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EXECUTIVE SUMMARY
The Wishtoyo Foundation received 319h funding in the amount of $80,680 to begin the Calleguas Creek Watershed Monitoring Program.  The goal of the program is to educate and train volunteers to conduct a comprehensive citizen-monitoring program in the Calleguas Creek Watershed.

By analyzing specific sites of the Calleguas Creek Watershed, Ventura Coastkeeper was able to provide reliable data regarding point and non-point sources of pollution that contributed to poor water quality. The information could prove significant in identifying the origin of such problematic areas and the effectiveness of Best Management Practices (BMP’s) in the watershed. Data will be provided for various 303(d) listed parameters as well as other ongoing concerns within the watershed.

The tasks accomplished through this grant were the following: the program developed a comprehensive QAPP for the program and all monitoring efforts that took place under the grant; created a field guide to go along with monthly training for volunteers new to the program; trained over 50 new volunteers; conducted outreach specific to the affected communities within the watershed through events and local media; strategically selected sites throughout the watershed in order to help identify pollution sources with the resulting baseline data; conducted two irrigation-season and two wet-weather snapshot sampling events that covered the predominantly agricultural areas of the Oxnard Plain; conducted a bioassessment of the resident plants, animals, and other living organisms that depend upon the aquatic resources in the watershed; provided publicly accessible lab data for bacteria and nutrient samples obtained at monthly testing; provided publicly accessible data for temperature, PH, conductivity, dissolved oxygen, turbidity and all observational data obtained at monthly testing; updated the Wishtoyo/Ventura Coastkeeper website to include all data; attended meetings and volunteer events beneficial to future monitoring in the Calleguas Creek Watershed; produced comprehensive final report.

This project and ongoing program is made possible through the Wishtoyo Foundation/Ventura Coastkeeper staff and our dedicated Calleguas Creek volunteers. We would also like to acknowledge UCSB’s Long Term Ecological Research Program, Heal the Bay, and Santa Barbara Channelkeeper for their assistance with this project.
PROBLEM STATEMENT AND RELEVANT ISSUES
Various reaches within the Calleguas Creek Watershed in southern Ventura County, California, appear on the 2002 Clean Water Act Section 303(d) list of water quality limited segments as impaired due to water column and sediment toxicity, organophosphate pesticides in water, and chlorpyriphos in fish tissue. Heavy pesticide, herbicide and fertilizer use may also be present in the lower reaches due to agriculture as the predominant land use along the Oxnard Plain. Three reaches within this watershed appear on the 303 (d) list as impaired due to water column concentrations of metals. Several reaches are in the 303(d) list as impaired due to nutrients, ammonia, and algae. Results of previous testing show high readings for these parameters coming from the Revolon Slough and the downstream sites of Calleguas Creek. Ongoing nutrient testing is extremely relevant due to the high number of water treatment plants releasing flow into the creek. Most of the watershed has issues with sediment impairment, presumably due to runoff from extensive construction and farming in the area. There is also a need for continuing education within the community regarding the polluting effects on the watershed and the surrounding beaches.

PROJECT GOALS
The goal of the Calleguas Creek Watershed Monitoring Program is to educate and train volunteers to conduct a comprehensive citizen-monitoring program of the Calleguas Creek Watershed. Eight sites were sampled monthly by two separate groups of volunteers. The sites were chosen to adequately divide the creek and its tributaries to help identify areas with poor water quality.  Poor water quality is determined by comparing test results to water quality standards set forth by the Los Angeles Regional Water Quality Control Board and the United States Environmental Protection Agency for fresh water streams in this region. 
Sites were selected based on several factors.  The first step was to identify the major tributaries to Calleguas Creek, and the decision was made to sample each of the major tributaries as well as the main stem of Calleguas.  The next step was to identify land-use types along these streams and to obtain representative samples from the major land use types.  Next we identified areas with easy, safe, and authorized (public) access points within each of these land use zones.  Next we had to think about how many sites we felt would be reasonable to sample with two teams of volunteers in a 2-3 hour period, and we determined that 8 would give us a good representation of the watershed while still fitting into the sampling time constraints.  We then decided on the sites that would represent each tributary and its various land uses:

· RS01: Revolon Slough at Pacific Coast Highway was chosen because this creek drains much of the agricultural lands of the Oxnard Plain.  This site represents the total of all inputs to this waterbody, and is located just before the outlet to Mugu Lagoon.

