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1.0 CALAVERAS WATERSHED MANAGEMENT
PROGRAM OVERVIEW

1.1 PROGRESS TO DATE

The Calaveras County Water district and the Stockton East Water District (SEWD),
acting in partnership, are implementing a watershed planning program for the Calaveras
River watershed. Their activities to date have included a watershed assessment and the
preparation of a watershed management plan to address current and future water quality
concerns.

The Calaveras River Watershed Management Plan (CRWMP) was prepared during Phase
I of the watershed planning process. The CRWMP is the first step in the local planning
process (required by state government) to identify problems, develop solutions, and focus
efforts to restore, sustain, and enhance the watershed. The CRWMP has been identified
as the key required to open the door to future local, state, and federal grants and loans
necessary to implement identified management

strategies. CRWMP Objectives

. . . . To restore, protect, and enhance water
The intent of the CRWMP is to provide guidance  quality and associated aquatic resources
to federal, state, and local governments, agencies, and water supplies.
districts, and citizens in planning future land use  To conserve, protect, and restore the
development, while at the same time protecting and ~ natural resources of the Calaveras River

. . . . watershed (land, water, forest, and
enhancing the environment on a sustainable basis. wildlife).

v To minimize the threat to life and the
The objectives of the CRWMP reflect the need for  gegtryction of property and natural

a comprehensive approach in the assessment and  resources from flooding and to preserve
management of the Calaveras River watershed. It gg;;ﬁif\?b"sm natural hydrologic
requires the management of the watershed as an '

ecosystem, integrating the function of the various ;LC;rss(t)‘l’ég’iC‘;ﬁ?ﬁgﬁgﬁij’i{j&rzﬂd enhance

watershed features and conditions. recreational, and visual amenities of rural

and urban areas within the watershed,
particularly along stream corridors.

Tetra Tech, Inc. 1-1



1.0 Calaveras Watershed Management Program Overview

To implement a watershed management approach, CCWD, SEWD, and watershed
stakeholders developed a four phase planning process (Figure 1-1). The process is
adaptive in that issues and concerns are identified, goals and objectives developed,
strategies evaluated and implemented, and monitoring or studying conducted to evaluate
the successful attainment of plan goals.

A key recommendation of the CRWMP is a baseline water quality monitoring program
(Phase II) to scientifically document water quality conditions, to evaluate the relative
importance of potential and identified problems, to identify and confirm the causes of
watershed degradation, and to relate land management activities to watershed condition.
The purpose of this document is to provide an implementation plan and Quality
Assurance Program Plan (QAPP) for the Calaveras River watershed Phase II Baseline
Water Quality Monitoring Program.

1.2 BACKGROUND FOR A BASELINE MONITORING PROGRAM UNDERSTANDING

CCWD and SEWD identified the need for watershed assessment and planning as a result
of public concern that water quality in the Calaveras River may be impacted by storm
water runoff, agriculture, recreation, mining, and other land uses that may adversely
impact water quality and aquatic habitat. In addition, increased water demand in the
Calaveras River watershed has created a need to identify new drinking water resources.

A field assessment of selected sites in the Calaveras River watershed was conducted in
July 2000 to develop a better understanding of water quality and aquatic habitat trends,
existing and potential water quality problems, and opportunities for water quality and
habitat enhancement. It involved visiting and documenting conditions at 100 locations in
the watershed, including potential point and nonpoint sources and potential water quality
and habitat monitoring locations. The goal of the field assessment was to provide
information that CCWD, SEWD, and watershed stakeholders will use to:

e Understand the watershed and its subwatersheds

e Identify the locations of major contaminant sources

¢ Understand existing and potential water quality and habitat problems and trends
e Estimate the relative magnitude of contaminant sources

e Identify opportunities for water quality and habitat enhancement

e Identify locations for baseline water quality and habitat monitoring

The assessment performed by the contractor identified an increase in watershed impacts
from the upper to the lower reaches of the watershed. Potential impacts in the upper
watershed may be related to nutrient, bacteria, and sediment loading in the North and
South Forks of the Calaveras River. Potential causes included livestock grazing,
residential ranchettes, point and nonpoint industrial discharges, storm water discharges,
and hydromodification (diversion dams and ditches). Potential impacts in the lower
watershed may be related to nutrient, bacteria, sediment loading, and migration barriers

Tetra Tech, Inc. 2



1.0 Calaveras Watershed Management Program Overview

Phase | Phase Il Phase Il Phase N
Developing the Watershed Implementing the Watershed Revising the Watershed Maintaining the
Management Plan Management Plan Management Plan Program

Identify Issues and ; Assess Data to Identify New -
Concerns Mt}::;:gfi':g?s?uﬂ;n;lan > Issues/Concerns and Attainment of All
Success/Failure of - Goals and
l l Projects/Programs Obfectwes
Gather Implement l Conduct Long
Information Monitoring/Study Plan Revise Objectives, Goals, Term Monitoring
Refine/ l and Strategies as and Update Plans
Revise Necessary as Goals or
Objectives Change
| Assess Watershed l
Condition
Prepare Action Plan to Revi
l Implement Specific evise
. Management and
Projects/Programs Action Plans
Develop Objectives l l
and Goals
Implement Action Planl
l Implement New
Management and
Identify Strategies . Action Plans
to Address Perform Monitoring to L
Concerns Evaluate Success/Failure
of Implemented
l Projects/Programs Perform Monitoring to
Evaluate Success/Failure of
Projects/Programs
Prepare the
Management Plan

Figure 1-1. Watershed planning process, Calaveras River Watershed Management Plan.
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1.0 Calaveras Watershed Management Program Overview

by a few major tributaries, diversions, and water management practices. Potential causes
included livestock grazing, residential ranchettes, septic system failure, point and
nonpoint industrial discharges, golf course drainage, agricultural practices, stream bank
undercutting and mass wasting, water diversion, placement of flashboard dams,
agricultural drainage, and unscreened pump diversions.

Following the field assessment, a report was prepared and videotape results of the
assessment were presented to the watershed stakeholders. After viewing the presentation,
the stakeholders identified a list of issues and concerns, identified areas requiring
additional or baseline water quality data, and identified critical areas requiring immediate
attention. After further discussions, the contractor prepared a refined list of water quality
and watershed problems (Table 1-1) that serve as the impetus for data collection under
the Phase II Baseline Monitoring Program.

1.3 PROJECT SCOPE AND OBJECTIVES

The following key questions must be evaluated during all phases of the watershed
planning process in order to address the program objectives outlined above:

e How does the system work, and what roles do individual components play (for
example, groundwater, surface runoff, or terrestrial features) in controlling the
functions?

e What natural features or characteristics in the watershed are important to water
quantity and quality and habitat quality and function, and how do they influence
overall environmental conditions?

e How sensitive is the overall system to changes, or what is the resiliency to
change?

e What management measures are necessary to restore, protect, or enhance key
watershed functions and features?

e What are the targets necessary to meet overall goals and objectives for the
watershed?

e What is the overall management strategy necessary to meet the goals and
objectives for the watershed?

This comprehensive approach requires an understanding of how the watershed functions
as an ecosystem and the interrelationships between separate features or subsystems,
particularly the linkages between land use and watershed conditions. An ecosystem
approach will allow agencies to translate the overall watershed goals and objectives into
the local land use decision-making process.

Tetra Tech, Inc. 1-4



1.0 Calaveras Watershed Management Program Overview

Table 1-1
Potential Threats to Beneficial Uses in the Calaveras River Watershed

Elevated levels of bacteria and virus in water

Eutrophication of streams, urban lakes, stock ponds, in- and off-channel ponds, and reservoirs
because of elevated nutrient (N, P) levels

Elevated suspended sediment levels during storm, spring runoff, and dam outflow events

Elevated sediment levels during low-flow events

By dissolved and settled metals in streams and lakes

Elevated herbicide, pesticide, and PCB levels

Disinfection by-products (THMs) in wastewater

Releases of fuel containing mtbe fo streams, lakes, and groundwater

Undesirable taste and odor

Low dissolved oxygen levels

Elevated water temperature

Wastewater effluent-dominated streams

Improper disposal of waste

Chemical discharge from hazardous waste sites

Alteration of physical and chemical properties of streams during flood conditions

Alteration of physical and chemical industrial service properties of streams during low-flow
conditions

A reduction in spawning and migration habitat for the coldwater fishery

Diminished function of riparian corridors along streams

Loss and diminished function of wetlands

Additional Water Quality and General
Watershed Concerns

Limited water quantity and distribution system
may limit future growth.

Water contact recreation uses may be
threatened by access restriction.

The community is not being adequately
educated concerning water quality and habitat
issues.

Water quality, habitat issues, and land use
planning are not being coordinated on a
watershed scale.

Land use planning and zoning has allowed
building in areas now prone to flooding.

Tetra Tech, Inc. 1-5



1.0 Calaveras Watershed Management Program Overview

The baseline monitoring program proposed under Phase II of the program will address
the following key management questions in addition to a portion of the water quality and
watershed problems identified in the Phase | CRWMP (Table 1-1).

e What factors in each subwatershed threaten water quality and habitat and require
protection of beneficial uses?

e What natural features or characteristics in the watershed are important, and how
do they influence overall environmental conditions?

e How does the system work, and what roles do individual components play (for
example, groundwater, surface runoff, or terrestrial features) in controlling the
functions?

e How sensitive is the overall system to changes, or what is the resiliency to
change?

The proposed activities under the Phase II Baseline Monitoring Program and will provide
an understanding of baseline water quality conditions and serve as a basis from which
future phases of the planning process and future planning documents can be derived.
However, not all of the project objectives and key questions can be addressed or
answered by the Phase II Baseline Monitoring Program. Several key management issues
and water quality areas of concern will be evaluated and the foundation for more complex
assessments will be provided.

There are probably as many different types of monitoring programs as there are
organizations that conduct monitoring. MacDonald et al. (1991) provides definitions for
seven different categories of monitoring programs including: 1) Trend monitoring; 2)
Baseline monitoring; 3) Implementation monitoring; 4) Effectiveness monitoring; 5)
Project monitoring; 6) Validation monitoring; and 7) Compliance monitoring. The Phase
IT monitoring plan includes aspects from all of these various forms of monitoring.

The primary purpose of the Phase II Calaveras River Watershed Baseline Water Quality
Monitoring Program is to better understand existing conditions particularly in those areas
that were targeted in the initial watershed CRWMP. The longer-term monitoring sites
proposed as part of this plan will provide the necessary information that will be used in
Phase III to develop targets to maintain / improve watershed health. Information will also
be collected in Phase II to support the modeling that will evaluate the watershed’s
sensitivity to change in relation to key stressors and to evaluate the effectiveness of
management measures. Additional components will be added to the monitoring program
in Phase IV to evaluate the effectiveness of implemented management measures .

The Phase II targeted monitoring program is intended to both validate or confirm the
need for remedial / restoration activities in a particular location within the watershed and
to determine the scale and scope of the management activities. The monitoring program
will focus on selected indicators related to the potential issue being evaluated. The
monitoring program is not statistically based and is not designed to rigorously evaluate
watershed-scale processes (e.g., sediment fluvial morphology). However, given the

Tetra Tech, Inc. 1-6



1.0 Calaveras Watershed Management Program Overview

expert knowledge of the CCWD and SEWD staff, and continued input from watershed
stakeholders the information generated by the Phase II Baseline Monitoring Program will

provide valuable information in the continued development and implementation of the
CRWMP.

1.4 WATERSHED MANAGEMENT AREA APPROACH

The complex task of assessing water and habitat quality in large watersheds having
multiple issues is made more manageable by segmenting a watershed into smaller, more
easily managed segments. The proposed approach segments the watershed into several
smaller subbasins — watershed management arecas (WMAs) — that are defined by unique
management issues. This segmented approach allows for site-specific monitoring plans to
be developed for each section of the watershed, rather than a single monitoring plan
developed to fit the entire watershed. Additionally, it allows stakeholders to have greater
involvement in that portion of the watershed of greatest interest or concern to them.

To facilitate the targeted monitoring approach being used in Phase II the Calaveras River
watershed has been divided into 19 WMAs; based on management issues (Figure 1-2).
Table 1-2 provides a list of the different WMAs and related management areas. These
management issues include, but are not limited to: urban, agriculture, rangeland, grazing,
septics, forestry, wildfire/sedimentary, and recreation. They are the drivers that will
influence which water quality and habitat parameters are recommended for monitoring
sites within each WMA.

1.5 WATERSHED MONITORING COORDINATORS

The Phase II Monitoring Program will use contracted Watershed Monitoring
Coordinators who have the responsibility of ensuring that all facets of the program are
operating smoothly and within parameters delineated in the project work plan. Mr. Matt
Udell and Mr. Gary Wortham will be the Watershed Monitoring Coordinators. They both
have extensive knowledge of the technical, legal, institutional, and political issues related
to watershed assessment procedures. This includes, but is not limited to, expertise in
water and habitat quality assessments, federal, state, and local laws as well as other
regulatory factors.

The Watershed Monitoring Coordinators will be responsible for the following:

e Logistical support to CCWD and citizen volunteers

e Training of CCWD staff and citizen volunteers

e Sampling support to CCWD and citizen volunteers

e Maintaining Quality Assurance/Quality Control

e Data and database management

e Provide direction to the analysis team and assist in data interpretation
e Working closely with each other as well as with the Project Manager
¢ Provide point-of-contact for CCWD

Tetra Tech, Inc. 1-7
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1.0 Calaveras Watershed Management Program Overview

Table 1-2
Potential Issues Associated with Watershed Management Areas

Watershed Management Area

Potential Issues

Stockton Urban

Urban, stormwater, septics

Mormon Slough

Agriculture

Old Calaveras Agricultural

Agriculture

North Bench

Agriculture, grazing

South Bench

Agriculture, grazing

Stockton Diverting Canall

Urban, stormwater, sepfics

Indian Creek

Agriculture, grazing, septics

Calaveras Main Stem Agricultural

Agriculture, grazing

Calaveras Main Stem

Wildlife, septics

Cosgrove Creek

WWTP, golf course, flooding, spray
fields

New Hogan

Reservoir, septics, recreation

South Fork Calaveras

Septics, mineral resources

Lower North Fork Calaveras

Agriculture, septics

Upper North Fork Calaveras

Residential, wildlife, timber, agriculture

Jesus Maria Creek

Vineyards, timber, septics

San Andreas Urban

Urban, stormwater, septics

South Fork Calaveras Ranches

Grazing

South Fork Calaveras Tributaries

Sediment load from historical fires,
fimber

Arnold Urban

Urban, stormwater, septics

Tetra Tech, Inc.



1.0 Calaveras Watershed Management Program Overview

Each of these responsibilities is described below.

LOGISTICAL SUPPORT

The Watershed Monitoring Coordinators will be responsible for ensuring that all
monitoring equipment and sample containers are ready prior to any monitoring event.
This includes arranging for equipment rental, sample bottle and cooler drop-off from
CCWD’s preferred laboratory, preparation of sample labels, Chains of Custody forms,
and sample drop-off at either CCWD’s preferred laboratory or at a designated CCWD
site.

TRAINING

The Watershed Monitoring Coordinators will be responsible for training CCWD staff and
citizen volunteers to perform habitat assessments and how to collect viable water quality
samples. This includes topics such as personal safety, clean technique sample collection,
sample custody, and habitat assessment techniques.

SAMPLING SUPPORT

The Watershed Monitoring Coordinators will act as permanent members of the
monitoring team and, as such, assure that each monitoring event has a sampling crew.
This provides a level of continuity between sampling events that might otherwise be
difficult to achieve with a volunteer team.

MAINTAINING QUALITY ASSURANCE/QUALITY CONTROL

The usefulness of data collected as part of any monitoring program is only as good as the
care taken during its collection. The Watershed Monitoring Coordinators have extensive
expertise in QA/QC matters and will assure that sample data are collected in a manner
that is scientifically and legally defensible.

DATA AND DATABASE MANAGEMENT

The Watershed Monitoring Coordinators will take custody of the data generated from
each monitoring event and be responsible for assuring that the data are entered into the
designated database. All data will be maintained in a database in a consistent format. This
will allow for coordination between different monitoring activities within the watershed.

PROVIDE DIRECTION TO ANALYSIS TEAM

The Watershed Monitoring Coordinators will work closely with the analysis teams,
providing direction and data interpretation. This role is necessary since the Watershed
Monitoring Coordinators will be able to provide first-hand knowledge of the monitoring
sites and conditions during sampling that the analysis team may not necessarily have.

Tetra Tech, Inc. 1-10



1.0 Calaveras Watershed Management Program Overview

WORK CLOSELY WITH EACH OTHER

The Watershed Monitoring Coordinators will work closely together and with the Project
Manager. This close collaboration will eliminate duplication of efforts, provide mutual
support, and ensure that all aspects of the project are carried out as planned.

PROVIDE POINT-OF-CONTACT FOR CCWD

The Watershed Monitoring Coordinators will be available to CCWD staff to provide any
project related support that CCWD may require. Tetra Tech staff are always readily
available by phone and email.

1.6 KEY ELEMENTS OF THE WATERSHED MONITORING PROGRAM

The Phase II Watershed Monitoring Program includes four key elements that are briefly
described in this section. More complete descriptions of each element are included
elsewhere in this document. The list of parameters to be evaluated may be revised
through input from the CCWD / SEWD staff and other stakeholder input.

TRAINING OF CITIZEN VOLUNTEERS AND CCWD/SEWD STAFF

The Phase II Monitoring Program will continue to use the stakeholder involvement model
that was used in Phase I of the watershed management process. Stakeholder meetings
have been scheduled for providing input, participating in the volunteer monitoring
program, and in reviewing and evaluating the data collected in Phase II. A key feature of
stakeholder involvement is the development of a citizen volunteer monitoring group to
collect bioassessment and physical habitat data that is critical to understanding the water
quality data collected by the contractors and CCWD/SEWD staff. A summary of the
volunteer monitoring program follows. More detailed discussion of the procedures to be
used will be included in an amendment to this document.

The need for high quality water for use by people and wildlife is a concern for all
Californians. With the demand on the state’s water resources and the constraints on the
financial resources necessary to protect it, water quality agencies and concerned citizens
must join forces to protect our waterbodies. Currently, Californians must rely on their
government to know the conditions of waterbodies and to protect them from
environmental degradation. Although few would debate how seriously public servants
take the concept of public trust, the reality is that there are too few biologists to monitor
all of the state’s waterbodies. Citizen involvement is necessary. A first step is to learn
about environmental processes, how to quantify those processes, and about what it takes
on the ground to improve environmental health.

Volunteer monitoring is a critical element of comprehensive data gathering. Local
watershed groups and educational programs are extremely interested in keeping track of
change in their areas. California's Directory of Volunteer Monitoring Organizations,
published as part of the State Water Resources Control Board (SWRCB) Non-Point
Source Program, is one useful resource for volunteer monitoring programs. Community-
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based monitoring efforts are based on unbridled
enthusiasm and the knowledge of water, wildlife, and
habitat. These volunteers may often have more
knowledge on the health of their creeks and watersheds
than anyone else. They also are close to local issues.
They can mobilize staff-intensive, time-critical
monitoring efforts faster than state or federal agencies.
The key is to provide these groups with guidance on
sampling techniques, protocols, and data storage and
retrieval and to integrate their efforts into the overall-
monitoring scheme. Working with watershed scientists
at the outset of establishing a monitoring program is
the ideal way to initiate an effective, science-based
approach.

Citizen involvement is essential for achieving aquatic
habitat protection, conservation, and preservation
goals. Training for citizens interested in water quality
monitoring can be conducted at varying levels of
intensity, which corresponds to a level of involvement
they desire. The most intense level of training involves
taxonomic identification of benthic macroinvertebrates
to the order/family level. This can be achieved using
the California Stream Bioassessment Protocol (CSBP).

What Can Volunteer
Monitoring Programs Provide?

Baseline Data
Consistent monitoring of the
same sites over time

Watershed Surveys
Document potential and actual,
direct and indirect sources of
pollution

Resource Inventory
Survey of flora and fauna of the area
and surveys of benthic organisms

Public Education

Stimulates awareness that complex
ecological systems require long-term
observation and study for
understanding

Establishment of New
Management Priorities

Provides information that may help
guide management efforts

Understanding the relationship
between ecological conditions
and human land-use

However, volunteers can also choose to be trained to recognize water pollution, how to
assess physical habitat condition, and collect chemical or biological samples.

In 1993, the California Department of Fish and Game (CDFG) distributed the CSBP as a
set of standard bioassessment procedures for statewide water quality regulatory
programs. The CSBP has been successfully used to assess the biological and physical
conditions of wadeable streams influenced by pollution and presently have been
incorporated into several demonstration projects throughout California.

WATERSHED, CHANNEL, AND PHYSICAL HABITAT ASSESSMENT

Water quality has traditionally been assessed using indirect measures of aquatic health
emphasizing complex chemical testing. However, measuring the physical condition of the
waterbody, and the integrity of its biological communities, most directly assesses water
quality. Adding a physical and biological measure to chemical assessments better defines
the effects of what is discharged into a waterbody, and provides a more appropriate
measure to evaluate discharges of non-chemical substances like sediment and habitat
destruction. Physical and biological habitat assessment integrate the effects of water
quality over time, are sensitive to multiple aspects of water and habitat quality, and
provide the public with more familiar expressions of environmental health.

Tetra Tech, Inc.



1.0 Calaveras Watershed Management Program Overview

The four-fold purpose of these activities are to:

1. Assess the current condition of the Calaveras River watershed and thus
establish a baseline against which future watershed conditions can be
compared.

2. Assess potential water quality and habitat impacts from targeted locations of
known OHYV activity in the Stanislaus National Forest and adjacent state and
private lands.

3. Update land use map overlays for the watershed to provide a more
comprehensive understanding of the relationship between land use and water
quality, and support a more accurate watershed model prediction of water
quality response to a change in land use.

4. Collect limited, general geomorphic characteristics at targeted, key points of
major creeks, canals, and rivers including bankfull width and depth,
floodplain width and depth, and bed material to improve understanding of
sediment transport and improve the predictive capability of the flow
component of a watershed model.

Citizen volunteers and CCWD/SEWD staff will be actively encouraged to become
involved and form the backbone of this monitoring task. Watershed Monitoring
Coordinators will be present during the monitoring events to provide assistance as
needed, and to ensure that all parameters are collected using the same techniques and
assessment criteria. This will assure that all sites are evaluated on an equal basis.

AERIAL PHOTOGRAPHY

Aerial photography will be used to map vegetation in the Calaveras River watershed.
Because there are reaches in the watershed that cannot be accessed for direct vegetation
sampling, a combination of aerial photography and ground-truth surveys is required.
These photographs will also be used to define the hydraulic characteristics of the Old
Calaveras River, Mormon Slough, Mosher Slough, Potter Creek, and the Stockton
Diverting Channel to enhance the current U.S. Geological Survey Hydrologic Unit Codes
for the lower Calaveras River watershed.

Use of aerial photography for mapping will facilitate the identification of high value
natural resources, corridors and buffers associated with water resources, and to correlate
land use patterns with water quality impacts ultimately providing a strategy for their
management. The contractor will incorporate the photographs into a geographic
information system (GIS) as a single mosaicked photographic basemap. All GIS data will
be projected as Universal Transverse Mercator (UTM), Zone 10 relative to the 1983
North American Datum (NAD). All elevations will be expressed relative to the National
Geodetic Vertical Datum (NGVD) 1929. The survey will be scheduled to coincide with
maximum maturity of the vegetation: usually mid to late August.
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WATER QUALITY MONITORING

CCWD and SEWD have the joint responsibility to provide clean, contaminant-free
drinking water for residents and visitors to their service areas. They do this by drawing
from mountain water sources that provide a clean, high quality supply. Whether it is used
first for residential, agricultural, or industrial purposes and then discharged through
pipelines, treatment plants, groundwater, or simply flows through the reservoir unused,
all of the water collected by the Calaveras River watershed eventually continues
downstream into the San Joaquin River system, and then on to the Bay Delta. The
agencies must continue to provide high quality drinking water at a minimum cost to the
consumer, as well as ensure that the Calaveras River continues downstream in a state that
supports the beneficial uses of the Bay Delta system. CCWD and SEWD must address
not only the future availability of sufficient surface water supply volume, but also the
quality of that water. Without comprehensive baseline water quality monitoring for the
Calaveras River, CCWD and SEWD cannot monitor the progress of watershed
improvement projects or the degradation of water quality because of increased population
and land use intensity. Baseline water quality monitoring is the foundation for effective
watershed improvement and adaptive management.

