

Renewal Frequency 80% renewal on Day 5 

Test Duration 10 days 

Endpoints Survival 

Test Conditions Recommended** 

Temperature Range 23 ± 1.0 °C 

Light Intensity 500 - 1000 lux 

Photoperiod  16 hours of ambient laboratory light, 8 hours dark 

Test Chamber Size 300 mL 

Replicate Volume 100 mL water 

Feeding Regime 1.5 mL YCT every other day 

Laboratory Control Water Moderately hard water prepared in accordance with EPA protocols 

Minimum Sample Volume 1L 

Sensitivity Performance Criteria 

Minimum Significant Difference No MSD available 

Water Chemistry 

Test Parameter Required Frequency 

Initial Water Chemistry One DO, SC, pH, and temperature measurement per sample and per dilution 
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Initial Unionized Ammonia One measurement per sample 

Initial Hardness and Alkalinity One measurement per sample 

Daily Water Chemistry Temperature 

Final Water Chemistry One DO, EC, pH, and temperature measurement and per sample and per 
dilution (DO, EC, pH per renewal) 

Test Parameter Recommended Criteria 

Initial DO Range 4.7 - 8.92 mg/L  

Initial pH Range 6.0 - 9.0 

Conductivity Controls  Include appropriate controls when sample conductivities are below or above 
levels in method 

Sample Handling/Collection 

Test Parameter Recommended Conditions 

Species’ Conductivity Tolerance <15 ppt 

Relevant Media Water 

Sample Container Type Amber glass 

Sample Preservation Wet or blue ice in field; 0 - 6 °C refrigeration in laboratory; dark at all times 

Sample Receipt Temperature 0 - 6 °C 

Holding Time <48 hours@ 0 - 6 °C; dark 

*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting 
the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the 
objective of the test.   
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Table 26-13. Measurement Quality Objectives - 10-Day Hyalella azteca Acute Sediment Toxicity 
Test 

Method Recommendation 

EPA/600/R-99/064 (Test Method 100.1) or validated and SWAMP-approved alternative method 

Data Acceptability Requirements 

Parameter Criteria 

Test Acceptability Criteria* Mean control survival of >80% 

Data Qualification 

Test Conditions Required 

Test Type Whole sediment toxicity test with renewal of overlying water 

Age at Test Initiation 7 – 14 days old 

Replication at Test Initiation 8 

Organisms/Replicate 10 

Food Source YCT 

Renewal Frequency Twice daily 

Test Duration 10 days 

Endpoints Survival  

Test Conditions Recommended** 

Temperature Range 23 ± 1.0 °C 

Light Intensity 500 - 1000 lux 

Photoperiod  16 hours of ambient laboratory light, 8 hours dark 

Test Chamber Size 300 mL 

Replicate Volume Sediment volume 100 mL; Overlying water volume 175 mL 

Feeding Regime Daily  

Laboratory Control Water Moderately hard water prepared in accordance with EPA protocols 

Sediment Control Control sediment as listed in method (Control sediment should follow EPA 
requirements for formulated sediments)  

Minimum Sample Volume 6 L for one-time grab sample 

Sensitivity Performance Criteria 

Minimum Significant Difference No MSD available 

Water Chemistry 
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Test Parameter Required Frequency 

Initial Water Chemistry One DO, SC, pH, and temperature measurement per sample 

Initial Unionized Ammonia One measurement per sample 

Initial Hardness and Alkalinity One measurement per sample 

Daily Water Chemistry One DO and one temperature measurement per sample 

Final Water Chemistry One DO, pH, and temperature measurement per sample 

Test Parameter Recommended Criteria 

Initial DO Range 4.7 - 8.92 mg/L  

Initial pH Range 6.0 - 9.0 

Conductivity Controls  Include appropriate controls when sample conductivities are below or above 
levels listed in method 

Sample Handling/Collection 

Test Parameter Recommended Conditions 

Species’ Conductivity Tolerance <15 ppt 

Relevant Media Sediment 

Sample Container Type Amber glass  

Sample Preservation Wet or blue ice in field, 0 - 6 °C refrigeration in laboratory, dark at all times 

Sample Receipt Temperature 0 - 6 °C 

Holding Time < 14 days (recommended) or <8 weeks (required) @ 0 - 6 °C; dark; Do not 
freeze 

*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting 
the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample. 

**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test 
results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the 
objective of the test.   
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Table 26-14. Measurement Quality Objectives* - Field Measurements** 

Water Quality 
Parameter Recommended Device Units Resolution Target 

Reporting  
Limit 

“Electronic Specs” 
Accuracy** 

Depth Stadia Rod/Staff Gauge m 0.01 0.02 n/a 

Dissolved 
Oxygen 

Polarographic or 
Luminescence 

Quenching 

mg/L 0.1 

 

0.2 

 

± 0.2 

pH Electrode None 0.1 n/a ± 0.2 

Specific 
Conductivity Conductivity Cell µS/cm 1 2 ± 2 

Temperature Thermistor or Bulb °C 0.1 or 0.5 n/a ± 0.1 

Turbidity Portable Turbidimeter or 
Optical Probe NTU 1 5 ± 1 

Velocity Flow Meter ft/s 0.05 0.1 
Follow 

manufacturer’s 
instructions 

* Unless method specifies more stringent requirements 

** This table may not include all field analyses. Please refer to method or manufacturer instructions for guidance 
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27. Appendix B.  Benthic macroinvertebrate MQOs and Data 
Production Process 

 

Table 27-1. Measurement Quality Objectives for Biological Measurements 

Analyte 
Completeness Accuracy Precision Sensitivity Representativeness 

Sampling  ≥95% successful 
collection at all 
sites for 
probabilistic 
designs 

 NA  Record 
coefficient of 
variation of 
biological 
measures for 
duplicate 
samples (no 
MQO), 
frequency of 
10% or at 
least one per 
project each 
year. 

 1.0 
seconds or 
1/10,000th 
of a 
degree 
Lat/Long 

 Probabilistic sites are 
evaluated in order 
within each panel and 
management unit. 

 ≤10 seconds of 
nominal Lat/Long 
(300 m radius) 

Sorting  Sorting 
efficiency ≥95%, 
100 % frequency 
(internal) 

 Processing 
efficiency ≥99%, 
100% frequency 

 Recount 
accuracy 
≥95%. 10% 
frequency 
(external 
reference 
lab) 

 At least three 
grids or 25% 
of the total 
sample 
volume must 
be sorted. 

 N/A  ≥ 3 grids or ≥ 25% of 
the total sample 
volume is sorted 

Taxonomic ID  ≥99% successful 
analysis of all 
sorted samples 

 Taxa count 
error ≤10%. 
10% 
frequency 
(external 
reference 
lab) 

 Taxa ID 
error ≤10%. 
10% 
frequency 
(external 
reference 
lab) 

 Individual 
ID error 
≤10%. 10% 
frequency 
(external 
reference 
lab) 

 

 Random 
errors ≤ 10% 
of taxa, 10% 
frequency 
(ref lab) 

 Systemic 
errors ≤ 10% 
of common 
taxa. 10% 
frequency 
(external 
reference 
lab) 

 Taxonomic 
resolution 
error rate 
≤10%.   

 SAFIT 
Level 1 

 All sorted organisms 
are identified 
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Sampling QA
Training and audit

Section 8

Sorting QA 
Table 5B

Taxonomic identification QA
Table 5C

Data QA
Section 21

 

 

Figure 27-1. Overall Data Production Process Diagram 
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YN
Flag data:

Fails requirements for 
representativeness

=3 grids 
or  = 25% 

total volume 
sorted?

Sorting completion check
Have enough organisms been picked 

from sample?

=600 
bugs 

picked?

Y

N
100% total   

volume 
sorted? 

Y

N

Flag data:
Fails requirement for 
sample completion

Sort subsample
Place organisms in vials with 

70% ethanol.

=95% 
sorting 

efficiency?

Retain debris 
>1 year

Continue sorting residue
Stop when <5% of the 

total number of 
organisms are discovered 

in the residue.
Train, supervise sorters

Y

N

Sort additional 
grids

Collect samples
In 95% ethanol. Transfer 
to 70% ethanol within 1 

month of collection

Sieve, elutriate samples
Use 500 um mesh.

Remove debris > 0.5"

Sorting QA:
Sorting efficiency
Check residue for 

organisms.
100% frequency, =95% 

efficiency.
Add new organisms to final 

count.

Large 
debris

Subsample in gridded tray
Randomly select a grid for sorting. Remove small portion 
(i.e. , one-eighth to one-half a grid) if >100 organisms are 

likely to be found.

Small 
debris

Representativeness check
Do the picked organisms 
adequately represent the 

sample?

Sorting QA:
Processing efficiency

Check that all samples have = 600 
organisms or 100% of the sample 

volume has been sorted.

Proceed to taxonomic ID
Retain samples >5 years, 1 
taxon per vial, per sample. 

Submit for taxonomic 
identification.

Retain remaining unsortd 
sample >2 years.

Submit data:
QA Reports

Is processing 
efficiency =99%?

Y

N

Continue 
sorting 

samples

 

Figure 27-2. Sorting Process Diagram for Sorting 
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Figure 27-3. Taxonomic Identification Process Diagram 

 

Identify and count organisms
SAFIT Level 1 taxonomy 

Internal QA 
Determined by individual lab

and project. 
Sufficient to meet external 

QA requirements, and 
produces documentation of 

process.

Were all MQOs met?
Recount accuracy = 95%

Taxa count error rate = 10%
Taxa ID error rate = 10%

Individual ID error rate = 10%
Systemic error rate = 10%
Random error rate = 10%

Taxonomic resolution error 
rate = 10%

Table 4

Y

N 

Resolve discrepancies
Resolve discrepancies and update 

identifications through:
1. Consultation between reference and 

original labs.
2. Appeal to a third lab or outside expert 

Submit Data 
Entire data into database 

(original lab)
Provide QA/QC reports (both 

labs)

N

Submit additional samples
Train, supervise sorters and taxonomists

Send additional batch (10%) of samples for 
external QA. 
Repeat until:

1. One batch meets all DQOs, or
2. All samples have been submitted to the 

reference lab for external QA.

External QA 
Submit 10% of samples to
reference lab for external 

recounting and re-
identification.

Samples are submitted with 
no more than 1 taxon per vial

Are there any 
discrepancies? Y
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28. Appendix C. BMI Subsampling Worksheet and Sorting Sheet 
 

BENTHIC MACROINVERTEBRATE SUBSAMPLING WORKSHEET 

Project Name:                                              Project Code: _____________ Object Code: __________ 

 

Lab Sample ID #:  

 

Date:   Technician Name: 

 

 
 

 
 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 
11 

 
12 

 
13 

 
14 

 
15 

 
16 

 
17 

 
18 

 
19 

 
20 

 
random grid # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
half /whole grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
# per grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
cumulative # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

  
 

Lab Sample ID #:  

 

Date:   Technician Name: 

 

 
 

 
 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 
11 

 
12 

 
13 

 
14 

 
15 

 
16 

 
17 

 
18 

 
19 

 
20 

 
random grid # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
half /whole grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
# per grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
cumulative # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 

Lab Sample ID #:  

 

Date:   Technician Name: 

 

 
 

 
 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 
11 

 
12 

 
13 

 
14 

 
15 

 
16 

 
17 

 
18 

 
19 

 
20 

 
random grid # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
half /whole grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
# per grid 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
cumulative # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
Grids Picked:          Total Grids:           Count: 

 
QC #:    QC%:  

 
Total Count: 

 
Time:                 QC Initials: 
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Benthic Macroinvertebrate 

Sorting Worksheet 

Project Code:  Project Name:  

Technician Name:    Object Code:  Project Date:  

  Lab    Lab    Lab    Lab    Lab    

  
Sample ID 

#  
Sample ID 

#  
Sample ID 

#  
Sample ID 

#  
Sample ID 

#   

                  

Taxon: #bugs  #bugs  #bugs  #bugs  #bugs   

Annelida(Hirudinea)                 

Annelida(Oligochaeta)                 

Annelida(Polychaeta)                 

Chelicerata(Hydracarina)                 

Coleoptera                 

Crustacea(Amphipoda)                 

Crustacea(Isopoda)                 

Crustacea(Mysidacea)                 

Crustacea(Ostracoda)                 

Decapoda                 

Diptera                 

Diptera(Chironomidae)                 

Ephemeroptera                 

Hydra                 

Hemiptera                 

Lepidoptera                 

Megaloptera                 

Mollusca(Gastropoda)                 

Mollusca(Pelecypoda)                 

Nemertea                 

Odonata                 

Plecoptera                 

Platyhelminthes                 

Tardigrada                 

Trichoptera                 

Total Bugs Sorted:                     

*Total Bugs Discarded:                 

Total:                 

Bugs Picked:                 

Time:                     

Date:                     

  
*Discards include exuvia, small (<0.5 mm), fragmented, decomposed, non-

aquatic/benthic   
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29. Appendix D. Example of MQO Calculations for Biological Data 
 

Below are results from two hypothetical samples submitted to a reference lab as a batch for quality assurance 
checks. Calculations of the MQOs described in Section 7 are provided. Relevant MQOs are summarized in Table 
29-1. 
 
Table 29-1. Summary of MQOs for Biological Data 

 
Sample-based MQO Objective 

Recount accuracy ≥95% 
Taxa count error rate ≤10% 
Taxa ID error rate ≤10% 
Individual ID error rate ≤10% 
Taxonomic resolution error rate ≤10% 

  
Batch-based MQO  

Random error rate ≤10% 
Systemic error rate ≤10% 

 
Table 29-2 shows the results from Sample 1. Sample 1 contains several errors in counting as well as identification. 
For example, in Vial 1, Diphetor hageni is incorrectly identified as Fallceon quilleri, and the vial contains two 
specimens instead of one. Vial 6 and Vial 10 both show errors of taxonomic resolution, in which the original lab 
made an inappropriate determination than the specimens (and, in fact, the STE) could support. 
 
Table 29-2. Results from Sample 1 

 
Vial # Original ID Original count Reference ID Reference count ID error Count error 

1 Fallceon quilleri 1 Diphetor hageni 2 Yes Yes 
2 Baetis 129 Baetis 129 No No 
3 Hydroptila 12 Hydroptila 12 No No 
4 Hydropsyche 67 Hydropsyche 67 No No 
   Prostoma 1 Yes Yes 
5 Simulium 46 Simulium 45 No Yes 
6 Caloparyphus 20 Caloparyphus / 

Euparyphus 
20 Yes No 

7 Sperchon 5 Sperchon 5 No No 
8 Argia 12 Argia 12 No No 
9 Hyalella 3 Hyalella 3 No No 

10 Corbicula fluminea 6 Corbicula 6 Yes No 
 
 
Table 29-3 summarizes the count of individuals and taxa for Sample 1. These numbers are used in the calculation 
of several MQOs. 
 
Table 29-3. Summary of Sample 1 

 Original Reference 
Total richness 10 11 
Total # individuals 301 302 
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Table 29-4 shows the calculation of MQOs for Sample 1. Although most objectives were met, the Taxa ID error 
rate exceeded the MQO because four of the 11 taxa (36.4%) were identified incorrectly. 
 
Table 29-4. MQOs for Sample 1. 

Sample-based MQOs Calculation Result Meets objective? 
Recount accuracy =301/302*100 99.7% Yes (≥95%) 
Taxa count error rate =|(11-10)|/11*100 9.1% Yes (≤10%) 
Taxa ID error rate Diphetor hageni 

Prostoma 
Caloparyphus/Euparyphus 
Corbicula 
=4/11*100 

36.4% No (>10%) 

Individual ID error rate 2 Diphetor hageni 
1 Prostoma 
20 Caloparyphus/Euparyphus 
6 Corbicula 
=29/302*100 

9.6% Yes (≤10%) 

High taxonomic resolution error rate 6 Corbicula 
20 Caloparyphus/Euparyphus 
=26/302*100 

8.6% NA 

Low taxonomic resolution error rate None 0% NA 
Taxonomic resolution error rate 8.6% + 0% 8.6% Yes (≤10%) 
 
Table 29-5 shows the results from the second sample included in the QA batch. Table 29-6 shows its summary, 
and Table 29-7 shows the MQO calculations. 
 
Table 29-5. Results for Sample 2. 

Vial 
# 

Original ID Original 
count 

Reference ID Reference 
count 

ID 
error 

Count 
error 

1 Fallceon quilleri 13 Fallceon quilleri 12 No Yes 
2 Caenis 2 Caenis 2 No No 
3 Cheumatopsyche 1 Cheumatopsyche 1 No No 
4 Hydroptila 1 Hydroptila 1 No No 
5 Simulium 128 Simulium 127 No No 
   Cheumatopsyche 1 Yes No 

6 Chironomidae 29 Chironomidae 28 No Yes 
   Mycetophilidae 1 Yes No 

7 Trichocorixa 1 Trichocorixa 1 No No 
8 Corixidae 2 Corixidae 2 No No 
9 Sperchon 2 Sperchon 2 No No 

10 Argia 24 Argia 22 No Yes 
11 Oligochaeta 35 Oligochaeta 9 No Yes 
12 Ostracoda 1 Ostracoda 1 No No 
13 Hyalella 41 Hyalella 41 No No 
14 Corbicula fluminea 6 Corbicula 6 Yes No 
15 Pisidium 11 Pisidium 11 No No 
16 Turbellaria 2 Turbellaria 2 No No 
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Table 29-6. Summary of Sample 2 

 Original Reference 
Total richness 16 17 
Total # individuals 299 270 
 
 
Table 29-7. MQOs for Sample 2 

Sample-based MQOs Calculation Result Meets objective? 
Recount accuracy =270/299*100 90.3% No (≤95%) 
Taxa count error rate =|(17-16)|/17*100 5.9% Yes (≤10%) 
Taxa ID error rate Cheumatopsyche 

Mycetophilidae 
Corbicula 
=3/17*100 

17.6% No (≥10%) 

Individual ID error rate 1 Cheumatopsyche 
1 Mycetophilidae 
6 Corbicula 
=8/270*100 

3.0% Yes (≤10%) 

High taxonomic resolution error rate 6 Corbicula 
=6/270*100 

2.2% NA 

Low taxonomic resolution error rate None 0% NA 
Taxonomic resolution error rate =2.2% + 0% 2.2% Yes (≤10%) 
 
 
Sample 2 shows several additional errors. For example, the original lab counted a higher number of Oligochaeta 
than the reference lab found, presumably because the original lab counted organism fragments as individual 
specimens. However, this discrepancy was not so large as to cause a failure of the recount accuracy MQO. 
 
Table 29-8 shows the summary of the entire QA batch, and Table D9 shows the calculation of batch-based MQOs. 
Table 29-9 shows that random and systemic error rates exceeded objectives. 
 
Table 29-8. Summary of batch 

 Original Reference 
Total richness 19 22 
Total number of common taxa 13 13 
Total # individuals 600 572 
 
Table 29-9. Batch-based MQOs 

MQO Calculation Result Meets 
objective? 

Random error 
rate 

Hydropsyche identified as Hydropsyche and Prostoma (Sample 1, Vial 
4) 

  

 Simulium identified as Simulium and Cheumatopsyche (Sample 2, Vial 
5 

  

 Cheumatopsyche identified as Cheumatopsyche and Simulium (Sample 
2, Vials  3 and 5) 

  

 Mycetophilidae identified as Chironomidae (Sample 2, Vial 6)   
 =4/22*100 18.2% No (≥10%) 
Systemic error 
rate 

Caloparyphus/Euparyphus identified as Caloparyphus   

 Corbicula identified as Corbicula fluminea   
 =2/13*100 15.4% No (≥10%) 
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Note that some identification errors did not count towards the systemic error rate because the taxa appeared fewer 
than 5 times in the batch (e.g., Diphetor hageni identified as Fallceon quilleri in Sample 1 Vial 1, or Prostoma 
identified as Hydropsyche in Sample 1 Vial 4). Furthermore, some identification errors did not count towards the 
systemic error rate because the error was not made consistently (e.g., Cheumatopsyche identified as Simulium in 
Sample 2 Vial 5, but as Cheumatopsyche  in Sample 2 Vial 3). 
 
Sample 1 failed to meet one MQO, and Sample 2 failed to meet two.  The batch failed both applicable.  MQOs. 
Therefore, the original lab would be required to submit an additional two samples for quality assurance checks
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30. Appendix E. RMC Target Method Reporting Limits 
 

Table 30-1. Target MRLs for RMC Creek Status Monitoring Water Quality Parameters, 
Laboratory Analyses.  

Analyte MRL 
(mg/L) 

Ammonia (as N) 0.1 
Chloride 1 
Total Kjeldahl Nitrogen 0.5 
Nitrate (as N) 0.05 
Nitrite (as N) 0.03 
Organic Carbon (Dissolved) 0.6 
Orthophosphate (as P) 0.01 
Silica 1 
Total Phosphorus (as P) 0.01 
SSC 3 
 

Table 30-2. Target MRLs for RMC Creek Status Monitoring Water Quality Parameters, Field 
Measurements.  

Analyte Units MRL Resolution 
Chlorine, Free mg/L 0.5 0.01 
Chlorine, Total mg/L 0.5 0.01 
Temperature º C N/A 0.1 
Dissolved Oxygen mg/L 0.2 0.1 
pH pH units N/A 0.1 
Conductivity mS/cm 2 1 
 

Table 30-3. Target MRLs for RMC Creek Status Monitoring Pathogen Indicators.  

Analyte MRL (MPN/100 
mL) 

Pathogens – E. coli 2 
Pathogens –Fecal Coliform 2 
 

Table 30-4. Target MRLs for RMC Creek Status Monitoring Conventional Sediment Quality 
Parameters.  

Analyte MRL 
Sediment Total Organic Carbon 0.01% 
%Moisture n/a 
%Lipids n/a 
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Table 30-5. Target MRLs for MRC Creek Status Monitoring Inorganic Sediment Quality 
Parameters.  

Analyte MRL 
(mg/kg) 

Arsenic 0.3 
Cadmium 0.01 
Chromium 0.1 
Copper 0.01 
Lead 0.01 
Mercury 0.03 
Nickel 0.02 
Zinc 0.1 

 

Table 30-6. Target MRLs for RMC Creek Status Monitoring Organochlorine Pesticides in 
Sediment 

Analyte Sediment 
(ng/g) 

cis-Chlordane 2 
trans-Chlordane 2 
DDD (o,p') 2 
DDD (p,p') 2 
DDE  (o,p') 2 
DDE  (p,p') 2 
DDT (o,p') 3 
DDT (p,p') 5 
Dieldrin 2 
Endrin 2 
Heptachlor epoxide 1 
Lindane (gamma-HCH) 1 

 

Table 30-7. Target MRLs for RMC Creek Status Monitoring PAHs in Sediment 

Analyte MRL
(ng/g) 

Acenaphthene 20 
Acenaphthylene 20 
Anthracene 20 
Benz(a) anthracene 20 
Benzo(a) pyrene 20 
Benzo(b) fluoranthene 20 
Benzo(e) pyrene 20 
Benzo(g,h,i) perylene 20 
Benzo(k) fluoranthene 20 
Biphenyl 20 
Chrysene 20 
Dibenz(a,h) anthracene 20 
Dibenzo-thiophene 20 
2,6-Dimethyl-naphthalene  20 
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Analyte MRL
(ng/g) 

Fluoranthene 20 
Fluorene 20 
Indeno(1,2,3-c,d) pyrene 20 
1-Methyl-naphthalene 20 
2-Methyl-naphthalene  20 
1-Methyl-phenanthrene 20 
Naphthalene 20 
Perylene 20 
Phenanthrene 20 
Pyrene 20 

 

Table 30-8. Target MRLs for RMC Creek Status Monitoring Pyrethroids in Sediment 

Analyte Sediment 
(ng/g) 

Bifenthrin 0.33 
Cyfluthrin 0.33 
Total Cypermethrin 0.33 
Total Deltamethrin 0.33 
Total Esfenvalerate/ Fenvalerate 0.33 
Total Lambda-cyhalothrin 0.33 
Total cis-Permethrin 0.33 
trans-Permethrin 0.33 

 

Table 30-9. Size Distribution Categories and Target MRLs for CW4CB Analyte Grain Size in Soils 
/ Sediment 

Wentworth Size Category Size MRL
Clay <0.0039 mm 1% 
Silt 0.0039 mm to <0.0625 mm 1% 
Sand, very fine 0.0625 mm to <0.125 mm 1% 
Sand, fine 0.125 mm to <0.250 mm 1% 
Sand, medium 0.250 mm to <0.5 mm 1% 
Sand, coarse 0.5 mm to < 1.0 mm 1% 
Sand, very coarse 1.0 mm to < 2 mm 1% 
Gravel 2 mm and larger 1% 
 

Table 30-10. Effort Level for Biological Assessments 

Analyte Method MDL 
Benthic macroinvertebrate 
sampling, identification and 
enumeration 

Ode 2007  SAFIT Standard Taxonomic 
Effort Level 1 

Benthic algae sampling, 
identification and enumeration Fetscher et al. (2010) TBD 
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31. Appendix F. Corrective Actions 
 

Table 31-1. Corrective Action – Laboratory Analysis of Conventional Analytes (Water) 

Laboratory Quality Control Corrective Action

Calibration Standard Affected samples and associated quality control must be reanalyzed following successful 
instrument recalibration. 

Initial/Continuing Calibration 
Verification 

The analysis must be halted, the problem investigated, and the instrument recalibrated. 
All samples after the last calibration verification must be reanalyzed. 

Laboratory Blank 

The sample analysis must be halted, the source of the contamination investigated, the 
samples along with a new laboratory blank prepared and/or re-extracted, and the sample 
batch and fresh laboratory blank reanalyzed. If reanalysis is not possible due to sample 
volume, flag associated samples as estimated. 

Reference Material Affected samples and associated quality control must be reanalyzed following instrument 
recalibration. 

Matrix Spike 

The spiking level should be approximately 2-5 times the ambient concentration of the 
spiked sample. Appropriately spiked results should be compared to the matrix spike 
duplicate to investigate matrix interference. If matrix interference is suspected, the matrix 
spike result must be qualified. 

Matrix Spike Duplicate 

The spiking level should be approximately 2-5 times the ambient concentration of the 
spiked sample. Appropriately spiked results should be compared to the matrix spike 
duplicate to investigate matrix interference. If matrix interference is suspected and 
reference material recoveries are acceptable, the matrix spike duplicate result must be 
qualified. 

Laboratory Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. Other failures should be reanalyzed as sample volume 
allows. 

Internal Standard 
As method requires. The instrument must be flushed with rinse blank. If, after flushing, 
the responses of the internal standards remain unacceptable, the analysis must be 
terminated and the cause of drift investigated. 

Field Quality Control Corrective Action

Field Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. All failures should be communicated to the project 
coordinator, who in turn will follow the process detailed in the method. 

Field Blank, Travel Blank, 
Equipment Blank 

If contamination of the field blanks and associated samples is known or suspected, the 
laboratory should qualify the affected data, and notify the project coordinator, who in turn 
will follow the process detailed in the method. 
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Table 31-2. Corrective Action - Conventional Analytes (Total Solids, Suspended Sediment 
Concentration, and Percent Lipids) 

Laboratory Quality Control Corrective Action

Calibration Standard n/a 

Initial/Continuing Calibration 
Verification 

n/a 

Laboratory Blank Please refer to method requirements. 

Reference Material Please refer to method requirements. 

Matrix Spike n/a 

Matrix Spike Duplicate n/a 

Laboratory Duplicate* 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. Other failures should be reanalyzed as sample volume 
allows. A matrix spike duplicate may not be analyzed in place of a laboratory duplicate. 

Internal Standard n/a 

Field Quality Control Corrective Action

Field Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. All failures should be communicated to the project 
coordinator, who in turn will follow the process detailed in the method. 

Field Blank, Travel Blank, 
Equipment Blank 

n/a 

*Not applicable to suspended sediment concentration analyses 
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Table 31-3. Corrective Action - Inorganic Chemistry 

Laboratory Quality Control Corrective Action 

Calibration Standard Affected samples and associated quality control must be reanalyzed following successful 
instrument recalibration 

Initial/Continuing Calibration 
Verification 

The analysis must be halted, the problem investigated, and the instrument recalibrated if 
necessary. If deemed appropriate, all samples after the last acceptable continuing 
calibration verification may be reanalyzed. 

Laboratory Blank 

The sample analysis must be halted, the source of the contamination investigated, the 
samples along with a new laboratory blank prepared and/or re-extracted, and the sample 
batch and fresh laboratory blank reanalyzed. If reanalysis is not possible due to sample 
volume, flag associated samples as estimated. 

Reference Material If deemed appropriate, affected samples and associated quality control may be 
reanalyzed following instrument recalibration. 

Matrix Spike 

The spiking level should be approximately 2-5 times the ambient concentration of the 
spiked sample. Appropriately spiked results should be compared to the matrix spike 
duplicate to investigate matrix interference. If matrix interference is suspected, the matrix 
spike result must be qualified. 

Matrix Spike Duplicate 

The spiking level should be approximately 2-5 times the ambient concentration of the 
spiked sample. Appropriately spiked results should be compared to the matrix spike 
duplicate to investigate matrix interference. If matrix interference is suspected and 
reference material recoveries are acceptable, the matrix spike duplicate result must be 
qualified. 

Laboratory Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. Other failures should be reanalyzed as sample volume 
allows. 

Internal Standard 
As method requires. The instrument must be flushed with rinse blank. If, after flushing, 
the responses of the internal standards remain unacceptable, the analysis must be 
terminated and the cause of drift investigated. 

Field Quality Control Corrective Action

Field Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, 
failed results may be qualified. All failures should be communicated to the project 
coordinator, who in turn will follow the process detailed in the method. 

Field Blank, Equipment Blank n/a 
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Table 31-4. Corrective Action - Organic Chemistry 

Laboratory Quality Control Corrective Action 

Calibration Standard Affected samples and associated quality control must be reanalyzed following successful 
instrument recalibration. 

Initial/Continuing Calibration 
Verification 

The analysis must be halted, the problem investigated, and the instrument recalibrated. All 
samples after the last acceptable continuing calibration verification must be reanalyzed. 

Laboratory Blank 

The sample analysis must be halted, the source of the contamination investigated, the 
samples along with a new laboratory blank prepared and/or re-extracted, and the sample 
batch and fresh laboratory blank reanalyzed. If reanalysis is not possible due to sample 
volume, flag associated samples as estimated. 

Reference Material Affected samples and associated quality control must be reanalyzed following instrument 
recalibration. 

Matrix Spike 

The spiking level should be approximately 2-5 times the ambient concentration of the spiked 
sample. Appropriately spiked results should be compared to the matrix spike duplicate to 
investigate matrix interference. If matrix interference is suspected, the matrix spike result 
must be qualified. 

Matrix Spike Duplicate 

The spiking level should be approximately 2-5 times the ambient concentration of the spiked 
sample. Appropriately spiked results should be compared to the matrix spike duplicate to 
investigate matrix interference. If matrix interference is suspected and reference material 
recoveries are acceptable, the matrix spike duplicate result must be qualified.  

Laboratory Duplicate For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, failed 
results may be qualified. Other failures should be reanalyzed as sample volume allows. 

Internal Standard 
Analyze as appropriate per method. Troubleshoot as appropriate. If, after trouble-shooting, 
the responses of the internal standards remain unacceptable, the analysis must be 
terminated and the cause of drift investigated. 

Surrogate 
Analyze as appropriate per method. All affected results should be qualified. The analytical 
method or quality assurance project plan must detail procedures for updating surrogate 
measurement quality objectives. 

Field Quality Control Corrective Action 

Field Duplicate 
For duplicates with a heterogeneous matrix or ambient levels below the reporting limit, failed 
results may be qualified. All failures should be communicated to the project coordinator, who 
in turn will follow the process detailed in the method. 

Field Blank, Travel Blank, 
Equipment Blank 

n/a  
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Table 31-5. Corrective Action - Toxicity Testing 

Negative Controls Corrective Action

Laboratory Control Water 

If tested with in-house cultures, affected samples and associated quality control must be 
retested within 24 hours of test failure.  If commercial cultures are used, they must be 
ordered within 16 hours of test failure for earliest possible receipt, and retests must be 
initiated within 8 hours of receipt.  The laboratory should try to determine the source of 
contamination, document the investigation, and document steps taken to prevent 
recurrence. 

Conductivity Control Water Affected samples and associated quality control must be qualified. 

Additional Control Water 

A water sample that has similar qualities to the test sample may be used as an additional 
control based on the objectives of the study. Results that show statistical differences from 
the laboratory control should be qualified. The laboratory should try to determine the 
source of contamination, document the investigation, and document steps taken to 
prevent recurrence. This is not applicable for TIE method blanks. 

Laboratory Control Sediment 

Affected samples and associated quality control must be re-tested within 24 hours of test 
failure if tested with in-house cultures. If commercial cultures are used, they must be 
ordered within 16 hours of test failure for earliest possible receipt, and re-tests must be 
initiated within 8 hours of receipt. The laboratory should try to determine the source of 
contamination, document the investigation, and document steps taken to prevent 
recurrence. 

Additional Control Sediment 

A sediment sample that has similar qualities to the test sample may be used as an 
additional control based on the objectives of the study. Results that show statistical 
differences from the laboratory control should be qualified. The laboratory should try to 
determine the source of contamination, document the investigation, and document steps 
taken to prevent recurrence. 

Positive Controls Corrective Action

Reference Toxicant Tests If LC50 exceeds +/- two standard deviations of the running mean of the last 20 reference 
toxicant tests, the test should be qualified or repeated. 

Field Quality Control Corrective Action

Field Duplicate 

For duplicates with a heterogeneous matrix, results that do not meet SWAMP criteria 
should be qualified. All field duplicate results that do not meet SWAMP criteria should be 
communicated to the project coordinator, who in turn will notify the sampling team so that 
the source of contamination can be identified and corrective measures taken prior to the 
next sampling event. 

Field Blanks 

If contamination of the field blanks and associated samples is known or suspected, the 
laboratory should qualify the affected data and notify the project coordinator, who in turn 
will notify the sampling team so that the source of contamination can be identified and 
corrective measures taken prior to the next sampling event. 

Equipment Blanks 

If contamination of the equipment blanks and associated samples is known or suspected, 
the laboratory should qualify the affected data and notify the project coordinator, who in 
turn will notify the sampling team so that the source of contamination can be identified 
and corrective measures taken prior to the next sampling event. 
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Table 31-6. Corrective Action - Field Measurements 

Field Quality Control Corrective Action

Depth, Dissolved Oxygen, pH, 
Salinity, Specific 

Conductance, Temperature, 
Turbidity, Velocity 

The instrument should be recalibrated following its manufacturer’s cleaning and 
maintenance procedures. If measurements continue to fail measurement quality 
objectives, affected data should not be reported and the instrument should be 
returned to the manufacturer for maintenance. All troubleshooting and corrective 
actions should be recorded in the calibration and field data logbooks. 
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Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP.  
 
This compilation of standard operating procedures (SOPs) is part of the RMC’s regional 
coordination effort. SOPs are provided to support effective implementation of the 
various monitoring activities specified for creek status monitoring in MRP Table 8.1.  
 
The purpose of this SOP compilation is to provide RMC participants with a common basis 
for application of consistent monitoring protocols across jurisdictional boundaries. These 
protocols form part of the RMC’s quality assurance program, to help ensure validity of 
resulting data and comparability with the state of California’s Surface Water Ambient 
Monitoring Program (SWAMP) protocols. 
 
These SOPs complement the comprehensive Quality Assurance Project Plan (QAPP) 
developed by the RMC to address the Table 8.1 requirements, covering procedures for 
bioassessment monitoring as well as various other means of water quality monitoring.  
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List of Acronyms 

ASTM  American Society for Testing and Materials 
BASMAA Bay Area Stormwater Management Agencies Association 
CCCWP  Contra Costa Clean Water Program 
CEDEN  California Environmental Data Exchange Network 
CIMCC  Central Information Management Coordinator 
CQAO  Central Quality Assurance Officer 
CWA  Clean Water Act 
CWP  Clean Water Program of Alameda County 
DMT  Data Management Team 
DOC  Dissolved Organic Carbon 
DQO  Data Quality Objective 
EDD  Electronic Data Deliverable 
EPA  Environmental Protection Agency (U.S.) 
FC  Field Crew 
FSURMP Fairfield-Suisun Urban Runoff Management Program 
IATA  International Air Transport Association 
IDL  Instrument Detection Limits  
IDW  Investigation-Derived Waste 
IMC  Information Management Coordinator 
LIMC  Local Information Management Coordinator 
LPM  Laboratory Project Manager 
LQAO  Local Quality Assurance Officer 
MCC  Creek Status Monitoring Coordinator  
MDL  Method Detection Limit 
MPC  Monitoring and Pollutants of Concern Committee 
MQO  Measurement Quality Objective 
MRP  Municipal Regional Permit 
NPDES  National Pollutant Discharge Elimination System 
OC  Organochlorine 
OERR   Office of Emergency and Remedial Response 
PAH  Polycyclic Aromatic Hydrocarbon 
PBDE  Polybrominated Diphenyl Ether 
PCB  Polychlorinated Biphenyl 
PM  Program Manager 
PML  Stormwater Program Local Project Managers  
PPE  Personal Protective Equipment 
QA  Quality Assurance 
QAO  Quality Assurance Officer 
QAPP  Quality Assurance Project Plan 
QC  Quality Control 
RL  Method Reporting Limit 
RMC  Regional Monitoring Coalition 
RMP  Regional Monitoring Program for Water Quality in the San Francisco Estuary 
RP   Report Preparer 
RWQCB  Regional Water Quality Control Board 
SAP  Sampling and Analysis Plan  
SCVURPPP Santa Clara Valley Urban Runoff Pollution Prevention Program 
SMSTOPPP San Mateo Countywide Stormwater Pollution Prevention Program 
SOP  Standard Operating Procedure 
SSC  Suspended Sediment Concentration 
SWAMP  California Surface Water Ambient Monitoring Program 
TOC  Total Organic Carbon 
TMDL  Total Maximum Daily Load 
USA  Unified Stream Assessment 
VSFCD  Vallejo Sanitation and Flood Control District 
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STANDARD	OPERATING	PROCEDURES		
for	

BMI	and	Algae	Bioassessments		
and	Physical	Habitat	Assessments	

(SOP	FS‐1)	
	

Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This standard 
operating procedure (SOP) is part of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

 
Biological Assessment 

 
SOP Background and Application 
This document is intended to summarize how the RMC will apply existing Surface Water 
Ambient Monitoring Plan (SWAMP) SOPs for benthic macroinvertebrate and algae 
bioassessments to specifically meet monitoring requirements identified in the MRP.  
These SOPs also document field procedures for bioassessments, including physical 
habitat assessments, but do not include the laboratory SOPs for the processing and 
identification of benthic macroinvertebrates or algae organisms.  However, measurement 
quality objectives (MQOs) for BMIs have been documented in the Quality Assurance 
Project Plan (QAPP) for bioassessment data collection in Southern California (SCCWRP 
2009).  A statewide SWAMP QAPP and laboratory SOPs for BMIs and laboratory SOPs 
for algae bioassessment data are currently under development.  
 
 
References to Existing SOPs  
This SOP is based on information provided in two separate SOPs developed by SWAMP: 
 
Standard Operating Procedures for Collecting Benthic Macroinvertebrate 
Samples and Associated Physical and Chemical Data for Ambient 
Bioassessments in California, February 2007 (Ode 2007) 
 
Standard Operating Procedures for Collecting Stream Algae Samples and 
Associated Physical and Chemical Data for Ambient Bioassessments in 
California, May 2010 (Fetscher et al. 2010) 
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPPs for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
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Special Cautions and Considerations; Health and Safety 
 
Proper gloves must be worn to both prevent contamination of the sample and to protect 
sampling personnel from environmental hazards. The user should wear at least one 
layer of gloves, but two layers help protect against leaks. All gloves must be powderfree.  
Disposable polyethylene, nitrile, or non-talc latex gloves are acceptable for many types 
of sampling; however, samples for low level metals and mercury analysis can only be 
collected and handled using polyethylene gloves as the outer layer. 
 
CAUTIONS 
When conducting sampling in areas of unknown water quality, especially in waters that 
are suspected to contain hazardous substances, bacteria, or viruses, it is preferable that 
at least one layer of gloves be of shoulder length, to limit skin contact with the source 
water.   
 
Proper eye, hand and body protection should be worn at all times when working with 
preservatives to fix biological samples.  Glutaraldehyde should never be transported into 
the field and during fixation of samples, be used only under a laboratory fume hood.  
Formalin should be properly sealed and stored during field sampling and fixation of 
samples should occur in a well-ventilated area.  Refer to Appendices D and E in Fetcher 
et al. (2010) for detailed SOPs on the use of glutaraldehyde and formalin.   
 
When using chemical cleaners, as required as part of the equipment cleaning and 
decontamination protocols (see SOP FS-7, Sampling Equipment Cleaning Procedures and 
SOP FS-8, Field Equipment Decontamination Procedures), always read the product label 
and adhere to all printed cautions and safety measures. 
 
Methods/Procedures  

Bioassessments conducted as part of the RMC Ambient Creek Status Monitoring Program 
will consist of the collection of benthic macroinvertebrate and algae samples.  Physical 
habitat assessments will consist of the measurement of physical parameters related to 
BMI habitat, physical water quality and collection of water samples for analyses of 
nutrients and other constituents.  Bioassessments will be conducted one time each year 
during spring index period (approximately April 15 – July 15), with the goal of assessing 
all sites within a two month period each year.  To the extent practical, the RMC will 
conduct sampling approximately 30 days following any significant storm event that 
occurs during the index period or prior to the start of the index period. 
 
TRAINING 
 
All field crews will be required to be trained in sampling procedures described in both 
BMI and Algae Bioassessment SOPs.  It is strongly recommended that crews contain no 
fewer than three members because the RMC measures several indicators at each site 
(i.e., BMI and benthic algae communities, physical habitat and water chemistry).  
Inadequate staffing of field crews is one of the most common sources of data errors, 
and may result in costly corrective actions or data deficiencies.  Bioassessment training 
is offered several times each year by the California Department of Fish and Game 
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(CDFG).  Crew chiefs are responsible for ensuring the safety of the crew and must use 
his or her discretion to terminate sampling if conditions become unsafe. 
 
Laboratory analysis requires years of experience and mentoring by a qualified 
taxonomist.  Although there are no current training requirements associated with 
laboratory personnel, it is strongly recommended that all benthic macroinvertebrates 
taxonomists become a member of the Southwest Association of Freshwater Invertebrate 
Taxonomists (www.SAFIT.org).  Membership in organizations like SAFIT offers several 
benefits to project participants, such as opportunities for continuing education, 
taxonomic workshops, reviews of current literature, and intercalibration exercises.  
Taxonomists are expected to participate in at least one taxonomic workshop focusing on 
benthic macroinvertebrates per year.  Similar requirements for training will be applied to 
RMC contracted algal taxonomists when laboratory protocols and training workshops 
become available. 
 
SITE SELECTION 
 
The RMC will be applying a probabilistic monitoring design to identify bioassessment 
sampling locations for the Ambient Creek Status Monitoring Program.  Sample sites will 
be selected using the Generalized Random Tessellation Stratified (GRTS) approach from 
a sample frame that consists of a stream network geographic information system (GIS) 
data set within the RMC boundary.  The RMC sampling frame includes non-tidally 
influenced perennial and non-perennial creeks within five management units 
representing areas managed by the storm water programs associated with the RMC.  
The sample frame was stratified by management unit to ensure that a predetermined 
number of sites would be sampled by each Program to meet requirements described in 
Table 8.1 of the MRP.  In addition, the sampling frame was weighed so approximately 
80% of sites would occur in urban land use and 20% of sites in non-urban land use.   
 
All potential sites will be evaluated using the RMC Ambient Creek Status Monitoring Site 
Evaluation SOP (FS-12) to ensure site criteria defining “targeted, sampleable” are met.  
These criteria include site accessibility and stream characteristics that satisfy conditions 
that are applicable to the sampling protocols.  Evaluations will be conducted in the field 
to ensure each site meets the criteria.  It is recommended that sites are evaluated once 
during the fall season to conduct a field evaluation of site access issues and document 
flow status.  In some cases, a second site evaluation may need to be conducted during 
the spring, prior to sampling events, to confirm site is sampleable (i.e., site has flowing 
water or is wadeable).  During the site evaluations, the location of monitoring reach may 
be modified (within 300 meter length of stream) following criteria provided in FS-12.  
 
MOBILIZATION 
 
The field equipment to be mobilized by field personnel in advance of deployment is 
provided in each of the following SOPs: 
 

 Benthic macroinvertebrate SOP: Section1, Table 2 (Ode 2007) 
 Algae SOP: Appendix A (Fetcher et al. 2010) 
 Site access materials (maps, directions, keys, permits)  
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Prior to field sampling, all sampling equipment must be decontaminated following 
procedures described in RMC SOP FS-12 Field Equipment Decontamination Procedures.   
 
Check with contract labs to ensure field staff has proper sampling containers and is 
familiar with all sample storage and transportation requirements.  
 
REACH DELINEATION 
 
Once in the field, the first task will be to delineate the monitoring reach.  The standard 
BMI and algae sampling layout consists of a 150 m reach (streams < 10 m) or a 250 m 
reach (streams > 10 m).  The reach length may be less than 150 m for sites where 
standard reach length is constrained by factors related to site access or potentially 
significant changes to water quality (e.g., storm drain outfall or tributary confluence).   
 
The reach length is divided into 11 evenly spaced main transects, and 10 inter-transects 
(between each of the main transects), for a total of 21 transects per monitoring reach.  
Transects should be perpendicular to the flow direction.  Each transect is marked with 
flagging.  It is important to limit the amount of disturbance to the streambed while 
delineating the reach.    
 
Fill out all pertinent information on field data sheets or field computer data entry form, 
including GPS coordinates, site information, reach length, and notable field conditions.   
 
WATER CHEMISTRY 
 
At the downstream end of the reach, general water quality will be measured following 
RMC SOP FS-3 Performing Manual Field Measurements.  At the same locations water 
samples will be collected for analyses of nutrients, silica, chlorine (free and total), TOC 
and suspended sediment concentrations following RMC SOP FS-2 Manual Collection of 
Water Samples for Chemical Analysis.   

COLLECT SAMPLES 

BMI and algae samples are collected at 11 evenly spaced transects at each monitoring 
site using the Reachwide Benthos (RWB) method.  Sampling positions within each 
transect is alternated between the left, center and right positions along each transect 
(25%, 50% and 75% of the wetted width, respectively).  BMI samples are collected 
using a D-shaped kick net and algae samples are collected using three different methods 
corresponding to type of substrate found at the sample location.  The 11 subsamples for 
both BMI and algae are composited into a single “reachwide” sample.   One composited 
BMI sample, and four algae samples (subsampled from composite sample) consisting of 
soft-bodied algae, diatoms, chlorophyll a, and ash-free dry mass) are collected from 
each site.    
 
After collection, biological samples are preserved in the field, with the exception of soft 
algae samples.  BMI samples are preserved by adding 95% ethanol to each sample 
container.  Diatom samples are preserved with 10% formalin in a well-ventilated area.  
The soft algae samples are properly stored and transported to laboratory (within 4 day 
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holding time) where they are preserved using Glutaraldehye under an operating fume 
hood.  Chlorophyll a and AFDM samples are stored and transported on ice to laboratory.  
 
PHYSICAL HABITAT ASSESSMENT 
 
Physical habitat assessments (PHAB) incorporate quantitative and qualitative 
measurements taken at each of the 11 transects and 10 inter-transects.  RMC will collect 
PHAB measurements following procedures defined in the BASIC level of effort (Ode 
2007), with the following exceptions as defined in the FULL level of effort (as prescribed 
in the MRP): stream depth and pebble count + CPOM, cobble embeddedness, discharge 
measurements and in-stream habitat score.   In addition, the percent algal cover 
(measured during point intercept with pebble count), will be measured at each transect. 
 
DEMOBILIZATION 

 
Before leaving the sampling site, field personnel should perform the following tasks: 

 Review datasheets to ensure they are complete and legible, 
 Preserve samples as described in SOP FS-9, Sample Containers, Handling, and 

Chain of Custody Procedures, 
 Ensure that all containers are capped tightly and stored in an upright position to 

prevent leaking.  Algae samples should be placed in cooler on doublebagged 
cubed ice (per SOP FS-9, Sample Containers, Handling, and Chain of Custody 
Procedures), 

 All flagging marking each transect are removed from sample reach, 
 Verify that all sampling-related materials and equipment have been collected, 

and 
 Clean sampling equipment as described in SOP FS-7, Sampling Equipment.  

Cleaning Procedures, and decontaminate equipment as described in SOP FS-8, 
Field Equipment Decontamination Procedures before sampling at a new site. 

 
Chain of Custody Forms 
Every set of samples delivered to a laboratory must contain a complete Chain of Custody 
(COC) Form that lists all samples collected, the date/time of collection for each sample, 
and the analyses to be performed on those samples, as well as any special instructions 
to the laboratory (see SOP FS-9, Sample Containers, Handling, and Chain of Custody 
Procedures). A separate COC is required for each laboratory, for every shipment of 
samples. Electronic COCs may also be emailed to analytical laboratories, but the COCs 
must be sent before the samples arrive at their destinations. The original COC sheet (not 
the copies) is included with the shipment to the laboratory (inserted into a zip-top bag 
for protection), and the sampling crew retains a copy. 

 
Sample Delivery and Shipping 
After collection, biological samples are submitted to the respective analytical laboratories 
in containers as identified in SOP FS-9, Sample Containers, Handling, and Chain of 
Custody Procedures.  Samples should be delivered to the analytical laboratory as soon 
as possible after conclusion of sampling activities, but always sufficiently within sample 
hold time requirements (see SOP FS-9, Sample Containers, Handling, and Chain of 
Custody Procedures).  
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Samples being sent via a freight carrier require additional packing. Although care is 
taken in sealing the ice chest, leaks can occur. Leaking ice chests can cause samples to 
be returned or arrive at the lab beyond the holding time. Samples and ice should be 
bagged separately using zip-top bags, and then placed in a large trash bag inside the ice 
chest for shipping. Bubble wrap or other suitable protective packing material must be 
used to protect glass sample bottles. Ice should be double bagged to prevent melted ice 
water from leaking into the cooler. The large trash bag can be sealed by simply twisting 
the bag closed (while removing excess air) and taping the tail down. Prior to shipping, 
the drain plug of the ice chests should be taped shut, and packing tape should be used 
to secure the cooler lid. 
 
Quality Assurance/Quality Control 
 
Performance-based MQOs and protocols have been established for benthic 
macroinvertebrate bioassessments in the SMC Bioassessment QAPP (SCCWRP 2009), 
which can provide the necessary guidance for RMC laboratories to produce quality data.  
SWAMP is currently developing laboratory SOPs for BMI, taxonomic identification, which 
provide even greater detail on standard protocols provided in the Bioassessment QAPP. 
 
The SWAMP bioassessment group is also currently developing guidelines for quality 
assurance and quality control for algae data, including the development of laboratory 
SOPs, on-line identification tools and a standard taxonomic level of effort (similar to 
what SAFIT develops for BMIs).   It is anticipated that SWAMP will incorporate 
forthcoming tools and documentation into a statewide QAPP for benthic algae.  The RMC 
will update this QAPP to include MQOs for algae as they become available.   

 
There are no SWAMP data quality objectives for physical habitat data that is collected 
synoptically with benthic macroinvertebrate and algae data.  Similar to algae, the RMC 
will update this QAPP to include MQOs for physical habitat as they become available.   
SWAMP is currently developing additional guidance to assist  
 
Until a statewide SWAMP QAPP is developed that addresses both algae and physical 
habitat, the RMC will place strong emphasis on training and oversight for both 
field and laboratory personnel to ensure highest data quality.  Field personnel 
are expected to participate in annual training workshops provided by the Department of 
Fish and Game.  In addition, bioassessment teams will be assessed during annual field 
audits performed by SWAMP or equivalent. 
 

8



RMC SOP FS-1  
Biological Assessments   

 

   Version 1, Feb 2012 
 

 

References 
 
Fetscher, A.E., L. Busse, and P. R. Ode. 2009. Standard Operating Procedures for 
Collecting Stream Algae Samples and Associated Physical Habitat and Chemical Data for 
Ambient Bioassessments in California.  California State Water Resources Control Board 
Surface Water Ambient Monitoring Program (SWAMP) Bioassessment SOP 002. (updated 
May 2010). 
 
Ode, P.R., 2007. Standard Operating Procedures for Collecting Macroinvertebrate 
Samples and Associated Physical and Chemical Data for Ambient Bioassessments in 
California. California State Water Resources Control Board Surface Water Ambient 
Monitoring Program (SWAMP) Bioassessment SOP 001. 
 
SCCWRP. 2009.  Southern California Regional Watershed Monitoring Program 
Bioassessment Quality Assurance Project Plan.  Version 1. June 25, 2009.  Prepared by 
Southern California Coastal Water Research Project.  
 
 

9



RMC SOP FS-2 
Water Sample Collection    

 

   Version 1, Feb 2012 
 
 
 

STANDARD	OPERATING	PROCEDURES		
for	

Manual	Collection	of	Water	Samples	for	Chemical	Analysis,	
Bacteriological	Analysis,	and	Toxicity	Testing	

(SOP	FS‐2)	
	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  

This SOP applies to the following activities from MRP Table 8.1: 
Biological Assessment (re: water chemistry data) 
General Water Quality 
Chlorine 
Toxicity – Water Column 
Pathogen Indicators (bacteriological analysis) 

 
SOP Background and Application 

RMC participants intend to collect water quality samples using consistent 
protocols across jurisdictional boundaries, to the extent reasonable and feasible. 
These sample collection and handling protocols form part of the RMC field quality 
assurance program, to help ensure validity of resulting data and comparability 
with SWAMP protocols. This protocol describes the techniques used to collect 
water samples in the field in a way that neither contaminates, loses, or changes 
the chemical form of the analytes of interest. 

 
References to Existing SOPs  

This SOP is adapted from information provided in the following SOPs: 
 
(1) For water sampling: Standard Operating Procedures (SOPs) for Conducting 
Field Measurements and Field Collections of Water and Bed Sediment 
Samples in the Surface Water Ambient Monitoring Program (SWAMP), version 
1.0, released October 15, 2007 (SWAMP 2007). A pdf of the SOP is available for 
download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPP for targeted 
parameters: [PROVIDE LINKS/REFERENCES WHEN AVAILABLE] 
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Special Cautions and Considerations; Health and Safety  

Proper gloves must be worn to both prevent contamination of the sample and to protect 
sampling personnel from environmental hazards. The user should wear at least one 
layer of gloves, but two layers help protect against leaks. All gloves must be powder-
free. Disposable polyethylene, nitrile, or non-talc latex gloves are acceptable for many 
types of sampling; however, samples for low level metals and mercury analysis can only 
be collected and handled using polyethylene gloves as the outer layer.  
 
CAUTIONS 
When conducting sampling in areas of unknown water quality, especially in waters that 
are suspected to contain hazardous substances, bacteria, or viruses, it is preferable that 
at least one layer of gloves be of shoulder length, to limit skin contact with the source 
water.  
 
When using chemical cleaners, as required as part of the equipment cleaning and 
decontamination protocols (see SOP FS-7, Sampling Equipment Cleaning Procedures and 
SOP FS-8, Field Equipment Decontamination Procedures), always read the product label 
and adhere to all printed cautions and safety measures.  
 
When using acid preservatives, as required for certain nutrient analytes (see SOP FS-9, 
Sample Container, Handling Cleaning Procedures), be extremely careful not to spill or 
splash acid. Wear gloves, long-sleeved clothing, and protective eyewear at all times 
when handling acid. 
 
Methods/Procedures  

These SOPs pertain to manual collection of water quality samples only.  
 
MOBILIZATION 
At least one week prior to sample collection, contact the laboratory to notify them of the 
planned activity, order the necessary sample containers and analyte-free blank water 
provided by lab performing the analyses for blanks, and coordinate sample preservation 
and analysis for analytes with short holding times. Discuss with the laboratory the 
planned analyses and required sample containers as specified in the QAPP and SOP FS-
9, Sample Containers, Handling and COCs. Request that the lab provide most 
bacteriological sample bottles without the preservative sodium thiosulfate, but also 
request a few pre-preserved bacti sample bottles, in the event that chlorine is present in 
the sample stream at a particular site. 
 
Following is a recommended list of equipment to be mobilized by field personnel in 
advance of sampling operations; field crews are able to modify this list to account for 
site- and event-specific conditions. This list assumes that sampling will be conducted via        
manual grab sampling technique.  
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 Sampling containers (with labels) 
 Sample filtration device (if needed)  
 Concentrated H2SO4 for nutrient sample preservation, or sample bottles with 

preservative added 
 Cooler(s) 
 Cube ice, with zip-top bags for double-bagging 
 Zip-top bags for individual sample containers 
 Sampling pole (if needed) with device to hold sample bottles 
 Rope (if needed) with device to hold sample bottles 
 Detergent (Micro™, Liqui-Nox™, or equivalent) 
 Reagents (5% HCL, methanol, both reagent-grade) 
 Aluminum foil 
 Deionized water for rinsing of field equipment 
 Analyte-free blank water provided by lab(s) performing the analyses 
 Scrub brushes, minimum 2 
 Sample gloves (powder-free PE or vinyl, including shoulder-length gloves) 
 Dunnage material for protecting sample containers 
 Transparent tape “(tear-by-hand”) to cover labels  
 Containers for collecting liquid waste 
 Receptacle for collecting solid waste 
 GPS  
 Camera 
 Cell phone 
 Spare batteries for all electronics (GPS, cell phone, camera, etc.)  
 Paperwork (sampling plan, SOPs, COCs, datasheets, maps, permits, etc. as 

required) 
 
All equipment coming into contact with sample material should be pre-cleaned per 
protocols in SOP FS-7, Sampling Equipment Cleaning Procedures.  
 
SAMPLE COLLECTION 
Sample Container Labels   
Label each sample container with the station ID, sample code, matrix type, analysis 
type, project ID, and date and time of collection. To the extent feasible, pre-label 
containers prior to sampling, as it is difficult to write on labels once they are wet. See 
SOP FS-11 for sample identification and labeling protocols. 
 
Sample Location  
Water samples are collected from a location in the stream where the stream visually 
appears to be completely mixed. Ideally this would be at the centroid of the flow 
(Centroid is defined as the midpoint of that portion of the stream width, which contains 
50% of the total flow), but depth and flow do not always allow centroid collection. For 
stream samples, the sampling spot must be accessible for sampling physicochemical 
parameters, either by boat or wading. Sampling from a bridge or from the shoreline of 
any water body is the least acceptable method, but in some cases will be necessary.  
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Sample Collection Depth   
 Sub-Surface Grab Sample: Samples are typically collected at 0.1 m (~4 

inches) below the water surface. This permits containers to be opened, filled, 
and re-capped under water in most cases.  

 Surface Grab Sample: Samples are collected at the surface when water depth 
is <0.1 m. Because there can be differences in water chemistry on the surface, 
compared to subsurface, surface samples should be noted on the field data sheet 
as collected at 0 m.  

 
Sample Collection Methods 
Grab samples for most constituents are collected simply by direct submersion of the 
sample container into the stream whenever possible. When feasible, the sample 
containers should be opened, filled and recapped below the water surface.  Samples 
always should be collected upstream of sampling personnel and equipment, and with 
the sample container pointed upstream when the container is opened for sample 
collection. See additional procedures described below for “clean sampling techniques” 
that must be used for collection of trace metals samples. 
 
Water samples are collected before any bed sediment (sediment) samples are collected, 
where water and sediment samples are taken in the same reach. Care must be taken 
not to sample water downstream of areas where sediments have been disturbed in any 
manner by field personnel.  
 
If the centroid of the stream cannot be sampled by wading, sampling devices can be 
used to reach the sampling location. Such devices typically involve a means to extend 
the reach of the sampler, with the sample bottle attached to the end of the device for 
filling at the desired location. These methods do not allow opening of the sample 
container under water, so there is some potential for contamination when the container 
is opened prior to lowering the sample container into the stream.  
 