· CL01: Calleguas Creek at Pacific Coast Highway was chosen as the lowermost site on Calleguas Creek, just before the outlet to Mugu Lagoon.  This site represents the total of all inputs to this waterbody.
· CL02: Calleguas Creek at University Drive was chosen as the mid-point of Calleguas Creek, in the midst of major agricultural activity and also near the California State University at Channel Islands.
· CL03: Calleguas Creek at Upland Road was chosen as the uppermost site on Calleguas Creek.

· CJ01: Conejo Creek at Howard Road was chosen as the lowermost site on Conejo Creek, just above the confluence with Calleguas Creek and just below a wastewater treatment plant.

· CJ02: Conejo Creek at Hill Canyon was chosen as the mid-point of Conejo Creek, where land use gradually changes from primarily urban/residential to primarily agricultural.  This site is also below a wastewater treatment plant.

· CJ03: Conejo Creek at the library park was chosen as the uppermost site on Conejo Creek, in a primarily urban/residential area.

· AS01: Arroyo Simi at Madera Road was chosen as the only site on Arroyo Simi, and the uppermost site in the watershed.  Land use here is primarily urban/residential.

This program was modeled after several other highly successful citizen monitoring programs: Heal the Bay’s Malibu Stream Team, and Santa Barbara Channelkeeper’s Ventura and Goleta Stream Teams.  Test parameters were chosen based on suggestions from these groups, as well as on our ability to conduct the tests in an efficient and affordable manner.  In the field, volunteers used hand-held meters to test for temperature, pH, conductivity, turbidity, and dissolved oxygen.  Stream samples were collected and tested for bacteria and nutrients each month.  Four times during the year, samples were taken for additional analysis of pesticides and metals.  In addition there was a bio-assessment conducted to determine the impact of pollutant loads to the health of benthic macro-invertebrates and fish species within the watershed. Other impairments such as sediment, algae, and trash were also noted during monthly sampling events, as these observations can help to provide information about possible impacts on water quality.

The main goals upon onset of the project:

(1) Recruit and train a strong volunteer base

(2) Identify areas of poor water quality along the Calleguas Creek Watershed by collecting data and comparing results to regional water quality standards
(3) Raise community awareness about pollution sources and prevention methods in their watershed

(4) Make public all of the data accrued 

(5) Provide data to local agencies in order to assist in upholding and maintaining the water quality regulations set for the Calleguas Creek Watershed

PROJECT DESCRIPTION
Project Type
The 319h funding was provided for the creation of a new volunteer-based water quality monitoring program on the Calleguas Creek watershed.  Prior to the creation of this program, no volunteer groups were regularly monitoring this watershed.  Other groups were monitoring nearby watersheds (Heal the Bay’s Malibu Stream Team, Friends of the Santa Clara River’s Santa Clara Stream Team, and Santa Barbara Channelkeeper’s Ventura and Goleta Stream Teams) so the new Calleguas Stream Team helped to bridge the gap by monitoring this important watershed.   
By training a force of community volunteers to monitor conditions in the watershed each month, the program aims to create a strong foundation that can be expanded in future years.  As more data is collected on this and other watersheds, we will be able to gain a better picture of regional watershed health and use the information in watershed planning efforts, restoration efforts, and pollution reduction efforts.  
Project Costs and Matching Funds
	Task
	Description
	319h
	Match Required

	1
	Project Mgmt/Admin
	$7,900
	$6,100

	2
	CEQA/NEPA
	$0.00
	$1,000

	3
	QAPP
	$2,000
	$3,200

	4
	Vol. Training/Outreach
	$15,680
	$12,400

	5
	Program Implementation
	$47,600
	$30,000

	6
	Draft and Final Report
	$7,500
	$4,300

	Total
	
	$80,680
	$57,000


The matching funds for this project were provided by:
· Volunteer hours

· In-kind services for nutrient analysis from UCSB’s Long Term Ecological Research Program

· A grant from the California Coastkeeper Alliance
· A grant from the California Wellness Foundation

· A grant from the Marisla Foundation

· A grant from the Norcross Foundation

Project Methodology and Description

The Calleguas Creek Watershed Monitoring Program created a volunteer base through community meetings, posting flyers at the local colleges, public announcements, website additions, newsletters, local newspaper notices and articles. These attempts at recruitment were successful in mobilizing over 50 volunteers from the surrounding community. Volunteers included scientists, teachers, senior citizens, college students, and one Girl Scout troop.  
Weekend trainings were performed seven times during the length of the program. At each training, new volunteers were given a detailed guide providing a description of all current local water quality issues as well as a presentation which discussed the program’s background, description of parameters measured, monitoring instructions and a sampling protocol. Volunteers were then instructed in sampling methods, including use of hand-held meters and proper sample collection techniques.  All volunteers had to perform a practice test from beginning to end, taking samples at the end. 