The five-fold purpose of these activities is to:

1. Establish baseline water quality characteristics of the Calaveras River
watershed

2. Determine if water quality objectives are exceeded, total maximum daily
loads (TMDLs) are necessary, and whether Beneficial Uses are being met.
This will include using historical and new monitoring data.

3. Assess potential water quality impacts from agricultural drainage at major
discharge points.

4. Monitor WMASs where septic problems have been prioritized.

5. Determine dry-season flow regimes, which will be used to calculate nutrient
loading of downstream waterbodies.

Citizen volunteers and CCWD/SEWD staff will be actively encouraged to become
involved and will form the backbone of this monitoring task. However, since three of the
monitoring events in this task cannot be planned ahead of time — as they involve
collecting samples either during or immediately after a storm — organizing and mobilizing
citizen volunteers may prove to be inefficient. The Watershed Monitoring Coordinators
will respond to the storm events and lead the monitoring efforts to ensure that all
parameters are collected using the same techniques and assessment criteria. This will
assure that all sites are evaluated on an equal basis. Volunteers will be coordinated and
included in this process, assuring that a strong and responsive volunteer component will
be fostered.

The Calaveras River watershed habitat and water quality is influenced by natural and
anthropogenic activity. The watershed cannot be treated as a single unit, with all reaches
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1.7

responding in a similar manner. Therefore the Phase II monitoring program is using
several Watershed Management Areas based on unique water and habitat quality issues.
The issues serve as the drivers that influence which parameters are routinely monitored.
Not all water quality parameters will be monitored at all sites: only those that pose the
greatest potential for presence and risk (Table 1-3). This will provide the most cost
effective monitoring program.

DATA ANALYSIS AND BASELINE CONDITIONS REPORT

The contractor will acquire the water quality data generated in Task 4 from either
CCWD/SEWD or their designated analytical laboratory, and prepare a report that
includes the results of the physical habitat assessments and the water quality assessments.
This report will include an executive summary, a description of the study methodology
and techniques for each task, quality assurance/quality control documentation to verify
accuracy and precision of field data and a description of the analyses and findings for
each task. The report will include text and data tables in both paper and electronic
formats.

PROJECT SCHEDULE

Figure 1-3 includes a schedule of events for the Phase II Monitoring Program. Many of
the monitoring activities are contingent upon suitable weather.

Table 1-3
Water Quality Parameters To Be Considered for Monitoring
WMA Nutrients = Pathogens Suspfanded Pesticides Metals
Sediment

Stockton Urban ] u ] [
Mormon Slough ] | ] [ n
Old Calaveras Agricultural u u u u u
North Bench ] | ] [ n
South Bench ] ] ] [ [
Stockton Diverting Canal ] u u u
Indian Creek ] ] [ ] [ n
Colgveros Main Stem - - - - -
Agricultural

Calaveras Main Stem u u u

Cosgrove Creek ] ] ] [ [

New Hogan Use existing water quality monitoring data

South Fork Calaveras [ ] [ ] ]
Lower North Fork Calaveras u ] u u

pper North Fork Calaveras [ ] [ (] [ ]
Jesus Maria Creek ] ] [ ] n m
San Andreas Urban ] ] [ n
South Fork Calaveras Ranches ] u u

SQUTh Fprk Calaveras - . -

Tributaries

Arnold Urban [ ] ] ] ]
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1.0 Calaveras Watershed Management Program Overview

Note: General water quality parameters (e.g., temperature, pH, dissolved oxygen, turbidity, conductivity,
hardness) will be monitored at every monitoring site. Flow measurements will be made during dry-season
only.
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PROJECT SCHEDULE

2002 2003
E| |s|s > 2| _|8|5
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1. Monitoring Plan and QAPP | &4 Leﬁend
o St e v - &4 Deliverable
. Training of Citizen Volunteers o
and CCWD/SEWD Staff | w Monljmnng Event
| v Meetings
3. Watershed, Channel, and | m :'(;ngﬁtﬂmtA:t?ly
Physical Habitat Assessment ; ntermittent Activity
4. Water Quality Monitoring . * * *
|
5. Data Analysis and Baseline
Conditions Report |
6. Meeting Facilitation, ElEEEEEEEREEEEEEEEREEEENE
Participation, and Presentations |

Figure 1-3. Proposed Schedule for Phase Il Baseline Water Quality Monitoring Program.
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2.0 BASELINE MONITORING TO UNDERSTAND

EXISTING CONDITIONS

2.1

The Calaveras River Watershed Monitoring Program will be conducted under CALFED
Grant 460001785 funding from fall 2002 through spring 2004. The field monitoring
portion of the program will end in fall 2003. The monitoring program will provide data
for the characterization of water quality, watershed hydrology, and habitat existing
conditions.

This section provides a summary of the monitoring approach, the sampling approach
necessary to evaluate common water quality and habitat issues for each WMA, a
summary of baseline and focused sample designs for each WMA, an overview of
sampling methodology, and a plan for data analysis and presentation of sampling and
observation results.

BASELINE MONITORING APPROACH

This section provides an overview of the monitoring approach used in Sections 2.2
through 2.10 to evaluate common water quality and habitat issues for each WMA. The
monitoring approach is divided into the following five steps described below:
identification of issues, assignment of issues to WMAs, identification of problems
associated with each issue, identification of processes and indicators relevant to each
problem, and development of a sample design to assess processes and indicators.

IDENTIFICATION OF ISSUES

A field assessment of selected sites in the Calaveras River watershed was conducted in
July 2000 to develop a better understanding of water quality and aquatic habitat trends,
existing and potential water quality problems, and opportunities for water quality and
habitat enhancement. It involved visiting and documenting conditions at 100 locations in
the watershed, including potential point and nonpoint sources and potential water quality
and habitat monitoring locations. The field assessment identified potential impacts in the
upper watershed (above New Hogan Dam) related to nutrient, bacteria, and sediment
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loading that may be associated with livestock grazing, residential ranchettes, point and
nonpoint industrial discharges, storm water discharges, and hydromodification (diversion
dams and ditches). Potential impacts in the lower watershed were identified related to
nutrient, bacteria, sediment loading, and migration barriers by a few major tributaries,
diversions, and water management practices. These impacts may be associated with
livestock grazing, residential ranchettes, septic system failure, point and nonpoint
industrial discharges, golf course drainage, agricultural practices, stream bank
undercutting and mass wasting, water diversion, placement of flashboard dams,
agricultural drainage, and unscreened pump diversions.

Following the field assessment, stakeholders identified a list of issues and concerns,
identified areas requiring additional or baseline water quality data, and identified critical
areas requiring immediate attention. After further discussions, Tetra Tech prepared the
following list of water quality and watershed problems that serve as the impetus for data
collection under this Phase II Baseline Monitoring Program:

e Bacteria and virus .
o Elevated nutrient (N and P) levels .

Elevated water temperature

Residual wastes in effluent-dominated
streams

ELEVATED SUSPENDED SEDIMENT
LEVELS (HIGH FLOW, WET SEASON)

Elevated suspended sediment levels (low
flow, dry season)

Elevated dissolved and settled metals levels

Herbicides, pesticides, and Polychlorinated
biphenyls

Disinfection by-products (Trihalomethanes)

Fuel containing Methyl tert-butyl ether

Undesirable taste and odor
Low dissolved oxygen levels

NUTRIENTS AND CHEMICALS FROM
IMPROPER WASTE DISPOSAL

Chemical discharge from hazardous waste
sites

ALTERATION OF PHYSICAL AND
CHEMICAL PROPERTIES OF STREAMS
DURING FLOODING

ALTERATION OF PHYSICAL AND
CHEMICAL PROPERTIES OF STREAMS
DURING LOW-FLOW CONDITIONS

REDUCTION IN SPAWNING AND
MIGRATION OF THE COLDWATER
FISHERY

Diminished function of riparian corridors
along streams

Loss and diminished function of wetlands

Limited water quantity and distribution
system may limit future growth.

Tetra Tech has grouped the preceding list of water quality and watershed problems into a broader
set of the following nine management issues:

Urban Runoff

WWTP Effluent/Septic System Failures
Agricultural Practices

Industrial Practices

OHV/WATERCRAFT

MINING PRACTICES
FOREST PRACTICES
FIRES

RESERVOIR RELEASES

Tetra Tech, Inc.
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ASSIGNMENT OF ISSUES TO WMAS

As outlined in Section 1.0, Tetra Tech has segmented the Calaveras River watershed into
19 WMAs; based on similar land use, hydrology, and management issues. Tetra Tech has
assigned potentially applicable management issues to each of the WMAs, for which a
matrix is presented in Table 2-1. These management issues are the drivers that have been
used to select the water quality, hydrology, and habitat parameters to be evaluated at
monitoring sites within each WMA.

IDENTIFICATION OF PROBLEMS ASSOCIATED WITH EACH ISSUE

In order to evaluate an issue within a WMA, an understanding of water quality and
habitat problems potentially associated with an issue is necessary. The following table
summarizes water quality and habitat problems that were observed during the 2000 field
assessment or that have the potential to occur if management measures are not developed
and implemented.

Management Issue

Related Water Quality and Habitat Problems

Urban Runoff

Bacteria and pathogens; eutrophication; suspended sediment; herbicides and
pesticides; MTBE; illicit waste disposal; and loss of wetland function.

WWTP and Septic
System Effluent

Bacteria and pathogens; eutrophication; THM; effluent dominated streams; and
loss of wetland function.

Agricultural Practices

Bacteria and pathogens; eutrophication; herbicides and pesticides; suspended
sediment; elevated water temperature; increased flooding due to altered stream
channel; diminished function of riparian corridors; and loss of wetland function.

Industrial Practices

Metals and hazardous waste sites.

OHVs and Watercraft

Bacteria and pathogens; suspended sediment; MTBE; increased flooding due to
altered stream channel; and diminished function of riparian corridors.

Mining Practices

Suspended sediment; metals; taste and odor; increased flooding due to altered
stream channel; and diminished function of riparian corridors.

Forest Practices

Suspended sediment; herbicides and pesticides; and diminished function of
riparian corridors.

Fires

Suspended sediment and diminished function of riparian corridors.

Reservoir Releases

Suspended sediment and low dissolved oxygen content.

IDENTIFICATION OF PROCESSES AND INDICATORS RELEVANT TO EACH PROBLEM

After problem identification, the processes or sources and indicators associated with each
problem can then be examined in the development of an appropriate sample design. For
example, bacteria and pathogens (problem) downstream of an area of suspected septic
tank failures may be associated with septic seepage into creeks through groundwater or
overland flow (process). The validity of the process can be evaluated using total and fecal
coliform bacteria counts in surface water (indicator).
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Table 2-1
Issues and Potentially Impacted Watershed Management Areas Calaveras River Watershed Management Program
Watershed Urban | WWTP/Septi | Agricultural | Industrial OHV/ Mining Forest Fire | Reservoir
Management Area Runoff c Systems Practices Practices | Watercraft | Practices Practice Releases
s
Stockton Urban X X X
Stockton Diverting
Canal X X
Mormon Slough X X X
Old Calaveras
Agricultural X
North Bench Agriculture X X
South Bench
Agriculture X X X
Indian Creek X X X
Calaveras Main Stem
Agricultural X X
Calaveras Main Stem X
Cosgrove Creek X X X X
New Hogan X X X X X
South Fork Calaveras X X
Lower North Fork
Calaveras X X X X
Upper North Fork
Calaveras X X
Jesus Maria Creek X X
San Andreas Urban X X X X
South Fork Calaveras
Ranches X X X X
South Fork Calaveras
Tributaries X X X X X X X
Arnold Urban X X X X
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2.2

2.2.1

222

DEVELOPMENT OF A SAMPLE DESIGN TO ASSESS PROCESSES AND INDICATORS

Once the processes and indicators for a given water quality problem have been identified,
a sample design can then be developed to evaluate the degree of the problem, the validity
of the identified process, and temporal variances. Tetra Tech has developed sample
designs for each issue which are presented in a tabular format that identifies: impacted
WMA, proposed sampling location, problems addressed by a sampling location, sample
frequency, type and number of samples, and target analytes for laboratory and field
measurement. Due to reduced grant funding, sampling locations have been divided
between baseline (watershed or multi-WMA level issues) and focused (WMA or sub-
WMA level issues) efforts in order to prioritize use of funds.

URBAN RUNOFF

This section identifies urban runoff impacted WMAs and associated water quality
problems, describes the processes and indicators associated with each problem, and
presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with urban
runoff: Stockton Urban, Mormon Slough, Indian Creek, Cosgrove Creek, Lower North
Fork Calaveras, San Andreas Urban, South Fork Calaveras Ranches, South Fork
Calaveras Tributaries, and Arnold Urban Area. The water quality problems associated
with urban runoff in these WMAs include: bacteria and pathogens; eutrophication;
suspended sediment; herbicides and pesticides; MTBE; illicit waste disposal; and loss of
wetland function.

PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with urban runoff in the Calaveras River watershed. In addition, the
proposed monitoring frequency and timeframe necessary to evaluate each water quality
problem is presented.

BACTERIA AND PATHOGENS

e Process/Source: Animals in or adjacent to a stream, lack of fencing of
domesticated animals, and/or inadequate rotation of animals through riparian
corridor.

e Indicators: Total and fecal coliform bacteria, pathogens, and turbidity.

e Monitoring Frequency/Timeframe: Low flow and during first significant rainfall.
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EUTROPHICATION

e Process/Source: Irrigation and storm water runoff of excess fertilizer from yards,
parks, and golf courses to stream.

e Indicators: Nitrate, nitrite, and orthophosphate.

e Monitoring Frequency/Timeframe: After fall and spring applications (load) and
after algal bloom in stream (uptake).

SUSPENDED SEDIMENT

e Process/Source: Sediment runoff from new developments and construction sites,
sediment disturbance and entrainment by vehicles crossing through stream beds,
and sediment runoff from road sanding during winter above snow line.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions downstream of new
developments and construction sites and road crossings. Specific conductance,
general minerals, anions, suspended solids, turbidity, particle settling velocity,
grain size distribution flow rate, flow depth, and channel dimensions downstream
of a major storm water culvert for runoff associated with road sanding.

e Monitoring Frequency/Timeframe: During first significant rainfall or on
observable sediment discharge (failed BMP) at new developments and
construction sites; upon observable sediment disturbance after vehicle moves
through stream bed at road crossings; and during snowmelt or rain on snow event
for discharge related to road sanding.

HERBICIDES AND PESTICIDES
e Process/Source: Runoff of dissolved and herbicide- and pesticide-laden sediment
from yards, parks, and golf courses to streams and lakes.

e Indicators: Herbicides, pesticides, and other activity specific organic chemicals.

e Monitoring Frequency/Timeframe: After fall and spring applications (load) and at
low flow.

MTBE

e Process/Source: Fuel from leaking storage tank moving with groundwater to a
stream or lake. Also associated with surface fuel spills reaching a stream or lake
through direct runoff and fuel-laden sediment discharging to a stream or lake.
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e Indicators: VOCs, BTEX, TPPH and MTBE down gradient of the LUST site; and
VOCs, BTEX, TPPH and MTBE downstream of surface spill site.

e Monitoring Frequency/Timeframe: Late spring when water table below LUST site
is highest; and during observable sediment discharge associated with a failed
BMP.

ILLiICIT WASTE DISPOSAL

e Process/Source: Debris, nutrients, and chemicals from illegal disposal of
household waste entering a stream through runoff or groundwater seepage to
surface water; nutrients and bacteria from yard waste piles entering a stream
through runoff or groundwater seepage to surface water; and metals and fuel/ oil
compounds from abandoned vehicles entering a stream through runoff or
groundwater seepage to surface water.

e Indicators: Nitrate, nitrite, orthophosphate, heavy metals, general minerals,
anions, pH, pesticides, herbicides, and turbidity downstream of the household
waste pile; TKN, ammonia, nitrate, nitrite, orthophosphate, total and fecal
coliform bacteria, pathogens, and turbidity downstream of areas with yard waste
piles; and metals, pH, VOCs, BTEX, TPPH, and MTBE downstream of
abandoned vehicles.

e Monitoring Frequency/Timeframe: Late spring when water table is high, on
observable discharge, or during first significant rainfall.

Loss OF WETLAND FUNCTION

e Process/Source: Nutrient, chemical, and sediment runoff from urban sources
reducing hydraulic and habitat function.

e Indicators: Nitrate, nitrite, orthophosphate, suspended solids, turbidity, particle
settling velocity, grain size distribution, pesticides, and herbicides.

e Monitoring Frequency/Timeframe: Low flow and during high-intensity rainfall.

2.2.3 SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-2 and 2-3 for baseline and focused
monitoring efforts, respectively. The sample design is organized by WMA and identifies
the water quality problems addressed at each sampling and observation location. Sample
and field observation locations are identified on Figures 2-1 through 2-3.
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TABLE 2-2

SAMPLE DESIGN FOR BASELINE MONITORING
URBAN RUNOFF IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Impacted
WMA

Baseline
Sample
Locations

Problems Addressed

Sample
Frequency

Lab
Samples

QA/QC

Samples

Field
Samples

Target
Analytes

Total Number of
Lab Samples

Stockton Urban

L-CAL-1

Eutrophication; suspended sediment;
herbicides and pesticides; MTBE;
and illicit waste disposal

Fall

1

1

1

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

2

L-CAL-1

Winter

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids,
particle settling velocity, and grain size distribution.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.

L-CAL-1

Spring

Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; herbicides and pesticides; and general minerals, anions,
and heavy metals.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

L-CAL-1

Summer

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

Mormon Slough

L-MS-1

Suspended sediment and illicit waste
disposal

Winter

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; total and fecal
coliform bacteria, and pathogens; and suspended solids, particle settling velocity, grain size distribution

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.

L-MS-1

Spring

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

Indian Creek

L-IC-1

Bacteria and pathogens;
eutrophication; herbicides and
pesticides; and illicit waste disposal

Winter

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; total and fecal
coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

L-IC-1

Spring

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; suspended solids;
and total and fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

L-IC-1

Summer

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; total and fecal coliform
bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.

Cosgrove Creek

M-CGR-1

Bacteria and pathogens;
eutrophication; herbicides and
pesticides; illicit waste disposal; and
loss of wetland function

Winter

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; suspended solids,
particle settling velocity, grain size distribution; total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/ reduction potential, temperature, turbidity, and
flow rate.
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TABLE 2-2

SAMPLE DESIGN FOR BASELINE MONITORING
URBAN RUNOFF IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes Lab Samples
Cosgrove Creek | M-CGR-1 | Bacteria and pathogens; Spring 1 1 1 Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; and total and fecal 2
eutrophication; herbicides and coliform bacteria.
pesticides; illicit waste disposal; and
loss of wetland function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
M-CGR-1 Summer 1 | Lab: TKN, ammonia; nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
Lower North Fork | M-NCAL-1 | Bacteria and pathogens, suspended Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Calaveras sediment, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
M-NCAL-1 Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 1
settling velocity, and grain size distribution; total and fecal coliform bacteria, and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
San Andreas M-SADR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; suspended solids, 1
Urban eutrophication; suspended sediment; particle settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.
herbicides and pesticides; MTBE;
illicit waste disposal; and loss of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
wetland function rate, flow depth, and channel dimensions.
Spring 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; general minerals, anions, and heavy metals; and 1
herbicides and pesticides.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
M-SADR-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total 1
and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
C South Fork M-CVTS-1 Baqterla and pathogens, suspended Summer 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total 4
alaveras Ranches | M-SA-1 |sediment, and loss of wetland . .
. and fecal coliform bacteria.
M-SD-1 | function
M-CHR-1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and
flow rate.
M-CVTS-1 Winter 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 4
M-SA-1 settling velocity, and grain size distribution; total and fecal coliform bacteria, and pathogens.
M-SD-1
M-CHR-1 . . . Sy . . ..
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
Tetra Tech, Inc. 2-9
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TABLE 2-3

SAMPLE DESIGN FOR FOCUSED MONITORING
URBAN RUNOFF IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
South Fork M-CVTS-2 | Bacteria and pathogens, and Winter 4 4 Lab: Suspended solids, particle settling velocity, and grain size distribution; total and fecal coliform bacteria, and 4
Calaveras U-SA-2 | suspended sediment pathogens.
Tributaries U-SD-2
U-CHR-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CVTS-2 Summer 4 4 Lab: Suspended solids; and total and fecal coliform bacteria. 4
U-SA-2
U-SD-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
U-CHR-2 rate
Arnold Urban U-COW-2 | Eutrophication; suspended sediment; Winter 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids, particle 2
herbicides and pesticides; illicit settling velocity, and grain size distribution.
waste disposal; and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-COW-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids. 1

Tetra Tech, Inc.
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2.0 Baseline Monitoring to Understand Existing Conditions

2.3 WASTEWATER TREATMENT PLANT EFFLUENT AND FAILED SEPTIC SYSTEMS

This section identifies WWTP effluent and septic system impacted WMAs and associated
water quality problems, describes the processes and indicators associated with each
problem, and presents a sample design to assess identified processes and indicators for
each WMA.

2.3.1 IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with WWTP
and septic system effluent: Indian Creek, Cosgrove Creek, Lower North Fork Calaveras,
San Andreas Urban, and Arnold Urban Area. The water quality problems associated with
WWTP and septic system effluent in these WMAs include: bacteria and pathogens;
eutrophication; THM; effluent dominated streams; and loss of wetland function.

2.3.2 PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with WWTP and septic system effluent in the Calaveras River
watershed. In addition, the proposed monitoring frequency and timeframe necessary to
evaluate each water quality problem is presented.

BACTERIA AND PATHOGENS

e Process/Source: Septic seepage into creeks through groundwater or overland flow
e Indicators: Total and fecal coliform bacteria, and pathogens.

e Monitoring Frequency/Timeframe: Late spring when water table is highest and
ephemeral creeks are flowing.

EUTROPHICATION

e Process/Source: Legal discharge of nutrients from WWTP (pipe effluent, leachate
trenches, and spray fields), septic seepage into creek through groundwater or
overland flow.

e Indicators: TKN, ammonia, nitrate, nitrite, and orthophosphate.
e Monitoring Frequency/Timeframe: During discharge season (end of pipe) or

during irrigation season (reclaimed water) for WWTP and in late spring when
water table is highest and ephemeral creeks are flowing for septic problems.

Tetra Tech, Inc. 2-14
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TRIHALOMETHANES (THM)

e Process/Source: Incomplete oxidation of organic compounds in WWTP effluent
during the chlorination process.

e Indicators: THMs downstream of WWTP effluent pipe.

e Monitoring Frequency/Timeframe: During discharge season (end of pipe) or
during irrigation season (using reclaimed water).

EFFLUENT DOMINATED STREAMS

e Process/Source: Insufficient dilution of residual nutrient, bacteria, pathogens,
metals, and organics in effluent by the receiving water.

e Indicators: TKN, ammonia, nitrate, nitrite, orthophosphate, THM, total and fecal
coliform bacteria, pathogens, heavy metals, and flow rate.

e Monitoring Frequency/Timeframe: During discharge season (end of pipe) or
during irrigation season (using reclaimed water).

Loss OF WETLAND FUNCTION

e Process/Source: Nutrient, chemical, and sediment runoff from urban sources
reducing hydraulic and habitat function.

e Indicators: Nitrate, nitrite, orthophosphate, suspended solids, turbidity, particle
settling velocity, grain size distribution, pesticides and herbicides.

e Monitoring Frequency/Timeframe: Low flow and during high-intensity rainfall.

2.3.3 SAMPLE DESIGN

24

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-4 and 2-5 for baseline and focused
monitoring efforts, respectively. The sample design is organized by WMA and identifies
the water quality problems addressed at each sampling and observation location. Sample
and field observation locations are identified on Figures 2-1 through 2-3.

AGRICULTURAL PRACTICES

This section identifies WMAs impacted by agricultural practices and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

Tetra Tech, Inc. 2-15
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TABLE 2-4

SAMPLE DESIGN FOR BASELINE MONITORING
WWTP EFFLUENT AND FAILED SEPTIC SYSTEM IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Indian Creek L-IC-1 Bacteria and pathogens, Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; trihalomethanes and haloacetic acids; and total and fecal 1
eutrophication, THM coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Cosgrove Creek | M-CGR-1 | Bacteria and pathogens, Spring 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; trihalomethanes and haloacetic 2
eutrophication, THM, effluent- acids; suspended solids; and total and fecal coliform bacteria.
dominated stream, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Lower North Fork | M-NCAL-1 | Bacteria and pathogens, Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate 1
Calaveras eutrophication, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
M-NCAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; total and fecal coliform bacteria. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
San Andreas M-SADR-1 | Bacteria and pathogens, Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 1
Urban eutrophication, effluent-dominated settling velocity, grain size distribution; and total and fecal coliform bacteria and pathogens.
stream, THM, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
M-SADR-1 Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and trihalomethanes and 1

haloacetic acids.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.