When sampling from a stream bank, the sample container is attached to a device which 
is attached in turn to the end of an extendable sampling pole. When no other option is 
available, sites may be accessed by bridge and sampled with a sample container-
suspending device, lowered into the stream at the end of a pole or rope. Extreme care 
must be taken to avoid contaminating the sample with debris from the rope and bridge. 
Care must also be taken to clean all sampling devices between stations, according to 
protocols specified in SOP FS-8, Field Equipment Decontamination Procedures.  
 
An intermediate container may be used for sample collection for some constituents, 
provided the intermediate container material matches that required for the particular 
analysis to be performed. See SOP FS-9, Sample Containers, Handling, and COCs, for 
details. Exceptions include bacteriological samples, which must be collected directly into 
a sterile container; intermediate containers are therefore not often used (as they must 
be sterile). Trace metals samples collected via clean sampling techniques (see below) 
also typically do not involve use of an intermediate container. 
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Clean Sampling Technique 
Samples to be analyzed for trace metals – including mercury – should be collected using 
“clean sampling techniques”. The specially-cleaned sample bottles should be received 
from the container cleaning facility (usually the analytical laboratory) double-bagged in 
zip-top plastic bags. 
 
The “clean hands” person touches only the sample container and the inner bag; these 
items have had no contact with the environment. The “dirty hands” person touches the 
outer bag, cooler, etc. The dirty hands person opens the outer bag, and the clean hands 
person opens the inner bag around the bottle. The clean hands person then removes 
the bottle from the inner bag. The clean hands person dips the bottle into the ambient 
water, with the cap on, to a depth of approximately 0.1 m (avoiding disturbing surface 
scum) when feasible, and fills the bottle to the top, placing the cap back on the bottle 
before being removed from the water. The lid is secured and the bottle is put back into 
the inner clean bag, which is sealed by the clean hands person. The dirty hands person 
then seals the outer bag, and places the double-bagged sample on ice in the cooler.  
 
Sample Filtration 
Per USEPA protocols, filtration of water samples for orthophosphate and trace metals 
(including mercury) analysis must be performed within 15 minutes of sample collection. 
As a practical matter, filtration for DOC should be performed along with filtration for 
orthophosphate.  It is therefore necessary to use a field filtration system, such as a 
peristaltic pump with in-line filter, or a syringe filter, for sample filtration. Samples are 
pumped or drawn via syringe and filtered directly into the sample container. This 
minimizes contamination by excluding the intermediate sampling device.  
 
Syringe Filtration Method  
The syringe (60 cc size, pre-cleaned in the laboratory) and in-line filter are pre-packed in 
two ziplock bags. The syringe and filter are taken out of the bags using “Clean 
Hands/Dirty Hands” technique when filtering samples for metals analysis, as previously 
described. The sub-surface water sample is collected by 1) wading out into the centroid 
portion of the stream, or by leaning over the edge of the boat, and aspirating water into 
the syringe, filling and rinsing the syringe five times with ambient water; 2) attaching 
the filter onto the syringe and filling the syringe body; 3) rinsing the filter with a few 
milliliters of the sample; 4) rinsing the sample bottle five times with the filtered ambient 
water; and 5) extruding the sample through the syringe filter and completely filling each 
bottle. The bottles are taken out of and put back into their bags using “Clean 
Hands/Dirty Hands” when filtering samples for metals analysis.  
 
Peristaltic Pump Method  
The basic “Clean Hands/Dirty Hands” technique is also applied in the use of a peristaltic 
pump with an in-line filter cartridge for metals-in-water sample collection. Dirty Hands 
removes the plastic cover from the end of the pump tubing and inserts the tubing into 
the sampling container. Dirty Hands holds the tubing in place. The in-line cartridge filter 
is attached to the outlet end of the tubing.  
Clean Hands takes the plastic cover off the other end of the tubing, and inserts that end 
into the sample stream. Dirty Hands turns on the pump and flushes l L of ambient water 
through the tubing to purge it for dissolved metals. Clean Hands removes the cap from 
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the sample bottle and uses the pump to fill it with ambient water. Clean Hands puts the 
cap back on the bottle and places it in the plastic bag.  
 
Sample Preservation 
Samples for certain constituents (principally nutrients; see SOP FS-9 for details) must be 
preserved with acid. Acidify samples in the field when possible. Preservative may be 
added to sample bottles in advance by laboratory. When field acidification is not 
possible, deliver samples to lab as soon as possible on day of collection, and instruct lab 
to acid-preserve samples immediately upon receipt. 
 
Bacteriological Samples 
Collect the bacteria grab samples by direct submersion as described above, being very 
careful not to touch the inside of the bottle or cap, and without rinsing the sample 
container. 
 
Ask the lab to provide most bacti sample bottles without the preservative sodium 
thiosulfate, which is required only in the presence of excess chlorine. If there is reason 
to believe that excess chlorine may be present in the sample stream (from a wastewater 
treatment plant effluent or swimming pool discharge upstream, for example), a simple 
field test kit may be used to determine whether chlorine is present in the water prior to 
sample collection. If chlorine is found to be present, collect bacti samples in sample 
bottles that have the sodium thiosulfate preservative added. 
 
If all the bacteria sample bottles contain sodium thiosulfate, remove the sodium 
thiosulfate by dumping it out of the container prior to sample collection into an 
appropriate waste container, unless the sample stream has tested positive for chlorine. 
 
If using an extension pole, remove the bacteria bottle cap, turn the bottle upside down, 
and plunge it into the water, facing upstream. Collect a water sample approximately four 
inches (4”) beneath the surface. Turn the bottle underwater into the current and away 
from you. In slow moving stream reaches, push the bottle underneath the surface and 
away from you in an upstream direction.  
 
Note that bacteria samples must be delivered to the analytical laboratory within six (6) 
hours of collection, and the lab must begin the analysis within an additional two (2) 
hours following delivery (for a nominal maximum of eight (8) hours following collection), 
per USEPA rule – therefore prior coordination with the laboratory on sample delivery 
timing is important. 
 
Toxicity Test Samples 
Using the standard grab sample collection method described previously for water 
samples, fill (for a typical suite of water toxicity tests conducted) the required amount of 
2.25-L (half gallon) amber glass bottles with water, put on ice, and cool to <6 °C. Prior 
to filling each bottle, rinse bottle with cap on three times in ambient water, being careful 
to avoid any surface scum. Label the containers as described above and notify the 
laboratory of the impending sample delivery, given the 36-hr holding time requirement. 
Sample collection must be coordinated with the laboratory at least one week in advance 
of the monitoring event to guarantee appropriate scheduling.  
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DEMOBILIZATION 
Before leaving the sampling site, field personnel should perform the following tasks: 

 Review datasheets to ensure they are complete and legible,  
 Preserve samples as described in SOP FS-9, Sample Containers, Handling, and 

Chain of Custody Procedures,  
 Ensure that all containers are capped tightly and stored in a cooler on double-

bagged cubed ice (per SOP FS-9, Sample Containers, Handling, and Chain of 
Custody Procedures),   

 Verify that all sampling-related materials and equipment have been collected, 
and 

 Clean sampling equipment as described in SOP FS-7, Sampling Equipment 
Cleaning Procedures, and decontaminate equipment as described in SOP FS-8, 
Field Equipment Decontamination Procedures before sampling at a different site. 

 
Sample Short-term Storage and Preservation   
Properly store and preserve samples as soon as possible. Usually this is done 
immediately after sample collection by placing the filled containers on bagged, cube ice 
in an ice chest. Sufficient ice is needed to lower the sample temperature to <6° C within 
45 minutes after time of collection. Sample temperature is maintained at <6 °C until 
delivered to the laboratory. Care is taken at all times during sample collection, handling 
and transport to prevent exposure of the sample to direct sunlight.  
 
Chain of Custody Forms  
Every set of samples delivered to a laboratory must contain a complete Chain of Custody 
(COC) Form that lists all samples collected, the date/time of collection for each sample, 
and the analyses to be performed on those samples, as well as any special instructions 
to the laboratory (see SOP FS-9, Sample Containers, Handling, and Chain of Custody 
Procedures). A separate COC is required for each laboratory, for every shipment of 
samples. Electronic COCs may also be emailed to analytical laboratories, but the COCs 
must be sent before the samples arrive at their destinations. The original COC sheet (not 
the copies) is included with the shipment to the laboratory (inserted into a zip-top bag 
for protection), and the sampling crew retains a copy.  
 
Sample Delivery and Shipping  
After collection, water samples are submitted to the respective analytical laboratories in 
containers as identified in SOP FS-9, Sample Containers, Handling, and Chain of Custody 
Procedures.  
 
Samples should be delivered to the analytical laboratory as soon as possible after 
conclusion of sampling activities, but always sufficiently within sample hold time 
requirements (see SOP FS-9, Sample Containers, Handling, and Chain of Custody 
Procedures). Note the especially short (six hour) timeframe for delivery of bacteriological 
samples to the lab. 
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Samples being sent via a freight carrier require additional packing. Although care is 
taken in sealing the ice chest, leaks can occur. Leaking ice chests can cause samples to 
be returned or arrive at the lab beyond the holding time. Samples and ice should be 
bagged separately using zip-top bags, and then placed in a large trash bag inside the ice 
chest for shipping. Bubble wrap or other suitable protective packing material must be 
used to protect glass sample bottles. Ice should be double bagged to prevent melted ice 
water from leaking into the cooler. The large trash bag can be sealed by simply twisting 
the bag closed (while removing excess air) and taping the tail down. Prior to shipping, 
the drain plug of the ice chests should be taped shut, and packing tape should be used 
to secure the cooler lid.  
 
Quality Assurance/Quality Control 

Readiness reviews, post-event sampling reviews, and field audits will be performed as 
part of the programmatic quality assurance program to help ensure that appropriate 
protocols are followed.  
 
Field crews must ensure that all sampling-derived wastes are contained and disposed of 
properly to prevent entry into the water body.  
 
Consistent with the QAPP, reagents should be inspected upon receipt and usage to 
ensure that they are of appropriate grade (e.g., reagent-grade or better) for cleaning 
purposes. 
 
Field Blank Samples 
When required, field blank samples are collected in the same manner as the 
environmental samples, as described below. For grab samples, bottles full of analyte-
free blank water provided by lab performing the analyses or Milli-Q water are opened at 
the site for the same length of time the sample bottles are open. The analyte-free blank 
water is poured directly into the blank sample container. 
 
When samples are filtered for dissolved metals analysis, field blanks are typically 
collected at the last site of a sampling trip, with the same tube and filter used to collect 
the last dissolved metals-in-water sample of the day (before the ambient sample is 
collected); and with the tube used for the last total metals-in-water sample of the day. If 
each sample is taken using a new set of tubing, a separate tubing-set should be used 
for the blank.  
 
Pumping Method 
The same Clean Hands/Dirty Hands collection techniques are followed for the field blank 
as the samples, pumping analyte-free blank water provided by the lab(s) performing the 
analyses from a clean container supplied by the laboratory.  
Syringe Method  
Field blanks are collected in much the same way as in the pumping method. “Clean 
Hands/ Dirty Hands” techniques are used. The syringe is taken out of the double bags, 
analyte-free blank water is aspirated into the syringe, syringe is rinsed five times with 
ambient water, the filter is attached, and the blank water is extruded into a sample 
bottle. A minimum of one blank per trip is taken, if required.  
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Adherence to the procedures described above, along with adherence to referenced SOPs 
for cleaning sampling equipment, handling samples, and decontaminating field 
equipment, will help ensure that water samples are collected in a manner that is 
representative of environmental conditions, and help ensure comparability of data with 
SWAMP protocols and MRP requirements. 
 
References 

MPSL-DFG Field Sampling Team, 2007. Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed Sediment 
Samples in SWAMP. Version 1.0. October 15, 2007.  
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STANDARD	OPERATING	PROCEDURES		
for	

Performing	Manual	Field	Measurements	
(SOP	FS‐3)	

	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  

This SOP applies to the following activities from MRP Table 8.1: 
Biological Assessment (re: field-measured water quality parameters) 
Chlorine 

 
SOP Background and Application 

RMC participants intend to collect perform water quality measurements using 
consistent protocols across jurisdictional boundaries, to the extent reasonable 
and feasible. These field measurement protocols form part of the RMC field 
quality assurance program, to help ensure validity of resulting data and 
comparability with SWAMP protocols. 

 
References to Existing SOPs  

This SOP is adapted from information provided in the following SOPs: 
 
(1) For field measurements of dissolved oxygen, temperature, conductivity, and pH: 
Standard Operating Procedures (SOPs) for Conducting Field Measurements 
and Field Collections of Water and Bed Sediment Samples in the Surface 
Water Ambient Monitoring Program (SWAMP), version 1.0, released October 15, 
2007 (SWAMP 2007). A pdf of the SOP is available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
The SWAMP Field Measurements SOPs portion of the above-referenced document is 
included in this RMC SOP FS-3 as Attachment 1. 
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPP for targeted 
parameters: [PROVIDE LINKS/REFERENCES WHEN AVAILABLE] 
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Special Cautions and Considerations; Health and Safety  

Proper gloves must be worn to both prevent alteration of the field measurements, and 
to protect sampling personnel from environmental hazards. The user should wear at 
least one layer of gloves, but two layers help protect against leaks. All gloves must be 
powder-free. Disposable polyethylene, nitrile, or non-talc latex gloves are acceptable for 
field measurements.  
 
CAUTIONS 
When performing measurements in areas of unknown water quality, especially in waters 
that are suspected to contain hazardous substances, bacteria, or viruses, it is preferable 
that at least one layer of gloves be of shoulder length, to limit skin contact with the 
source water.  
 
When using chemical cleaners, as required as part of the equipment cleaning and 
decontamination protocols (see SOP FS-7, Sampling Equipment Cleaning Procedures and 
SOP FS-8, Field Equipment Decontamination Procedures), always read the product label 
and adhere to all printed cautions and safety measures.  
 
Methods/Procedures  

These SOPs pertain to manual measurement of water quality parameters only. 
Automated field measurement is covered in SOP FS-4. 
 
Field measurement of dissolved oxygen (DO), temperature, conductivity, and pH are 
required during the annual bioassessment monitoring. Specific protocols for these 
measurements are to be found in the SWAMP Field Measurement SOPs, Attachment 1. 
 
Measurement of free and total chlorine is required twice annually, during the spring and 
dry weather seasons. Specific instructions for use of the Chemetrics test kits (K-2511 for 
low range, and K-2504 for high range) will be provided with individual test kits.  
 
Field Meter Calibration 
All field meters must be calibrated prior to use; this is typically done on a daily basis, 
prior to the first measurements of the day. Record the results of the field meter 
calibration on the Field Meter Calibration Record form, Attachment 2. 
 
Sample Location  
Direct field measurements or grab samples for field measurement purposes are collected 
from a location where the sample stream visually appears to be completely mixed. 
Ideally this is at the centroid of the flow (Centroid is defined as the midpoint of that 
portion of the stream width, which contains 50% of the total flow), but site conditions 
do not always allow centroid collection. The location must be accessible by boat or 
wading. Sampling from a bridge or from the shoreline of any water body is the least 
acceptable method, but in some cases will be necessary.  
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Sample Collection Depth   
 Sub-Surface Sample: Grab samples for field measurements are typically 

collected at 0.1 m (~4 inches) below the water surface. When the field probe is 
inserted directly into the stream, a measurement depth of 0.8 m (~8 inches) 
should be used to ensure that the probe is appropriately submerged.  

 Surface Sample: Grab samples for field measurements are collected at the 
surface when water depth is <0.1 m. Because there can be differences in water 
chemistry on the surface, compared to subsurface, surface samples should be 
noted on the field data sheet as collected at 0 m.  

 
Field Measurement Methods 
For DO, conductivity, temperature and pH, measurements may be made either by direct 
submersion of the instrument probe into the sample stream, or by collection of grab 
samples and immediate analysis of the grab sample in the field. Conductivity should be 
reported as specific conductivity/conductance (SC). 
 
When using the Chemetrics test kits for measurement of free and total chlorine, grab 
samples must be collected using a clean container, and the relevant instructions 
provided with the kits must be followed for sample preparation and analysis.  
 
Grab samples for field measurements are collected simply by direct submersion of the 
sample container into the stream whenever possible. Samples always should be 
collected upstream of sampling personnel and equipment, and with the sample 
container pointed upstream when the container is opened for sample collection.  
 
Grab samples are collected before any bed sediment (sediment) samples are collected, 
where water and sediment samples are taken in the same reach. Care must be taken 
not to sample water downstream of areas where sediments have been disturbed in any 
manner by field personnel.  
 
If the centroid of the stream cannot be sampled by wading, sampling devices can be 
used to reach the sampling location. Such devices typically involve a means to extend 
the reach of the sampler, with the sample bottle attached to the end of the device for 
filling at the desired location. These methods do not allow opening of the sample 
container under water, so there is some potential for contamination when the container 
is opened prior to lowering the sample container into the stream.  
 
When sampling from a stream bank, the sample container is attached to a device which 
is attached in turn to the end of an extendable sampling pole. When no other option is 
available, sites may be accessed by bridge and can be sampled with a sample container-
suspending device, lowered into the stream at the end of a rope. Extreme care must be 
taken to avoid contaminating the sample with debris from the rope and bridge. Care 
must also be taken to clean all sampling devices between stations, according to 
protocols specified in SOP FS-8, Field Equipment Decontamination Procedures.  
 
Before leaving the sampling site, field personnel should do the following: 

 Review datasheets to ensure they are complete and legible,  
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 Ensure that all sampling-related materials and equipment have been collected, 
and  

 Clean sampling equipment as described in SOP FS-7, Sampling Equipment 
Cleaning Procedures, and decontaminate equipment as described in SOP FS-8, 
Field Equipment Decontamination Procedures before sampling at a different site. 

 
Quality Assurance/Quality Control 

Readiness reviews, post-event sampling reviews, and field audits will be performed as 
part of the programmatic quality assurance program to help ensure that appropriate 
protocols are followed.  
 
Field crews must ensure that all sampling-derived wastes are contained and disposed of 
properly to prevent entry into the water body.  
 
Consistent with the QAPP, calibration reagents should be inspected upon receipt and 
usage to ensure that they are not expired. Similarly, as part of mobilization efforts, field 
crews should verify Chemetrics test kits are not expired, as the relevant comparators 
typically have a shelf life of one year from date of manufacture. 
 
Adherence to the procedures described above, along with adherence to referenced SOPs 
for cleaning sampling equipment and decontaminating field equipment, will help ensure 
that field measurements are made in a manner that is representative of environmental 
conditions, and help ensure comparability of data with SWAMP protocols and MRP 
requirements. 
 
References 

MPSL-DFG Field Sampling Team, 2007. Standard Operating Procedures (SOPs) for 
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The SOPs below are for reference and information purposes only, the documents are not required 
by the Surface Water Ambient Monitoring Program (SWAMP). Please see the SWAMP Quality 
Assurance Management Plan ( http://www.swrcb.ca.gov/swamp/qamp.html ) for more 
information regarding SWAMP QA/QC requirements. 
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Field Measurements 
 
Field Data Sheets 
Field data sheets are used to record field observations, probe measurements, and water and 
sediment chemistry sampling. Field data sheets are provided through the Marine Pollution 
Studies Laboratory website at: 
http://mpsl.mlml.calstate.edu/swdwnlds.htm  
Click on the Field Data Sheets for the most recent versions. There are guidelines provided below 
to standardize what is recorded on all data sheets and that should be helpful in completing each 
form. The Beaufort Scale (see at the end of this document) is also used for specifications and 
equivalent wind speeds for water conditions. The entries discussed below and on the field data 
sheets are recorded at each sampling site. 
 

 
Notes to Standardize SWAMP Field Data Sheets  

(For in the field use) 
 
Upon arrival at a sampling site, record visual observations on the appearance of the water and 
other information related to water quality and water use.  
 
Key Reminders to identify samples: 

1. Sample Time is the SAME for all samples (Water, Sediment, & Probe) taken at the 
sampling event. Use time of FIRST sample as it is important for the chain of custody 
(COC).  

2. Left Bank/Right Bank 
Left bank is defined as the bank to the left of the observer when facing downstream, and 
the right bank is to the right of the observer when facing downstream 

 
FIELD OBSERVATIONS: (each one of these observations has a Comment field in the 
database so use comment space on data sheet to add information about an observation if 
necessary) 
 
 

1. DOMINANT SUBSTRATE: if possible; describe DOMINANT substrate type; use 
UNK if you cannot see the dominant substrate type 

2. WADEABILITY: in general, is the water body being sampled wadeable to the average 
person AT the POINT of SAMPLE 

3. BEAUFORT SCALE: use scale 0-12; refer to scales listed at the end of this document.  
4. WIND DIRECTION: records the direction from which the wind is blowing 
5. PICTURES: Digital photos are taken to help document the actual sampling site. The 

convention is to take photos facing DOWNSTREAM, overlooking the site. Right bank 
and left bank are thus defined in this downstream-facing direction. Document any 
discrepancies from this convention. Only one photo is necessary, if both, left and right 
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bank, fit into one frame. Record all photos in the field data sheet space to record picture 
numbers given by camera; be sure to rename accordingly back in the office. All photos 
should be renamed and saved with the StationCode_yyyy_mm_dd_uniquecode (e.g. 
123ABC123_2007_07_01_BBDS). 

6. SITE ODOR: Note if hydrogen sulfide odor, musty odor, sewage odor, etc. is in the 
sampling reach  

7. SKY CODE: Note recent meteorological events that may have impacted water quality 
8. OTHER PRESENCE: VASCULAR refers to terrestrial plants or submerged aquatic 

vegetation (SAV) and NONVASCULAR refers to plankton, periphyton etc. 
9. PRECIPITATION: Note if any precipitation is occurring during sampling 
10. PRECIPITATION LAST 24 HOURS: Note how much precipitation has occurred 

within the last 24-h of sampling 
11. WATER ODOR: Note if the sample water being collected has odor 
12. WATER CLARITY: this describes the clarity of the water while standing creek side; 

clear represents water that is clear to the bottom, cloudy may not be clear to bottom but 
greater than 4” can be seen through the water column.  

13. WATER COLOR: This is the color of the water from standing creek side 
14. OBSERVED FLOW: Visual estimates in cubic ft/s. 
  

SAMPLE DETAILS: 
1. EVENT TYPE: Note the event type based which type of media is being collected 
2. SAMPLE TYPE: GRAB samples are when bottles are filled from a single depth; 

INTEGRATED sample are taken from MULTIPLE depths and combined.   
a. GRAB: use 0.1 for subsurface samples; if too shallow to submerge bottle; depth =0 
b. INTEGRATED: -88 in depth sampled, record depths combined in sample comments 

3. SAMPLING CREW: J. Smith, S. Ride (first person listed is crew leader) 
4. STARTING BANK: Which side of the stream was accessed first. Bearings are always 

recorded looking downstream  
5. OCCUPATION METHOD: What media was used to access the site 
6. TARGET LAT/LONG: Refers to the existing station location that the sampling crew is 

trying to achieve; can be filled out prior to sampling 
7. ACTUAL LAT/ LONG: is the location of the current sample event.  
8. SAMPLE LOCATION: describes from where IN water body sample was taken: Can be 

combined; ex: bank/thalweg or midchannel /thalweg 
9. HYDROMODIFICATION: Describe existing hydromodifications such as a grade 

control, drainage pipes, bridge, culvert 
10. HYDROMOD LOC: if there was an IMMEDIATE (with in range potentially effecting 

sample) hydromodification; was sample taken upstream or downstream of modification; 
if there is no hydromodification, NA is appropriate 

11. STREAM DEPTH, WIDTH & DISTANCE FROM BANK: describe in meters at 
point of sample. Distance from bank should be recorded from the starting bank 
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Field Data Logbook 
A Field Data Logbook or a Field Folder is taken into the field on each sampling trip. The use of 
bound or loose-leaf notebooks is left up to the entity conducting the monitoring.  A good safety 
precaution against the loss of a bound field data logbook is to photocopy the current pages upon 
returning from the field. These pages are kept on file at the specific sample collection entity’s 
office. If a loose-leaf notebook is used, take care to remove original field data log sheets from the 
notebook and file in the office. Copies of the field data log sheets may be left in the notebook for 
future reference.   
 
Field Data Logbooks (bound or loose leaf sheets) are maintained on file indefinitely in each 
regional office or contract laboratory office. They are never discarded, since the logbook may 
be the only written record of field measurements. Field Data Logbooks are reviewed periodically 
during SWAMP QA site visits. At this point, these field notes are not inclusive of the information 
that would be collected for biological assessment work, and several other data measurement 
types. 
 
Flow  
Sampling crews should be notified on reconnaissance forms if it is known that there is an 
operational United States Geological Survey (USGS) gage is located at or nearby a sampling 
site.  If there is a USGS gage nearby, a gage height in feet is recorded and later converted to an 
instantaneous flow value and recorded in the logbook. The gage height is always to be reported 
to the USGS for conversion to flow. If a USGS gage is not available, a flow measurement should 
be taken, if requested. See Instantaneous Flow Measurement information starting on page 13 in 
this document.  In addition, it is recommended that a flow severity value is recorded at each 
stream or river station that is not tidally influenced. See the Flow Severity section starting on 
page 13 of this document. Centroid velocity measurements may also be taken as a minimum 
acceptable rough characterization of the stream flow as requested, although this measurement is 
not to be recorded as a flow, since it is only a velocity measurement. 
 
Record of Samples Collected for Purposes of Chemical Analysis 
The general types of chemical samples to be collected are listed for each site, since this may vary 
from site-to-site (e.g., metals-in-water, pesticides-in-sediments, routine water quality). Analyses 
authorization forms are recommended since different authorized laboratories perform different 
chemical analyses.  The method of preservation for each chemical sample is recorded, as 
appropriate. 
 
Record of Data Submission 
The Logbook field must indicate in some manner whether data recorded in the logbook has been 
transcribed onto data forms and submitted to the SWAMP data management staff. 
 
 
 
 
 

27



MPSL-DFG Field Sampling Team SOP Procedure Number: 1.0 
Standard Operating Procedures (SOPs) for Conducting 
Field Measurements and Field Collections of Water and 
Bed Sediment Samples in SWAMP 

Date: 15 October 2007  

MPSL-DFG_FieldSOP_v1.0 Page: 5 of 64 
 
 
Other Observations  
Water Appearance 

 

Sediment Appearance  

 
Note general appearance (e.g., color, unusual amount of suspended matter, 
debris or foam) 

 

Color, Odor and sediment composition should be noted.  
 
Weather   

 
Note recent meteorological events that may have impacted water quality; 
(e.g., heavy rains, cold front, very dry, very wet) 

 
Biological Activity   

 
Note excessive macrophyte, phytoplankton or periphyton growth. The 
observation of water color and excessive algal growth is very important in 
explaining high chlorophyll a values. Other observations such as presence 
of fish, birds and spawning fish are noted. 

 
Watershed or 
Instream Activities 

 
Note instream or drainage basin activities or events that are impacting 
water quality (e.g., bridge construction, shoreline mowing, livestock 
watering upstream). 

 
Record of Pertinent 
Observations Related 
to Water Quality  
and Stream Uses  

  

 
If the water quality conditions are exceptionally poor, note that 
standards are not met in the observations, (e.g., dissolved oxygen is 
below minimum criteria). Note uses (e.g., swimming, wading, boating, 
fishing, irrigation pumps, navigation). Eventually, for setting water 
quality standards, the level of use will be based on comments related to 
the level of fishing and swimming activities observed at a station. 

Specific Sample 
Information  

 
Note specific comments about the sample itself that may be useful in 
interpreting the results of the analysis (e.g., number of sediment grabs, 
or type and number of fish in a tissue sample). If the sample was 
collected for a complaint or fish kill, make a note of this in the 
observation section. 

 
Missing Parameters 
 

 
If a scheduled parameter or group of parameters is not collected, make 
some note of this in the comments. 

 
Field Data Measurements 
While collecting water samples (see Field Collection Procedures for Water Samples section), 
record appropriate field measurements. When field measurements are made with a 
multiparameter instrument, it is preferable to place the sonde in the body of water to be sampled 
and allow it to equilibrate in the dissolved oxygen (D.O.) mode while water samples are 
collected. Field measurements are made at the centroid of flow, if the stream visually appears to 
be completely mixed from shore to shore. Centroid is defined as the midpoint of that portion of 
the stream width which contains 50% of the total flow. For routine field measurements, the date, 
time and depth are reported as a grab. Measure Quality Objectives (MQO’s) for field 
measurements are listed in appendix C of the SWAMP QAMP. 
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Recommended Depths for Conducting Field Data Measurements 
  
Water Depth Less than 5 ft 
 (<1.5 m) 

 
If the water depth is less than 5 ft (1.5 m), grab samples for water 
are taken at approximately 0.1 m (4 in.), and multi-probe 
measurements are taken at approximately 0.2 m (8 in.).  This is 
because all sensors have to be submerged, so 0.1 m would not be 
deep enough.  But taking a grab sample at 0.2 m is not always 
feasible, as it is difficult to submerge bottles to that depth, and in 
many cases the bottle will hit the stream bottom. 

 
Water Depth Greater than 
5 ft  (>1.5 m) 
 
 

 
If the water depth at the sampling point exceeds 5 ft (1.5 m) in 
depth, a vertical profile of dissolved oxygen, temperature, pH and 
specific conductance are made using the multiparameter probe 
equipment. The depth of the sonde at the time of measurement is 
most accurately determined from the depth sensor on the 
multiparameter sonde rather than depth labels on the cable. 

Vertical Depth Profiles 
and Depth-Integrated 
Sample Collection 

If depth integration sampling is being conducted, or if vertical 
profile measurements are requested, multi-probe measurements are 
made starting at a depth of 0.2 m, and are then conducted at 1.0, 
2.0, 3.0, 4.0, and 5.0 m depths after that until 5.0 m depth is 
reached. Beginning at 5.0 m, measurements are made every 5.0 m 
through depth profile. 

 
Field data for multiparameter vertical depth profiles are recorded in final form on the SWAMP 
Field Data Sheets and submitted to the SWAMP data management staff.  
Go to http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed information on data reporting.  
 
Water Temperature (OC) 
Water temperature data are recorded for each SWAMP visit in final form in a Field Data 
Logbook and submitted to the SWAMP data management staff.  
See http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed information on data reporting.   

 
 
Temperature Sampling Procedures  
Temperature is measured in-stream at the depth(s) specified above. Measuring temperature 
directly from the stream by immersing a multiprobe instrument or thermometer is preferred.  

 
Hand Held Centigrade Thermometer  
If an electronic meter is not available, the temperature is measured with a hand-held, centigrade 
thermometer (Rawson, 1982). 

< In wadeable streams, stand so that a shadow is cast upon the site for temperature 
measurement. 
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< Hold the thermometer by its top and immerse it in the water. Position the 
thermometer so that the scale can be read. 

< Allow the thermometer to stabilize for at least one minute, then without removing the 
thermometer from the water, read the temperature to the nearest 0.1o C and record. 

< Do not read temperature with the thermometer out of the water. Temperature readings 
made with modern digital instruments are accurate to within +_ 0.1o C. 

 
Temperature Measurement from a Bucket 
When temperature cannot be measured in-stream, it can be measured in a bucket-Nalgene or 
plastic. Care must be taken to insure a measurement representative of in-stream conditions.  
 
The following conditions must be met when measuring temperature from a bucket:  

< The bucket must be large enough to allow full immersion of the probe or 
thermometer.  

< The bucket must be brought to the same temperature as the water before it is filled.  
< The probe must be placed in the bucket immediately, before the temperature changes.  
< The bucket must be shaded from direct sunlight and strong breezes prior to and 

during temperature measurement.  
< The probe is allowed to equilibrate for at least one minute before temperature is 

recorded. 
< After these measurements are made, this water is discarded and another sample is 

drawn for water samples which are sent to the laboratory. 
 
pH (standard units) 
pH data is recorded for each SWAMP visit in final form on the Field Data Sheets and submitted 
to the SWAMP data management staff. See http://mpsl.mlml.calstate.edu/swdwnlds.htm for 
detailed information on data reporting.  
 
pH Sampling Equipment  
The pH meter should be calibrated according to the recommended procedures for calibration and 
maintenance of SWAMP field equipment. Calibration directions are listed in the manufactures 
field equipment operations manual. The pH function is pre and post calibrated every 24 h of use 
for multiparameter instruments. 
 
pH Sampling Procedures 
In-stream Method 
Preferably, pH is measured directly in-stream at the depth(s) specified earlier in this document. 
Allow the pH probe to equilibrate for at least one minute before pH is recorded to the nearest 0.1 
pH unit. 
 
pH Measurement from a Bucket  
When pH cannot be measured in-stream, it can be measured in a bucket-Nalgene or plastic. The 
following precautions are outlined above; “Temperature Measurement from a Bucket”. 
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Potential Problems 
 < If the pH meter value does not stabilize in several minutes, out gassing of   
  carbon dioxide or hydrogen sulfide, or the settling of charged clay particles   
  may be occurring (Rawson, 1982). 

< If out gassing is suspected as the cause of meter drift, collect a fresh sample, immerse 
the pH probe and read pH at one minute. 

< If suspended clay particles are the suspected cause of meter drift, allow the sample to 
settle for 10 min, then read the pH in the upper layer of sample without agitating the 
sample. 

< With care, pH measurements can be accurately measured to the nearest 0.1 pH unit. 
 
Dissolved Oxygen (mg/L) 
Dissolved oxygen (D.O.) data is recorded for each SWAMP visit in final form on a Field Data 
Sheet and submitted to the SWAMP data management staff.  
See http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed information on data reporting.   
 
Dissolved Oxygen Sampling Equipment  
The dissolved oxygen meter should be calibrated according to the recommended procedures for 
calibration and maintenance of SWAMP field equipment. Calibration directions are listed in the 
manufactures field equipment operations manual.  

  
Multiprobe Instrument 
Pre and post calibrate the D.O. sensor every 24 h and for elevations greater than 500 ft on the 
multiprobe instrument. Preferably, D.O. is measured directly in-stream at the depth(s) specified 
in the Field Measurements section above. The D.O. probe must equilibrate for at least 90 s 
before D.O. is recorded to the nearest 0.1 % saturation or mg/L. Care must be taken at profile 
stations to insure that the reading is stable for each depth. Since dissolved oxygen takes the 
longest to stabilize, record this parameter after temperature, conductivity and pH. If the D.O. 
probe has an operable, automatic stirrer attached, the D.O. probe does not have to be manually 
stirred. However, if the probe is not equipped with an automatic stirrer, manual stirring must be 
provided by raising and lowering the probe at a rate of 1 ft/s (0.3m/s) without agitating the water 
surface. If the stream velocity at the sampling point exceeds 1 ft/s, the probe membrane can be 
pointed upstream into the flow and manual stirring can be avoided (Rawson, 1982). 
 
D.O. Measurement from a Bucket  
When D.O. cannot be measured in-stream, it can be measured in a bucket-Nalgene or plastic, 
following precautions outlined in the Temperature Measurement from a Bucket listed above. 
During equilibration and reading, water should be moved past the membrane surface at a 
velocity of 1 ft/s (0.3 m/sec), either by automatic stirrer or manual stirring. If stirred manually in 
a bucket, the water surface is not agitated (Rawson, 1982).  
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24-Hour Average D.O. (if requested in special study) 
 
Unattended 24-Hour D.O. Data Collection 
Why Collect 24-Hour Data 
Dissolved oxygen sampling for standards compliance is targeted to water bodies where low 
instantaneous D.O. levels indicate partial or nonsupport of designated aquatic life uses. Intensive 
monitoring is conducted with automated equipment that is preset to record and store field 
measurements hourly over one 24-h period. Four or more dissolved oxygen measurements may 
also be made manually at 4-6-h intervals over one 24-h period, as long as one is made near 
sunrise (0500-0900 h) to approximate the daily minimum. However, data collected with 
automated equipment is preferred.  
 
When to Take Measurements 
All 24-h D.O. monitoring events must be spaced over an index period representing warm-
weather seasons of the year (approx March 15-October 15), with between one-half to two-thirds 
of the measurements occurring during the critical period (July 1-September 30). The critical 
period of the year is when minimum stream flows, maximum temperatures, and minimum 
dissolved oxygen concentrations typically occur in area streams. A flow measurement must be 
taken at the time of deployment. In a perennial stream, a 24-h data for standards compliance 
can not be used if the flow is less than the 7Q2. In perennial streams, the D.O. criterion to do not 
apply for flows under the 7Q2. A period of about one month must separate each 24-h sampling 
event. Additional samples may be collected outside the index period to further characterize a 
water body, but that information is generally not used for assessing standards compliance. 
 
Frequency of Measurements 
The measurement interval should be no more than once per 15 min and no less than once per 
hour. 
 
Where to Take Measurements 
For purposes of determining standards compliance with the 24-h average criteria, samples 
collected near the surface will be considered representative of the mixed surface layer. In deep 
streams, reservoirs, and tidally influenced water bodies, automated equipment is positioned 
between 1 foot (from the surface) to one-half the depth of the mixed surface layer. At least 10 24-
h monitoring events (using the 24-h criteria and/or absolute minimum criteria) at each site within 
a 5-year period are recommended to provide adequate data for assessment. 
 
When to Collect Other Routine Samples, if doing 24-hour D.O. measurements 
Other routine field measurements and water samples should be collect at either the time of 
deployment, at the reference check, or when the multiprobe recording 24-h data is retrieved.  
When ever possible, flow must be measured at the 24-h site.  
 
Priority for Scheduling 24-Hour Sampling Events 

< 303d listed waterbodies 
< Waterbodies with Concerns for DO problems (too few samples available for full use   

assessment). 
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< Occurrence of low D.O. concentrations observed during the day 
< Waterbodies with trends indicating declining D.O. concentrations 
< Waterbodies which would contribute to an Ecoregion data set 

 
Data Reporting for 24-hour D.O. measurements 
Dissolved oxygen values recorded over the 24-h period are summed and divided by the number 
of measurements to determine the average concentration, which is compared to the 24-h 
criterion. The lowest D.O. value from each 24-h set is compared to the minimum criterion. There 
will be occasions when a complete 24-h data set won’t be possible. For example, if there are 18 
measurements instead of 24, a time weighted diurnal average needs to be calculated. This can be 
easily done using GW Basic. 
 
Support of assigned aquatic life use is based on 24-h D.O. average and minimum criteria for 
each monitoring event. Report the 24-h average D.O. value, number of measurements over a 24-
h period, and the minimum, and maximum values. Report data as a time composite sample with 
a beginning and ending date and time, covering the 24-h period measured. 
 
 

Specific Conductance (µS/cm) 
 

Specific conductance should be recorded for each SWAMP visit in final form on a Field Data 
Sheet and submitted to the SWAMP data management staff.  
See http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed information on data reporting. 
 
Specific Conductance Sampling Equipment 
The conductivity meter should be calibrated according to the recommended procedures for 
calibration and maintenance of SWAMP field equipment. Calibration directions are listed in the 
manufactures field equipment operations manual.  
 
Specific Conductance Sampling Procedure  
Preferably, conductivity is measured directly in-stream at the depth(s) specified earlier in this 
document. Allow the conductivity probe to equilibrate for at least one minute before specific 
conductance is recorded to three significant figures (if the value exceeds 100). The primary 
physical problem in using a specific conductance meter is entrapment of air in the conductivity 
probe chambers. The presence of air in the probe is indicated by unstable specific conductance 
values fluctuating up to _+100 µS/cm. The entrainment of air can be minimized by slowly, 
carefully placing the probe into the water; and when the probe is completely submerged, quickly 
move it through the water to release any air bubbles. 
 
If specific conductance cannot be measured in-stream, it should be measured in the container it 
can be measured in a bucket-Nalgene or plastic. The following precautions are outlined above; 
“Temperature Measurement from a Bucket”. 
 
Salinity (parts per thousand--ppt, or ‰) 
The value for salinity is computed from chloride concentration or specific conductance. The 
calculation assumes a nearly constant ratio for major ions in an estuary when seawater is diluted 
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by river water. This assumption does not hold for cases where salinity is less than about three 
parts per thousand. Salinity determinations at such low values are only approximate. In estuarine 
waters, salinity is a relevant and meaningful parameter. Often the salinity may be low, 
approaching that of freshwater. Nevertheless, this is useful information.  Determine if a station is 
estuarine from historical records (i.e., experiences cases where salinity is >2.0 ppt) and always 
report salinity at this station, regardless of the salinity during periods of high flow.  
 
Salinity is measured directly in-stream at the depth(s) specified earlier in this document. Salinity 
data should be recorded for each SWAMP visit in final form on a Field Data Sheet and submitted 
to the SWAMP data management staff. See http://mpsl.mlml.calstate.edu/swdwnlds.htm for 
detailed information on data reporting. 
 
Values between 2.0 ppt and 1.0 ppt should be reported as <2.0 ppt rather than the actual value 
and values <1.0 ppt should be reported as <1.0 ppt. The field instruments compute salinity from 
specific conductance and temperature, and display the value in parts per thousand. Report 
salinity values above 2.0 ppt to the nearest 0.1 ppt. 
 
Secchi Disc Transparency (meters)--if requested in special study 
 
Secchi disk transparency should be recorded for each SWAMP visit in final form on a Field Data 
Sheet and submitted to the SWAMP data management staff. See 
http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed information on data reporting. 
 
Secchi Disk Sampling Equipment  

< Secchi disk, 20 cm in diameter 
< Measuring tape 

 
Secchi Disk Transparency Sampling Procedures 
Preferably, Secchi disk transparency is measured directly in-stream wherever conditions allow. 
The Secchi disk should be clean, weighted and suspended with chain, wire, or Dacron line (the 
line used to suspend the Secchi disk should not be nylon or cotton; stretching may cause 
erroneous readings). Another option is to attach the Secchi disk to a metal rod calibrated in 
metric units.  
 
  
Average Turbidity 

 
The Secchi disk should be lowered vertically in a location shielded 
from direct sunlight. Glare from the water's surface will affect the 
accuracy of the measurement. Don't wear sunglasses. 
 
Slowly lower the disk until it disappears from view. The person 
viewing the disk should maintain an eye level of less than two meters 
above the water's surface. Note the depth at which the disk disappears 
from view. 
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Slowly raise the disk until it becomes visible. Note the depth at which 
the disk reappears. 
 
Compute the mathematical average of the two depths noted and record 
the average value to two significant figures in the field logbook. The 
recorded average value is the Secchi disk transparency. 

 
 
High Turbidity 
(Muddy Water) 

 
In streams with very high turbidity, high velocity, and/or poor access, it 
may be necessary to measure Secchi disk transparency in a bucket. Fill 
the bucket from the centroid of flow being careful not to disturb the 
substrate. 
 
 
 
Follow steps above for measuring the Secchi disk depth within 30 s 
after raising the filled bucket from the water's surface. Or, re-suspend 
the solids by stirring, then quickly make the measurement. 
 
Record Secchi disk transparency to two significant figures. 

 
Low Turbidity 
(Clear Water) 

 
Some bodies of water will be so clear and shallow that it will not be 
possible to lower the Secchi disk until it disappears from view. 
 
Measure and record the depth at the deepest point accessible. Report 
Secchi disk transparency as greater than the deepest depth measured. 

 
 
Example (Low Turbidity): South Fork Rocky Creek is a small (<1 ft3/s) clear stream. The stream 
in the vicinity of the sampling site was less than 1 m deep and the bottom was clearly visible 
everywhere. However, a pool was located in the stream next to a bridge. The maximum depth of 
the pool was 2.6 m at which depth the Secchi disk was still visible. Therefore, Secchi disk 
transparency for South Fork Rocky Creek was recorded as > 2.6 m. 
 
Importance of Secchi Disk Data 
Eutrophication, the natural aging process in reservoirs and lakes is accelerated by human 
activities which add nutrients to lakes, reservoirs, and the surrounding watersheds. Section 314 
of the Clean Water Act (CWA) of 1987 requires all states to classify lakes and reservoirs 
according to trophic state. Although chlorophyll a is the most direct measure of algal biomass, 
other indices and programs utilize Secchi disk depth as the primary factor. 
 
Turbidity Measurement with Turbidity Meter 
Nephelometric Turbidity can be determined by measuring the amount of scatter when light is 
passed through a sample using a turbidity meter. The LaMotte 2020 Turbidity meter is a suitable 
instrument for example. 
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Meters should be calibrated using a standard close to the expected sample value. 
 
For instructions on how to operate the instruments refer to the manufacturer’s manual. Turbidity 
measurements can be executed together with water sampling. The turbidity sample has to be 
representative for the sampled water mass. Make sure that no gas bubbles are trapped in the vial 
for the reading and that the outside of the vial is wiped completely clean (i.e., meaning free of 
moisture, lint and fingerprints). Take several measurements to assure an accurate reading. Do not 
record values that vary greatly. If variations are small, record an average. If settling particles are 
present, record a reading before and one after settling. The meter might have to be recalibrated 
with a different standard, if the sample water readings are outside of the calibration standard 
limits. 
 
Days Since Last Significant Precipitation  
 
Significant precipitation is defined as any amount that visibly influences water quality. Water 
quality in small to medium streams and in the headwaters of many reservoirs is influenced by 
runoff during and immediately after rainfall events. This influence is site specific and poorly 
studied. As part of a new initiative to understand and regulate the adverse effects of runoff, 
SWAMP would like to associate recent rains or melted snow with ambient water quality, using a 
parameter defined as "days since last significant precipitation". Record the number of days, 
rounded to the nearest whole number, since a rain has occurred that, in the best professional 
judgment of monitoring personnel, may have influenced water quality. If it is raining when the 
sample is collected, or has rained within the last 24-h, report a value of <1. If it has been a long 
time since a significant rain, record this as greater than that particular value, for example >7 
days. If confidence about the recent history of precipitation is low, draw a line through the space 
on the data form. 
 
Flow Severity -- recommended new parameter 
 
Flow severity should be noted for each SWAMP visit to non-tidally influenced flowing streams 
and submitted in the comments on the SWAMP Field Data Sheet. It should be recorded even if 
flow is visible but not measurable on that sampling visit. There are no numerical flow guidelines 
associated with flow severity. This is an observational measurement that is highly dependent on 
the knowledge of monitoring personnel. It is a simple but useful piece of information when 
assessing water quality data. For example, a bacteria value of 10,000 with a flow severity of 1 
would represent something entirely different than the same value with a flow severity of 5. The 
six flow severity values are; 1=No Flow, 2= Low Flow, 3 = Normal Flow, 4 = Flood, 5 = High 
Flow, and 6 = Dry. The following are detailed descriptions of severity values:  
  
1 

 
No Flow  When a flow severity of one (1 = no flow) is recorded for a sampling 
visit, then a flow value of zero ft3/s  should also be recorded for that sampling visit. 
A flow severity of one (1) (no flow) describes situations where the stream has 
water visible in isolated pools. There should be no obvious shallow subsurface 
flow in sand or gravel beds between isolated pools. Low flow does not only apply 
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to streams with pools. It also applies to long reaches of bayous and streams that 
have no detectable flow but may have water from bank to bank. 

 
2  

 
Low Flow When stream flow is considered low a flow severity value of two (2) is 
recorded for the visit and the corresponding flow measurement is also recorded for 
that visit. In streams too shallow for a flow measurement but with detected water 
movement, record a value of < 0.10 cfs. Note: Use a stick or other light object to 
verified the direction of water movement (i.e., movement is downstream and not 
the affect of wind.) What is low for one stream could be high for another. 

 
3 

 
Normal Flow When stream flow is considered normal, a flow severity value of 
three (3) is recorded for the visit and the corresponding flow measurement is also 
be recorded for that visit. Normal is highly dependent on the stream. Like low flow, 
what is normal for one could be high or low for another stream.  

 
4 and 5 
 

 
Flood and High Flow  Flow severity values for high and flood flows have long 
been established by EPA and are not sequential. Flood flow is reported as a flow 
severity of four (4) and high flows are reported as a flow severity of five (5). High 
flows would be characterized by flows that leave the normal stream channel but 
stay within the stream banks. Flood flows are those which leave the confines of the 
normal stream channel and move out on to the flood plain. 

 
6  

 
Dry  When the stream is dry a flow severity value of six (6 = dry) is recorded for 
the sampling visit. In this case the flow is not reported. This will indicate that the 
stream is completely dry with no visible pools. 

 
Flow information for over 200 USGS sites is available on the Internet. The address is 
http://water.usgs.gov/index.html. This is useful information in determining flow conditions 
prior to sampling. This information may be included in general observations. 
 
Flow Measurement Method (Reporting) 
The method (or instrument) used to measure flow is noted by reporting a method number. The 
method numbers are: 
 
 

  
 
1- Flow Gage 
Station 
(USGS/IBWC) 

 
3- Electric 
(ex. Marsh-
McBirney) 

 
2- Mechanical  
(ex. Pigmy meter) 

 
4- Weir/Flume 

5- Other (orange 
peel, etc.) 
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Flow (ft3/s) 
If requested, flow data should be recorded for each monitoring visit to non-tidal, flowing 
streams. Flow data should be recorded in final form on a Field Data Sheet and submitted to the 
SWAMP data management staff. See http://mpsl.mlml.calstate.edu/swdwnlds.htm for detailed 
information on data reporting. The following are two exceptions to the flow reporting 
requirement: 
  
No Flow/ Pools  

 
If there is no flow at a stream site and accessible, isolated pools remain in 
the stream bed, collect and report the required field data and laboratory 
samples from the pools and report instantaneous flow. Under these 
conditions, flow (ft3/s) should be reported as zero. The reported flow 
severity value should be one. Pools may represent natural low-flow 
conditions in some streams and the chemistry of these pools will reveal 
natural background conditions.  

 
Dry  

 
If the stream bed holds no water, the sampling visit is finished. Report that 
the stream was "dry" in the observations and record a value of six 
(meaning "dry") for flow severity. No value is reported for flow since there 
is no water. 

 
Flow Measurement  
If a flow measurement is required at a site, measure and record flow after recording visual 
observations. The intent of measuring flow first is to delay collection of chemical and biological 
water samples with limited holding times. Care must be taken not to collect water samples in the 
area disturbed during flow measurement.  There are several acceptable flow measurement 
methods that can be used. 
 
U.S. Geological Survey (USGS) Gaging Station 
Some SWAMP Stations are sampled at sites where the USGS maintains flow gaging equipment. 
On any type of sampling visit to a site that has a USGS flow gage, observe and record the gage 
height to the nearest hundredth of a foot in the field logbook. Upon return to the office, contact 
the USGS office responsible for maintaining the gage. USGS personnel can provide the flow 
value in cubic feet per second (ft3/s) that corresponds to the gage height. Although SWAMP 
personnel may have a rating curve available to them, shifts associated with changes in the stream 
bed may occur over time. Always call the USGS to determine the shift. At some sites the shift 
changes frequently. At others, the relation between stream flow and gage height is almost 
unchanging. If a gage is no longer maintained by USGS, cross out the recorded gage height and 
be prepared to measure flow by another method on the return visit to that site.  
 
Several factors may influence the accuracy of the USGS rating curves that are used to convert 
gage height to flow. If there is any doubt about the accuracy of a USGS gage height reading or 
flow rating curve, sampling personnel should measure the flow if possible. 
 
 
Gage height may be indicated at a USGS gage by one of three methods: 
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Staff Gage  

 
Staff gages are enameled steel plates (with the appearance of large measuring 
tapes) bolted to some stable structure. For example, staff gages may be bolted 
to concrete bridge abutments, pillars, or docks. The staff gage face is white with 
black lettering and gradations. The gradations shown are feet, tenths of a foot, 
and 0.02 of a foot. The point at which the water level crosses the staff gage 
should be recorded to the nearest hundredth of a foot. 

 
Wire Weight 
Gage  

 
Wire weight gages are locked, metal boxes with approximate dimensions of 15 
in. long x 12 in. tall x 12 in. deep. Wire weight gages are usually affixed to 
bridge rails near mid-stream. They must be unlocked with a USGS key. The 
wire weight gages house a weight attached by wire cable to a graduated reel 
(gradations are tenths and hundredths of feet) with a counter at one end. 

 
 
 

 
When the reel is released the weight can be gradually lowered until the bottom 
of the weight contacts the water surface. At the point of contact, the weight 
causes the water surface to ripple slightly. Maintaining the weight in that 
position, record the counter value to the nearest whole number and the point 
indicated by the stylus on the graduated reel to the nearest hundredth of a foot. 
Determine if the gage is the movable type that can be moved to multiple 
locations on the bridge. This type is common on braided streams. A correction 
value is stamped on the bridge near each point that the gage can be attached. 
Record the corrected value as the gage height in feet. 

 
Bubble Gage 

 
Bubble gages are locked in metal sheds that are approximately 4 ft wide x 4 ft 
deep x 6.5 ft tall. The gage houses are most frequently located on the shore near 
a bridge but sometimes are attached to bridge pillars near mid-stream or 
established on the stream bank far from any bridge. The gage house must be 
unlocked with a USGS key. Bubble gages in gage houses usually indicate the 
gage height in two or three locations. A counter attached to the manometer 
system indicates gage height in feet. Some gage houses have stilling wells that 
can be entered. Often there is a staff gage on the inside wall. 

 
 

 
Most bubble gages are also equipped with digital recorders. Digital recorders 
consist of two white, coded discs, approximately 4 in. in diameter with a punch 
tape overlapping a portion of each disc. The discs are marked with 100 
gradations. As the front of the digital recorder is viewed, the stylus at the disc 
on the left indicates height in feet. The stylus at the disc on the right indicates 
gage height in hundredths of feet. The gage height from both discs should be 
added and the number recorded in the field logbook as gage height to the 
nearest hundredth of a foot. 

 
 

 
Many USGS metal sheds also contain a surface level recorder. This devise can 
be opened to determine how stable stream flow has been prior to the sampling 
event. Record observations concerning the flow hydrograph. 
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Instantaneous Flow Measurement 
Water quality monitoring visits to sites where there are no nearby USGS flow gauges will require 
water quality monitoring personnel to measure flow, when requested by Regional Water Quality 
Control Boards (Regional Boards). 
 
Flow Measurement Equipment 
Flow meter  
One of the following or an equivalent: 

< Marsh-McBirney Electronic meter 
< Montedoro-Whitney Electronic meter 
< Price Pigmy meter (with timer and beeper) 
< Price meter, Type AA (with Columbus weight) 

Additional Equipment 
< Top-setting wading rod (preferably measured in tenths of feet)(see Figure 1). 
< Tape measure (with gradations every tenth of a foot). 

 
Flow Measurement Procedure (USGS, 1969) 
Select a stream reach with the following characteristics: 

< Straight reach with laminar flow (threads of velocity parallel to each other) and bank 
to bank. These conditions are typically found immediately upstream of riffle areas or 
places where the stream channel is constricted. 

< The site should have an even streambed free of large rocks, weeds, and protruding 
obstructions that create turbulence. The site should not have dead water areas near the 
banks, and a minimum amount of turbulence or back eddies.  

Flat Streambed Profile (cross section) 
Stretch the measuring tape across the stream at right angles to the direction of flow. When using 
an electronic flow meter, the tape does not have to be exactly perpendicular to the bank 
(direction of flow). When using a propeller or pigmy type meter, however, corrections for 
deviation from perpendicular must be made.  
If necessary and possible, modify the measuring cross section to provide acceptable conditions 
by building dikes to cut off dead water and shallow flows, remove rocks, weeds, and debris in 
the reach of stream one or two meters upstream from the measurement cross section. After 
modifying a streambed, allow the flow to stabilize before starting the flow measurement. 
 
Record the following information on the flow measurement form (see example Flow 
Measurement Forms at end of this document): 

< Station Location and Station ID 
< Date 
< Time measurement is initiated and ended  
< Name of person(s) measuring flow 
< Note if measurements are in feet or meters 
< Total stream width and width of each measurement section 
< For each cross section, record the mid-point, section depth and flow velocity  
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Measuring the Stream Width   
Measure and record the stream width between the points where the tape is stretched (waters edge 
to waters edge).  
 
Determining the Number of Flow Cross Sections  
Determine the spacing and location of flow measurement sections. Some judgment is required 
depending on the shape of the stream bed. Measurements must be representative of the velocity 
within the cross-section. If the stream banks are straight and the depth is nearly constant and the 
bottom is free of large obstructions, fewer measurements are needed, because the flow is 
homogeneous over a large section. Flow measurement sections do not have to be equal width. 
However, they should be unless an obstacle or other obstruction prevents an accurate velocity 
measurement at that point.  No flow measurement section should have greater than 10% of the 
total flow. 
 
If the stream width is less than 5 ft, use flow sections with a width of 0.5 ft (See example 1 on 
page 23 of this document). If the stream width is greater than 5 ft, the minimum number of flow 
measurements is 10. The preferred number of flow measurement cross sections is 20-30 (See 
Example 2 on page 24 on this document). The total stream width is 26 ft with 20 measurements, 
section widths will be 1.3 ft (26/20 = 1.3). 
 
Determining the Mid-Point of the Cross Section 
To find the mid-point of a cross section, divide the cross section width in half. Using Example 2 
(see forms at end of document); 
 
< The total stream width is 26 ft with 20 cross sections and each cross section width is equal 

to 1.3 ft. 
< Divide 1.3 ft in half and the mid-point of the first section is 0.65 ft. In this example the tape 

at waters edge is set at zero (0) ft. 
< By adding 0.65 to zero the mid-point of the first section is 0.65 ft. 
< Each subsequent mid-point is found by adding the section width (1.3 ft) to the previous 

mid-point. For example; MIDPOINT #1 is 0.65 + 0.0 = 0.65; MIDPOINT #2 is 0.65 + 1.3= 
1.95 ft; MIDPOINT #3 is 1.95 + 1.3 = 3.25 ft and ....MIDPOINT # 20 is 24.05 +1.3. 

< Place the top setting wading rod at 0.65 ft for the first measurement. 
< Using a top setting wading rod, measure the depth at the mid-point of the first flow 

measurement section and record to the nearest 0.01 ft.  
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Figure 1. Top-Setting Wading Rod 
(Marsh-McBirney)
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Adjusting the Sensor Depth at a Cross Section 

Adjust the position of the sensor to the correct depth at each mid-point. The purpose of the top 
setting wading rod is to allow the user to easily set the sensor at 20%, 60%, and 80% of the total 
depth. The total depth can be measured with the depth gage rod. Each single mark represents 0.10 
foot, each double mark represents 0.50 foot, and each triple mark represents 1.00 foot (see Figure 
2). 
 

  
For Depths  
< 2.5 Ft  
 

 
If the depth is less than 2.5 ft, only one measurement is required at each 
measurement section. To set the sensor at 60% of the depth, line up the foot 
scale on the sliding rod with the tenth scale, located on top of the depth 
gage rod. If, for example, the total depth is 2.7 ft (as shown on Figure 2), 
then line up the 2 on the foot scale with the 7 on the tenth scale (Marsh-
McBirney 1990). 

 
For Depths > 2.5 
Ft  

 
If the depth is greater than 2.5 ft, two measurements should be taken at 
20% and 80% of the total depth. To set the sensor at 20% of the depth, 
multiply the total depth by two. For example, if the total depth is 2.7 ft, the 
rod would be set at 5.4 ft (2.7 x 2). Line up the 5 on the sliding rod with the 
4 on the tenth scale.  

 
For Depths > 2.5 
Ft (cont) 

 
To set the sensor at 80% of the depth, divide the total depth by two.  For 
example, the total depth is 2.7 ft the rod would be set at 1.35 ft (2.7/2). 
Line up the 1 on the sliding rod with the 0.35 on the tenth scale. The 
average of the two velocity measurements is used in the flow calculation. 
See page 2-36 for an example of a flow form recording measurements for 
depths greater than 2.5 ft. 

 
 

 
NOTE: The point where the rod is set for 20 and 80% of the depth will not 
equal values derived by calculating 20 and 80% of the total depth.   

 
Measuring Velocity (this has typically been measured at 6/10 of the total depth, for velocity-only 
measurements) 

< Position the meter at the correct depth and place at the mid-point of the flow 
measurement section. Measure and record the velocity and depth. The wading rod is 
kept vertical and the flow sensor kept perpendicular to the tape rather than perpendicular 
to the flow while measuring velocity with an electronic flow meter. When using a 
propeller or pigmy-type meter, however, the instrument should be perpendicular to the 
flow. 