Prior to all monthly monitoring events meters were calibrated and checked for accuracy. The meters were checked again after each event to make sure proper readings had been obtained.  During monthly monitoring events, all volunteers were observed closely by a team leader to ensure quality control procedures were being met. Observational data collected each month by the Ventura Coastkeeper volunteers includes flow type, weather conditions, trash onsite, algae levels, fish, water color, clarity and odor.  In-stream parameters were recorded for temperature, pH, dissolved oxygen, conductivity, and turbidity.  Sampling and analytical procedures were carried out in accordance with our approved Monitoring Plan (see Appendix D).  Quality Assurance measures were carried out in accordance with our approved Quality Assurance Project Plan (see Appendix E).  A map of all sampling sites is also included in Appendix C.
Samples were collected monthly at all sites for nutrient and bacteria analysis.  Immediately after collection, samples were stored on ice until they were delivered to the laboratories.  Nutrient tests were performed at UCSB’s Long Term Ecological Research Program’s laboratory. Bacteria was analyzed at Santa Barbara Channelkeeper’s in-house laboratory.   

Throughout the length of this grant there were 4 separate “full-suite” sampling events (2 dry weather/irrigation and 2 wet weather) in which samples from four sites were sent to laboratories for metals and pesticides analysis. Analysis was performed by CRG Laboratories in Torrance. A bio-assessment was also conducted by ABC Laboratories to determine the impact of pollutant loads to the health of benthic macro-invertebrates and fish species within the watershed.

All field and laboratory data is entered into an Excel spreadsheet and stored at the Wishtoyo Foundation’s office. The field data along with all lab results are accessible on our website at wishtoyo.org.  Quarterly analysis was performed to look for problem areas and trends throughout the watershed.
DATA SUMMARY

The following graphs summarize the data collected during the program.  The graphs show average parameter values for each site.  Results are further described and evaluated in the next section.
Physical Parameters
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Bacteria
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DATA EVALUATION
Physical Parameters

Dissolved Oxygen

Aquatic organisms need oxygen to survive- when there is not enough dissolved oxygen these organisms will move, weaken, or die.  Dissolved oxygen is affected by water temperature, altitude, time of day, flow, algae, time of year, and other factors.  Typically, dissolved oxygen levels above 8 mg/l are considered acceptable during most of the year.  The average dissolved oxygen at CL2 is below this limit, while the average levels for all other sites are above.  The cause for the low levels at CL2 is unknown.  In addition, the levels at RS1 look exceptionally high; it is possible that this may indicate problems with algal overgrowth (during daytime the algae produce oxygen, but at night this process is reversed and oxygen levels can become dangerously low).  The low levels at CL2 and the high levels at RS1 should be looked into further in the future.
Conductivity

Conductivity is water’s ability to conduct electricity, and gives an indirect measurement of the total dissolved solids (TDS) in the water.  Conductivity (and TDS) is affected by temperature, flow, rainfall, geological conditions, substrate type, and contamination.  Average conductivity values for these sites generally look to be within normal ranges for this region, which typically has higher conductivity than other areas due to local geological conditions.  The one exception is RS1, which has exceptionally high conductivity results.  It is possible that some of the reason for these high levels is due to salt-water influence, but it may also signify some sort of pollution in the water.  Further testing and research will help to answer this question.
pH

pH is a measure of how acidic or basic water is; lower numbers indicate increasing acidity, while higher numbers indicate increasing alkalinity.  The pH scale is 1 to 14, with 7 being neutral.  All plants and aquatic species are adapted to live within certain pH ranges.  Therefore, with pH, it is important to look not only at averages, but also to look for major changes in pH that might affect the ability of aquatic plants and organisms to survive.  pH is affected by many things, including rainfall, algal growth, and contamination.  Average pH values for all sites fall within the standard range of 6.5 – 8.5.  The lowest pH values were seen at CJ1, the highest at AS1.  There were no severe changes in pH detected throughout this sampling year.
Turbidity