Tetra Tech, Inc.
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TABLE 2-5

SAMPLE DESIGN FOR FOCUSED MONITORING
WWTP EFFLUENT AND FAILED SEPTIC SYSTEM IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Focused Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Indian Creek M-IC-1 | Bacteria and pathogens, Spring 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; trihalomethanes and haloacetic acids; and total and fecal 2
M-IC-2 | eutrophication coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Cosgrove Creek | M-CGR-2 | Bacteria and pathogens, Spring 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; and total and 3
M-CGR-3 | eutrophication, THM, effluent- fecal coliform bacteria.
M-SCV-1 | dominated stream, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
M-CGR-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; Trihalomethanes and haloacetic acids; herbicides and 1
pesticides; suspended solids; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Arnold Urban U-COW-2 | Bacteria and pathogens, Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and total and fecal coliform bacteria. 1
eutrophication, and loss of wetland
function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Tetra Tech, Inc. 2-17
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2.4.1 IMPACTED WMAS

All WMA s are impacted by water quality problems associated with agricultural practices
with the exception of the Calaveras Main Stem, Stockton Urban, and Arnold Urban Area.
The water quality problems associated with agricultural practices in the majority of
WMAs include: bacteria and pathogens; eutrophication; herbicides and pesticides;
suspended sediment; elevated water temperature; increased flooding due to altered stream
channel; diminished function of riparian corridors; and loss of wetland function.

2.4.2 PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with agricultural practices in the Calaveras River watershed. In
addition, the proposed monitoring frequency and timeframe necessary to evaluate each
water quality problem is presented.

BACTERIA AND PATHOGENS

e Process/Source: Animals in or adjacent to a stream, lack of fencing of
domesticated animals, and/or inadequate rotation of animals through riparian
corridor.

e Indicators: Total and fecal coliform bacteria, pathogens, and turbidity.

e Monitoring Frequency/Timeframe: Low flow and during first significant rainfall.

EUTROPHICATION

e Process/Source: Runoff of excess fertilizer from crops and orchards to stream;
runoff of leachate from animal waste, feeding areas, and spoiled crops; nutrients
in eroding soil.

e Indicators: TKN, ammonia, nitrate, nitrite, and orthophosphate downstream of
source.

e Monitoring Frequency/Timeframe: After fall and spring fertilizer applications
(load); after algal bloom in stream (nutrient uptake); and during low flow, during
first significant rainfall, and during high intensity rainfall for all other practices.

SUSPENDED SEDIMENT
e Process/Source: Overgrazing of both riparian and upland vegetation permitting
sheet erosion; and undercutting of unstable (animal trampled) stream banks.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions.

Tetra Tech, Inc. 2-18
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e Monitoring Frequency/Timeframe: During first significant rainfall and high-
intensity rainfall to evaluate sheet erosion; and during moderate- and high-flow
(stage/load) to evaluate undercutting of stream banks.

HERBICIDES AND PESTICIDES

e Process/Source: Runoff of dissolved and herbicide- and pesticide-laden sediment
from crops, orchards, and vineyards to streams and lakes.

e Indicators: Herbicides and pesticides.

e Monitoring Frequency/Timeframe: After fall and spring applications (load) and at
low flow (maximum concentration).

ELEVATED WATER TEMPERATURE

e Process/Source: Temperature increases in shallow streams with low flow; where
shade from riparian vegetation is lost; in stagnant, unshaded water behind
temporary and permanent diversion dams and headworks; and in stagnant,
unshaded water in irrigation and drainage canals.

e Indicators: Temperature, flow rate, flow depth, and channel dimensions; and
biological monitoring for shade canopy over stream.

e Monitoring Frequency/Timeframe: Summer and early winter low-flow conditions.

INCREASED FLOODING DUE TO ALTERED STREAM CHANNEL

e Process/Source: Stream bank widening (trampling by domesticated animals); and
lack of or reduced vegetation along stream corridor necessary to slow water flow.

e Indicators: Aerial photographic survey on subwatershed reaches to identify
channel modification; ground survey of hydraulically modified areas to estimate
size of erosional faces, stream characteristics (class, dimensions, gradient,
roughness, bankfull width and depth, flow rate, and flow depth); and alteration of
size, diversity, and function of riparian vegetation.

e Monitoring Frequency/Timeframe: During low flow and flood flows for channel
characteristics and response; and early summer, peak of growth for vegetation
survey.

DIMINISHED FUNCTION OF RIPARIAN CORRIDORS

e Process/Source: Overgrazing of riparian vegetation; and removal of riparian
vegetation for crops.
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e Indicators: Aerial photographic survey on the lower and middle reaches of
subwatersheds to identify loss of riparian vegetation associated with, in part,
domesticated animal activity and crop planting; ground survey of size, diversity,
and function of existing riparian vegetation in comparison to an upstream
reference location.

e Monitoring Frequency/Timeframe: Early summer, peak of growth.

Loss OF WETLAND HABITAT AND FUNCTION

e Process/Source: Nutrient, chemical, and sediment runoff from agricultural sources
reducing hydraulic and habitat function.

e Indicators: Nitrate, nitrite, orthophosphate, suspended solids, turbidity, particle
settling velocity, grain size distribution, pesticides, and herbicides.

e Monitoring Frequency/Timeframe: Low flow and during high-intensity rainfall.

2.4.3 SAMPLE DESIGN

2.5

2.5.1

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-6 and 2-7 for baseline and focused
monitoring efforts, respectively. The sample design is organized by WMA and identifies
the water quality problems addressed at each sampling and observation location. Sample
and field observation locations are identified on Figures 2-1 through 2-3.

INDUSTRIAL PRACTICES

This section identifies WMAs impacted by industrial practices and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with industrial
practices: South Fork Calaveras Ranches and San Andreas Urban Area. The water quality
problems associated with industrial practices in these WMAs include: metals and
hazardous waste sites.
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TABLE 2-6

SAMPLE DESIGN FOR BASELINE MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Impacted
WMA

Baseline
Sample
Locations

Problems Addressed

Sample
Frequency

Lab
Samples

QA/QC

Samples

Field
Samples

Target
Analytes

Total Number
of Lab Samples

Mormon Slough

L-MS-4

Bacteria and pathogens;
eutrophication; herbicides and
pesticides; elevated water temperature

Fall

1

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

1

L-MS-4

Winter

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle
settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-MS-4

Spring

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-MS-4

Summer

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and
fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

Old Calaveras
Agricultural

L-OCAL-1

Bacteria and pathogens;
eutrophication; herbicides and
pesticides; elevated water temperature;
and diminished function of riparian
corridors

Fall

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, evaluation of shade canopy over stream.

L-OCAL-1

Winter

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle
settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-OCAL-1

Spring

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-OCAL-1

Summer

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and
fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, evaluation of shade canopy over stream. Aerial photographic survey to
identify loss of riparian vegetation; size, diversity, and function of existing riparian vegetation.

Calaveras Main
Stem Agricultural

L-CAL-5

Eutrophication; herbicides and
pesticides; low dissolved oxygen
content; diminished function of
riparian corridors; and loss of wetland
function

Fall

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

Tetra Tech, Inc.
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TABLE 2-6

SAMPLE DESIGN FOR BASELINE MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Calaveras Main L-CAL-5 | Eutrophication; herbicides and Winter 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 2
Stem Agricultural pesticides; low dissolved oxygen settling velocity, grain size distribution; and total and fecal coliform bacteria and pathogens.
content; diminished function of
riparian corridors; and loss of wetland Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
function flow depth, and channel dimensions.
L-CAL-5 Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-CAL-5 Summer 1 1 Lab: TKN, ammonia; Geosmin, MIB, taste and odor; general minerals, anions, heavy metals; herbicides and 1
pesticides; suspended solids; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian vegetation; and size,
diversity, and function of existing riparian vegetation
Indian Creek L-IC-1 Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
eutrophication; suspended sediment; distribution; total and fecal coliform bacteria and pathogens.
elevated water temperature; increased
flooding due to altered stream
channel: diminished function of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
riparian’corridors flow depth, and channel dimensions, and bankfull width/depth and flow rate.
L-IC-1 Summer 1 | Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; total and fecal coliform bacteria. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
Cosgrove Creek | M-CGR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
eutrophication; suspended sediment; distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
elevated water temperature; increased
flooding due to altered stream
channel; diminished function of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
riparian corridors; and loss of wetland flow depth, and channel dimensions, and bankfull width/depth and flow rate.
function
M-CGR-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; and total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
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TABLE 2-6

SAMPLE DESIGN FOR BASELINE MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Lower North Fork | M-NCAL-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
Calaveras eutrophication; suspended sediment; distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
herbicides and pesticides; elevated
water temperature; increased flooding
due to altered stream channel: Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
diminished function of riparia;n flow depth, and channel dimensions, and bankfull width/depth and flow rate.
corridors; and loss of wetland function
M-NCAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
San Andreas M-SADR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
Urban eutrophication; suspended sediment; distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
herbicides and pesticides; elevated
water temperature; increased flooding
due to altered stream channel: Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
diminished function of riparia;n flow depth, and channel dimensions, and bankfull width/depth and flow rate.
corridors; and loss of wetland function
M-SADR-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
South Fork M-SCAL-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 1
Calaveras eutrophication; suspended sediment; settling velocity, and grain size distribution; total and fecal coliform bacteria and pathogens.
elevated water temperature; increased
flooding due to altered stream
channel: diminished function of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
riparian’corridors flow depth, and channel dimensions, and bankfull width/depth and flow rate.
M-SCAL-1 Summer 1 | Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
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TABLE 2-6
SAMPLE DESIGN FOR BASELINE MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
South Fork M-CVTS-1 | Bacteria and pathogens; Winter 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 4
Calaveras Ranches| M-SA-1 | eutrophication; suspended sediment; distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
M-SD-1 | herbicides and pesticides; elevated
M-CHR-1 | water temperature; increased flooding
due to altered stream channel: Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
diminished function of riparia;n flow depth, and channel dimensions, and bankfull width/depth and flow rate.
corridors; and loss of wetland function
M-CVTS-1 Summer 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; and total and 4
M-SA-1 fecal coliform bacteria.
M-SD-1
M-CHR-1 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.

Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
channel roughness, flow rate, and flow depth.
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TABLE 2-7

SAMPLE DESIGN FOR FOCUSED MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples [ Samples Analytes of Lab Samples
Stockton L-SDC-1 | Eutrophication; herbicides and Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Diverting Canal pesticides; elevated water temperature;
and illicit waste disposal Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-SDC-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
Mormon Slough L-MS-5 | Eutrophication; herbicides and Fall 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 3
L-MS-6 | pesticides; elevated water temperature
L-MS-7 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-MS-5 Summer 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 3
L-MS-6
L-MS-7 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
Old Calaveras L-OCAL-2 | Eutrophication; herbicides and Fall 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 2
Agricultural L-OCAL-3 | pesticides; elevated water temperature;
and diminished function of riparian Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
corridors flow depth, and channel dimensions, evaluation of shade canopy over stream.
L-OCAL-2 Summer 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 2
L-OCAL-3
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, evaluation of shade canopy over stream. Aerial photographic survey to
identify loss of riparian vegetation; size, diversity, and function of existing riparian vegetation.
North Bench L-DC-1 Bacteria and pathogens; eutrophication; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
Agriculture suspended sediment; herbicides and distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
pesticides; elevated water temperature;
increased flooding due to altered stream
channel; diminished function of riparian Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
corridors; and loss of wetland function flow depth, and channel dimensions, and bankfull width/depth and flow rate.
L-DC-1 Summer 0 1 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, 0
and function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel
gradient, channel roughness, flow rate, and flow depth.
South Bench L-SG-1 Bacteria and pathogens; eutrophication; Winter 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 2
Agriculture L-PC-1 suspended sediment; herbicides and distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.

pesticides; elevated water temperature;

increased flooding due to altered stream
channel; diminished function of riparian
corridors; and loss of wetland function

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, and bankfull width/depth and flow rate.
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TABLE 2-7

SAMPLE DESIGN FOR FOCUSED MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

eutrophication; suspended sediment;
elevated water temperature;
diminished function of riparian
corridors

velocity, and grain size distribution; BOD; and total and fecal coliform bacteria.

Field: pH, specific conductance, oxidation/reduction potential, temperature, turbidity, and depth.

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
South Bench L-SG-1 Bacteria and pathogens; Summer 0 2 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, 0
Agriculture L-PC-1 eutrophication; suspended sediment; and function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel
herbicides and pesticides; elevated gradient, channel roughness, flow rate, and flow depth.
water temperature; increased flooding
due to altered stream channel;
diminished function of riparian
corridors; and loss of wetland function
Indian Creek M-IC-1 | Bacteria and pathogens; suspended Winter 2 2 Lab: Total and fecal coliform bacteria and pathogens; herbicides and pesticides; suspended solids, particle settling 2
M-IC-2 | sediment; herbicides and pesticides velocity, and grain size distribution
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-IC-1 Spring 2 2 Lab: Total and fecal coliform bacteria; suspended solids; and herbicides and pesticides. 2
M-IC-2
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Cosgrove Creek | M-CGR-2 | Bacteria and pathogens; suspended Winter 3 3 Lab: Total and fecal coliform bacteria and pathogens; herbicides and pesticides; and suspended solids, particle 3
M-CGR-3 | sediment settling velocity, and grain size distribution
M-SVC-1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
Calaveras Main M-CAL-1 [ Bacteria and pathogens; Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids. 1
Stem Agricultural eutrophication; herbicides and
pesticides; diminished function of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
riparian corridors; and loss of wetland flow depth, and channel dimensions.
function
M-CAL-1 Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 1
settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CAL-1 Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian vegetation; and size,
diversity, and function of existing riparian vegetation
New Hogan M-NHR-1 | Bacteria and pathogens; Fall 1 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling 2
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TABLE 2-7

SAMPLE DESIGN FOR FOCUSED MONITORING
AGRICULTURAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
New Hogan M-NHR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling 1
eutrophication; suspended sediment; velocity, and grain size distribution; heavy metals; BOD; and total and fecal coliform bacteria and pathogens.
elevated water temperature;
diminished function of riparian Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
corridors and depth
M-HNR-1 Summer 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; general minerals and anions; herbicides and pesticides; 1
suspended solids, particle settling velocity, and grain size distribution; heavy metals; BOD; and total and fecal
coliform bacteria and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
and depth. Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function of
existing riparian vegetation.
Lower North Fork | M-NCAL-2 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids, particle 1
Calaveras eutrophication; suspended sediment. settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-NCAL-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and total and fecal coliform bacteria. 1
Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function of
existing riparian vegetation.
Upper North Fork | U-NCAL-1 | Bacteria and pathogens; Winter 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; total and fecal coliform bacteria; suspended solids, 2
Calaveras U-ESP-1 | eutrophication; suspended sediment particle settling velocity, and grain size distribution.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions
Jesus Maria Creek | U-JM-2 | Bacteria and pathogens; Winter 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; total and fecal coliform bacteria; suspended solids, 2
eutrophication; suspended sediment particle settling velocity, and grain size distribution.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions
South Fork M-CVTS-2 | Eutrophication; herbicides and Winter 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 4
Calaveras U-SA-2 | pesticides
Tributaries U-SD-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
U-CHR-2 rate.
M-CVTS-2 Summer 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 4
U-SA-2
U-SD-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
U-CHR-2 rate.
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2.5.2 PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with industrial practices in the Calaveras River watershed. In
addition, the proposed monitoring frequency and timeframe necessary to evaluate each
water quality problem is presented.

METALS

e Process/Source: Erosion and transport of metal-laden sediment to streams; and
metal-laden groundwater discharging to stream.

¢ Indicators: For sediment dissolution and movement; general minerals, anions, pH,
heavy metals, turbidity, specific conductance, suspended solids, particle settling
velocity, grain size distribution, flow rate, flow depth, and channel dimensions
downstream of the site. For groundwater discharging to a stream; general
minerals, anions, pH, heavy metals, turbidity, specific conductance, and flow rate.

e Monitoring Frequency/Timeframe: During first significant rainfall, high-intensity
rainfall, or on observable sediment discharge (failed BMP); and late spring when
water table is highest (groundwater discharge).

HAzARDOUS WASTE SITES

e Process/Source: Uncontrolled or partially controlled discharge of chemicals to a
stream, directly or through groundwater seepage.

e Indicators: General minerals, anions, pH, heavy metals, activity-specific organic
chemicals, turbidity, specific conductance, suspended solids, particle settling
velocity, grain size distribution, flow rate, flow depth, and channel dimensions
downstream of the site.

e Monitoring Frequency/Timeframe: Late spring when water table is highest
(groundwater seepage); and during first significant rainfall, high-intensity rainfall,
or on observable sediment discharge (failed BMP).

2.5.3 SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-8 and 2-9 for baseline and focused
monitoring efforts, respectively. The sample design is organized by WMA and identifies
the water quality problems addressed at each sampling and observation location. Sample
and field observation locations are identified on Figures 2-1 through 2-3.
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TABLE 2-8
SAMPLE DESIGN FOR BASELINE MONITORING
INDUSTRIAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
San Andreas M-SADR-1 | Metals Winter 1 1 Lab: General minerals, anions, and heavy metals; suspended solids, particle settling velocity, and grain size 1
Urban distribution.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-SADR-1 Spring 1 1 Lab: General minerals, anions, and heavy metals. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
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TABLE 2-9
SAMPLE DESIGN FOR FOCUSED MONITORING
INDUSTRIAL PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
South Fork M-CVTS-1 [ Metals, hazardous waste sites Spring 3 1 3 Lab: General minerals, anions, and metals; heavy metals; suspended solids, particle settling velocity, and grain size 4
Calaveras Ranches| M-CC-1 distribution.
M-CC-2
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
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2.6

2.6.1

2.6.2

OFF-HIGHWAY VEHICLES AND WATERCRAFT

This section identifies WMAs impacted by OHVs and watercraft and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with OHVs and
watercraft: Stockton Urban, New Hogan, South Fork Calaveras Tributaries, and Arnold
Urban Area. The water quality problems associated with OHVs and watercraft in these
WMASs include: bacteria and pathogens, suspended sediment, MTBE, increased flooding
due to altered stream channel, and diminished function of riparian corridors.

PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with OHVs and watercraft in the Calaveras River watershed. In
addition, the proposed monitoring frequency and timeframe necessary to evaluate each
water quality problem is presented.

BACTERIA AND PATHOGENS
e Process/Source: Body contact during water sports.

e Indicators: Total and fecal coliform bacteria and pathogens at areas of bathing or
high-contact water sports.

¢ Monitoring Frequency/Timeframe: During recreation season in summer.

SUSPENDED SEDIMENT

e Process/Source: Sediment disturbance and entrainment by OHVs crossing through
stream beds; and overused, poorly maintained, or unauthorized trails along
streams that promote rill erosion.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: Observable sediment disturbance after OHV
moves through stream bed; after first significant rainfall; and high-intensity
rainfall.

MTBE

e Process/Source: Unburned fuel discharged from two-stroke boats and jet skis
engines into lake water; unburned fuel discharged from two-stroke OHVs and
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snowmobiles engine into stream; and unburned fuel deposition on snow and soil
followed by runoff to streams.

e Indicators: VOCs, BTEX, TPPH and MTBE in the upper strata of the lake, near
marinas; and VOCs, BTEX, TPPH, and MTBE downstream of snowmobile riding
arcas and SNOPARKS.

e Monitoring Frequency/Timeframe: Before lake turns over (September —October);
and first flush during spring snow melt.

INCREASED FLOODING DUE TO ALTERED STREAM CHANNEL

e Process/Source: Stream bank widening by OHVs.

e Indicators: Aerial photographic survey on subwatershed reaches to identify
channel modification from OHV activity; ground survey of hydraulically
modified areas to estimate size of erosional faces, stream characteristics (class,
dimensions, gradient, roughness, bankfull width and depth, flow rate, and flow
depth), and alteration of size, diversity, and function of riparian vegetation.

e Monitoring Frequency/Timeframe: Summer, during low flow; flow rate and depth
data during flood flows; and vegetation survey during early summer, peak of
growth.

DIMINISHED FUNCTION OF RIPARIAN CORRIDORS

e Process/Source: Loss or damage of vegetation from OHV activities.

e Indicators: Aerial photographic survey to identify loss of riparian vegetation
associated with, in part, OHV activity; ground survey of size, diversity, and
function of existing riparian vegetation in comparison to an upstream reference
location.

e Monitoring Frequency/Timeframe: Early summer, peak of growth.

2.6.3 SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-10 and 2-11 for baseline and
focused monitoring efforts, respectively. The sample design is organized by WMA and
identifies the water quality problems addressed at each sampling and observation
location. Sample and field observation locations are identified on Figures 2-1 through
2-3.
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TABLE 2-10
SAMPLE DESIGN FOR BASELINE MONITORING
OHV AND WATERCRAFT IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Stockton Urban L-CAL-1 |Bacteria and pathogens, MTBE Fall 1 1 | Lab: VOCs, BTEX, TPPH and MTBE. 2
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
L-CAL-1 Winter 1 1 Lab: VOCs, BTEX, TPPH and MTBE; and total and fecal coliform bacteria, and pathogens. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
L-CAL-1 Spring 1 1 Lab: VOCs, BTEX, TPPH and MTBE. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
L-CAL-1 Summer 1 1 Lab: VOCs, BTEX, TPPH and MTBE; suspended solids; and total and fecal coliform bacteria. 1
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TABLE 2-11

SAMPLE DESIGN FOR FOCUSED MONITORING
OHV AND WATERCRAFT IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
New Hogan M-NHR-1 [ Bacteria and pathogens, MTBE Summer 1 1 Lab: VOCs, BTEX, TPPH and MTBE; and total and fecal coliform bacteria, and pathogens. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
South Fork U-SA-3 | Bacteria and pathogens, suspended Winter 5 5 Lab: Suspended solids, particle settling velocity, grain size distribution; herbicides and pesticides; and total and 5
Calaveras U-SA-5 |sediment, MTBE, increased flooding fecal coliform bacteria and pathogens
Tributaries U-SA-6 | due to altered stream channel, and
U-WPL-1 | diminished function of riparian Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
U-BT-1 | corridors flow depth, and channel dimensions.
U-SA-3 Summer 5 1 5 Lab: VOCs, BTEX, TPPH and MTBE; suspended solids, particle settling velocity, grain size distribution; 6
U-SA-5 herbicides and pesticides; and total and fecal coliform bacteria.
U-SA-6
U-WPL-1 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation from OHV
U-BT-1 activity; size of erosional faces, stream class, channel dimensions, channel gradient, channel roughness, bankfull
width and depth, flow rate, and flow depth; and alteration of size, diversity, and function of riparian vegetation.
Arnold Urban U-SA-4 | Bacteria and pathogens, suspended Winter 3 3 Lab: Suspended solids, particle settling velocity, grain size distribution; and total and fecal coliform bacteria and 3
U-COW-1A | sediment, MTBE, increased flooding pathogens
U-COW-1B [ due to altered stream channel, and
diminished function of riparian Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
corridors flow depth, and channel dimensions.
U-SA-4 Summer 3 3 Lab: VOCs, BTEX, TPPH and MTBE; suspended solids, particle settling velocity, grain size distribution; and total 3
U-COW-1A and fecal coliform bacteria.
U-COW-1B

Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation from OHV
activity; size of erosional faces, stream class, channel dimensions, channel gradient, channel roughness, bankfull
width and depth, flow rate, and flow depth; and alteration of size, diversity, and function of riparian vegetation.
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2.7

2.7.1

2.7.2

MINING ACTIVITIES

This section identifies WMAs impacted by mining activities and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with mining
activities: South Bench Agricultural, Calaveras Main Stem Agricultural, Calaveras Main
Stem, South Fork Calaveras, Lower North Fork Calaveras, and South Fork Calaveras
Ranches. The water quality problems associated with mining activities in these WMAs
include: suspended sediment, metals, taste and odor, increased flooding due to altered
stream channel, and diminished function of riparian corridors.

PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with mining activities in the Calaveras River watershed. In addition,
the proposed monitoring frequency and timeframe necessary to evaluate each water
quality problem is presented.

SUSPENDED SEDIMENT

e Process/Source: Undercutting of unstable stream banks that have been reworked
by placer mining and hydraulic mining.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: Moderate- and high-flow (stage/load).