< Permit the meter to adjust to the current for a few seconds. Measure the velocity for a 
minimum of 20 s with the Marsh-McBirney and Montedoro-Whitney meters. Measure 
velocity for a minimum of 40 s (preferably 2 min with the Price and pigmy meters). 

 
< When measuring the flow by wading, stand in the position that least affects the velocity 

of the water passing the current meter. The person wading stands a minimum of 1.5 ft 
downstream and off to the side of the flow sensor. 
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< A flow sensor, equipped with cable and weight may be used to measure flows where the 
water is too deep to wade. Follow the procedure involving meters attached to wading 
rods. 

< Report flow values less than 10 ft2 /s to two significant figures. Report flow values 
greater than 10 ft3/s to the nearest whole number, but no more than three significant 
figures. 

< In cases where the flow is low and falling over an obstruction, it may be possible to 
measure the flow by timing how long it takes to fill a bucket of known volume. 

 
Avoid measuring flow in areas with back eddies. The first choice would be to select a site with no 
back eddy development. However, this can not be avoided in certain situations. Measure the 
negative flows in the areas with back eddies. These negative values will be included in the final 
flow calculation. 
 
Calculating Flow 
To calculate flow, multiply the width x depth (ft2) to derive the area of the flow measurement 
section. The area of the section is then multiplied by the velocity (ft/s) to calculate the flow in 
cubic feet per second (cfs or ft3/sec) for that flow measurement section. When flow is calculated 
for all of the measurement sections, they are added together for the total stream flow (see Figure 
2).  
 
 Q=Total Flow (or discharge), W=Width, D=Depth, V=Velocity.  
 
Q = (W1 * D1 * V1) + (W2 *D2* V2) + ...... (Wn*Dn*Vn) 
 
What to Do with Negative Values 
Do not treat cross sections with negative flow values as zero. Negative values obtained from areas 
with back eddies should be subtracted during the summation of the flow for a site. 
 
Flow Estimate (ft3/s)  
 
Flow estimate data may be recorded for a non-tidally influenced stream when it is not possible to 
measure flows by one of the methods described above. Flow estimates are subjective measures 
based on field personnel's experience and ability to estimate distances, depths, and velocities. If 
flow can not be measured at a routine non-tidal station, a new site should be selected where flow 
can be measured. 
 
Flow Estimate Procedure 

< Observe the stream and choose a reach of the stream where it is possible to estimate the 
stream cross section and velocity. 

< Estimate stream width (ft) at that reach and record. 
< Estimate average stream depth (ft) at that reach and record.  Estimate stream velocity 

(ft/s) at that reach and record. A good way to do this is to time the travel of a piece of 
floating debris. If doing this method from a bridge, measure the width of the bridge. 
Have one person drop a floating object (something that can be distinguished from other 
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floating material) at the upstream side of the bridge and say start. The person on the 
downstream side of the bridge will stop the clock when the floating object reaches the 
downstream side of the bridge. Divide the bridge width by the number of seconds to 
calculate the velocity. The velocity can be measured at multiple locations along the 
bridge. These velocities are averaged. If this is done alone, watch for road traffic. 

< Multiply stream width (ft) times average stream depth (ft) to determine the cross 
sectional area (in ft2) which when multiplied by the stream velocity (in ft/s) and a 
correction constant, gives an estimated flow (ft3/s). 

 
Example: A stream sampler conducted a sampling visit to a stream while the flow meter was 
being repaired. The sampler looked at the creek downstream from the bridge and saw a good 
place to estimate flow. The stream width was around 15 ft. It appeared the average depth on this 
reach was about 0.75 ft. The sampler timed a piece of floating debris as it moved a distance of 10 
ft in 25 s downstream over the reach. An estimated flow with a smooth bottom was calculated 
using the following formula. 
 

Width x Depth x Velocity x A (correction factor)= estimated flow 
15 ft (width) x 0.75 ft (depth) x 2.5 ft/s (velocity) x A =25 ft3/s (cfs) 

 
A is a correction constant: 0.8 for rough bottom and 0.9 for smooth bottom 

 
Estimated flow should be reported to one or two significant figures. 
 

Experienced field personnel are able to estimate flow to within 20% of actual flow for total flows 
less than 50 ft3/s. The best way to develop this skill is to practice estimating flow before making 
measurements at all monitoring visits to non-tidally influenced flowing streams and then 
compare estimated flows with those obtained from USGS gages or from instantaneous flow 
measurements 
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Figure 2. Stream Flow (Discharge) Measurement 
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Example 1. 
Stream Flow (Discharge) Measurement 

Small Stream < 5 Ft Wide and #2.5 Ft Deep 
Stream:____OAK CREEK_____________________________________Date:__5/29/91_________ 
Station Description:_____at US Hwy 90A____________________________________   
Time Begin:__1545______Time End:__1630_______Meter Type:__Marsh-McBirney_____________ 
Observers:_____BK/MK_______Stream Width*:____5 ft_____ Section Width:____0.5 ft__________ 
Observations:__________________________________________________________________________________
____________________________________________________________________________ 

 
Velocity   

 
Section 

Midpoint 
(ft) 

 
Section 
Depth 

(ft) 

 
Observational 

Depth** 
Ft 

 
At Point  

(ft/s) 

 
Average 

(ft/s) 

 
Area W x D 

(ft2) 

 
Discharge (Q) 

V x A 
(ft3/s) 

   
0.25 

 
0.55   

 
0.05 

  
0.01375 

   
0.75 

 
0.80   

 
0.11 

  
0.044 

   
1.25 

 
0.85   

 
0.27 

  
0.42635 

   
1.75 

 
0.90   

 
0.49 

  
0.2205 

   
2.25 

 
1.10   

 
0.58 

  
0.275 

   
2.75 

  
1.50   

 
0.72 

  
0.540 

   
3.25 

 
1.20   

 
0.76 

  
0.456 

   
3.75 

 
0.90   

 
0.76 

  
0.342 

   
4.25 

 
0.75   

 
0.44 

  
0.165 

   
4.75 

 
0.30   

 
0.00 

  
0.00  

    
  

   

  
  

  

  

   

    
  

   

    
  

   

    
  

   

 
2.4826  

 
m3/s x 35.3 =ft3/s 

 
Total Discharge (3Q) (ft3/s) 
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Example 2. 
Stream Discharge Measurement Example (Larger Stream > 5 Ft and #2.5 Ft Deep) 

Stream:____RED RIVER_______________________________________Date:__5/28/91____________ 
Station Description:_____Post Oak Creek 40 m Below Sherman WWTP Outfall__________________  
Time Begin:__1542_____________Time End:__1601_____Meter Type:_Marsh-McBirney_________ 
Observers:_____CM, EW, DO_______Stream Width*:____26 ft___ Section Width:___1.3 ft_______ 
Observations:_________________________________________________________________________ 

 
Veloci y   t

 
Section 

Midpoint 
(ft) 

 
Section Depth 

(ft) 

 
Observational 

Depth** 
ft 

 
At Point  

(ft/s) 

 
Average 

(ft/s) 

 
Area W x D 

(ft2) 

 
Discharge (Q)  

V x A 
(ft3/s) 

   
0.65 

 
0.55   

 
2.03 

 
0.715 

 
1.451 

   
1.95 

 
0.40   

 
2.04 

 
0.520 

 
1.061 

   
3.25 

 
0.42   

 
2.02 

 
0.546 

 
1.103 

   
4.55 

 
0.38   

 
1.77 

 
0.494 

 
0.874 

   
5.25 

 
0.40   

 
1.75 

 
0.520 

 
0.910 

   
7.15 

 
0.42   

 
1.93 

 
0.546 

 
1.054 

   
8.45 

 
0.40   

 
1.99 

 
0.52 

 
1.035 

   
9.75 

 
0.37   

 
1.92 

 
0.481 

 
0.924 

   
11.05 

 
0.37   

 
1.56 

 
0.481 

 
0.750 

   
12.35 

 
0.43   

 
1.32 

 
0.559 

  
0.738 

   
13.65 

 
0.40   

 
1.36 

 
0.520 

 
0.707 

   
14.95 

 
0.42   

 
1.33 

 
0.546 

 
0.726 

   
16.25 

 
0.40   

 
1.35 

 
0.520 

 
0.702 

   
17.55 

 
0.45   

 
1.64 

 
0.585 

 
0.959 

   
18.85 

 
0.48   

 
1.70 

 
0.624 

 
1.061 

   
20.15 

 
0.48   

 
2.00 

 
0.624 

 
1.248 

   
21.45 

 
0.50   

 
1.95 

 
0.650 

 
1.268 

   
22.75 

 
0.40   

 
2.18 

 
0.520 

 
1.134 

   
24.05 

 
0.48   

 
1.71 

 
0.624 

 
1.067 

   
25.35 

 
0.50   

 
0.60 

 
0.650 

 
0.390 

 
m3/s x 35.3 =ft3/s 

 
Total Discharge (3Q) (ft3/s) 

 
19.162 
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Example 3. 
Stream Flow (Discharge) Measurement (Larger Stream > 5 Ft and >2.5 Ft Deep) 

Stream:____ARROYO COLORADO______________________________Date:__6/16/98___________ 
Station Description:_____Downstream of Harlingen WWTP__________________________________ 
Time Begin:__1400______Time End:__1445_____Meter Type:___Marsh-McBirney______________ 
Observers:_____JD, CK________Stream Width*:___47.5 ft___ Section Width:___2.375 ft________ 
Observations: *Note that the starting point is at 4.7 ft on the measuring tape and not zero. 

 
Velocity   

 
Section 

Midpoint 
(ft) 

 
Section Depth 

(ft) 

 
Observational 

Depth** 
ft 

 
At Point  
(ft/sec) 

 
Average 
(ft/sec) 

 
Area W x D 

(ft2) 

 
Discharge (Q) 

V x A 
(ft3/s) 

   
4.70 

 
0.73   

 
0.65 

 
1.73 

 
1.127 

   
7.08 

 
1.10   

 
1.08 

 
2.61 

 
2.822 

   
9.45 

 
1.85   

 
0.90 

 
4.39 

 
3.954 

   
11.83 

 
2.20   

 
1.05 

 
5.23 

 
5.486 

   
14.20 

 
2.20   

 
1.44 

 
5.23 

 
7.531 

   
16.58 

 
2.45   

 
1.09 

 
5.82 

 
6.342 

0.20 1.75  
18.95 

 
2.55 0.80 1.76  

 
1.76 

 
6.06 

 
10.659 

0.20 1.79  
21.33 

 
2.60 0.80 1.32 

 
1.56 

 
6.18 

 
9.633 

0.20 1.63  
23.70 

 
2.70 0.80 1.26 

 
1.45 

 
6.41 

 
9.298 

0.20 1.68  
26.10 

 
3.05 0.80 1.15 

 
1.42 

 
7.24 

 
10.286 

0.20 1.23  
28.48 

 
3.10 0.80 0.69 

 
0.96 

 
7.36 

 
7.068 

0.20 1.22  
30.85 

 
2.90 0.80 0.89 

 
1.06 

 
6.89 

 
7.301 

0.20 0.60  
33.23 

 
2.84 0.80 0.37 

 
0.49 

 
6.75 

 
3.305 

0.20 0.80  
35.60 

 
2.65 0.80 0.21 

 
0.51 

 
6.29 

 
3.210 

0.20 0.85  
37.98 

 
2.65 0.80 0.96 

 
0.91 

 
6.29 

 
5.727 

   
40.35 

 
2.20   

 
0.28 

 
5.23 

 
1.464 

   
42.73 

 
2.30   

 
0.16 

 
5.46 

 
0.874 

   
45.10 

 
2.05   

 
0.51 

 
4.87 

 
2.483 

   
47.48 

 
1.10   

 
0.49 

 
2.61 

 
1.280 

   
49.86 

 
0.65    

  
0.62 

 
1.54 

 
0.957 

 
m3/s x 35.3 =ft3/s Total Discharge (3Q) (ft3/s) 
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Stream Flow (Discharge) Measurement Form 
Stream:___________________________________________________________Date:_______________ 
Station Description:____________________________________________________________________ 
Time Begin:___________ Time End:_____________ Meter Type:__________________________ 
Observers:____________________ Stream Width*:______________ Section Width:___________ 
Observations:_________________________________________________________________________ 

 
Velocity   

 
Section 

Midpoint 
(ft) (m) 

 
Section 
Depth 

(ft) (m) (cm) 

 
Observational 

Depth** 
ft-m-cm 

 
At Point  

(ft/s) (m/s) 

 
Average 

(ft/s)(m/s) 

 
Area W x D 

(ft2) (m2) 

 
Flow (Q)  

V x A 
(m3/s) (ft3/s) 

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

    
  

   

 
 

 
m3/s x 35.3 =ft3/s 

 
Total Flow (Discharge) (3Q) (ft3/s) 

 
 
*  Make a minimum of 10 measurements when the total width is > 5.0 ft, 20 measurements preferred. 
** When water is < 2.5 ft deep take one measurement at each cross section. When water is > 2.5 ft deep, take two 

measurements at each cross section; one at 2  the total depth and the other at 2 x the total depth. Average the two velocity 
measurements. See SWAMP Procedures Manual for a detailed flow measurement method. 
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Summary of Significant Figures for Reporting Field Parameters 
  

Parameter 
 
Field Data Reporting Requirements 

 
Water Temperature 
(oC) 

 
Report temperature to the nearest tenth of a degree. Round 
insignificant figures 0 through 4 down and 5 thru 9 up. 
 

 
pH (s.u.)  

 
Report pH to the nearest tenth of a pH standard unit. 

 
D.O. mg/L 
 
D.O. (% saturation) 

 
Report dissolved oxygen to the nearest tenth of a mg/L. 
 
Report % saturation to the nearest tenth of a percent 

 
Specific Conductance 
(micro siemens/cm) 

 
Report specific conductance to only three significant figures if the 
value exceeds 100. Do not report ORP which is displayed by some 
multiprobes. 

 
Salinity (ppt) 

 
Report salinity values above 2.0 ppt to the nearest tenth of a part per 
thousand. In estuarine waters report the actual values displayed by 
the multiprobe above 2.0 ppt and values less than 2.0 as <2.0 or 
<1.0 only. Determine if a station is estuarine (i.e., experiences cases 
where salinity is >2.0 ppt) and always report salinity at this station, 
regardless of the salinity during periods of high flow. 

 
Secchi Disk (meters) 

 
Report Secchi depth transparency in meters to two significant 
figures.  

 
Days Since Last 
Significant 
Precipitation(days) 

 
Report whole numbers. If it is raining when the sample is collected 
or has rained within the last 24 h, report a value of <1. If it has been 
over a week since a rainfall event, report a value of > 7. 

 
Flow (ft3/s) 

 
Report instantaneous flow values less than 10 ft3/s to two significant 
figures. Report flow values greater than 10 ft3/s to the nearest whole 
number, but no more than three significant figures. When there is no 
flow (pools), report as 0.0. When there is no water, don't report a 
value, but report as "dry" in the observations. 

 
Flow Severity    (1-no 
flow, 2-low,  3-normal, 
4-flood,  5-high, 6-dry) 

 
When there is no flow (pools), report the severity as 1, and the 
instantaneous flow as 0.0 ft3/s. If the stream is dry, record only flow 
severity, as a value of 6. 
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BEAUFORT SCALE: Specifications and equivalent speeds for 
use at sea 
FORCE   EQUIVALEN SPEED           DESCRIPTION       SPECIFICATIONS FOR USE AT SEA 
      10 m above ground 
     Miles/hour knots 
0       0-1       0-1        Calm              Sea like a mirror 
 
1       1-3       1-3        Light air         Ripples with the appearance of 
      scales are formed, but without foam crests. 
 
2       4-7       4-6        Light Breeze      Small wavelets, still short, but more pronounced.  
      Crests have a glassy appearance and do not break. 
 
3       8-12      7-10       Gentle Breeze     Large wavelets. Crests begin to break. Foam of  
      glassy appearance. Perhaps scattered white horses. 
 
4      13-18     11-16       Moderate Breeze   Small waves, becoming larger; fairly frequent white  
      horses. 
 
5      19-24     17-21      Fresh Breeze      Moderate waves, taking a more pronounced long  
      form; many white horses are formed. Chance of  
      some spray. 
 
6      25-31     22-27       Strong Breeze     Large waves begin to form; the white foam crestsare  
      more extensive everywhere. Probably some spray. 
 
7      32-38     28-33       Near Gale         Sea heaps up and white foam from breaking waves  
      begins to be blown in streaks along the direction of  
      the wind. 
 
8      39-46    34-40       Gale              Moderately high waves of greater length; edges of  
      crests begin to break into spindrift. The foam is 
      blown in well-marked streaks along the direction of  
      the wind. 
 
9      47-54     41-47       Severe Gale       High waves. Dense streaks of foam along the  
      direction of the wind. Crests of waves begin to 
      topple, tumble, and roll over. Spray may affect  
      visibility. 
 
10     55-63     48-55       Storm             Very high waves with long over- hanging crests. he  
      resulting foam, in great patches, is blown in dense  
      white streaks along the direction of the wind.  On he 
      whole the surface of the sea takes on a white  
      appearance. The 'tumbling' of the sea becomes 
      heavy and shock-like. Visibility affected. 
Last edited on 09 January, 1999   Dave Wheeler weatherman@zetnet.co.uk 
Web Space kindly provided by Zetnet Services Ltd, Lerwick, Shetland. 
http://www.zetnet.co.uk/sigs/weather/Met_Codes/beaufort.htm 
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Form 1: Calibration Record Sheet 

Date: Time: Altitude (ft): mm Hg

S/N: Battery 
Voltage (%): 

mg/L

Calibrated by:

Temp. of 
Standard

Value of 
Standard (1) Initial Reading: Calibrated to:

pH Millivolts/Wiper Ck

mv  

mv  

mv  

Wiper OK

Wiper OK

Ambient Temp (2)
mg/L mg/L Wiper OK

Date: Time: Altitude (ft): mm Hg

Battery 
Voltage (%): mg/L

Temp. of 
Standard

Value of 
Standard

Instrument 
Reading

DO Calib. 
Value

Drift (+ -)

+- 5% Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+-0.3 NTU Q/A Ck: 

N/A mg/L mg/L +- 0.5 mg/l Q/A Ck: 

Notes:

Rev.2/21/2008

Lot #:                               

Comments

 Conductivity Cell Constant

 Sp.Cond. uS/cm

 pH Buffer 7.00

 pH Buffer 10.00

 pH Buffer 4.00

Dissolved Oxygen (mg/L) (1) 
Minimum 10 min equilibration time

(1) Value of DO Standard = 100% Saturation Value X Altitude Correction Factor
Calibration Information

Record the following diagnostic numbers after calibration

Lot #:                                

(Sonde Menu - Advanced - Cal Constants)

 pH Slope (pH 7 MV - pH 10 MV)  Range 162 to 180 MV

 pH MV Buffer 7.00

 pH MV Buffer 10.00

 DO Charge (N/A for ROX Probe)  Range 25 to 75

 Range 4.5 to 5.5

 DO Gain  Range 0.7 to 1.5

 pH MV Buffer 4.00

(Sonde Menu - immediately after pH 10 calibration)

(Sonde Menu - Advanced - Cal Constants)

(Sonde Menu - immediately after pH 4calibration)

(Sonde Menu - immediately after pH 7 calibration)

For DO Calibration (Value of DO Standard)

O2 100% Saturation Value at 
Ambient Temperature:

For DO Calibration Value

 Range 177 +-50 MV

 Range -177 +- 50 MV

 Range 0 +- 50 MV

If slope is very near lower limit, use only for spot-checking, not long-term deployment

(Sonde Menu - immediately after DO calibration)

DO Charge:

Lot #:                                  

Post-run Calibration Check
Barometric Pressure:  

(uncorrected)

Pre-run Calibration

Instrument Function

Barometric Pressssure:  
(uncorrected)

O2 100% Saturation Value at 
Ambient Temperature:(2)

Altitude Correction Factor : 
(Table 2)

 Please record calibration standard lot numbers. Record 
pH millivolts after each pH calibration.

Post Calibration Error Limits and Q/A 
Check

 Dissolved Oxygen (mg/L)

 Sp.Cond. uS/cm

 pH Buffer 4.00

 pH Buffer 7.00

 pH Buffer 10.00

Turbidity 

Lot #:

 DO Calibration 
Value = O2 

100% Sat. 
Value X Altitude 

Correction 
Factor

Turbidity 0 NTU

Turbidity 10.0 NTU

Lot #

Lot #

Calibration Check by:

 DO Calibration Value = O2 100% Sat. Value X Altitude Correction Factor

Instrument Function

Altitude Correction Factor : 
(Table 2)
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STANDARD	OPERATING	PROCEDURES		
for	

Continuous	General	Water	Quality	Measurements	
(SOP	FS‐4)	

	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This standard 
operating procedure (SOP) is part of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

 
General Water Quality 

 
SOP Background and Application 
This SOP is intended to standardize procedures for the maintenance, calibration, 
deployment, post-deployment and data evaluation of multi-probe instrument YSI 6600 
or 6920 series sonde or equivalent equipment.   
 
 
References to Existing SOPs  
This SOP is based on information provided in the document “Standard Operating 
Procedures for Conducting Time-Series Field Monitoring of Ambient Water 
Quality Measurements with a Multiparameter Instrument (YSI 6600 or 6920 
Sonde)”, March 2011, developed by Water Board Region 2.   
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPPs for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
 
 
Special Cautions and Considerations; Health and Safety 
 
Proper gloves must be worn to both prevent contamination of the sample and to protect 
sampling personnel from environmental hazards. The user should wear at least one 
layer of gloves, but two layers help protect against leaks. All gloves must be powderfree.  
Disposable polyethylene, nitrile, or non-talc latex gloves are acceptable for many types 
of sampling; however, samples for low level metals and mercury analysis can only be 
collected and handled using polyethylene gloves as the outer layer. 
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CAUTIONS 
When conducting sampling in areas of unknown water quality, especially in waters that 
are suspected to contain hazardous substances, bacteria, or viruses, it is preferable that 
at least one layer of gloves be of shoulder length, to limit skin contact with the source 
water. 
 
When using chemical cleaners, as required as part of the equipment cleaning and 
decontamination protocols (see SOP FS-7, Sampling Equipment Cleaning Procedures and 
SOP FS-8, Field Equipment Decontamination Procedures), always read the product label 
and adhere to all printed cautions and safety measures. 
 
Methods/Procedures  

The following standard procedures are provided for collecting general water quality data 
using multi-parameter probes.  Parameters include temperature, dissolved oxygen (DO), 
specific conductivity, and pH.  Water quality measurements will be collected once during 
the spring (concurrent with bioassessment sampling) and once during late summer 
(August – September) for 15 minute intervals over 1-2 week time period. 
 
CALIBRATION 
 
The accuracy of sonde probe readings must be checked against calibration standard 
solutions. Calibration of these probes to these standards must be performed prior to 
initial deployment, during interruptions in the deployment (i.e., field checks) and after 
the sonde is retrieved. The post-run calibration allows the data collected to be checked 
for accuracy and flagged as not meeting measurement quality objectives if necessary.    
 
It is recommended that both pre- and post-deployment calibrations be conducted in the 
laboratory.  Field calibrations are only recommended when equipment is deployed for 
longer than 2-3 weeks and field checks are necessary either due to need for battery 
replacement or potential for fouling.  If field calibrations are necessary, to the extent 
possible, work in the shade and maintain standard solutions at the same temperature.  
Example calibration data sheet is provided in Attachment 1. 
 
The following reagents and volumes are required to calibrate YSI 6600 sonde probes: 
 

Sensor Standard 
Solution 

Volume (ml) 
Upright Inverted 

DO (optical) Tap water 200  NA 
Specific 

conductivity 1000 uS 650 250 

pH 7.0 buffer 500 250 
pH 10.0 buffer 500 250 

 
A calibration option that reduces the volume of solution needed to calibrate sondes is 
the inverted position.  Refer to Section 2 in YSI (2009) User Manual for specific 
instructions on calibrating YSI 6600 sonde probes or the specifications given in user 
manual for equivalent monitoring equipment. 
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SITE SELECTION 
 
Site selection should be completed during field reconnaissance prior to the planned 
deployment date.   There are several factors to consider in the placement and 
installation of continuous water quality equipment, including: 
 

 Potential for water quality measurements at the site to be representative of the 
location being monitoring; 

 Potential for cross-section variation and/or vertical stratification; 
 Variability in stream stage than can be expected during deployment; 
 Conditions that may enhance rate of fouling (e.g., excessive fine sediment); 
 Need to protect equipment from high flow conditions; and 
 Need to protect from vandalism and theft. 

 
Refer to Wagner et al. (2007) for United States Geological Survey guidelines on selecting 
appropriate sites for the deployment of continuous water quality equipment. 
 
Once the monitoring site has been established, the deployment location needs to be 
determined.  The location should provide limited access and visibility of equipment to 
prevent human interference.   Ideally the deployment location should be partially shaded 
to reduce influence of direct sunlight on temperature readings.  The site should also 
ensure that sondes are continually submerged during any anticipated change in flow 
stage.   
 
Monitoring objectives should guide site selection process so that sondes can be used to 
collect the most useful and relevant data.  For example, if the objective is to evaluate 
potential factors limiting salmonid fish production, sondes could be deployed to measure 
temperature and DO in suitable spawning and/or rearing habitats that are utilized for 
key life stages (e.g., pool refugia during later summer season).   
 
MOBILIZATION 
 
The following equipment is mobilized by field personnel in advance of deployment. 
 

 YSI 6600 or equivalent (calibrated less than 24 hours before deployment event) 
 YSI 650 Multi-parameter Display System and Cable or field computer 
 Sonde Deployment Field Sheet 
 Pencils and clipboard 
 GPS 
 Camera 
 Toolkit (see SONDE INSTALLATION) 
 Clean probe guard 
 Wading gear 
 Site access materials (maps, directions, keys, permits) 
 Spare or Replacement sonde parts 

 
Assemble needed equipment and go to site.  Obtain GPS coordinates of site location and 
record the sampling event information on standard field sheet for sonde data provided 
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Figure 1. Metal cage used to secure 
sonde during deployment. 

in SOP FS-10.  Prior to installation, remove calibration/transport cup and install probe 
guard.  Connect sonde to 650 Display System or laptop computer and program the 
sonde at specified time interval to start logging water quality measurements following 
instructions provided in Section 3.3 in Water Board (2011).    
 
SONDE INSTALLATION 
 
There are many different methods for securing water quality equipment. Two methods 
of deployment of continuous water quality equipment are provided here:  (1) attached 
to a metal cage and (2) anchored to an 
existing structure in a channel.  Sondes can 
be attached to metal cages, constructed 
with heavy gage 2-3 inch diameter metal 
tubing, with weights attached to the base 
(Figure 1).  The monitoring equipment is 
attached to the metal cage using hose 
clamps.  The metal cage can be placed in 
deepest part of the channel and anchored 
to a fixed location on the streambank (e.g., 
tree) using stainless steel cables and key 
locks.  The cage protects the equipment 
and keeps sensors about 6 inches off the 
stream bottom to reduce potential for 
fouling by fine sediment. 
 
An alternative method is to use place a sonde inside a section of 4-inch diameter PVC 
pipe modified with holes to allow water to flow around the probes.  Screw caps 
containing eyebolts are secured at each end.  Steel cables and key locks are used to 
attach the PVC pipe (at eyebolt) to a fixed location in the streambed or on the bank 
(e.g., existing tree).  PVC tubing can be placed at different depths depending on the 
structures used for anchoring the tubing.   
 
Measure the following and record on the site field sheet: Stream Depth (at sonde 
probes), Stream Width and Distance from Bank (always measure from left streambank - 
LB).  Take a couple pictures of the sonde deployed (from the streambank as well as a 
close up) and record them on the field sheet. Document detailed instructions about how 
to access the site and find the sonde deployment location so that someone with little or 
no knowledge of the site can find the instrument with minimal effort. 
 
FIELD CHECK 
 
At locations suspected of variable water stages or potential for fouling during the 
deployment period, a field check of the sonde may be necessary to ensure that its 
probes remain submerged under the water and/or the sensors are operating efficiently.  
If the stream flow drops significantly between field checks, especially in non-perennial 
creeks, the field operator(s) need to re-evaluate conditions and decide whether or not to 
retrieve the instrument from its original deployment location.  In the event that the field 
crew decides to retrieve the sonde from its current deployment location, they will also 

58



RMC SOP FS-4  
Continuous Water Quality    

 

   Version 1, Feb 2012 
 

 

need to evaluate if there is another suitable deployment location within the reach.  If a 
sonde is re-deployed in the field, data should be downloaded and sonde should be 
calibrated following instructions provided in Section 2.2 Water Board (2011). 
 
SONDE RETRIEVAL 
 
Retrieve the data sonde and connect to the 650 MDS or field computer.  End data 
logging using procedures outlined in Section 5.2 Water Board (2011). Remove the cable 
from the sonde and replace the waterproof cap. Remove the sonde from the creek, 
detaching it from its anchor and collecting any wire or fasteners. Remove the probe 
guard and secure the calibration cup over the probes, making sure there is a little water 
in the bottom to keep the air damp. Gather all equipment and exit site.  
 
POST-DEPLOYMENT ACCURACY CHECK 
 
Complete a post-deployment accuracy check on the retrieved sonde as soon as possible 
after data retrieval. A post-deployment accuracy check is conducted in the field before 
cleaning the probes. To do this, follow the directions in Section 2.2 Water Board (2011) 
but without selecting Calibrate. The sonde probes are placed in each standard 
solution and all pertinent information including initial readings are recorded.  

 
After the field accuracy check, the instrument should be transported back to the lab and 
cleaned before performing an additional accuracy check/calibration. This provides 
information about the amount of influence that fouling may have had on the field 
measurements. The first accuracy check is performed in the field to minimize the 
disturbance of the buildup. If instrument fouling is minimal, the double accuracy check 
may be unnecessary.  
 
Quality Assurance/Quality Control 
 
There are two processes for reviewing and validating YSI multi-probe water chemistry 
data.  The first process is to export YSI EcoWatch data to Excel and review the raw data 
to flag potential outliers and removed “out-of-water” data.   Refer to Section 7 in Water 
Board (2011) for specific instructions on downloading and formatting data.  
 
The second process is to review the pre- and post-deployment calibration data to 
determine if the data are within acceptable ranges of accuracy and precision.  Calculate 
the drift between the two measurements to determine if it meets SWAMP Measurement 
Quality Objectives (MQOs) (see SWAMP Quality Assurance Project Plan - Table A25). 
Any parameters that drifted significantly must be noted. Data must be flagged as 
estimated or rejected depending on how severely they exceed the MQOs.  

 
A calibration record spreadsheet is available that automatically calculates drift as well as 
percent accuracy or bias for post-deployment accuracy checks or calibration events: 
 
http://www.swrcb.ca.gov/water_issues/programs/swamp/docs/cwt/toolbox/15_21_dqmprojectfile
.xls 
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Navigate to the Calibration & Accuracy Checks tab and enter post-deployment accuracy 
checks and calibrations. The formula will calculate the differential or drift and the 
percent accuracy. The Field Precision tab uses the repeated field measurements to 
calculate reproducibility (RPD) and determines the maximum RPD.  
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Attachment 1 – Calibration Work Sheet for  
Multiparameter Probes 
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Form 1: Calibration Record Sheet 

Date: Time: Altitude (ft): mm Hg

S/N: Battery 
Voltage (%): 

mg/L

Calibrated by:

Temp. of 
Standard

Value of 
Standard (1) Initial Reading: Calibrated to:

pH Millivolts/Wiper Ck

mv  

mv  

mv  

Wiper OK

Wiper OK

Ambient Temp (2)
mg/L mg/L Wiper OK

Date: Time: Altitude (ft): mm Hg

Battery 
Voltage (%): mg/L

Temp. of 
Standard

Value of 
Standard

Instrument 
Reading

DO Calib. 
Value

Drift (+ -)

+- 5% Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+-0.3 NTU Q/A Ck: 

N/A mg/L mg/L +- 0.5 mg/l Q/A Ck: 

Notes:

Rev.2/21/2008

Lot #:                               

Comments

 Conductivity Cell Constant

 Sp.Cond. uS/cm

 pH Buffer 7.00

 pH Buffer 10.00

 pH Buffer 4.00

Dissolved Oxygen (mg/L) (1) 
Minimum 10 min equilibration time

(1) Value of DO Standard = 100% Saturation Value X Altitude Correction Factor
Calibration Information

Record the following diagnostic numbers after calibration

Lot #:                                

(Sonde Menu - Advanced - Cal Constants)

 pH Slope (pH 7 MV - pH 10 MV)  Range 162 to 180 MV

 pH MV Buffer 7.00

 pH MV Buffer 10.00

 DO Charge (N/A for ROX Probe)  Range 25 to 75

 Range 4.5 to 5.5

 DO Gain  Range 0.7 to 1.5

 pH MV Buffer 4.00

(Sonde Menu - immediately after pH 10 calibration)

(Sonde Menu - Advanced - Cal Constants)

(Sonde Menu - immediately after pH 4calibration)

(Sonde Menu - immediately after pH 7 calibration)

For DO Calibration (Value of DO Standard)

O2 100% Saturation Value at 
Ambient Temperature:

For DO Calibration Value

 Range 177 +-50 MV

 Range -177 +- 50 MV

 Range 0 +- 50 MV

If slope is very near lower limit, use only for spot-checking, not long-term deployment

(Sonde Menu - immediately after DO calibration)

DO Charge:

Lot #:                                  

Post-run Calibration Check
Barometric Pressure:  

(uncorrected)

Pre-run Calibration

Instrument Function

Barometric Pressssure:  
(uncorrected)

O2 100% Saturation Value at 
Ambient Temperature:(2)

Altitude Correction Factor : 
(Table 2)

 Please record calibration standard lot numbers. Record 
pH millivolts after each pH calibration.

Post Calibration Error Limits and Q/A 
Check

 Dissolved Oxygen (mg/L)

 Sp.Cond. uS/cm

 pH Buffer 4.00

 pH Buffer 7.00

 pH Buffer 10.00

Turbidity 

Lot #:

 DO Calibration 
Value = O2 

100% Sat. 
Value X Altitude 

Correction 
Factor

Turbidity 0 NTU

Turbidity 10.0 NTU

Lot #

Lot #

Calibration Check by:

 DO Calibration Value = O2 100% Sat. Value X Altitude Correction Factor

Instrument Function

Altitude Correction Factor : 
(Table 2)
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STANDARD	OPERATING	PROCEDURES		
for	

Continuous	Temperature	Measurements	
(SOP	FS‐5)	

	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This standard 
operating procedure is part of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

 
Temperature 

 
SOP Background and Application 
This SOP is intended to standardize procedures for the collection of time series 
temperature data using the Onset HOBO ® Water Temp Pro V2 temperature data 
loggers (hereafter referred to as Hobos) or equivalent equipment. 
 
 
References to Existing SOPs  
This SOP is based on information provided in the document “Standard Operating 
Procedures for Conducting Time-Series Field Monitoring of Ambient Water 
Temperature Measurements with an Onset HOBO ® Water Temp Pro V2”, May 
2011, developed by Water Board Region 2.   
 
Relevant QA/QC protocols are also referenced in the associated RMC Quality Assurance 
Project Plans for bioassessment and water quality monitoring: [PROVIDE 
LINKS/REFERENCES WHEN AVAILABLE] 
 
 
Special Cautions and Considerations; Health and Safety 
 
Proper gloves must be worn to both prevent contamination of the sample and to protect 
sampling personnel from environmental hazards. The user should wear at least one 
layer of gloves, but two layers help protect against leaks. All gloves must be powderfree.  
Disposable polyethylene, nitrile, or non-talc latex gloves are acceptable for many types 
of sampling; however, samples for low level metals and mercury analysis can only be 
collected and handled using polyethylene gloves as the outer layer. 
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CAUTIONS 
When conducting sampling in areas of unknown water quality, especially in waters that 
are suspected to contain hazardous substances, bacteria, or viruses, it is preferable that 
at least one layer of gloves be of shoulder length, to limit skin contact with the source 
water. 
 
When using chemical cleaners, as required as part of the equipment cleaning and 
decontamination protocols (see SOP FS-7, Sampling Equipment Cleaning Procedures and 
SOP FS-8, Field Equipment Decontamination Procedures), always read the product label 
and adhere to all printed cautions and safety measures. 
 

Methods/Procedures  

The following standard procedures are provided for the collection of time series water 
temperature data.  Temperature measurements will be collected for 60 minute intervals 
between April and September one time each year.   
 
CALIBRATION 
 
The accuracy of HOBOs or equivalent equipment should be checked against a certified 
NIST-traceable reference thermometer in water baths at two temperatures: room 
temperature and ice water. The NIST-traceable reference thermometer should be sent 
to an authorized specialist annually for at least a 2-point accuracy check and re-
certification. Accuracy of the reference thermometer must be within  0.2 C. HOBOs 
must be fully immersed in water in order to perform a proper accuracy check (Water 
Board 2011). Temperature sensors should be within 0.2 C at both temperatures. If they 
do not meet this requirement, they should not be considered suitable for deployment. 
 
Ice water accuracy check procedures documented here are based on the 
recommendations from the manufacturer and from Water Board staff. Onset 
documentation suggests allowing 15 minutes minimum for temperature to stabilize 
before proceeding with the accuracy check. HOBO models requiring waterproof housings 
for underwater deployment have been shown to exhibit much longer lag times for full 
equilibration.  Consequently, allow more time for temperature stabilization with HOBOs 
that require separate waterproof housings. 
 
SITE SELECTION 
 
Site selection should be completed during field reconnaissance prior to the planned 
deployment date.   There are several factors to consider in the placement and 
installation of equipment, including: 

 Potential for temperature measurements at the site to be representative of the 
location being monitoring 

 Potential for cross-section variation and/or vertical stratification 
 Variability in stream stage than can be expected during deployment 
 Need to protect from vandalism and theft 
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Once the monitoring site has been established, the deployment location needs to be 
determined.  The location should provide limited access and visibility of equipment to 
prevent human interference.   Ideally the deployment location should be partially shaded 
to reduce the influence of direct sunlight on temperature readings and allow HOBOs to 
be continually submerged during any anticipated change in flow stage.   
 
Monitoring objectives should guide site selection process so HOBOs can collect the most 
useful and relevant data.  For example, if the objective is to evaluate potential factors 
limiting salmonid fish production, equipment could be deployed to measure temperature 
in suitable spawning and/or rearing habitats that are utilized for key life stages (e.g., 
pool refugia during later summer season).   
 
MOBILIZATION 
 
The following equipment is mobilized by field personnel in advance of deployment. 

 Onset HOBO Water Temp Pro V2 or equivalent (pre-programmed in office) 
 Blank HOBO Deployment Field Sheet 
 Handheld water quality instrument to take field measurements (water temp, DO, 

pH, and conductivity). 
 HOBO deployment schedule 
 Pencils and clipboard 
 GPS 
 Camera 
 Toolkit (see HOBO INSTALLATION) 
 Wading gear 
 Site access materials (maps, directions, keys, permits) 
 Spare HOBOs (or equivalent) 

 
Prior to a field visit, program HOBOs, or equivalent equipment, to collect data at 
minimum of 60-minute intervals following instructions provided in Section 3.2: 
Instrument Programming of Water Board (2011) or specifications in user manual.  For 
HOBOs, this programming step will require accessing the most current version of 
HOBOware Pro software on a computer.   
 
Assemble needed equipment and go to deployment site.  Obtain GPS coordinates of the 
site location and record the sampling event information on a field sheet.  Using 
handheld water quality instrument, take two measurements of temperature, pH, 
dissolved oxygen (mg/L & %) and specific conductivity approximately 2 minutes apart.  
Prepare for HOBO installation following procedures provided in next section. 
 
INSTALLATION 
 
Secure the HOBO or equivalent device, at deployment site using weights (u-bolts, fish 
weights), cable and clamps, zip ties or other equipment..  Measure the following and 
record on the field sheet: Stream Depth (at HOBO location), Stream Width and Distance 
from Bank ((always measure from left streambank - LB).  Take a couple pictures of the 
sonde deployed (from the streambank as well as a close up) and record them on the 
field sheet. Document detailed instructions about how to access the site and find the 
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Sonde deployment location so that someone with little or no knowledge of the site can 
find the instrument with minimal effort. 
 
If multiple devices are being deployed within one reach, repeat previous steps to deploy 
any additional HOBOs. Assemble equipment and return to the office. The equipment will 
not be harmed if the flow decreases or their deployment location goes dry so field 
checks are not necessary.  

 
Upon returning to the office, locate deployment site on Google Earth or anther satellite 
program and print screen image(s) to be included in the site file. These will be valuable 
to the retrieval team.  
 
RETRIEVAL 
 
Before leaving office to retrieve the instrument, make sure that the crew is familiar with 
the current deployment location – review pictures and notes from deployment. Assemble 
all necessary keys or combinations to access the site as well as necessary equipment, 
and go to the site.  Once at site, obtain GPS coordinates of the site location and record 
the sampling event information on a field sheet.  Using a handheld water quality 
instrument, take two measurements of temperature, pH, dissolved oxygen (mg/L & %) 
and specific conductivity approximately 2 minutes apart.  Gather all equipment and exit 
site. 
 

Quality Assurance/Quality Control 

Accuracy checks on HOBO devices, or equivalent, are conducted prior to deployment 
and typically done one time each year (i.e., accuracy checks are not necessary for 
subsequent deployments within year time period).  No post-deployment checks are 
necessary. 

 
The following steps are necessary to check instrument measurement accuracy for 
HOBOs: 
 

 Program HOBO(s) and record temperatures in water, taken at room temperature 
and in an ice bath, for a 15-minute period following procedures described in 
Section 2.2 of Water Board (2011) 

 Download data from HOBO to computer using HOBOware Pro software 
 Create an Excel file that includes the NIST thermometer readings, transcribed 

from the hardcopy, and each of the HOBO temps data for the room temperature 
and ice water accuracy checks. 

 To determine if all the HOBOs meet manufacturer’s accuracy specifications, 
calculate the mean difference and standard deviation for each HOBO using form 
in Attachment 1 and following instructions provided in Section 2.2 of Water 
Board (2011).   
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A mean difference exceeding 0.2 °C indicates that a particular HOBO unit exceeds the 
manufacturer’s accuracy specification and should be repaired or replaced.  
Measurements should not exceed 0.2 standard deviations.  Once the accuracy check 
and analysis is complete, any HOBOs that meet the accuracy specifications 
mentioned above are ready to prepare for deployment in the field. 
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Attachment 1 – HOBO accuracy worksheet 
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Form 1: HOBO Accuracy Check Record Sheet 
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STANDARD	OPERATING	PROCEDURES		
for	

Collection	of	Bedded	Sediment	Samples	for	Chemical	
Analysis	&	Toxicity	

(SOP	FS‐6)	
	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 

 
SOP Background and Application 
Consistent techniques to collect, aliquot, and handle sediment samples are 
employed as part of the RMC field quality assurance program to ensure validity 
of resulting data and comparability with SWAMP protocols.  

 
References to Existing SOPs  
This SOP is adapted from information provided in the following SOPs: 
 
(1) For sediment sampling: Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed 
Sediment Samples in the Surface Water Ambient Monitoring Program 
(SWAMP), version 1.0, released October 15, 2007 (SWAMP 2007). A pdf of the SOP is 
available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPP for targeted 
parameters: [PROVIDE LINKS/REFERENCES WHEN AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety\ 
 
CAUTIONS 
When using chemical cleaners, as required as part of the equipment cleaning proocols 
(see SOP FS-11, Sampling Equipment Cleaning Procedures and FS-12, Field Equipment 
Decontamination Procedures), always read the product label and adhere to all printed 
cautions and safety measures. Proper gloves must be worn to both prevent 
contamination of the sample and to protect the sampler from environmental hazards 
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(disposable polyethylene, nitrile, or non-talc latex gloves are recommended, however, 
metals and mercury sample containers can only be sampled and handled using 
polyethylene gloves as the outer layer). The user should wear at least one layer of 
gloves, but two layers help protect against leaks.  
 
When conducting sampling in areas of unknown water quality, it is preferable that at 
least one layer be of shoulder length when conducting sampling to limit skin contact 
with water source.  
 
Methods/Procedures  
Sampling methods employed for collection of sediment toxicity and sediment chemistry 
samples are identical, and in the interests of efficiency and representativeness, sampling 
for the two should be conducted concurrently.  Bed sediment (sediment) samples are 
collected after any water samples are collected where water and sediment are taken in 
the same reach. Care must be taken not to sample sediments that have been disturbed 
in any manner by field personnel.  
 
Sediment samples are collected into a compositing bucket or container, where they are 
thoroughly homogenized in the field, and then aliquotted into separate jars for chemical 
or toxicological analysis. After collection and homogenization, sediment samples are 
submitted to the respective analytical laboratories in containers as identified in SOP FS-
13, Sample Containers, Handling, and Chain of Custody Procedures.  
 
MOBILIZATION 
Following is a recommended list of equipment to be mobilized by field personnel in 
advance of sampling operations; field crews are able to modify this list to account for 
site- and event-specific conditions present. This list assumes that sampling will be 
conducted via the preferred sediment scoop method.  If reconnaissance indicates that 
an alternative method is required, additional equipment will need to be mobilized and 
prepared. 
 

 Compositing bucket (glass or inert-coated1 stainless steel) 
 Sampling scoops, 2 minimum (polyethylene or inert-coated2 stainless steel) 
 Detergent (Micro™, Liqui-Nox™, or equivalent) 
 Reagents (5% HCL, methanol, both reagent-grade) 
 Aluminum foil 
 Deionized water 
 Scrub brushes, minimum 2 
 Sample gloves (PE or vinyl, including shoulder-length gloves) 
 PPE (properly decontaminated) 
 Sampling containers (with labels) 
 Coolers 
 Wet ice, with zip-top bags for double-bagging 
 Zip-top bags for individual sample containers 
 Dunnage material for protecting sample containers 

                                                      
1 Kynar or similar 
2 Ibid 
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 Container for collecting liquid waste 
 Receptacle for collecting solid waste 
 GPS (with spare batteries) 
 Camera (with spare batteries) 
 Cell phone (with spare batteries / backup) 
 Paperwork (sampling plan, SOPs, COCs, datasheets, maps, permits, etc. as 

required) 
 Tear by hand transparent tape (for sample labeling) 

 
All equipment coming into contact with sample material should be pre-cleaned per 
protocols in FS-11, Sampling Equipment Cleaning Procedures.  
 
SITE SELECTION 
Many of the chemical constituents of concern are adsorbed onto fine particles. One of 
the major objectives in selecting a sample site, and in actually collecting the sample 
while on site, is to obtain recently deposited fine sediment, to the extent possible. Field 
personnel should avoid hard clay, bank deposits, gravel, disturbed and/or filled areas. 
Any sediment that resists being scooped is probably not recently deposited fine 
sediment material. In following this guidance, the collection of sediment is purposefully 
being biased for fine materials, which must be discussed thoroughly in any subsequent 
interpretive reporting of the data, in regards to representation of the collected sample to 
the environment from which it was collected. Field personnel should select a sampling 
site with lower hydrologic energy, looking first at areas such as the leading edges of 
point bars, around emergent vegetation, near the toe of bank in slight bays, beneath 
undercuts and root wads at bank (also where scoured below old channel structures), 
and behind large rocks or other obstructions. Field personnel should take care to sample 
only sediments deposited by stream processes, not sediments deposited by other 
processes such as local landslides and bank sloughing. 
 
As described in the following sections, field personnel will conduct a qualitative 
assessment of the proposed sampling site to identify appropriate sampling locations. If a 
suitable site for collecting sediments cannot be found at a station, sampling personnel 
should not collect the sediment sample, and should instead attempt to reschedule the 
sample collection. If this is not possible or unlikely to yield positive results, field 
personnel should make a note so that the missing sample is accounted for in the 
reconciliation of monitoring events during reporting phase. Sites that are routinely 
difficult to collect should be considered for elimination or relocation from the sample 
schedule, if appropriate. 
 
SEDIMENT COLLECTION 
Field personnel should collect no deeper than the top 2 cm of sediment for analysis. Five 
or more (depending on the volume of sediment needed for conducting analyses) fine-
sediment sub-sites within a 100-m reach are sampled into the compositing bucket prior 
to aliquotting.  
 
Before conducting sampling, field personnel should survey the proposed sampling area 
for appropriate fine-sediment depositional areas before stepping into the stream, to 
avoid disturbing possible sediment collection sub-sites. Personnel should then carefully 
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enter the stream and start sampling at the closest appropriate reach, then continue 
sampling upstream. If sampling sites that passed the visual assessment do not in fact 
contain a sufficient volume of suitable sediments, then field personnel should follow the 
above-identified steps for rescheduling/reporting. In some cases, access restrictions may 
require that field personnel enter the creek upstream of likely sampling locations. In this 
case, field personnel should attempt to walk on hard substrate and avoid areas of fine 
sediments. Three possible sampling methods may be selected from, depending on site-
specific conditions present:  
 
SEDIMENT SCOOP METHOD 
This is the preferred method for sampling within shallow streams. Field personnel 
submerge a pre-cleaned scoop no more than 2cm into the substrate and transfer 
sediment to the homogenizing bucket and aliquot samples as detailed below. Care 
should be taken to move slowly to best ensure that a minimal amount of fine materials 
escape with overlying water from the scoop during this process. Should the sample 
collector determine that a particular scoop of sediment is unacceptable due to loss of 
fine material in the sampling process, or inappropriate substrate collected, the sediment 
should be discarded in the stream or on the bank, downstream of the sampling area. 
Once a sufficient volume of material is collected, field personnel should homogenize and 
aliquot samples as described below.  
 
HAND CORE METHOD 
A hand core may be used in wadeable streams where there is very fine sediment. The 
hand core sampler consists of a 3-in. diameter polycarbonate core that is 8 inches long. 
Field personnel push the core into the sediment to the desired depth, pull the core out 
of the sediment, and cap the bottom by placing their gloved hand underneath the core 
to hold the sediment in place. Hand cores are usually measured and marked at 2 cm 
length so the sampler knows how far to deploy the core into the sediment. The grab 
may be rejected by the collector if material is observed slumping out of the bottom or if 
the core overpenetrates. Should the sample collector Field personnel then empty the 
collected sediment into a homogenizing bucket and aliquot samples as detailed below.  
 
MECHANICAL GRAB METHOD 
A mechanical sediment grab (e.g., Ekman grab) may be used be used to collected 
sediment from deeper, non-wadeable streams, or from locations where access to the 
creek is limited. Field personnel should slowly lower the grab to the bottom with a 
minimum of substrate disturbance, trigger the device, and retrieve the closed grab at a 
moderate speed. Upon retrieval, field personnel should examine the sample to ensure 
that the sample is acceptable. Criteria for accepting / rejecting grabs include: 
 

 Mud surface must not be pressing out of the top of the sampler. If it is, 
lower the grab more slowly. 

 Sediment surface should be flat and level in the sampler. If it is not level, the 
grab has tilted over before closing. 

 Sediment surface should appear undisturbed. 
 
Upon collection of an acceptable grab, the sediment is next examined for depth of 
penetration, color and thickness of top aerobic zone, and texture. These observations 
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are recorded in the logbook. Field personnel then collect the top 2cm of sediment using 
sampling scoops, transfer to homogenizing bucket, and follow instructions for aliquotting 
as described below. All adhering sediments should be scrubbed away prior to using the 
grab again at the same site. 
 
 
SAMPLE PREPARATION 
The process of homogenizing and aliquotting material into sample containers requires 
two field personnel, both gloved and observing standard clean sampling technique 
protocols. One member of the field team homogenizes and aliquots sample material, 
while the second member retrieves sample containers, opens them, and caps after 
filling.  
 
Field personnel should stir the collected sediment within the homogenizing bucket with a 
sample scoop until sample material attains a homogeneous nature. Field personnel 
should then quickly scoop sediment out of the homogenizing container and place into 
desired sampling containers, making sure to stir the sediment in the homogenizing jar in 
between each aliquot. Before leaving the site, field personnel should ensure that all 
containers are capped tightly and stored in a cooler on double-bagged cubed ice (SOP 
FS-13, Sample Containers, Handling, and Chain of Custody Procedures). Samples should 
be returned to an appropriate sample refrigerator or transferred to analytical laboratory 
as soon as possible after conclusion of daily sampling activities, but always sufficiently 
within sample hold time requirements (SOP FS-13, Sample Containers, Handling, and 
Chain of Custody Procedures).  
 
DEMOBILIZATION 
Before leaving the sampling site, field personnel should review datasheets to ensure 
they are complete and legible, and should verify that all sampling-related materials have 
been collected. After completing sampling operations, field personnel should preserve 
samples as described in SOP FS-13, Sample Containers, Handling, and Chain of Custody 
Procedures. Field personnel should also clean sampling equipment as described in SOP 
FS-11, Sampling Equipment Cleaning Procedures, and decontaminate PPE as described 
in SOP FS-12, Field Equipment Decontamination Procedures before sampling at a 
different site.  
 
Quality Assurance/Quality Control 
Readiness reviews, post-event sampling reviews, and field audits will be performed as 
part of the programmatic quality assurance program as a means to ensure that 
appropriate protocols are followed.  
 
Field crews should ensure that all sampling-derived wastes are contained and disposed 
of properly to best ensure against loss to the water body.  
 
Consistent with the QAPP, reagents should be inspected upon receipt and usage to 
ensure that they are of appropriate grade (e.g., reagent-grade or better) for cleaning 
purposes. 
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Adherence to procedures for locating and accessing sample sites, and for rejecting grabs 
as described above, will best ensure that fine materials are collected in a manner that is 
representative of environmental conditions present.  Adherence to referenced SOPs for 
cleaning sampling equipment, handling samples, and decontaminating field equipment 
will best ensure comparability of data with SWAMP. 
 
References 
MPSL-DFG Field Sampling Team, 2007. Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed Sediment 
Samples in SWAMP. Version 1.0. October 15, 2007.  
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STANDARD	OPERATING	PROCEDURES		
for	

Field	Equipment	Cleaning	Procedures	
(SOP	FS‐7)	

	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment (WQ monitoring elements) 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 

 
SOP Background and Application 
Contaminant-specific decontamination and cleaning of field sampling equipment 
used in collection of samples for chemical and toxicological analysis is required as 
part of a quality assurance program to best ensure samples collected are 
representative of environmental conditions present, and not an artifact of the 
equipment used.  

 
References to Existing SOPs  
This SOP is adapted from information provided in the following SOPs: 
 
(1) For sediment sampling: Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed 
Sediment Samples in the Surface Water Ambient Monitoring Program 
(SWAMP), version 1.0, released October 15, 2007 (SWAMP 2007). A pdf of the SOP is 
available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
(2) For pathogen indicators (bacteria): Fecal indicator bacteria (ver. 2.0): U.S. 
Geological Survey Techniques of Water-Resources Investigations, book 9, 
chap. A7, section 7.1, A pdf of the SOP is available for download at: 
http://pubs.water.usgs.gov/twri9A7/ 
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Relevant QA/QC protocols are also referenced in the associated RMC QAPP for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety 
 
CAUTIONS 
When using chemical cleaners, always read the product label and adhere to all printed 
cautions and safety measures. Proper gloves must be worn to both prevent 
contamination of the sample and to protect the sampler from environmental hazards 
(disposable polyethylene, nitrile, or non-talc latex gloves are recommended, however, 
metals and mercury sample containers can only be sampled and handled using 
polyethylene gloves as the outer layer). The user should wear at least one layer of 
gloves, but two layers help protect against leaks.  
 
Methods/Procedures  
Cleaning methods are determined by type of equipment used, media sampled, and 
constituent analyzed. Appropriate protocols are discussed below, by media: 
 
WATER SAMPLING 
Water samples may be collected via direct immersion of sample container or by use of 
sampling equipment to collect water and transfer to sample containers (e.g., peristaltic 
pump with Masterflex™ tubing). It is assumed that all water samples collected 
associated with RMC targeted sampling and bioassessments will be collected via direct 
immersion in small, wadeable streams, and that analytical laboratories or commercial 
suppliers will provide appropriately cleaned sample containers. Therefore, no additional 
sampling equipment is required to be prepared for most if not all water samples to be 
collected through RMC.  
 
The one likely exception to the above is in the case of pathogen indicators in waters 
where excess chlorine levels have been detected or are suspected (see FS-3 for 
procedures regarding collection of bacteriological samples). Direct immersion of sample 
containers pre-filled with sample preservative (sodium thiosulfate), especially in fast-
moving waters, may cause loss of preservative to the waterbody. In this case, it is often 
preferred to collect water samples using a pre-cleaned bottle into the sample container. 
For this application, intermediary containers used for collection of pathogen indicators 
should be cleaned in the following fashion (Myers et al, 2007): 
 

 Wash equipment thoroughly with a dilute, non-phosphate, laboratory-grade 
detergent in tap water. A liquid detergent (e.g., Liqui-Nox™) is preferred over 
powder detergent due to its ability to dissolve more readily.  

 Rinse the equipment three times with tap water. 
 Rinse the equipment three times with distilled water.  
 Place the cleaned equipment in a clean zip-top bag until use in the field.  
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SEDIMENT SAMPLING 
The sediment sampling equipment (e.g., scoop) will be cleaned prior to sampling each 
site (pre-cleaned) by use of the following procedure: 

   Rinse all surfaces with ambient (or tap) water 
   Scrub all sediment sample contact surfaces with Micro™, Liqui-Nox™, or 

equivalent detergent 
   Rinse all surfaces with ambient (or tap) water 
   Rinse sediment sample contact surfaces with 5% HCl 
   Rinse all sediment sample contact surfaces with reagent-grade methanol 
   Wrap the sampling equipment in clean aluminum foil and place into a clean zip-

top bag until use in the field.  
 
If applicable, the sediment sampling equipment will be scrubbed with ambient water 
between successive deployments within a site, in order to remove adhering sediments 
from contact surfaces possibly originating below the sampled layer, thus preventing 
contamination from areas beyond target sampling area. 
 
Quality Assurance/Quality Control 
Readiness reviews, post-event sampling reviews, and field audits will be performed as 
part of the programmatic quality assurance program as a means to ensure that 
appropriate cleaning protocols are followed.  
 
Field crews should ensure that all sampling-derived wastes are contained and disposed 
of properly to best ensure against loss to the waterbody. 
 
Consistent with the QAPP, reagents should be inspected upon receipt and usage to 
ensure that they are of appropriate grade (e.g., reagent-grade or better) for cleaning 
purposes. 
 
References 
MPSL-DFG Field Sampling Team, 2007. Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed Sediment 
Samples in SWAMP. Version 1.0. October 15, 2007.  
 
Myers, D.N., Stoeckel, D.M., Bushon, R.N., Francy, D.S., and Brady, A.M.G., 2007, Fecal 
indicator bacteria (ver. 2.0): U.S. Geological Survey Techniques of Water-Resources 
Investigations, book 9, chap. A7, section 7.1, February, accessed June 17, 2011 from 
http://pubs.water.usgs.gov/twri9A7/ 
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STANDARD	OPERATING	PROCEDURES		
for	

Field	Equipment	Decontamination	Procedures	
(SOP	FS‐8)	

	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment 
General Water Quality 
Chlorine 
Temperature 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 
Stream Survey 

 
SOP Background and Application 
Invasive species, such as the New Zealand Mudsnail (see Attachment 1), can be 
transported unintentionally from site to site on field equipment and clothing, 
especially footwear. This SOP is designed to help avoid unintentional spreading 
of invasives by inspecting, removing, and treating apparel and equipment before 
moving to a new site or water body. 