Turbidity is the measure of suspended sediment in water- the more suspended sediment, the more cloudy, or turbid, the water becomes.  Turbidity can be affected by contamination and biological activity, but the biggest changes in turbidity typically come from large storms which mobilize sediment from land-based sources.  Generally, turbidity levels in creeks should be below 5 NTU, however turbidity levels up to 10 NTU can be considered acceptable.  Most sites fall well within this range, with the exceptions of CL1 and RS1, the lowermost (furthest downstream) sites in our program.  High turbidity at these sites is likely due to the combination of high biological activity (such as planktonic algae) and tidal movement from the lagoon.
Bacteria
Total Coliform

Total Coliforms are a large group of bacteria that come from multiple sources including soil, vegetation, submerged wood, and animal and human feces.  Therefore while Total Coliform is commonly used as one type of indicator bacteria, it does not necessarily indicate the presence of human/sewage contamination.  The “healthy” standard typically used for Total Coliform is 10,000 MPN/100ml.  The average values from our program are very mixed:  two sites fall well below this limit, four sites hover very near the limit (2 just above and 2 just below), and one, RS1, is over double the limit.  While this high level is unusual, it is difficult to determine the origin of these bacteria because of their widespread occurrence in nature.
E. Coli

E. Coli is a member of the Total Coliform group, and is more specific to fecal material from humans and other warm-blooded animals.  For this reason, it is a better indicator of possible human/sewage contamination but can also indicate contamination from other warm-blooded animals.  For E. Coli, the commonly used standard is 235 MPN/100ml.  Again, the average values are mixed, but in this case there are three sites that are over double the limit: AS1, RS1, and CJ3.  CJ3 is far worse than the rest, with an average value of nearly 870 MPN/100ml.  It is believed that the high levels at CJ3 may be the result of a large duck population that is seen regularly at the site.  The causes at AS1 and RS1 are more difficult to pinpoint.
Enterococcus

Enterococcus is a more human-specific group of bacteria, and is therefore the best indicator of possible human/sewage contamination. With Enterococcus, only one site (CJ1) falls below the safe standard of 62 MPN/100ml.  Average values for all other sites are above this standard, with the highest averages at RS1 (around 380 MPN/100ml) and CJ3 (nearly 700 MPN/100ml- over 11 times the limit).  These high levels may indicate some sort of human contamination, but it is impossible to pinpoint these sources without more specific and intensive sampling of upstream locations.  In the future, Wishtoyo hopes to expand the program to further investigate these high bacteria levels and their potential sources.
PUBLIC OUTREACH
Throughout the year, Wishtoyo conducted public outreach to the local community with the aim of recruiting volunteers and raising public awareness about issues relating to water quality and public health.  Our methods for conducting this outreach included:

· Community meetings: we held multiple meetings with affected community groups, particularly farm workers, to educate them about the dangers of pesticides and to encourage them to volunteer for the program.  Approximately 300 people were reached through these meetings, including 50 Spanish-speaking families at the biggest community workshop in October.
· School visits:  we gave presentations to school groups of all ages (from young children up to university-level) to educate them about water quality issues, pesticide issues, and to encourage them to volunteer for the program.  This mainly included Oxnard-area elementary schools, and California State University at Channel Islands.  No young children were recruited through these means, but approximately 8 were recruited through CSUCI.
· Phone calls:  we made phone calls to school administrators, non-profit groups, and other community groups to encourage them to tell their students/members about the program.  Approximately 4 volunteers were recruited using this method.
· Flyers:  we distributed program flyers to multiple locations throughout the area, including schools, outdoor retail stores, coffee shops, and other places.  Oxnard City College, Ventura College, University of California at Santa Barbara, California State University at Channel Islands, and Patagonia retail stores were among the many places where flyers were distributed.  Approximately 16 volunteers were recruited through these means.
· Wishtoyo website, member emails, and newsletters:  we continually updated the Wishtoyo website with updates and information about the program, and sent quarterly email updates to Wishtoyo members.  In addition, articles about the program were included in Wishtoyo’s regular newsletters.  In all, this type of outreach only recruited about 6 volunteers.
· Local newspapers:  we sent articles and other information to local newspapers to raise awareness about the program.  This was successful in recruiting approximately 20 volunteers, including a Girl Scout Troop and several parents.
· Local radio:  we created a Spanish-language PSA that discussed water quality and the dangers of pesticides, and encouraged people to participate in the program.  We do not believe that any volunteers were recruited by this method, however it may still have been a useful tool to educate people about water quality and pesticides.
Our public outreach methods presented mixed results.  The most effective volunteer recruitment seems to be through local universities, as college students seem to be the most interested in gaining this kind of experience.  While it is difficult to quantify the number of people affected, we definitely feel that our efforts have raised some awareness about issues in the community, particularly through our community meetings.  However, despite our efforts, we were not able to recruit as many volunteers as we had hoped.  Our outreach efforts in the Hispanic and agricultural communities did not recruit any volunteers, but we do feel that it was successful in helping to educate them.  Throughout the year we trained approximately 50 new volunteers, mostly from colleges, but unfortunately it has proven difficult getting many of those volunteers to participate in the program on a regular basis. Incentives, such as providing lunch, snacks, or program t-shirts, may help to retain volunteers, and we hope to secure funding to enable this in the future.
NEXT STEPS