METALS

e Process/Source: Erosion and transport of metal-laden tailings to streams; leachate
from tailings discharging to stream; groundwater from mines discharging to
stream.

e Indicators: General minerals, anions, pH, heavy metals, turbidity, specific
conductance, suspended solids, particle settling velocity, grain size distribution,
flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: During first significant rainfall, high-intensity
rainfall, or on observable sediment discharge (erosion); mid-winter when rainfall
has saturated tailings (leachate); and late spring when water table is highest
(groundwater discharge).
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TASTE AND ODOR

e Process/Source: Stagnant back waters and off channel mining pits and ponds on
the Lower Calaveras River; decaying organic matter and algal waste in stagnant
or highly productive waters produce geosmin and MIB; impacted water moves
back into the main channel as base flow or through flow.

e Indicators: Geosmin, MIB, taste and odor, dissolved oxygen, BOD, TKN,
ammonia, nitrate, nitrite, and orthophosphate in eutrophic backwaters, off-channel
ponds, and downstream of these waters; biological monitoring for productivity
and periphyton; pond dimensions, pond flow rate, pond gradient, flow study (time
of travel); and stream bed substrate composition, stream flow rate, stream flow
depth, channel dimensions, and stream gradient.

e Monitoring Frequency/Timeframe: After fall and spring nutrient loading, during
algal bloom, and after algal bloom.

INCREASED FLOODING DUE TO ALTERED STREAM CHANNEL

e Process/Source: Channel modification during historic placer and hydraulic
mining.

e Indicators: Aerial photographic survey on subwatershed reaches to identify
channel modification from mining activity; ground survey of hydraulically
modified areas to estimate size of erosional faces, size of tailings, stream
characteristics (class, dimensions, gradient, roughness, bankfull width and depth,
flow rate, and flow depth), and alteration of size, diversity, and function of
riparian vegetation.

e Monitoring Frequency/Timeframe: Summer, during low flow; flow rate and depth
data during flood flows; and vegetation survey during early summer, peak of
growth.

DIMINISHED FUNCTION OF RIPARIAN CORRIDORS
e Process/Source: Loss of vegetation from placer and hydraulic mining.
e Indicators: Aerial photographic survey on subwatershed reaches to identify
vegetation patterns associated with channel modification from mining activity;

and ground survey of modified areas to estimate size of alteration, diversity, and
function of riparian vegetation.

e Monitoring Frequency/Timeframe: Early summer, peak of growth.
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2.8

2.8.1

2.8.2

SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or

field), and target analytes are summarized in Tables 2-12 and 2-13 for baseline and
focused monitoring efforts, respectively. The sample design is organized by WMA and
identifies the water quality problems addressed at each sampling and observation
location. Sample and field observation locations are identified on Figures 2-1 through
2-3.

FOREST PRACTICES

This section identifies WMAs impacted by forest practices and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The following WMAs are impacted by water quality problems associated with forest
practices: Lower North Fork Calaveras, Upper North Fork Calaveras, Jesus Maria Creek,
and South Fork Calaveras Tributaries. The water quality problems associated with forest
practices in these WMASs include: suspended sediment; herbicides and pesticides; and
diminished function of riparian corridors.

PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with forest practices in the Calaveras River watershed. In addition,
the proposed monitoring frequency and timeframe necessary to evaluate each water
quality problem is presented.

SUSPENDED SEDIMENT

e Process/Source: Sheet/rill erosion caused by excessive clearing of understory,
leaving too narrow of a riparian corridor, and uncontrolled or misdirected runoff
on skid tracks.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: First significant rainfall, high-intensity
rainfall, and rain on snow event (if applicable).
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HERBICIDES AND PESTICIDES

e Process/Source: Runoff of dissolved and herbicide-laden sediment from forest
harvest areas to streams and lakes.

e Indicators: Herbicides and pesticides.

e Monitoring Frequency/Timeframe: After fall and spring applications (load) and at
low flow (maximum concentration).

DIMINISHED FUNCTION OF RIPARIAN CORRIDORS
e Process/Source: Removal of riparian vegetation by forest harvest practices.
e Indicators: Aerial photographic survey on the upper reaches of subwatersheds to
identify loss of riparian vegetation associated with, in part, historic forest harvest

practices; ground survey of size, diversity, and function of existing riparian
vegetation.

e Monitoring Frequency/Timeframe: Early summer, peak of growth.
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TABLE 2-12

SAMPLE DESIGN FOR BASELINE MONITORING
MINING ACTIVITY IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency | Samples | Samples | Samples Analytes Lab Samples
Calaveras Main M-CAL-2 | Bacteria and pathogens; Fall 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling 1
Stem eutrophication; herbicides and velocity, and grain size distribution.
pesticides; suspended sediment,
metals, increased flooding due to Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
altered stream channel rate, flow depth, and channel dimensions.
M-CAL-2 Winter 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling 1
velocity, and grain size distribution; total and fecal coliform bacteria, and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
M-CAL-2 Spring 1 1 Lab: TKN, ammonia; herbicides and pesticides; suspended solids, particle settling velocity, and grain size 1
distribution; and general minerals, anions, and heavy metals.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
M-CAL-2 Summer 1 1 Lab: TKN, ammonia; herbicides and pesticides; Suspended solids, particle settling velocity, and grain size 1
distribution; general minerals, anions, and heavy metals; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
Aerial photographic survey on to identify channel modification from mining activity; size of erosional faces, size
of tailings, stream class, channel dimensions, channel gradient, channel roughness, bankfull width and depth,
flow rate, and flow depth; and alteration of size, diversity, and function of riparian vegetation.
South Fork M-SCAL-1 | Metals, suspended sediment Winter 1 1 Lab: General minerals, anions, metals; heavy metals; suspended solids, particle settling velocity, and grain size 1
Calaveras distribution
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
South Fork M-CVTS-1 | Suspended sediment, metals, increased Winter 3 3 Lab: Suspended solids, particle settling velocity, and grain size distribution; general minerals, anions, and metals; 3
Calaveras Ranches| M-SA-1 | flooding due to altered stream and heavy metals.
M-SD-1 | channel, and diminished function of
riparian corridors Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow
rate, flow depth, and channel dimensions.
M-CVTS-1 Summer 0 3 Field: Aerial photographic survey to identify channel modification and altered vegetation associated with 0
M-SA-1 historic mining activity; size of erosional faces, size of tailings, stream class, channel dimensions, channel
M-SD-1 gradient, channel roughness, bankfull width and depth, flow rate, and flow depth; and alteration of size, diversity,
and function of riparian vegetation.
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TABLE 2-13

SAMPLE DESIGN FOR FOCUSED MONITORING
MINING ACTIVITY IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Calaveras Main | L-CAL-6A | Suspended sediment, metals, taste and Summer 3 1 3 Lab: TKN, ammonia; Geosmin, MIB, taste and odor; BOD; general minerals, anions, heavy metals; and suspended 4
Stem Agricultural | L-CAL-6B | odor, increased flooding due to altered solids, particle settling velocity, and grain size distribution
L-CAL-6C | stream channel, and diminished
function of riparian corridors Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity; aerial
photographic survey to identify channel modification, pond locations, and altered vegetation patterns associated
with mining activity; pond dimensions, pond flow rate, pond gradient, stream flow rate, stream flow depth, channel
dimensions, and stream gradient; primary productivity, periphyton coverage and speciation; and size of alteration,
diversity, and function of riparian vegetation.
South Bench L-SG-1 Suspended sediment, metals, increased Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution; and general minerals, anions, and 1
Agricultural flooding due to altered stream metals
channel, and diminished function of
riparian corridors Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-SG-1 Summer 0 1 Field: Aerial photographic survey to identify channel modification and altered vegetation associated with historic 0
mining activity; size of erosional faces, size of tailings, stream class, channel dimensions, channel gradient, channel
roughness, bankfull width and depth, flow rate, and flow depth; and alteration of size, diversity, and function of
riparian vegetation.

Lower North Fork | M-CHG-1 | Suspended sediment, metals, increased Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution; general minerals, anions, and metals; |
Calaveras flooding due to altered stream channel and heavy metals.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CHG-1 Summer 0 1 Field: Aerial photographic survey on to identify channel modification from mining activity; size of erosional faces, 0
size of tailings, stream class, channel dimensions, channel gradient, channel roughness, bankfull width and depth,
flow rate, and flow depth; and alteration of size, diversity, and function of riparian vegetation.
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2.8.3

2.9

291

2.9.2

SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Table 2-14 for a focused monitoring effort.
The sample design is organized by WMA and identifies the water quality problems
addressed at each sampling and observation location. Sample and field observation
locations are identified on Figures 2-1 through 2-3.

FIRES

This section identifies WMAs impacted by fires and the associated water quality
problems, describes the processes and indicators associated with each problem, and
presents a sample design to assess identified processes and indicators for each WMA.

IMPACTED WMAS

The South Fork Calaveras Tributaries WMA is impacted by water quality problems
associated with fire. The water quality problems associated with fires in these WMAs
include: suspended sediment and diminished function of riparian corridors.

PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with fires in the Calaveras River watershed. In addition, the
proposed monitoring frequency and timeframe necessary to evaluate each water quality
problem is presented.
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TABLE 2-14

SAMPLE DESIGN FOR FOCUSED MONITORING
FOREST PRACTICES IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Lower North Fork | M-NCAL-2 | Suspended sediment; herbicides and Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids, particle 1
Calaveras pesticides; and diminished function of settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.
riparian corridors.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-NCAL-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; and total and fecal coliform bacteria. 1
Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function of
existing riparian vegetation.
Upper North Fork | U-ESP-1 [ Suspended sediment; herbicides and Winter 1 1 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 1
Calaveras pesticides; and diminished function of
riparian corridors. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-ESP-1 Summer 0 1 Field: Aerial photographic survey to identify loss of riparian vegetation associated with, in part, historic forest 0
harvest practices; and size, diversity, and function of existing riparian vegetation.
Jesus Maria Creek | U-JM-2 | Suspended sediment; herbicides and Winter 1 1 1 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 2
pesticides; and diminished function of
riparian corridors. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-IM-2 Summer 0 1 Field: Aerial photographic survey to identify loss of riparian vegetation associated with, in part, historic forest 0
harvest practices; and size, diversity, and function of existing riparian vegetation.
South Fork U-CVTS-1 Suspended sediment; herbicides and Winter 4 4 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 4
Calaveras U-SA-4 pesticides; and diminished function of
Tributaries U-SA-6 riparian corridors. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
U-WPL-1 flow depth, and channel dimensions.
U-SA-4 Summer 3 3 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 3
U-SA-6
U-WPL-1

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian vegetation associated
with, in part, historic forest harvest practices; and size, diversity, and function of existing riparian vegetation.
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2.10

SUSPENDED SEDIMENT

e Process/Source: Fire removes vegetation and may seal soil to water penetration,
both of which allow sheet and rill erosion.

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: First significant rainfall and high-intensity
rainfall.

DIMINISHED FUNCTION OF RIPARIAN CORRIDORS

e Process/Source: Loss of riparian vegetation by fire.

e Indicators: Aerial photographic survey of subwatershed to identify loss of riparian
vegetation associated with in part historic burns; ground survey of size, diversity,
and function of existing riparian vegetation.

e Monitoring Frequency/Timeframe: Early summer, peak of growth.

SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Table 2-15 for a focused monitoring effort.
The sample design is organized by WMA and identifies the water quality problems
addressed at each sampling and observation location. Sample and field observation
locations are identified on Figures 2-1 through 2-3.

RESERVOIR RELEASES

This section identifies WMAs impacted by reservoir releases and the associated water
quality problems, describes the processes and indicators associated with each problem,
and presents a sample design to assess identified processes and indicators for each WMA.

2.10.1 ImpACTED WMAS

The following WMAs are impacted by water quality problems associated with reservoir
releases: North Bench Agriculture, South Bench Agriculture, Calaveras Main Stem, New
Hogan, and Arnold Urban area. The water quality problems associated with reservoir
releases in these WMASs include: suspended sediment and low dissolved oxygen content.
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TABLE 2-15
SAMPLE DESIGN FOR FOCUSED MONITORING
FIRE IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
South Fork U-SD-3 | Suspended sediment and diminished Winter 2 2 Lab: Suspended solids, particle settling velocity, and grain size distribution. 2
Calaveras U-SD-4 | function of riparian corridors.
Tributaries
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-SD-3 Summer 0 5 Field: Aerial photographic survey to identify loss of riparian vegetation associated with in part historic burns; and 0
U-SD-4 size, diversity, and function of existing riparian vegetation.
U-SA-2
U-SA-3
M-CVTS-2
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2.10.2 PROCESSES AND INDICATORS

This section summarizes the processes and indicators related to specific water quality
problems associated with reservoir releases in the Calaveras River watershed. In addition,
the proposed monitoring frequency and timeframe necessary to evaluate each water
quality problem is presented.

SUSPENDED SEDIMENT

e Process/Source: Release of sediment-laden water from base of reservoir
(especially during fall turnover).

e Indicators: Suspended solids, turbidity, particle settling velocity, grain size
distribution, flow rate, flow depth, channel dimensions.

e Monitoring Frequency/Timeframe: Moderate- and high-flow releases (stage/load)
and low flow releases.

Low DissSOLVED OXYGEN CONTENT

e Process/Source: Stratification of reservoir creates a zone of low dissolved oxygen,
water discharging from the base of reservoir contains little dissolved oxygen.

e Indicators: In lake: diurnal dissolved oxygen, temperature, specific conductance,
BOD, and depth. Downstream: dissolved oxygen, temperature, specific
conductance, flow rate, flow depth, and channel dimensions.

e Monitoring Frequency/Timeframe: Late summer before lake turnover (low
dissolved oxygen at bottom of lake).

2.10.3 SAMPLE DESIGN

This section describes the collection of sampling and field observation data necessary to
evaluate the processes and indicators for each water quality problem identified above.
Sample and field observation locations, sample frequency, sample type (lab, QA/QC, or
field), and target analytes are summarized in Tables 2-16 and 2-17 for baseline and
focused monitoring efforts, respectively. The sample design is organized by WMA and
identifies the water quality problems addressed at each sampling and observation
location. Sample and field observation locations are identified on Figures 2-1 through
2-3.
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TABLE 2-16
SAMPLE DESIGN FOR BASELINE MONITORING
RESERVOIR RELEASE IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
Calaveras Main M-CAL-2 | Suspended sediment and low Fall 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Stem dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CAL-2 Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
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TABLE 2-17

SAMPLE DESIGN FOR FOCUSED MONITORING
RESERVOIR RELEASE IMPACTED WATERSHED MANAGEMENT AREAS
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problem Addressed Frequency | Samples | Samples | Samples Analytes of Lab Samples
North Bench L-OCAL-4 | Suspended sediment and low Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Agriculture dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
South Bench L-PC-1 Suspended sediment and low Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Agriculture dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
Calaveras Main | M-CAL-1 | Suspended sediment and low Fall 1 1 Lab: Suspended solids. 1
Stem dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CAL-1 Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
New Hogan M-NHR-1 | Suspended sediment and low Fall 1 1 1 Lab: Suspended solids, particle settling velocity, grain size distribution. 2
dissolved oxygen content.
Field: Diurnal dissolved oxygen, pH, specific conductance, oxidation/reduction potential, temperature, turbidity,
and depth.
M-NHR-1 Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Field: Diurnal dissolved oxygen, pH, specific conductance, oxidation/reduction potential, temperature, turbidity,
and depth.
Arnold Urban | U-COW-1A | Suspended sediment and low Fall 2 2 Lab: Suspended solids, particle settling velocity, and grain size distribution. 2
U-COW-1B | dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-COW-1A Winter 3 1 3 Lab: Suspended solids, particle settling velocity, and grain size distribution. 4
U-COW-1B
U-COW-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
U-COW-2 Summer 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
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2.11

2.12

SUMMARY OF BASELINE AND FOCUSED MONITORING LOCATIONS

This section summarizes the collection of sampling and field observation data necessary
to evaluate the water quality problems identified for each management issue evaluated in
Section 2.2 through 2.10. Sample and field observation locations, sample frequency,
sample type (lab, QA/QC, or field), and target analytes are summarized in Tables 2-18
and 2-19 for baseline and focused monitoring efforts, respectively. The sample design is
organized by WMA and identifies the water quality problems addressed at each sampling
and observation location. Sample and field observation locations are identified on Figures
2-1 through 2-3.

SAMPLING METHODS

A variety of sampling methods will be used for the Calaveras Watershed Baseline
Monitoring effort. These include grab samples that will be analyzed for various chemical
parameters by Calaveras County’s contract laboratory (Sierra Foothill Laboratory,
Jackson, CA); handheld meters for in situ measurements; aerial photography to assess
channel modifications and riparian cover; and the Rapid Bioassessment Protocol to assess
biological function of the watershed.

2.12.1 SURFACE WATER SAMPLE COLLECTION

Tetra Tech and Calaveras County Water District (CCWD) staff will collect individual
samples from surface water sampling stations as follows:

e  Where multiple sampling stations exist along a moving water source (e.g., a
creek, stream, or drainage channel), the downstream station will be sampled first.
A moving water sample will be taken from the portion of the water with
maximum flow at any given sampling station. If the sampling point is inaccessible
from shore, the sampling personnel will enter the water from a point downstream
of the sampling point, taking care not to disturb the water.

e Water samples will be taken at a point in the body of water at least three feet from
the shore, if possible. If this is not possible, and bridges are accessible, the bridges
will be used as access points for water collection.

e A surface water sample will be collected according to one of the following, or
similar, techniques.

o Direct Method — Sample bottle is inverted, submerged to the specified
depth, turned upright, removed from the water, and then capped. Add
preservative, if any, after sample collection.

o Dipper Method — Sample bottle or container attached to a pole is dipped in
the water, raised above the water, and then capped (if actual sample bottle
used).
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TABLE 2-18

BASELINE MONITORING SUMMARY
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency [ Samples | Samples | Samples Analytes of Lab Samples
Stockton Urban L-CAL-1 | Bacteria and pathogens; Fall 1 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; general minerals, anions, and heavy metals; herbicides and 2
eutrophication; suspended sediment; pesticides.
herbicides, and pesticides; MTBE;
and illicit waste disposal Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
L-CAL-1 Winter 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and 1
pesticides; suspended solids, particle settling velocity, and grain size distribution; and total and fecal coliform
bacteria, and pathogen.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-CAL-1 Spring 1 | Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; herbicides and pesticides; general minerals, anions, and |
heavy metals.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
L-CAL-1 Summer 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and 1
pesticides; suspended solids; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Mormon Slough L-MS-1 Suspended sediment and illicit waste Winter 1 1 Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; total and fecal coliform 1
disposal bacteria, and pathogens; and suspended solids, particle settling velocity, and grain size distribution
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-MS-1 Spring 1 1 Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
Mormon Slough L-MS-4 | Bacteria and pathogens; Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
eutrophication; herbicides and
pesticides; elevated water Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
temperature flow depth, and channel dimensions.
L-MS-4 Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle 1
settling velocity, and grain size distribution; and total and fecal coliform bacteria, and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-MS-4 Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
L-MS-4 Summer 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and 2
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TABLE 2-18

BASELINE MONITORING SUMMARY
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Impacted
WMA

Baseline
Sample
Locations

Problems Addressed

Sample
Frequency

Lab
Samples

QA/QC

Samples

Field
Samples

Target
Analytes

Total Number
of Lab Samples

0Old Calaveras
Agricultural

L-OCAL-1

Bacteria and pathogens;
eutrophication; herbicides and
pesticides; elevated water
temperature; and diminished function
of riparian corridors

Fall

1

1

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, evaluation of shade canopy over stream.

1

L-OCAL-1

Winter

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle
settling velocity, and grain size distribution; and total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-OCAL-1

Spring

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-OCAL-1

Summer

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; and total and
fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, evaluation of shade canopy over stream. Aerial photographic survey to
identify loss of riparian vegetation; size, diversity, and function of existing riparian vegetation.

Calaveras Main

Stem Agricultural

L-CAL-5

Eutrophication; herbicides and
pesticides; low dissolved oxygen
content; diminished function of
riparian corridors; and loss of
wetland function

Fall

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-CAL-5

Winter

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, particle
settling velocity, grain size distribution; and total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-CAL-5

Spring

Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended solids.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

L-CAL-5

Summer

Lab: TKN, ammonia; Geosmin, MIB, taste and odor; general minerals, anions, heavy metals; herbicides and
pesticides; suspended solids; and total and fecal coliform bacteria.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian vegetation; and size,
diversity, and function of existing riparian vegetation

Indian Creek

L-1C-1

Bacteria and pathogens;
eutrophication; suspended sediment;
herbicides and pesticides; THM;
illicit waste disposal; elevated water
temperature; increased flooding due
to altered stream channel; diminished
function of riparian corridors

Winter

Lab: TKN, ammonia; general minerals, anions, and heavy metals; herbicides and pesticides; suspended solids,
particle settling velocity, and grain size distribution; total and fecal coliform bacteria and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, and bankfull width/depth and flow rate.
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BASELINE MONITORING SUMMARY
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velocity, and grain size distribution; total and fecal coliform bacteria, and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency [ Samples [ Samples | Samples Analytes of Lab Samples
Indian Creek L-IC-1 Bacteria and pathogens; Spring 1 1 Lab: TKN, ammonia; trihalomethanes and haloacetic acids; general minerals, anions, and heavy metals; herbicides 1
eutrophication; suspended sediment; and pesticides; suspended solids; and total and fecal coliform bacteria.
herbicides and pesticides; THM;
illicit waste disposal; elevated water Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
temperature; increased flooding due rate.
to altered stream channel; diminished
function of riparian corridors
L-IC-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity. Aerial
photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and function of
existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, flow rate, and flow depth.
Cosgrove Creek | M-CGR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia; suspended solids, particle settling velocity, and grain size distribution; general minerals, 1
eutrophication; suspended sediment; anions, and heavy metals; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
herbicides and pesticides; metals;
THM; effluent-dominated stream;
illicit waste disposal; elevated water Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
temperature; increased flooding due flow depth, and channel dimensions, and bankfull width/depth and flow rate.
to altered stream channel; diminished
function of riparian corridors; and
loss of wetland function.
M-CGR-1 Spring 1 1 1 Lab: TKN, ammonia; herbicides and pesticides; trihalomethanes and haloacetic acids; general minerals, anions, and 2
heavy metals; suspended solids; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-CGR-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity. Aerial
photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and function of
existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, flow rate, and flow depth.
Calaveras Main | M-CAL-2 | Eutrophication, bacteria and Fall 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling 1
Stem pathogens; suspended sediment; velocity, and grain size distribution.
metals; herbicides and pesticides;
low dissolved oxygen content; and Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
increased flooding due to altered flow depth, and channel dimensions.
stream channel
M-CAL-2 Winter 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle settling |
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Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency [ Samples [ Samples | Samples Analytes of Lab Samples
Calaveras Main M-CAL-2 | Eutrophication, bacteria and Spring 1 1 Lab: TKN, ammonia; herbicides and pesticides; suspended solids, particle settling velocity, and grain size 1
Stem pathogens; suspended sediment; distribution; and general minerals, anions, and heavy metals.
metals; herbicides and pesticides;
low dissolved oxygen content; and Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
increased flooding due to altered flow depth, and channel dimensions.
stream channel
M-CAL-2 Summer 1 1 Lab: TKN, ammonia; herbicides and pesticides; Suspended solids, particle settling velocity, and grain size 1
distribution; general minerals, anions, and heavy metals; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
Aerial photographic survey on to identify channel modification from mining activity; size of erosional faces, size of
tailings, stream class, channel dimensions, channel gradient, channel roughness, bankfull width and depth, flow rate,
and flow depth; and alteration of size, diversity, and function of riparian vegetation.
Lower North Fork | M-NCAL-1 | Bacteria and pathogens; Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides. 1
Calaveras eutrophication; suspended sediment;
herbicides and pesticides; elevated
water temperature; increased Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
flooding due to altered stream rate.
channel; diminished function of
riparian corridors; and loss of
wetland function
M-NCAL-1 Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and grain size 1
distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, and bankfull width/depth and flow rate.
M-NCAL-1 Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, and flow
rate.
M-NCAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity. Aerial
photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and function of
existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, flow rate, and flow depth.
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increased flooding due to altered
stream channel; diminished function
of riparian corridors; and loss of
wetland function

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions, and bankfull width/depth and flow rate.

Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency [ Samples [ Samples | Samples Analytes of Lab Samples
San Andreas M-SADR-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia; herbicides and pesticides; general minerals, anions, and heavy metals; suspended solids, 1
Urban eutrophication; suspended sediment; particle settling velocity, and grain size distribution; and total and fecal coliform bacteria and pathogens.
herbicides and pesticides; metals;
effluent-dominated stream; THM; Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
MTBE; illicit waste disposal; flow depth, and channel dimensions, and bankfull width/depth and flow rate.
elevated water temperature;
increased flooding due to altered
stream channel; diminished function
of riparian corridors; and loss of
wetland function
M-SADR-1 Spring 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; trihalomethanes and haloacetic acids; general minerals, 1
anions, and heavy metals; herbicides and pesticides.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
flow depth, and channel dimensions.
M-SADR-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity. Aerial
photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and function of
existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, flow rate, and flow depth.
South Fork M-SCAL-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia; general minerals, anions, and metals; herbicides and pesticides; heavy metals; suspended 1
Calaveras eutrophication; suspended sediment; solids, particle settling velocity, and grain size distribution; and total and fecal coliform bacteria and pathogens.
metals; elevated water temperature;
increased flooding due to altered
stream channel: diminished function Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity, flow rate,
of riparian corridors flow depth, and channel dimensions, and bankfull width/depth and flow rate.
M-SCAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides pesticides; and total and 1
fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity. Aerial
photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and function of
existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, flow rate, and flow depth.
South Fork M-CVTS-1 | Bacteria and pathogens; Winter 4 4 Lab: TKN, ammonia; suspended solids, particle settling velocity, and grain size distribution; general minerals, 4
Calaveras Ranches | M-SA-1 | eutrophication; suspended sediment; anions, and metals; herbicides and pesticides; heavy metals; and total and fecal coliform bacteria and pathogens.
M-SD-1 | herbicides and pesticides; metals;
M-CHR-1 | elevated water temperature;
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Baseline
Impacted Sample Sample Lab QA/QC Field Target Total Number
WMA Locations Problems Addressed Frequency [ Samples [ Samples | Samples Analytes of Lab Samples
South Fork M-CVTS-1 | Bacteria and pathogens; Summer 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; and total and 4
Calaveras Ranches | M-SA-1 | eutrophication; suspended sediment; fecal coliform bacteria.
M-SD-1 | herbicides and pesticides; metals;
M-CHR-1 | elevated water temperature; Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and turbidity.
increased flooding due to altered Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, diversity, and
stream channel; diminished function function of existing riparian vegetation; size of erosional faces, stream class, channel dimensions, channel gradient,
of riparian corridors; and loss of channel roughness, bankfull width and depth, flow rate, and flow depth.
wetland function
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Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency Samples | Samples Samples Analytes Lab Samples
Mormon Slough L-MS-5 Eutrophication; herbicides and Fall 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 3
L-MS-6 pesticides; elevated water
L-MS-7 temperature Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
L-MS-5 Summer 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 3
L-MS-6
L-MS-7 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
Stockton Diverting L-SDC-1 Eutrophication; herbicides and Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Canal pesticides; elevated water
temperature; and illicit waste Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
disposal flow rate, flow depth, and channel dimensions.
L-SDC-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
Old Calaveras L-OCAL-2 | Eutrophication; herbicides and Fall 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 2
Agricultural L-OCAL-3 | pesticides; elevated water
temperature; and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
function of riparian corridors flow rate, flow depth, and channel dimensions, evaluation of shade canopy over stream.
Old Calaveras L-OCAL-2 | Eutrophication; herbicides and Summer 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 2
Agricultural L-OCAL-3 | pesticides; elevated water
temperature; and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
function of riparian corridors flow rate, flow depth, and channel dimensions, evaluation of shade canopy over stream. Aerial
photographic survey to identify loss of riparian vegetation; size, diversity, and function of existing
riparian vegetation.
North Bench L-OCAL-4 | Suspended sediment and low Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution. 1
Agriculture dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
L-DC-1 Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, 1
eutrophication; suspended and grain size distribution; herbicides and pesticides; total and fecal coliform bacteria and pathogens.
sediment; herbicides and
pesticides; elevated water ) ) ) S ) ) o
temperature; increased flooding Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
due to altered stream channel; flow rate, flow depth, and channel dimensions, and bankfull width/depth and flow rate.
diminished function of riparian
corridors; and loss of wetland
function.
L-DC-1 Summer 0 1 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, 0
diversity, and function of existing riparian vegetation; size of erosional faces, stream class, channel
dimensions, channel gradient, channel roughness, flow rate, and flow depth.
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Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency Samples | Samples Samples Analytes Lab Samples
South Bench L-SG-1 Bacteria and pathogens; Winter 2 2 Lab: TKN, ammonia; suspended solids, particle settling velocity, and grain size distribution; herbicides 2
Agriculture L-PC-1 eutrophication; suspended and pesticides; general minerals, anions, and metals; and total and fecal coliform bacteria and pathogens.
sediment; herbicides and
pesticides; metals; elevated Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
water temperature; low dissolved flow rate, flow depth, and channel dimensions, and bankfull width/depth and flow rate.
oxygen content; increased
flooding due to altered stream
channel; diminished function of
riparian corridors; and loss of
wetland function.
L-SG-1 Summer 0 2 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation; size, 0
L-PC-1 diversity, and function of existing riparian vegetation; size of erosional faces, size of tailings, stream
class, channel dimensions, channel gradient, channel roughness, bankfull width and depth, flow rate, and
flow depth.
Calaveras Main Stem | M-CAL-1 | Bacteria and pathogens; Fall 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides 1
Agricultural eutrophication; herbicides and
pesticides; low dissolved oxygen Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
content; diminished function of flow rate, flow depth, and channel dimensions.
riparian corridors; and loss of
wetland function
M-CAL-1 Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, 1
particle settling velocity, grain size distribution; and total and fecal coliform bacteria and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
Calaveras Main Stem M-CAL-1 Eutrophication; herbicides and Spring 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides. 1
Agricultural pesticides; low dissolved oxygen
content; diminished function of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
riparian corridors; and loss of flow rate, flow depth, and channel dimensions.
wetland function
M-CAL-1 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, 1
particle settling velocity, grain size distribution; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian
vegetation; and size, diversity, and function of existing riparian vegetation
L-CAL-6A | Suspended sediment, metals, Summer 3 1 3 Lab: TKN, ammonia; Geosmin, MIB, taste and odor; BOD; general minerals, anions, heavy metals; and 4
L-CAL-6B | taste and odor, increased suspended solids, particle settling velocity, and grain size distribution
L-CAL-6C | flooding due to altered stream
channel, and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, and
function of riparian corridors turbidity; aerial photographic survey to identify channel modification, pond locations, and altered
vegetation patterns associated with mining activity; pond dimensions, pond flow rate, pond gradient,
stream flow rate, stream flow depth, channel dimensions, and stream gradient; primary productivity,
periphyton coverage and speciation; and size of alteration, diversity, and function of riparian vegetation.
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Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency Samples | Samples Samples Analytes Lab Samples
Indian Creek M-IC-1 Bacteria and pathogens; Winter 2 2 Lab: Total and fecal coliform bacteria and pathogens; herbicides and pesticides; suspended solids, 2
M-IC-2 herbicides and pesticides; particle settling velocity, and grain size distribution
suspended sediment
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
M-IC-1 Bacteria and pathogens; Spring 2 2 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; trihalomethanes and haloacetic acids; 2
M-IC-2 eutrophication; herbicides and suspended solids; herbicides and pesticides; and total and fecal coliform bacteria.
pesticides
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
and flow rate.
Cosgrove Creek M-CGR-2 | Bacteria and pathogens, Winter 3 3 Lab: Total and fecal coliform bacteria and pathogens; herbicides and pesticides; and suspended solids, 3
M-CGR-3 | eutrophication, suspended particle settling velocity, and grain size distribution.
M-SVC-1 sediment; THM, effluent-
dominated stream, and loss of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
wetland function flow rate, flow depth, and channel dimensions.
Cosgrove Creek M-CGR-2 | Bacteria and pathogens, Spring 3 3 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; herbicides and pesticides; 3
M-CGR-3 | eutrophication, suspended and total and fecal coliform bacteria.
M-SVC-1 sediment; THM, effluent-
dominated stream, and loss of Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
wetland function and flow rate.
M-CGR-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; trihalomethanes and haloacetic acids; 1
suspended solids; herbicides and pesticides; and total and fecal coliform bacteria.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
and flow rate.
New Hogan M-NHR-1 | Bacteria and pathogens; Fall 1 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle 2
eutrophication; suspended settling velocity, and grain size distribution; BOD; and total and fecal coliform bacteria.
sediment; elevated water
temperature; low dissolved Field: Diurnal dissolved oxygen, pH, specific conductance, oxidation/reduction potential, temperature,
oxygen content; diminished turbidity, and depth.
function of riparian corridors
M-NHR-1 Winter 1 1 Lab: TKN, ammonia; general minerals and anions; herbicides and pesticides; suspended solids, particle 1
settling velocity, and grain size distribution; heavy metals; BOD; and total and fecal coliform bacteria
and pathogens.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
M-NHR-1 Summer 1 1 Lab: VOCs, BTEX, TPPH and MTBE; TKN, ammonia; general minerals and anions; herbicides and 1

pesticides; suspended solids, particle settling velocity, and grain size distribution; heavy metals; BOD;
and total and fecal coliform bacteria and pathogens.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian
vegetation; and size, diversity, and function of existing riparian vegetation.

Tetra Tech, Inc.

2-57




2.0 Baseline Monitoring to Understand Existing Conditions

TABLE 2-19
FOCUSED MONITORING SUMMARY
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency Samples | Samples Samples Analytes Lab Samples
Lower North Fork M-CHG-1 | Suspended sediment, metals, Winter 1 1 Lab: Suspended solids, particle settling velocity, and grain size distribution; and general minerals, 1
Calaveras increased flooding due to altered anions, metals, and heavy metals.
stream channel
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
M-CHG-1 Summer 0 1 Field: Aerial photographic survey on to identify channel modification from mining activity; size of 0
erosional faces, size of tailings, stream class, channel dimensions, channel gradient, channel roughness,
bankfull width and depth, flow rate, and flow depth; and alteration of size, diversity, and function of
riparian vegetation.
M-NCAL-2 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended 1
eutrophication; suspended solids, particle settling velocity, grain size distribution; and total and fecal coliform bacteria, and
sediment; herbicides and pathogens.
pesticides; and diminished
function of riparian corridors. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
M-NCAL-2 Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids; and total and fecal coliform 1
bacteria.
Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function
of existing riparian vegetation.
Upper North Fork U-ESP-1 Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; and suspended 1
Calaveras eutrophication; suspended solids, particle settling velocity, grain size distribution; and total and fecal coliform bacteria.
sediment; herbicides and
pesticides; and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
function of riparian corridors. flow rate, flow depth, and channel dimensions.
U-ESP-1 Summer 0 1 Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function 0
of existing riparian vegetation.
Upper North Fork U-NCAL-1 | Bacteria and pathogens; Winter 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; total and fecal coliform bacteria; suspended 1
Calaveras eutrophication; suspended solids, particle settling velocity, and grain size distribution.
sediment
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions
U-NCAL-1 Summer 0 1 Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function 0
of existing riparian vegetation.
Jesus Maria Creek U-IM-2 Bacteria and pathogens; Winter 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; suspended solids, particle settling velocity, and 2
eutrophication; suspended grain size distribution; herbicides and pesticides; and total and fecal coliform bacteria.
sediment; herbicides and
pesticides; and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
function of riparian corridors. flow rate, flow depth, and channel dimensions.
U-IM-2 Summer 0 1 Field: Aerial photographic survey to identify loss of riparian vegetation; and size, diversity, and function 0
of existing riparian vegetation.
South Fork Calaveras | M-CVTS-1 | Metals, hazardous waste sites Spring 3 1 3 Lab: General minerals, anions, metals, and heavy metals; suspended solids, particle settling velocity, 4
Ranches M-CC-1 and grain size distribution.
M-CC-2
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South Fork Calaveras | U-CVTS-1U- | Suspended sediment; herbicides Winter 2 2 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 2
Tributaries SA-4 and pesticides; and diminished
function of riparian corridors. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
U-SA-4 Summer 1 1 Lab: Herbicides and pesticides; and suspended solids, particle settling velocity, grain size distribution. 1
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions. Aerial photographic survey to identify loss of riparian
vegetation associated with, in part, historic forest harvest practices; and size, diversity, and function of
existing riparian vegetation.
South Fork Calaveras U-SD-3 Suspended sediment and Winter 2 2 Lab: Suspended solids, particle settling velocity, and grain size distribution. 2
Tributaries U-SD-4 diminished function of riparian
corridors.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
U-SD-3 Summer 0 5 Field: Aerial photographic survey to identify loss of riparian vegetation associated with in part historic 0
U-SD-4 burns; and size, diversity, and function of existing riparian vegetation.
U-SA-2
U-SA-3
M-CVTS-2
South Fork Calaveras | M-CVTS-2 | Bacteria and pathogens; Winter 4 4 Lab: TKN, ammonia, nitrate, nitrite, orthophosphate; and herbicides and pesticides; suspended solids, 4
Tributaries U-SA-2 eutrophication; suspended particle settling velocity, and grain size distribution; total and fecal coliform bacteria, and pathogens.
U-SD-2 sediment; and herbicides and
U-CHR-2 pesticides. Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
M-CVTS-2 Summer 4 4 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; and herbicides and pesticides; suspended 4
U-SA-2 solids; and total and fecal coliform bacteria.
U-SD-2
U-CHR-2 Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
and flow rate
South Fork Calaveras U-SA-3 Bacteria and pathogens, Winter 5 5 Lab: Suspended solids, particle settling velocity, grain size distribution; herbicides and pesticides; and 5
Tributaries U-SA-5 suspended sediment, MTBE, total and fecal coliform bacteria and pathogens
U-SA-6 increased flooding due to altered
U-WPL-1 stream channel, and diminished Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
U-BT-1 function of riparian corridors flow rate, flow depth, and channel dimensions.
U-SA-3 Summer 5 1 5 Lab: VOCs, BTEX, TPPH and MTBE; suspended solids, particle settling velocity, grain size 6
U-SA-5 distribution; herbicides and pesticides; and total and fecal coliform bacteria.
U-SA-6
U-WPL-1 Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation from
U-BT-1 OHYV activity; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, bankfull width and depth, flow rate, and flow depth; and alteration of size, diversity, and
function of riparian vegetation.
Arnold Urban U-COW-1A | Suspended sediment and low Fall 2 2 Lab: Suspended solids, particle settling velocity, and grain size distribution. 2
U-COW-1B | dissolved oxygen content.

Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
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2.0 Baseline Monitoring to Understand Existing Conditions

TABLE 2-19
FOCUSED MONITORING SUMMARY
CALAVERAS RIVER WATERSHED MANAGEMENT PROGRAM

Focused
Impacted Sample Sample Lab QA/QC Field Target Total Number of
WMA Locations Problems Addressed Frequency Samples | Samples Samples Analytes Lab Samples
Arnold Urban U-COW-2 | Bacteria and pathogens; Winter 1 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids, 2
eutrophication; suspended particle settling velocity, and grain size distribution; and total and fecal coliform bacteria, and pathogens.
sediment; herbicides and
pesticides; illicit waste disposal, Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
low dissolved oxygen content; flow rate, flow depth, and channel dimensions.
and loss of wetland function
U-SA-4, Bacteria and pathogens, Winter 3 3 Lab: Suspended solids, particle settling velocity, grain size distribution; and total and fecal coliform 3
U-COW-1A | suspended sediment, low bacteria and pathogens
U-COW-1B | dissolved oxygen content.
Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
flow rate, flow depth, and channel dimensions.
U-COW-2 | Bacteria and pathogens; Summer 1 1 Lab: TKN, ammonia, nitrate, nitrite, and orthophosphate; herbicides and pesticides; suspended solids; 1
eutrophication; suspended and total and fecal coliform bacteria.
sediment; herbicides and
pesticides; illicit waste disposal; Field: pH, specific conductance, dissolved oxygen, oxidation/reduction potential, temperature, turbidity,
low dissolved oxygen content; and flow rate.
and loss of wetland function.
U-SA-4, Bacteria and pathogens; Summer 3 3 Lab: VOCs, BTEX, TPPH and MTBE; suspended solids, particle settling velocity, grain size 3
U-COW-1A | suspended sediment; MTBE,; distribution; and total and fecal coliform bacteria.
U-COW-1B | low dissolved oxygen content;

increased flooding due to altered
stream channel; and diminished
function of riparian corridors.

Field: Aerial photographic survey to identify channel modification and loss of riparian vegetation from
OHV activity; size of erosional faces, stream class, channel dimensions, channel gradient, channel
roughness, bankfull width and depth, flow rate, and flow depth; and alteration of size, diversity, and
function of riparian vegetation.
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2.0 Baseline Monitoring to Understand Existing Conditions

o Bailer Method — An appropriate sampling bailer with a ball check valve is
submerged to the desired depth, either directly or by suspending the bailer
on a rope from a pole.

o Syringe Method (for very shallow water) — A disposable plastic filtering
syringe may be used to collect very shallow surface water without
disturbing the sediment. The syringe will be disposed of after each use.

o Peristaltic Pump Method — The sample is collected through a section of
new, flexible, C-Flex (silicone-based) tubing. The tubing intake will be
secured manually or by attaching weights.

e The first collected water will be used to rinse the sampling equipment. Sample
bottles that do not and will not contain preservative must be rinsed with the
sample water prior to filling. Subsequent water collected will be used to fill the
analytical sample bottles until all bottles are filled.

e A stake, pole, or flag identifying the sampling station should be placed at or near
the sampling station for future identification of the location. GPS should be used
to identify the latitude and longitude for each sampling station, if possible. Field
personnel will make a record of the GPS reading and a description of the station
(e.g., location of station relative to permanent landmarks).

e When required (e.g., dissolved metals), a field-filtered water sample will be
collected using a disposable, in-line 0.45 pm membrane filter. The water sample
will be pumped through the filter using a peristaltic pump and a section of C-Flex
tubing. An aliquot of approximately 100 ml of sample will be run through the
tubing and filter prior to collection into the sampling containers. Both the filter
and tubing will be disposed of between samples.

e The sample containers will be appropriate to the analytical method and will be
obtained pre-cleaned and pre-preserved (if required) from Sierra Foothill
laboratory (Jackson, CA). Different containers will be required for specific groups
of analytes in accordance with U.S. EPA Methods. The Watershed Monitoring
Coordinators will confirm with Sierra Foothill laboratory that appropriate
bottleware and preservatives are used and ensure that a sufficient volume of
sample is collected.

2.12.2 IN SitU FIELD MEASUREMENTS

Tetra Tech and Calaveras County Water District (CCWD) staff will collect in situ field
measurements from surface water sampling stations as follows:

e Where multiple sampling stations exist along a moving water source (e.g., a
creek, stream, or drainage channel), the downstream station will be sampled first.
A moving water sample will be taken from the portion of the water with
maximum flow at any given sampling station. If the sampling point is inaccessible
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from shore, the sampling personnel will enter the water from a point downstream
of the sampling point, taking care not to disturb the water.

Water samples will be taken at a point in the body of water at least three feet from
the shore, if possible. If this is not possible, and bridges are accessible, the bridges
will be used as access points for water collection.

Field measurement of parameters will be taken once for each sampling station.
Field parameters (e.g., dissolved oxygen, pH, temperature, turbidity, specific
conductance, ORP) will be measured in such a manner that no contact with the
analytical samples will be made.

All measurement data will be recorded onto waterproofed data sheets.

Equipment used to measure field parameters will be calibrated by field personnel
according to manufacturer’s instructions. Calibration checks will be performed at
least once prior to and at least once following each day of instrument use in the
field and the results will be documented onto the appropriate data sheet.

2.12.3 AERIAL PHOTOGRAPHY

Aerial photography will be used to assess channel modifications and riparian cover.

2.12.4 RAPID BIOASSESSMENT PROTOCOL

Tetra Tech staff will train citizen volunteers to perform the various procedures described
in the Rapid Bioassessment Protocol. These procedures include the following
assessments:

Epifaunal substrate cover
Streambed embeddedness
Stream velocity/depth regimes
Sediment deposition

Channel Flow status

Channel alteration

Frequency of riffles or bends
Bank stability

Vegetative protection

Riparian vegetative zone width
Invertebrate collection/basic identification using keys

These procedures will be explained in greater detail in the Stream Habitat Bioassessment
Monitoring Plan that will be prepared by Tetra Tech within the next few months.
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2.13 DATA ANALYSIS AND PRESENTATION OF RESULTS

All data will be analyzed for completion and quality upon their arrival at the Tetra Tech
offices. After Tetra Tech is satisfied that the data meet the project data objectives, they
will be summarized into tabular and graphic form for use in the project reports.

The concentration of each parameter will be compared to applicable water quality criteria
(Basin Plan, California Toxics Rule, National Toxics Rule, etc.) to assess the potential for
impairment. These discreet water quality data will also be used in conjunction with the
habitat assessment data generated from the Rapid Bioassessment Protocol and
geophysical analyses to assess any cause and effect relationships.
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3.0 ANALYTICAL PROCEDURES,

CALIBRATION, AND SAMPLE INTEGRITY

3.1

3.2

3.2.1

3.2.2

This section describes the analytical methodologies, analytical and calibration
procedures, calibration frequencies, and measures that will be taken during each of the
monitoring events to assure sample integrity.

SELECTION OF ANALYTICAL AND FIELD METHODS

When selecting appropriate analytical methods, Tetra Tech considered the specific
analytes of interest, the sample matrix, and the minimum detectable concentrations
needed to achieve the project objectives.

Only those analytical and field methods that are approved by the EPA will be used for
this study. This provides the greatest level of data reliability as well as compatibility with
data being collected from other studies that have or will be conducted in the watershed.

ANALYTICAL AND FIELD METHODS

This section describes the methods that will be used by the analytical laboratory and the
field crew during each of the monitoring events.

DESCRIPTION OF ANALYTICAL AND FIELD METHODS

Table 3-1 presents the water quality parameters that will be measured, the analytical
methods used, and the type of calibration that will be used for each of the parameters.

CALIBRATION PROCEDURES AND FREQUENCIES

Equipment calibration will take place both in the laboratory and in the field. Each of
these is discussed below.
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Table 3-1
Summary of Water Quality Parameters, Analytical Methods, and Method Calibration Type

Parameter Method Method Calibration Type

Pathogens:

Total Coliform SM 9222B Laboratory — Incubator Temperature
Fecal Coliform SM 9222D Laboratory — Incubator Temperature
Enterococcus SM 9230C Laboratory — Incubator Temperature
Giardia EPA 1623 Laboratory — Microscope/pipettors
Cryptosporidium EPA 1623 Laboratory — Microscope/pipettors
Anions and Nutrients:

Chloride EPA 300 Laboratory — Initial/continuing
Sulfate EPA 300 Laboratory — Initial/continuing
Phosphate-P EPA 365.2 Laboratory — Initial/continuing
Ortho-Phosphate EPA 365.2 Laboratory — Initial/continuing

Total Phosphorus EPA 365.2 Laboratory — Initial/continuing
Nifrate-N EPA 353.2 Laboratory — Initial/continuing
Nifrite-N EPA 353.2 Laboratory — Initial/continuing
Ammonia-N EPA 350.3 Laboratory — Initial/continuing

Total Kjeldahl Nitrogen EPA 351.4 Laboratory — Initial/continuing
Sediment Load:

Total Suspended Solids EPA 160.2 Laboratory — Balance

Grain Size ASTM Laboratory — Balance/pipettors
Settling Velocity ASTM Laboratory — Balance/thermometers
Organics:

Chlorinated Herbicides EPA 8150/8151 Laboratory — Initial/continuing
Organophosphorus Pesticides EPA 8140/8141 Laboratory — Initial/continuing
Organochlorine Pesticides EPA 8081 Laboratory — Initial/continuing

Total PCBs EPA 8082 Laboratory — Initial/continuing
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Summary of Water Quality Parameters, Analytical Methods, and Method Calibration Type

Table 3-1 (continued)

Parameter Method Method Calibration Type
Cations and Heavy Metals:
Arsenic EPA 6020A Laboratory — Initial/continuing
Cadmium EPA 6020A Laboratory — Initial/continuing
Calcium EPA 6020A Laboratory - Initial/continuing
Chromium EPA 6020A Laboratory — Initial/continuing
Copper EPA 6020A Laboratory — Initial/continuing
Lead EPA 6020A Laboratory — Initial/continuing
Magnesium EPA 6020A Laboratory — Initial/continuing
Mercury EPA 6020A Laboratory — Initial/continuing
Nickel EPA 6020A Laboratory — Initial/continuing
Selenium EPA 6020A Laboratory — Initial/continuing
Silver EPA 6020A Laboratory — Initial/continuing
Sodium EPA 6020A Laboratory — Initial/continuing
Zinc EPA 6020A Laboratory — Initial/continuing
Petroleum Hydrocarbons:
VOCs EPA 8260 Laboratory — Initial/continuing
BTEX EPA 8020 Laboratory — Initial/continuing
TEPH EPA 8015 Laboratory — Initial/continuing
TPPH EPA 8015 Laboratory — Initial/continuing
MTBE EPA 8020/8260 Laboratory — Initial/continuing
Taste and Odor:
Geosmin SM 6040B Laboratory — Initial/continuing
MIB SM 6040B Laboratory — Initial/continuing
Surfactants EPA 425.1 Laboratory — Initial/continuing
BOD EPA 405.1 Laboratory — Incubator temperature/DO
meter
1 Dissolved
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Table 3-1 (continued)

Summary of Water Quality Parameters, Analytical Methods, and Method Calibration Type

Parameter

Method

Method Calibration Type

Field Parameters:
Dissolved Oxygen

pH

Turbidity

Specific Conductivity

Temperature

Oxidation/Reduction Potential (ORP)

Rapid Bioassesssment Protocol and
Geophysical Conditions:

Stream habitat conditions
Channel Dimensions
Channel Gradient
Channel Roughness
Bankfull Width and Depth
Stream-bed Substrate Composition
Size of erosional faces
Stream classification
Flow rate and depth
Pond habitat conditions:
Pond primary productivity
Pond periphyton composition
Pond dimensions
Pond throughflow rate

Pond gradient

Aerial Photography

Hand-held meter
Hand-held meter
Hand-held meter
Hand-held meter

Hand-held meter

Hand-held meter

EPA 841-B-99-002

CA Stream Bioassessment
Procedure

Field — Wet air saturation

Field — calibrating solutfions
Field — calibrating solutions
Field — Calibrating solutions

Laboratory — NIST
Thermometer

Field — calibrating solutions

Laboratory — Flow meter
calibration
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3.2.2.1 Laboratory Calibration

Analytical laboratories use initial and continuing calibration procedures to assess the
performance of the analytical equipment that they are using. These are discussed below.