 
References to Existing SOPs  
This SOP is based on information provided in the following documents: 
 

(1) “How to Prevent the Spread of New Zealand Mudsnails through Field 
Gear”, second edition, Feb., 2010, produced by the Oregon Department of Fish 
and Wildlife. Copies of this brochure, call 541-737-4849 or e-mail Oregon Sea 
Grant at: sea.grant.communications@oregonstate.edu 
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A pdf of the brochure is available for download at: 
http://seagrant.oregonstate.edu/sgpubs/onlinepubs.html 
 
and is also available on the Oregon DFW web site:  
http://www.dfw.state.or.us/conservationstrategy/invasive_species/docs/NZ_Mudsnails_10-page.pdf 
 
(2) California Department of Fish and Game (CDFG) Aquatic Invasive Species 
Decontamination Protocol, dated September 17, 2010.  
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPPs for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety 
 
CAUTIONS 
When using chemical cleaners, always read the product label and adhere to all printed 
cautions and safety measures. Wear rubber gloves and eye protection when using 
chemical cleaners.  
 
Treating field gear with chemical methods may result in unintended contamination of 
the environment. In particular, extreme caution must be taken to avoid contamination of 
waterways and wetlands. DO NOT rinse your treated gear in a water body. 
 
Treating rubber gear or boots with Formula 409® and other disinfectants with 
quaternary ammonium compounds (QACs) may result in surface cracking of the rubber 
and loss of water repellency.  
 
Chemical methods are not always effective in killing mudsnails. Always scrub your gear 
and consider using physical methods before resorting to chemical methods.  
 
Methods/Procedures  
To prevent the survival of mudsnails or other invasives on field clothing and equipment, 
it is necessary to first clean all field gear and then to treat it, using either the physical or 
chemical methods listed below. The following steps are recommended: 

 If possible, keep different sets of field gear for use in different bodies of water. 
 Clean all gear before leaving a site, scrubbing with a stiff-bristled scrub brush 

and rinsing with water, preferably high-pressure. This is often the simplest and 
most effective measure for prevention. 

 Inspect gear before it is packed for transport. Visible traces of sand, mud, 
gravel, and plant fragments are signs that gear has not been properly cleaned 
and mudsnails may have been retained. 
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 Select a treatment method in addition to scrubbing and rinsing if mudsnails are 
present or suspected to be present. Two general categories of treatment are 
available - physical methods and chemical methods: 
 

o Freezing, hot water, or drying treatments are recommended over 
chemical treatments because they are usually less expensive, more 
environmentally sound, and possibly less destructive to gear. However, 
most physical methods require longer treatment times and often cannot 
be performed in the field. 

o Chemical treatments require a 10-minute soak in a special solution 
(see “CHEMICAL,” page 5). After chemical treatment, gear must be rinsed 
thoroughly with tap water away from all bodies of water, and all soak 
solutions and rinse water must be properly disposed of. 

 
PHYSICAL TREATMENT 
These methods for cleaning gear are effective as well as environmentally sound. Use 
one of the following methods: 

 Freeze your gear for a minimum of 4 hours to kill all mudsnails. Freezer 
temperatures should be at 26°F (-3°C) or below. 

 Soak gear in a bath of hot water (at least 120°F, 46°C) for 10 minutes. 
NOTE: This method is not advised for Gortex. 

 Dry your gear before reuse. A drying time of at least 48 hours under low 
humidity is recommended to remove all pockets of dampness.  
Gear must be completely dry for a minimum of 24 hours. Check to ensure that 
boots are totally dry. 

 
CHEMICAL TREATMENT 
Common disinfecting cleaners containing quaternary ammonium compounds (QACs, 
e.g., alkyl dimethyl benzylammonium chloride [ADBAC]; diecyl dimethyl ammonium 
chloride [DDAC]) are effective for decontaminating gear.  
 
Disinfectants listed below will kill other aquatic invasive species but may not result in 
100% mortality.  
 
Gear should be soaked in one of the following solutions for 5 minutes and then rinsed 
thoroughly with tap water, away from the water body: 

 Commercial disinfectant solutions containing quaternary ammonium compounds 
(e.g., Formula 409® Cleaner Degreaser Disinfectant, alkyl dimethyl 
benzylammonium chloride [ADBAC]; diecyl dimethyl ammonium chloride 
[DDAC]). Formula 409®. Cleaner Degreaser Disinfectant has been proven 
effective for killing mudsnails at 50% dilution.  
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 The compounds Quat 128® and Sparquat 256® are commercial disinfectants 
with an active ingredient (QAC) similar to that of Formula 409® Cleaner 
Degreaser Disinfectant, which has proven effective for killing mudsnails and 
other aquatic invasive species (see the table on the foldout page of the brochure 
for dilution rates). 

 Many household bath and kitchen disinfectants contain quaternary ammonium 
compounds (check the label for active ingredients containing alkyl dimethyl 
benzylammonium chloride [ADBAC]; diecyl dimethyl ammonium chloride 
[DDAC]). 

 
These and other chemical treatments are constantly being evaluated and are updated 
online at: seagrant.oregonstate.edu/themes/invasives/ 
 
Store and dispose of solution and used rinse water properly. 
 
Quality Assurance/Quality Control 
If chemical treatments are used, ensure that rinsing is performed thoroughly, to prevent 
contamination of water courses. 
 
References 
For more information on the testing of chemical treatment methodology, see:  
R. C. Hosea, and B. Finlayson, 2005, Controlling the Spread of New Zealand Mud Snails 
on Wading Gear, Administrative Report 2005-02, Rancho Cordova, California: Resources 
Agency, California Department of Fish and Game. 
 
For more information on identification and prevention of spread of aquatic invasive 
species within California creeks, see: California Department of Fish and Game Aquatic 
Invasive Species Decontamination Protocol, dated September 17, 2010. 
 

82



RMC SOP FS-9  
Sample Containers & Handling    

 

   Version 1, Feb 2012 
 
 
 

STANDARD	OPERATING	PROCEDURES		
for	

Sample	Container,	Handling,	and	Chain	of	Custody	
Procedures	
(SOP	FS‐9)	

	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment 
General Water Quality 
Chlorine 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 

 
SOP Background and Application 
While there are a variety of different media being sampled through the RMC, as 
referenced above, sample handling and chain of custody techniques are 
relatively consistent across different media types. Following the recommended 
sample handling techniques will go a long way toward ensuring comparability 
with SWAMP QAPP.  

 
References to Existing SOPs  
This SOP is adapted from information provided in the following SOPs: 
 
(1) Standard Operating Procedures (SOPs) for Conducting Field 
Measurements and Field Collections of Water and Bed Sediment Samples in 
the Surface Water Ambient Monitoring Program (SWAMP),version 1.0, released 
October 15, 2007 (SWAMP 2007). A pdf of the SOP is available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
(2) Quality Assurance Project Plan for Monitoring and Mitigation to Address 
Fecal Pathogen Pollution along California Coast. Proposition 50 Coastal 
Management Program Agreement No. 06-076-553-0.  
 

83



RMC SOP FS-9  
Sample Containers & Handling    

 

   Version 1, Feb 2012 
 
 
 

 
Relevant QA/QC protocols are also referenced in the associated RMC QAPP for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety 
 
CAUTIONS 
Sample preservation may require use of reagents posing an environmental health or 
human health concern. When using such chemicals, always wear appropriate PPE, store 
reagents appropriately, read the product label, and adhere to all printed cautions and 
safety measures.  
 
 
Methods/Procedures 
All samples will be handled, prepared, transported and stored in a manner so as to 
minimize bulk loss, analyte loss, contamination, or biological degradation of sample 
material. Appropriate safeguards should be implemented at the time of sample collection 
through shipping and receipt at the laboratory to ensure integrity of samples.  
 
Details associated with different phases of the sample handling process are described 
below: 
 
FIELD SAMPLING 
One member of each sampling team will be identified as "Team Lead", and will be 
responsible for overall collection and custody of samples during field sampling.  
 
Field crews should properly store and preserve samples as soon as possible after 
collection (see requirements, Attachment 1). See SOP FS-2 for a description of protocols 
for field filtration and sample preservation. Following any required field filtration or 
preservation, but as soon as possible after sample collection, sample containers should 
be placed on crushed or cube ice in an insulated ice chest; ice should be placed into 
sealed, double-bagged zip-top bags prior to sampling to prevent any contamination of 
samples by meltwater. Sufficient ice will be needed to lower the sample temperature to 
<6°C within 45 min after time of collection. Sample temperature should be maintained 
at <6°C until delivered to the laboratory.  
 
In addition, care is taken at all times during sample collection, handling and transport to 
prevent exposure of the sample to direct sunlight. Samples are preserved, if necessary, 
according to protocol for specific analysis (acidification in most cases). In the case of 
some samples, the sample preservative may be pre-loaded into the sample container by 
the laboratory. In these cases, care should be taken not to overfill the sample container 
and thereby spill preservative.  
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SAMPLE SHIPPING 
Sample transport should be arranged so that samples arrive at the laboratory well within 
hold time requirements (Attachment 1). For analytes with relatively short holding times, 
analytical laboratories should be informed in advance and reminded at time of sample 
delivery of the holding time requirements, so that required preservation or analyses are 
initiated as soon as possible. The following summarizes the packaging procedures that 
will be followed for low concentration samples that are to be shipped cold (i.e., not 
frozen). This encompasses all RMC Project samples with the exception of frozen 
sediments.  

 When ice is used, pack it in zip-locked, double plastic bags.  If applicable, seal 
the drain plug of the cooler with duct tape to prevent melting ice from leaking 
out of the cooler. 

 The bottom of the cooler should be lined with bubble wrap to prevent breakage 
during shipment. 

 Check screw caps for tightness.  
 Ensure sample labels are securely fastened and legible. 
 Wrap all glass sample containers in bubble wrap / bubble bags to prevent 

breakage. 
 Place samples in a sturdy cooler(s).  Enclose the appropriate COC(s) in a zip-lock 

plastic bag affixed to the underside of the cooler lid.   

 
CHAIN OF CUSTODY PROCEDURES 
Chain-of-custody (COC) procedures require that possession of samples be traceable 
from the time the samples are collected until completion and submittal of analytical 
results. Individual stormwater programs will be expected to supply their own COC form, 
or to use forms supplied by contract laboratories. COCs will be completed and sent with 
the samples for each laboratory and each shipment. If multiple coolers are sent to a 
single laboratory on a single day, form(s) will be completed and sent with the samples 
for each cooler, either placed in an envelope and taped to the inside of the top of the 
cooler, or placed into a zip-top bag and placed within the cooler.  
 
The COC will identify the contents of each shipment and maintain the custodial integrity 
of the samples. Generally, a sample is considered to be in someone's custody if it is 
either in someone’s physical possession, in someone's view, locked up, or kept in a 
secured area that is restricted to authorized personnel. Until the samples are shipped, 
the custody of the samples will be the responsibility of the field crew. The sampling 
team leader or designee will sign the COC in the "relinquished by" box and note date 
and time. 
 
A self-adhesive custody seal will be placed across the lid of each sample at a point of 
closure. The shipping containers in which samples are stored (usually an ice chest) will 
be sealed with self-adhesive custody seals any time they are not in someone's 
possession or view before shipping. All custody seals will be signed and dated. 
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Each receiving laboratory has a sample custodian who examines the samples for correct 
documentation, proper preservation and holding times. Contract laboratories will follow 
sample custody procedures outlined in their QA plans. Contract laboratory QA plans are 
on file with each respective laboratory.  
 
 
Quality Assurance/Quality Control 
PMLs should review shipping procedures as part of Readiness Reviews conducted prior 
to specific sampling events. PMLs should also review practices implemented as part of 
Post Sampling Event reviews and communicate any deficiencies identified to CQAO.  
 
References 
AMS, 2007.Quality Assurance Project Plan for Monitoring and Mitigation to Address Fecal 
Pathogen Pollution along California Coast.Proposition 50 Coastal Management Program 
Agreement No. 06-076-553-0. February 15, 2007.  
 
MPSL-DFG Field Sampling Team, 2007.Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed Sediment 
Samples in SWAMP. Version 1.0. October 15, 2007.  
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Attachment 1 –Sample Handling Requirements for RMC Analytes 
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Table 1. Specifications for Sample Handling for RMC Targeted Analytes in Water  
Analyte Analyte 

Group 
Sample Container 

Material & Property 
Minimum 
Container 
Amount 

Preservative Holding Time (at <6 C) 

Phosphorus  
(Total as P) 

Conventional Polyethylene Bottles 100 mL Cool to <6º C and store in the 
dark. Acidify with H2SO4 to 
pH<2 1 

28 days 

Orthophosphate 
(Dissolved, as P) 

Conventional Polyethylene Bottles 150 mL Filter within 15 minutes of 
collection, Cool to <6◦C and 
store in the dark 

48 hours 

Nitrogen (Total as N) 
- calculated as sum of 
TKN + nitrate + nitrite 

Conventional NA NA NA NA 

Total Kjeldahl 
Nitrogen (TKN) 

Conventional Polyethylene Bottles 200 mL Cool to <6º C and store in the 
dark. Acidify with H2SO4 to 
pH<2 1 

28 days 

Nitrate (as N) Conventional Polyethylene Bottles 100 mL Cool to <6º C and store in the 
dark 

48 hours  

Nitrite (as N) Conventional Polyethylene Bottles 100 mL Cool to <6º C and store in the 
dark 

48 hours  

Ammonia as N Conventional Polyethylene Bottles 200 mL Cool to <6º C and store in the 
dark. Acidify with H2SO4 to 
pH<2 1  

28 days  

Silica Conventional Polyethylene Bottles  100 mL Cool to <6º C and store in the 
dark.  

28 days 

Chloride Conventional Polyethylene Bottles 100 mL Cool to <6º C and store in the 
dark 

28 days 

Dissolved Organic 
Carbon (DOC) 

Conventional 40-mL glass vial 250 mL Filter within 15 minutes of 
collection, Cool to <6º C and 
store in the dark. Acidify with 
H2SO4 to pH<2 1 

28 days 

                                                      
1 Acidify samples in the field when possible. Preservative may be added to sample bottles in advance by laboratory. When field acidification is not possible, deliver samples to lab 
as soon as possible on day of collection, and instruct lab to acid-preserve samples immediately upon receipt. 
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Analyte Analyte 
Group 

Sample Container 
Material & Property 

Minimum 
Container 
Amount 

Preservative Holding Time (at <6 C) 

Suspended Sediment 
Concentration (SSC) 

Conventional 125-mL amber glass jar or 
Polyethylene Bottles* 

500 mL Cool to <6º C and store in the 
dark 

NA 

Chlorophyll a Biological Polyethylene Bottles  25 mL  Field filter (0.7 mm GFF) and 
field freeze using Dry Ice 

28 days 

Ash Free Dry Weight Biological Polyethylene Bottles 25 mL  Field filter (0.7 mm pre-ashed) 
and field freeze Dry Ice 

28 days 

Pathogen Indicators 
(Fecal coliform and E. 
coli) 

Pathogens Factory-sealed, pre-
sterilized, Whirlpak bags or 
125 mL sterile plastic (high 
density PE or PP) container 

100 mL Cool to <6º C and store in the 
dark. Preserve with sodium 
thiosulfate only when sample 
tests positive for chlorine. 

6 hours 2 

Toxicity Toxicity 4 @ 2.25-L amber glass 20 L Cool to <6º C and store in the 
dark 

36 hrs 

 
Table 2. Specifications for Sample Handling for RMC Targeted Analytes in Sediment 

Analyte Analyte 
Group 

Sample Container 
Material & Property 

Minimum 
Container 
Amount 

Preservative Holding Time (at 6 C) 

Toxicity Toxicity 1-L I-Chem HDPE with 
Teflon lid liner; precleaned 

2 L Cool to <6º C and store in the 
dark 

14 days at 6 ºC 

Total Organic Carbon 
(TOC) 

Conventional 125-mL clear glass jar; pre-
cleaned 

125 mL Cool to <6º C in the dark up to 
28 days 

Sample may be frozen at any time 
during the initial 28 days, for up to 
1 year maximum at -20 ◦C. 

Grain Size Conventional 125-mL clear glass jar; pre-
cleaned 

125 mL Cool to <6º C in the field, then 
refrigerate at 6º 

1 year 

Metals Inorganics 60-mL I-Chem 300 or 200 
series clear glass jar with 
Teflon lid-liner  

100 g Cool to <6º C and in the dark  1 year at -20 ◦C; Samples must be 
analyzed within 14 days of 
collection or thawing. 

Mercury Inorganics 60-mL I-Chem 300 or 200 
series clear glass jar with 
Teflon lid-liner  

100 g Cool to <6º C and in the dark  1 year at -20 ◦C; Samples must be 
analyzed within 14 days of 
collection or thawing. 

                                                      
2 USEPA allows up to 6 hours for transport of samples to lab, plus an additional 2 hours for sample processing and start of analysis. Per Federal Register, March 26, 2007  
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Analyte Analyte 
Group 

Sample Container 
Material & Property 

Minimum 
Container 
Amount 

Preservative Holding Time (at 6 C) 

PAHs Synthetic 
Organics 

Pre-cleaned 250-mL I-
Chem 300 Series amber 
glass jar with Teflon lid 
liner 

500 g 
(two jars) 

Cool to <6º C in the dark 1 year at -20 °C; Samples must be 
extracted within 14 days of 
collection or thawing and analyzed 
within 40 days of extraction. 

OC Pesticides Synthetic 
Organics 

Pre-cleaned 250-mL I-
Chem 300 Series amber 
glass jar with Teflon lid 
liner 

500 g 
(two jars) 

Cool to <6º C in the dark 1 year at -20 °C; Samples must be 
extracted within 14 days of 
collection or thawing and analyzed 
within 40 days of extraction. 

Pyrethroids 
 

Synthetic 
Organics 

Pre-cleaned 250-mL I-
Chem 300 Series amber 
glass jar with Teflon lid 
liner 

500 g 
(two jars) 

Cool to <6º C in the dark 1 year at -20 °C; Samples must be 
extracted within 14 days of 
collection or thawing and analyzed 
within 40 days of extraction. 

Archive, as needed to 
supplement contracted 
analyses 

N/A Pre-cleaned 250-mL I-
Chem 300 Series amber 
glass jar with Teflon lid 
liner 

250 g Cool to <6º C in the dark, freeze 
to -20º C 

Indefinite 

 
Table 3. Specifications for Sample Handling for RMC Bioassessment Samples 

Analyte Analyte 
Group 

Sample Container 
Material & Property 

Minimum 
Container 
Amount 

Preservative Holding Time (at 6 C) 

Benthic 
Macroinvertebrates 

Biological Plastic Wide Mouth Jars 500mL 95% ethanol >1 year after preservation 

Diatoms Biological Plastic Centrifuge Tubes 50mL Add 10 mL 10% Formalin 
(buffered with borax) to 40 mL 
sample 

>1 year after preservation 

Soft Algae Biological Plastic Centrifuge Tubes 50mL Add 5 mL 25% glutaraldehyde 
to 45mL sample.  Must add 
within 4 days and keep sample 
cool 4-6º C and in dark 

>1 year after preservation 
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STANDARD	OPERATING	PROCEDURES		
for	

Completion	and	Processing	of	Field	Datasheets	
(SOP	FS‐10)	

	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  

This SOP applies to the following activities from MRP Table 8.1: 
Biological Assessment 
General Water Quality 
Chlorine 
Temperature 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 

 
SOP Background and Application 

In order to ensure SWAMP comparability, datasheets used associated with 
collection of RMC field samples and measurements will rely upon those 
developed and updated by Moss Landing for the SWAMP program.  

 
References to Existing SOPs  

This SOP is adapted from information provided in the following SOPs: 
 
(1) For water quality, water measurements, and sediment sampling: Standard 
Operating Procedures (SOPs) for Conducting Field Measurements and Field 
Collections of Water and Bed Sediment Samples in the Surface Water Ambient 
Monitoring Program (SWAMP), version 1.0, released October 15, 2007 (SWAMP 
2007). A pdf of the SOP is available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
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(2) For bioassessments: Standard Operating Procedures for Collecting 
Macroinvertebrate Samples and Associated Physical and Chemical Data for 
Ambient Bioassessments in California. California State Water Resources Control 
Board Surface Water Ambient Monitoring Program (SWAMP) Bioassessment SOP 001, 
released February 2007 (Ode, 2007). A pdf of the SOP is available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
(3) For algal sampling: Standard Operating Procedures for Collecting Stream 
Algae Samples and Associated Physical Habitat and Chemical Data for 
Ambient Bioassessments in California. California State Water Resources Control 
Board Surface Water Ambient Monitoring Program (SWAMP) Bioassessment SOP 002, 
released June 2009 (Fetscher et al, 2009). A pdf of the SOP is available for download at: 
http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/standard-operating-procedures 
 
 (4) For stream surveys: Unified Stream Assessment: A User’s Manual. Version 
2.0, released February 2005 (CWP, 2005).  A pdf of the SOP is available for 
download at: 
http://www.cwp.org/documents/cat_view/68-urban-subwatershed-restoration-manual-series/87-
manual-10-unified-stream-assessment-a-users-manual-.html 
 
Relevant QA/QC protocols are also referenced in the associated RMC QAPPs for 
bioassessment and water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN 
AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety  

None  
 
Methods/Procedures  

Field datasheets are to be selected from available SWAMP products based upon the type 
of sampling conducted: (1) water quality measurement and sampling; (2) sediment 
sampling; (3) bioassessment: and (4) stream survey. These are appended to this SOP as 
Attachments 1, 2, 3, and 4, respectively. Information for completing field datasheets is 
included both within the datasheets themselves and within the appropriate SOP 
referenced above.  
 
MOBILIZATION 

As part of mobilization process, Field Crew leaders are responsible for ensuring an 
adequate number of the appropriate type of datasheets are mobilized as part of the 
readiness review for a specific field effort.  
 
FIELD SAMPLING 

As weather allows, all datasheets should be completed in blue or black ink. Any changes 
to field datasheets should be made by crossing out the relevant information with a 
single line and initialing beside the mark out.  As inclement weather dictates, field forms 
may also be printed on Rite in the Rain paper, with information completed in pencil.   
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Upon completing field efforts at a site, the non-recording member of each field team 
should review the completed field datasheet(s) prior to leaving the sampling site to 
ensure completeness and legibility.  
 
DEMOBILIZATION 

As soon as possible after returning from the field, information from the field datasheets 
should be transferred to the LIMC, who will be responsible for reviewing and making 
required corrections to field datasheets.  
 
Quality Assurance/Quality Control 

The RMC MCC should verify that field datasheets are current at a sufficient period prior 
to implementation of field efforts, and distribute revised sheets as appropriate, to ensure 
that datasheets employed by field personnel are current.  
 
Either the RMC CIMC or LIMC may be responsible for entering information from field 
datasheets into electronic templates. The CIMC / LIMC position will identify any 
deficiencies in field datasheets and return to the appropriate field crew for correction. 
The CQAO will be responsible for ensuring compliance with programmatic DQOs.  
 
Review of field crews’ performance in completing field datasheets will be conducted 
associated with field audits, which will be performed on at least a biennial basis.  
 
 
References 

Center for Watershed Protection, 2005. Unified Stream Assessment: A User’s Manual. 
Version 2.0.  
 
Fetscher, A.E., L. Busse, and P. R. Ode. 2009. Standard Operating Procedures for 
Collecting Stream Algae Samples and Associated Physical Habitat and Chemical Data for 
Ambient Bioassessments in California. California State Water Resources Control Board 
Surface Water Ambient Monitoring Program (SWAMP) Bioassessment SOP 002. 
 
MPSL-DFG Field Sampling Team, 2007. Standard Operating Procedures (SOPs) for 
Conducting Field Measurements and Field Collections of Water and Bed Sediment 
Samples in SWAMP. Version 1.0. October 15, 2007.  
 
Ode, P.R., 2007. Standard Operating Procedures for Collecting Macroinvertebrate 
Samples and Associated Physical and Chemical Data for Ambient Bioassessments in 
California. California State Water Resources Control Board Surface Water Ambient 
Monitoring Program (SWAMP) Bioassessment SOP 001. 
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Attachment 1 – Field Datasheets for Collection of Water Quality 
Measurements and Samples 
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Modified 02/10/11

*GPS/DGPS

Target: STARTING BANK (facing downstream):   LB  /  RB  /  NA

*Actual:

None, Fog, Drizzle, Rain, Snow

None, Sulfides, Sewage, Petroleum, Mixed, Other_______________

DepthCollec 
(m) Velocity (fps) Air Temp (°C)

Water Temp 
(°C)

pH O2 (mg/L) O2 (%)
Specific 

Conductivity 
(uS/cm)

Salinity (ppt) Turbidity (ntu)

SUBSURF/MID/ 
BOTTOM/REP

SUBSURF/MID/ 
BOTTOM/REP

SUBSURF/MID/ 
BOTTOM/REP

Instrument:

Calib. Date:

DepthCollec 
(m) Inorganics Bacteria Chl a TSS / SSC TOC / DOC Total Hg Dissolved 

Mercury Total Metals Dissolved 
Metals

Organic
s Toxicity VOAs

Sub/Surface

Sub/Surface

Habitat Observations (CollectionMethod = Habitat_generic )

Clear, Partly Cloudy, Overcast, Fog, Smoky, Hazy

EVIDENCE OF FIRES:
3: (RB / LB / BB / US / DS / ##)

PRECIPITATION:
2: (RB / LB / BB / US / DS / ##)

Colorless, Green, Yellow, Brown

PRECIPITATION (last 24 hrs):

WATERCOLOR:

Unknown, <1", >1", None

No, <1 year, <5 years

Indiv bottle (by hand, by pole, by bucket); Teflon tubing; Kemmer; Pole & Beaker; Other ___________________COLLECTION DEVICE:

Samples Taken (# of containers filled) - Method=Water_Grab
SAMPLE TYPE:   Grab  /  Integrated

Field Dup YES / NO: (SampleType = Grab / Integrated; LABEL_ID = FieldQA; create collection record upon data entry

Field Measurements (SampleType = FieldMeasure; Method = Field)

WATERODOR:

SITE ODOR: None,Sulfides,Sewage,Petroleum,Smoke,Other_______

WATERCLARITY: Clear (see bottom), Cloudy (>4" vis), Murky (<4" vis)

WADEABILITY:  Y 
/  N  / Unk

BEAUFORT 
SCALE (see 
attachment):

SKY CODE: 
WIND 
DIRECTION 
(from):

DOMINANT SUBSTRATE:

OTHER PRESENCE:

HYDROMODIFICATION:  None, Bridge, Pipes, ConcreteChannel, GradeControl, Culvert, AerialZipline, 
Other                                                         LOCATION (to sample):  US / DS / WI / NA

Pg               of              Pgs
*Agency:

*Protocol:

STREAM WIDTH (m):

OCCUPATION METHOD:  Walk-in   Bridge   R/V __________ Other

Point of Sample (if Integrated, then -88 in dbase)

Entered in d-base (initial/date)

 -

SWAMP Field Data Sheet (Water Chemistry & Discrete Probe) - EventType=WQ

GPS Device:

*StationID:   ___ ___ ___ ___ ___ ___ ___ ___ ___

*Funding:   ___  ___  ___  ___  ___  ___  ___  ___ 

   /                      /*Date (mm/dd/yyyy): *Group: 

Datum:   NAD83 Accuracy ( ft / m ):

Lat (dd.ddddd)*Location:  Bank  Thalweg  Midchannel  OpenWater

*ProjectCode: 

ArrivalTime: DepartureTime: *SampleTime (1st sample):

PHOTOS (RB & LB assigned when facing 
downstream; RENAME to 

StationCode_yyyy_mm_dd_uniquecode):

1: (RB / LB / BB / US / DS / ##)

 -
DISTANCE 
FROM BANK 
(m): WATER DEPTH (m):

Long (ddd.ddddd)

COMMENTS:

OBSERVED FLOW:

OVERLAND RUNOFF (Last 24 hrs): none,  light, moderate / heavy,  unknown

NA,   Dry Waterbody Bed,    No Obs Flow,    Isolated Pool,   Trickle (<0.1cfs),   0.1-1cfs,   1-5cfs,   5-20cfs,   20-50cfs,   50-200cfs,   >200cfs

*PurposeFailure:*Purpose (circle applicable):  WaterChem WaterTox Habitat FieldMeas*Personnel:

Bedrock, Concrete, Cobble, Gravel, Sand, Mud, Unk, Other____________________

Vascular,Nonvascular,OilySheen,Foam,Trash,Other______
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Key Reminders to identify samples:
1. Sample Time is the SAME for all samples (Water, Sediment, & Probe) taken at the 

sampling event. Use time of FIRST sample; important for COC.
  2. Group; many diffrent ways to do a group, one suggestion is to create groups 

which assign trips to assess frequency of field QA 

Collection Details
1. Personnel: S. Mundell, G Ichikawa (first person listed is crew leader)
2. Location: Use "openwater" in bay/estuary/harbor only if no distinguishable channel exists
3. GRAB vs INTEGRATED: GRAB samples are when bottles are filled from a single depth; 

INTEGRATED sample are taken from MULTIPLE depths and combined.  
a. GRAB: use 0.1 for subsurface samples; if too shallow to submerge bottle; depth =0
b. INTEGRATED: -88 in depth sampled, record depths combined in sample comments

4. TARGET LAT/LONG: Refers to the existing station location that the sampling crew is trying 
to achieve; can be filled out prior to sampling

5. ACTUAL LAT/ LONG: is the location of the current sample event.
6. HYDROMODIFICATION: Describe existing hydromodifications such as a grade control, 

drainage pipes, bridge, culvert
7. HYDROMOD LOC: if there is an IMMEDIATE (with in range potentially effecting sample) 

hydromodification; Is the hydromodification upstream/downstream/within area of sample; if 
there is no hydromodification, NA is appropriate

8. STREAM WIDTH and DEPTH: describe in meters at point of sample.

FIELD OBSERVATIONS: (each one of these observations has a comment field in the database so
use comment space on data sheet to add information about an observation if necessary)

1. PICTURES: use space to record picture numbers given by camera; be sure to rename 
accordingly back in the office. (StationCode_yyyy_mm_dd_uniquecode)

2. WADEABILITY: in general, is waterbody being sampled wadeable to the average person AT 
the POINT of SAMPLE

3. DOMINANT SUBSTRATE: if possible; describe DOMINANT substrate type; use UNK if you 
cannot see the dominant substrate type

4. BEAUFORT SCALE: use scale 0-12; refer to scales listed below.
5. WIND DIRECTION: records the direction from which the wind is blowing
6. OTHER PRESENCE: VASCULAR refers to terrestrial plants or submerged aquatic vegetation 

(SAV) and NONVASCULAR refers to plankton, periphyton etc. These definitions apply 
to vegetation IN the water at the immediate sampling area.

7. OBSERVED FLOW: Visual estimates in cubic feet/ second.
8. WATER COLOR: This is the color of the water from standing creek side
9. WATER CLARITY: this describes the clarity of the water while standing creek side; clear 

represents water that is clear to the bottom, cloudy may not be clear to bottom but 
greater than 4” can be seen through the water column.  

   10. PRECIPITATION LAST24hrs: refers to field crews best categorization of rainfall in the last 24 hrs; 
may or may not effect Overland Runoff Last 24 hrs

11. OVERLAND RUNOFF LAST 24 hrs: Light Precip = fog, drizzle, and/or light rain with no overland runoff; 
Mod to Heavy Precip = rain such that site probably or definitely received at least some overland runoff

12. SedimentComp: generally described sediments used for chemistry sample

Note: these reminders do not give all details needed to maintain equivalent SWAMP sampling 
protocols, they are strictly for “infield” use to help insure comparability of field 
observations.

Notes to Standardize SWAMP Field Data Sheets 
(For in the field use)
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 BEAUFORT SCALE: Specifications and equivalent speeds for use at sea

FORCE SPECIFICATIONS FOR USE AT SEA

miles/hour knots
0 0-1 0-1 Sea like a mirror.

1 1-3 1-3 Ripples with the appearance of scales are formed, but 
without foam crests.

2 4-7 4-6 Small wavelets, still short, but more pronounced. 
Crests have a glassy appearance and do not break.

3 8-12 7-10 Large wavelets. Crests begin to break. Foam of glassy 
appearance. Perhaps scattered white horses.

4 13-18 11-16 Small waves, becoming larger; fairly frequent white 
horses.

5 19-24 17-21
Moderate waves, taking a more pronounced long form; 
many white horses are formed. Chance of some spray.

6 25-31 22-27 Large waves begin to form; the white foam crests are 
more extensive everywhere. Probably some spray.

7 32-38 28-33 Sea heaps up and white foam from breaking waves 
begins to be blown in streaks along the direction of the 
wind.

8 39-46 34-40 Moderately high waves of greater length; edges of 
crests begin to breakinto spindrift. The foam is blown in 
well-marked streaks along the direction of the wind.

9 47-54 41-47 High waves. Dense streaks of foam along the direction 
of the wind. Crests of waves begin to topple, tumble 
and roll over. Spray may affect visibility.

10 55-63 48-55 Very high waves with long over-hanging crests. The 
resulting foam, in great patches, is blown in dense 
white streaks along the direction of the wind.  On the 
whole the surface of the sea takes on a white 
appearance. The 'tumbling' of the sea becomes heavy 
and shock-like. Visibility affected.

Source:

Last edited on 09 January, 1999   Dave Wheeler weatherman@zetnet.co.uk

Web Space kindly provided by Zetnet Services Ltd, Lerwick, Shetland. 

Gale

Storm

Severe gale

Near gale

Fresh breeze

Strong breeze

Gentle breeze

Moderate breeze

EQUIVALENT SPEED
10 m above ground

Light air

Light breeze

Calm

DESCRIPTION
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BEAUFORT SCALE: Specifications and equivalent speeds for use on land

FORCE EQUIVALENT SPEED DESCRIPTION SPECIFICATIONS FOR USE ON LAND
10 m above ground

miles/hour knots
0 0-1      0-1     Calm; smoke rises vertically

1  1-3  1-3 Direction of wind shown by smoke drift, but not by wind 
vanes

2  4-7  4-6 Wind felt on face; leaves rustle; ordinary vanes moved 
by wind

3  8-12  7-10 Leaves and small twigs in constant motion; wind 
extends light flag

4 13-18  11-16 Raises dust and loose paper; small branches are 
moved.

                                           
5 19-24 17-12 Small trees in leaf begin to sway crested wavelets form 

on inland waters
                                           

6 25-31 22-27 Large branches in motion; whistling heard in telegraph 
wires umbrellas used with difficulty

                                           
7 32-38 28-33 Whole trees in motion; inconvenience felt when 

walking against the wind

8 39-46 34-40 Breaks Twigs and generally impedes progress

Source:

Last edited on 09 January, 1999   Dave Wheeler weatherman@zetnet.co.uk

Web Space kindly provided by Zetnet Services Ltd, Lerwick, Shetland. 

Fresh Breeze

 Strong Breeze  

Neargale

Gale

Light air 

Light Breeze

Gentle Breeze 

Moderate Breeze

Calm
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Attachment 2 – Field Datasheets for Collection of Bedded  
Sediment Samples 
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Modified 06/27/08

*GPS/DGPS

Target: STARTING BANK (facing downstream):   LB  /  RB  /  NA

*Actual:

None, Sulfides, Sewage, Petroleum, Mixed, Other_______________ None, Fog, Drizzle, Rain, Snow

Sample Type: DepthCollec 
(cm)

Equipment 
Used

Sediment Only 
(Y / N)

Grain 
Size/TOC Organics Metals/HgT Selenium Toxicity SWI Archive 

Chemistry
Benthic 
Infauna

Benthic Coll. 
Area (m2)

Sieve Size 
(mm)

Integrated 
Grab

Integrated 
Grab

Integrated 
Grab

Integrated 
Grab

DISTANCE 
FROM BANK 
(m):

Accuracy ( ft / m ):

1: (RB / LB / BB / US / DS / ##)

WADEABILITY:  Y 
/  N  / Unk

BEAUFORT 
SCALE          

see 
Attachtment

Habitat Observations (CollectionMethod = 
Habitat_generic ) **Only complete Sed Observations (bolded) if WQ 
Observations are already recorded

None,Sulfides,Sewage,Petroleum,Smoke,Other_______

ArrivalTime: DepartureTime:

*StationID:   ___ ___ ___ ___ ___ ___ ___ ___ ___

*Personnel: *Purpose (circle applicable):  SedChem   SedTox   Habitat   Benthic

Lat (dd.ddddd) Long (ddd.ddddd)

Pg               of              Pgs

3: (RB / LB / BB / US / DS / ##)

*Group: 

*SampleTime (1st sample):

PHOTOS (RB & LB assigned when facing 
downstream; RENAME to 

StationCode_yyyy_mm_dd_uniquecode):

STREAM WIDTH (m):

Entered in d-base (initial/date)

WATER DEPTH (m):

*Agency:

Same as Water/Probe Collection?   YES   NO

SWAMP Field Data Sheet (Sediment Chemistry) - EventType=WQ

SITE ODOR:

Colorless, Green, Yellow, Brown

SKY CODE: 

*Funding:   ___  ___  ___  ___  ___  ___  ___  ___ 

*ProjectCode: 

   /                      /*Date (mm/dd/yyyy): 

*Location:  Bank  Thalweg  Midchannel  OpenWater

GPS Device:

COMMENTS:

Samples Taken (# of containers filled) - Method=Sed_Grab

2: (RB / LB / BB / US / DS / ##)
PRECIPITATION:

COLLECTION DEVICE AREA (m2): _____________

Datum:   NAD83

*Protocol:

 -

Field Dup YES / NO: (SampleType = Grab / Integrated; LABEL_ID = FieldQA; create collection record upon data entry

OCCUPATION METHOD:  Walk-in   Bridge   R/V __________ Other

Point of Sample (if Integrated, then -88 in dbase)

COLLECTION DEVICE:

OBSERVED FLOW:

SEDODOR:

SEDCOMPOSITION:

SEDCOLOR:

Vascular,Nonvascular,OilySheen,Foam,Trash,Other______

Scoop (SS / PC / PE, Core (SS / PC / PE), Grab (Van Veen / Eckman / Petite Ponar)  

NA, Dry Waterbody Bed, No Obs Flow, Isolated Pool, Trickle (<0.1cfs), 0.1-1cfs, 1-5cfs, 5-20cfs, 20-50cfs, 50-200cfs, >200cfs

Silt/Clay, FineSand, CoarseSand, Gravel, Cobble, Mixed, HardPanClay EVIDENCE OF FIRES: No, <1  years, <5 years

HYDROMODIFICATION:  None, Bridge, Pipes, ConcreteChannel, 
GradeControl, Culvert, AerialZipline, Other                                                         
LOCATION (to sample):  US / DS / WI / NA

 -

*PurposeFailure:

DOMINANTSUBSTRATE:

PRECIPITATION (last 24 hrs): Unknown, <1", >1", None

WIND 
DIRECTION 
(from):

Bedrock, Concrete, Cobble, Gravel, Sand, Mud, Unk, Other____________________

Clear, Partly Cloudy, Overcast, Fog, Smoky, Hazy

OTHERPRESENCE:
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Attachment 3 – Field Datasheets for Bioassessment and  
Algal Collections 
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SWAMP Stream Habitat Characterization Form             FULL VERSION             Revision Date: February 9th, 2011 

Page 1 of 26 

    REACH DOCUMENTATION                        Standard Reach Length (wetted width  10 m) = 150 m    Distance between transects = 15 m 
Alternate Reach Length (wetted width >10 m) = 250 m   Distance between transects = 25 m

Project Name:      Date:              /              /   2011 Sample 
Collection Time:  

Stream Name: Site Name/ Description: 

Site Code: Crew Members: 

Latitude (actual �– decimal degrees):  ºN d a t u m : 
NAD83

 

Longitude (actual �– decimal degrees):  ºW other: GPS Device:  

 

AMBIENT WATER QUALITY MEASUREMENTS turbidity and silica are optional; 
calibration date required

REACH LENGTH   

Temp   
(Deg C)  pH  Alkalinity 

(mg/L)  Turbidity 
(ntu)  

 cal. 
date   cal. 

date  

Actual Length (m)  
(see reach length guidelines 

at top of form) 
 

Dissolved 
O2 (mg/L)  Specific. 

Conduct (uS/cm)  Salinity. 
(ppt)  Silica 

(mg/L)  

cal. 
date  cal. 

date  cal. 
date  cal. 

date  

Explanation: 

 

            DISCHARGE MEASUREMENTS                                                   check if discharge measurements not possible 
1st  measurement = left bank (looking downstream)                                                                (explain in field notes section) 

VELOCITY AREA METHOD (preferred) 
cal. date Transect Width 

(m): BUOYANT OBJECT METHOD (use ONLY if 
velocity area method not possible) 

 Distance from 
Left Bank (cm) 

Depth 
(cm) 

Velocity 
(ft/sec)  Distance from 

Left Bank (cm)
Depth 
(cm) 

Velocity 
(ft/sec)  Float 1 Float 2 Float 3

1    11    Distance 
(m)    

2    12    Float Time 
(sec)    

3    13    Float Reach Cross Section 

4    14    width (m) 
depth(cm) 

Upper 
Section 

Middle 
Section

Lower 
Section

5    15    Width    

6    16    Depth 1     

7    17    Depth 2    

8    18    Depth 3    

9    19    Depth 4    

10    20    Depth 5    
 

NOTABLE FIELD CONDITIONS  (check one box per topic) 

Evidence of recent rainfall (enough to increase surface runoff) NO  minimal  >10% flow 
increase  

Evidence of fires in reach or immediately upstream (<500 m) NO  < 1 year  < 5 years  

Agriculture  Forest  Rangeland  
Dominant landuse/ landcover in area surrounding reach Urban/ 

Industrial  Suburb/Town  Other  
 

1 2 3 4 5 6 7 8 9 10 11 12 13 

             

14 15 16 17 18 19 20 21 22 23 24 25 

ADDITIONAL COBBLE  
EMBEDDEDNESS 

MEASURES 
(carry over from transect 
forms if needed to attain 

target count of 25;  
measure in %) 
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SWAMP Stream Habitat Characterization Form             FULL VERSION             Revision Date: February 9th, 2011 

Page 2 of 26 

Site Code: 
Date: __ __ / __ __ /   2011  

SLOPE and BEARING FORM  (transect based - for Full PHAB only) 
AUTOLEVEL

CLINOMETER 
HANDLEVEL 

OTHER

MAIN SEGMENT 
(record percent of inter-transect distance in each segment  

if supplemental segments are used) 

SUPPLEMENTAL SEGMENT 
(record percent of inter-transect distance in each segment  

if supplemental segments are used) 
Slope (%) or 

Elevation 
Difference 

Slope or 
Elevation 
Difference 

Starting 
Transect 

Stadia rod 
measurements 

cm      % 

Segment 
Length 

(m) 
Bearing 
(0°-359°) 

Percent 
of Total 
Length 

(%) 

Stadia rod 
measurements 

cm      % 

Segment 
Length 

(m) 
Bearing 
(0°-359°) 

Percent 
of Total 
Length 

(%) 

K             

J             

I             

H             

G             

F             

E             

D             

C             

B             

A             

additional 
calculation 

area 
 

ADDITIONAL HABITAT CHARACTERIZATION  High Gradient Low Gradient 

Parameter Optimal Suboptimal Marginal Poor 

Epifaunal Substrate/ 
Cover 

Greater than 70% of substrate 
favorable for epifaunal colonization 

and fish cover (50% for low-
gradient streams); mix of 

submerged logs, undercut banks, 
cobble or other stable habitat 

40-70% mix of stable habitat (30-
50% for low-gradient streams); 
well-suited for full colonization 

potential 

20-40% mix of stable habitat (10-
30% in low-gradient streams); 

substrate frequently disturbed or 
removed 

 Less than 20% stable habitat 
(10% in low-gradient streams); 

lack of habitat is obvious; 
substrate unstable or lacking 

Score:  20      19       18        17    16 15      14      13      12     11 10       9       8        7        6 5       4      3      2      1     0 

Sediment Deposition 

 Little or no enlargement of islands 
or point bars and less than 5% of 
the bottom affected by sediment 
deposition (<20% in low-gradient 

streams) 

 Some new increase in bar 
formation, mostly from gravel, 

sand, or fine sediment;  5-30% of 
the bottom affected (20-50% in 

low-gradient streams) 

Moderate deposition of new gravel, 
sand, or fine sediment on bars; 30-

50% of the bottom affected (50 -
80% in low-gradient streams) 

Heavy deposits of fine material, 
increased bar development; 
more than 50% of the bottom 
changing frequently (>80% in 

low-gradient streams) 

Score: 20      19       18        17    16 15      14      13      12     11 10       9       8        7        6 5       4      3      2      1     0 

Channel Alteration 
Channelization or dredging absent 

or minimal; stream with normal 
pattern 

Some channelization present, 
(e.g., bridge abutments); evidence 

of past channelization (> 20yrs) 
may be present but recent  
channelization not present 

Channelization may be extensive: 
embankments or shoring structures 
present on both banks; 40 to 80% 

of stream reach disrupted 

Banks shored with gabian or 
cement; Over 80% of the stream 
reach channelized and disrupted.  
Instream habitat greatly altered 

or removed entirely 

Score: 20      19       18        17    16 15      14      13      12     11 10       9       8        7        6 5       4      3      2      1     0 
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  A 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D   
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)        

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

 
0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 

TAKE  
PHOTOGRAPHS 

(check box if taken & 
 record photo code) 

Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 

 

Downstream (optional) 

Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 

 

 

Upstream (required) 
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Inter-Transect: AB Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  B 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)      

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: BC Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  C 
 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)       

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

 
0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 

108



SWAMP Stream Habitat Characterization Form             FULL VERSION             Revision Date: February 9th, 2011 

Page 8 of 26 

 

Inter-Transect: CD Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): 
 
 
 

Bankfull Height (m): Transect  D 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

 
 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)       

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 
Center 

Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank   P   A   D      P   A  P   A   D P   A   D 

Left 
Center    P   A  P   A   D P   A   D P   A   D     

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: DE Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  E 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)        

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

 
0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: EF Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  F 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)         

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0      1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0      1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0     1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0     1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0     1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 

TAKE  
PHOTOGRAPHS 

(check box if taken & 
 record photo code) 

Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 

 

Downstream (required) 

Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 

 

 

Upstream (required) 
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Inter-Transect: FG Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  G 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)        

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0     1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0     1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0      1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0      1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0      1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: GH Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  H 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)      

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0      1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0      1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0     1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0     1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0     1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: HI Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  I 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)      

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0      1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0      1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0     1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0     1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0     1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: IJ Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

121



SWAMP Stream Habitat Characterization Form             FULL VERSION             Revision Date: February 9th, 2011 

Page 21 of 26 

Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  J 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)      

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0      1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0      1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0     1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0     1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0     1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 
Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 
Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 
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Inter-Transect: JK Wetted Width (m): 
Inter-Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
UD = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 

FLOW HABITATS 
(% between transects, total=100%) 

Channel Type % 

Cascade/ Falls  

Rapid  

Riffle  

Run  

Glide  

Pool  

Dry  
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Site Code: Site Name: Date: __ __ / __ __ / 2011 

Wetted Width (m): Bankfull Width (m): Bankfull Height (m): Transect  K 
 
 
 

 

Transect Substrates 

Position 
Dist 
from 

LB (m) 

Depth 
(cm) 

mm/ 
size 
class 

% 
Cobble 
Embed. 

CPOM 
Microalgae 
Thickness 

Code 

Macroalgae 
Attached 

Macroalgae 
Unattached Macrophytes 

Left 
Bank     P   A  P   A   D P   A   D P   A   D    
Left 

Center     P   A  P   A   D P   A   D P   A   D    

Center     P   A  P   A   D P   A   D P   A   D    
Right 
Center     P   A  P   A   D P   A   D P   A   D    
Right 
Bank     P   A  P   A   D P   A   D P   A   D    

 
Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of the size 
class categories listed on the supplemental page (direct measurements preferred) 

 

Microalgae Thickness 
             Codes 
0 = No microalgae present, 
   Feels rough, not slimy; 
1 = Present but not visible, 
   Feels slimy;   
2 = Present and visible but    
   <1mm; Rubbing fingers 
    on surface produces a  
    brownish tint on them,  
    scraping leaves visible    
    trail.  
3 = 1-5mm;   
4 = 5-20mm;   
5 = >20mm;   
U = Cannot determine if  
    microalgae present,  
    substrate too small or  
    covered with silt 
    (formerly Z code). 
D = Dry,  not assessed 

 
 
 
 
 

RIPARIAN VEGETATION 
(facing downstream) 

0 = Absent (0%)            3 = Heavy (40-75%) 
1 = Sparse (<10%)       4 = Very Heavy (>75%) 
2 = Moderate (10-40%)      

INSTREAM 
HABITAT 

COMPLEXITY 

0 = Absent        (0%) 
1 = Sparse        (<10%) 
2 = Moderate (10-40%) 
3 = Heavy      (40-75%) 
4 = Very Heavy (>75%) 

DENSIOMETER 
READINGS (0-17) 
count covered dots 

Vegetation Class Left Bank Right Bank Filamentous Algae 0    1     2     3    4 Center 
Left 

 
Upper Canopy (>5 m high) Aquatic Macrophytes/ 

Emergent Vegetation 0    1     2     3    4 
Center 

Trees and saplings >5 m high 0     1     2     3    4 0      1     2     3    4 Boulders 0    1     2     3    4 Upstream 

 

Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 0    1     2     3    4 Center 
Right 

 
All vegetation 0.5 m to 5 m 0     1     2     3    4 0      1     2     3    4 Woody Debris <0.3 m 0    1     2     3    4 

Ground Cover (<0.5 m high) Undercut Banks 0    1     2     3    4 
Center 

Downstream  
 

Optional Woody shrubs & saplings  
<0.5 m 0     1     2     3    4 0     1     2      3     4 Overhang. Vegetation 0    1     2     3    4 

Left Bank  
Herbs/ grasses 0     1     2     3    4 0     1     2      3     4 Live Tree Roots 

 0    1     2     3    4 

Barren, bare soil/ duff 0     1     2     3    4 0     1     2      3     4 

 

Artificial Structures 0    1     2     3    4 

 

Right Bank 
 

 

0 = Not Present;  
B = On Bank;  
C = Between Bank & 10m from Channel;  
P = >10m+<50m from Channel;  
Channel (record Yes or No) 

BANK STABILITY 
(score zone 5m upstream and 5m downstream of transect 

between bankfull - wetted width) HUMAN INFLUENCE 
(circle only the closest to 

wetted channel) 

Left Bank Channel Right Bank Left Bank eroded vulnerable stable 

Walls/ Rip-rap/ Dams P     C     B     0 Y    N 
 

  0     B     C     P Right Bank eroded vulnerable stable 
Buildings P     C     B     0 Y    N   0     B     C     P 

Pavement/ Cleared Lot P     C     B     0    0     B     C     P 

 

Road/ Railroad P     C     B     0 Y    N   0     B     C     P 

Pipes (Inlet/ Outlet) P     C     B     0 Y    N 0     B     C     P 
Landfill/ Trash P     C     B     0 Y    N 0     B     C     P 
Park/ Lawn P     C     B     0  0     B     C     P 
Row Crop P     C     B     0  0     B     C     P 

TAKE  
PHOTOGRAPHS 

(check box if taken & 
 record photo code) 

Pasture/ Range P     C     B     0  0     B     C     P 
Logging Operations P     C     B     0  0     B     C     P 
Mining Activity P     C     B     0 Y    N 0     B     C     P 

 

Downstream ( required) 

Vegetation Management P     C     B     0  0     B     C     P 
Bridges/ Abutments P     C     B     0 Y    N 0     B     C     P 
Orchards/ Vineyards P     C     B     0  0     B     C     P 

 

 

Upstream (optional) 
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Site Code: Date: __ __ / __ __ / 2011 FULL FORM 
BENTHIC INVERTEBRATE SAMPLES Chemistry Equipment ID 

Collection Method 
(indicate standard or margin-center-margin) Replicate # jars Analyte Equipment 

RWB (standard) RWB (MCM) TRC 1  pH  

RWB (standard) RWB (MCM) TRC 2  temperature  

RWB (standard) RWB (MCM) TRC   dissolved 
oxygen 

 

RWB (standard) RWB (MCM) TRC   specific 
conductance 

 

salinity  

alkalinity  

turbidity  

silica  

Field Notes/ Comments: 

Velocity  

ALGAE SAMPLES 
Collection Method 

(circle one or write new method if applicable) 

SWAMP 
 

EMAP 
SWAMP 

 

EMAP 
SWAMP 

 

EMAP 
SWAMP 

 

EMAP 

Water  and Sediment 
Chemistry Samples 

Collection Device  
(sum # of transects per device) 

Rep. 
1 

Rep. 
2 

Rep. 
 

Rep. 
 

Rubber Delimiter (area=12.6cm2)     

Check if a WATER chemistry 
grab sample was collected 
(nutrients, SSC, etc.) 

PVC Delimiter  (area=12.6cm2)     
Syringe Scrubber (area=5.3cm2)     

Check if a DUPLICATE WATER 
chemistry grab sample was 
collected 

Other area=          
Number of transects sampled (0-11)     

Check if a SEDIMENT chemistry 
sample was collected 

Composite Volume (mL)     Check if a DUPLICATE 
SEDIMENT chemistry sample 
was collected 

Assemblage ID volume (diatoms) 
                                              (50 mL tube) 

    
Sediment 
Collection 
Device: 

 
SCOOP 

 
CORE 

 
GRAB 

Assemblage ID volume (soft algae)   
                                              (50 mL tube) 

    Material: Stainless Steel   Polyethylene 
Polycarbonate         Other 

Check if Qualitative Algae sample was 
collected with soft algae/diatom sample 
(required even if macroalgae not visible)     Sediment Collection 

Depth (cm): 2    or    5 

Check if a water chem. integrated sample 
was collected (chl, AFDM)     Create Lab Collection records for each checked 

box for integrated and grab water chemistry 
samples 

Chlorophyll a volume          use GF/F filter 
                      (25 mL (preferred volume)       

    

Ash Free Dry Mass             use GF/F filter 
(AFDM) volume     (25 mL (preferred vol)      

    

 

ADDITIONAL PHOTOGRAPHS 
Description Photo Code Description Photo Code 
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Flow Habitat 

Type DESCRIPTION 

Cascades Short, high gradient drop in stream bed elevation often 
accompanied by boulders and considerable turbulence 

Falls High gradient drop in elevation of the stream bed 
associated with an abrupt change in the bedrock 

Rapids 
Sections of stream with swiftly flowing water and 

considerable surface turbulence.  Rapids tend to have 
larger substrate sizes than riffles 

Riffles 
Shallow sections where the water flows over coarse 

stream bed particles that create mild to moderate surface 
turbulence; (< 0.5 m deep, > 0.3 m/s).  

Runs 

Long, relatively straight, low-gradient sections without 
flow obstructions. The stream bed is typically even and 
the water flows faster than it does in a pool; (> 0.5 m 

deep, > 0.3 m/s).  A step-run is a series of runs 
separated by short riffles or flow obstructions that cause 

discontinuous breaks in slope 

Glides A section of stream with little or no turbulence, but faster 
velocity than pools; (< 0.5 m deep, < 0.3 m/s) 

Pools 
A reach of stream that is characterized by deep, low-

velocity water and a smooth surface; 
(> 0.5 m deep, < 0.3 m/s) 

 

Size 
Class 
Code 

Size Class 
Range 

Size Class 
Description 

Common Size 
Reference 

RS > 4 m bedrock, 
smooth larger than a car 

RR > 4 m  bedrock, 
rough larger than a car 

XB 1 - 4 m boulder, large meter stick to car 

SB 25 cm  - 1.0 
m 

boulder, 
small 

basketball to 
meter stick 

CB 64 - 250 mm cobble tennis ball to 
basketball 

GC 16 - 64 mm gravel, 
coarse 

marble to tennis 
ball 

GF 2 �– 16 mm gravel, fine ladybug to 
marble 

SA 0.06 �– 2 mm sand gritty to ladybug 

FN < 0.06 mm fines not gritty 

HP < 0.06 mm 
hardpan 

(consolidated 
fines) 

 

 WD NA wood  

RC NA concrete/ 
asphalt  

OT NA other  

BANK STABILITY  
Although this measure of the degree of erosive potential is subjective, it can 

provide clues to the erosive potential of the banks within the reach.  Assign the 
category whose description best fits the conditions in the area between the 

wetted channel and bankfull channel (see figure below) 

Eroded Banks show obvious signs of erosion from the current or 
previous water year; banks are usually bare or nearly bare 

Vulnerable Banks have some vegetative protection (usually annual 
growth), but not enough to prevent erosion during flooding 

Stable 
Bank vegetation has well-developed roots that protect banks 
from erosion; alternately, bedrock or artificial structures (e.g., 

concrete/ rip-rap) prevent bank erosion 

CPOM/ COBBLE 
EMBEDDEDNESS 

 
CPOM:   Record presence (P) or absence (A) of coarse 

particulate organic matter (>1.0 mm particles) 
within 1 cm of each substrate particle 

 
Cobble Embeddedness: Visually estimate % 

embedded by fine particles (record to nearest 
5%) 

 
 
Figure 1.  Cross-sectional diagram of stream transect indicating regions for assessing human influence measures: 

 The measurement zone extends 5 meters upstream and 5 meters downstream of each transect 
 Record one category for each bank and for the wetted channel (3 values possible) 
 In reaches with wide banks, region “C” may be entirely overlapped by region “B”; in these cases, circle “B”  
 Region “P” extends from 10 meters to the distance that can be seen from the channel, but not greater than 50 m 
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X
 SLOPE and BEARING FORM          EXAMPLE 

AUTOLEVEL 
CLINOMETER 
HANDLEVEL  

MAIN SEGMENT 
(record percent of inter-transect distance in each segment  

if supplemental segments are used) 

SUPPLEMENTAL SEGMENT 
(record percent of inter-transect distance in each segment  

if supplemental segments are used) 

 

         
 

1. Level the autolevel at Position #1                               6. Re-sight to stadia rod at Transect H, then Transect G 
2. Place base of stadia rod at water level every time      7. Rotate scope and sight to Transects F and E 
3. Sight to stadia rod at Transect K, then Transect J        
4. Rotate scope and sight to Transects I and H.               Note: Sites will vary in the number of separate level  
5. Move level to Position #2 and re-level                         positions needed to survey the reach. 

 
 

Slope (%) or 
Elevation 
Difference 

Slope or 
Elevation 
Difference 

Starting 
Transect 

Stadia rod 
measurements 

cm     % 

Segment 
Length 

(m) 
Bearing 
(0°-359°) 

Percent 
of Total 
Length 

(%) 

Stadia rod 
measurements 

cm      % 

Segment 
Length 

(m) 
Bearing 
(0°-359°) 

Percent 
of Total 
Length 

(%) 

K 1.41            

J 1.44  3 15 140 100       

I 1.45  1 15 145 100       

H 1.49 1.03 4 15 150 100       

G  1.06 3 15 143 100       

F  1.10 4 15 187 100       

E  1.15 5 15 195 100       
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Attachment 4 – Field Datasheets for Stream Surveys 
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STANDARD	OPERATING	PROCEDURES		
for	

Site	and	Sample	ID	Naming	Conventions	
(SOP	FS‐11)	

	
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  

This SOP applies to the following activities from MRP Table 8.1: 
Biological Assessment 
General Water Quality 
Chlorine 
Temperature 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 

 
SOP Background and Application 

The RMC site and sample ID naming convention is designed to ensure 
consistency across local program monitoring efforts.  

 
References to Existing SOPs  

None 
 
Special Cautions and Considerations; Health and Safety  

None  
 
Methods/Procedures  

SITE NAMING CONVENTION 
Site naming convention for RMC sites are dependent upon the monitoring design used to 
select the sites, and is separated into two categories: (1) probabilistic, and (2) targeted. 
Naming conventions for both types of monitoring sites are described below: 
 

140



RMC SOP FS-11  
Site Naming Convention    

 

   Version 1, Feb 2012 
 

 

PROBABLISTIC SITES 
RMC identification of sampling sites derived using a probabilistic design will follow similar 
conventions being used by the California State Water Resources Control Board’s 
Perennial Stream Assessment (PSA) and the Stormwater Monitoring Coalition (SMC) 
Programs.  The naming convention is as follows:   
 
 HHHR##### 
 

Where:  
HHH = The Water Board Region followed by the two digit 

California Hydrologic Unit (HUC) Code.  The codes for each 
RMC Program are as follows: 

 
 Contra Costa    - 206, 207, 543, 544 
 Alameda    - 203, 204, 205 
 Santa Clara   - 204, 205 
 San Mateo    - 202, 204 
 Fairfield-Suisun, Vacaville  - 207 
 

R  =  One letter code that represents the Monitoring Program, in 
this case “R” stands for the RMC Creek Status Monitoring 
Program. 