Looking to the future, Wishtoyo hopes to be able to continually expand this program.  Future goals include: recruiting and training a larger volunteer base, expanding the program to include more sites and stream walk activities, establishing our own water quality laboratory, and to be more active in community efforts to improve the watershed. 

One of the biggest ways we would like to improve the program is to recruit more volunteers that will attend sampling events on a regular basis.  Outreach should be expanded, particularly to local schools, and should involve contacting teachers and going directly to classrooms to give presentations.  More effort should also be made to contact environmental and other community organizations to inform them about the program and encourage participation.  In addition, it would be beneficial to place more advertisements in local newspapers, as this will reach a broader audience.  Incentives should also be provided to help retain volunteers over the long-term. Overall, volunteer recruitment and participation was the weakest area of the program, and in order to expand other areas of the program, this issue must be dealt with first.

Once our volunteer base is stronger, we can expand the program by 1) adding sites that will help to pinpoint sources of pollution, and 2) develop new aspects of the program, such as stream walks, that will help to identify and map those sources and give us a better understanding of the watershed as a whole.  With the data gathered from these projects, we can begin to take real action to reduce pollution sources in the watershed.

Wishtoyo would also like to secure a space to set up our own water quality laboratory.  While we worked hard to accomplish this goal this year, we were ultimately unable to do so.  Securing our own lab space would have many benefits: 1) it would decrease travel time to/from distant laboratories, 2) it would enable volunteers to get more involved by helping out with laboratory work, and 3) it would enable us to potentially conduct more intensive sampling that would require more lab work.  We will continue researching potential lab spaces so that we can someday have a space of our own.

We will become more active in 303d and TMDL efforts in our region to make sure that our accumulated data plays a role in water quality regulation and enforcement. Wishtoyo would like to become more involved with issues of Calleguas Creek Watershed and its neighboring waterways. We will seek to do this by attending more meetings, increasing public awareness through outreach programs, working with environmental organizations in Ventura County and other local agencies.

We also believe that additional outreach to the residential, commercial and agricultural areas of the watershed will help to improve water quality. Additional outreach to farm owners and their workers may be the key to maintaining minimal pollutant levels to Mugu Lagoon. Educating the farming community about improved BMP’s, explaining TMDL targets or providing alternatives to some of the chemicals currently in use could prove to be highly successful. Community involvement could also improve with such information available. 

APPENDICES

Appendix A.  List of Deliverables

Task 1: Project Administration

Quarterly Progress Reports
 

Contract Summary Form




MBE/WBE Documentation
 

Subcontract Agreement(s)/Solicitation Documentation





Project Survey Form





Task 2: CEQA/NEPA Documentation and Permits 
(Not Required)
Task 3: Quality Assurance Project Plan and Monitoring Plan

Approved QAPP





Approved Monitoring Plan




Task 4: Volunteer Outreach and Training

Updated Training Materials




Quarterly Newsletters





Copies of Public Service Announcements

Quarterly newsletters and workshop flyers


Published Articles




Flyers for Volunteer Training Sessions



Sign-in Sheets






Task 5: Update and Implement Citizen Monitoring Data Collection and Analysis Program

List of Volunteers and Selected Sites Map

Summary List of Lab Setup




Wet Weather/Irrigation Sampling Event Report
 
Bio-assessment Report





Summary Report of Sample Collection

 

Monitoring and Analysis Report


  

Task 6: Draft and Final Project Reports

Draft Project Report




Final Project Report




Appendix B: Tables of data

Will be included on CD with Final Report

Appendix C: Map of Sampling Sites
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Appendix D:  Monitoring Plan (attached)

Appendix E: Quality Assurance Project Plan (attached)
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