INITIAL CALIBRATION

Calibration procedures determine how the laboratory instruments are performing. An
initial calibration develops a calibration curve using reference standards for each
parameter analyzed. Initial calibration is performed on a frequency required by the
analytical method. Typically, the frequency of calibration is performed with each
analytical batch of samples, at a maximum of once per batch. It may be performed more
(or less) frequently depending on instrument stability.

CONTINUING CALIBRATION

Continuing calibration is performed during the analytical process to verify that the initial
calibration is still applicable. Generally, continuing calibration is performed using a
check standard, though a replication of the initial calibration may be required instead.
Check standards are run after every 20 samples, or as required by the method. Calibration
range criteria are applied to determine if the instrument is performing optimally and
measuring acceptably. The criteria are often expressed as a range of percent recovery of
the initial calibration value. The criteria are narrower than precision and accuracy
requirements of the measurements themselves, typically no worse than 80 to 120 percent
or as required by the standard method. The results of all calibration procedures, initial
and continuing, are recorded in QA/QC notebooks and/or instrument logbooks as
required by the laboratory’s SOP.

3.2.2.2 Field Calibration

A portion of the samples collected will be analyzed for field parameters, including
dissolved oxygen, dissolved oxygen percent saturation, pH, turbidity, specific
conductivity, and ORP. These parameters will be analyzed using hand-held instruments.
Field instruments will be calibrated according to manufacturer’s instructions for every
parameter that will be measured. All instruments will be calibrated before sampling
commences and at least once following each day of instrument use, or when noticeable
drift is occurring. Records of these calibrations and calibration checks will be recorded on
the field parameter sheets and in the field log books.

Dissolved oxygen meters are field calibrated using the air-saturation method, which
assumes that the oxygen concentration in the environment is at 100% saturation. All of
the other parameters use pre-mixed standardized calibrator solutions (at least 2) that must
bracket the low and high ends of the expected range that will be encountered in the
stream.
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3.3

3.3.1

3.3.2

3.3.3

SAMPLE INTEGRITY REQUIREMENTS

Sample integrity will be maintained by using the following procedures.

SAMPLE LABELING

All samples collected will be labeled in a clear and precise way for proper identification
in the field and for tracking in the laboratory. The samples will have pre-assigned,
identifiable, and unique numbers. Sample containers will be labeled with self-adhesive
labels, which are then protected by a single layer of clear packing tape to protect the label
integrity from a wet environment. Each sample will be labeled with the following
information using black, waterproof ink:

Project identification;

Sample identification;

Date (MM/DD/YY) and time (military) that the samples were obtained;
Requested analyses;

Treatment (preservative added, filtered, etc.); and

Initials of sample collector(s).

SAMPLE CONTAINERIZATION, PRESERVATION, STORAGE, AND HOLDING TIMES

Table 3-2 presents the containerization, preservation, and holding time requirements for
each parameter to be analyzed in the laboratory. Container sizes have been selected to
allow for adequate sample volume for the required analysis. All containers and filtration
capsules will be obtained from Sierra Foothill Laboratory, and the laboratory will place
the appropriate amount and type of preservative, if required, into each container before
shipment to Tetra Tech.

The holding times presented were identified from the analytical methods. The holding
time is the duration a sample can be held, from the time it is collected, until the time it is
either preserved or analyzed and still produce acceptable results.

SAMPLE HANDLING AND SHIPMENT

The field team will follow chain-of-custody procedures for each sample collected.
Samples will

When all line items are completed or when the samples are picked up, the field custodian
will sign and date the chain-of-custody form, list the time, and confirm the completeness
of all descriptive information contained on the form.

Tetra Tech, Inc. 3-6



3.0 Analytical Procedures, Calibration, and Sample Integrity

Table 3-2
Sample Analysis, Volumes, Holding Times, and Preservation
Parameter Method Minimum Sample Volume Preservation Holding
Required (Container) Times
Pathogens:
Total Coliform SM 9222B 1,000 ml (poly) Cool to 4°C 24 hrs
Fecal Coliform SM 9222D 1,000 ml (poly) Cool to 4°C 24 hrs
Enterococcus SM 9230C 1,000 ml (poly) Cool to 4°C 24 hrs
Giardia/Cryptosporidium | EPA 1623 10 liter (carboy) Cool to 4°C 24 hrs
Anions and Nutrients:
Chloride EPA 300 2,000 ml (poly) Cool to 4°C 28 days
Sulfate EPA 300 Combine with chloride Cool to 4°C 28 days
Phosphate-P EPA 365.2 2,000 ml (poly) H2S8O4. pH<2 28 days
Ortho-Phosphate EPA 365.2 Combine with chloride Cool to 4°C 48 hrs
Total Phosphorus EPA 365.2 Combine with phosphate H2SO4, pH<2 28 days
Nitrate-N EPA 353.2 Combine with chloride Cool to 4°oC 48 hrs
Nitrite-N EPA 353.2 Combine with chloride Cool to 4°oC 48 hrs
Ammonia-N EPA 350.3 Combine with phosphate H2SO4, pH<2 28 days
Total Kjeldahl Nitrogen EPA 351.4 Combine with phosphate H2SO4, pH<2 28 days
Sediment Load:
Total Suspended Solids EPA 160.2 Combine with chloride Cool to 4°C 7 days
Grain Size ASTM 100 grams None NA
Settling Velocity ASTM Combine with Grain size None NA
Organics:
Chlorinated Herbicides EPA 1,000 ml (glass) None 7 days
8150/8151

Organophosphorus EPA 1,000 ml (glass) None 7 days
Pesticides 8140/8141
Organochlorine EPA 8081 1,000 ml (glass) None 7 days
Pesticides
Total PCBs EPA 8082 Combine with None 7 days

organochlorine pesticides
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Table 3-2 (continued)
Sample Analysis, Volumes, Holding Times, and Preservation

Parameter Method Minimum Sample Preservation Holding
Volume Required Times
(Container)
Cations and Heavy
Metals':
Arsenic EPA 6020A 1,000 ml (poly) HNO3 After filtration, 6 Mos.
pPH<2
Cadmium EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Calcium EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Chromium EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Copper EPA 6020A Combine with arsenic | HNOs3 After filfration 6 Mos.
Lead EPA 6020A Combine with arsenic | HNOs After filtiration 6 Mos.
Magnesium EPA 6020A Combine with arsenic | HNOs After filfration 6 Mos.
Mercury EPA 6020A Combine with arsenic | HNOs After filiration 14 days
Nickel EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Selenium EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Silver EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Sodium EPA 6020A Combine with arsenic | HNOs After filiration 6 Mos.
Zinc EPA 6020A Combine with arsenic | HNOs After filtration 6 Mos.
Pefroleum
Hydrocarbons:
VOCs EPA 8260 2 x40 ml (VOA) HCI, pH<2 14 days
BTEX EPA 8020 2 x40 ml (VOA) HCI, pH<2 14 days
TEPH EPA 8015 1,000 ml (glass) Cool to 4°C 14 days
TPPH EPA 8015 2 x40 ml (VOA) HCI, pH<2 14 days
MTBE EPA 8020/8260 | 2 x 40 ml (VOA) HCI, pH<2 14 days
Taste and Odor:
Geosmin SM 60408 1,000 ml (glass) Cool to 4°C 3 days
MIB SM 6040B Combine with Cool to 4°C 3 days
Geosmin

Surfactants EPA 425.1 1,000 ml (glass) Cool to 4°C 48 hrs
BOD EPA 405.1 2,000 ml (amber) Cool to 4°C 48 hrs
1 Dissolved
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The following information will be completed on the chain-of-custody form.

Project Name: Calaveras Watershed Baseline Monitoring Study

Project Number: T12657-04

Destination: To be determined Laboratory

Technical Contact: TBD Project manager

Samplers: Enter the printed name and signatures for all personnel who
participated in collecting the samples.

Matrix: Enter the sample matrix (water or sediment)

Sampling Location: Enter the assigned sample location number.

Preservation: Enter the preservative information.

Date: Enter the sample collection date (MM/DD/YYYY)

Time: Enter the time of the actual sample collection (24-hour clock).

Number of Containers: Enter the total number of sample containers for a given location.

All samples will be packaged and labeled for shipment in compliance with current
transportation regulations. Only metal or plastic coolers will be used to ship samples. All
sample containers will be placed in heavy-duty plastic bags and wrapped in bubble wrap
to prevent breakage. Empty space in the cooler will be filled with bubble wrap or
Styrofoam peanuts to prevent movement and breakage during shipment.

All forms will be enclosed in a large plastic bag and affixed to the underside of the cooler
lid. Each cooler will be securely taped shut with duct tape or equivalent wrapped at least
twice around the cooler near each end where the hinges are located. A minimum of two
custody seals will be placed across the opening of each cooler.

All samples will be delivered to the selected analytical laboratory(ies) by either Tetra
Tech or CCWD staff via automobile or overnight courier no later than the morning
following the sampling event to ensure that the samples will not exceed allowable
holding times.

When a sample is received, the laboratory sample custodian will assume custody of the
samples and the shipping container will be inspected for security breaches and damage
before it is opened. The sample custodian will open the container and carefully check the
contents for evidence of breakage or leakage. The contents of the container will be
inspected for chain-of-custody record forms and other information or instructions. The
temperature of the cooler will be noted on the chain-of-custody record form, along with
the date and signature of the person making the entry. After the sample custodian verifies
that all of the information on the sample labels is correct and that it correlates with the
information on the chain-of-custody record form, the custodian will sign the
acknowledgment receipt form. The chain-of-custody record will be retained in the
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3.3.4

laboratory project file, and a copy will be returned to the Tetra Tech project manager to
verify receipt.

Any discrepancy between the samples and the chain-of-custody information, any broken
or leaking sample containers, or any abnormal situation will be reported to the laboratory
project manager. The Tetra Tech project manager will immediately be informed of any
problem, and corrective action options will be discussed and implemented. The problem
and its resolution will be noted on a corrective action form, which will be initialed and
dated by the sample custodian.

The following identifying information will be entered into the laboratory’s database or a
bound sample logbook.

Date of receipt

Sample number

Project number

Analyses required

Sample logger’s name/initials

Each shipment of samples received at the laboratory will be assigned a work order
number. Each sample container in the shipment will be given a unique sample number
that includes the work order number and an identifying code. A laboratory sample label
specifying the unique identifier will be attached to each container. A work order will be
prepared that specifies the samples to be analyzed, the analysis required, the QC
requirements, and any other necessary information. The work order, accompanied by a
copy of the chain-of-custody record, will be given to group leaders, who schedule the
digestions, extractions, and analyses to meet applicable holding times or client schedules.
For most analyses, sample preparation data and analysis results are entered into computer
spreadsheets capable of generating analytical report forms and QC summary forms.

Samples will be stored in secure, designated, refrigerated areas, as required for the
analysis to be performed. A logbook or form will be maintained for each refrigerated
area, and the temperature will be recorded each day (either manually or by continuous
strip recorder). The logbook will be used to document whenever a sample is removed
from or replaced in the storage area.

FIELD NOTES AND LOGBOOKS

Field personnel will record all information pertinent to the sampling event in a
waterproof field logbook. Each page of field notes and logbooks will be initialed and
dated by the person making the entries. Logbooks are legal field documents and serve as
chronological representation of the sampling and measurement program. Sufficient detail
will be included in the logbook to summarize the sampling and measurement activities
without having to rely on the recorder’s memory. If any corrections are necessary in the
logbook, the error will be lined out with a single line, and the correction initialed by the
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field personnel. At the end of the field day, blank space on the last page of entries will be
lined out, initialed, and dated.

Field observations and equipment calibration logs will be recorded in logbooks that are
specifically designated for this study. Field observations will include:

e Project identification;

e Location identification (sampling station);

e Sample identification (sample identifier);

e Date and time of sampling;

e Description of sampling location;

e Sampling depth below water surface;

e Sampling method;

¢ Condition of water (standing or moving);

e Description of flow measurement method, if applicable, and any flow data;

e Instrument calibration;

e Results of field measurements and observations (time, temperature, pH, specific
conductivity, turbidity, dissolved oxygen, ORP);

e Name(s) of sample collectors;
e Description of environmental conditions (cloudy, rain, clear, windy, etc.); and

e Sketch-map showing location of sampling station, GPS coordinates, and location
of permanent landmarks.
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4.0 DATA REDUCTION, VALIDATION, AND

REPORTING

4.1

4.2

Correct data reduction and validation equations and procedures must be used to verify
that all laboratory and field data results are scientifically valid, defensible, and
comparable. The following sections describe the data reduction, validation, and reporting
procedures that will be used in the evaluation.

DATA REDUCTION

Each analytical method contains detailed instructions and equations for calculating
compound concentrations. Data will be reduced using the procedures given in the
analytical methods.

The laboratory analysts or the field personnel responsible for the measurements will enter
raw data into logbooks or onto data sheets. In accordance with standard document control
procedures, the laboratory will maintain on file the original copies of all data sheets and
logbooks containing raw data, signed and dated by the responsible analyst. Separate
instrument logs will also be maintained by the laboratory to enable reconstruction of the
run sequences for individual instruments. The laboratory will maintain all data on file for
seven years in a secure archive warehouse than can be accessed only by designated
laboratory personnel. The data will be destroyed during this period, only after instruction
by Tetra Tech.

The laboratory will store all residual samples and sample extracts until the data is
validated.

DATA REVIEW AND VALIDATION

Individual analysts will verify the completion of the appropriate data forms and the
completeness and correctness of data acquisition and reduction. The laboratory group
leader or designee will review calculations daily and will inspect laboratory notebooks
and data sheets weekly to verify accuracy, completeness, and adherence to specified
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4.3

4.3.1

analytical method protocols. Calibration and QC data will be examined daily by the
individual analysts and the laboratory supervisor. The group leader and QA manager or
designee will verify that all instrument systems are in control and that the QA objectives
for precision, accuracy, completeness and detection limits are being met.

Analytical outlier data are defined as QC data that are outside a specific QA objective
range for precision or accuracy for a given analytical method. If QC data are outside
control limits, the laboratory supervisor will investigate to determine the likely causes of
the problem. If necessary, the sample will be reanalyzed, and only the reanalyzed result
will be reported. If the problem is deemed to be in the matrix, both initial and reanalyzed
results will be reported and identified in the laboratory report. If reanalysis is not feasible,
the initial analysis results will be reported, and the results will be flagged and identified
in the laboratory report.

The laboratory project manager and QA manager will be responsible for initial laboratory
data review. The Tetra Tech Watershed Management Coordinators, Mr. Gary Wortham
and Mr. Matt Udell will be responsible for post-laboratory review of laboratory data.

Ten percent of the laboratory and field data will be subjected to a full data validation
according to EPA functional guidelines. If any significant problems are identified in this
10 percent validation effort, then the entire data set will be validated.

REPORTING

This section describes reports that will be submitted by the laboratory to Tetra Tech, as
well as Tetra Tech’s approach to preparing the Calaveras Watershed Baseline Monitoring
Report.

LABORATORY REPORTS

The laboratory project manager, the Tetra Tech project manager, and Tetra Tech’s
Watershed Management Coordinators will approve the completed laboratory reports
before they are used to prepare the Calaveras Watershed Baseline Monitoring Report.
The laboratory will submit full analytical and QC reports, including the following, as
appropriate:

e (ase narrative including a statement of samples received, description of any
deviation from technology evaluation plan-specified procedures, explanation of
any data qualifiers used, and any problems encountered during analysis.

e Chromatograms for all ion chromatograph analyses.

e Computer-generated report forms to report sample results in the units specified in
the analytical methods.

e A QC summary report including summary forms for MS/MSDs; all laboratory
blank samples; calibration standards; and laboratory check samples. The report
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must identify all QC outliers and must contain a detailed discussion of each
outlier and any associated impact on data quality.

e Chain-of-custody forms.

In accordance with standard document control procedures, the laboratory will maintain
on file the original copies of all data sheets and logbooks containing raw data, signed and
dated by the responsible analyst. The laboratory will maintain separate instrument logs to
enable the run sequences to be reconstructed for individual instruments.

4.3.2 CALAVERAS WATERSHED BASELINE MONITORING REPORT

The final Calaveras Watershed Baseline Monitoring Report will contain the following
information, presented below as a typical table of contents:

Executive Summary
Acronyms and Abbreviation
1.0 Introduction

1.1 Watershed Management Program Overview
1.1.1 Progress to Date
1.1.1.1 Field Assessment
1.1.1.2 Watershed Management Plan
1.1.2  Coordination Agencies/Groups
1.1.2.1 CCWD
1.1.2.2 SEWD
1.1.2.3 Tetra Tech, Inc.
1.1.2.4 Sierra Foothill Laboratory
1.1.2.5 Personnel Locations
1.1.3  Citizen/CCWD Staff Training
1.1.3.1 Water Quality Sampling
1.1.3.2 Rapid Bioassessment Protocol
1.1.4 Project Schedule

1.2 Watershed Management Area Approach
1.2.1 Common Land Uses, Issues, And Management Measures
1.2.2  Specific Monitoring Approach
1.2.3 Stakeholder Involvement

1.3 Watershed Monitoring Approach
1.3.1 Understanding Existing Conditions (Phase II)
1.3.2 Developing Targets to Maintain/Improve Watershed Health (Phase III)
1.3.3 Modeling Effect of Management Measures (Phase III)
1.3.4 Monitoring Effectiveness of Implemented Management Measures (Phase
V)

2.0 Baseline Monitoring to Understand Existing Conditions

2.1 Baseline Monitoring Approach
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2.1.1
2.1.2
2.13
2.1.4
2.15

Identification of Issues

Assignment of Issues to WMASs

Identification of Problems Associated with Each Issue

Identification of Processes and Indicators Relevant to Each Problem
Development of a Sample Design to Assess Processes and Indicators

2.2 Issue X

2.2.1
222
223

Impacted WMAs

Processes and Indicators

Sample Design (by Problem)

2.2.3.1 WMA Sampling Summary
2.2.3.2 Focused Sampling Summary

2.3  Summary of WMA Monitoring Locations (By WMA)
2.4 Summary of Focused Monitoring Locations (By WMA)
2.5 Sampling Methods

2.6 Data Analysis And Presentation of Results

3.0 Discussion of Results

4.0 Conclusion and Recommendations

5.0 References

4.4 CALCULATION OF DATA QUALITY INDICATORS

This section presents the specific calculations that will be used to describe the following

data quality

indicators: precision, accuracy, representativeness, completeness, and

detection limits.

4.4.1 PRECISION

Precision is the measure of the reproducibility of the results. Precision will be estimated

by analyzing
between the

duplicate matrix spike (MS) samples. The relative percent difference (RPD)
analyte levels measured in the MS sample and the matrix spike duplicate

(MSD) sample will be calculated using the following equation:

RPD

Where:
RPD
ABS
MS
MSD

= ABS[MS — MSD] x 100
0.5(MS + MSD)

Relative Percent Difference
= Absolute value
= Matrix spike
= Matrix spike duplicate
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44.2

443

44.4

445

ACCURACY

Accuracy is the measure of how well the data compare to the true value. Accuracy will be
estimated by calculating the percent recovery of laboratory MS samples using the
following equation:

%R = (G =Cp) x 100
Ci
Where:
%R = Percent recovery
G = Measured concentration in spiked sample aliquot
Co = Measured concentration in unspiked sample aliquot
C; = Actual concentration of spike added
REPRESENTATIVENESS

Representativenes is the degree to which the data precisely and accurately represent a
characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition. Representativeness is a qualitative parameter
that is maximized by ensuring that sampling locations are selected properly and that a
sufficient number of samples are collected.

COMPLETENESS

Completeness is the measure of the percentage of the data that can be used to evaluate
project objectives. Completeness will be reported as the percentage of all measurements
judged representative and useful. The following equation will be used to determine
completeness:

%C = (V/T) x 100
Where:
%C = Percent completeness
\Y = Number of measurements judged valid
T = Total number of measurements

DETECTION LIMITS

Detection limits are the minimum concentration that can be accurately and routinely
measured by an analytical system. Generally, a detection limit is determined by the
analysis of several samples of water spiked with low concentrations of the target analytes.

The laboratory will determine method detection limits prior to the sampling event. For
each method, seven replicate analyses are conducted. The standard deviation of the
replicates is calculated and multiplied by the 99 percent student’s t-test value (3.143).

Tetra Tech, Inc. 4-5



4.0 Data Reduction, Validation, and Reporting

The actual detection limit is defined as the concentration at which there is 99 percent
certainty that an actual signal, (not analytical system noise), is present.

Section 5.0 specifies QA objectives for detection limits for all parameters to be analyzed
as part of this monitoring effort. Actual detection limits may be higher than the QA
objectives, however, due to matrix interferences that cannot be removed by the sample
preparatory/clean-up methods. Tetra Tech will assess the impact of higher detection
limits on the usefulness of the data and will work with Sierra Foothill Laboratory to
achieve lower detection limits, if needed.

Ten Percent of the samples collected for this study will be for QC purposes. These
samples will include designated MS/MSDs, duplicates, field blanks, equipment blanks,
and temperature blanks.
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5.0 MEASUREMENT QUALITY OBJECTIVES

(MQOs) AND QC REQUIREMENTS

5.1

5.1.1

This section describes MQOs and QC requirements for laboratory measurements. MQOs
are set to establish quantitative criteria for the assessment of data quality. Internal QC
consists of measurements and procedures to verify that MQOs are met. Internal QC
checks and procedures document compliance with the MQOs or demonstrate the need for
corrective action. For this project, internal QC checks will include evaluation of
laboratory activities and procedures, such as extraction and analysis.

MEASUREMENT QUALITY OBJECTIVES

The overall MQO for this monitoring project is to produce well-documented data of
known quality. Quality is measured by the data’s precision, accuracy, completeness,
representativeness, comparability, and detection limits. The objectives for these
parameters are discussed below.

If analytical data fail to meet the MQOs described in this section (for example, because of
matrix interferences), Tetra Tech will explain the reasons for such failures in the Final
Baseline Monitoring Report. This report will also describe any limitations on the
usefulness of the data.

The following corrective actions may be taken for data that do not meet MQOs: (1) verify
that the analytical measurement system was in control, (2) thoroughly check all
calculations, (3) use data qualifiers (flags), and (4) reanalyze the affected samples if a
sufficient quantity of sample is available. Corrective actions for internal QA and QC are
presented in detail in Section 5.2.