 
##### = Five digit number that is generated from the sample draw 

(note: PSA only uses a four digit number).   
 
 
TARGETED SITES 
RMC identification of targeted sites will be identified using standard SWAMP site naming 
convention as interpreted by BASMAA in Attachment 1 (EOA Inc. 2006).  For RMC sites, 
the following convention will be used:  
 
 HHHSSS### 
 

Where:  
HHH = The Water Board Region followed by the two digit 

California Hydrologic Unit (HUC) Code.  The codes for each 
RMC Program are as follows: 

 
 Contra Costa    - 206, 207, 543, 544 
 Alameda    - 203, 204, 205 
 Santa Clara   - 204, 205 
 San Mateo    - 202, 204 
 Fairfield-Suisun, Vacaville  - 207 
 

SSS  =  Three letter code representing the creek sampled. Unless 
otherwise requested by Water Board personnel, for one 
word creek names, the first three letters of the creek name 
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are used (e.g., ALA for Alameda Creek). For two-word 
creek names, the first letter of the first word is combined 
with the first two letters of the second word (e.g., SFR for 
San Francisquito Creek). 

 
##### = Three digit number, beginning at 010 at the creek mouth 

and increasing by an increment of 10 per station going 
upstream.  Additional sites added between two existing 
stations are assigned a number between the two existing 
numbers.   

 
 
SAMPLE ID NAMING CONVENTION 
Sample naming convention for RMC samples is dependent upon type of sample 
collected, and is separated into two broad categories: (1) biological samples, and (2) 
chemistry / toxicity samples. Naming conventions for the two types of samples are 
described below.  
 
 
BIOLOGICAL SAMPLES 
Each sample will be assigned a distinct sample ID code using the following convention: 
 
 HHHR#####-M-NN 
 

Where:  
HHHR#####  =  Six digit site code, consistent with protocol above 
M  = Media (B for benthic macroinvertebrates, A for algae) 
NN   = Two digit number for each sample collected at a 

given site on a given day, beginning with 01, with 
an increment of 01 per sample collected 

 
CHEMISTRY / TOXICITY SAMPLES 
Each sample will be assigned a distinct sample ID code using the following convention: 
 
 HHHR#####-M-NN 
 

Where:  
HHHR#####  =  Six digit site code, consistent with protocol above 
M  = Media (W for water, S for sediment) 
NN   = Two digit number for each sample collected at a 

given site on a given day, beginning with 01, with 
an increment of 01 per sample collected 

 
 
SAMPLE LABELING CONVENTION 
Standard SWAMP protocols for collection and analysis of biological samples associated 
with bioassessment use descriptive sample labels for benthic macroinvertebrates (Figure 
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1) and benthic algae (Figure 2).  Specific instructions on filling out BMI sample labels is 
provided in Ode (2007) and for filling out algae sample labels in Fetcher et al. (2010). 
 

 
 
Figure 1. Typical Label for RMC Benthic Macroinvertebrate Samples 
 
 

  
 
Figure 2. Typical Labels for RMC Benthic Algae Samples 
 
Sample labels to be used with samples collected for analysis of chemistry or toxicity 
come in a variety of forms. Often the labels are provided by the laboratories. 
 
Quality Assurance/Quality Control 

Site codes should be assigned prior to sampling and reviewed as part of readiness 
reviews.  
 
Sample container labels should be prepared to the extent possible prior to mobilizing for 
field work, and filled out completely prior to sample collection, as labels are much more 
difficult to compete when wet.  
 
Before leaving a site, field crews will verify presence, accuracy, and legibility of sample 
labels employed for a particular sample. At the conclusion of sampling, prior to delivery 
of samples to labs, the sample labels must be checked against the completed chain of 
custody forms for accuracy and consistency.  
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Attachment 1 – EOA Draft Guidance Document: 

Assigning SWAMP Station IDs 
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MEMORANDUM 
   

TO: Chris Sommers 
 
FROM: Terri Fashing 
 
DATE: January 24, 2006 
 
SUBJECT: DRAFT Guidance Document: Assigning SWAMP Station IDs 
 

 
Chris, 
 
A note from Matt Cover with SWAMP: “An important step for us now is to assign a rough 
numbering system to every stream in the region, so that it is done consistently. Although we 
don't need to assign exact locations to all the stations right now, we want someone to be able to 
look at a map or the site list and say, okay, my site is approximately near 090, I'll give it this 
code since no one else has designated this site yet. When additional sites are added the final 
digit in the code reflects the relative distance between the upstream and downstream sites, and 
the potential for other sites to be located nearby.” This step has not been completed and may 
be a good task for Leslie Perry who now works for SWAMP. She might also be able to turn this 
into a Final Guidance Document. What I’ve included here is based on feedback from Matt Cover 
and Steve Moore and on my own experience. What I’ve left out is all of the detail that one 
encounters in trying to really determine where a site is that may not have be described well or 
that may or may not be in the same location of an existing SWAMP station. There are always 
judgment calls that have to be made and the person assigning the Station ID has to sleuth 
around a bit sometimes. 
 
I. Determine Locations of Existing SWAMP Stations 
 
The first step in assigning SWAMP Station IDs to either existing or new monitoring stations is to 
obtain an updated Station Table from SWAMP. Region 2 SWAMP maintains a list of all of their 
monitoring stations and the target latitude and longitudes (in either Nad83 or WGS84). Written 
station location information can be obtained from SWAMP as well. 
 
Use a mapping program (e.g., ArcView or Topo!) to project all of the SWAMP stations in order 
to compare SWAMP station locations to existing or new non-SWAMP station locations.  
 
II. Determine Locations of Existing or New Non-SWAMP Stations 
 
Using coordinates and/or written directions, plot existing or new non-SWAMP stations onto map 
and compare locations with SWAMP station locations. If SWAMP has not established any 
monitoring stations on a given creek or within a given watershed, create SWAMP-compatible 
station IDs according to instructions below.  
 
III. SWAMP Station-naming Convention 
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The proper SWAMP Database format for the StationCode is R##ABC123, where R is one of the 
9 watershed regions (For the SF Bay Regional Board the correct watershed region is 2), ## is 
the Hydrologic Unit number, and ABC123 is an alphanumeric description of the Station.  An 
example is 203BAX030, which is Region 2, Hydrologic Unit 03 and an abbreviated code to 
indicate “Baxter Creek – Baxter at Booker T. Washington Park”.  
 
See SWAMP Planning Watersheds1.xls in F:\Sc61\sc61.12\SWAMP stations for the 
Hydrologic Unit number that corresponds to the location of a given station. Planning 
Watersheds1.xls should also be consulted for the established and suggested alpha codes 
based on the Regional Board’s (Region 2) Planning Watersheds.  
 
The following link shows a map of the San Francisco Bay Region: 
http://www.waterboards.ca.gov/sanfranciscobay/basinplan/web/fig_2-02.pdf. There are 7 
Hydrologic Units within Region 2 and the map shows the boundaries of those Units. If a given 
station falls within the South Bay Basin, the first part of the Station ID will be 204 (Region 2 and 
Hydrologic Unit code 04).  
 
When assigning station names to stations on creeks that have not yet been assigned SWAMP-
compatible Station IDs, it is not necessary adhere to the planning watershed name alpha 
indicators established in Planning Watersheds1.xls file. One rule of thumb is that Water Bodies 
which drain directly into the San Francisco Bay Estuary or Ocean should have a unique alpha-
indicator.  
 
One reminder on choosing an alpha code for station numbering:  it's ok to have more than one 
alpha code in the San Francisco region (e.g., ROD) as long as they are in different hydrologic 
units. (e.g., Rodeo Creek in Contra Costa and Marin).  This is because each station ID includes 
the three digit hydrologic unit before the alpha characters. It is desirable to minimize this 
repetition by creating unique alpha codes: e.g., Permanente (PER) and Peralta (PRL). In such 
cases, the larger water body should get preferential naming treatment. This is why it is good to 
consult the Planning Watersheds1.xls in F:\Sc61\sc61.12\SWAMP stations for the suggested 
alpha codes, so that the main water bodies receive the most obvious alpha codes.  Without 
question, Alameda Creek has to have ALA, Napa River has to have NAP, Sonoma Creek SON 
and Walnut Creek WAL. (this is why Walker Creek is WLK, by the way, it's smaller than Walnut 
Cr.). 
 
IV. Assign the SWAMP ID to the Station 
 
Working downstream to upstream, all the “likely sampling locations” are given a number, with 
each consecutive number increasing by 10 (e.g. 10, 20, 30). A “likely sampling location” is a 
location with public access or with permission to access granted by the landholder that can 
reasonably be expected to serve as a sampling location, based on the site’s utility at capturing 
local and upstream influences (land use). When a tributary is encountered, numbering 
continues to increase from the bottom to the top of the tributary. Above the tributary, numbering 
continues to increase on the mainstem (see idealized drawing below). The alpha code that 
makes up the middle three characters of the entire Station ID (BAX for Baxter Creek, or MST for 
Mainstream Creek in the example below) does not change as numbering continues up a 
tributary with a different creek name (like Tributary Creek).   
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When assigning a Station ID to a creek location that lies upstream or downstream of 
established stations with SWAMP Station IDs, the final digit in the code reflects the relative 
distance between the upstream and downstream sites, and the potential for other sites to be 
located nearby. See idealized drawing below: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
V. Station Definition 
 
Provide written directions on station locations including obvious landmarks, street crossings, 
driving directions and exact on-foot station location directions. Obtain latitude and longitude 
coordinates in decimal degrees in either WGS84 or NAD83 (datum) to define stations. Riffles 
move and disappear, so location directions to 20 m accuracy is fine, which is what we get with 
GPS. If sites are clearly different locations within a reach (e.g. upstream and downstream of a 
bridge), they get different Station Codes.  It is important to provide as much station location 
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information as possible so that the data analyzer can decide whether or not to clump the data 
from different stations. 
 
VI. Report new Station Information to SWAMP 
 
In order to establish a Station ID using the SWAMP station-naming convention, it is critical that 
the new Station IDs are reported to SWAMP at the SF Bay Regional Board. Also, if it is a BMI 
sampling station, add the new station information to Master SFBay IBI BMI Station List.xls in 
F:\Sc61\sc61.12.  
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STANDARD	OPERATING	PROCEDURES	
for	

Ambient	Creek	Status	Monitoring	Site	Evaluation	
(SOP	FS‐12)	

 
Introduction 

The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San Francisco Bay 
Regional Water Quality Control Board on October 14, 2009. The Regional Monitoring Coalition 
(RMC) provides coordination and oversight of monitoring activities conducted in compliance 
with Provision C.8 (Water Quality Monitoring) of the MRP. The RMC is comprised of those Bay 
Area Stormwater Management Agencies Association (BASMAA) participants subject to 
monitoring requirements in the MRP. This standard operating procedure (SOP) is part of the 
RMC’s regional coordination effort. 

SOP Background and Application 
The purpose of this document is to record standard operating procedures (SOPs) and 
guidance for evaluating sites selected for the probabilistic creek status ambient 
monitoring to be conducted by BASMAA RMC participants. Creek status monitoring is 
described in the RMC Monitoring Plan (BASMAA 2011) and is being conducted to comply 
with the monitoring requirements of the Municipal Regional Permit (MRP), specifically 
provisions C.8.c.  
 
The goal of completing the site evaluation process outlined in this SOP is three-fold:  
 

1. To confirm that the monitoring site of interest meets the RMC’s site criteria;  
2. To determine if the site is safely accessible; and, 
3. To gain permission to access the site for sampling. 
 

MRP Requirements from Table 8.1 
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment 
 
References to Existing SOPs 
This SOP is based on information developed by the California Department of Fish and Game: 
 
Perennial Stream and Rivers Assessment Site Evaluation Guidelines, September 
2011 (CDFG 2011). 
 
Special Cautions and Considerations; Health and Safety 
Take all precautions to ensure that the field crew has the appropriate vehicle, attire, equipment 
and supplies to safely access and sample sites (see Part II Materials).   
 
Training in basic first aid is required.  Crew chiefs are responsible for ensuring the safety of the 
crew and must use his or her discretion to end sampling if conditions become unsafe.  When 
contacting water in areas of unknown water quality, especially in waters that are suspected to 
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contain hazardous substances, bacteria, or viruses, it is preferable that at least one layer of 
gloves be of shoulder length, to limit skin contact with the source water. 
 
Methods/Procedures 
Ambient creek monitoring sites are evaluated through completing two sequential steps: 1) 
office site evaluation, and 2) field reconnaissance (if needed).  
 
This document consists of five additional sections that discuss a standard protocol for 
conducting the site evaluations and completing the two evaluation forms.  These sections 
address the following topics:  
 

 Part I: Materials and procedures for completing office site evaluations, including how to 
complete Form 1: Site Evaluation (Office)  

 Part II: Materials and procedures for completing field reconnaissance, including how to 
complete Form 2: Field Reconnaissance  

 
Part I: Office Site Evaluation Procedures 
 
Materials  
All original documents, forms and related information should be stored onsite in a secure 
location.  Copies of these documents can be made to take in the field or as necessary. High 
priority data outputs will be transferred to a spreadsheet following completion of the site 
evaluation and reconnaissance process.  Dossiers should be made by each participating RMC 
agency and SWAMP to organize all paperwork, letters and forms.  A form (FORM #1) has been 
created to document the site evaluation process.   
 
Materials that may be needed to conduct the site evaluation phase in the office include:  
 

 RMC sample draw site list for the year of interest - provided by the RMC Coordinator and 
will contain the following information relevant for the site evaluator:  

 
 Project and individual site codes  
 Site GPS coordinates  
 Geographic region (applicable Regional Water Quality Control Board region) 
 GIS Landcover Type (urban or non-urban) 
 Creek name (if available via NHD) 

 
 Site Evaluation Form for each site (Form #1) 
 Aerial or satellite imagery (Google Earth, LandVision, etc.) 
 USGS topographic maps (paper or electronic) 
 ESRI ArcGIS® software 
 County assessor roll (Parcel Quest, Landvision, ArcView, County websites, etc.) 
 Google or web based search engines 
 Street Maps (DeLorme, Atlas, Thomas Guide, etc.) 
 Other topographic maps (USFS, BLM, State Park, NPS, etc.) 
 CDEC/USGS stream gage data http://waterdata.usgs.gov/ca/nwis/ 
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 Resource managers and governmental agency phone numbers 
 Locations of large stormdrain outfalls (Oakland Museum Creek Maps 

http://museumca.org/creeks/)  
 

Completing the Site Evaluation Form (Form #1) 
 
The Site Evaluation Form is completed in the office and requires no field visit. 
 
STEP 1. Review sample draw (site list) with potential monitoring sites for 
year of interest 
Each year, the RMC Coordinator or designee will provide you with a site list (sample draw) that 
will form the list of potential sites that may be monitored in a given year by your program. Once 
received, the individual(s) conducting the site evaluation phase should review the list and 
communicate with the RMC Coordinator or designee if there appear to be errors or if there are 
questions about the sample draw provided. 
The list column headings are explained below: 
 

 Draw SiteID – the RMC sample ID number 
 RMC Strata Site Order – The consecutive, numerical order from the sample draw in 

which sites in that particular strata (county and land use) should be evaluated  
 State Comid – the creek reach ID from the State’s Perennial Stream Assessment 

sample frame 
 xcoord, xycoord – latitude and longitude in NAD1983 – California Teale Albers  
 GIS Creek Name – the name of the creek in the National Hydrography Dataset (NHD), 

from the Geographic Names Information System (GNIS) 
 fcode – the type of NHD line work (channel type) 
 rmc_strata – the code in the RMC sample frame including the county, regional board 

number and land use type of the site 
 County – county in which the site lies 
 Regional Board – the California Regional Water Quality Control Board region number 
 RMC Land Use – the land use of the site (i.e., urban or nonurban) 

 
VERY IMPORTANT: It is of critical importance to keep your sites in consecutive, numerical 
order from the sample draw, never leaving out a single site or groups of sites.  If this rule is 
violated, the statistical power is diminished and problems will occur in the final results report.   
 
STEP 2.  Locate the site based on coordinates  
Determine the location of sites in sample draw via Google Earth, GIS, or appropriate 
topographic map. It is often the most efficient to display all of the sites for the coming sampling 
season in a GIS or using Google Earth. A Google Earth file (KML) should have been forwarded 
to you with the sample draw site list to assist you in this step.  
 
IMPORTANT: Site locations in the sample draw site list represent the most downstream point 
of the sample reach. Site locations can be moved up to a maximum of 300 meters by a RMC 
participant in order to meet sample criteria. When moving a site, a new latitude and longitude is 
required and should be reported to the Monitoring Coordinator.  Rules for moving a site within 
the 300 meter limit are described in Section 2. 
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STEP 3. Complete site evaluation form 
The site evaluation form (Form #1) is completed in the office using the following steps and 
requires no field visit.   
 
Section I:  Background Site Information 
 
On Form #1, complete the fields listed below. Most of the information for this section can be 
gathered from the sample draw site list or the KML (Google Earth) file provided to you, and 
transposed to the form.   
 
 Draw Site ID 
 Evaluator Name 
 Date of Evaluation 
 Creek Name, Site Latitude and Longitude (NAD1983 – California Teale Albers) 
 Site Location/Description 
 City (Optional)County 
 Region (Regional Water Quality Control Board Region) 
 Land Use Type  
 Sampling Agency  

 
Section II:  Site Status 
 
For each site, select one of the two site status categories and check the proceeding box that 
best classifies the channel status.   
 

Provisionally Meets Criteria: check this box if all information gained from Google 
Earth, maps, aerial photos and resource mangers etc. lead to the possibility that the site 
is a receiving water body and MAY be sampleable. The following criteria for checking 
the “Provisionally Meets Criteria” box on Form #1 are:  

 Permission to access the site MAY be attainable 
 The site MAY be physically accessible and entered safely 

 
Assume that a site provisionally meets these criteria unless you have evidence to the 
contrary as indicated below. 
 
Criteria Not Met: check this box if the evaluator is highly confident that the 
information gathered meets any of the following and the site cannot be moved up to 
300 m (see text box below) to resolve these issues:  

 Watercourse Not Present - after coordinates are entered into a mapping 
program or identified on a map, there is no obvious watercourse present at the 
site location (within 300 meters and within the same strata) 

 Pipeline - site is located in a enclosed underground/aboveground pipe; 
 Impoundment - site falls on a lake, reservoir or pond; 
 Tidally Influenced - site is obviously influenced by brackish water at some 

point of time during a year (i.e., is downstream of the higher high water mark); 
 Aquaduct – site is in an above-the-ground water conveyance designed to 
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transport drinking water; 
 Non-Wadeable - site will obviously be greater than 1 meter deep in 50% or 

more of its length, or will obviously be unsafe for sampling during the spring 
monitoring event; 

 Inaccessible – A site is inaccessible if you cannot safely walk to the site from 
your vehicle, sample and return from the site carrying samples and gear within a 
single day. Note: having a limited crew size is not a legitimate reason for 
checking this box. 

 Tributary/large storm drain within reach – a tributary or a storm drain 
greater than 24” inch diameter discharges into the reach and the site cannot be 
moved to avoid it; (see text box below); 

 Other – Includes sites located (Explanation needed on Form):  
 where any other obvious impediment prevents sampling; or 
 on a water conveyance that is not currently and never was a receiving 

water body. IMPORTANT: Only sites that have a significant weight of 
evidence, e.g., USGS quad maps, NHD, Bay Area Riparian Resource 
Inventory (BARRI) maps, Oakland Museum Creek Maps, and the San 
Francisco Bay Water Quality Control Plan (Basin Plan) supporting this 
determination can be included. Make sure to communicate with the RMC 
Coordinator before checking this box. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Basis of Determination: All sites that have the “Criteria Not Met” box checked must have a 
justification or verifiable reason to reject these sites and not proceed further. Check the box 
that best fits the reason for determining that the criteria was not met. If “other” is checked or 
agency personnel or resource managers have been contacted, please list all relevant 
information in the “explanation” box in this section.   

 
Information Source: Check the appropriate box identifying the source of information 

IMPORTANT:  A site may be moved up to 300 meters upstream or downstream of the original site 
location to assist the evaluator in meeting the site evaluation criteria.   Situations where a site may be 
moved up to 300 meters include: 

 to allow for access, due to permission limitations by land owners; 
 to avoid a tributary or large storm drain outfall (greater than 24 inches in diameter);  
 to avoid a bridge or other grade control structure within the reach; 
 to the extent possible, to maintaining homogenous channel morphology (e.g. all concrete or all 

natural channel); 
 to avoid pipelines, aquaducts, tidally influenced areas, and non-wadeable reaches; 
 to relocate a site that was placed outside the creek channel, within the nearest creek channel. 

 
The reach length that must be available for sampling upstream of the site coordinates depends on the 
average wetted channel width: 0 – 10 m average wetted channel width requires a 150 m reach length; 
>10m average wetted channel width requires a 250 m reach length.  If moving a site makes it 
sampleable but the full reach length is not accessible, the reach length may be decreased, but this 
should be avoided whenever possible.  Other reasons to decrease reach length may include safety 
concerns or physical barriers.  If the reach length is other than 150 m or 250 m, it should be noted 
and explained on the field forms. Under such circumstances field crews will still need to space 
bioassessment transects at equal distances within the decreased reach length. 
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for the basis of determination described above.  If “other” is checked, please describe 
the source of the information in the “explanation” box.  Best professional judgment is 
abbreviated as BPJ and geographic information system is abbreviated as GIS. 
 
Best Month to Sample: All sites that have the “Provisionally Meets Criteria” have the 
potential to be sampled. Bioassessment sampling has a specific index period when 
sampling is optimal (May 15 – July 15 and more than four weeks after the last 
substantial rainfall event. The index period for Bay Area creeks is spring, but may vary 
between sites depending on flow conditions allowing for safe entry during the spring 
season. For each site that “Provisionally Meets Criteria”, provide a best estimate of the 
month that sampling would be optimal based on typical rainfall and flow patterns. As a 
rule, sites that exhibit lower and/or intermittent flow should usually be planned for 
sampling earlier than sites with higher and/or perennial flow. 

 
Consideration: You may want to continue filling out Sections I and II for a number of 
sites in the sample draw before starting to obtain landowner information. Completing 
Sections I and II for a number of sites may improve the efficiency of the site evaluation 
process.  

 
Section III:  Site Ownership Information (Only Completed for sites Identified as 
“Provisionally Meets Criteria”) 

 
Step 1:  Property ownership information must be determined and verified for ALL sites 
identified as “Provisionally Meets Criteria”.  
 
Permission from all land owners, land managers, or agencies must be obtained before entering 
any private property at or surrounding the site.  Ownership must also be verified for public 
lands.  There are often private land holdings inside national forest boundaries or other public 
lands.  Crossing onto private land without permission is trespassing.   
 
Ownership information can be obtained in either of the following ways alone or in combination: 

 
1.  Visit the county assessor office and utilize their resources.  

At each county assessor’s office locate the county index map.  The index map will have 
the UTM township/range grids located on it. The USGS topographical map will also have 
the township and range of a given site on the border of the map.  Correlate the 
township and range of the site with that of the index map and locate the site.  The site 
will lie in a region on the index map where ownership information can be assessed.  This 
region or area of information can be found in the “plat” map book.  The “plat” map book 
number represents a book of information that contains land parcels for a specific region 
on the index map.  Plat maps also depict parcels, ownership boundaries, tax lot 
numbers, and the subsequent acreage contained within a tax lot number. Align the site 
on the topographic map with that of the plat map book.  Record the name, mailing 
address, site address, and any additional information from the landowner at the site and 
any adjacent landowners that may provide access. Often multiple owners may need to 
grant permission in order to reach the site. 

 
2. Use a certified map assessor program (Parcelquest, Landvision). 
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There are several companies that offer online services, or have parcel information on 
CD.  These companies offer subscriptions or the ability to purchase information.  These 
Assessor mapping programs offer a slight learning curve, but are much quicker and 
easier to use and offer greater usability than visiting the assessor’s office.  

 
3. Use up-to-date GIS data available from the county. 

GIS data may be obtained by contacting the individual counties and making 
arrangements to obtain relevant information. Information is generally offered in ESRI 
ARC GIS format with a database of APN numbers. 

 
4. Online assessor information available from county websites. 

Online assessor information is available for some counties and is getting better with 
time and technology development.  The assessor‘s office may be contacted by phone or 
by visiting the assessor’s website to find the most current information available.  The 
county assessor sites operate similarly to ParcelQuest/Landvision but are free on the 
World Wide Web.  
 

Step 2: For each site identified as “Provisionally Meets Criteria”, mark whether it is publicly 
owned, privately owned, mixed or other. If “other” is marked, please provide an explanation in 
the space provided. 

 
Section III-1:  Public Site Ownership Information 
 
This section only applies if the “public” or “mixed” ownership is checked.  During the process of 
gathering information about the site ownership it should be obvious which county, city, or 
agency will hold ownership and/or management roles of the creek or river. This information 
should be entered under “Organization”. Potential monitoring sites that are not private and 
have no public access permission require an encroachment or collection permit to be obtained.  
It is important to contact the organization to determine whether or not a permit is required.  
The remaining lines in this section can be completed after contacting the appropriate personnel. 
 
Note: If the land surrounding a site is owned entirely by a public organization, only the first 
page of Form #1 needs to be completed. 
 
Section III-2: Private Site Ownership Information 
 
For all private properties, each parcel number should be recorded in the specific county format 
if possible, as they are unique amongst counties. If there are contacts in addition to primary 
property owners, this may be noted in the “Contact information” box.  This field is not 
necessarily mandatory and need only be used if 1) the space provided in the first line is 
inadequate to accommodate all contact information or 2) there is a manager or tenant. 
 
Note: Duplicate the second page of Form #1 (Section III-2) if access is required for more than 
three properties.  Remember that monitoring occurs in a 150 meter reach, and property owners 
along the entire reach and any additional access areas should be contacted. 
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Obtaining Permission to Access Site 
 

After ownership information is obtained via the Site Evaluation, landowners or land managers 
are contacted to gain permission to access sites.  
 
STEP 1:  Permission packets are sent to the owners of ALL privately owned sites and any 
agency or company requesting a letter or information about sampling activities.   
 
The permission packet includes:  

 a cover letter with a brief description of project goals 
 a permission form that the party completes,  
 a self-addressed stamped envelope and  
 a map of the site (optional).   

 
Record that you sent a permission packet by checking the “sent” box in Form #1. See 
Appendix A for the Standard RMC Cover Letter and Permission Form. 

 
For public ownership the proper agency and personnel must be contacted to determine if a 
permit, entry agreement or permission letter is needed.  A complete effort needs to be made to 
determine who and what agency manages the water body where the site is located.  Contact all 
possible agencies and land managers to inform them of sampling activities.   

 
Access permission to sample can be denied in the following ways: 

 
 The permission letter is returned denying access to the site, with the “no” permission 

granted box is checked, or 
 Permission is denied over the phone or via email, or 
 There is no response from the owners after two attempts to contact them, or 
 The letter is returned with no response and a second attempt to contact them does not 

change this result, or 
 The letter is returned unopened and a second attempt to contact them either does not 

result in permission to access site or contact is not possible. 
 

If the site meets any of these criteria, check the “No” box in the ”Access Granted” field on the 
Office Evaluation Form, stop evaluation of the site AND complete Sections I and II of the Field 
Reconnaissance Form (Form #2). It is possible for a site to be temporarily inaccessible and it is 
important to distinguish between temporary and permanent denials.  Temporary denials must 
be kept on the list for the following year for further evaluation. 
 
 
 
Consideration: In any of the last three situations, (no-response), the best option may be for 
the evaluator to follow up with the land owner(s) via telephone in an attempt to gain access 
permission.  Often, the best route is to check the on-line White Pages to locate phone numbers 
of landowners. 
 
Permission to sample can be granted in the following ways: 
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 The permission letter has been returned with a “yes” marked in the appropriate box, 
granting access to the site.  

 A required permit has been submitted and approved by the agency that manages the 
water body at the location of the site. 

 Permission has been granted over the phone or via email. The sample site has been 
thoroughly researched and confirmed to be managed by the person who has given the 
permission. 

 
If the site meets any of the previous criteria, and permission to access the site is granted, the 
landowner may request further information identified in the site information fields. 

 
If site entry permission is granted, complete the following information on the Site Evaluation 
Form: 

 check the appropriate box in the letter status box in the  
 check appropriate box for “wants data”.  Often the land owner or land manager requests 

copies of data after the sampling event occurs. 
 Gate, key, or special requirements. This information needs to be transferred from the 

permission letter or from any phone calls.  Follow any and all requests from land 
owners. 
 

It is very important to contact land managers and private property owners to obtain as much 
information as possible.  Most of the time spent in the office will be used making telephone calls 
and emailing information to scientists and resource managers. The more time spent acquiring 
office-based information results in less time spent on field reconnaissance, in turn, resulting in 
more sites being evaluated efficiently prior to the sampling season.  
 
Note:  examples of agencies requiring entry permits are The National Park Service, State Parks, 
All county and city managed waterways in the state, Sanitation and Water districts, and Utility 
Districts etc. 
 
Agencies such as the California Department of Fish and Game are exempt from benthic 
macroinvertebrate collection.  If collecting under University Foundation’s or other entities per 
contract purposes, a permit will be required.  Update all permit contact information in the 
spreadsheet to track which agency needs to be contacted. 
 
All returned owner permission letters should be filed in a “permission returned” 
folder and a copy should be made and attached to the completed Site Evaluation 
Form.  
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Part II: Field Reconnaissance Procedures 
  
Form #2: Field Reconnaissance must be completed for ALL sites that were identified as 
“Provisionally Meets Criteria” during the office evaluation process. Sites initially identified as 
Provisionally Meets Criteria will be further assessed during this step to confirm whether a site is 
sampleable or should be reclassified as “Criteria Not Met” based on additional information 
gained through the field reconnaissance process. Note that Form #2 may be completed without 
a new site visit if sufficient knowledge of the site exists to complete Form #2 from prior 
experience.   
 
Materials  
 
Materials that may be needed to conduct field reconnaissance include: 

 
 Field reconnaissance form for each site (Form #2) 
 Site dossiers with all available information to access sites, including copies of Form #1 
 Map of area if available (e.g. USFS, BLM, EBRPD, State Park, County Park, Open Space 

District, City Park) 
 Laptop with topographical or other useful maps (optional) 
 Map ruler for 7.5 minute topographical maps (optional) 
 Agency and landowner information and phone lists  
 Geographical Position System (GPS) equipment  
 Cell phone  
 Digital camera  
 Binoculars  
 Personal and professional identification   
 Proper hiking attire  
 Safety and emergency equipment  
 Appropriate permits (as needed) 
 Private property entry permission letters 

 
Preparing for Field Reconnaissance  
 
STEP 1:  Determine if Field Reconnaissance is Necessary 
In most cases, a site visit is necessary to confirm site flow status, and if it is wadeable and 
accessible. Reconnaissance will confirm or contradict any office evaluation information received.  
Reconnaissance should attempt to get as close as possible to the site without trespassing.  If 
entry permission has been obtained, the evaluator should attempt to visit the site if safety 
permits. 
 
The following are common situations that require field reconnaissance: 

 Contact persons are unknowledgeable of core data requirements found in 
primary and secondary evaluation forms and a site visit is the only method of 
determining if criteria are met. 

 Digital aerial photos may not show seasonal variations and may be inaccurate 
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regarding the flow status at the site.  A site visit in the fall prior to the first rains 
of the season will help clarify and confirm flow status. 

 Insufficient data were obtained during the office evaluation, and a site visit is 
required to gain additional information.  

 Entry to the site appears to be very complicated.  A site visit is required to 
simplify and document the best way to enter to the site. 

 Confirm any information received.  Information received from land owners and 
managers may be incorrect and inaccurate. 

 Coordinate a visit to local resource managers with a site visit if possible. 
 
If enough information is known about the site to complete all sections of the Field 
Reconnaissance Form, then field reconnaissance is not needed. However, a Field 
Reconnaissance Form MUST be competed for each site that received a “Provisionally Meets 
Criteria” on the Site Evaluation Form (Form #1). 
 
STEP 2:   Organize Site Visits 
For those sites that require field reconnaissance, complete the following steps:  
 
STEP 2A:  Determine the mode of travel (i.e., vehicle 4x4 or 4x2, foot, boat), or combination 
that is best for locating and reaching each site.   

Most sites will be accessible with a vehicle.  However, some sites may be very remote and 
require different forms of transportation to access them, such as hiking. 
 
STEP 2B:  Determine proper timing of the reconnaissance phase. 

Site reconnaissance visits should be conducted prior to the first significant precipitation event, 
e.g., typically in August or September, in order to classify the site flow status. Some sites may 
require a second site visit closer to the scheduled sampling date to ascertain accessibility, 
wadability and safety conditions. However, flow status determinations based on field 
reconnaissance may only be determined during the dry season, optimally, the August-
September timeframe. 

 
STEP 2C:  Determine if a site can be visited for reconnaissance without trespassing.   

Every effort should be made to physically observe a stream or river without formal contact to 
the landowner. Targeting a bridge, adjacent road, cliff, or other vantage point near the site 
without crossing private land will eliminate the need (and save time) to request permission for 
access.  Depending upon the distance from the site, binoculars might allow site classification.   
 
If reconnaissance requires entering private property, make sure landowner permission has been 
obtained on or near the property that surrounds or abuts the site.  The evaluator may call the 
land owner directly and informally request access to the site through the owner’s property 
before the field visit.  If contact cannot be made and every effort has been attempted to 
communicate with the landowner then the site must be considered “Meets Criteria – Not 
Sampleable.” 
 
STEP 2D:  Plan a route for visiting multiple sites.   

To maximize the efficiency of reconnaissance it is advisable to plan routes to visit multiple sites 
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daily, including the 50% additional sites selected as backup sites.  Such planning includes 
coordinating overnight accommodations, driving directions, obtaining keys, permits, and/or 
permission to access land, anticipating road closures due to weather conditions or construction, 
and estimating the time required to complete the trip into and out from the site.  

Completing the Field Reconnaissance Form (Form #2) 
 
A Field Reconnaissance Form (Form #2) MUST be competed for each site that received a 
“Provisionally Meets Criteria” on the Site Evaluation Form (Form #1).  
 
Section I:  Background Site Information 
 
Using information completed on the Site Evaluation Form (Form #1), fill out all information in 
section I of the Field Reconnaissance Form.  
 
Section II:  Site Status 
 
For each site, select one of the three site status categories and check the proceeding box that 
best classifies the site status.   
 

Meets Criteria - Sampleable: check this box if all information gained from Site 
Evaluation and Field Reconnaissance processes identifies the site as sampleable. This 
box can ONLY be check if the following are true: 

 Permission to access has been attained 
 The site is physically accessible and can be entered safely at the time of 

sampling 
 

Basis for Determination: If the site “Meets Criteria – Sampleable”, indicate how the 
determination was made by checking the site visit or office evaluation box.  
 
Site Visit Likely Needed in Spring:  If the site “Meets Criteria – Sampleable”, indicate 
whether an additional site visit is likely needed in the spring to reassess accessibility, 
wadability and safety. 
 
Site Adjustments: To allow for flexibility in site access and relative homogeneity 
throughout the reach, sites may be moved up to 300 meters up- or downstream from 
the site location identified in the sample draw site list.  

 
Meets Criteria – Not Sampleable: check the appropriate box if information gained 
from Office Evaluation and Field Reconnaissance processes identifies the site as 
sampleable, however, any one of the following are true: 

 Permission Denied: the permission letter is returned denying access to the 
site, with the “no” permission granted box checked, or permission has been 
denied over the phone. 

 No Response: The permission letter is not returned, returned with no 
response, or mailed back unopened. 

 Access Granted After Index Period: any required permits are not 
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received in time to sample. 
 Temporarily Inaccessible: The site is temporarily inaccessible but can 

likely be sampled during another year.  This box should also be checked if it 
has not been possible to contact a landowner at least two times prior to field 
deployment. 

 
If the site meets any of these criteria, check the appropriate box in the letter 
status field on the Office Evaluation Form (Form #1), stop evaluation of the site 
AND complete Sections I and II of the Field Reconnaissance Form (Form #2). 
Remember the sample location can be moved 300 m based on access, so it is 
feasible to move up or downstream if a single landowner does not give 
permission.  

 
Important: If the “Access Granted After Index Period” or “Temporarily Inaccessible” 
boxes are checked, the site should be reconsidered during the next scheduled sampling 
year and be placed in the appropriate order of the sample draw site list for that next 
year. 

 
Criteria Not Met: check this box if information gathered meets any of the following: 

 Watercourse Not Present - after coordinates are entered into a mapping 
program or identified on a map, there is no obvious watercourse present at 
the site location (within 300 meters and within the same strata) 

 Pipeline - site is located in a enclosed underground/aboveground pipe 
 Impoundment - site falls on a lake, reservoir or pond 
 Tidally Influenced - site is obviously influenced by brackish water content 

at some point of time during a year (i.e., is downstream of the mean high 
tidal mark) 

 Aquaduct – site is an above-the-ground water conveyance designed to 
transport drinking water. 

 Non-Wadeable - site will obviously be >1m deep in 50% or more of its 
length, or will obviously be unsafe for sampling during the spring monitoring 
event. 

 Inaccessible – A site is inaccessible if you cannot safely walk to the site 
from your vehicle, sample and return from the site carrying samples and gear 
within a single day. Note: having a limited crew size is not a legitimate 
reason for checking this box. 

 No/Low Spring Flow – A site may be rejected if, during the spring field 
visit, there is no flow or the flow is too low to completely sample using the 
standard operating protocols.  

 Other – Includes sites located:  
 where any other obvious impediment prevents sampling; or 
 on a water conveyance that is not currently and never was a receiving 

water body. IMPORTANT: Only sites that have a significant weight 
of evidence, e.g., USGS quad maps, NHD, Bay Area Riparian Resource 
Inventory (BARRI) maps, Oakland Museum Creek Maps, and the San 
Francisco Bay Water Quality Control Plan (Basin Plan) supporting this 
determination can be included. Also, please communicate with the 
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RMC Coordinator before checking this box. 
 

Explanation: all sites that have the “Criteria Not Met” box checked must have a 
justification or verifiable reason to reject these sites and not proceed further. Provide all 
relevant information in the “explain” box in this section. 

 
Section III: Site and Access Information  
 
This section should only be completed if the site received a “Meets Criteria – Sampleable” 
designation in Section II. 
 
Site Accessible by Vehicle: denote whether a site is easily accessible by a vehicle by 
checking the Yes box. Checking the No box denotes that the site will likely require hiking to 
access for sampling. 
 
Estimated Wetted Channel Width and Depth: based on a field visit to the site indicate 
whether the estimated wetted channel width during the spring Index sampling period will be/is 
0 – 10 meters wide, or greater than 10 m wide.  This information is useful to determine the 
reach length required to conduct bioassessments, e.g., for 0 – 10 m wetted channel widths, a 
150 m reach length is appropriate; for > 10 m wetted channel widths, a 250 m reach length is 
appropriate.  If field reconnaissance verifies that the available sampling reach is less than the 
required length, the available estimated length should be noted by checking the “other” box 
and recording the estimated available sampleable reach length.  Estimated wetted channel 
depth may be useful to determine wadeability and whether a site may be safely accessed.  
Wetted channel depth should be estimated as an average depth of flow throughout the reach.  
Additional comments about channel depth, e.g., non-wadeable deep pools that may occur 
within a reach, may be noted in the Additional Comments section on page 2 of the Field 
Reconnaissance Form. 
  
Flow Status:  flow status is one of the most important pieces of information needed during the 
field reconnaissance portion of the site evaluation process. Based on observations during field 
reconnaissance conducted in August or September of the year prior to sampling, OR 
considerable knowledge about the flow status of the site based on frequent site visits in the 
past, check one of the following boxes: 
 

 Wet Flowing: Continuously Wet or nearly so, flowing water throughout length and 
across most of streambed width  

 Wet Trickle: Continuously wet or nearly so throughout length, with very low flow 
(trickle, <0.1 L/sec.)  across partial streambed width 

 Substantially Wet: Discontinuously wet, >25% (by length) of stream bed covered 
with water (isolated pools)  

 Minority Wet: Discontinuously wet, <25% of stream bed (by length) covered with 
water (isolated pools)  

 No Water: No surface water present 
 
 
 
Note: if flow status is uncertain, visit the site again the following spring to confirm the flow 
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status prior to sampling.  If, during this visit, there is no/low flow, check the appropriate box in 
Section II under “Criteria Not Met.” 
 
Best Month to Sample:  Bioassessment sampling has a specific index period when sampling 
is optimal. The index period for Bay Area creeks is spring, but may vary between sites 
depending on flow conditions allowing for safe entry during the spring season. Provide a best 
estimate of the month that sampling would be optimal based on typical rainfall and flow 
patterns. As a rule, sites that exhibit lower and/or intermittent flow should usually be planned 
for sampling before sites with higher and/or perennial flow. 
 
Site Suitability for Sampling During Storm: A site may be chosen for water sampling 
during a storm event if it is accessible and water can be safety sampled during relatively large 
flows. Based on field reconnaissance, qualitatively determine whether the site appears to be 
accessible for sampling during a storm event and check either “yes” or “no” box. 
 
Site Suitability for Bedded Sediment Sampling: A site may be chosen for bedded 
sediment sampling if the recently deposited fine material is present and can be sampled safely. 
Based on field reconnaissance, qualitatively determine whether the site appears to have fine 
sediment that was recently deposited on the bed of the creek/river and may provide a good site 
for sampling bedded sediment. 
 
Directions to the Site and Additional Access Information: Provide directions to access 
the site and any information that will help the field crews find and access the site most 
efficiently. Make sure to include which side of the creek is best or the only way to enter.  If 
street names apply please use them. Auto navigation units are very helpful at getting as close 
to the site as possible.  
 
Use formal terms when writing down direction. For example, use “north”, “south”, “west” and 
“east” instead of “left “and “right” as those terms only work if you are heading in the same 
direction or are approaching the site in the same manner as the crew who may be sampling.   
 
Other special needs such as gates and keys should be noted and written clearly, especially gate 
combinations.  Please enter this info in the box provided. 

 
Guidance: Be as specific as possible when filling out the form.  The person performing the 
reconnaissance may not be the person who will return to sample the site.  Giving detailed 
instructions and site information will help the returning team access the site quickly and 
efficiently and will be greatly appreciated by other crew members. 
 
References: 
 
BASMAA. 2011. Draft RMC Creek Status and Trends Monitoring Plan. Bay Area Stormwater 
Management Agencies Association. Prepared by EOA, Inc. July. 
 
California Department of Fish and Game.  2011.  Perennial Stream and Rivers Assessment 
Site Evaluation Guidelines.  Sacramento, CA.  11 pp. 
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Attachment 1 – Office Site Evaluation Form 
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Last Updated: 9/9/11 

FORM #1: SITE EVALUATION (OFFICE) 
BASMAA REGIONAL MONITORING COALITION (RMC) 
CREEK STATUS AMBIENT (PROBABILISTIC) SURVEY 

I. BACKGROUND SITE INFORMATION (FROM SAMPLE DRAW SITE LIST) 
Draw Site ID:      
  

Evaluator Name:  Date of Evaluation: 

Creek Name: 

Latitude:                                                      Longitude:                                                           

Site Location/Description: City: 

COUNTY REGION LAND USE 

Alameda  Contra Costa  San Mateo  Santa Clara Solano  Region 2 Region 5  Urban  Non-Urban 

SAMPLING AGENCY 
SWAMP ACCWP  CCCWP  SMCWPPP  SCVURPPP FSURMP Vallejo 

II. SITE STATUS 
 

   Provisionally Meets 
Criteria 

 
COMMENTS: 

 Criteria Not Met 
Basis for Determination (Check all that apply) 

 Watercourse not present within 300 meters 
 Pipeline (underground/overground) 
 Impoundment (e.g., Lake or Reservoir) 
 Tidally Influenced 
 Tributary/large storm drain within creek 

 Aquaduct  
 Non-wadeable 
 Inaccessible 
 Other (provide explanation 

below) 
 Information Source (Check all that apply) 

 BPJ   Evaluator Knowledge Resource Managers (document)  
 GIS   Google Earth Land Owner   Other 
Explanation: 

BEST MONTH TO SAMPLE  April   May    June   July    Unknown 

III. SITE OWNERSHIP INFORMATION 
(ONLY COMPLETED FOR SITES MARKED AS PROVISIONALLY MEETS CRITERIA ABOVE) 

Ownership (check all that apply)  Private 
 Public 

 Mixed 
 Other (describe): 

III-1. PUBLIC SITE OWNERSHIP INFORMATION 
Name: Organization: Address: Contact Information: 

Access Granted Call Before Entry Gate, key, or special requirements  Wants Data
 Yes      
 No 

 Yes, phone number:      
 No 

 Yes, describe: 
 No 

 Yes      
 No 

PERMIT(S) NEEDED: 
 

Comments: 
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FORM #1: SITE EVALUATION (OFFICE) 

BASMAA REGIONAL MONITORING COALITION (RMC) 
CREEK STATUS AMBIENT (PROBABILISTIC) SURVEY 

III-2. PRIVATE SITE OWNERSHIP INFORMATION 

A Parcel Number: Name(s): Address: 

City: State: Zip: Letter Status Access Granted Wants Data 
 Returned 
 Sent  

 Yes 
 No  

 Yes 
 No 

Gate, key, or special requirements Call Before Entry  
 Yes, describe:      
 No  

 Yes, phone number: 
 No 

Contact information (optional): Date: 

Comments: 

 

B Parcel Number: Name(s): Address: 

City: State: Zip: Letter Status Access Granted Wants Data 
 Returned 
 Sent  

 Yes 
 No  

 Yes 
 No 

Gate, key, or special requirements Call Before Entry  
 Yes, describe:      
 No  

 Yes, phone number: 
 No 

Contact information (optional): Date: 

Comments: 

 

C Parcel Number: Name(s): Address: 

City: State: Zip: Letter Status Access Granted Wants Data 
 Returned 
 Sent  

 Yes 
 No  

 Yes 
 No 

Gate, key, or special requirements Call Before Entry  
 Yes, describe:      
 No  

 Yes, phone number: 
 No 

Contact information (optional): Date: 

Comments: 
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Attachment 2 – Field Reconnaissance Site Evaluation Form 
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Last Updated: 10/26/11 

FORM #2: FIELD RECONNAISSANCE 
BASMAA REGIONAL MONITORING COALITION (RMC) 
CREEK STATUS AMBIENT (PROBABILISTIC) SURVEY  

I. BACKGROUND SITE INFORMATION (FROM FORM #1) 
Draw Site ID:      
  

Evaluator Name:  Date of Evaluation: 

Creek Name: 

Latitude:                                                      Longitude:                                                           

Site Location/Description: City: 

COUNTY REGION LAND USE 

Alameda  Contra Costa  San Mateo  Santa Clara Solano  Region 2 Region 5  Urban  Non-Urban 

SAMPLING AGENCY 
SWAMP ACCWP  CCCWP  SMCWPPP  SCVURPPP FSURMP Vallejo 

II. SITE STATUS 

 Meets Criteria - 
Sampleable 

  Meets Criteria – Not 
Sampleable  Criteria Not Met 

Basis for Determination: Basis for Determination:  

Access Permission Permanently Denied 
(i.e., permission letter is returned denying 
access to the site, permission denied over the 
phone). 

No Response after 2 Attempts to 
Contact (Permission letter is not returned, 
returned with no response, or mailed back 
unopened)  

 *Access Granted After Index Period 
(i.e., required permits or permission is not 
received in time for sampling) 

**Temporarily Inaccessible (e.g., 
temporary closures due to conflicting 
management activities) 

 Other (Provide Explanation) 
*Site should be sampled in following year 
**Site should be reconsidered for sampling in 
following year 

Basis for Determination  
(Check all that apply) 

 Office Evaluation (Site Visit 
Not Needed) 

 Site Visit 

 Watercourse not present within 300 meters 

 Pipeline (underground/overground) 

 Impoundment (e.g., Lake or Reservoir) 

 Tidally Influenced 

 Aquaduct  

 Non-wadeable 

 Inaccessible 

 No/Low Spring Flow 

 Other (provide explanation) 
 

Site Visit Likely Needed in 
Spring to confirm 
accessibility/wadeability? 

 YES 

 NO 

Site location required 
adjustment of up to 300 meters 
due to access issues? (New 
Lat/Long required)   
 

 YES  

 NO 

MAYBE 

 
If Yes, provide 
explanation in 
box to right. 

EXPLANATION: 

III. SITE AND ACCESS INFORMATION
(Only Completed for Sites Marked as “Meets Criteria – Sampleable” Above)

Site Accessible 
by Vehicle: 

 YES 
 NO 

Est. Wetted 
Channel 
Width: 

0 – 10m 
  > 10m 

Available     150m 
Reach          250m 
Length:       Other:_________m 

Est. Wetted 
Channel 
Depth: 

 

Flow 
Status: 

Wet Flowing: 
Continuously Wet or nearl
so, flowing water 

Wet Trickle: 
Continuously wet or nearly 
so, very low flow (trickle, 
<0.1 L/sec.) 

Majority Wet: 
Discontinuously wet, >25% (by 
length) of stream bed covered 
with water (isolated pools) 

Minority Wet: 
Discontinuously wet, <25% of 
stream bed (by length) covered 
with water (isolated pools) 

No 
Water:   No 
surface water 
present 

Best Month to Sample: April   May          June     July    Unknown 
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Last Updated: 10/26/11 

 
FORM #2: FIELD RECONNAISSANCE 

BASMAA REGIONAL MONITORING COALITION (RMC) 
CREEK STATUS AMBIENT (PROBABILISTIC) SURVEY  

Site access appears suitable for sampling water toxicity during storm events   YES  NO    

Site appears to have suitable amount of deposited sediment for sediment-related sampling  YES  NO    
DIRECTIONS TO SITE: (Include x-streets and landmarks, address for auto navigation) 
 
 

 
Picture Numbers: 
 
Ownership Verified? 

Gate, keys, special needs: 
 Yes, describe: 
 No 

Site Address/Coordinates: 

Overnight accommodations required: 
 Yes, describe options: 
 No 

Comments: 

ADDITIONAL COMMENTS:  
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STANDARD	OPERATING	PROCEDURES		
for	

Reports	to	RMC	Program	Managers	
(SOP	R‐1)	

	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment 
General Water Quality 
Chlorine 
Temperature 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 
Stream Surveys 

 
SOP Background and Application 
Consistent with the RMC programmatic QAPP (reference) and in order to ensure 
SWAMP comparability, RMC participants must prepare and submit a number of 
reports to management. These reports can be separated into two main 
categories: (1) reports prepared for internal use in assessing compliance with the 
QAPP, and (2) reports prepared for submittal to the Water Board that reports 
results of specific monitoring activities. This SOP details reports prepared as part 
of the former.  

 
References to Existing SOPs  
 
QA/QC protocols are also referenced in the associated RMC QAPP for bioassessment and 
water quality monitoring: [PROVIDE LINKS/REFERENCES WHEN AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety  
None  
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Methods/Procedures  
There are three main types of reports prepared that fall within the category of internal 
reports: (1) readiness reviews, (2) post sampling event reports, and (3) field activity 
audits.  
 
READINESS REVIEWS 
PMLs will review all field equipment, instruments, containers, and paperwork to ensure 
that everything is ready prior to each sampling event. All sampling personnel will be 
given a brief review of the goals and objectives of the sampling event and the sampling 
procedures and equipment that will be used to achieve them.  All equipment will be 
checked to make sure that it is in proper working order. Equipment maintenance records 
will be checked to ensure that all field instruments have been properly maintained and 
that they are ready for use. Adequate supplies of all preservatives, bottles, labels, 
waterproof pens, etc. will be checked before each field event to make sure that there 
are sufficient supplies to successfully support each sampling event, and, as applicable, 
are within their expiration dates.  

In the event that a problem is discovered during a readiness review it will be noted in 
the field log book and corrected before the field crew is deployed. The actions taken to 
correct the problem will also be documented with the problem in the field log book. This 
information will be communicated by the PML to the CQAO prior to conducting relevant 
sampling. The CQAO will track corrective actions taken, and as appropriate, 
communicate this information to other Stormwater Programs for whom it may be 
relevant. Readiness review templates associated with each monitoring activity are 
compiled in Attachment 1. 

POST SAMPLING EVENT REPORTS 
PMLs will be responsible for post sampling event reviews. Any problems that are noted 
will be documented along with recommendations for correcting the problem. Post 
sampling event reviews will be conducted following each sampling event in order to 
ensure that all information is complete and any deviations from planned methodologies 
are documented.  Post sampling event reviews will include field sampling activities and 
field measurement documentation in order to help ensure that all information is 
complete. The reports for each post sampling event will be used to identify areas that 
may be improved prior to the next sampling event. A combined post sampling event 
report, identifying any deficiencies and corrective actions taken, will be an integral part 
of the final report on this proposed project. A template for preparation of post sampling 
event reports is presented in Attachment 2.  

FIELD ACTIVITY AUDITS 
Field activity audits will assess the sample collection methodologies, field measurement 
procedures, and record keeping of the field crew in order to ensure that the activities 
are being conducted as planned and as documented in this QA Plan. In the event that a 
problem is discovered during a field audit, it will be corrected as soon as possible so that 
all subsequent samples and field measurements collected are valid. The problems and 
the actions taken to correct them will become a part of the field audit report. Any field 
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sampling team member has authority to stop any sampling or field measurement activity 
that could potentially compromise data quality.  
 
Due to the specialized nature of bioassessment work being performed, it is anticipated 
that CDFG will be responsible for conduct of field activity audits. At least one month 
prior to initiation of field bioassessments, the MCC will notify CDFG of the planned 
monitoring activities, and as requested, will coordinate activities with audit staff 
availability. The standard field audit form used by CDFG, 2010 revision, is included as 
Attachment 3. Although field activity audits will not be performed by RMC personnel, 
review of the standard audit form is recommended for all field crews performing 
bioassessment work.  
 
The RMC CQAO will be responsible for performance of field activity audits for targeted 
creek status monitoring components. This will again be performed on at least a biennial 
basis for individual field crews. The audit results will be delivered to the PM. A template 
for use with the audits is provided in Attachment 4.  
 
 
Quality Assurance/Quality Control 
Readiness reviews are one tool to be employed by local programs to ensure that all 
monitoring is conducted in an efficient, SWAMP comparable manner consistent with the 
programmatic QAPP. Questions or findings raised about procedures implemented at the 
local level are communicated to CQAO for discussion and resolution. In this way, the 
three required internal reports form part of a feedback loop between local programs and 
central RMC organization to communicate and resolve local issues throughout the 
program in a consistent, SWAMP comparable fashion.  
 
 
References 

 
None 
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Attachment 1 – Template for RMC Readiness Reviews 
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RMC Targeted Sampling  

Post-event Sampling Report 

LOCAL PROGRAM ______________________________________ 

MONITORING ACTIVITY _________________________________ 

FIELD TEAM    ______________________________________ 

DATE   ______________________________________ 

 

 

ITEM Y N N/A COMMENTS 
MOBILIZATION     
Readiness Review – was a readiness review 
conducted 

    

Equipment – was the appropriate equipment 
available in the field, in good working order 
and calibrated  

    

Paperwork – was all required paperwork 
(e.g., datasheets, SOPs, permits, maps, etc.) 
on-hand 

    

Decontamination – did the field crew 
previously decontaminate all equipment, 
including boots and waders for invasive species 

    

     
MONITORING     
Equipment – were there any problems with 
equipment 

    

Sample Containers – were the appropriate 
containers used for the analyses 

    

Labeling of Samples – were the sample 
containers labeled according to the SOP and 
legible 

    

Sample Handling – were appropriate sample 
handling techniques employed, consistent with 
SOP and QAPP 

    

Photo-Documentation – did the field crew 
properly record the photo code for all 
photographs 

    

Quality Assurance – were there any quality 
assurance concerns of field crew? 

    

     
POST SAMPLING ACTIVITIES     
Sample Handling – were samples transferred 
to the laboratory in a manner consistent with 
SOPs and QAPP 
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ITEM Y N N/A COMMENTS 
Sampling Team Debriefing – did the field 
team meet to discuss the post sampling 
activities and responsibilities 

    

Field Data Sheets – did the field crew 
completely and correctly fill out the field forms 

    

Verification and Agreement – did the field 
crew resolve all data disputes and 
discrepancies or record questions to be 
resolved later  

    

Chain of Custody Form – was a COC form 
used correctly 

    

Aquatic Invasive Species 
Decontamination – was the equipment, 
including boots and waders, decontaminated 
according to the field crew’s SOP 

    

Follow-up – are there any issues that need to 
be communicated to LQAO and CQAO 

    

 

ADDITIONAL COMMENTS 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

FOLLOW-UP REQUIRED 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

PREPARED BY: 

______________________  _____________ 

SIGNATURE     DATE 

______________________ 

NAME 
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Attachment 2 – Template for RMC Post Event Sampling Reports 
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RMC Targeted Sampling  

Post-event Sampling Report 

LOCAL PROGRAM ______________________________________ 

MONITORING ACTIVITY _________________________________ 

FIELD TEAM    ______________________________________ 

DATE   ______________________________________ 

 

ITEM Y N N/A COMMENTS 
MOBILIZATION     
Readiness Review – was a readiness review 
conducted 

    

Equipment – was the appropriate equipment 
available in the field, in good working order 
and calibrated  

    

Paperwork – was all required paperwork 
(e.g., datasheets, SOPs, permits, maps, etc.) 
on-hand 

    

Decontamination – did the field crew 
previously decontaminate all equipment, 
including boots and waders for invasive species 

    

     
MONITORING     
Equipment – were there any problems with 
equipment 

    

Sample Containers – were the appropriate 
containers used for the analyses 

    

Labeling of Samples – were the sample 
containers labeled according to the SOP and 
legible 

    

Sample Handling – were appropriate sample 
handling techniques employed, consistent with 
SOP and QAPP 

    

Photo-Documentation – did the field crew 
properly record the photo code for all 
photographs 

    

Quality Assurance – were there any quality 
assurance concerns of field crew? 