PRECISION AND ACCURACY

Precision and accuracy goals depend on the types of samples, analyses, and the ultimate
use of the analytical data. Table 5-1 summarizes the precision and accuracy goals for the
laboratory parameters that will be measured in this study.
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Measurement Quality ObjectiJ::’ :; f:r:tical Water Quality Parameters

Parameter Method Measurement | Detection | Precision | Accuracy
Unit LimitA (RPD)# (% R)C

Pathogens:
Total Coliform SM 9222B CFU/100 ml 1.0 -
Fecal Coliform SM 9222D CFU/100 ml 1.0 - -
Enterococcus SM 9230C CFU/100 ml 1.0 -— -
Giardia/Cryptosporidium EPA 1623 Oocysts 1.0 -—- -
Anions and Nutrients:
Chloride EPA 300 mg/I 0.2 20 ?0-110
Sulfate EPA 300 mg/I 2.0 20 ?0-110
Phosphate-P EPA 365.2 mg/I 0.03 20 80-120
Ortho-Phosphate EPA 365.2 mg/I 0.03 20 90-110
Total Phosphorus EPA 365.2 mg/! 0.1 20 90-110
Nitrate-N EPA 353.2 mg/| 0.05 20 ?0-110
Nitrite-N EPA 353.2 mg/| 0.05 20 ?0-110
Ammonia-N EPA 350.3 mg/I 0.1 20 80-120
Total Kjeldahl Nitrogen EPA 351.4 mg/I 1.0 20 77 - 140
Organics:
Chlorinated Herbicides EPA 8150/8151 ng/l 0.05 20 ?0-110
Organophosphorus EPA 8140/8141 ng/l 0.5 20 20-110
Pesticides
Organochlorine EPA 8081 ng/l 0.05 23-28 15-145
Pesticides
Total PCBs EPA 8082 ng/l 0.05 20 17-150
Petroleum
Hydrocarbons:
VOCs EPA 8260 ng/l 5.0 20 77 -130
BTEX EPA 8020 ng/l 0.5 20 52-143
TEPH EPA 8015 ug/! 50 20 66— 143
TPPH EPA 8015 ug/! 50 20 66— 143
MTBE EPA 8020/8240 ug/! 2.0 20 59 - 135

Tetra Tech, Inc.

5-2
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Table 5-1 (continued)
Measurement Quality Objectives of Critical Water Quality Parameters

Parameter Method Measurement | Detection | Precision | Accuracy
Unit LimitA (RPD)e (% R)C
Cations and Heavy
Metals:
Arsenic EPA 6020A ug/| 1.0 25 80-120
Cadmium EPA 6020A pg/! 1.0 25 80-120
Calcium EPA 6020A pg/! 50 25 80-120
Chromium EPA 6020A pg/! 1.0 25 80-120
Copper EPA 6020A ug/I 1.0 25 80-120
Lead EPA 6020A pg/! 1.0 25 80-120
Magnesium EPA 6020A pg/! 50 25 80-120
Mercury EPA 7470A ug/I 0.5 25 80-120
Nickel EPA 6020A pg/! 1.0 25 80-120
Selenium EPA 6020A ug/| 1.0 25 80-120
Silver EPA 6020A no/l 1.0 25 80-120
Sodium EPA 6020A ug/| 50 25 80-120
Zinc EPA 6020A pg/! 10 25 80-120
Notes:

A Detection limits may be higher for samples with elevated contaminant concentrations.
B Precision as relative percent difference (RPD).
C Accuracy as percent recovery (%R) of maftrix spikes.
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5.1.2

513

5.1.4

5.1.5

For the parameters listed in Table 5-1, accuracy will be evaluated from MS/MSD samples
as percent recovery (%R). In addition, laboratory control samples (LCS), prepared from a
different stock solution than the calibration standards and traceable to established
standards, will be analyzed with each sample batch and the %R will be calculated.
Precision will be evaluated as the RPD between the MS/MSD results. Precision will also
be evaluated using laboratory duplicate samples. An RPD will be calculated for each
analyte in the duplicate pair.

COMPLETENESS

Completeness is an assessment of the amount of valid data obtained from a measurement
system compared to the amount of data expected. The percent completeness is calculated
as follows: the number of samples yielding acceptable data is divided by the total number
of samples to be collected, and the value obtained is then multiplied by 100. The MQO
for the degree of completeness is 90 percent. If completeness is less than 90 percent,
Tetra Tech will document why this objective was not met and the impact of a lower
percentage, if any, on the project.

REPRESENTATIVENESS

For this project, representativeness involves sample size, sample volume, and sampling
locations. The QA goal is to obtain an adequate number of samples that represent the
water and its properties at the time water samples were collected. The volume of sample
collected also depends on the analytical method chosen, allowing for QC sample analysis
and reanalysis, if needed. Method blank samples are also an indicator of
representativeness. If target compounds are not detected in method blank samples, then
the target compounds detected in analytical samples are representative of the sample,
rather than indicative of laboratory or cross contamination.

COMPARABILITY

Data comparability will be maximized by using standard EPA and APHA analytical
methods, when possible. Procedures for all planned methods are specified, and any
deviations from the methods will be documented. All results will be reported down to the
detection limits in the standard units shown in Table 5-1, or in the units specified in the
method. Laboratory calibrations for metal and organic analyses will be based on National
Institute of Standards and Technology (NIST) standards. Comparability will also be
maximized by use of consistent sample collection techniques and analytical methods.

DETECTION LIMITS

Detection limits can be expressed in many ways. Most methods include method detection
limits (MDLs), which are minimum concentrations of pure compounds in reagent water
that can be quantified by a specific laboratory’s analytical equipment. The MDL is
defined as, “the measured concentration that is known with 99 percent certainty to be
greater than analytical system noise.” This limit is considered the lowest concentration
that can be routinely measured; its greatest limitation is the noise of the analytical
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5.1.6

5.2

5.21

522

523

measurement system. Most analytical methods include MDL values that should be
achieved for pure compounds in reagent; however, analyte background or individual
target analytes at high concentration may prevent quantitation of other elements or
compounds at low levels.

DATA RESULTS AND TRACKING

Sierra Foothill Laboratory will provide Tetra Tech with the analytical results within
thirty-five days of sample receipt. The analytical data will be reviewed against the
parameters listed in the previous sections. If any of the data fails the QA objectives, Tetra
Tech will explain such a failure in the Final Report to this project and describe the
limitations and usefulness of the data. A more detailed description of this process is
presented in Section 6.0.

LABORATORY QUALITY CONTROL REQUIREMENTS

Laboratory QC checks are designed to determine analytical precision and accuracy,
demonstrate the absence of interferences and contamination from glassware and reagents,
and ensure the comparability of data. Laboratory QC checks consist of LCSs, method
blank samples, MS/MSD samples, laboratory duplicate samples, and other checks
specified in the methods. The laboratory will also complete initial calibration and
continuing calibration checks according to the specified analytical methods. Each of these
checks and their frequencies is discussed below.

LABORATORY CONTROL SAMPLES

Laboratory control samples consist of reagent water that has been spiked with standard
reference materials at known concentrations. LCSs are analyzed with each analytical
batch or once every 20 samples, for each parameter, whichever is more frequent. LCSs
will also be used to verify laboratory accuracy in the absence of chemical matrix
interferences related to the field samples.

METHOD BLANK SAMPLES

Method blank samples will verify that analytical procedures do not introduce
contaminants that affect the analytical results. The method blank samples will be
prepared by adding all reagents to reagent water for aqueous samples. This blank sample
will then undergo all of the procedures required for sample preparation. The method
blank samples will be analyzed with the field samples prepared under identical
conditions.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

MS/MSD samples will be used to determine the accuracy and precision of the analytical
results. Additional sample volume will be collected in the field and identified as MS and
MSD. The MS and MSD samples will be treated the same as the primary sample
throughout the analytical method. Spike compounds will be added to two of the aliquots
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524

5.2.5

at concentrations specified in the method, and accuracy will be determined as the percent
recovery of the analyte from the sample matrix. Spiking levels will be at least 3 to 5 times
the background level of the target analytes.

LABORATORY DUPLICATE SAMPLES

Laboratory duplicate samples are used as checks on laboratory method precision. A
second aliquot of a sample is measured and labeled as a duplicate. This sample is
digested and analyzed in the same manner as all of the other samples. The results of the
original sample and the duplicate sample are compared and an RPD value is calculated.
The QC limit for the RPD is 20 percent.

DATA TRACKING

Sierra Foothill Laboratory will provide results to Tetra Tech within 35 days of sample
receipt. The data will have gone through the laboratory review process and have met all
of the required QA elements. The data will be delivered to Tetra Tech as both hard copy
and electronic data deliverable (EDD). Both versions will contain all sample results as
well as the QA/QC sample results.
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Measurement systems and associated data will be assessed both on a day-to-day basis by
Tetra Tech project staff (routine assessments) and on a periodic basis by Tetra Tech staff
(audits). Corrective actions will be formulated and implemented in response to any data
quality issues raised during routine assessments or audits.

6.1 ROUTINE ASSESSMENTS
The Tetra Tech project team will routinely assess measurement systems and identify data
quality issues. These assessments will include the following:
e Equipment adequacy or condition for the intended measurement

e Difficulties involved in implementing the sampling and analytical methods
identified in the QAPP

e Actual results compared to what is reasonably expected

e Internal consistency of results

e QC results compared to acceptance criteria or QA objectives

e Other evidence uncovered during day-to-day operations that measurement

systems are not in control or that the data are of questionable validity.

Routine assessments are most often the most effective in identifying data quality issues as
they arise. However, personnel directly involved in a project may not always recognize a
data quality issue. Therefore, audits will be conducted to provide (1) an independent
review of measurement systems and data and (2) additional assurance that data quality
issues are identified and corrected appropriately.

6.2 AuDITS

QA audits are independent assessments of measurement systems and associated data and
are more rigorous than routine assessments. QA audits may be internal or external, and
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6.3

most commonly incorporate technical systems reviews. Tetra Tech personnel
independent of the sampling and analytical teams will conduct internal audits. An
independent organization, typically EPA, conducts external audits. Only internal audits
will be performed for this monitoring study.

An internal technical systems audit (TSA) of field sampling and measurement systems is
planned during the initial phases of field sampling. At a minimum, the following
activities will be audited during the field TSA:

Sample collection

Sample preparation

Process measurements

Field QA/QC

Field documentation

Sample labeling, packaging, and shipping

Project QA management of activities that may affect data quality.

A TSA will also be conducted of the laboratory performing the analyses. The TSA will
be conducted during the initial phase of the project, and the following activities will be
audited, at a minimum:

Sample receipt and sample storage

Internal chain-of-custody procedures

Sample preparation

Sample extraction

Sample analysis

Standards preparation, storage, and use of second source standards
Calibration

Quality control

Data reduction, validation, and reporting

Project and QA management of activities that may affect data quality.

The field and laboratory TSA auditor will be Karen Summers.

CORRECTIVE ACTION

Each member of the Tetra Tech project team is responsible for initiating a
nonconformance memorandum whenever routine assessments reveal that any field or
laboratory measurement activity is (1) not in compliance with the QAPP or (2)
demonstrates a potential data quality issue. The nonconformance memorandum should
document the problem, the probable impact on the quality of the associated data, and the
immediate corrective actions implemented. A copy of all nonconformance memoranda
initiated by the field team will be forwarded to the Tetra Tech project manager to ensure
that appropriate corrective action is implemented.
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Laboratory personnel will initiate a nonconformance memorandum when detecting (1) a
condition adverse to quality, such as control check outside acceptance limits, or (2) any
action in violation of the laboratory QAPP, standard operating procedures (SOP), or the
requirements of this QAPP. The memorandum will document the condition, the likely
impact on the associated data, and the corrective action implemented.

After the corrective action has been identified, the Tetra Tech project manager or the
laboratory project manager will initiate a corrective action memorandum. The corrective
action memorandum will document the corrective action, the personnel involved in the
decision making, and the personnel responsible for implementing the corrective action.

All non-conformances at the laboratory will immediately be reported to the Tetra Tech
project manager by phone or facsimile (In the event that the Tetra Tech project manager
cannot be reached, the laboratory will contact either of the Watershed Management
Coordinators). The project manager will determine whether the nonconformance is likely
to affect the quality of the data and whether additional corrective action, such as
additional sample collection or reanalysis, is required. All nonconformance memoranda
initiated at the laboratory will either be discussed in the case narrative or included in the
laboratory reports. All memoranda will also be included in the final laboratory report
submitted by the laboratory project manager.

The Tetra Tech project manager is directly responsible for ensuring that appropriate
corrective action has been taken for field non-conformances. The laboratory project
manager is responsible for ensuring that appropriate corrective action has been taken for
laboratory non-conformances. The laboratory project manager will also be responsible
for keeping the Tetra Tech project manager informed of the status of laboratory
corrective actions.

The audit report and response serves as the documentation of nonconformance and the
corrective actions taken in response to non-conformances identified during audits. The
Tetra Tech project manager and the laboratory project manager are responsible for
ensuring that corrective actions identified through the audit process are completely
implemented for field and for laboratory activities, respectively.

The Tetra Tech project manager will retain a copy of all non-conformance and corrective
action memoranda generated by Tetra Tech project staff. Copies of all laboratory non-
conformance memoranda and corrective action memoranda will be retained by the
laboratory project manager and then included in the laboratory’s final data report.
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7.0 QUALITY ASSURANCE REPORTS TO
MANAGEMENT

Effective management of environmental measurements requires timely assessment and
review that is facilitated by effective interaction and feedback between the team
members. Periodic internal reports are necessary to provide ongoing evaluation of
measurement data quality. Such reports may include the following:

A summary of project activities and general QA program status
A summary of any QAPP changes

A summary of unscheduled maintenance activities

A summary of corrective action activities

Monthly reports indicating the status of any unresolved problems
Audit results

The results of inspections, summaries of problems, and corrective action requests will be
reported to the Tetra Tech project manager. For laboratory issues, the laboratory project
manager will discuss unresolved requests for corrective action with the Tetra Tech
project manager, who will then take measures to resolve any problems. The laboratory
project manager will then reinspect the problem area to ensure that appropriate corrective
actions have been taken. For issues relating to field measurements, the Tetra Tech
Watershed Management Coordinators will be responsible for QA reports to the Tetra
Tech project manager, who will then be responsible for implementing any required
corrective action.

The final laboratory report for this project will include a separate QA section
documenting QA/QC activities that lend support to the credibility of the data and the
validity of the conclusions. The QA section will include the following items, as
appropriate.

e Changes to the QAPP
e Limitations or constraints on the applicability of the data
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e Results of TSAs

Assessments of data quality in terms of precision, accuracy, completeness, detection
limits, representativeness, and comparability.

Tetra Tech, Inc. 7-2



8.0 REFERENCES

Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment
Protocols for wuse in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fishes. Second Edition. EPA 841-B-99-002. U.S. Environmental
Protection Agency. Office of Water. Washington, D.C.

California Department of Fish and Game. 1999. California Stream Bioassessment
Procedure. California Department of Fish and Game Water Pollution Control Laboratory,
Aquatic Bioassessment Laboratory. Sacramento, CA.

MacDonald, Lee H., A.W. Smart, and R.C. Wissmar. 1991. Monitoring Guidelines to
Evaluate Effects on Forestry Activities on Streams in the Pacific Northwest and Alaska.
EPA 910/9-91-001. U.S. Environmental Protection Agency, Region 10. Seattle, WA.

Tetra Tech, Inc. 8-1



APPENDIX A
HEALTH AND SAFETY PLAN

HEALTH AND SAFETY PLAN

The Calaveras Baseline Monitoring project presents a suite of hazards that should be
addressed by all field personnel. The objective of this Health and Safety Plan is to foster
an awareness of safety equipment, commonly encountered safety hazards, and crew
procedures designed to minimize accidents or injuries incurred while conducting
environmental measurements, monitoring, or other project related activities in the field.
Fieldwork performed for the Calaveras Baseline Monitoring project should follow a
“zero-tolerance” goal. This zero-tolerance goal provides a basis for no accidents or
injuries to be incurred during field activities.

The nearest health care facilities are located in . Their address(es) are:

SAFETY EQUIPMENT LIST

The safety equipment list includes, but is not limited to, the following items that should
be carried in the field at all times:

e Comprehensive First-aid Kit;

e Ample supply of water;

e C(Cellular phone and/or two-way radio;

e [oud whistle;

e Topographic/road map of the Calaveras River Watershed area;

e Road map to hospital;
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e Rescue rope; and

e Fire extinguisher.

GENERAL SAFETY PROTOCOLS

Before arriving at the monitoring site, each crewmember should have all required
equipment and that equipment must be in good working condition. Personal equipment
includes: chest waders, felt soled wading boots, lunch, at least one gallon of drinking
water for each person, and an extra set of warm, dry clothes. Check to ascertain that all
group safety equipment is in the field vehicle and in working condition, including: First-
aid Kit, personal flotation vests, rescue rope, and cell phone with emergency numbers.
On arrival at the monitoring site, be sure that all crewmembers know their location to the
nearest medical assistance, including phone numbers and directions to drive there.
Crewmembers should also be aware of any special medical conditions (e.g., allergy to
bee stings). Crew should identify and discuss potential safety hazards unique to each
monitoring site prior to collecting the first sample.

COMMUNICATION PROTOCOLS

All individuals should work using the buddy system of two or more personnel. Each field
party should have two-way radios and a cell phone with them at all times, particularly
when away from the field vehicle. A loud whistle should also be carried incase personnel
are separated and two-way radios and cell phones aren’t working properly. Daily
confirmation of planned field activities with the project manager or otherwise designated
leader should occur prior to the onset of activities.

The two most important safety concepts are (1) pay attention (be aware of your
surroundings) and (2) use common sense. Crew safety takes first priority, equipment
safety is second, and completion of the task is third.

LAND ACCESS PRECAUTIONS

Permission from property owners must be obtained prior to accessing a property.
Permission may be given in either written or oral form. Do not argue with the landowner
in the event that he/she refuses to give permission to trespass; trespass situations must be
avoided to prevent any possible hostile encounters with property owners.

COMMONLY ENCOUNTERED SAFETY HAZARDS

In the both the wet and dry seasons, there are localized hazards due to unsure footing,
abundant and unstable large debris, exhausting work, poisonous snakes, plants, and
insects, limited communication in mountainous areas, and other hazards. Within the
larger perspective of the watershed, other hazards exist such as travel routes, agricultural
spraying, stream bank safety, and heat. Commonly encountered safety hazards are
discussed in greater detail below.
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TRAFFIC

Keep vehicle speed reduced along backcountry roads, specifically roads with gravel,
washboard, blind curves and lack of signage. Limit unnecessary off-road use of vehicles.

AGRICULTURAL SPRAYING

Do not work within areas that may be near or adjacent to an agricultural field where there
are on-going agricultural spraying activities. Even if the field area is apparently upwind
of spraying, do not work as wind direction may change. Reschedule field activities to
occur several hours later, the following day, or when agricultural spraying has been
suspended.

STREAM BANK COLLAPSE

Stream bank collapse may become a hazard in the event individuals stand too close to the
edge of an embankment, particularly those that might be undercut by erosional activities.
Lack of bank stability is not always obvious.

WATER HAZARDS

Potential safety hazards vary with each stream or river to be monitored. No two
monitoring sites contain the same hazards. Generally, smaller streams classified as
“wading” streams are much safer than “non-wading” rivers. The difference between these
two types deals with water depth and velocity. Wading streams are generally not any
deeper than three feet (in pool areas), whereas rivers can exceed the depth of chest
waders. Other differences are related to water velocity, volume, temperature, and channel
gradient. Larger channels, higher velocity, cold, water temperature, and deeper water, all
equate to increased potential safety hazards.

In larger streams and rivers, pool habitat can exceed chest wader height. When measuring
maximum pool depth in these reaches, use a flotation vest, rescue rope, and a large truck-
tire inner tube, or other flotation device. Have two crewmembers on shore, one to record
data and one to act as safety person. Never use waders where overtopping is a potential
hazard.

Even shallow, fast moving water can present a hazard to monitoring personnel. If long
runs of fast water are present in the proposed monitoring reach, it may be best to relocate
to another site that is safer. If fast water cannot be avoided, use a wading staff, flotation
vest, and rescue rope. Keep safety personnel on shore. If you lose your footing and are
swept downstream, assume a sitting position with your feet pointed downstream and your
arms out to the sides. Use your feet to avoid crashing into large rocks or other debris and
your arms to maneuver into slower water where you can exit the stream.

When working in water that is less than 60°F, always wear waders and warm clothes;
preferably not cotton. Stay as dry as possible. Avoid getting chilled to the point of
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shivering. If you begin to get chilled, leave the water and don’t re-enter until you have
warmed up. Keep an additional set of dry, warm clothes nearby.

ENTANGLEMENT HAZARDS

Entanglement hazards can take many different forms: logs, tree roots, fence wire, logging
cables, fence posts, automobile bodies, shopping carts, and logging debris accumulation,
to name just a few. Point entanglement hazards out to the entire crew when they are
noticed and try to avoid working near these objects.

WATER QUALITY HAZARDS

Many waterbodies are polluted with toxic chemicals and/or pathogens. Avoid ingesting
stream water and try to keep it away from your eyes and any cuts that you might have.
Always carry plenty of fresh drinking water. Never drink untreated stream water.

SUBSTRATE HAZARDS

Channels with fine muds and clays can present a substrate that is too soft to walk in and
presents sinking hazards. Try to sample from a bridge, if possible. Channels with sand
and gravel beds generally offer good footing and easy walking. Channels with cobble and
boulder beds can present slick and treacherous footing. Felt wading boots will offer
increased traction in this type substrate. Crewmembers should walk slowly, pick footing
carefully, and use a wading staff to maintain balance.

OTHER HAZARDS

Field personnel should learn to identify poison oak before going into the field. If
encountered, this plant should be pointed out to the rest of the field crew and contact
avoided.

Encounters with rattlesnakes may be limited by staying alert and aware of your
immediate surroundings. Care should be taken to watch where hands and feet are placed,
avoiding thick brush and rocky outcrops. Personnel should walk slowly while watching
the ground directly ahead, picking footing with care. When a snake is located, there is an
increased likelihood that other snakes are nearby. If possible, vacate the area. Do not
attempt to catch or handle rattlesnakes.

In the event that a rattlesnake bites an individual, seek medical attention immediately.
Approximately 20 to 30 percent of all rattlesnake bites are dry bites, meaning no venom
is injected and there are no symptoms of envenomation. Medical attention should
nevertheless be sought, as there is the possibility of infection. Envenomation is followed
by acute pain and swelling. Keep the victim as still and calm as possible. The bitten limb
should be kept below the rest of the body. Arrangements should be made to transport the
victim to the nearest hospital or medical facility as soon as possible. Preferably, the
victim should not be moved and arrangements should be made for pick-up via
ambulance; however, if you are located in a remote area where access is limited, it may
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be necessary to move the victim to the nearest road and/or transport them to a treatment
facility. Note that ranger stations and fire stations are sometimes equipped to deal with
snakebite. The use of consumer snakebite kits employing constriction bands and suction
methods is generally not recommended. Under no circumstances should a tourniquet be
applied or the bite site be cut with a knife or razor.

Avoid putting your hands where you cannot see. If the work involves turning over rocks
or logs, wear leather work gloves to avoid being stung or bitten by insects or small
animals. Return the rock or log to its original position after inspection.

To minimize contact with ticks, avoid walking through, or resting in thick brush or tall
grass. The use of commercially available tick repellant is recommended when working in
such areas. Ticks often inhabit these areas and wait for a passing host. Throughout the
day and at the end of the day, each crewmember should check themselves for ticks.
Particular attention should be paid to the scalp, neck, ankles, back of legs, and waist.
Wearing light colored clothing can make ticks easier to detect. In the event of a tick bite,
remove the tick by pulling it straight out, enclose it in a ziplock bag or other container,
along with a drop of water, and label it with the person’s name and date of bite. The tick
can be tested for Lyme disease.

Determine whether any personnel on the field crew are known to be allergic to bee stings
or other bites or stings. If persons with such allergies are part of the field crew, an
appropriate adrenaline injection kit should be carried and other field crewmembers
should be made aware of its location and how to use it.
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APPENDIX B
STANDARD OPERATING PROCEDURES

STANDARD OPERATING PROCEDURE NO. 1
FIELD DOCUMENTATION

SCOPE AND APPLICABILITY

This Standard Operating Procedure (SOP) describes the protocol for documenting field
activities. Field personnel will document field activities on formatted field records and
other appropriate data sheets. These formatted record and data sheets will be part of the
project file; all forms must be filled out carefully and completely by one of the personnel
actually performing the field activities.

PROCEDURES
DAILY FIELD RECORD
The field representative will prepare a Daily Field Record form for each day of
fieldwork. Documentation on the multiple-page form will include:
e Project identification;
e Date;
e Time on job (beginning and ending time);
e Weather conditions;
e Activity description;
e List of personnel and visitors on site;

e Safety equipment used and monitoring performed;
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e Waste storage inventory (if any);

e Chronological record of activities and events;

e Comments and variances from project work plan;

e Content of telephone conversations; and

e Signature of the field representative.
The field representative will document all details that would be necessary to recreate the
day’s activities and events at a later time, using as many additional sheets as necessary.
The Daily Field Record also will be used to document field activities that may not be
specified on other field record forms. Other activity-specific documentation requirements

to be recorded on the Daily Field Record are discussed in the Standard Operating
Procedure for each activity.