    

     
POST SAMPLING ACTIVITIES     
Sample Handling – were samples transferred 
to the laboratory in a manner consistent with 
SOPs and QAPP 
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ITEM Y N N/A COMMENTS 
Sampling Team Debriefing – did the field 
team meet to discuss the post sampling 
activities and responsibilities 

    

Field Data Sheets – did the field crew 
completely and correctly fill out the field forms 

    

Verification and Agreement – did the field 
crew resolve all data disputes and 
discrepancies or record questions to be 
resolved later  

    

Chain of Custody Form – was a COC form 
used correctly 

    

Aquatic Invasive Species 
Decontamination – was the equipment, 
including boots and waders, decontaminated 
according to the field crew’s SOP 

    

Follow-up – are there any issues that need to 
be communicated to LQAO and CQAO 

    

 

ADDITIONAL COMMENTS 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

FOLLOW-UP REQUIRED 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

PREPARED BY: 

______________________  _____________ 

SIGNATURE     DATE 

______________________ 

NAME 
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Attachment 3 – Template for RMC Field Activity Audits,  
Bioassessment 
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Revision Date: July 2010 
 

2010 SWAMP Bioassessment Procedure 
Biological and Physical Habitat Field Audit 

 
Field Team:                                                                                                _______         
 
Field Location:          ______  
 
Date of Audit:         ______  
 
Background of Group and Audit Objectives: 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 
 

Item Y N N/A Comments 
Field Day and Sampling Site Preparations 

Sampling Team Briefing – did the field 
crew meet to discuss the project objectives, 
field conditions, safety procedures and any 
special situation associated with the site 

    

Quality Assurance Project Plan – was the 
field crew familiar with the project QAPP 
and the assigned QA Officer 

    

Permits – did the field crew have copies of 
DFG sampling MOU and LAI     

Permits – did the field crew have a copy of 
the landowner permission letter     

SOP – did the field crew have a copy of the 
most recent SWAMP Bioassessment 
Protocol  
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SOP – did the field crew have a project 
specific SOP which lines out the assignments 
for all crew members  

    

SOP – did the field crew have a system for 
adding, updating, and retiring the SOP, as 
necessary 

    

Equipment Inspection – did the field crew 
ensure that all the field equipment was 
present and in working order 

    

Equipment Calibration – did the field crew 
ensure that all equipment was calibrated 
according to SOPs and/or manufacturer 
instructions  

    

Field Data Sheets – did the field crew have 
the most recent copy of the SWAMP 
Bioassessment Field Forms 

    

Reach Documentation – did the field crew 
fill in this section of the field forms before 
starting the actual field work 

    

Reach Documentation – did the field crew 
determine the Latitude and Longitude at the 
proper reach location and record the proper 
units and type of device use  

    

Reach Documentation – did the field crew 
get SWAMP site codes from the Regional 
SWAMP coordinator 

    

Reach Length – did the field crew determine 
the average stream width, decide the reach 
length according to the SOP and record any 
discrepancies from the required reach length 

    

Notable Field Conditions – did the field 
crew check the appropriate boxes and if 
necessary obtain the information from 
outside the reach area 

    

Decontamination – did the field crew 
previously decontaminate all equipment, 
including boots and waders for Aquatic 
Invasive Species (AIS) 
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Describe the Field Team Coordination (number of field personnel, how data is recorded, 
how the data collection is split among field personnel, how disputes or uncertainties in the 
data collection are dealt with, etc.): 
______________________________________________________________________________   
 
______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 
Item Y N N/A Comments 
Ambient Water Quality Measurements 

Temperature – did the field crew measure 
the water temperature at the A transect and 
record the type of equipment used 

    

pH – did the field crew measure the pH at 
the A transect and record the type of 
equipment used 

    

Alkalinity – did the field crew measure the 
alkalinity at the A transect and record the 
type of equipment used 

    

Dissolved Oxygen – did the field crew 
measure DO at the A transect and record the 
type of equipment used 

    

Specific Conductance – did the field crew 
measure conductivity at the A transect and 
record the type of equipment used 

    

Equipment – when using colorimetric kits, 
did the field crew inspect the reagents for 
expiration dates 

    

Additional Chemical Measures – when 
collecting samples for additional chemicals, 
did the field crew have a copy of the 
appropriate SWAMP SOP 

    

Holding Times – was the field crew aware 
of all appropriate holding times for the 
additional chemical measures 
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Item Y N N/A Comments 
Invertebrate Collection - Reach Wide Benthos Procedure 

Collection Location – did the field crew 
member properly determine where the net 
should be placed in relation to the transect  

    

Net Placement – did the field crew member 
place the sampling net correctly in the 
substrate and perpendicular to flow 

    

Substrate Excavation – did the field crew 
member adequately disturb and scrub the 
substrate to collect the invertebrates 

    

Substrate Excavation Duration – did the 
field crew member disturb the substrate for a 
consistent duration (1-3 minutes) and in 
accordance with the type of substrate 

    

Substrate Excavation Depth – did the field 
crew member excavate the substrate to a 
depth (4-6 inches) adequate to collect all the 
invertebrates 

    

Excavated Material Cleaning – did the 
field crew member take precautions that no 
invertebrates were lost when removing large 
material from the net 

    

Handling of Excavated Material – did the 
field crew member take precautions that no 
invertebrates were lost when transporting the 
net between collection locations 

    

Compositing of Excavated Material – did 
the field crew member take precautions that 
no excavated material was lost when 
compositing and placing material in jars 

    

Labeling of Samples – were the invertebrate 
collection jars labeled according to the SOP 

    

Collection of Duplicates – when collecting 
duplicate samples, did the field crew member 
determine the proper location and ensure the 
samples were not cross-contaminated  

    

Sample Integrity – were the sample jars 
kept out of direct sunlight, away from heat, 
and protected from desiccation during 
sampling, sample processing and sample 
storage 
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Item Y N N/A Comments 

Reach-Wide Physical/Habitat Measurements 
Discharge Measurements – when using the 
Velocity Area Method or Buoyant Object 
Method (circle one), did the field crew 
choose an appropriate channel section and 
record all required measurements 

    

Additional Cobble Embeddedness 
Measurements – did the field crew record 
any additional cobble embeddedness 
measures to equal a total of 25 and was a 
random method used to obtain the cobbles  

    

Slope and Bearing – did the field crew use 
an auto-level for low gradient channels or a 
clinometer for high gradient channels and 
record information for each transect starting 
at K  

    

Slope and Bearing – did the field crew 
record the bearing in degrees on the center of 
the transect starting at K 

    

Slope and Bearing – did the field crew 
understand how and when to use the 
Supplemental Segment section of the form  

    

Channel Alteration Visual – did the field 
crew assess channel alteration for the entire 
reach and discuss the assessment to come to 
an agreement on the final estimate  

    

Sediment Deposition Visual – did the field 
crew assess sediment deposition for the 
depositional zones of the entire reach and 
discuss the assessment to come to an 
agreement on the final estimate 

    

Epifaunal Substrate/Cover Visual – did the 
field crew assess epifuanual substrate/cover 
for the entire reach and discuss the 
assessment to come to an agreement on the 
final estimate 
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Item Y N N/A Comments 
Transect Based Physical/Habitat Measurements 

Wetted Width – did the field crew 
determine the wetted width measurement 
accurately 

    

Bankfull Width and Height – did the field 
crew determine the bankfull width and height 
measurement accurately 

    

Depth and Substrate Measurements – did 
the field crew measure the depth and pick up 
the substrate in a systematic, unbiased 
manure 

    

Transect Substrate Measurements – did 
the field crew measure the substrate particle 
properly and use the correct size class 
categories 

    

Cobble Embeddedness – did the field crew 
recognize cobble sized substrate and 
determine the percent embeddedness 
accurately 

    

CPOM – did the field crew recognize the 
correct material and location in relation to the 
substrate 

    

Microalgae Thickness – was the field crew 
able to determine microalgae presence and 
correct thickness code 

    

Macroalgae – was the field crew able to 
determine the difference between attached 
and unattached macroalgae presence 

    

Canopy Cover – was the field crew able to 
properly use the modified densiometer and 
obtaining measurements correctly  

    

Bank Stability – did the field crew estimate 
the bank stability categories properly and for 
the correct bank zone  

    

Riparian Vegetation – did the field crew 
understand and properly estimate the three 
canopy categories for the correct area and 
elevation zones   

    

Instream Habitat Complexity – did the 
field crew understand and properly estimate 
the nine habitat categories for the correct 
channel area  

    

Human Influence– did the field crew 
understand and properly estimate the 
fourteen human influence categories for the 
correct zones relative to the channel 
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Inter-Transect Substrate Measurements – 
did the field crew collect all the measurement 
similar to the major transects 

    

Flow Habitats – did the field crew recognize 
all the flow habitat categories and the 
definition of fast/slow and shallow/deep 

    

Photo-Documentation – did the field crew 
take photographs at the A, F and K transect 
and in the proper orientation to the channel 

    

Photo-Documentation – did the field crew 
properly record the photo code for all 
photographs including any supplemental 
pictures of the sampling reach 

    

 
 

Item Y N N/A Comments 
Post Sampling Activities 

Sampling Team Debriefing – did the field 
team meet to discuss the post sampling 
activities and responsibilities  

    

Field Data Sheets – did the field crew 
completely and correctly fill out the field 
forms  

    

Verification and Agreement – did the field 
crew resolve all data disputes and 
discrepancies or record questions to be 
resolved later by the ABL 

    

Invertebrate Sample Integrity – were the 
invertebrate samples inspected for proper 
alcohol level, labels and secured for travel  

    

Chain of Custody Form – was a COC form 
used for invertebrates samples and was it 
properly filled out 

    

Additional Chemical Measures – if 
samples were collected for additional 
chemicals, did the field crew ensure the 
samples were labeled and stored properly for 
transportation to the Lab according to the  
appropriate SOP 

    

Equipment Count – did the field crew 
account for all the equipment 

    

Aquatic Invasive Species Decontamination 
– was the equipment, including boots and 
waders, decontaminated according to the 
field crew’s SOP 
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I CERTIFY THAT THIS FIELD TEAM HAS ADEQUATELY FULLFILLED ALL 
REQUIRMENTS OF THE FIELD AUDIT FOR THE SWAMP BIOASSESSMENT 
PROCEDURE 
 
 
 
       
 
James M. Harrington 
Staff Environmental Scientist 
California Department of Fish and Game 
 
 
COMMENTS: 
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Attachment 4 – Template for RMC Field Activity Audits,  
Targeted Sampling 
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RMC Targeted Sampling Field Audit 

LOCAL PROGRAM ______________________________________ 

FIELD TEAM    ______________________________________ 

AUDIT LOCATION  ______________________________________ 

DATE   ______________________________________ 

AUDITOR  ______________________________________ 

 

BACKGROUND AND OBJECTIVES OF AUDIT _________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

 

ITEM Y N N/A COMMENTS 
MOBILIZATION     
Sampling Team Briefing – did the field crew 
meet to discuss the project objectives, field 
conditions, safety procedures and any special 
situation associated with the site 

    

Quality Assurance Project Plan – was the 
field crew familiar with the project QAPP  

    

SOP – did the field crew have a copy of the 
most current SOP 

    

Equipment Inspection – did the field crew 
ensure that all required field equipment was 
present, calibrated, and in working order 

    

Field Data Sheets – did the field crew have 
the most recent copy of the field forms 

    

Decontamination – did the field crew 
previously decontaminate all equipment, 
including boots and waders for invasive species 

    

     
MONITORING     
Sampling Order – did the field crew conduct 
monitoring activities in the appropriate order 

    

Equipment – did the field crew use 
appropriate equipment for collection of 
samples / measurements 
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ITEM Y N N/A COMMENTS 
Sample Containers – were the appropriate 
containers used for the analyses 

    

Labeling of Samples – were the sample 
containers labeled according to the SOP 

    

Holding Times – was the field crew aware of 
all appropriate holding times for the additional 
chemical measures 

    

Sample Integrity – were the sample jars 
kept out of direct sunlight, away from heat, 
and protected from desiccation during 
sampling, sample processing and sample 
storage 

    

Photo-Documentation – did the field crew 
properly record the photo code for all 
photographs 

    

Housekeeping – did the field crew conduct 
sampling in a manner to minimize disruption to 
natural environment 

    

     
POST SAMPLING ACTIVITIES     
Sampling Team Debriefing – did the field 
team meet to discuss the post sampling 
activities and responsibilities 

    

Field Data Sheets – did the field crew 
completely and correctly fill out the field forms 

    

Verification and Agreement – did the field 
crew resolve all data disputes and 
discrepancies or record questions to be 
resolved later  

    

Chain of Custody Form – was a COC form 
used correctly 

    

Aquatic Invasive Species 
Decontamination – was the equipment, 
including boots and waders, decontaminated 
according to the field crew’s SOP 

    

 

ADDITIONAL COMMENTS 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 
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CONDUCTED BY: 

 

______________________  _____________ 

SIGNATURE     DATE 

______________________ 

NAME 
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STANDARD	OPERATING	PROCEDURES		
for	

Reports	to	RWQCB	
(SOP	R‐2)	

	
Introduction 
The Municipal Regional Stormwater NPDES Permit (MRP) was adopted by the San 
Francisco Bay Regional Water Quality Control Board on October 14, 2009. The Regional 
Monitoring Coalition (RMC) provides coordination and oversight of monitoring activities 
conducted in compliance with Provision C.8 (Water Quality Monitoring) of the MRP. The 
RMC is comprised of those Bay Area Stormwater Management Agencies Association 
(BASMAA) participants subject to monitoring requirements in the MRP. This SOP is part 
of the RMC’s regional coordination effort. 

 
MRP Requirements from Table 8.1  
This SOP applies to the following activities from MRP Table 8.1: 

Biological Assessment 
General Water Quality 
Chlorine 
Temperature 
Toxicity – Water Column 
Toxicity – Bedded Sediment, Fine-Grained 
Pollutants – Bedded Sediment, Fine-grained 
Pathogen Indicators 
Stream Surveys 

 
SOP Background and Application 
Consistent with the RMC programmatic QAPP (reference) and in order to ensure 
SWAMP comparability, RMC participants must prepare and submit a number of 
reports to management. These reports can be separated into two main 
categories: (1) reports prepared for internal use in assessing compliance with the 
QAPP, and (2) reports prepared for submittal to the Water Board that report 
results of specific monitoring activities (permit-related reports). This SOP details 
reports prepared as part of the latter.  

 
References to Existing SOPs  
This SOP is adapted from information provided in the MRP. Relevant QA/QC protocols 
are also referenced in the associated RMC QAPP for bioassessment and water quality 
monitoring: [PROVIDE LINKS/REFERENCES WHEN AVAILABLE] 
 
Special Cautions and Considerations; Health and Safety  
None  
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Methods/Procedures  
There are four main types of reports prepared that fall within the category of permit-
related reports: (1) Water Quality Standard Exceedance Reports, (2) Status and Trend 
Electronic Data Reports, (3) Urban Creeks Monitoring Report, and (4) Integrated 
Monitoring Report. Each of these reports are summarized in the sections below, and 
described in more detail within MRP Section C.8.g (SFRWQCB, 2009). The standard 
content for each report is described as follows: 
 

• The purpose of the monitoring and briefly describe the study design rationale. 
• Quality Assurance/Quality Control summaries for sample collection and analytical 
methods, including a discussion of any limitations of the data. 
• Brief descriptions of sampling protocols and analytical methods.  
• Sample location description, including waterbody name and segment and 
latitude and longitude coordinates. 
• Sample ID, collection date (and time if relevant), media (e.g., water, filtered water, 
bed sediment, tissue). 
• Concentrations detected, measurement units, and detection limits. 
Permittees who do not participate in the Regional Monitoring Group or in a 
stormwater countywide program must submit an individual Integrated Receiving 
Water Impacts Report. 
• Assessment, analysis, and interpretation of the data for each monitoring program 
component. 
• Pollutant load and concentration at each mass emissions station.  
• A listing of volunteer and other non-Permittee entities whose data are 
included in the report.  
• Assessment of compliance with applicable water quality standards.  
• A signed certification statement. 
 

WATER QUALITY STANDARD EXCEEDENCE REPORT 
If RMC data indicate that discharges are causing or contributing to an exceedance of an 
applicable water quality standard (WQS), the applicable PML shall notify the Water 
Board within 30 days and submit a follow-up report. The report shall describe BMPs that 
are currently being implemented, and the current level of implementation, and 
additional BMPs that will be implemented, and/or an increased level of implementation, 
to prevent or reduce the discharge of pollutants that are causing or contributing to the 
exceedance of WQSs. The report shall constitute a request to the Water Board for 
amendment of the MRP. The report and application for amendment shall include an 
implementation schedule. 
 
STATUS AND TRENDS ELECTRONIC DATA REPORT 
The CIMC shall submit an Status and Trends Electronic Data Report to the Water Board 
no later than January 15 of each year, reporting on all data collected during the 
foregoing October 1–September 30 period. These reports shall be in a format 
compatible with the SWAMP database, as described within SOP DM-1 (Field 
Measurement Data Management), DM-2 (Continuous Monitoring Data Management), 
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and DM-3 (Lab Data Management). Water Quality Objective exceedances shall be 
highlighted in the Report. 
 
Electronic data shall also be submitted during the same timeframe to SFEI for entry into 
the California Environmental Data Exchange Network (CEDEN).  
 
URBAN CREEKS MONITORING REPORT 
The RP shall prepare and submit a comprehensive Urban Creeks Monitoring Report no 
later than March 15th of each year, reporting on all data collected during the preceding 
October 1st through September 30th period. The initial report is due March 15, 2013. 
Each report shall contain summaries Status, Long-Term, Monitoring Projects, and 
Pollutants of Concern Monitoring including, as appropriate, the following: 

 Maps and descriptions of all monitoring locations; 
 Data tables and graphical data summaries; Constituents that exceed applicable 

water quality standards shall be highlighted; 
 For all data, a statement of the data quality; 
 An analysis of the data, which shall include the following: 
 calculations of biological metrics and physical habitat endpoints; 
 comparison of biological metrics to: (1) each other, (2) applicable reference sites, 

(3) applicable IBIs, and (4) physical habitat endpoints.  
 A discussion of the data for each monitoring program component, which shall: (1) 

discuss monitoring data relative to prior conditions, beneficial uses and applicable 
water quality standards as described in the Basin Plan, the Ocean Plan, or the 
California Toxics Rule or other applicable water quality control plans; (2) where 
appropriate, develop hypotheses to investigate regarding pollutant sources, 
trends, and BMP effectiveness; (3) identify and prioritize water quality problems; 
(4) identify potential sources of water quality problems; (5) describe follow-up 
actions; (6) evaluate the effectiveness of existing control measures, and (7) 
identify management actions needed to address water quality problems. 

 
INTEGRATED MONITORING REPORT 
No later than March 15, 2014, the RP shall be responsible for preparation and submittal 
of an Integrated Monitoring Report for the RMC. This report shall be in lieu of the 
Annual Urban Creeks Monitoring Report due on March 15, 2014. 
 
The report shall include a comprehensive analysis of all data collected through the RMC, 
and may include other pertinent studies. For Pollutants of Concern, the report shall 
include methods, data, calculations, load estimates, and source estimates for each 
Pollutant of Concern Monitoring parameter. The report shall include a budget summary 
for each monitoring requirement and recommendations for future monitoring.  
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SCHEDULE 
 
Table 1 – Schedule for Preparation of RMC Reports to Water Board 

Type of Report Frequency Projected 
Delivery 
Dates(s) 

Person 
Responsible 

Report 
Recipients 

WQ Exceedance Trigger-based Vary 
 

PML WB 

S&T Electronic Data Annually January 15 CIMC WB, SFEI 
Urban Creeks Monitoring Annually March 15 RP WB 
Integrated Monitoring End of permit March 15, 2014 RP WB 
 
Quality Assurance/Quality Control 
The measures adopted by the RMC to assure quality of data deliverables are described 
in detail in the following documents: 

 RMC programmatic QAPP (reference when available) 
 SOP DM-1 (Field Measurement Data Management)  
 SOP DM-2 (Continuous Monitoring Data Management) 
 SOP DM-3 (Lab Data Management) 

 
All narrative reports prepared by the RMC or by local programs will be subject to an 
editorial review process wherein either the PM (for programmatic deliverables) or PML 
(for local stormwater program deliverables) performs an editorial review of draft 
materials provided by report preparer(s) and certifies validity of those deliverables.  
 
References 
 
California Regional Water Quality Control Board San Francisco Bay Region, 2009. 
Municipal Regional Stormwater NPDES Permit Order R2-2009-0074 NPDES Permit No. 
CAS612008. October 14, 2009.  
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Introduction 1 

The Regional Monitoring Program for Water Quality in the San Francisco Estuary (RMP) 2 

was established to provide the scientific information needed to support water quality 3 

management.  In the 21
st
 century, the RMP’s activities are shifting to provide more direct 4 

support for answering specific Management Questions through multi-year Strategies 5 

consisting of coordinated activities centered on particular pollutants or processes.  The 6 

Small Tributaries Loading Strategy (STLS, SFEI 2009) presented an initial outline of 7 

potential activities to address four key Management Questions regarding local watershed 8 

contributions of Pollutants of Concern to San Francisco Bay. The objective of this Multi-9 

Year Plan (MYP) is to provide a more comprehensive description of the suite of activities 10 

to be included in the STLS over the next 5-10 years.  It provides a detailed rationale for 11 

the methods and locations of proposed activities, including watershed monitoring of local 12 

tributaries. 13 

 14 

Some of these activities will be conducted by stormwater programs to fulfill the 15 

requirements of the Municipal Regional Stormwater Permit (MRP, SFRWQCB 2009) for 16 

Pollutants of Concern (POC) loads monitoring
1
; this MYP supports development of an 17 

improved alternative monitoring approach for addressing these MRP needs that will be 18 

integrated with the RMP-funded activities.  19 

 20 

The MYP includes continuing development of the Regional Watershed Spreadsheet 21 

Model as a tool for estimating regional loads. It also clarifies the linkage between the 22 

STLS and the RMP’s developing Modeling Strategy for pollutant fate and transport in the 23 

Bay as a whole and also in the Bay margins which are a vital link between the local 24 

watersheds and the Bay. 25 

 26 

The first version of the MYP (Version 2011) was prepared in September 2011.  The 27 

updated Version 2012A incorporated additional information and STLS activities through 28 

mid-January 2012, including:  29 

 30 

 Progress on the Regional Watershed Spreadsheet Model including preliminary 31 

explorations and recommendations for developing Event Mean Concentrations to 32 

parameterize the model for priority POCs. 33 

 Setup of 4 watershed monitoring sites, preparation of draft QAPP and Field 34 

Manual, and coordination among field crews. 35 

 Coordination of laboratory contracting and management and QA/QC of watershed 36 

monitoring data 37 

 38 

Version 2012 B incorporates additional information and STLS activities through June 39 

2012, including: 40 

 41 

                                                 
1
 Described in Provisions C.8.e and its sub-provisions i, iii, iv and v. Sub-provisions vi 

and vii are also related to the same objectives, see Appendix A. 
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 Review of lessons learned from the first year of watershed monitoring 1 

 Selection of two additional watershed monitoring sites in addition to the four 2 

previously selected. 3 

 4 

Version 2012A involves no updates to the Appendices provided with MYP Version 5 

2011
2
. Updated or new versions of some Appendices will be provided in the future. 6 

Background 7 

Based on data collected by the RMP and others, the San Francisco Regional Water 8 

Quality Control Board (Water Board) has determined that San Francisco Bay is impaired 9 

or potentially impaired by a number of POCs.  For some of these, the Water Board has 10 

adopted water quality attainment strategies including Total Maximum Daily Loads 11 

(TMDLs) for mercury and PCBs (SFRWRCB 2006, 2008) due to their persistence in the 12 

environment and accumulation in aquatic food webs that pose threats to wildlife and 13 

human consumers of fish from the Bay.   14 

 15 

Each TMDL identifies sources and pathways contributing to the impairment or 16 

detrimental effects associated with the subject pollutant, as illustrated for PCBs  17 

(Figure 1). The sizes of the arrows on the figure illustrate, conceptually, the importance 18 

of each source, pathway or process. For PCBs, urban runoff, deposition of associated 19 

sediment, and transfer from sediment up through the food chain are the important 20 

pathways and processes.   For each source, the TMDL estimates current annual loads and 21 

identifies reductions in those loads that would be required to eventually eliminate the 22 

impairment.  Each TMDL is adopted along with an implementation plan consisting of 23 

management actions to be taken by various discharger groups in order to achieve these 24 

load reductions.   25 

 26 

Urban runoff from local watersheds is a significant pathway for many pollutants of 27 

concern into the Bay, and the MRP contains several provisions requiring management 28 

actions and studies to address mercury and PCB its (see Appendix A for details).  The 29 

MRP’s monitoring provisions also include other pollutants for which storm water data are 30 

needed.  The MRP also encourages coordination of storm water program activities with 31 

the RMP are other regional collaborative groups. 32 

 33 

                                                 
2
 On behalf of MRP Permittees, the Bay Area Stormwater Management Agencies 

Association (BASMAA) provided MYP Version 2011 and available Appendices A, C, D, 

E and F to the San Francisco Regional Water Quality Control Board as attachments to a 

Monitoring Status Report (Part B of a composite document that also included a Regional 

Pollutants of Concern Report for required annual reporting);  these documents are 

available on the Internet at 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/MRP

/2011_AR/BASMAA/index.shtml 

In March 2012, MYP version 2012 A was attached to another semiannual Monitoring 

Status Report, but without any revisions to the appendix list. 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/MRP/2011_AR/BASMAA/index.shtml
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/MRP/2011_AR/BASMAA/index.shtml


STLS Multi-Year Plan   

Version 2012B DRAFT September 12, 2012 

  

STLS_MYP_v2012B_9-12-12.doc  3 

 1 
 2 

Figure 1.  Conceptual Model of PCBs in San Francisco Bay (from Davis et. al 2006) 3 
 4 

 5 

The STLS MYP is a major component of the RMP Multi-Year Plan, which integrates the 6 

efforts of many workgroups and strategy teams to develop five-year plans addressing the 7 

highest priority management information needs identified by the RMP stakeholders. The 8 

intent of the Multi-Year Plan is to anticipate regulatory or management decisions and 9 

policies that are on the horizon, so that the specific scientific knowledge needed to inform 10 

the decisions will be available at the required times. 11 

 12 

The RMP’s Multi-Year Planning Process, initiated as the “Master Planning Process” in 13 

2010
3
, articulates several “strategies” which coordinate studies across the pre-existing 14 

process-oriented work groups (see Appendix A).  The STLS is a major strategy with 15 

linkages to other strategies for mercury, PCBs and forecasting/ modeling.  The Water 16 

Board has given a high priority to refining and tracking load estimates of PCBs and 17 

mercury to assess progress towards the reductions in the TMDLs.  Initial estimates of 18 

stormwater contributions to annual loads of mercury and PCBs to the Bay were based on 19 

limited data and one of the RMP’s goals has been to improve both data collection and the 20 

conceptual framework for developing load estimates. Understanding trends from 21 

individual watersheds will also be important, whether in response to general demographic 22 

                                                 
3
 RMP activities are planned on a calendar year basis, while BASMAA and most of its 

member agencies operate on a Fiscal Year that begins on July 1.  
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and climatic changes or targeted management actions to reduce local discharges of PCBs 1 

and mercury. 2 

 3 

Depending on the state of existing knowledge and potential impairment status, loading 4 

information needs may be a somewhat lower priority for other POCs such as copper  5 

(for which the highest priority information gaps are about effects and not loading) or 6 

legacy organochlorine pesticides (for which the monitoring objective may be tracking a 7 

long-term “recovery” curve of diminishing concentrations in the Bay).  A third group of 8 

POCs are present in the Bay at concentrations that cause concern;  since existing data are 9 

insufficient to assess the amount of contribution from stormwater conveyance, initial 10 

STLS work will contribute to a general characterization of spatial occurrence and ranges 11 

of concentrations.  This differential prioritization is reflected in the MRP’s partitioning of 12 

required stormwater monitoring parameters into two groups with different levels of 13 

minimum sampling frequency: 14 

 15 

 Category 1 (minimum 4 events per year):  Total and Dissolved Copper; Total 16 

Mercury; Methyl Mercury; Total PCBs; Suspended Sediments (SSC); Total 17 

Organic Carbon; Water Column Toxicity; Nitrate as N; Hardness. 18 

 Category 2 (minimum 2 events in alternate years):  Total and Dissolved Selenium; 19 

Total PBDEs (Polybrominated Diphenyl Ethers); Total PAHs (Poly-Aromatic 20 

Hydrocarbons); Chlordane; DDTs (Dichloro-Diphenyl-Trichloroethane); 21 

Dieldrin; (Nitrate as N –duplicate?); Pyrethroids - bifenthrin, cyfluthrin, beta-22 

cyfluthrin, cypermethrin, deltamethrin, esfenvalerate, lambda-cyhalothrin, 23 

permethrin, and tralomethrin; Carbaryl and fipronil; Total and Dissolved 24 

Phosphorus. 25 

 26 

The RMP Sources Pathways and Loadings Work Group (SPLWG) was initiated in 1999 27 

to address pollutant loading to the Bay.  It has overseen monitoring studies of high-28 

priority POCs in small tributaries at the Guadalupe River (McKee et al., 2004; 2005; 29 

2006) and at Zone 4 Line A (a small flood control channel in Hayward) (McKee et al., 30 

2009; Gilbreath et al., in review) as well as at Mallard Island (Leatherbarrow et al., 2005; 31 

McKee et al., 2006; David et al., 2009, David et al., in review) where the Sacramento 32 

River enters the region. 33 

 34 

Development of the draft MRP led to an RMP initiative in 2007 to develop the STLS as a 35 

framework for coordinating stormwater requirements and RMP activities.  In recognition 36 

of those discussions already initiated prior to its adoption, the MRP allows Permittees to 37 

pursue an alternative approach to answer the same information needs underlying the 38 

STLS.  The STLS Work Group, a subgroup of SPLWG, includes representatives from 39 

BASMAA and Water Board staff to ensure close coordination, as well as SFEI staff and 40 

technical advisors recruited through the RMP.  A series of meetings during 2008 and 41 

2009 and associated meeting support materials led to the finalization of the draft Strategy 42 

(SFEI, 2009). In 2009 and 2010 SFEI provided further planning support through the 43 

completion of several data synthesis reports (Greenfield et al., 2010; Melwani et al., 44 

2010). An initial draft MYP presented the STLS Work Group’s recommended approach 45 

for implementing the STLS, was reviewed by the SPLWG at its May 2011 meeting, 46 
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followed by brief review of the completed Version 2011 at its meeting on October 25, 1 

2011; at this meeting the SPLWG agreed to a communications strategy for informing the 2 

SPLWG of further MYP updates produced by the STLS Work Group. 3 

 4 

This 2012 B version reviewed the status of planning and implementation for coordinated 5 

watershed monitoring beginning October 1, 2011
4
.  This 2012 B version updates the 6 

status of the first season of monitoring and selection of two additional watershed 7 

monitoring sites to be phased in beginning October 2012. Further details and 8 

documentation of watershed monitoring and other work plan activities for later years will 9 

be added in future MYP versions in 2013 (see Adaptive Updates below). 10 

 11 

Management Questions and Strategy Elements 12 

The stakeholder process established the following Management Questions for the STLS: 13 

 14 

1. Which Bay tributaries (including stormwater conveyances) contribute most to 15 

Bay impairment from POCs; 16 

2. What are the annual loads or concentrations of POCs from tributaries to the 17 

Bay; 18 

3. What are the decadal-scale loading or concentration trends of POCs from 19 

small tributaries to the Bay; and, 20 

4. What are the projected impacts of management actions (including control 21 

measures) on tributaries and where should these management actions be 22 

implemented to have the greatest beneficial impact. 23 

 24 

STLS technical activities are grouped into three Elements, listed with their sub-elements 25 

in Table 1.  Figure 2 shows the main linkages between Management Questions and 26 

individual Elements; some Elements also support each other, as suggested by the dotted 27 

lines and described in the following MYP sections.  Other activities outside the scope of 28 

the STLS also have bearing on these Management Questions;  see Appendix A for 29 

background and context of regional projects to evaluate the potential effectiveness of 30 

management actions to reduce PCB and mercury loads to the Bay. 31 

 32 

 33 

34 

                                                 
4
 The Water Year designation used by USGS begins on October 1, which is the nominal 

start of the wet weather monitoring season.  Stormwater monitoring beginning in October 

is customarily budgeted by the RMP with funds for the following calendar year and by 

BASMAA with funds for the FY beginning the previous July. 
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 1 

Table 1. Small Tributaries Loading Strategy Elements and projected 2 

implementation roles. 3 
 4 

Element RMP Stormwater 

Programs 

1. Watershed and associated Bay Modeling   

A. Regional Watershed Spreadsheet Model X  

B. Coordination with Bay Margins Modeling X  

C. HSPF dynamic modeling (potential) ( X )  

2. Source Area Runoff Monitoring and EMC 

Development  
X  

3. Small Tributaries Monitoring   

A. Monitor Representative Small Tributaries X X 

B. Monitor Downstream of Management 

Actions 
 X 

 5 

 6 

 7 

 8 
Figure 2: Primary relationships between Small Tributaries Loading Strategy 9 

management questions and Elements. 10 

MQ1:  
Contributions to  

Impairment 

MQ2:  
Bay - wide Loads 

MQ3:  
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 1 

 2 

The first element, Modeling, includes a watershed spreadsheet model specifically 3 

designed to estimate Bay-wide loads of POCs (Management Question 2) which will also 4 

clarify the relative contribution of small tributary loads to the overall Bay impairment for 5 

each pollutant (Management Question 1).  The spreadsheet model will provide estimates 6 

of relative load contributions from individual watersheds around the Bay and will help to 7 

identify high-leverage watersheds or more likely clusters of watersheds that may be 8 

having a greater local impact to sensitive reaches of the Bay margin
5
. However, the 9 

model is of limited use for this question without comparable understanding of the spatial 10 

variation within the Bay and local contributions from non runoff sources; these will be 11 

provided through a Bay margins model being developed by the RMP as part of a separate 12 

Forecasting or Modeling Strategy.  In the future, dynamic modeling of one or more 13 

individual watersheds may be useful to deepen the understanding of underlying 14 

mechanistic behavior not captured by the spreadsheet model.  The finer temporal scale of 15 

dynamic models may also be helpful in linking the tributary loads to the time scales of 16 

biological processes represented in the Bay margins model.   17 

 18 

The second element, Monitor Source Areas, is intended to provide Event Mean 19 

Concentrations (EMCs) of targeted POCs to parameterize the watershed loadings 20 

spreadsheet model.  Such monitoring would require catchments that are relatively 21 

homogenous in terms of land use or other source area characteristics, which would differ 22 

from the watersheds selected for Element 3.  The STLS is exploring a number of desktop 23 

approaches to estimate EMCs for initial work on the Regional Watershed Spreadsheet 24 

Model.  Understanding that is gained through this element about the range of EMCs and 25 

the factors that affect them can also inform the approach to monitoring downstream of 26 

management actions.  Element 3, Watershed Monitoring, has two sub elements to address 27 

Management Questions 3 and 4. 28 

 29 

 30 

Strategy Elements 31 

Load Estimation and Modeling 32 

The Regional Watershed Spreadsheet Model (RWSM) will be the primary tool for 33 

estimation of overall loads to the Bay.  Spreadsheet runoff models are based on the 34 

simplifying assumption that unit area runoff for each homogenous subcatchment can be 35 

represented by a constant concentration for each POC.  Given the large number of small 36 

tributaries, initial STLS Work Group discussions indicated this is more suitable as a 37 

                                                 
5
 Another group of spreadsheet models is being used by the stormwater programs to 

address Management Question 4 by providing quantitative scenarios of PCB and mercury 

load reductions from implementation of source control measures in local watersheds.  

Monitoring data from pilot projects begun in 2010 to refine and test these “desktop 

evaluation” models is also likely to provide useful input for running scenarios on the 

RWSM.  See Appendix A. 
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framework for regional load estimation than simulation models such as HSPF and 1 

SWMM that require large and detailed calibration datasets.  The RWSM is structured 2 

similarly to Ha and Stenstrom (2008), using GIS-derived data for land use, 3 

imperviousness, average soil type/slope and annual precipitation.  It uses recent local data 4 

on land use based concentrations collected in the Bay Area and augmented using data and 5 

information extracted from recent stormwater literature.  These runoff concentration 6 

coefficients can be updated periodically as new data become available through the 7 

monitoring elements of the STLS or related compatible efforts.  8 

 9 

RWSM Development 10 

This section summarizes the details and development of the RWSM which are described 11 

in draft reports under review by the SPLWG, which will be provided as Appendix B in 12 

the 2012B version of the MYP.  The model’s spatial extent covers the entire region 13 

overseen by the Region 2 Water Board boundary (corresponding closely to the Calwater 14 

outline in Figure 3). Within this region, the spatial resolution of individual watershed 15 

areas is provided by several data sources:   16 

 17 

 Watershed boundaries for Central and South Bay.  The urban portions of this 18 

dataset are based on compilations by the Oakland Museum of California (OMC) 19 

Creek and Watershed Mapping Project (a long term collaboration between 20 

William Lettis and Associates, OMC, and SFEI funded by cities and counties 21 

http://www.sfei.org/content/gis-data).  Begun in 1993, and largely completed in 22 

2008 through a state bond-funded Proposition 13 grant awarded to SFEI, this 23 

dataset incorporates further corrections by stormwater managers and is provides a 24 

fairly accurate depiction of urbanized catchments, although many of the smaller 25 

catchments have been arbitrarily aggregated and the dataset is not fully 26 

conformant to data standards of the National Hydrography Dataset.  27 

 Contra Costa Flood Control District’s watershed boundaries to fill in the eastern 28 

portion of Contra Costa County (Water Atlas cite) 29 

 Provisionally, Calwater Hydrologic Areas are used to fill in remaining portions of 30 

the North Bay, Contra Costa, SF & coastal peninsula. Later versions of the 31 

RWSM could use increased spatial resolution provided by NHD or other sources 32 

if needed. 33 

http://www.sfei.org/content/gis-data
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 1 
Figure 3:  Spatial extent of RWSM and detailed watershed boundaries

6
  2 

 3 

 4 

The outcomes of the first year included the development of two parallel hydrological 5 

models, one using land use based runoff coefficients and the other using imperviousness 6 

based runoff coefficients. The model outcomes were compared to empirical observations 7 

in 18 calibration watersheds. Preliminary loads of suspended sediment were also 8 

generated but the loads generated were quite different from the empirical observations (of 9 

which there are many). 10 

 11 

An available land use dataset for the Bay Area (ABAG, 2005) is based on a combination 12 

of remote sensing and local assessor’s parcel information. The first construction of the 13 

RWSM used the land use categories of Ha and Stenstrom (2008), with Event Mean 14 

                                                 
6
 Watershed boundaries based on the Oakland Museum of California Guide to San 

Francisco Bay Area Creeks (http://museumca.org/creeks/GIS/index.html) and compiled 

and improved through a Proposition 13 grant awarded to SFEI 

(http://www.sfei.org/content/gis-data).   

http://www.sfei.org/content/gis-data
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Concentrations (EMCs) in initial runs taken from literature.  Other categories could be 1 

substituted following further analyses from Element 2 studies to develop a framework for 2 

specific loads based on land use or other source area characteristics such as age or 3 

condition of development. 4 

 5 

Work for the RWSM in 2011 included preparation of the Year 1 report (Lent and McKee 6 

2011, in review) and follow-up on several of its recommendations to refine the hydrology 7 

model by: 8 

 9 

 Adding several calibration watersheds to ensure watershed characteristics that 10 

span a wider range of imperviousness.  Since the original calibration data set used 11 

in the RWSM year 1 model lacked representation at the high end of the 12 

imperviousness range, three high imperviousness catchments were added to the 13 

calibration data set.  All three of these catchments drain to pump stations and 14 

required conversion of pump logs to estimated flow; these records were only 15 

available for short periods. 16 

 Removing gage records for some watersheds and time periods with pre-17 

development land use / impervious characteristics differing significantly from 18 

present conditions 19 

 Refining land use categories with the updated ABAG 2005 dataset used as base.  20 

This improved the consistency of the spatial dataset among counties, particularly 21 

in the treatment of transportation land uses which are highly impervious. 22 

 23 

The Year 2 progress report (Lent et al 2012) describes these model refinements and is 24 

attached as part of Appendix B, The year 2 tasks served to correct or reduce errors and 25 

biases in the hydrological model that were noted in the year 1 report. The hydrologic 26 

model will need to be re-visited, in the context of further model development such as 27 

calibrating the sediment model or the contaminant models, which are the recommended 28 

focus of RWSM work in year 3 (See Appendix B).  29 

 30 

Each pollutant has a unique set of properties that determines its uses, the resulting 31 

products and environmental attributes such as in-use spatial distribution, potential for 32 

reuse, and mechanisms of inadvertent environmental pollution.  A series of “contaminant 33 

profile” fact sheets will summarize these properties and frame conceptual models of 34 

source areas and other information needed to build each POC specific model using the 35 

RWSM. The initial version of the RWSM focuses on load estimates for sediment, 36 

mercury and PCBs.  The year 1 report presents the available information and proposed 37 

modeling approaches for the highest priority POCs, along with discussion of data gaps: 38 

 39 

 There is little direct EMC information about PCBs, so the sediment surrogate will 40 

initially be used to understand the potential range of loadings.  Refining the 41 

spatial characterization of the particular types of land uses and source areas for 42 

PCBs is a high priority. 43 

 The sediment model does not have the same structure as other POCs and will be 44 

represented as a hybrid of available USGS datasets for larger mixed-use 45 
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watersheds and a more land use oriented source area model for highly urbanized 1 

watersheds which are generally smaller. 2 

 Mercury will follow a similar conceptual model to the sediment model. 3 

 4 

Copper is also being included in the first round of RWSM development because 5 

extensive data are available both from the Bay Area and in the world literature, and also 6 

because as a primarily dissolved constituent it serves to define the limitations of the 7 

hydrologic model alone and helps to set up realistic definitions for success for the other 8 

more difficult contaminants. 9 

 10 

In March 2012 the STLS Work Group reviewed a draft multi-year planning matrix for 11 

RWSM-related activities, which is included in the Year 3 and RWSM multi-year work 12 

plan in Appendix B..  The planning matrix includes all tasks and POCs that are of interest 13 

to the STLS, BASMAA and other RMP strategies, which are potential funding sources 14 

for specific tasks. The draft matrix projects construction of a version 2 model for each of 15 

the above POCs in 2012.  Contaminant profiles will also be drafted for the next tier of 16 

POCs to be examined, which were selected based on MRP priorities with the concurrence 17 

of Water Board staff.as described in the next section.  Work plan details will be updated 18 

as findings of further model testing and calibration are incorporated in future versions of 19 

Appendix B. These updates will also describe recommendations for further testing and 20 

verification, for example selection of monitoring locations that would be supportive for 21 

improving model weaknesses;  EMC-related data needs and proposed future activities 22 

will be detailed in Appendix G for future versions of the MYP. 23 

 24 

RWSM Uses 25 

In 2011 and 2012 the RWSM framework contributed to the watershed monitoring design 26 

and influenced the selection of the fifth and sixth watershed monitoring sites.  When 27 

coupled with monitoring data in the near future, it will provide improved estimates of 28 

current loading.  Other near-term functions will be as a tool to help stormwater programs 29 

address two related MRP requirements: 30 

 31 

 Provision C.8.e(vi) requires developing a design for a robust sediment delivery 32 

estimate/sediment budget in local tributaries and urban drainages.  RWSM model 33 

coefficients will also be developed for sediment, which will provide an alternative 34 

perspective to regional load estimates previously developed by Lewicki and 35 

McKee (2009). 36 

 Provision C.14.a(v) requires developing information required to compute loads to 37 

San Francisco Bay of PBDEs, legacy pesticides, and selenium from urban runoff 38 

conveyance systems throughout the Bay.  The RWSM will provide the framework 39 

for initial load characterization with available data from RMP and STLS 40 

monitoring, and to develop recommendations for additional studies as needed to 41 

improve these initial estimates. 42 

 43 

Water Board staff have indicated that the RWSM is an appropriate tool for addressing 44 

these provisions, and BASMAA has approved regional project budgets to support work 45 
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on sediment, PBDEs and the legacy pesticides chlordane, dieldrin and DDTs
7
.  These 1 

budgets are incorporated in the workplan Table 11 and will be integrated with the RWSM 2 

multi-year planning matrix that is presented in Appendix B.  In particular the sediment 3 

modeling work in 2012 will address both the MRP requirements and also may improve 4 

the calibration of the hydrological model to support development of the PCB and 5 

mercury models. 6 

 7 

A related model that was discussed in the STLS but is not part of the STLS workplan is a 8 

desktop model for evaluating the effectiveness of management options to reduce loads of 9 

POCs from local watersheds (see description of Proposition 13 products in Appendix A).  10 

As storm water programs collect monitoring data from sites of pilot management 11 

projects, these can be used in conjunction with existing EMC information to run 12 

scenarios for wider application of various management strategies and predict regional 13 

load reductions using the RWSM.  Other medium and long term uses will be determined 14 

by the STLS Work Group, which will provide ongoing stakeholder discussion forums to 15 

update priorities as described in Adaptive Updates below. 16 

 17 

Coordination with Bay Modeling and Other Modeling Efforts 18 

The RMP is also developing a Bay Margins Conceptual Model as part of a separate Bay 19 

Modeling Strategy overseen by the Contaminant Fate Work Group (CFWG).  The initial 20 

draft (Jones et al., 2011) recommends development of a full-Bay 3-D model that could 21 

identify high-leverage watersheds whose POC loadings contribute disproportionately to 22 

Bay impacts.  Until the RMP Modeling Strategy is developed to a point that offers 23 

practical guidance on characterizing the relationship of specific tributaries or groups of 24 

tributary POC sources to contaminant fate in local portions of the Bay margin, working 25 

versions of the RWSM will not apply special weighting or other spatial considerations 26 

when estimating individual tributary inputs. 27 

 28 

Dynamic Watershed Modeling (Potential) 29 

The SPLWG supported development of a dynamic watershed model for the Guadalupe 30 

River Watershed as a pilot effort with funds from 2008 and 2009. This watershed is the 31 

subject of a separate TMDL for legacy mercury from the historic New Almaden Mining 32 

district. An abundance of local water, sediment, and contaminant data made this 33 

watershed a logical place for an initial exercise in mechanistic modeling using 34 

Hydrologic Simulation Model-Fortran (HSPF). The basic proof-of-concept Guadalupe 35 

watershed model for hydrology was completed (Lent et al., 2009). The final report is 36 

presently being completed (Lent et al, in review) 37 

 38 

Further dynamic modeling work for the Guadalupe River watershed, or initiation of 39 

modeling for other watersheds, may be recommended in the future depending on specific 40 

information needs of the STLS or Bay Modeling Strategy. STLS need for detailed 41 

watershed modeling would be identified through the Adaptive Update process.  42 

                                                 
7
 Lent and McKee (2011) also includes a contaminant profile for selenium. 



STLS Multi-Year Plan   

Version 2012B DRAFT September 12, 2012 

  

STLS_MYP_v2012B_9-12-12.doc  13 

Watershed Monitoring 1 

This MYP element outlines a cost-effective and flexible approach to watershed 2 

monitoring that can be implemented in the context of both the RMP Multi-Year Plan and 3 

MRP permit requirements.  As part of STLS development, the RMP conducted several 4 

related projects in 2010 through 2011 to evaluate potential design considerations: 5 

 6 

 Desktop methods optimization study 7 

 Preliminary watershed classification 8 

 Watershed characterization sampling study 9 

 10 

Results of these studies were evaluated along with several other considerations, including 11 

analytical sensitivity and cost, to develop several alternative scenarios for implementation 12 

of the MYP watershed monitoring element.   13 

 14 

Table 2 shows the six STLS watershed monitoring stations and their phasing for start-up 15 

during the first two years of sampling, beginning in Water Year (WY) 2011-12.  The 16 

assignment of responsibilities for operation of  the stations were based onfunding sources 17 

and  availability of staffing by SFEI and BASMAA consultants.  The rest of this section 18 

summarizes various aspects of the watershed monitoring and the discussions that 19 

informed the decisions made by the STLS Work Group. 20 

 21 

In 2011, frequent STLS meetings and communications focused on decisions regarding 22 

site selection and procedures for setup and operation of the first four (Phase 1) watershed 23 

monitoring stations. In the WY 2011-12 wet season SFEI operated two stations for the 24 

RMP and one station (Guadalupe River) under contract to the Santa Clara Valley Urban 25 

Runoff Pollution Prevention Program, while the fourth site is operated by contractors for 26 

the Contra Costa Clean Water Program.  The STLS work group continued to coordinate 27 

details of setup and monitoring through the first part of 2012.   28 

 29 

BASMAA has supported preparation of a draft Quality Assurance Project Plan (QAPP) 30 

and BASMAA and RMP funds were used to develop a Field Manual to document 31 

standard procedures for field sampling and Quality Assurance.  These documents will 32 

address the MRP requirement for protocols and data quality comparable to the Surface 33 

Water Ambient Monitoring Program. The QAPP and Field Manual will be finalized and 34 

incorporated in the MYP later in 2012, to include the lessons of the first field season. 35 

36 
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 1 

Table 2.  Watershed Monitoring Stations for the STLS 2 
 3 

Station Name 

(County) 

Funding source  

WY 2011-12  

Funding source  

WY 2012-13  

Phase 1 

Lower Marsh Creek  

(Contra Costa County) 

CCCWP in-kind CCCWP in-kind 

San Leandro Creek 

(Alameda County) 

ACCWP in-kind (setup)  

RMP (operation & maintenance) 

ACCWP in kind  

Guadalupe River -  

(Santa Clara County) 

SCVURPPP in-kind  

(SFEI contract) 

SCVURPPP in-kind 

Sunnyvale East Channel  

(Santa Clara County) 

RMP RMP 

Additional Phase 2 

North Richmond Pump 

Station (Contra Costa County) 

N/A RMP 

Pulgas Creek Pump Station
 c
  

(San Mateo County) 

N/A SMCWPPP in-kind 

 4 

 5 

Monitoring Methods 6 

A standard approach for stormwater monitoring is composite sampling in which multiple 7 

discrete samples from one storm event are combined into one sample for analysis.  This 8 

concept is the basis for basic requirements in 40CFR121.21(7)(g)(ii), referenced in the 9 

MRP as the default procedure to be used.  A common practice for collecting stormwater 10 

samples is to use automated samplers with onset of the storm event sampling triggered by 11 

increase in flow (as indicated by a change in stage height of the monitored channel or 12 

conveyance) with subsequent discrete aliquots sampled at pre-programmed intervals that 13 

may represent equal increments of elapsed time or of discharge volume.   14 

 15 

The SPLWG oversaw RMP load studies on the Guadalupe River in water years (WYs) 16 

2003-06, 2010, and at Zone 4 Line A (Z4LA) in WYs 2007-10, collecting multiple 17 

discrete depth integrated point samples (loosely referred to as grab samples for STLS 18 

purposes) during many storm and base flow events.  These studies were based on the use 19 

of continuous turbidity monitoring as a more sensitive way to identify the onset of storm 20 

discharge, as well as for characterizing the within-storm variations in transport of 21 

sediments and POCs associated with fine sediments. The turbidity record was used as a 22 

surrogate for continuous estimation of finer fractions of SSC and the associated POCs to 23 

generate highly accurate and precise load estimates at 5-15 minute intervals which could 24 

then be summed to any other desired time interval (e.g. event, day, month or season).   25 

 26 

Using the Guadalupe and Z4LA datasets, an optimization study was conducted to 27 

recommend sampling methods and style of sampling that would be useful for assessing 28 
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loads and determining trends.  Using methods similar to those outlined in Leecaster et al 1 

(2002) and Ackerman et al. (2011), a series of analyses were performed to assess the 2 

optimal number of samples and style of sampling for SSC, PCBs and mercury within 3 

storms as well as approaches for choosing which storm events to sample. Detailed 4 

methods and results are presented in Appendix C.  Results differed somewhat for 5 

Guadalupe vs. Z4LA and for PCBs vs. mercury, but preliminary review of tested 6 

scenarios suggested the following: 7 

 8 

 Turbidity triggering was slightly better than flow for defining the start of the 9 

storm, but no particular trigger strategy for within-storm sampling was identified 10 

that was consistently more accurate for characterizing the POC loads of a 11 

particular event. 12 

 To use regression on the turbidity surrogate records for estimating annual loads, at 13 

least 10 but ideally 16 samples per year should be collected at each site;  however 14 

focusing this number of samples on just a few randomly selected storms would 15 

likely cause spurious loads estimates of poor accuracy and precision. 16 

 Strategies for selecting a more representative set of storms to sample (e.g. first 17 

flush + a larger storm + several random, first flush + several random, vs. all 18 

random) were evaluated. From the analysis it appears that scenarios that include 19 

first flush and one of the largest storms of the year provide more robust loads 20 

estimates than random sampling alone. 21 

 Power for detecting trends appeared to be possible with just 10 samples collected 22 

per year, based on a preliminary scenario in which the samples were randomly 23 

selected and did not confirm to any of the tested sampling designs  24 

 25 

While the optimization assessment focused on PCBs and mercury, the findings should be 26 

generally applicable to other sediment-associated pollutants and probably more than 27 

adequate for dissolved constituents since dissolved concentrations generally vary much 28 

less with flow.  They may not be as relevant for methylmercury since the intent of the 29 

permit is to investigate a representative set of drainages and obtain seasonal information 30 

and to assess the magnitude and spatial/temporal patterns of methylmercury 31 

concentrations. It may also not be particularly good for water toxicity since toxicity 32 

response is a function of both concentration and cumulative duration of exposure.  33 

 34 

Taking into consideration recent automated sampling experiences at other Bay Area sites, 35 

the final sampling design for WY 2011-12 was modified to include manual grabs for 36 

mercury and methylmercury, and both discrete and composite samples using 37 

autosamplers as shown in Table 10.  Discrete samples collected with a D94 or DH84 38 

FISP sampler are depth-integrated. Samples collected using ISCOs are considered mid 39 

depth relative to flow, and samples collected using hand dipping methods (Marsh Creek 40 

only) will be reported as collected 25 cm below water surface. This hybrid approach was 41 

estimated to be roughly equivalent or slightly lower in cost than using autosamplers for 42 

all samples; other advantages include reducing the likelihood of false starts and more 43 

flexibility in sampler configuration.  44 

 45 
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The STLS Work Group decided all sites will use a new high-range model of turbidity 1 

probe based on turbidities observed during the WY 2010-11 characterization study.  2 

However delays in delivery of the probes caused a delay in completing the site set-up. At 3 

Guadalupe River, logistical problems prevented completion of composite sampler 4 

installation prior to the WY 2011-12 sampling season so monitoring during WY 2011-12 5 

is being conducted using manual grabs (a D95 FISP) water quality sampler and 4-wheel 6 

boom-truck assembly. 7 

 8 

Categories of watersheds 9 

From its early days, the SPLWG has recommended stratifying the numerous watersheds 10 

of Bay Area small tributaries into general categories to provide a rationale for systematic 11 

sampling of a subset of watersheds in selected categories (Davis et al., 2000).  These 12 

categories are needed to answer two key questions for the design of the STLS MYP 13 

watershed monitoring:  14 

 15 

1. How many types of watersheds occur in the region and,  16 

2. How many watersheds should be studied to answer key management questions, 17 

and how should they be distributed among the identified types?  18 

 19 

To address the first question, SFEI conducted a preliminary characterization study using 20 

ordination and cluster analysis, exploratory statistical techniques designed to visualize 21 

patterns on complex multivariate data sets (see background in Appendix C preliminary 22 

discussion “Categorization of watersheds for potential stormwater monitoring in San 23 

Francisco Bay”).  The study aimed for an initial classification of Bay Area small tributary 24 

watersheds into a small number (<10) of classes, relevant for loads monitoring and Bay 25 

margin impacts.   Statistics were generated for 18 attributes on each of the watersheds to 26 

form the basis for analyses. Table 3 summarizes a scheme consisting of eight clusters or 27 

classes which appeared robust and meaningful for the STLS purposes.   28 

 29 

The descriptions in Table 3 include those attributes that seemed most influential in 30 

discriminating among the clusters (all attributes were assigned equal weight in the 31 

analyses).  Clusters 1, 2, and 3 are similar to each other in all having relatively high 32 

residential, commercial, and industrial land cover and consequently, high surface 33 

imperviousness.  Combined, these clusters include 119 watersheds, and could therefore 34 

be described as typical watersheds for the study area.  These clusters generally include 35 

densely populated, low-lying areas that drain into South Bay and Central Bay 36 

In the remaining groupings, Cluster 6 watersheds are distinguished by their large size 37 

while the rest seem to fall into smaller, more specialized clusters.  38 

 39 

40 
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 1 

Table 3.  Description of eight preliminary watershed clusters generated using Bray-2 

Curtis distance with Ward's linkage method. 3 

Cluster 

No. 

Number of 

watersheds 

Description 

1 41 High commercial and residential land cover and imperviousness. 

High historic industry and railroads.  No PG&E facilities.  

Moderate area. 

2 43 High commercial and residential land cover and imperviousness. 

High historic industry and railroads.  One to four PG&E 

facilities.  Large area. 

3 35 High commercial and residential land cover and imperviousness. 

Low historic industry or railroads.  Smaller area. 

4 11 Small, sparsely populated, predominantly industrial, highest 

historic industrial and imperviousness.  Located around San 

Francisco Airport and Brisbane. 

5 11 Sparsely populated, low development, high open land cover, no 

railroads, "green space."  Located adjacent to Bay or in 

undeveloped uplands. 

6 22 Largest watersheds, with moderate population density, high open 

land cover, and low imperviousness. 

7 17 High agricultural land cover, lower rainfall, draining to 

Carquinez Strait and Suisun Bay. 

8 5 Small, sparsely populated, predominantly open, containing 

historic railroad, and draining to Carquinez Strait. 

 4 

 5 

 6 

After reviewing the preliminary watershed classification the STLS agreed that further 7 

information was needed to select watersheds for future STLS monitoring.  RMP 8 

resources for WY 2010-11 monitoring were redirected to a characterization study 9 

consisting of storm water grab samples from 16 of the candidate watersheds for which 10 

there were little or no existing PCB or mercury concentration data
8
.   11 

 12 

Table 4 shows the watersheds selected for the characterization study, along with a 13 

summary of some of their key attributes.  Criteria for the composition of the sampling list 14 

included the following: 15 

 16 

                                                 
8
 This redirection is allowed by MRP Provision C.8.a, which indicates that initiation of 

the required POC loads monitoring can be deferred to October 2011 if the stormwater 

Permittees are participating in a regional collaborative process to plan and conduct the 

monitoring. 
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 Multiple representatives of the most common small to medium sized watershed 1 

classes 1-3, distributed throughout the four counties (Contra Costa, Alameda, 2 

Santa Clara, and San Mateo) where loads monitoring is required by the MRP. 3 

 A few representatives of the medium to large watershed classes. 4 

 Smaller catchments, generally heavily urban with industrial land uses, where 5 

stormwater programs are planning enhanced management actions to reduce PCB 6 

and mercury discharges. 7 

 Other watersheds with distinctive histories of mercury or PCB occurrence, or 8 

related management concerns. 9 

 10 

Figure 3 shows the general locations of the study watersheds and the drainage areas 11 

above the initially selected monitoring locations.  Some of the monitoring station 12 

locations were adjusted after field reconnaissance.  Table 5 lists watersheds considered 13 

but not selected for the study, and also watersheds excluded from the study because of the 14 

availability of significant amounts of previously collected PCB and mercury data.  15 

Appendix E provides details of the study design, methods and preliminary results, which 16 

will be updated with a more complete analysis later in 2012.   17 

 18 

In June 2011 the STLS Work Group reviewed the results of the WY 2011-12 sampling. 19 

Analytes measured at each sampling site varied depending on budget and Water Board 20 

management questions (Table 6). Between 4-7 PCB, total mercury, SSC and organic 21 

carbon samples were collected at each site. PBDE and PAHs were collected at a subset of 22 

sites chosen based on logistics (essentially randomly from a water quality perspective). 23 

Selenium data were only measured at Contra Costa sampling locations.  24 

 25 

26 
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Table 4. Watersheds sampled during reconnaissance characterization study 1 

 of Water Year 2011. 2 
 3 

Watershed/ 
station 

Area      
(km

2
) 

Prelim,   
Cluster 
No. 

Percent 
Impervious 

Percent 
Old 

Industrial 

Reconnaissance 
Feasibility/ 

Safety 

PCB-Hg 
attributes 

Ettie Street 

Pump Station 
4.0 1* 73.4** 28.60** Good/Good 

PCB P13 Cluster, 

CW4CB pilot 

watershed 

Pulgas Creek 7.1 2 28.2   Good/Good 
CW4CB pilot 

watershed 

Sunnyvale 

East Channel 
18.0 2 59.7 3.47 Good/Good PCB P13 Cluster 

Santa Fe 

Channel 
2.64 2 70.3 3.6 

Poor-Medium/ 

Good 

Confirm 

proposed station 

vs. locations of 

CW4CB pilot 

watersheds 

Lower San 

Leandro 

Creek 

8.9 2 37.5 2.96 Good/Good 
PCB spill into 

creek in 1995 

Stevens 

Creek 
73.7 6 15.8 0.24 Good/Good 

Within airshed of 

Lehigh-Hanson 

Cement 

Manufacturer 

Zone 5 Line 

M  
8.1 * 33.5 3.15 Good/Good Hg P13 Cluster 

Lower Marsh 

Creek 
97.5 ? 14.7   Good/Good 

Drains historic 

Hg mine 

San Lorenzo 

Creek  
124.8 6 13.2 0.50 Medium/Good    

Walnut Creek 318.7 7 16.6 0.72 Good/Good   

Lower 

Penitencia 

Creek 

12.0 * 67.1 7.14 Good/Good   

Belmont 

Creek 
7.2 2 27.4 0.00 Medium/Good    

Borel Creek 3.2 2 31.4 1.57 Medium/Good    

Calabazas 

Creek 
52.9 1 45.6 0.44 Good/Good   

Glen Echo 

Creek 
5.4 3 39.3 0.80 Good/Good Hg P13 Cluster 

San Tomas 

Creek 
114.1 1 34.4 0.35 Good/Good   

* Catchment does not correspond to a polygon used in cluster analyses 4 

** Estimated for larger polygon used in cluster analyses 5 
6 
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1 
  2 

Figure 4.  Watersheds sampled in Water Year 2010-11 reconnaissance 3 

characterization study. Red circles indicate approximate locations of  4 

 six watershed monitoring stations for WY 2012-13. 5 
6 
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Table 5. Potential candidate watersheds, not selected for reconnaissance characterization 1 

sampling during WY 2010-11. 2 

 3 

County Watershed 
Area      
(km

2
) 

Prelim,   
Cluster 
No. 

Percent 
Impervious 

Percent 
Old 

Industrial 

PCB-Hg 
attributes 

San 

Mateo 
Colma Creek 28.0 2 37.5 2.18 

PCB P13 Cluster, 

CW4CB pilot 

watershed 

Contra 

Costa 
Alhambra Creek 41.0 6 6.0 0.01   

Alameda  

& Contra 

Costa 

Cerrito Creek 1.9 2 35.8     

Contra 

Costa 
East Antioch 14.4 7 41.4 1.31   

Contra 

Costa 
Mt Diablo Creek 80.2 6 10.5     

Alameda 
Oakland, East of 

Lake Merritt 
2.1 2 67.3 6.18 PCB P13 Cluster 

Alameda Zone 4 Line A 8.78* 1 67.6 10.1  

Santa 

Clara 

Lower Coyote 

Creek (below 

Anderson Dam) 

318.6 6 21.1 0.38 PCB P13 Cluster 

Santa 

Clara 
Guadalupe River 226 6 32.5 2.7 Hg TMDL 

San 

Mateo &  

Santa 

Clara 

San Francisquito 111.8 6 7.3 0.27   

 4 

 5 

 6 

Table 6. Summary of analytes collected during the water year 2010-11 7 

reconnaissance characterization study.  8 
 9 

Analyte MRP Category Number of Samples 

 PCB Category 1 91 

 Total Mercury Category 1 91 

 SSC Category 1 91 

 Total Organic Carbon Category 1 91 

 PBDE Category 2 22 

 PAH Category 2 22 

 Total Selenium Category 2 30 

 Dissolved Selenium Category 2 30 
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 1 

 2 

Table 7 shows that while maximum concentrations of total mercury varied from 19-1740 3 

ng/L (about 100x) between sites in relation to suspended sediment concentration and 4 

watershed characteristics, maximum PCB concentrations varied from 1,851 - 467,696 5 

pg/L a variation of about 250x. Methylmercury did not relate directly to maximum total 6 

mercury observed at each site.  Normalizing mercury and PCB data to SSC and turbidity 7 

respectively (see Appendix E for discussion) resulted in a different pattern and rankings 8 

of the sampled watersheds, as shown in Table 8. 9 

 10 

 11 

 12 

 13 

Table 7. Maximum concentrations of mercury and PCBs for the Water Year 2010-14 

11 reconnaissance characterization study.   15 
 16 

Watershed Max HgT 

(ng/L) 

Max. PCBs (pg/L) 

Belmont Creek 59 4,909 

Borel Creek 74 8,671 

Calabazas Creek 89 24,765 

Ettie Street Pump Station 73 68,996 

Glen Echo Creek 179 85,815 

Lower Marsh Creek 200 4,136 

Lower Penetencia Creek 19 1,851 

Pulgas Creek Pump Station - North 27 84,490 

Pulgas Creek Pump Station - South 28 53,894 

San Leandro Creek 477 31,336 

San Lorenzo Creek 77 20,421 

San Pedro Storm Drain 499 No data 

San Tomas Creek 129 4,372 

Santa Fe Channel 217 467,696 

Stevens Creek 121 22,554 

Sunnyvale East Channel 151 67,462 

Walnut Creek 181 24,396 

Zone 5 Line M 1740 25,091 

 17 

 18 

 19 

20 
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 1 

Table 8. Summary of PCB and Hg results in relation to suspended sediment 2 

 or turbidity and organized by PCB/turbidity ratio.  3 
 4 
Site PCB/Turb 

Avg Ratio 
(pg/NTU) 

HgT/SSC 
Avg Ratio 
(ng/mg) 

PCB 
Rank 

Hg 
Rank 

Rank 
Sum 

Feasibility 
Constraint? 

Santa Fe 2882 0.68 1 4 5 Tidal 

Ettie St 1097 0.78 2 3 5 Access time 
restricted  

Pulgas North 822 0.47 3 5 8 Extremely flashy 

Pulgas South 639 0.83 4 1 5 Extremely flashy 

Glen Echo 443 0.38 5 7 12 Underground 
downstream 

Sunnyvale Channel 369 0.34 6 8 14 Bridge narrow 

San Leandro 98 0.8 7 2 9  

Z5LM 84 0.41 8 6 14 SSC > 1800 mg/L 

San Lorenzo 74 0.28 9 9 18  

Stevens 33 0.26 10 11 21  

Calabazas 29 0.16 11 16 27  

Walnut 21 0.19 12 17 29 SSC > 1800 mg/L, 
12-24 hour 
hydrograph – sample 
preservation 

San Tomas 21 0.27 13 10 23  

Lower Penetencia 20 0.16 14 15 29  

Borel 17 0.17 15 14 29  

Belmont 15 0.24 16 12 28  

Lower Marsh 4 0.23 17 13 30 SSC > 1800 mg/L, 
Remote, access by 
Hwy 4, sample 
preservation 

 5 

 6 

For the most part, sampling logistics at these sites were taken into account as part of the 7 

decisions made prior to the reconnaissance study. However, there were some additional 8 

lessons learned during the reconnaissance study about feasibility and potential sampling 9 

constraints that are worth noting in Table 8.  The tidal nature of the Santa Fe channel, 10 

although it was sampled during low tide, will challenge the measurement of discharge if 11 

loads at this site are desired in the future; acoustic Doppler technology at a greater cost 12 

would be needed. Three locations (Zone 5 Line M, Walnut and Lower Marsh) had 13 

observed turbidities that exceed the use of the DTS12 turbidity sensors employed 14 

previously at Guadalupe and Zone 4 Line A; sensor technology that ranges to 4000 NTU 15 

is available but with some loss of sensitivity at the lower end of the range (<50 NTU). 16 

The narrow sampling platform at Sunnyvale East Channel adds challenges for manual 17 

sampling equipment and safety due to lack of space. Sampling locations at the base of 18 

large watersheds such as Walnut Creek and Guadalupe River, with storm hydrographs 19 

that can span a day or more, may add sample preservation challenges if ice melts before 20 
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samples can be retrieved following storm events. Lower Marsh Creek is a challenging 1 

location due to travel time to the site and the same kinds of preservation challenges.   2 

 3 

Criteria for watershed selection 4 

In June 2011 the STLS WG reviewed characteristics of the candidate watersheds that it 5 

considered as priorities for the watershed monitoring:   6 

 7 

 Representative for purposes of long-term trends monitoring.  Watersheds 8 

selected have a station near the bottom of the watershed, and include a range of 9 

sizes and land uses, ranging from already urban to those expected to undergo 10 

significant additional urbanization over the next 20 -30 years. 11 

 Containing Management opportunities for TMDL load reductions, especially of 12 

PCBs and mercury, that are likely to be explored through pilot projects or other 13 

targeted stormwater program activities during the next 5-10 years (see Appendix 14 

A). Since the first round of pilot management activities will be limited to a few 15 

local catchments, the STLS Work Group decided to focus the watershed selection 16 

for Phase 1 (WY 2011-12) on representative sites and defer potential selection of 17 

these watersheds until later in 2011, to plan for Phase 2. 18 

 Named as a monitoring location for specific NPDES Permit requirements 19 

affecting Bay Area stormwater programs.  This includes Lower Marsh Creek 20 

which is named in a parallel C.8.e provision in the municipal stormwater permit 21 

for eastern Contra Costa County.  The Guadalupe River site previously monitored 22 

by the RMP is one of the 8 stations identified as default locations for POC Loads 23 

Monitoring in the MRP, and continued monitoring at this site is also required by a 24 

permit supporting the implementation of the mercury TMDL for that watershed.
9
 25 

 Feasibility of monitoring for the desired Management Question.  For example, 26 

many catchments with planned or potential management activities are heavily 27 

culverted and located in low-lying Bayside areas, so that monitoring stations 28 

downstream of the management areas are often subject to tidal inflow or 29 

inaccessible due to private property boundaries. 30 

 31 

The four stations selected for Phase 1 start-up were: 32 

 33 

 Lower Marsh Creek (Contra Costa County) operated with funding from Contra 34 

Costa Clean Water Program on behalf of BASMAA. 35 

 Lower San Leandro Creek (Alameda County) operated in Year 1 by SFEI for 36 

RMP 37 

 Sunnyvale East Channel (Santa Clara County) operated by SFEI for RMP 38 

 Guadalupe River (Santa Clara County) operated with funding from Santa Clara 39 

Valley Urban Runoff Pollution Prevention Program on behalf of BASMAA. 40 

                                                 
9
 Both of these permits specify additional monitoring requirements which are not 

included in the scope of this STLS MYP, i.e. additional parameters for Lower Marsh 

Creek and additional sites and periodic intensified monitoring in the Guadalupe River 

watershed. 
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 1 

In March 2012 the STLS Work Group discussed criteria for selecting two additional 2 

stations to be initiated in 2012 for Phase 2 3 

Analytes and Data Quality Objectives 4 

Where applicable, the MRP specifies that default standards for monitoring data quality be 5 

consistent with the latest version of the Quality Assurance Program Plan (QAPrP; 6 

SWAMP 2008) adopted by the Surface Water Ambient Monitoring Program (SWAMP). 7 

The QAPrP adopts a performance-based approach with target Reporting Limits (RL) for 8 

a large list of analytes in water and sediment. 9 

 10 

The RMP has not specified target Reporting Limits for most analytes;  for the SPLWG 11 

monitoring studies SFEI has utilized laboratory services that provide much lower method 12 

detection limits (MDL) for some analytes than those that would be associated with the 13 

SWAMP Target RLs.   14 

 15 

Table 9 summarizes the results of a review of detection frequency at Zone 4 Line A, 16 

indicating that the RMP laboratories have obtained much higher frequencies of detection 17 

with much lower detection levels for the organic compounds (see Appendix F).   18 

 19 

MDLs are variable depending on the concentrations of the target analyte and similar 20 

compounds as well as potential interference from other constituents in the sampling 21 

matrix.  While quality assurance considerations should be used in interpreting data near 22 

the MDL, accurate quantitative results at low range are important for developing load 23 

estimates. 24 

 25 

For WY 2011-12, analyses were performed by the laboratories listed in Table 10
10

.  26 

Laboratory contracting and Quality Assurance procedures for laboratory data are being 27 

performed by SFEI for all four stations, through funding provided by the RMP and 28 

BASMAA.   29 

30 

                                                 
10

 The STLS MYP does not include other analytes for which occasional sampling at some 

or all of the STLS watershed monitoring stations may occur, such as monitoring required 

by the municipal stormwater permit for eastern Contra Costa County issued by the 

Central Valley Regional Water Quality Control Board, or sampling for special studies 

initiated through other RMP strategy workgroups (e.g. nutrients and dioxins) that take 

advantage of the existing infrastructure for STLS monitoring stations while covering all 

incremental costs for sampling those analytes. 
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Table 9. Comparison of detection rates for selected analytes using SWAMP 1 

Reporting Limits vs. RMP-contracted lab results for storm water samples  2 

at Zone 4 Line A; see Appendix F for additional notes. 3 
Analyte SWAMP  

Target RL 
Z4LA data, 
fraction > 

SWAMP RL 

MDL range
 
 Z4LA % 

detection 
Sample 
Volume, 

Liters 

Category 1  

Copper (Total) 0.01 µg/L 45/45  100% 0.12 

Copper (Dissolved) 0.01 µg/L 11/11  100% 

Mercury (Total) 0.0002 µg/L 112/112  100% 0.25 

Methylmercury 0.00005 µg/L 55/56  99% 0.25 

PCB congeners 0.02 µg/L 20/77  (98%) 2.5 

SSC 0.5 mg/L 392/392  99% 0.25 

TOC 0.6 mg/L 40/40  100% .25 

Nitrate as N 0.01 mg/L 10/12  (NA) (0.15) 

Hardness (as CaCO3) 1 mg/L NA  NA NA 

Category 2 

Selenium (Total)
 e

 0.30 µg/L 15/30  36% 0.5 

Selenium (Dissolved) 0.30 µg/L 0/5  66% 

PBDEs
 
 NL - assume 

0.02 µg/L 
18/36  (75%) 2.5 

PAHs
 g  10 µg/L 3/21  (99%) 2.5 

DDTs 0.002 µg/L
h
 14/20  (100%)  

Chlordane
i
  0.002 µg/L 13/20  (100%)  

Dieldrin
i
  0.002 µg/L 3/20  (100%)  

Pyrethroids
 j
 NL NA  NA? 4 

 Bifenthrin  -- NA   

 Delta/Trihalomethrin  -- NA  

 Permethrin, total  -- NA  

Carbaryl NL NA NA NA NA 

Fipronil  NL NA NA NA NA 

Phosphorus (Total) NL NA NA NA (with N) 

Phosphorus (Diss.) NL NA NA NA (0.17) 

 4 
 5 

Watershed Monitoring Approach 6 

The MRP requires POC loads monitoring effort that is equivalent to conventional flow 7 

weighted composite sampling at eight sites, with an annual average of four events 8 

sampled for Category 1 analytes and one event for Category 2.  The MRP allows phased 9 

implementation:  Phase 1 monitoring of at least four stations, or roughly half of the effort, 10 

must be initiated by October 2011 and Phase 2 monitoring of the remaining stations must 11 

start by October 2012.   12 
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 1 

After discussion of assumptions for the MRP default plan compared with alternative 2 

scenarios incorporating the recommendations for sampling frequency and laboratory data 3 

quality described above, the STLS work group agreed to pursue a watershed monitoring 4 

plan that would be roughly consistent with the MRP cost benchmark and include:  5 

 6 

 A total of six watershed monitoring stations, with four to be deployed in Phase 1 7 

(WY 2011-12) and an additional two stations in Phase 2 (WY 2012-13), subject to 8 

review after the first year to evaluate whether resources should be reallocated 9 

between watershed monitoring and EMC development elements. 10 

 Continuous turbidity monitoring (not included in the MRP) at all stations to 11 

enable turbidity surrogate regression estimation of seasonal loads of particulate 12 

associated POCs and allow for the future inclusion of other analytes and the back 13 

calculation of loads using turbidity records. 14 

 For best load estimation of mercury, PCBs and sediment at least 16 samples 15 

should be collected in a season; for planning purposes, this would be a minimum 16 

of 4 events with an average of 4 samples per event. Sampled events should target 17 

a first flush event and at least one of the larger storms of the year. 18 

 Sample analyses for all stations would be performed by specific laboratories 19 

recommended on the basis of previous performance and reliability in achieving 20 

low MDLs for each parameter. 21 

 22 

In March 2011 Water Board staff indicated that this STLS program with annual cost 23 

similar to the MRP benchmark of $800,000-$1,000,000
11

 would meet the MRP 24 

requirement for an alternative monitoring approach that addresses the priority 25 

Management Questions, with the assumption that at least 2/3 of this cost would be 26 

supported by the storm water programs (see work plan below).  At the SPLWG meeting 27 

on October 25, 2011, Water Board staff confirmed that the mobilization then in progress 28 

for Phase 1 watershed monitoring stations was in compliance with the MRP. 29 

 30 

In July 2011 the STLS Work Group determined that all monitoring stations should use 31 

the same sampling methods for each parameter, and began developing a plan using 32 

automated sampling equipment (Model 6712 full size by Teledyne ISCO, hereafter 33 

“ISCO”) for all parameters except methyl mercury.  After further evaluation this was 34 

changed to a hybrid of several sampling methods as described above. Modifications were 35 

also made to the sampling plan to permit efficient use of ISCOs for composite sampling 36 

and to reflect evolving regulatory priorities for data on particular analytes.  The revised 37 

STLS Work Group consensus plan for sampler configuration is shown in Table 10.  38 

                                                 
11

 Benchmark cost for default MRP monitoring (including ongoing project administration 

but excluding data management and reporting and contingency for false starts) was 

established as a range to express variation in labor costs among the participating 

agencies.  Benchmark calculations distributed one-time start-up costs over 3 years of 

operation, although this assumption has limited value for actual project planning.  No 

site-specific cost variations were assumed other than stage-discharge monitoring and 

calibration for sites not served by an existing USGS gauging station.   
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Annual number of samples per site is equal to or greater than the average annual 1 

frequency specified in the MRP for all analytes except organochlorine pesticides, for 2 

which recent data have suggested a reduced regulatory priority.  Due a very dry WY 3 

2011-12 rainy season, fewer than the planned number of storm events were sampled at 3 4 

of the first 4 stations.  With concurrence of Water Board staff, The STLS Work Group 5 

agreed that additional samples would be added to WY 2012-13 sampling plans so that 6 

over a 3- year period, a total of 12 representative storm events will be sampled at each 7 

site..   8 

 9 

In June 2012 the STLS Work Group also discussed potential improvements to monitoring 10 

procedures for WY 2012-13 including: 11 

 12 

 Collecting composite samples on a time-interval rather than flow-weighted basis. 13 

 Re-evaluating guidelines for number of composite aliquots per storm event to 14 

balance needs for storm representation against variability in pumping capabilities 15 

of the auto samplers. 16 

 Changing contract laboratories for Some analytes (pyrethroid as, SSC, TOC) to 17 

improve turnaround times, quality control and costs. 18 

 19 

Updated methods will be finalized in late summer 2012 and incorporated in the Quality 20 

Assurance Project Plan and Field Manual as described below. 21 

 22 

 23 

 24 

25 
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Table 10.  Sample type and target frequency of STLS sampling by analyte.   1 

 2 

MRP 

Category Parameter 

No. of 

Storms / 

year 

No. of 

Samples/ 

storm 

Frequency 

change 

from MRP 

Sample 

Type 

Recommended 

Lab* 

1 PCBs (40 congener) 4 4 400% Discrete AXYS  

1 Total Mercury 4 4 400% Grab MLML 

1 Total methyl mercury 2
12

 4 400% Grab MLML 

1 Dissolved Cu 4 1 0% Composite BRL 

1 Total Cu 4 1 0% Composite BRL 

1 Hardness 4 1 0% Composite BRL 

1 SSC (GMA) 4 8 800% Discrete EBMUD 

1 Nitrate as N and Total 

Phosphorous 

4 4 400% Discrete EBMUD 

2 Dissolved phosphorus 4 4 400% Discrete EBMUD 

1 Total Organic Carbon 4 2.5 250% Discrete Delta 

1 Toxicity – water column (3 

species + Hyalella azteca) 

4 1 0% Composite PER 

2 Pyrethroids 4 4 1600% Composite AXYS 

2 Carbaryl 4 4 1600% Composite DFG – WPCL 

2 Fipronil 4 4 1600% Discrete DFG – WPCL 

2 Chlordane, DDTs, Dieldrin 0 0 -100% N/A N/A 

2 Dissolved Se (collect with 

Dissolved Cu) 

4 1 400% Composite BRL 

2 Total Se (collect with Total 

Cu) 

4 1 400% Composite BRL 

2 PBDE 2 1 200% Discrete AXYS 

2 PAH 2 1 200% Discrete AXYS 

* Laboratory abbreviations:  AXYS -  AXYS Analytical Services;  MLML - Moss Landing 3 
Marine Laboratory;  BRL – Brooks Rand Labs;  EBMUD -  East Bay Municipal Utility District; 4 
Delta – Delta Environmental Laboratories; PER – Pacific EcoRisk;  DFG – WPCL – California 5 
Department of Fish and Game Water Pollution Control Laboratory. 6 

 7 

8 

                                                 
12

 Two additional dry weather methyl mercury grab sampling events, required by the 

MRP, will occur during station set-up in September and shutdown in April or May. 
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Watershed Monitoring Plan  1 

This section contains recommendations in two categories.  The core plan is the minimum 2 

recommendation to meet the requirements for an alternative equivalent approach to the 3 

POC Loads Monitoring in the MRP.  Additional plan options may be considered subject 4 

to the availability of additional resources, either for the current participants or by 5 

leveraging resources of additional programs or partners in the future. 6 

 7 

The core plan comprises 6 sites as shown in Table 2, using the sampling frequencies and 8 

methods in Table 10. 9 

 10 

In January 2012, STLS Work Group members noted that initiating field sampling for 11 

EMC development may be premature since we are still in the discovery phase of final 12 

model structures for the initial group of POCs, and evaluating GIS data quality in relation 13 

to pollutant specific land use/ source areas and the usefulness of existing data sets for 14 

back-calculation of EMCs.  15 

 16 

The Quality Assurance Project Plan and Field Manual with Standard Operation 17 

Procedures will document details of equipment and methods, to be summarized in a 18 

2012B revision of Appendix F. The first year of monitoring in WY 2011-12 involved 19 

some method variations that are being resolved along with recommendations for 20 

additional quality assurance/quality control procedures.  .   21 

 22 

Should additional resources become available, plan options could include: 23 

 24 

 Accelerating Core Plan activities on an earlier schedule. 25 

 Adding other analytes where compatible with the STLS autosampler 26 

configuration and grab sampling logistics described in the Field Manual and 27 

summarized in Table 10.  MYP updates would not necessarily include short-term 28 

examples such as the RMP nutrient and dioxins strategies’ separately funded 29 

studies involving supplemental nutrient and dioxins sampling and analysis at the 30 

two STLS sites operated by the RMP. 31 

 32 

The STLS Work Group will not produce a detailed written interpretive report of WY 33 

2011-12 results, but will provide a limited summary of the monitoring activities for 34 

purposes of the RMP and MRP. SFEI will present a preliminary review of the first year’s 35 

data for discussion at STLS and SPLWG meetings to be scheduled in the second half of 36 

2012.  An integrative 2-year report will be prepared in late 2013, and will be incorporated 37 

in BASMAA’s Integrated Monitoring Report for MRP reporting requirements. 38 

 39 

Source Area Runoff Monitoring 40 

The RWSM literature review identified several gaps in available information about 41 

EMCs.  As an alternative to starting reconnaissance for source area monitoring sites, 42 

SFEI began exploratory work with an approach suggested at the May 2011 SPLWG 43 

meeting that uses available data from sediment samples collected in storm drain 44 
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conveyances to back-calculate EMCs for the input side of the RWSM.  Initial results of 1 

this exploration were unfruitful, but several refinements are being pursued as described in 2 

Appendix B and further results and potential implications for source area runoff 3 

monitoring will be provided in a 2013 version of the MYP Appendix G. 4 

 5 

 6 

Adaptive Updates 7 

 8 

This MYP is a working document and will require revisions as new information and data 9 

are reviewed for POCs on the existing priority list, or new pollutants are identified as 10 

regional priorities.  Updated working versions of the MYP will be incorporated in 11 

BASMAA Monitoring Status Reports or Urban Creeks Monitoring Reports related to 12 

MRP requirements.  The next future revision in version 2013A will cover the period 13 

through December 2012 and may incorporate:added or updated materials listed below:  14 

 15 

 Updated Appendix F with details of watershed monitoring sampling procedures, 16 

& QA, with reference to QAPP, field Manual, and field training materials;  also 17 

documentation of procedures for coordinating management, QA/QC of watershed 18 

monitoring data 19 

 Review priorities for watershed monitoring data vs. EMC studies, document 20 

potential scenarios for future allocations of STLS effort 21 

 Draft planning timeline for future data reviews (e.g. trends analyses,  integration 22 

with spreadsheet modeling)  23 

 Preliminary review of first year watershed monitoring data and experience, 24 

recommended changes to MYP watershed monitoring design, if applicable 25 

 Updates on potential coordination with RMP Modeling Strategy, as applicable 26 

 Update on Regional Watershed Spreadsheet Model development, study designs 27 

for preliminary load estimates for selected POCs and sediment, 28 

 Updates to work plan and descriptions of future planned studies 29 

 Update on preliminary EMC explorations and recommendations for EMC 30 

development studies 31 

 Approach for preparing integrated monitoring report (draft in September 2013) 32 

 Coordination with RMP monitoring strategy, as applicable 33 

 Updates to work plan and descriptions of future studies 34 

 Timeframe for next MYP version(s) and adaptive updates 35 

 36 

As the primary stakeholder forum, the STLS Work Group will track these various needs 37 

and set priorities for further MYP updates.  The SPLWG will review these updates, at 38 

least annually but ideally several times per year, to track progress according to the RMP 39 

Multi-Year Plan, or at milestones such as the following: 40 

 Trends power analysis, after accumulation of appropriate minimum number of 41 

samples.  Revisions of the MYP in 2012 will develop a provisions timeframe for 42 

trends analyses over the next 3-5 years. 43 

 Bay Modeling milestones as they become established through Modeling Strategy 44 

45 
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Workplan and Detailed RMP Task Descriptions  1 

 2 

This section outlines the 5-year STLS workplan for both the RMP and stormwater 3 

programs acting collaboratively through the Bay Area Stormwater Management Agencies 4 

Association (BASMAA) (see Table 11), and presents capsule summaries of RMP 5 

workplan tasks for the same time period as guided by the RMP Multi-Year Plan which 6 

has committed $400,000 annually during 2012-2014
13

.  The budgets and scopes shown 7 

below are as of spring 2011 and will be updated in version 2013A after the RMP 8 

develops its proposed budget for 2013. Detailed task scopes for future years will be 9 

prepared as part of the annual planning process with STLS and SPLWG oversight.  10 

 11 

 12 

1A) Regional Watershed Spreadsheet Model Development and Support. 13 

 14 
Objective:   Develop and use GIS-based spreadsheet model for regional load 15 

estimation. 16 

 17 

Deliverables:  Load estimates for priority pollutants of concern and sediment;  18 

see 2012 study proposal for more details on near-term activities. 19 

 20 

Milestones and Linkages to other Projects:  [to be included in future Appendix 21 

B] 22 

 23 

Project Participants: RMP 24 

 25 

Due Date: [to be included in future Appendix B] 26 

 27 

RMP Contributions and Years: 2011 approved $20,000;  2012 approved 28 

$20,000;  2013 approved $25,000; 2014-2015 TBD (Phase II). 29 

 30 

BASMAA funding for sediment load estimation (Phase I, estimated)  2012:  31 

$28,000;  2013:  $15,000/TBD;   PBDE, chlordane, dieldrin, DDT (Phase II) 2012 32 

$35,000;   2013-14 TBD.  33 

 34 

Total Cost: TBD,   35 

 36 

                                                 
13

 RMP Master Planning Workshop, February 7. 2011 
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Table 11.  Draft five-year STLS workplan. Numbers indicate budget allocations or planning projections in $1000s.  Stormwater 1 

programs budgets interpolated from BASMAA Fiscal Year budgets (regional reporting budgets not shown). Budget numbers 2 

shown in parentheses for later years are projected, subject to annual authorization processes of the RMP and BASMAA. 3 
 4 

Task ID 
Funding 
Agency Task Description 2011 2012 2013 2014 2015 

1  Watershed and Associated Bay Modeling      

1A  Regional Watershed Spreadsheet Model      

1A.1 RMP Phase I – Water, Sediment, PCBs and Mercury 20 20 25   

1A.1 BASMAA Phase I – Sediment  28 15 TBD  

1A. 2 RMP Phase II – Other Pollutants of Concern    TBD  

1A.2 BASMAA Phase II– PBDE, DDT, chlordane, dieldrin  35 TBD TBD  

1A.3 RMP Phase III – Periodic Updates    TBD TBD 

1B RMP Coordination with Bay Margins Modeling    TBD  

1C TBD HSPF dynamic modeling     TBD 

2 RMP Source Area Monitoring / EMC Development  20 80 80 TBD TBD 

3  Small Tributaries Monitoring      

3.1 BASMAA Multi-Year Plan Development 15     

3.2 BASMAA Standard Operating and Quality Assurance Procedures 55     

3A RMP Monitor Two Representative Small Tributaries  300 328 343 300 TBD 

3AB.1 BASMAA Monitor Two to Four Representative Small Tributaries 
or Sites Downstream of Management Actions 

255 510 (480) (480) TBD 

3AB.2 BASMAA Lab analyses,  Quality Assurance, Data Management  183 316 (320) (320) TBD 

4 RMP Reporting, Stakeholder Administration and 
Adaptive Updates 

41  20 TBD  

 BASMAA Data Analysis, Communications, Administration 45 84 (85 est) TBD TBD 

  RMP Total 381 428 468 TBD TBD 

 BASMAA Total 
 Task 1  63 15 TBD  

 Tasks 2-4 558 910 (885) TBD TBD 

Total 934 1,401 (1368) TBD TBD 
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1B) Coordinate STLS with Bay Margins Modeling. 1 

 2 
Objective:   Identification of high-leverage watersheds contributing to POC impairment 3 

in S.F. Bay. 4 

 5 

Deliverables:  Timely coordination and exchange of information between STLS and Bay 6 

Margins modeling Work Groups. 7 

 8 

Milestones and Linkages to other Projects:  Depends on Modeling Strategy 9 

 10 

Project Participants: RMP 11 

 12 

Due Date: Depends on Modeling Strategy 13 

 14 

RMP Contributions and Years: 2013-2015 TBD? 15 

 16 

Total Cost: TBD 17 

 18 

 19 

 20 

2) Land Use/Source Area Specific EMC Development and Monitoring. 21 

 22 
Objective:   Calibrate RWSM loading estimates to Bay Area specific conditions and 23 

POCs. 24 

 25 

Deliverables:  Refined EMCs or other modeling coefficients for RWSM;  see 2012 study 26 

proposal for more details on near-term activities. 27 

 28 

Milestones and Linkages to other Projects:  Coordinate with 1A, RWSM 29 

Development. 30 

 31 

Project Participants: RMP 32 

 33 

Due Date: TBD 34 

 35 

RMP Contributions and Years: 2011 approved $20,000;  2012 approved $80,000;  36 

2013 approved $80,000; 2014-2015 TBD. 37 

 38 

Total Cost: TBD 39 

 40 

41 
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3.1) Development of STLS Multi-Year Plan 1 

 2 
Objective:  Develop alternative monitoring approach to POC Loads Monitoring that 3 

meets objectives of STLS and MRP; facilitate consistent implementation 4 

 5 

Deliverables:  Consensus STLS MYP document for timely implementation of required 6 

stormwater monitoring. 7 

 8 

Milestones and Linkages to other Projects: To be coordinated with RMP 3A and MRP 9 

reporting requirements (initial Phase 1 results in late.2012) 10 

 11 

Project Participants: BASMAA  12 

 13 

Due Date: Selection of monitoring methods and Phase 1 sites by July 2011;  sites for 14 

Phase 2 monitoring by January 2012 15 

 16 

RMP Contributions and Years: (review using 2010 available funds).   17 

BASMAA funding 2011: $15,000 18 

 19 

Total Cost: BASMAA $15,000 one-time 20 

 21 

 22 

 23 

3.2) Stormwater Programs - Monitoring, Standard Operating and Quality Assurance 24 

Procedures. 25 

 26 
Objectives:  Ensure that alternative monitoring methods in STLS meet MRP 27 

requirements for SWAMP comparability and reporting formats; provide documentation 28 

and facilitate consistent implementation 29 

 30 

Deliverables:  Quality Assurance Project Plan, Standard Operating Procedures  31 

 32 

Milestones and Linkages to other Projects: To be coordinated with RMP 3A and MRP 33 

reporting requirements (initial Phase 1 results in late.2012) 34 

 35 

Project Participants: BASMAA 36 

 37 

Due Date: July 2012 38 

 39 

RMP Contributions and Years: RMP N/A;   40 

BASMAA funding 2011: $55,000 41 

 42 

Total Cost: BASMAA $55,000 one-time 43 

: 44 

 45 

 46 
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3A) Monitor Representative Small Tributaries. 1 

 2 
Objective:  Collect POC stormwater data to be used for tracking long-term trends in 3 

loading to S.F. Bay 4 

 5 

Deliverables:  small tributaries monitoring data 6 

 7 

Milestones and Linkages to other Projects:   8 
 9 

Project Participants: RMP, BASMAA 10 

 11 

Due Date: Exploratory watershed characterization results by June 2011;  Phase 1 12 

monitoring begins October 2011;  Phase 2 monitoring begins October 2012
14

 13 

 14 

RMP Contributions and Years: 2011 approved $300,000;  2012 approved $328,000;  15 

2013 approved $343,000;   2014 [$300,000/year projected in Multi-Year Plan].   16 

BASMAA funding $2011:  255,000, TBD 2013-2015 (see 3A/B.1 below for 2012-2015) 17 

 18 
Total Cost: RMP:  [$300,000/year projected in RMP Multi-Year Plan?] 19 

 20 

 21 

 22 

3A/B.1) Monitor Sites Downstream of Management Actions. 23 

 24 
Objectives:  Collect POC stormwater data to be used for tracking potential load 25 

reductions downstream of Management Actions. 26 

 27 

Deliverables:  Monitoring data. 28 

 29 

Milestones and Linkages to other Projects:  30 
 31 

Project Participants: BASMAA  32 

 33 

Due Date:  Phase 2 monitoring begins October 2012 34 

 35 

RMP Contributions and Years: N/A.   36 

BASMAA funding up to $510,000 for all monitoring including 3A and setup in 2012;  37 

estimated $480,000 in 2013; TBD 2014-2015 38 

 39 

Total Cost: TBD.   40 

 41 

 42 

                                                 
14

 , RMP budgets include all project management, laboratory analyses and data management and 

Quality Assurance, while BASMAA scopes and budgets for those are shown separately under 

Task 3A/B.2 and a portion of Task 4.2) 
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3A/B.2) Stormwater Programs ongoing Quality Assurance and Data Management. 1 

 2 
Objective:  implement and document QA procedures and reporting for SWAMP 3 

comparability. 4 

 5 

Deliverables:  QA review and data management. 6 

 7 

Milestones and Linkages to other Projects: To be coordinated with Task 3A/B.1 and 8 

MRP reporting requirements.  9 

 10 

Project Participants: BASMAA 11 

 12 

Due Date: Ongoing Quality Assurance and Data Management;  BASMAA funding 13 

 14 

RMP Contributions and Years: N/A;   15 

BASMAA funding 2011: $183,000, 2012:  $316,000, 2013:  $320,000 estimated; 2014-16 

2015 TBD 17 

 18 

Total Cost: TBD, 19 

 Phase 1 setup, station operation and laboratory analyses:   20 

 Quality Assurance and Information Management on laboratory results, consistent 21 

with those for RMP-operated stations.:   22 

 23 

 24 

4) Reporting, Stakeholder Administration and Adaptive Updates. 25 

 26 
Objectives:   Report results at agreed-upon intervals;  support future STLS decision-27 

making through facilitation of stakeholder processes and timely updates to STLS MYP. 28 

 29 

Deliverables 30 
 31 

Milestones and Linkages to other Projects 32 
 33 

Project Participants: BASMAA (initial MYP draft);  RMP (ongoing) 34 

 35 

Due Date: WY 2011-12 Watershed Monitoring Plan complete by July 2011;  other due 36 

dates TBD. 37 

 38 

RMP Contributions and Years: 2011 special allocation approved: $41,000;  2012:  $0;  39 

2013 approved $20,000.  [$50,000 projected for reporting in Multi-Year Plan]; 2014-40 

2015 TBD.   41 

BASMAA funding 2011:  $45,000;  2012:  $84,000 budgeted;  2013 $85,000 estimated;  42 

2014-2015 TBD.. 43 

 44 

Total Cost: TBD 45 

 46 

47 
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Regional Watershed Spreadsheet Model 1 

 2 

Appendix B to Small Tributaries Loading Strategy  3 

Multi-Year Plan 4 

Version 2012B PROGRESS 5 

 6 

The Small Tributaries Loading Strategy’s element for a Regional Watershed Spreadsheet 7 

Model (RWSM) was recommended as the primary tool for estimating regional scale 8 

loads to San Francisco Bay.  Initial activities in 2010 included setup of the base 9 

hydrology model and initial contaminant models for testing.  Details of the model 10 

construction and results of initial hydrologic calibrations are described in the Year 1 11 

Progress Report recently finalized to incorporate review comments by the Sources 12 

Pathways Loadings Work Group move (SPLWG)
1
.  The Year 1 progress report also 13 

discusses the concepts of varying sub-model architectures adapted to the properties of 14 

each contaminant, and the characterization of the distributions of various pollutants.  This 15 

conceptual framework was applied in Year 1 to PCBs, mercury and copper, and will be 16 

extended to other contaminants or analytes in Years 3and 4. 17 

 18 

This Appendix to the STLS MYP is a working update, composed of the following stand-19 

alone documents: 20 

 21 

 Workplan to “Develop and Update EMC Data and Spreadsheet Model – Year 3”, 22 

including proposed Five-Year Plan for the RWSM, as provided for review to the 23 

STLS Work Group in February 2012.  The planning matrix and task list show 24 

both RMP and BASMAA-funded tasks;  the latter are based on the Workplan’s 25 

“Appendix A” which has been updated provisionally as of August 2012. 26 

 RWSM Year 2 Progress Report discussing improvements in the hydrology model 27 

and model documentation.  This document is also available at  28 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year2_report_FINAL.pdf 29 

 30 

. 31 

                                                 
1
 Lent, M.A. and McKee, L.J., 2011. Development of regional suspended sediment and pollutant 

load estimates for San Francisco Bay Area tributaries using the Regional Watershed Spreadsheet 

Model RWSM): Year 1 progress report. A technical report for the Regional Monitoring Program 

for Water Quality, Small Tributaries Loading Strategy. Contribution No. 666. San Francisco 

Estuary Institute, Richmond, CA. Available at 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf 

 

http://www.sfei.org/sites/default/files/RWSM_EMC_Year2_report_FINAL.pdf
http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf
arleen
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DEVELOP AND UPDATE EMC DATA AND SPREADSHEET MODEL – YEAR 3 

 

BACKGROUND 

Planning level watershed loading estimates were provided in the TMDLs for Hg and PCBs, 

however, the Water Board called for improvements of regional scale loads and for determining 

how these could be reduced. These needs are reflected in the municipal stormwater permit (MRP) 

(SFRWQCB, 2009), in the 2
nd

 and 4
th
 questions of the RMP Small Tributaries Loading Strategy 

(STLS), and refined more recently in the Multi-Year-Plan (MYP) version 2011 submitted to the 

Water Board last July (STLS, 2011). The strategy team recommended the use of a “Regional 

Watershed Spreadsheet Model” (RWSM) for estimating regional scale loads (STLS, 2011). 

Originally developed in MS Excel in the 80s with simple statistical input from land use and water 

quality data bases, these models are now commonly used for estimating contaminant loads from 

specific regions and for testing the potential improvement of management scenarios on hydro-

modification and water quality. These models still use annual average runoff estimates as an 

algebraic function of rainfall and land characteristics (imperviousness and land use) as their basis, 

but now, within the GIS platform rather than in a spreadsheet, sophistication has increased to 

include generation of hydrology and water quality components with independent calibration in 

separate “layers” of the model, more sophisticated calibration and optimization procedures, and a 

separate land use / source area basis for each contaminant (especially important for our priority 

pollutants). The strategy group recommended that the hydrology model be developed first 

followed by sediment, PCBs, and Hg and then other contaminants as outlined in the MRP or by 

the dioxins or nutrients strategy teams.  

 

FIVE-YEAR PLAN FOR THE SPREADSHEET MODEL 

Developing a spreadsheet model for multiple analytes with a myriad of sources and/or land use 

relations is not a simple task. Beyond the development and calibration of the hydrology model 

(the basis for loading estimates for all pollutants), there are a number of steps that need to be 

taken for each analyte (Table 1). Here we briefly outline the overall plan in a step by step fashion 

but anticipate slight modifications each year hence as lessons are learned or if proposed uses are 

expanded. 

 

Step 1: Develop factsheet/methodology: The first step for each analyte is to review what is 

known locally or internationally about the sources or use characteristics and processes of 

release and transport of the constituent of interest. This information is then put together 

with what is known about available GIS layers on the proposed most important sources 

and a model structure and generalized work plan is recommended. In the case of the 

hydrology model, much work had already been done on this topic and a model structure 

was available to adapt for our uses. For suspended sediment, similarly, several modeling 

efforts have already been completed for the Bay Area largely negating the need for 

developing a factsheet as the technical basis for the model structure and methodology.    

Step 2: Develop GIS layers: Once the model structure has been identified (Step 1), the next step 

is to collate the appropriate spatial data bases of source areas and land uses specific to 

the constituent to be modeled. In the case of our test case model (copper) or some of the 

other conventional urban pollutants such as PAHs, these may be the conventional land 

use classes (open space, agriculture, low density urban, high density urban, commercial, 

light industrial, heavy industrial and transportation), but even for these conventional 

classifications, pollutant specific decisions have to be made on how to group the several 

hundred land use categories that are typical in city and county land use data bases. In 

addition, since transportation land use is usually a mixture of lines and polygons in raw 

GIS data bases, pollutant specific decisions have to be made on the buffer width and on 

what to include with regards to transportation categories (roads, airports, etc.). 
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Table 1. Long term work plan for developing and completing the Regional Watershed Spreadsheet model for each pollutant. 

 

Step Description Flow SS PCBs Hg Cu Se PBDE OC pest Dioxins Nutrients

1 Develop fact sheet / methodology ②

1a Collate local data ③ ① ③ ③ ③ ③ B-2012 B-2012 ③ 2014?

1b

Collate data from review of the world 

literature ③ ① ③ ③ ③ ③ B-2012 B-2012 ③ 2014?

1c

Develep source area / land use 

categorization conceptual model ③ ① ③ ③ ③ ③ B-2012 B-2012 ③ 2014?

2 Develop GIS layers ③ ① ③ ③

RMP-RWSM-

2012 2013? 2013? 2013? 2014? 2014?

3 Collate input data and calibration data ③ ① ③ ④ ③ ④ ③ 2013? 2013? 2013? 2014? 2014?

4

Run version 1 model and compare with 

calibration data ③ ① ③

RMP-RWSM-

2012 2013? 2013? 2013? 2014? 2014?

5 Improve input data and/ or model structure

5a

Back-calculate RCs / EMCs / EFs from local or 

world data ④ B-2012

③  2011 

attempt not 

sucessful; RMP-

EMC-2012

③  2011 

attempt not 

sucessful; RMP-

EMC-2012 RMP-EMC-2012 2013?

5b Improve GIS layers ④ B-2012* RMP-EMC-2012 RMP-EMC-2012 RMP-EMC-2012 2013?

6

Run version 2 model and compare with 

calibration data ④ B-2012 RMP-EMC-2012 RMP-EMC-2012 RMP-EMC-2012 2013?

7 Complete FINAL input data set

7a Further refine GIS layers if needed

RMP-RWSM-

2013 -

RMP-EMC-

2012?

RMP-EMC-

2012?

RMP-EMC-

2012? 2013? 2015?

7b Further refine back-calculations if needed - -

RMP-EMC-

2012?

RMP-EMC-

2012?

RMP-EMC-

2012? 2013? 2015?

7c

Perform wet weather field sampling if 

needed

RMP-EMC-WY 

2013

RMP-EMC-WY 

2013

RMP-EMC-WY 

2013 TBT

RMP-EMC-WY 

2013 TBT

RMP-EMC-WY 

2013 TBT

RMP-EMC-WY 

2013 TBT

RMP-EMC-WY 

2013 TBT 2015?

8

Run version 3 (FINAL) model and complete 

calibration / varification

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014

RMP-RWSM-

2014 2016?

9 Complete model packaging and user manual RMP-EMC-2012 RMP-EMC-2012 2013? 2013? RMP-EMC-2012 2014? 2014? 2014? 2014? 2016?

①

②

③

④

B

B

*

RMP-RWSM

RMP-EMC

Funding from BASMAA via a contract with ACCWP

Note - the model resolution for sediment will vary from place to place given the need to use measured data where it exists and modeled data where it does not exist

RMP funding ($20k/year) allocated to regional watershed spreadsheet model (RWSM) general development

RMP funding ($80k/year) allocated to EMC development + depending on modeling outcomes perhaps a further $80-100k

Lewicki, M., and McKee, L.J, 2009. Watershed specific and regional scale suspended sediment loads for Bay Area small tributaries. A technical report for the Sources Pathways and Loading Workgroup of the 

Regional Monitoring Program for Water Quality: SFEI Contribution #566. San Francisco Estuary Institute, Oakland, CA. 28 pp + Appendices

Ha, S.J., and Stenstrom, M.K., 2008. Predictive Modeling of storm-water runoff quantity and quality for a large urban watershed. Journal of Environmental Engineering 134, 703-711

Lent, M.A. and McKee, L.J., 2011. Development of regional contaminant load estimates for San Francisco Bay Area tributaries based on annual scale rainfall-runoff and volume-concentration models: Year 1 

results. A technical report for the Regional Monitoring Program for Water Quality. San Francisco Estuary Institute, Oakland, CA

Lent et al 2012 RWSM y2 documentation memo

Funding from BASMAA via a contract with ACCWP

WG presentation only

PCB/Hg level of effort may not be needed depending on the 

level of accuracy needed for the watershed specific and regional 

loading estimates 

Loads calculation analytes

References
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Step 3: Collate input data and calibration data: In the case of the rainfall-runoff model, this 

included rainfall data, land use specific runoff coefficients, soils and slope data, and 

runoff data for 18+ calibration watersheds. In the case of the sediment model, since we 

are modifying an existing model to address known weaknesses, this will only need to 

include local geology, classification, and relative erosion rates for each class or 

erosional province. Depending on the recommended model structure outlined in the fact 

sheet (Step 1) and the availability of spatial data sets (Step 2), for each of the pollutants, 

data on land use or source area specific event mean concentrations (EMCs) or soil 

concentrations would be collated along with available “bottom of the watershed” 

loadings information that has been collected in the past from Bay Area watersheds. 

Step 4: Run version 1 of the model: Using the information and data developed in Steps 1, 2, and 

3, the model will be run and compared to existing knowledge of loads from watersheds. 

This first run will be largely “proof of concept”. Various forms of a sensitivity analysis 

can be run on v1 help to determine weaknesses in model structure, input and calibration 

data sets so that recommendations can be developed to guide future model versions. 

Step 5: Improve model structure and/ or input data: Based on constituent specific 

recommendations from step 4, further spatial data base development could occur or 

exploration of other sources of coefficients or land use classifications. In addition, in this 

task more effort can be put into developing EMC data for model input including EMC 

back-calculations upon either water concentration or sediment concentration data or 

combinations of both data types either locally available or from elsewhere.  

Step 6:  Run version 2 of the model: Using the information and data developed in Steps 1, 2, 3, 

4, and 5, the model will be run and compared to existing knowledge of loads from 

watersheds. This second run will necessarily incorporate a detailed sensitivity analysis 

and or/ Monte Carlo techniques to determine weaknesses in model structure, input and 

calibration data sets. Very specific recommendations will be developed to prepare for 

decisions on further GIS layer development or consolidation, back-calculation 

techniques, or a need for specific field data collections to support model improvements. 

Step 7: Complete FINAL input data set: Based on constituent specific recommendations and 

decisions from step 6, further spatial data base development could occur or exploration 

of other sources of coefficients or land use classifications. In addition, more effort can 

be put into back-calculation techniques. Pollutant specific EMC data or reconnaissance 

bottom of the watershed data in combination with back-calculation techniques may be 

collected in the field or specific watersheds may be targeted for bottom of the watershed 

loads data to be used for model calibration. 

Step 8: Run version 3 (likely FINAL) of the model: Using the information and data developed 

this in Steps 1, 2, 3, 4, 5, 6, and 7, the model will be run and compared to existing 

knowledge of loads from watersheds. This “FINAL” version will include documentation 

of model weaknesses for specific land uses or source areas. In addition, the model 

accuracy and precision will be analyzed for each constituent at scales of specific 

watersheds, Bay margin segments, and the Bay as a whole. 

Step 9: Complete model packaging and user manual: Model packaging and documentation will 

be completed to ensure complete transparency between the model development group 

(SFEI staff, STLS team) and information users, and that the model results are 

repeatable, the model is expandable as appropriate, and that the model is not used for 

purposes it is not designed for. Such an open source model will mean that those who are 

not the originators of the model can run the model, however an open source model will 

require that, from 2012 forward, appropriate model structure and suitable user 

documentation is considered at each step of model development.  
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PROGRESS TO-DATE 

During the RMP 2010 calendar year (year 1 of this project), version 1 of the hydrology 

component of the regional watershed spreadsheet model (RWSM) was developed. Two base 

hydrology model approaches were investigated: one using runoff coefficients based on land use 

and the other based on impervious cover. Initial versions of each model were calibrated to local 

hydrology data from 18 local watersheds with a wide variety of imperviousness, soil, and slope. 

Recommendations were made to address hydrology model weaknesses. The year 1 report also 

presented a review of land use and source areas in relation to PCBs, Hg, dioxins, Cu, and Se and 

provided recommendations for steps to develop event mean concentration (EMC) data to support 

the input side of the model. The report recommended the model structure for each pollutant, 

methods to fill data gaps, and priorities (Lent and McKee 2011).  

 

During RMP 2011 calendar year (year 2 of this project), version 2 of the GIS-based model was 

developed following Y1 recommendations. In v2, several more calibration watersheds were 

added to increase the range of watershed characteristics including %imperviousness character. In 

addition, gauge records with incongruent land use / impervious data were removed and land use 

categories were refined. For Y3, a focus on the sediment and pollutant models was recommended 

(Lent et al., 2012).  

 

In parallel, the BASMAA Monitoring / Pollutants of Concern (POC) Committee has been 

discussing and prioritizing work products in relation to the MRP. During 2011, project profiles 

were developed for addressing MRP provisions C.8.e.vi (sediment delivery estimate / budget) and 

C.14 (PBDEs and OC pesticides). Subsequently, BASMAA has asked SFEI to complete work 

outlined in these project profiles. Since all these tasks are components of what is envisioned to be 

a single model developed over three years and final report in 2014, this work plan reflects all 

recommendations and BASMAA work requests in relation to the RWSM that can be accurately 

budgeted at this time. However, we are careful to explicitly describe products and deliverables in 

relation to the specific resources allocated by either the RMP or BASMAA. 

 

OBJECTIVES FOR YEAR 3 
Step* Task Objective Funding source 

2, 3, 

4 

Cu-2 

Cu-3 

Cu-4 
Cu-9 

Complete a copper RWSM as a test case for calibration procedures and to 

set reasonable expectations for other contaminants and document outcomes 

and recommendations  

RMP 2012 RWSM base model 

funds 

5, 6 SS-5 

SS-6 
SS-9 

Complete an updated version of the sediment RWSM (hybrid), refinement 

of the existing model (Lewicki and McKee, 2009) per BASMAA sediment 
project profile and document outcomes and recommendations 

BASMAA funds via ACCWP 

contract 

2 PCB-2 

Hg-2 
 

Complete GIS layer development for PCBs and Hg per recommendations 

from the Y1 report (Lent and McKee 2011) including meta data 
documentation 

RMP 2012 EMC development 

funds 

5 PCB-5 

Hg-5 

Complete back-calculations of PCB and Hg EMC data using available local 

(focus where possible) and literature data per recommendations from the Y1 

report (Lent and McKee 2011) and document outcomes and 
recommendations 

RMP 2012 EMC development 

funds 

6 PCB-6 

Hg-6 
PCB-9 

Hg-9 

Complete next versions of the PCB and Hg RWSMs and document 

outcomes and recommendations 

RMP 2012 AND 2013 RWSM 

base funds; RMP 2012 EMC 
development funds 

1 PBDE-1 

OCPest-1 

Complete contaminant profiles and model workplan recommendations for 

PBDE, PBDE, DDT, chlordane, dieldrin per BASMAA project profile  

BASMAA funds via ACCWP 

contract 

0 Mgmt-0 STLS EMC spreadsheet model communication and coordination RMP 2012 EMC development 

funds and BASMAA POC 

Monitoring Contract 

*Refers to steps in Table 1
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WORK PLAN FOR YEAR 3 

 

Develop Copper test case Model for RWSM: Copper represents a data rich urban contaminant 

that follows classical source, build-up, and wash off processes in relation to 

urban land uses in a similar fashion to PAHs and pesticides and parts of the 

mercury model process. It therefore represents an ideal test case as a step 

toward model development for other contaminants that are of more interest. 

There is abundant local land use specific data on copper EMCs (BASMAA, 

1995) and abundant bottom of the watershed calibration data (BASMAA, 

1995; RMP loading studies, recent BASMAA/ BACWA studies; other SFEI 

studies). In addition, there is SPLWG experience and published papers from 

SoCal (Stenstrom, Stein and coauthors). 

Task Cu-2 Refine GIS data to include transportation land uses.  

Deliverable: Transportation GIS data layer 

Task Cu-3 Compile EMC data with a focus on local data sets, filling in any data gaps 

firstly from SoCal data (compiled by Stein and Stenstrom and coauthors) and 

lastly by world data (should not be needed).   Budget assumes BASMAA data 

base is “model ready”. 

Deliverable: Copper EMC Database 

Task Cu-4a Complete RWSM v1 and refine based on a sensitivity analysis to each of the 

input parameters (land use choices, lumping v splitting land uses, upper and 

lower bounds of EMC etc.), Calibration with local bottom-of-the-watershed 

data including Guadalupe River, Zone 4 Line A, and possibly Ettie St and 

Cerrito Creek and BASMAA 1995 data sets.  Comparison of model output to 

results of Brake Pad Partnership. 

Deliverable: Model calibration and output 

Task Cu-4b Complete a short concise report section outlining methods, results and 

recommendations briefly (5 pages total).  Develop framework for 

documentation of hydrology model, document data inventory and metadata for 

hydrology model.  Example questions to be explored: 

 Are the data available from 4 watersheds enough for model calibration? 

 Are the appropriate land uses represented in the calibration watersheds? 

 Was input data representative of land uses/source areas? 

Deliverable: Short technical memo – 5 pages 

Task Cu-9 Develop and package a user manual for the Cu model with documentation for 

external users of the model including assumptions and recommended uses.  Not 

budgeted. 

 

Estimated cost: $12,200 

 

Update version of the suspended sediment RWSM: Suspended sediment (SS) is an important 

vector for many pollutants. In 2008/09 the RMP completed a detailed analysis 

of SS flowing to SF Bay from local tributaries in the 9-counties adjacent to the 

Bay (Lewicki and McKee, 2009). During 2011, the first versions of the SS 

RWSM was developed using local land use based SSC EMC data (BASMAA, 

1995). The results were questionable but informative. The outcomes of the SS 

RWSM differed substantially and non-systematically from Lewicki and McKee 

(2009) leading us to recommend improving the Lewicki and McKee (2009) 

model as the best path. Weakness in the Lewicki and McKee (2009) analysis 

included the treatment of urban upland land use categories without regard for 
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base geology (known to have highly variable erosivity in the Bay Area). SFEI 

and many Bay Area consulting firms have completed geomorphic studies that 

describe either quantitatively or qualitatively landscape erosion in relation to 

land use and geology/soils. 

Task SS-5a Complete a status review (of previous Bay Area sediment estimates) and 

provide rationale for improvements or modifications to RWSM in a 1-2 page 

memo to BASMAA (will become the introduction section in the documented 

outcomes) 

Deliverable: 1 page memo on recommended RWSM improvements, proposed 

tasks budgets and schedules (Appendix A; S1) 

Task SS-5b Compile local geology GIS layers, literature and reports, and professional 

judgments/ opinions on geological / terrain classes / erosional provinces, and 

relative erosion rates. Interpret and complete a classification scheme for Bay 

Area urban uplands (values/ ranges/ distributions of sediment-related 

coefficients) and route to local professionals for review and input (about 3 local 

erosion experts) 

Deliverable: Erosion rates classification scheme (Appendix A; S2) 

Task SS-6a Migration of Lewicki and McKee (2009) model into compatible format with 

RWSM. Complete sediment RWSM v2 testing and calibration, sensitivity 

analysis and make any obvious or within budget improvements (Appendix A; 

S2)   

Deliverable: Model calibration and output 

Task SS-6b Complete model documentation (<10 page memo on methods and results) 

including a discussion of uncertainty and data limitations and 

recommendations regarding potential improvements and/or data collection, and 

relevance to potential use scenarios by Water Board or BASMAA 

 Deliverable: 10 page technical memo including methods, results and any 

recommended phase II improvements (Appendix A; S2)   

Task SS-7, 8 PHASE II model improvements and final technical memo for inclusion into 

MYP v2013. Scope and budget TBD. (Appendix A; S3)   

Task SS-9 Develop and package a user manual for the sediment portion of the model with 

documentation for external users of the model including assumptions and 

recommended uses.  Not budgeted. 

 

Estimated cost: labor $29,250; sub-contracts: $3,000 “data input/ review” from 

local erosion experts 

 

GIS layer development for PCBs and Hg: Although Hg and PCB concentrations and loads in 

urban landscapes do correlate positively increasing urban land use 

density/intensity, this is less likely due to rainfall-wash off processes of 

pollutant behavior (like Cu or Zn for instance), but rather due to a greater 

density of polluted source areas in relation to land use intensification. A better 

model for Hg and PCBs is a combination of land use and source areas emission 

factors (Lent and McKee, 2011). Based on the review of local and international 

information, PCBs and Hg are likely associated with the manufacture, repair, 

testing, storage, and use of electrical transformer and capacitor equipment, 

military areas,  drum, metals, and auto recycling yards, oil refineries and 

petrochemical industrial areas, manufacture of steel or metals, and transport 

including rail and shipping. In addition, Hg is also associated with cement 

production and cremation. This task will generate the basal land use and source 

area geospatial data set to support the Hg and PCB RWSM. There are a range 
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of challenges including lack of existing published data on some of the proposed 

layers and the conversion of line data for form transportation and other land use 

/ source area categories in to shape files. 

Task PCB&Hg-2aCoordinate with BASMAA by holding 3-3 hour in person meetings to plan 

scope of task, level of effort for each land use, and align this effort with other 

BASMAA work, prep, and follow-up to meetings.  Compile or generate GIS 

shape files (polygon or point depending on source type) and associated 

metadata in the following order of importance (through a lens of sensible level 

of effort): 

1. Electrical transformer / capacitor (manufacture/repair/testing/storage/use) 

2. Military = Recycling (drum) 

3. Cement production 

4. Cremation 

5. Oil refineries / petrochemicals = Manufacture (steel or metals) 

6. Transport (rail) = Transport (ship) 

7. Recycling (metals) = Recycling (auto) 

Deliverable: GIS data layers (prioritized by STLS) 

Task PCB&Hg-2bDevise a QA method, apply it across the layers, and revise / complete meta 

data. 

Deliverable: Develop QA Methodology and Meta-Data 

Task PCB&Hg-2cPrepare a short documentation memo (5 pages) that briefly discusses data 

sources, data quality, and potential for improvements. Present results to 

SPLWG (1 meeting) and STLS (monthly phone calls during development and 

face-to-face).   

Deliverable: 5 page technical memo 

 

Estimated cost: $25,850 

Back-calculations of PCB and Hg EMC data: During 2011, an unsuccessful attempt was made to 

back-calculate EMC data for Hg and PCBs in relation to basic land use 

categories using data generated from the 16-watershed reconnaissance loadings 

study. Success was limited by too few concentration data in relation to the 

number of land uses, a situation that may be rectified through further 

reconnaissance. In the meantime, Lent and McKee (2011) recommended the 

exploration of EMC back-calculation using a number of other data sets 

including land use specific ranges indicated by local data (preferably) 

augmented with data from published literature on water and soil concentrations 

for water. They proposed a number of methods (which might require further 

discussion and refinement) which generally use combinations of either soils or 

water data or both to either use matrix algebra or statistical distribution to 

determine reasonable ranges in concentration associated with land uses and 

source areas. The challenge with methods using soils data is the potential for 

underestimation due to a lack of knowledge about concentration factors 

between in-situ soil concentrations and those found in stormwater. 

Task PCB&Hg-5aCompile local and international data on soils and water concentrations in 

relation to land use and source areas for Hg and PCBs (from task 3) ensuring 

the resulting data base is well documented 

 Deliverable: PCB and Mercury EMC database and documentation 
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Task PCB&Hg-5bResearch various back-calculation methods, including inverse optimization 

methods. 

 Deliverable: Methods for calculating EMCs 

Task PCB&Hg-5cProvide regular updates and feedback opportunities to STLS, including 

discussion of proposed back-calculation methods. 

 Deliverable: Project updates at up to 3 STLS meetings 

Task PCB&Hg-5dComplete back-calculations, perform sensitivity analysis, and develop error 

bars around results (or professional judgment to assign errors or ranges)  

 Deliverable: EMC back calculation results  

Task PCB&Hg-5ePrepare a short (<5 page) summary of methods and results for inclusion in the 

model documentation. 

  

Deliverable: 5 page technical memo summarizing methods and results 

 Estimated cost: $19,500 

 

PCB and Hg Regional Watershed Spreadsheet models (RWSMs): During 2011, the first versions 

of the Hg and PCB RWSMs were developed using combinations of SoCal 

EMC data (Hg only) and world soils data (Hg and PCBs) combined with local 

SSC EMC data (BASMAA, 1995). The Hg load results were consistent with 

existing estimates at a regional scale but questionable at the scale of individual 

land uses. For PCBs, the loads were 20x higher than expected on a regional 

scale and, relatively from one land use to another, in the right order.  

Task PCB&Hg-6aReview modeling options (more or less land use / source area classes, hybrid 

sediment/water based models) and prepare a short memo (will be a component 

of the methods section of the Y3 documentation) that provides the rationale for 

each model structure  - present model options to STLS.   

 Deliverable: Short memo of possible modeling options 

Task PCB&Hg-6bRefine RWSM to incorporate spatial data created in Task 3 and back 

calculations completed in Task 4 into the input data sets. Revise and complete 

Hg and PCB RWSM v2 testing and calibration. This will include re-tooling the 

model, for speed in use and efficiency in structure, and build a tool interface in 

Arc-GIS that can handle both iterative (loop over multiple watersheds) and 

single inputs. Evaluate model weaknesses through a sensitivity analysis 

(combinations of more and less source area classes and reasonable ranges of 

EMCs for each source class, hybrid models) and make any obvious or within 

budget improvements. Assumption: The model and documentation will not be 

developed for external users.  Such documentation may be a prioritized further 

step. 

 Deliverable: Model calibration and output 

Task PCB&Hg-6cComplete model documentation (10 page report section on methods and 

results) including a discussion of uncertainty and data limitations and 

recommendations regarding potential improvements and/or data collection, and 

relevance to potential use scenarios by Water Board or BASMAA.   

 Deliverable: 10 page technical memo 

Task PCB&Hg-9 Develop and package a user manual with documentation for external users of 

the PCB and Hg models including assumptions and recommended uses.  Not 

budgeted. 

 Estimated cost: $43,000 
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Contaminant profiles and model workplan recommendations for PBDE, DDT, chlordane, and 

dieldrin: During 2010 and 2011, SFEI completed contaminant profiles and 

model workplan recommendations for PCBs, Hg, Dioxins, Cu, and Se 

(Lent and McKee, 2011). Five components went into developing each 

profile: 1. A review of known uses for each substance (Hg, PCBs, Cu, 

Dioxins, and Se), 2. a review of regulatory data bases on contaminated 

sites/ spills (Hg, PCBs, and Cu), 3. a review of local and world soils 

literature (Hg, PCBs, Se), 4. A review of concentrations in stormwater (Hg, 

PCBs, Cu, Dioxins, and Se), and 5. A general commentary on presently 

known GIS layers in relation to the recommended land use / source area 

categories resulting from the first four components. The outcome of this 

task will be contaminant profiles and model workplan recommendations 

for PBDE, DDT, chlordane, and dieldrin based on a selection of these 

steps. 

Task PBDE/OCP-1a Review existing contaminant profile structures for Hg, PCBs, Cu, Dioxins, 

and Se (Lent and McKee, 2011) and the CMIA reports for PBDEs (Werme 

et al., 2007) and OC Pesticides (Connor et al., 2004). Prepare a short (<3 

page) memo (note, will become the introduction sections in the 

contaminant profiles for each POC) outlining known uses for each 

substance (note, we would lump the OC pesticides to reduce the level of 

text redundancy), knowledge gaps in previous CMIA reports in relation to 

RWSM development, and propose/estimate level of detail for PBDE, DDT, 

chlordane, and dieldrin contaminant profiles. Present proposal to STLS for 

discussion and decisions. 

 Deliverable: 3 page technical memo (Appendix A; P1)   

Task PBDE/OCP-1b Prepare contaminant profiles and model workplan recommendations for 

PBDE, DDT, chlordane, and dieldrin. Base the recommendations on 

information gaps or uncertainties for each POC and clarifications from WB 

staff regarding potential/desired uses and data quality needs. Document the 

outcomes in a short concise technical memo (subsuming the previous effort 

for Se (Lent and McKee, 2011)) that addresses the following questions: 

1. Is the POC present in urban runoff? 

2. Is the POC distributed fairly uniformly in urban areas? 

3. Are storm drain systems a generalized source or are there specific 

source locations or types?  

Present findings and work plan rationale to the STLS for discussion and 

decisions on next steps.  

 Deliverable: Contaminant profiles for PBDEs and OC pesticides 

(Appendix A; P2)   

 Estimated cost (6a-6b): $35,000 

 

Task PBDE/OCP-2a If needed, generate GIS layers to support the RWSM structure for each 

POC. 

 Deliverable: GIS layers for PBDEs and OC pesticides 

 Estimated cost: Not Budgeted – Year 4 (Appendix A; P3)   

Task PBDE/OCP-2b Perform preliminary setup of RWSM to estimate annual loads of PBDE, 

DDT, chlordane, dieldrin. Perform preliminary model runs for selected 

POCs, depending on available resources and WB interest. Document 

findings (<5 pages) with a focus on recommendations that result from 

initial model runs appending the previous memo. 
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Deliverable: 5 page technical memo on model results 

 Estimated cost: Not Budgeted – Year 4 (Appendix A; P3)   

 

STLS EMC spreadsheet model communication and coordination: In previous years, the RMP 

provided separate budget for maintaining communications between STLS 

team members. In 2012, budget for communications is assumed to be a 

component of the RMP STLS projects. 

Task Mgmt-0 Conduct up to 8 STLS phone conferences to update STLS members on 

progress, coordinate tasks, solicit feedback and direction, and present 

findings.  Hold 4 quarterly in-person meetings for discussion and decision 

making on WY 2013 additional monitoring activities and review of WY 

2012 monitoring activities. Review Multiyear Plan and QAPP draft 

documents.  

  

Estimated cost: $24,000 

 

PROJECT BUDGET AND SCHEDULE 

The estimated budget (Table 2) is a not-to-exceed amount based on the anticipated time and 

materials needed by SFEI to complete the project tasks described in the previous section. The 

completion of some of the tasks within the preliminary schedule provided in Table 2 is dependent 

upon the timely discussion and agreements by the Water Board and BASMAA.
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Table 2. Cost estimates and schedule for completing RWSM components as described in the workplan above.  

 

Old 

Task No 

New Task No 

Description 

RMP base model 

funds 

BASMAA 

sediment funds via 

ACCWP contract 

BASMAA PBDE/ 

OC pest funds via 

ACCWP contract 

RMP EMC 

development funds 

BASMAA POC 

Monitoring via 

ACCWP 

contract 

Estimated  

Completion 

Date 

   
 

2012 
 

2013 
 

2012 
 

2013 
 

2012 
 

2013 
 

2012 
 

2013 
 

2012  

1 Cu-2, 3, 4 Copper test case RWSM $9,700 
     $2,500   

March-July 2012 

2 SS-5, 6 Updated version of the 

suspended sediment RWSM 

 
 $32,250       April-November 

2012 

3 PCB-2 
Hg-2 

GIS layer development for 
PCBs and Hg 

 
     $25,850   

March-July 2012 

4 PCB-5 

Hg-5 

Back-calculations of PCB and 

Hg EMC data 

 
     $19,500   July-September 

2012 

5 
 
PCB-6 

Hg-6 

PCB and Hg Regional 
Watershed Spreadsheet models 

(RWSMs):  

$10,300 
$20,000     $12,700   

March-July 2013 

6 

 

 
PBDE-1 

OCPest-1 

Contaminant profiles and 

model workplan 
recommendations for PBDEs, 

DDT, chlordane, and dieldrin 

 

 

   $35,000     OC Pest March-

September 2012; 
PBDE 

September-

December 2012 

7 

 

Mgmt-0 

STLS EMC spreadsheet model 

communication and 

coordination:  

 
     $17,200  $6,800 

Ongoing 

  Total Cost $20,000 $20,000 $32,250  $35,000  $77,750  $6,800  

  Funds Available $20,000 $20,000 
? ? ? ? $80,000 $80,000 $6,800 
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Appendix A 
 

Sediment and MRP C.14 Contaminants Regional Loads Estimation:   Revised August 2012 

Multi-year Deliverables List 

 

The table below lists the key SFEI deliverables for Sediment Estimate (S prefix) and Permit-

specific Contaminants (P prefix) regional projects to be implemented through ACCWP Action 

Plans starting with C14-1-12.  The right hand column describes, for planning purposes, assumed 

interim steps or products that will inform or be incorporated into each deliverable.  There can be 

some flexibility in the alignment of these interim steps with key deliverable dates, e.g. degree of 

finalization of individual contaminant profiles for Deliverable P-2.  
 

The ACCWP Action Plans will be based on the S and P workplans which should be integrated 

with each other and also with updates to the STLS and Regional Watershed Spreadsheet Model 

Multi-year Plans.  It is assumed that SPLWG review or comment will be solicited and incorporated 

at each stage, especially for sediment deliverables.  The Sediment and Permit-specific 

Contaminants interim schedules should be coordinated with other scheduling considerations for 

SPLWG but preference is for early review or feedback on presentation of interim results/products 

rather than commenting on draft final deliverables. 

Item Target Deliverable Interim steps or products 

S-1 Final draft 

for MPC 

2/9/12 

 

Final 3/1/12 

Workplan, detailed through 

2012 and draft through 2013 

(add text, tables to STLS MYP 

V2012A, or else reference as 

stand-alone appendix to STLS 

MYP and BASMAA 

Monitoring Status Report) 

 Status review (vs. previous Bay Area 

estimates) 

 Rationale for improvements or 

modifications to RWSM 

 Proposed tasks, budget and schedule 

through 2013 

S-2 Final draft 

for MPC 

11/2/12 

 

Status memo for update to 

STLS Work Group 
 Propose modifications to RWSM 

 Develop values/ranges/distributions of 

sediment-related coefficients  

 Clarification from WB staff re 

potential/desired uses for estimates,  

e.g. data quality needs, for which other 

contaminants is sediment likely to be 

used as a surrogate? 

S-3 Final draft 

for MPC 

1/2/ 

Final 

1/25/13 

Summary memo on initial 

sediment estimates, with 

appended “sediment profile” 

(incorporate as stand-alone 

appendix in STLS MYP 

V2013, and in BASMAA 

Urban Creeks Monitoring 

Report) 

 Model testing, calibration  

 Coordination with RMP-funded POC 

model testing (i.e. PCBs) 

 Model refinements, testing, (limited?) 

sensitivity analysis 

 discussion of uncertainty and data 

limitations  

 recommendations re potential 

improvements and/or data collection, 

and relevance to potential use  

scenarios by WB or BASMAA 
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Appendix A continued 

 

Sediment and MRP C.14 Contaminants Regional Loads Estimation:   Revised August 2012 

Multi-year Deliverables List 

 

P-1 Final draft 

for MPC 

2/9/12 

 

Final 3/1/12 

Workplan, detailed through 

2012 and draft through 2013 

(add text, tables to STLS MYP 

V2012A, or else reference as 

stand-alone appendix to STLS 

MYP and BASMAA Monitoring 

Status Report) 

 Reference previous CMIA reports by 

CEP, other potential info sources 
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Introduction,	  context	  and	  objectives	  

The	  RMP	  is	  providing	  direct	  support	  for	  answering	  specific	  Management	  Questions	  through	  multi-‐year	  
Strategies	  consisting	  of	  coordinated	  activities	  centered	  on	  particular	  pollutants	  of	  concern	  (POCs)	  or	  

processes.	  The	  Small	  Tributaries	  Loading	  Strategy	  (STLS,	  SFEI,	  2009)	  presented	  an	  initial	  outline	  of	  the	  
general	  strategy	  and	  activities	  to	  address	  four	  key	  Management	  Questions:	  

1. Which	  Bay	  tributaries	  (including	  stormwater	  conveyances)	  contribute	  most	  to	  Bay	  impairment	  
from	  POCs;	  

2. What	  are	  the	  annual	  loads	  or	  concentrations	  of	  POCs	  from	  tributaries	  to	  the	  Bay;	  
3. What	  are	  the	  decadal-‐scale	  loading	  or	  concentration	  trends	  of	  POCs	  from	  small	  tributaries	  to	  the	  

Bay;	  and,	  

4. What	  are	  the	  projected	  impacts	  of	  management	  actions	  (including	  control	  measures)	  on	  
tributaries	  and	  where	  should	  these	  management	  actions	  be	  implemented	  to	  have	  the	  greatest	  
beneficial	  impact.	  

	  
Since	  then,	  a	  Multi-‐Year-‐Plan	  (MYP)	  (STLS,	  2011)	  has	  been	  written	  that	  provides	  a	  more	  comprehensive	  
description	  of	  activities	  that	  will	  be	  included	  in	  the	  STLS	  over	  the	  next	  5-‐10	  years	  in	  order	  to	  provide	  

information	  in	  compliance	  with	  the	  municipal	  regional	  stormwater	  permit	  (MRP;	  Water	  Board	  2009).	  
The	  MYP	  provides	  detailed	  rationale	  for	  the	  methods	  and	  locations	  of	  proposed	  activities,	  including	  
loads	  monitoring	  of	  local	  tributaries.	  The	  MYP,	  which	  will	  be	  updated	  at	  least	  once	  a	  year	  to	  reflect	  

evolving	  information,	  recommended	  the	  development	  of	  the	  Regional	  Watershed	  Spreadsheet	  Model	  
(RWSM)	  as	  a	  tool	  for	  estimating	  regional	  loads.	  Point-‐source	  loads,	  though	  covered	  in	  TMDLs	  or	  other	  
potential	  regulatory	  activities,	  are	  not	  included	  in	  this	  model.	  	  	  

The	  first	  phase	  of	  the	  project	  (Year	  1)	  served	  to	  develop	  a	  GIS-‐based	  regional	  rainfall-‐runoff	  model,	  

calibrate	  the	  hydrology,	  collate	  land	  use	  /	  source	  specific	  concentration	  data	  for	  pollutants	  of	  interest,	  
and	  perform	  initial	  forays	  into	  sediment	  and	  pollutant	  models	  (Lent	  and	  McKee,	  2011).	  The	  RWSM	  Year	  
1	  report	  concluded	  that	  there	  were	  concerns	  with	  the	  hydrologic	  calibration	  data	  set	  and	  with	  the	  

underlying	  land	  use	  data	  set,	  and	  that	  the	  immediate	  next	  steps	  should	  be	  to	  refine	  hydrology	  model	  by:	  	  

• Adding	  several	  calibration	  watersheds	  to	  ensure	  watershed	  characteristics	  spanned	  a	  wider	  
range	  of	  imperviousness	  including	  more	  of	  the	  higher	  %IC	  character	  	  	  

• Removing	  any	  gage	  records	  incongruent	  with	  land	  use	  /	  impervious	  data	  

• Refining	  land	  use	  categories	  and	  re-‐calibrating	  model	  
	  
This	  write-‐up	  serves	  to	  document	  these	  model	  refinements	  performed	  during	  year	  2	  of	  the	  RWSM	  

development.	  At	  the	  end	  of	  year	  2,	  no	  further	  hydrologic	  model	  refinement	  was	  recommended	  as	  a	  
priority	  in	  year	  3;	  focus	  should	  now	  shift	  to	  the	  sediment	  and	  contaminant	  models.	  However,	  
development	  and	  calibration	  of	  a	  selection	  of	  water	  quality	  models	  in	  year	  3	  may	  highlight	  weaknesses	  

in	  the	  hydrological	  model	  that	  may	  need	  to	  be	  addressed	  in	  year	  4	  in	  concert	  with	  other	  priorities	  
identified	  at	  that	  time.	  	  
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Improved	  calibration	  data	  set	  

The	  original	  calibration	  data	  set	  used	  in	  the	  RWSM	  Y1	  model	  (Lent	  and	  McKee,	  2011)	  lacked	  
representation	  at	  the	  high	  end	  of	  the	  imperviousness	  range.	  This	  was	  was	  problematic	  because	  highly	  
impervious	  areas	  contribute	  disproportionately	  to	  runoff	  and	  because	  San	  Francisco	  Bay	  is	  ringed	  by	  

highly	  developed	  flatlands.	  Only	  one	  of	  the	  original	  watersheds	  had	  greater	  than	  50%	  impervious	  
surface	  (Figure	  1).	  To	  better	  represent	  the	  range	  of	  development	  conditions	  present	  in	  the	  Bay	  Area,	  we	  
added	  three	  high	  imperviousness	  watersheds	  to	  the	  calibration	  data	  set:	  Ettie	  Street	  Pump	  Station	  (79%	  

impervious),	  Victor-‐Nelo	  Pump	  Station	  (88%)	  and	  Laurelwood	  Pump	  Station	  (74%)	  (Figure	  1,	  right	  side).	  
In	  keeping	  with	  Bay	  Area	  development	  patterns,	  all	  of	  the	  high	  imperviousness	  watersheds	  added	  were	  
in	  the	  highly	  developed	  lowlands.	  Additionally,	  the	  sites	  added	  were	  all	  pump	  stations	  due	  to	  the	  lack	  of	  

flow	  monitoring	  in	  highly	  urban	  watersheds.	  The	  added	  advantage	  of	  including	  these	  watersheds	  is	  they	  
might	  also	  include	  some	  of	  the	  source	  areas	  proposed	  for	  structuring	  the	  PCB	  and	  Hg	  model	  
components.	  	  

The	  data	  sets	  for	  all	  of	  the	  pump	  stations	  were	  derived	  from	  pump	  run	  logs,	  which	  were	  converted	  to	  

estimated	  flow	  using	  the	  maximum	  pump	  capacity	  for	  each	  station.	  This	  assumption	  of	  instantaneous	  
pump	  “run-‐up”	  and	  maximum	  rated	  capacity	  introduces	  errors,	  but	  they	  are	  likely	  small	  relative	  to	  the	  
overall	  magnitude	  of	  flow	  volume	  passed	  by	  the	  pumps.	  To	  check	  if	  the	  pump	  data	  logs	  seemed	  

reasonable,	  we	  plotted	  monthly	  rainfall	  versus	  estimated	  flow	  volume	  using	  the	  5	  months	  of	  data	  
available	  for	  each	  station	  (Figure	  2).	  The	  pump	  data	  showed	  a	  good	  correlation	  with	  rainfall	  for	  the	  two	  
South	  Bay	  pump	  stations.	  Based	  on	  41	  months	  of	  data,	  Ettie	  Street	  pump	  station	  records	  exhibited	  a	  

strong	  relationship	  with	  rainfall	  as	  well	  (R2	  =	  0.98,	  data	  not	  shown).	  	  

	  

	  

	  
Figure	  1	  -‐	  Percent	  imperviousness	  in	  the	  original	  (Left)	  and	  updated	  (Right)	  calibration	  watershed	  data	  

set.	  The	  left	  panel	  shows	  the	  RWSM	  Y1	  calibration	  data	  with	  only	  one	  watershed	  with	  >50%	  

impervious	  surface.	  
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Figure	  2	  -‐	  Correlation	  between	  flow	  obtained	  by	  conversion	  of	  the	  pump	  data	  logs	  (using	  assumptions	  

about	  pump	  capacity)	  and	  rainfall.	  

	  

Aside	  from	  the	  lack	  of	  representation	  at	  the	  high	  end	  of	  the	  imperviousness	  range	  in	  the	  original	  
calibration	  data	  set,	  we	  were	  also	  concerned	  about	  potential	  incongruence	  between	  disparate	  non	  
stationary	  data	  that	  represents	  differing	  time	  periods.	  Given	  that	  we	  were	  using	  a	  land	  use	  and	  

impervious	  surface	  data	  set	  from	  the	  1990-‐2000s	  to	  estimate	  runoff	  coefficients,	  some	  of	  the	  older	  gage	  
records	  potentially	  were	  not	  representative	  of	  more	  recent	  hydrological	  behavior	  in	  some	  of	  the	  
calibration	  watersheds,	  especially	  if	  significant	  development	  had	  occurred	  in	  the	  watershed	  between	  

the	  start	  of	  the	  gage	  data	  record	  and	  the	  1990s.	  We	  checked	  the	  older	  (pre-‐1990s)	  gage	  records	  for	  
watersheds	  with	  ≥5%	  built	  impervious	  surface	  for	  changes	  in	  runoff	  behavior	  over	  time.	  In	  some	  
watersheds,	  a	  distinct	  development	  signal	  was	  shown	  by	  the	  increase	  in	  runoff	  coefficient	  by	  decade;	  a	  

prime	  example	  is	  Colma	  Creek,	  which	  underwent	  massive	  development	  over	  the	  period	  of	  flow	  
monitoring	  (Figure	  3).	  As	  a	  result	  of	  this	  analysis,	  we	  removed	  earlier	  portions	  of	  several	  gage	  records	  
(Colma	  Creek,	  Matadero	  Creek,	  and	  Walnut	  Creek).	  Additionally	  we	  completely	  removed	  two	  records	  

which	  ended	  too	  early	  to	  properly	  evaluate	  hydrologic	  changes	  relative	  to	  more	  recent	  conditions:	  
Arroyo	  Corte	  Madera	  (1966-‐1986)	  and	  Wildcat	  Creek	  at	  Richmond	  (1965-‐1975).	  

Watersheds	  in	  our	  calibration	  data	  set	  span	  the	  entire	  spatial	  geography	  of	  the	  Bay	  Area	  and	  
incorporate	  watersheds	  that	  represent	  a	  wide	  range	  of	  imperviousness	  (Table	  1).	  A	  flow	  record	  actually	  

exists	  for	  Sunnyvale	  East	  Channel,	  but	  unfortunately	  it	  is	  of	  poor	  quality	  (pers.	  comm.,	  Ken	  Stumpf,	  
SCVWD),	  which	  was	  apparent	  when	  the	  record	  was	  regressed	  against	  rainfall	  (R2	  =	  0.58).	  Upon	  further	  
analysis,	  based	  on	  regression	  with	  rainfall	  data,	  data	  quality	  was	  found	  to	  be	  good	  before	  2001.	  This	  

subset	  of	  data	  was	  initially	  used	  in	  the	  calibration	  but	  Sunnyvale	  Creek	  was	  found	  to	  be	  the	  worst	  
performer	  in	  the	  model	  amongst	  all	  the	  calibration	  watersheds	  again	  casting	  dispersion	  on	  data	  quality.	  
We	  decided	  to	  reject	  incorporating	  it	  at	  this	  time	  but	  may	  include	  it	  in	  the	  future	  once	  data	  generated	  

by	  SFEI	  monitoring	  efforts	  can	  be	  used	  to	  verify	  quality.	  Our	  basic	  check	  of	  data	  quality	  revealed	  very	  	  
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Figure	  3	  -‐	  Colma	  Creek	  rainfall-‐runoff	  relationship	  changing	  over	  time.	  

	  

Table	  1	  -‐	  Updated	  calibration	  watershed	  set.	  

Watershed	   County	   Agency	  /	  Gage	  ID	   Gage	  Record	  Used	  
%	  Built	  

Imp.	  c.2000	  
Canoas	  Creek	   Santa	  Clara	   SCVWD	  1485	  	   1995-‐2007	   46	  
Castro	  Valley	  Creek	   Alameda	   USGS	  11181008	  	   1972-‐2009	   46	  
Colma	  Creek	   San	  Mateo	   USGS	  11162720	   (REVISED)	  1981-‐1994	   38	  
Dry	  Creek	   Napa	   USGS	  11458500	   1952-‐1966	   0.1	  
Matadero	  Creek	   Santa	  Clara	   USGS	  11166000	   (REVISED)	  1981-‐2009	   17	  
Novato	  Creek	   Marin	   USGS	  11459500	   1947-‐2009	   3	  
Pinole	  Creek	   Contra	  Costa	   USGS	  11182100	   1940-‐1977	   0.3	  
Corte	  Madera	  Creek	   Marin	   USGS	  11460000	   1952-‐1993	   5	  
Ross	  Creek	   Santa	  Clara	   SCVWD	  2058	   1995-‐2007	   36	  
San	  Ramon	  Creek	   Contra	  Costa	   USGS	  11182500	   1953-‐2009	   3	  
San	  Tomas	  Creek	   Santa	  Clara	   SCVWD	  2050	   1973-‐2009	   30	  
Sonoma	  Creek	   Sonoma	   USGS	  11458500	   1956-‐1981;	  2002-‐2009	   2	  
Upper	  Napa	  River	   Napa	   USGS	  11456000	   1940-‐1995;	  2001-‐2009	   2	  
Walnut	  Creek	   Contra	  Costa	   USGS	  11183600	   (REVISED)	  1981-‐-‐1992	   13	  
Wildcat	  Creek	  -‐	  Vale	   Contra	  Costa	   USGS	  11181390	   1976-‐1995	   4	  
Zone	  4	  Line	  A	  Channel	   Alameda	   SFEI	  (no	  ID)	   2007-‐2010	   71	  
San	  Leandro	  Creek	   Alameda	   SFEI	  (no	  ID)	   To	  be	  monitored	  WY2012	   38	  
Sunnyvale	  East	  Channel	   Santa	  Clara	   SFEI	  (no	  ID)	   To	  be	  monitored	  WY2012	   59	  
Victor-‐Nelo	  Pump	  Station	   Santa	  Clara	   City	  of	  Santa	  Clara	   2009-‐2010	   88	  
Laurelwood	  Pump	  Station	   Santa	  Clara	   City	  of	  Santa	  Clara	   2009-‐2010	   74	  
Ettie	  St.	  Pump	  Station	   Alameda	   ACFCD	   2005-‐2008	   79	  

	  

	  

strong	  relationships	  between	  a	  local	  representative	  rainfall	  data	  set	  and	  the	  annual	  runoff	  ranging	  

between	  r2=0.78	  to	  r2=0.98	  (Table	  2).	  

The	  model	  was	  rerun	  using	  the	  reevaluated	  watershed	  calibration	  data	  sets	  that	  included	  dropping	  
some	  watersheds	  and	  picking	  up	  others	  (Table	  3).	  Unfortunately,	  the	  model	  performance	  worsened	  with	  
the	  updated	  calibration	  data	  set.	  The	  two	  worst	  performers	  in	  the	  revised	  data	  set	  were	  the	  South	  Bay	  
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pump	  stations:	  Laurelwood	  being	  under-‐simulated	  by	  95%	  and	  Victor-‐Nelo	  being	  over-‐simulated	  by	  
60%.	  This	  may	  reflect	  the	  very	  short	  records	  and	  the	  conversion	  of	  pump	  logs	  to	  estimated	  flow	  not	  

providing	  an	  accurate	  target	  volume	  for	  calibration.	  But	  this	  poor	  performance	  may	  also	  reflect	  the	  
model	  being	  over-‐calibrated	  to	  the	  new	  calibration	  data	  set	  being	  skewed	  towards	  less	  impervious	  
areas.	  Without	  longer,	  higher	  quality	  flow	  records	  in	  highly	  impervious	  watersheds,	  it’s	  hard	  to	  know.	  	  

Ettie	  Street	  Pump	  Station	  has	  a	  longer	  record	  (albeit	  with	  the	  pump	  log-‐to-‐flow	  conversion	  issues),	  and	  
is	  also	  one	  of	  the	  worst	  performers	  (under-‐simulated	  by	  86%),	  suggesting	  that	  at	  least	  part	  of	  the	  
problem	  is	  over-‐calibration	  to	  a	  data	  set	  lacking	  representation	  of	  high	  impervious	  areas.	  	  	  

	  

	  

	  	  	  Table	  2	  -‐	  Rainfall-‐runoff	  regression	  equations	  for	  updated	  calibration	  set.	  

Regression	  

Watershed	  

PRISM	  
Annual	  
Prec.	  (m)	   Rainfall	  gage	  

Scale	  
rainfall?	   Slope	   Y-‐int.	   R2	  

Est.	  Annual	  
Volume	  
(106	  CM)	  

Canoas	  Creek	   0.48	   Alamitos	   No	   17	   -‐1.8	   0.87	   6.6	  
Castro	  Valley	  Creek	   0.58	   Upper	  San	  Leandro	   Yes	   7.8	   -‐1.4	   0.93	   3.2	  
Colma	  Creek	  (REVISED	  time	  
period:	  WY1981-‐1994)	   0.66	   SFO	  Airport	   Yes	   11	   +0.73	   0.88	   7.9	  
Dry	  Creek	   1.05	   St.	  Helena	   Yes	   34	   -‐19	   0.94	   17	  
Matadero	  Creek	  (REVISED	  
time	  period:	  WY1981-‐2009)	   0.55	   Palo	  Alto	   Yes	   9.6	   -‐2.2	   0.85	   3.2	  
Novato	  Creek	   1.04	   Petaluma	   Yes	   28	   -‐16	   0.88	   11	  
Pinole	  Creek	   0.63	   Berkeley	   Yes	   16	   -‐5.7	   0.88	   4.1	  
Corte	  Madera	  Creek	   1.08	   San	  Rafael	   Yes	   36	   -‐16	   0.86	   55	  
Ross	  Creek	   0.59	   Johnson	  Ranch	   No	   7.5	   -‐0.98	   0.87	   3.4	  
San	  Ramon	  Creek	   0.67	   Berkeley	   Yes	   10	   -‐3.9	   0.86	   2.9	  
San	  Tomas	  Creek	   0.62	   Palo	  Alto	   Yes	   19	   -‐5.5	   0.78	   6.4	  
Sonoma	  Creek	   1.08	   Sonoma	   Yes	   111	   -‐45	   0.86	   75	  
Upper	  Napa	  River	   1.05	   St.	  Helena	   Yes	   143	   -‐69	   0.95	   81	  
Walnut	  Creek	  (REVISED	  time	  
period:	  WY1981-‐1992)	   0.60	   Berkeley	   Yes	   155	   -‐43	   0.94	   50	  
Wildcat	  Creek	  -‐	  Vale	   0.66	   Richmond	   Yes	   13	   -‐3.9	   0.92	   5.0	  
Zone	  4	  Line	  A	  Channel	   0.49	   Hayward	  541A	   No	   1.8	   -‐0.013	   0.93	   0.86	  
Victor-‐Nelo	  Pump	  Station	   0.38	   San	  Jose	   Yes	   0.59	   -‐0.0054	   0.92	   0.22	  
Laurelwood	  Pump	  Station	   0.39	   San	  Jose	   Yes	   4.3	   -‐0.039	   0.92	   1.6	  
Ettie	  St.	  Pump	  Station	   0.54	   Oakland	  Museum	   Yes	   10	   0.070	   0.98	   5.7	  

	  

	  

Table	  3	  -‐	  Model	  performance	  (%	  difference	  between	  simulated	  and	  observed	  values).	  

Calibration	  set	   Mean	   Median	   Minimum	   Maximum	  

Original	   +2%	   +3%	   -‐42%	   +46%	  

Updated	   +1%	   +9%	   -‐95%	   +60%	  
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Another	  possibility	  is	  the	  assumption	  of	  linearity	  in	  the	  relationship	  between	  imperviousness	  and	  the	  
resulting	  runoff	  coefficient.	  	  For	  example,	  in	  the	  LA	  region	  (even	  more	  arid	  than	  the	  Bay	  Area),	  a	  

curvilinear	  function	  has	  been	  applied	  (Figure	  4)	  (Peter	  Mangarella,	  GeoSyntec	  Consultants,	  Oakland,	  
personal	  communication,	  February	  2012).	  In	  addition	  another	  problem	  with	  runoff	  coefficient	  modeling	  
method	  is	  that	  contribution	  from	  both	  impervious	  and	  pervious	  areas	  can	  vary	  depending	  on	  storm	  size	  

and	  season	  (soil	  moisture	  content	  and	  evapotranspiration).	  This	  has	  been	  discussed	  extensively	  in	  
science	  literature	  and	  was	  documented	  by	  M.I	  Budyko	  in	  1974.	  The	  “Budyko	  curve”,	  as	  it	  came	  to	  be	  
referred	  to,	  describes	  the	  relationship	  between	  climate,	  evapotranspiration	  and	  runoff	  (Donohue	  et	  al.,	  

2006;	  Gerrits	  et	  al.,	  2009).	  The	  explicit	  outcome	  of	  the	  curve	  is	  that	  watersheds	  of	  differing	  rainfall	  and	  
heat	  should	  have	  differing	  inter-‐annual	  rainfall	  -‐runoff	  functions.	  Thus,	  the	  centrality	  of	  the	  medium	  or	  
mean	  relative	  to	  the	  runoff	  extremes	  in	  reaction	  to	  rainfall	  extremes	  will	  be	  a	  function	  of	  aridity.	  This	  is	  

presently	  not	  incorporated	  into	  the	  year	  2	  version	  of	  the	  RWSM	  but	  could	  be	  in	  future	  versions.	  This	  
appears	  consistent	  with	  experience	  in	  Wisconsin,	  where	  runoff	  coefficients	  have	  been	  defined	  as	  a	  
function	  of	  both	  land	  use	  and	  percent	  connected	  imperviousness	  and	  rainfall	  depth	  (Roger	  Bannerman,	  

personal	  communication,	  December	  2011).	  

	  

	  

	  

Figure	  4.	  Runoff	  coefficients	  as	  a	  function	  of	  imperviousness.	  Source:	  Peter	  Mangarella,	  GeoSyntec	  
Consultants,	  Oakland.	  
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Refined	  land	  use	  input	  data	  

During	  development	  of	  the	  base	  hydrology	  model,	  we	  noticed	  that	  the	  land	  use	  layer	  (ABAG	  2000)	  
contained	  discrepancies	  related	  to	  transportation	  land	  use.	  Specifically,	  for	  Alameda	  and	  Santa	  Clara	  
counties,	  local	  roads	  were	  not	  broken	  out	  into	  their	  own	  category	  (Figure	  5)	  as	  they	  had	  been	  for	  the	  

other	  Bay	  Area	  counties.	  Upon	  close	  inspection,	  it	  was	  noted	  that	  the	  land	  use	  resolution	  varied	  
dramatically	  between	  counties	  (Figure	  6).	  These	  discrepancies	  were	  corrected	  in	  the	  updated	  land	  use	  
layer	  (ABAG	  2005).	  Accordingly	  the	  model	  was	  re-‐developed	  using	  the	  improved	  ABAG	  2005	  land	  use	  

data	  set.	  	  

	  

Figure	  5	  -‐	  Discrepancies	  in	  ABAG	  2000	  data	  set	  for	  transportation	  land	  use.	  

	  

	   	  
Figure	  6	  –	  ABAG	  2000	  versus	  ABAG	  2005	  (zoomed	  to	  border	  of	  Contra	  Costa	  and	  Alameda	  Counties).	  	  
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The	  revised	  treatment	  of	  transportation	  land	  use	  in	  Alameda	  and	  Santa	  Clara	  counties	  between	  ABAG	  
2000	  and	  ABAG	  2005	  (Figure	  7)	  resulted	  in	  more	  area	  being	  assigned	  very	  high	  runoff	  coefficients	  (since	  

transportation	  RC	  =	  0.8).	  As	  a	  result,	  the	  modeled	  runoff	  increased	  fairly	  dramatically	  and	  the	  overall	  
performance	  shifted	  towards	  over-‐simulation	  (Table	  4).	  This	  performance	  change	  adds	  further	  support	  
to	  the	  hypothesis	  that	  the	  previous	  version	  of	  the	  model	  was	  over-‐calibrated	  to	  previous	  input	  

parameters.	  	  

For	  the	  development	  of	  the	  base	  hydrology	  model,	  most	  land	  use	  categories	  were	  treated	  as	  a	  single	  
land	  category	  (as	  in	  Davis	  et	  al.,	  2000).	  However,	  land	  use	  categories	  can	  encompass	  a	  large	  range	  of	  

runoff	  behavior,	  either	  through	  variable	  imperviousness	  or	  dirt	  compaction.	  To	  improve	  the	  treatment	  
of	  runoff,	  we	  used	  the	  imperviousness	  underlying	  the	  different	  land	  use	  categories	  to	  reclassify	  some	  of	  
the	  land	  use	  descriptions	  and	  to	  create	  higher	  resolution	  categories	  (Figure	  8;	  Table	  5).	  For	  the	  example	  

shown	  in	  Figure	  8,	  approximately	  40	  land	  use	  descriptions	  that	  make	  up	  the	  commercial	  land	  use	  
category	  (e.g.,	  Offices,	  Hospitals,	  etc)	  were	  reclassified	  into	  “High	  density	  commercial”	  and	  “Low	  density	  
commercial”	  based	  on	  their	  average	  percent	  imperviousness.	  	  

The	  open	  land	  use	  category	  was	  split	  into	  two	  categories	  based	  on	  expected	  hydrologic	  behavior.	  Areas	  

such	  as	  forests	  and	  rangelands	  were	  assigned	  to	  the	  “Infiltrative	  open”	  category	  and	  areas	  such	  as	  golf	  
courses	  and	  cemeteries	  were	  assigned	  to	  “Compacted	  open”	  since	  we	  expect	  a	  greater	  fraction	  of	  
rainfall	  will	  runoff	  compacted	  ground	  compared	  to	  less	  disturbed	  soil.	  	  

The	  revised	  land	  use	  categories	  were	  applied	  to	  the	  model	  (Figure	  9)	  and	  we	  re-‐calibrated	  the	  runoff	  
coefficients.	  The	  results	  of	  the	  re-‐calibration	  (Table	  6)	  do	  not	  look	  as	  good	  as	  version	  1	  of	  the	  model,	  but	  
we	  have	  reduced	  bias	  in	  the	  calibration	  data	  set.	  Unfortunately,	  while	  reducing	  bias	  through	  introducing	  

the	  high	  impervious	  pump	  station	  watersheds,	  we	  probably	  have	  increased	  the	  errors	  associated	  with	  
the	  target	  calibration	  volumes	  by	  using	  short	  records	  with	  known	  flaws.	  To	  do	  a	  better	  job	  of	  calibrating	  
the	  high	  imperviousness	  areas	  we	  need	  high	  quality,	  multi-‐year	  flow	  records	  from	  highly	  developed	  

watersheds.	  Without	  this	  type	  of	  data,	  we	  are	  limited	  in	  our	  ability	  to	  calibrate	  this	  portion	  of	  the	  model.	  	  	  

Conclusion	  

The	  tasks	  performed	  in	  year	  2	  of	  the	  Regional	  Watershed	  Spreadsheet	  Model	  (RWSM)	  served	  to	  correct	  
or	  reduce	  errors	  and	  biases	  in	  the	  hydrological	  model	  that	  were	  noted	  in	  the	  year	  1	  report.	  The	  
hydrologic	  model	  will	  need	  to	  be	  re-‐visited,	  for	  example,	  in	  the	  context	  of	  calibrating	  the	  sediment	  
model	  (the	  development	  of	  which	  is	  one	  of	  the	  next	  steps)	  or	  the	  contaminant	  models.	  When	  the	  
hydrologic	  model	  is	  next	  re-‐calibrated,	  to	  reduce	  the	  possibility	  of	  over-‐calibration,	  the	  calibration	  
watershed	  data	  set	  should	  be	  split	  into	  two	  sets	  and	  calibrate	  to	  one	  set	  and	  then	  verify	  the	  calibration	  
on	  the	  other	  (Mike	  Strenstrom,	  personal	  communication,	  October,	  2011).	  In	  addition	  next	  versions	  of	  
the	  hydrologic	  portions	  of	  the	  model	  may	  be	  improved	  by	  incorporating	  runoff	  coefficients	  that	  have	  
either	  a	  curvilinear	  function	  with	  imperiousness	  alone	  (Peter	  Mangarella,	  GeoSyntec	  Consultants,	  
Oakland,	  personal	  communication,	  February	  2012	  or	  runoff	  coefficients	  defined	  as	  a	  function	  of	  both	  
land	  use	  and	  percent	  connected	  imperviousness	  and	  rainfall	  depth	  (Roger	  Bannerman,	  personal	  
communication,	  December	  2011).	  
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Figure	  7	  -‐	  Changes	  in	  land	  use	  classification	  from	  ABAG	  2000	  to	  ABAG	  2005	  for	  calibration	  watersheds.	  

	  

	  

	  

	  

Table	  4	  -‐	  Model	  performance	  for	  different	  land	  use	  data	  sets	  (using	  updated	  watershed	  set).	  

Land	  use	  data	  set	   Mean	   Median	   Minimum	   Maximum	  

ABAG	  2000	   +1%	   +9%	   -‐95%	   +60%	  

ABAG	  2005	   +13%	   +17%	   -‐78%	   +79%	  
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Figure	  8	  –	  An	  example	  of	  using	  imperviousness	  to	  reclassify	  land	  use	  descriptions	  into	  categories	  that	  
more	  accurately	  group	  runoff	  behavior	  

	  

	  

	  

	  

Table	  5	  –	  Revised	  higher	  resolution	  categories	  for	  assignment	  of	  runoff	  coefficients.	  Note	  the	  full	  

listing	  of	  land	  use	  descriptions	  with	  assigned	  categories	  and	  average	  percent	  impervious	  is	  presented	  
in	  the	  Appendix.	  	  	  

Original	  Categories	   Revised	  Categories	  	  
Agriculture	   Agriculture	  

Open	  Open	  

Open	  –	  compacted	  	  

Residential	  –	  rural	  
Residential	  –	  low	  
Residential	  –	  med	  

Residential	  

Residential	  –	  high	  
Commercial	  –	  low	  Commercial	  
Commercial	  –	  high	  

Industrial	   Industrial	  
Transportation	   Transportation	  

Water	  Water	  
Water	  –	  runoff	  
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Figure	  9	  -‐	  Distribution	  of	  revised	  land	  use	  categories	  in	  calibration	  watershed	  set.	  

	  

	  

Table	  6	  -‐	  Model	  performance.	  

Model	   Mean	   Median	   Minimum	   Maximum	  

Uncalibrated	  ABAG	  2005	   +13%	   +17%	   -‐78%	   +79%	  

Calibrated	  ABAG	  2005	  (rev.	  cat.)	   +1%	   +3%	   -‐75%	   +70%	  
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Appendix	  -‐	  Revised	  land	  use	  classification	  for	  runoff	  coefficients.	  

Land	  Use	  Description	   Original	  Reclassification	   New	  Reclassification	   Mean	  %	  Imp.	  
Cropland	  &	  Pasture	   Agriculture	   Agriculture	   1	  
Cropland	   Agriculture	   Agriculture	   1	  
Confined	  Feeding	  (Including	  Feed	  Lots)	   Agriculture	   Agriculture	   3	  
Small	  Grains	   Agriculture	   Agriculture	   3	  
Pasture	   Agriculture	   Agriculture	   4	  
Orchards,	  Groves,	  Vineyards,	  And	  Nurseries	   Agriculture	   Agriculture	   6	  
Row	  Crops	   Agriculture	   Agriculture	   6	  
Vineyards	  And	  Kiwi	  Fruit	   Agriculture	   Agriculture	   11	  
Farmsteads	  And	  Agricultural	  Buildings	   Agriculture	   Agriculture	   13	  
Orchards	  Or	  Groves	   Agriculture	   Agriculture	   13	  
Military	  Installations	   Commercial	   Commercial	  -‐	  low	   13	  
Military	  Hospital	   Commercial	   Commercial	  -‐	  low	   14	  
Transitional	  Or	  Mixed	  Use	  Of	  Land	  Areas	   Commercial	   Commercial	  -‐	  low	   17	  
Medical	  Clinics	   Commercial	   Commercial	  -‐	  low	   20	  
Colleges	  &	  Universities	   Commercial	   Commercial	  -‐	  low	   24	  
Greenhouses	  And	  Floriculture	   Agriculture	   Commercial	  -‐	  low	   29	  
Stadiums	   Commercial	   Commercial	  -‐	  low	   32	  
Local	  Gov't	  Jails	  And	  Rehab	  Centers	   Commercial	   Commercial	  -‐	  low	   33	  
Extensive	  Recreation	   Open	   Commercial	  -‐	  low	   33	  
State	  Prisons	   Commercial	   Commercial	  -‐	  low	   35	  
Medical	  Long-‐Term	  Care	  Facilities	   Commercial	   Commercial	  -‐	  low	   36	  
Transitional	  Areas	   Open	   Commercial	  -‐	  low	   37	  
City	  Halls	  &	  Co.,	  State,	  Fed.	  Govt.	  Facilities	   Commercial	   Commercial	  -‐	  low	   38	  
Education	   Commercial	   Commercial	  -‐	  low	   38	  
Elementary	  &	  Secondary	  Schools	   Commercial	   Commercial	  -‐	  low	   39	  
Mixed	  Commercial	  &	  Industrial	  Complexes	   Commercial	   Commercial	  -‐	  low	   41	  
Other	  Transitional	   Open	   Commercial	  -‐	  low	   42	  
Commercial	  Or	  Services	  Vacant	   Open	   Commercial	  -‐	  low	   44	  
Museums	  And	  Libraries	   Commercial	   Commercial	  -‐	  low	   44	  
Commercial	   Commercial	   Commercial	  -‐	  low	   45	  
Closed	  Military	  Facilities	   Commercial	   Commercial	  -‐	  low	   45	  
Communications	  Facilities	   Commercial	   Commercial	  -‐	  low	   46	  
Local	  Government	  And	  Other	  Public	  Facilities	   Commercial	   Commercial	  -‐	  low	   47	  
Churches,	  Synagogues,	  And	  Mosques	   Commercial	   Commercial	  -‐	  low	   47	  
Community	  Hospitals	   Commercial	   Commercial	  -‐	  high	   52	  
Convention	  Centers	   Commercial	   Commercial	  -‐	  high	   54	  
Daycare	  Facilities	   Commercial	   Commercial	  -‐	  high	   56	  
Hospitals,	  Rehab,	  Health,	  &	  State	  Prisons	   Commercial	   Commercial	  -‐	  high	   61	  
Hotels	  And	  Motels	   Commercial	   Commercial	  -‐	  high	   62	  
Stadium	   Commercial	   Commercial	  -‐	  high	   62	  
Research	  Centers	   Commercial	   Commercial	  -‐	  high	   64	  
Offices	   Commercial	   Commercial	  -‐	  high	   64	  
Hosptals	  -‐	  Designated	  Trauma	  Centers	   Commercial	   Commercial	  -‐	  high	   64	  
Fire	  Station	   Commercial	   Commercial	  -‐	  high	   65	  
Mixed	  Use	  In	  Buildings	   Commercial	   Commercial	  -‐	  high	   67	  
Retail	  And	  Wholesale	   Commercial	   Commercial	  -‐	  high	   68	  
Police	  Station	   Commercial	   Commercial	  -‐	  high	   71	  
Warehousing	   Commercial	   Commercial	  -‐	  high	   79	  
Out-‐Patient	  Surgery	  Centers	   Commercial	   Commercial	  -‐	  high	   85	  
Strip	  Mines	  &	  Quarries,	  Commercial	  Opera	   Industrial	   Industrial	   23	  
Water	  Storage	  (Covered)	   Industrial	   Industrial	   26	  
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Land	  Use	  Description	   Original	  Reclassification	   New	  Reclassification	   Mean	  %	  Imp.	  
Food	  Processing	   Industrial	   Industrial	   26	  
Municipal	  Water	  Supply	  Facilities	   Industrial	   Industrial	   32	  
Wastewater	  Treatment	  Plant	   Industrial	   Industrial	   34	  
Water	  Treatment	  (Filtration)	  Plant	   Industrial	   Industrial	   35	  
Earth	  Works	  Not	  Part	  Of	  Commercial	  Extra	   Open	   Industrial	   36	  
Industrial	  Vacant	   Open	   Industrial	   39	  
Electric,	  Other	   Industrial	   Industrial	   40	  
Electric	  Substation	   Industrial	   Industrial	   47	  
Heavy	  Industrial	   Industrial	   Industrial	   52	  
Wastewater	  Storage	   Industrial	   Industrial	   54	  
Light	  Industrial	   Industrial	   Industrial	   55	  
Wastewater	  Pumping	  Station	   Industrial	   Industrial	   57	  
Industrial	   Industrial	   Industrial	   69	  
Electric	  Power	  Plant	   Industrial	   Industrial	   72	  
Media	  Broadcast	  Towers	  And	  Facilities	   Industrial	   Industrial	   84	  
State	  Psychiatric	  Facilities	   Commercial	   Open	  -‐	  Compacted	   0	  
Camps	  And	  Campgrounds	   Open	   Open	  -‐	  Compacted	   1	  
State	  Mental	  Health	  And	  Devel.	  Disabled	   Commercial	   Open	  -‐	  Compacted	   2	  
Military	  Open	  Areas	   Open	   Open	  -‐	  Compacted	   4	  
Golf	  Courses	   Open	   Open	  -‐	  Compacted	   7	  
Military	  -‐	  General	  Use	   Commercial	   Open	  -‐	  Compacted	   9	  
Urban	  Open	  Space	  -‐	  Slated	  For	  Redevelopment	   Open	   Open	  -‐	  Compacted	   10	  
Racetracks	   Open	   Open	  -‐	  Compacted	   11	  
Bare	  Exposed	  Rock	   Open	   Open	  -‐	  Compacted	   14	  
Cemeteries	   Open	   Open	  -‐	  Compacted	   14	  
Residential	  Vacant	   Open	   Open	  -‐	  Compacted	   14	  
Urban	  Parks	   Open	   Open	  -‐	  Compacted	   17	  
Commonly	  Owned	  Residential,	  No	  Du	   Residential	   Open	  -‐	  Compacted	   18	  
Other	  Urban	  And	  Built-‐Up	  Land	   Open	   Open	  -‐	  Compacted	   20	  
Sanitary	  Landfills	   Open	   Open	  -‐	  Compacted	   23	  
Commercial	  Intensive	  Outdoor	  Recreation	   Open	   Open	  -‐	  Compacted	   24	  
Urban	  Vacant	  Undeveloped	  Land	   Open	   Open	  -‐	  Compacted	   25	  
Nonforested	  Wetlands	   Open	   Open	   2	  
Mixed	  Forest	  -‐	  Protected	  As	  Park	   Open	   Open	   3	  
Evergreen	  Forest	  -‐	  Protected	  As	  Park	   Open	   Open	   3	  
Salt	  Evaporation	  Ponds	   Open	   Open	   4	  
Shrubland	  -‐	  Protected	  As	  Park	   Open	   Open	   6	  
Herbaceous	  Rangeland	  -‐	  Protected	  As	  Park	   Open	   Open	   6	  
Beaches	   Open	   Open	   7	  
Herbaceous	  Rangeland	   Open	   Open	   7	  
Mixed	  Forest	   Open	   Open	   8	  
Mixed	  Rangeland	   Open	   Open	   9	  
Mixed	  Rangeland	  -‐	  Protected	  As	  Park	   Open	   Open	   10	  
Forested	  Wetlands	   Open	   Open	   11	  
Deciduous	  Forest	  -‐	  Protected	  As	  Park	   Open	   Open	   11	  
Sedimentation	  Ponds	   Open	   Open	   12	  
Land	  On	  Usgs	  Topo	  Maps,	  Water	  On	  Other	  Maps	   Open	   Open	   13	  
Deciduous	  Forest	   Open	   Open	   14	  
Evergreen	  Forest	   Open	   Open	   14	  
Mixed	  Sparsely	  Vegetated	  Land	   Open	   Open	   17	  
Quarries,	  Strip	  Mines,	  And	  Gravel	  Pits	   Open	   Open	   19	  
Shrub	  And	  Brush	  Rangeland	   Open	   Open	   21	  



RWSM	  –	  Year	  2	  progress	  report	   Page	  17	  of	  17	  
	  

Land	  Use	  Description	   Original	  Reclassification	   New	  Reclassification	   Mean	  %	  Imp.	  
Dune	  Or	  Other	  Sand	  (Not	  Beaches)	   Open	   Open	   54	  
Very	  Low	  Density:	  <	  1	  &	  >=	  0.2	  Du	  Per	  Acre	   Resid-‐rural/low	   Resid-‐rural	   11	  
Residential	   Residential	   Resid-‐low	   16	  
Low	  Density:	  >=	  1	  Du/Acre	  And	  <3	  Du/Acre	   Resid-‐rural/low	   Resid-‐low	   22	  
Military	  Residential	   Residential	   Resid-‐med	   33	  
University	  Housing	   Commercial	   Resid-‐med	   35	  
Medium	  Density:	  >=	  3	  Du/Acre	  And	  <8	  Du/Acre	   Resid-‐low/med	   Resid-‐med	   42	  
Mixed	  Residential	  &	  Commercial	  Use	   Residential	   Resid-‐high	   49	  
Group	  Quarters	  Residential	   Residential	   Resid-‐high	   52	  
Mobile	  Homes	  And	  Mobile	  Home	  Parks	   Residential	   Resid-‐high	   55	  
High	  Density:	  >=	  8	  Du/	  Acre	   Resid-‐med/high	   Resid-‐high	   57	  
Road	  Transportation	  Facilities	   Transportation	   Transportation	   12	  
Inspection	  And	  Weighing	  Stations	   Transportation	   Transportation	   14	  
Transportation,	  Communication,	  And	  Utilities	   Transportation	   Transportation	   25	  
Rail	  Transportation	  Facilities	   Transportation	   Transportation	   29	  
Private	  Airfield	   Transportation	   Transportation	   30	  
Military	  Airport	   Transportation	   Transportation	   33	  
General	  Aviation	  (Public)	  Airfield	   Transportation	   Transportation	   37	  
Airports	   Transportation	   Transportation	   42	  
Truck	  Or	  Bus	  Maintenance	  Yards	   Transportation	   Transportation	   49	  
Highways	  And	  Interchanges	   Transportation	   Transportation	   50	  
Local	  Roads	  And	  Streets	   Transportation	   Transportation	   50	  
Marina	   Transportation	   Transportation	   55	  
Commercial	  Port	  Passenger	  Terminal	   Transportation	   Transportation	   62	  
Park	  And	  Ride	  Lots	   Transportation	   Transportation	   63	  
Commercial	  Port	  Other	  Terminals	  and	  Ship	   Transportation	   Transportation	   63	  
Parking	  Garages	   Transportation	   Transportation	   63	  
Rail	  Yards	   Transportation	   Transportation	   65	  
Commercial	  Port	  Oil	  &	  Liquid	  Bulk	  Terminal	   Transportation	   Transportation	   65	  
Commercial	  Airport	  Runway	   Transportation	   Transportation	   66	  
Commercial	  Airport	  -‐	  General	  Facilities	   Transportation	   Transportation	   69	  
Rail	  Passenger	  Stations	   Transportation	   Transportation	   70	  
City,	  County	  Or	  Utility	  Corporation	  Yard	   Transportation	   Transportation	   71	  
Ferry	  Terminal	   Transportation	   Transportation	   74	  
Marine	  Transportation	  Facilities	   Transportation	   Transportation	   75	  
Commercial	  Port	  Storage	  &	  Warehousing	   Transportation	   Transportation	   80	  
Tow	  Boat	  (Tug)	  Facility	   Transportation	   Transportation	   80	  
Commercial	  Port	  Container	  Terminal	   Transportation	   Transportation	   85	  
Military	  Port	   Transportation	   Transportation	   87	  
Commercial	  Airport	  Passenger	  Terminal	   Transportation	   Transportation	   90	  
Commercial	  Airport	  Airline	  Maintenance	   Transportation	   Transportation	   92	  
Commercial	  Airport	  Utilities	   Transportation	   Transportation	   93	  
Commercial	  Airport	  Air	  Cargo	  Facility	   Transportation	   Transportation	   96	  
Bays	  &	  Estuaries	   Water	   Water	   5	  
Lakes	   Water	   Water	   9	  
Reservoirs	   Water	   Water	   9	  
Unclassified	  Water	   Water	   Water	   6	  
Water	  -‐	  Industrial	  Ports	  And	  Piers	  Over	   Water	   Water	   67	  
Water	  -‐	  Residential	  (Arks)	  Over	  Water	   Water	   Water	   38	  
Water	  On	  Usgs	  Topo	  Maps,	  Land	  On	  Other	  Maps	   Water	   Water	   52	  
Water	  Storage	  (Open)	   Water	   Water	   27	  
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PS/SS: Updating RMP Emerging Contaminants Strategy

Estimated Cost: $20,000
Oversight Group: Emerging Contaminant Work Group
Proposed by: Susan Klosterhaus, SFEI

Background

The RMP has just completed a synthesis document summarizing the occurrence of contaminants
of emerging concern (CECs) in San Francisco Bay (Klosterhaus et al. 2012). In addition to RMP
funding, many of the CECs studies to date have been the result of pro bono work conducted as a
result of collaborations with universities, government agencies, and commercial laboratories.
These opportunities were identified by RMP staff through professional contacts and literature
reviews. These studies have allowed for prioritization of these CECs using occurrence and
toxicity data to determine the level of concern for individual contaminants in the Bay. The RMP
strategy document currently being developed articulates three approaches for identifying CECs
for monitoring. These approaches are based on:

 Existing information (known or suspected use, occurrence or toxicity from other
locations, best professional judgment),

 Effects (i.e., bioassays), and
 Occurrence (non-target analyses such as the RMP-funded project with NIST or
fate modeling).

This will be an iterative process as new information, new analytical methods, and new
collaborations become available. In order to keep the CEC Strategy document relevant and
timely, funds are needed to review new results, track relevant work being conducted elsewhere,
and develop potential collaborations.

Study Objective and Applicable RMP Management Question

The objective of this effort is to insure the RMP is keeping up with the state of the science
regarding CECs by tracking new information as it becomes available and communicating
relevant information to the ECWG. This study would address the following RMP management
question (MQ):

MQ1. Are chemical concentrations in the Estuary at levels of potential concern and are
associated impacts likely?

 A: Which chemicals have the potential to impact humans and aquatic life and should be
monitored?

 B: What potential for impacts on humans and aquatic life exists due to contaminants in
the Estuary ecosystem?

arleen
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Approach

This effort will involve the review of key information sources throughout the year. These sources
include:

 Abstracts of newly published articles in key peer-reviewed journals (e.g., Environmental
Science and Technology, Environmental Toxicology and Chemistry, Environment
International),

 Documents produced by other programs (e.g., USEPA, Environment Canada, European
Chemicals Agency, Great Lakes CEC Program),

 Abstracts and proceedings from relevant conferences (e.g., Society of Environmental
Toxicology and Chemistry, International Symposium on Halogenate Persistent Organic
Pollutants (Dioxin), International Symposium on Brominated Flame Retardants)

The major outcome of this effort will be to provide updates on relevant information to the
ECWG each year. More specifically, this information will be used to:

 Propose updates to the tiered risk-management action framework for San Francisco Bay
(Klosterhaus et al. 2012),

 Propose additions or removal of CECs on the ‘Unmonitored CEC Candidate List’
discussed at the May 2012 ECWG meeting, and

 Propose special studies for monitoring new CECs.

It is anticipated that this special study will be conducted each year to insure the RMP is
incorporating the most recent scientific findings regarding the monitoring of CECs in the Bay.

Budget

Information gathering from a variety of sources throughout the year $20,000
Total $20,000
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