DOCUMENTATION

FIELD RECORD FORMS
In addition to the Daily Field Record, field personnel will complete specific field record
forms applicable to the field activities being conducted. The procedures for completion of
activity-specific field record forms are presented in the applicable Standard Operating
Procedures. Field record forms include:

e Daily Field Record (SOP No. 1);

e Chain-of-Custody Record and Request for Analysis (SOP No. 2);

e Surface Water Sampling Record (SOP No. 3);

e Equipment Decontamination (SOP No. 4).

Additional field record forms and applicable procedures may be created for project-
specific activities, as necessary.

RECORDS MANAGEMENT

All original field forms will be filed with the appropriate project’s records.

QUALITY ASSURANCE

FORM REVIEW AND FILING

The Project Manager or project designated QA/QC reviewer will review all completed
field forms. Any necessary corrections will be made in pen with a single-line strike out
that is initialed and dated.
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STANDARD OPERATING PROCEDURE NO. 2
SAMPLE CUSTODY, PACKAGING, AND SHIPMENT

SCOPE AND APPLICABILITY

This Standard Operating Procedure (SOP) describes the protocol to be followed for
sample custody, packaging and shipment. The procedures presented herein are intended
to be general in nature. If warranted, appropriate revisions may be made when approved
in writing by the Project Manager.

This SOP applies to any liquid or solid sample that is being transported by the sampler, a
courier or an overnight delivery service.

PROCEDURES

The objectives of this packaging and shipping SOP are: to minimize the potential for
sample breakage, leakage or cross contamination; to provide for preservation at the
proper temperature; and to provide a clear record of sample custody from collection to
analysis.

PACKAGING MATERIALS
The following is a list of materials that will be needed to facilitate proper sample
packaging:

e Chain-of-Custody (CoC) Record forms;

e Coolers (insulated ice chests) or other shipping containers as appropriate to
sample type;

e Transparent packaging tape;

e Zip-lock type bags (note: this is used as a generic bag type, not a specific brand
name);

e Protective wrapping and packaging material;

e Contained ice (packaged and sealed to prevent leakage when melted) or “Blue
Ice”; and

e Chain-of-Custody seals.

SAMPLE CUSTODY FROM FIELD COLLECTION TO LABORATORY

After samples have been collected, they will be maintained under chain-of-custody
procedures. These procedures are used to document the transfer of custody of the samples
from the field to the designated analytical laboratory. The same chain-of-custody
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procedures will be used for the transfer of samples from one laboratory to another, if
required.

The field sampling personnel will complete a Chain-of-Custody Record for each separate
container of samples to be shipped or delivered to the laboratory for chemical or physical
(geotechnical) analysis. Information contained on the triplicate, carbonless form will
include:

e Project identification;

e Date and time of sampling;

e Sample identification;

e Sample matrix type;

e Sample preservation method(s);

e Number and types of sample containers;

e Sample hazards (if any);

e Requested analysis(es);

e Requested sample turnaround time;

e Method of shipment;

e (Carrier/waybill number (if any);

e Signature of sampling personnel;

e Name of Project Manager;

e Signature, name and company of the person relinquishing and the person
receiving the samples when custody is being transferred;

e Date and time of sample custody transfer; and

e Condition of samples upon receipt by laboratory.

The sample collector will cross out any blank space on the CoC form below the last
sample number listed on the part of the form where samples are listed. The samples will
be carefully packaged into shipping containers/ice chests.

The sampling personnel whose signature appears on the CoC form is responsible for the
custody of a sample from time of sample collection until the custody of the sample is
transferred to a designated laboratory, a courier, or to another individual for the purpose
of transporting a sample to the designated laboratory. A sample is considered to be in
their custody when the custodian: (1) has direct possession of it; (2) has plain view of it;
or (3) has securely locked it in a restricted access area.

Custody is transferred when both parties to the transfer complete the portion of the CoC
form under “Relinquished by” and “Received by.” Signatures, printed names, company
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names, and date and time of custody transfer are required. Upon transfer of custody, the
sampling personnel who relinquished the samples will retain the third sheet (pink copy)
of the CoC form. When the samples are shipped by a common carrier, a Bill of Lading
supplied by the carrier will be used to document the sample custody, and its identification
number will be entered on the CoC form. Receipts of Bills of Lading will be retained as
part of the permanent documentation in the project file.

SAMPLE CusTODY WITHIN LABORATORY

The designated laboratory will assume sample custody upon receipt of the samples and
CoC form. Sample custody within the analytical laboratory will be the responsibility of
designated laboratory personnel. The laboratory will document the transfer of sample
custody and receipt by the laboratory by signing the correct portion of the CoC form.
Upon receipt, the laboratory sample custodian will note the condition of the samples, by
checking the following items:

1. Agreement of the number, identification and description of samples received by
comparison with the information on the CoC form; and

2. Condition of samples (no air bubbles in VOA containers; any bottle breakage;
leakage, cooler temperature, etc.).

If any problems are discovered, the laboratory sample custodian will note this
information on the “Laboratory Comments/Condition of Samples” section of the CoC
form, and will notify the sampling personnel or Project Manager immediately. The
Project Manager will decide on the final disposition of the problem samples.

The laboratory will retain the second sheet (yellow copy) of the CoC form and return the
first sheet (white original) to the Project Manager with the final laboratory report of
analytical results. The original of the CoC form will be retained as part of the permanent
documentation in the project file.

A record of the history of the sample within the laboratory containing sample status and
storage location information will be maintained in a logbook, or a computer sample
tracking system, at the laboratory. The following information will be recorded for every
sample access event:

e Sample identification;

e Place of storage;

e Date(s) and time(s) of sample removal and return to storage;

e Accessor’s name and title;

e Reason for access; and

e Comments/observations (if any).
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The laboratory will provide the Project Manager with a copy of the logbook or computer
file information pertaining to a sample upon request.

SAMPLE CUSTODY DURING INTER-LABORATORY TRANSFER

If samples must be transferred from one laboratory to another, the same sample custody
procedures discussed above will be followed. The designated laboratory person (sample
custodian) will complete a CoC Record and sign as the originator. The laboratory
relinquishing the sample custody will retain a copy of the completed form. The laboratory
receiving sample custody will sign the form, indicating transfer of custody, retain a copy,
and return the original record to the Project Manager with the final laboratory report of
analytical results. The CoC Record will be retained as part of the permanent
documentation in the project file. Any additional laboratories used for this project will
meet the same QA/QC standards as the primary laboratory.

PACKAGING AND SHIPPING PROCEDURE

Be sure that all sample containers are properly labeled and all samples have been logged
on the Chain-of-Custody Request for Analysis form in accordance with the procedures
explained above and in the SOP entitled WATER QUALITY SAMPLING.

All samples should be packed in the cooler so as to minimize the possibility of breakage,
cross-contamination and leakage. Before placing the sample containers into the cooler, be
sure to check all sample bottle caps and tighten if necessary. Bottles made of breakable
material (e.g., glass) should also be wrapped in protective material (e.g., bubble wrap,
plastic gridding, or foam) prior to placement in the cooler. Place each bottle or soil liner
into two zip-lock bags to protect from cross-contamination and to keep the sample labels
dry. Place the sample containers upright in the cooler. Avoid stacking glass sample
bottles directly on top of each other.

If required by the method, samples should be preserved to 4°C prior to the analysis.
Water ice or “blue ice” will be used to keep the sample temperatures at 4°C. The ice will
be placed in two zip-lock bags if the samples are to be transported by someone other than
the field sampler (e.g., a courier or overnight delivery service). Place the zip-lock bags of
ice in between and on top of the sample containers so as to maximize the contact between
the containers and the bagged ice. If there is any remaining space at the top of the cooler,
packing material (e.g., Styrofoam pellets or bubble wrap) should be placed to fill the
balance of the cooler. After filling the cooler, close the top and shake the cooler to verify
that the contents are secure. Add additional packaging material if necessary.

When transport to the laboratory by the field sampler is not feasible, sample shipment
should occur via courier or overnight express shipping service that guarantees shipment
tracking and next morning delivery (e.g., Federal Express Priority Overnight). In this
case, place the chain-of-custody records in a zip-lock bag and place the bag on top of the
contents within the cooler. Tape the cooler shut with packaging tape. Packaging tape
should completely encircle the cooler, and a chain-of-custody seal should be signed and
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placed across the packaging tape, and across at least one of the opening points of the
container.

Retain copies of all shipment records provided by the courier or overnight delivery
service and maintain in the project’s file.

DOCUMENTATION AND RECORDS MANAGEMENT

Daily Field Records or a field notebook with field notes will be kept describing the
packaging procedures and the method of shipments. Copies of all shipping records and
chain-of-custody records will be retained in the project files.

QUALITY ASSURANCE

The Project Manager or designated QA reviewer will check and verify that
documentation has been completed and filed per this procedure.

STANDARD OPERATING PROCEDURE NO. 3
WATER QUALITY SAMPLING

SCOPE AND APPLICABILITY

This Standard Operating Procedure (SOP) describes the protocol to be followed during
sampling of surface water or stormwater. The procedures presented herein are intended to
be general in nature. Appropriate revisions may be made to accommodate site-specific
conditions or project-specific protocols when they are approved in writing by the Project
Manager or detailed in a project work plan, sampling plan or quality assurance project
plan.

PROCEDURES
SURFACE WATER SAMPLE COLLECTION

Individual samples from surface water sampling stations will be collected as follows:

A. Where multiple sampling stations exist along a moving water source (i.e., a creek or
drainage channel), the downstream station will be sampled first. A moving water
sample will be taken from the portion of the water with maximum flow at any given
sampling station unless otherwise specified. If the sampling point is inaccessible from
shore, the sampling personnel will enter the water from a point downstream of the
sampling point, taking care not to disturb the water.

B. A standing water sample will be taken at a point in the body of water at least three
feet from the shore, if possible, or unless otherwise specified.
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C. A surface water sample will be collected according to one of the following, or similar,
techniques.

1. Direct Method -- Sample bottle is inverted, submerged to the specified depth,
turned upright, removed from the water, and then capped. Add preservative, if
any, after sample collection.

2. Dipper Method -- Sample bottle or container attached to a pole is dipped in the
water, raised above the water, and then capped (if actual sample bottle used).

3. Bailer Method -- A appropriate sampling bailer with a ball check valve is sub-
merged to the desired sample depth, either directly or by suspending the bailer on
a rope from a pole.

4. Syringe Method (for very shallow water) -- a disposable plastic filtering syringe
may be used to collect very shallow surface water without disturbing the
sediment. The syringe will be disposed of after each use.

5. Peristaltic Pump Method -- The sample is collected through a section of new,
clean, flexible C-Flex (silicone-based) tubing. The tubing intake will be secured
manually or by attaching weights. This procedure may be modified to collect the
sample through a Teflon tube into a sample flask by running the pump on a
vacuum.

D. The first collected water will be used to rinse the sampling equipment. Sample bottles
that do not contain preservative should be rinsed three times with the sample water
prior to filling. Subsequent water collected will be used to fill the analytical sample
bottles until all bottles are filled. Field measurement of parameters will be taken once
for each sampling station. Field parameters (dissolved oxygen, pH, ORP, specific
conductance, temperature, and turbidity) will be measured from a separate container
(instruments will not contact the analytical samples).

E. A stake or pole identifying the sampling station should be placed at or near the
sampling station for future identification of the location. Field personnel will record a
brief description of the stake or pole location in relation to permanent landmarks, and
the sampling location in relation to the stake or pole (example: stake is approximately
100 feet west along Markley Creek from Somersville Road, on north-side shore.
Sampling point is 25 feet south of stake, in middle of Markley Creek). Field
personnel will include a sketch map of the sampling station in the Surface Water
Sampling Record.

SAMPLE FILTRATION

When required, a field-filtered water sample will be collected using a disposable, in-line
0.45 pum filter. The water sample will be pumped through the filter using a peristaltic
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pump and a section of C-Flex (silicone-based) tubing or other appropriate method. An
aliquot of approximately 100 ml of sample will be run through the tubing and filter prior
to collection into the sampling containers. Both the filter and tubing will be disposed of
between samples.

SAMPLE CONTAINERS AND VOLUMES

The sample containers will be appropriate to the analytical method and will be obtained
from the water analysis laboratory or other approved source. Different containers will be
required for specific groups of analytes in accordance with U.S. EPA Methods, project-
specific requirements, and/or other local jurisdictional guidance. The field sampler will
confirm with the laboratory performing the analyses that appropriate bottleware and
preservatives are used and ensure that a sufficient volume of sample is collected.

SAMPLE LABELING
Sample containers will be labeled with self-adhesive tags. Each sample will be labeled
with the following information using waterproof ink.

e Project identification;

e Sample identification;

e Date and time samples were obtained;

e Requested analyses and method;

e Treatment (preservative added, filtered, etc.); and

¢ [Initials of sample collector(s).

Each completely filled in label will be entirely covered with clear packing tape to ensure
that the label does not become waterlogged and slough off.

SAMPLE PRESERVATION AND STORAGE

If required by the project or analytical method, water samples submitted for chemical
analysis will be stored at 4°C in ice-cooled, insulated containers immediately after
collection. Preservation and storage methods depend on the chemical constituents to be
analyzed and should be discussed with the water analysis laboratory prior to sample
collection. EPA and/or other local jurisdictional requirements and/or the requirements of
a project-specific plan (e.g., sampling and analysis plan, work plan, quality assurance
project plan, etc.) shall be adhered to in preservation and storage of water samples.

SAMPLE CusTODY

Samples shall be handled and transported according to the sample custody procedures
discussed in the SOP entitled SAMPLE CUSTODY. The sample collector shall
document each sample on the Chain-of-Custody and Request for Analysis form.
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FIELD MEASUREMENTS

Specific conductance, pH, and temperature measurements may be performed on water
samples at the time of sample collection. Data obtained from these (or other) field water
quality measurements will be recorded on the appropriate sampling records. Separate
aliquots of water shall be used to make field measurements (i.e., sample containers for
laboratory analysis shall not be reopened).

EQUIPMENT CALIBRATION

Equipment used to measure field parameters will be calibrated by field personnel
according to manufacturer’s instructions. Calibration checks will be performed at least
once prior to and at least once following each day of instrument use in the field and the
results will be documented on the Sampling Record for each sampling station.
Calibration will be performed more frequently if equipment drift is observed.

DOCUMENTATION
SURFACE WATER SAMPLING RECORD
Each sampling event for each surface water sampling station will be recorded on a
separate Surface Water Sampling Record form. The documentation should include the
following:

e Project identification;

e Location identification (sampling station);

e Sample identification(s) (including quality control samples);

e Date and time of sampling;

e Description of sampling location;

e Sampling depth below water surface;

e Sampling method;

e Condition of water (standing or moving);

e Description of flow measurement method, if applicable, and any flow data;

e Instrument calibration and cleaning record;

e Results of field measurements and observations (time, temperature, pH, specific
conductance, turbidity, sediment, color);

e Name(s) of sample collector(s); and

e Sketch map showing location of sampling station and permanent landmarks.
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When the sampling activity is completed, the Project Manager or his/her designee will
check the Surface Water Sampling Record, and the original record will be placed in the
project file.

QUALITY CONTROL

CHAIN-OF-CUSTODY AND REQUEST FOR ANALYSIS FORM

A Chain-of-Custody form (CoC) will be filled out as described in the SOP entitled
SAMPLE CUSTODY. Sample custody procedures are discussed and the CoC form
presented in the SOP entitled SAMPLE CUSTODY, PACKAGING AND SHIPMENT.

EQUIPMENT CLEANING

Sample bottles and bottle caps will be cleaned and prepared by the analytical laboratory
or their supplier using standard EPA-approved protocols. Sample bottles and bottle caps
will be protected from dust or other contamination between time of receipt by field
personnel and time of actual usage at the sampling site.

RECORDS REVIEW

The Project Manager or designated QA reviewer will check and verify that
documentation has been completed and filed per this procedure.

OPERATING PROCEDURE NO. 4
EQUIPMENT DECONTAMINATION

SCOPE AND APPLICABILITY

This Standard Operating Procedure (SOP) describes the methods to be used for the
decontamination of all reusable field equipment, which could become contaminated
during use or during sampling. The equipment may include split spoons, bailers, trowels,
shovels, hand augers or any other type of equipment used during field activities.

Decontamination is performed as a quality assurance measure and a safety precaution. It
prevents cross contamination between samples and also helps to maintain a clean
working environment.

Decontamination is achieved mainly by rinsing with liquids, which may include: soap
and/or detergent solutions, tap water, and/or distilled weak acid solution. Equipment may
be allowed to air dry after being cleaned or may be wiped dry with chemical-free towels
or paper towels if immediate re-use is necessary.
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At most project sites, decontamination of equipment that is re-used between sampling
locations will be accomplished between each sample collection point. Waste produced by
decontamination procedures, including waste liquids, solids, rags, gloves, etc., should be
collected and disposed of properly, based upon the nature of contamination.

PROCEDURES

RESPONSIBILITIES

It is the responsibility of the field sampling coordinator to ensure that proper
decontamination procedures are followed and that all waste materials produced by
decontamination are properly managed. It is the responsibility of the project safety officer
to draft and enforce safety measures, which provide the best protection for all persons
involved directly with sampling and/or decontamination.

It is the responsibility of any subcontractors (i.e., drilling contractors) to follow the
proper, designated decontamination procedures that are stated in their contracts and
outlined in the Site-Specific Health and Safety Plan. It is the responsibility of all
personnel involved with sample collection or decontamination to maintain a clean
working environment and ensure that any contaminants are not negligently introduced to
the environment.

SUPPORTING MATERIALS

1. Cleaning liquids: soap and/or detergent solutions (Alconox, etc.), tap water,
distilled water, methanol, weak nitric acid solution, etc.

2. Personal protective safety gear as defined in the Site-Specific Health and Safety
Plan.

Chemical-free towels or paper towels.

Disposable, talc or powder-free, vinyl or nitrile gloves.

Waste storage containers: drums, boxes, plastic bags, etc.

Cleaning containers: plastic and/or stainless steel pans and buckets.

Cleaning brushes.

® N kW

Aluminum foil.

METHODS

The extent of known contamination will determine the degree of decontamination
required. If the extent of contamination cannot be readily determined, cleaning should be
done according to the assumption that the equipment is highly contaminated.
Decontamination procedures should account for the types of contaminants known or
suspected to be present. In general, high levels of organic contaminants should include an
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organic solvent wash step, and high levels of metals contamination should include a weak
acid rinse step.

The procedures listed below constitute the full field decontamination procedure. If
different or more elaborate procedures are required for a specific project, they may be
specified in sampling and analysis or work plan. Such variations in decontamination
protocols may include all, part or an expanded scope of the decontamination procedure
stated herein.

1. Remove gross contamination from the equipment by dry brushing, and rinse with
tap water.

2. Wash with soap or laboratory-grade detergent solution.
Rinse with tap water.

4. Rinse with methanol (optional, for equipment potentially contaminated by organic
compounds).

5. Rinse with acid solution (optional, for equipment potentially contaminated by
metals).

6. Rinse with distilled or deionized water.
7. Repeat entire procedure or any parts of the procedure as necessary.
8. Airdry.

Decontaminated equipment should be stored in sealable containers, such as Ziplock-type
plastic bags or cases or boxes with lids.

DOCUMENTATION

Field notes will be kept describing the decontamination procedures followed. The field
notes will be recorded according to procedures described in the SOP entitled FIELD
DOCUMENTATION.

QuALITY CONTROL

To assess the adequacy of decontamination procedures, field rinsate blanks may be
collected. The specific number of rinsate blanks will be defined in a sampling and
analysis or work plan or by the project manager. In general, at least one field rinsate
blank should be collected per sampling event or per day.

The Project Manager, who will relay the results to the site workers, will evaluate Rinsate
blanks with elevated or detected contaminants. Such results may be indicative of
inadequate decontamination procedures that require corrective actions (e.g., retraining).
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Calaveras River Watershed Management Plan
SAMPLE TASK FORM

Station Name Station Location

Station Number Investigators

Date

Project Name

Place an “X” in the space provided to indicate the completion of each task

Task Completed
1. | GPS coordinates recorded at sampling reach
2. | In situ field measurements recorded
3. | Fish habitat suitability measurements taken, detailed picture drawn, and datasheet
completed, including header information
4. | Flagging placed at lower and upper limits of sampling reach and labeled
5. | Low / High Gradient RBP Habitat sheet completed, including header information
6. | Photos taken, numbers recorded
7. | Pebble Count Form completed, including header information
8. | Header information completed on Sample Task Form
9. | All forms properly filed for transport







HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

habitat; habitat availability
less than desirable;
substrate frequently
disturbed or removed.

habitat; lack of habitat is
obvious; substrate unstable
or lacking.

Gravel, cobble, and
boulder particles are 0-

Gravel, cobble, and
boulder particles are 25-

potential (i.e., logs/snags [yet prepared for
that are not new fall and  [colonization (may rate at
not transient). high end of scale).
20 19 18 17 16| 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are more

All four velocity/depth

Only 3 of the 4 regimes

25% surrounded by fine  |50% surrounded by fine  |75% surrounded by fine  [than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity
of niche space.
20 19 18 17 16| 15 14 13 12 11 mm 9 8 7 6|5 4 3 2 1 0

Only 2 of the 4 habitat

Dominated by 1 velocity/

Little or no enlargement of
islands or point bars and
less than 5% of the bottom
affected by sediment
deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

regimes present (slow- present (if fast-shallow is [regimes present (if fast-  |depth regime (usually
deep, slow-shallow, fast- |missing, score lower than |shallow or slow-shallow [slow-deep).
deep, fast-shallow). (Slow |if missing other regimes). |are missing, score low).
is < 0.3 m/s, deep is > 0.5
m.)
20 19 18 17 16| 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

'Water reaches base of both
lower banks, and minimal
amount of channel
substrate is exposed.

‘Water fills >75% of the
available channel; or
<25% of channel substrate
is exposed.

moderate deposition of  [deposition.
pools prevalent.
20 19 18 17 16 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Very little water in
channel and mostly present|
as standing pools.

20 19 18 17 16

15 14 13 12 11

10 9

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by facing
downstream.

SCORE __ (LB)
SCORE __ (RB)

9. Vegetative
Protection (score
each bank)

SCORE __ (LB)

SCORE __ (RB)

10. Riparian
'Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE __ (RB)

Total Score

Occurrence of riffles
relatively frequent; ratio of]
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of [extensive; embankments |or cement; over 80% of the
minimal; stream with bridge abutments; or shoring structures stream reach channelized
normal pattern. evidence of past present on both banks; and [and disrupted. Instream
channelization, i.e., 40 to 80% of stream reach |habitat greatly altered or
dredging, (greater than channelized and disrupted. [removed entirely.
past 20 yr) may be present,
but recent channelization
is not present.
SCORE 20 19 18 17 16| 15 14 13 12 11 0o 9 8 7 65 4 3 2 1 0

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

Generally all flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the width
of the stream is a ratio of
>25.

20 19 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

0 9 8 7 6

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas frequent
along straight sections and
bends; obvious bank
sloughing; 60-100% of

affected. bank has erosional scars.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or
mowing minimal or not
evident; almost all plants
allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of]
plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

S centimeters or less in
average stubble height.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9
Width of riparian zone >18
meters; human activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

8 7 6
Width of riparian zone 12-
18 meters; human
activities have impacted

zone only minimally.

5 4 3

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

2 1 0
Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

Left Bank 10

Right Bank 10 9




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

3. Pool Variability

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization
and fish cover; mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full

habitat; well-suited for
full colonization
potential; adequate habitat
for maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand,
mud, or clay; mud may be
dominant; some root mats
and submerged vegetation
present.

colonization potential yet prepared for

(i.e., logs/snags that are [ colonization (may rate at

not new fall and not high end of scale).

transient).

20 19 18 17 16| 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or bedrock;
no root mat or vegetation.

20 19 18 17 16
Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

15 14 13 12 11

Majority of pools large-
deep; very few shallow.

10 9 8 7 6

Shallow pools much more
prevalent than deep pools.

5 4 3 2 1 0

Majority of pools small-
shallow or pools absent.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

15 14 13 12 11
Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

15 14 13 12 11
Water fills >75% of the
available channel; or
<25% of channel

substrate is exposed.

0 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

20 19 18 17 16

15 14 13 12 11

0o 9 8 7 6

Total Score



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

8. Bank Stability
(score each bank)

SCORE __ (LB)
SCORE __ (RB)

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

SCORE __(LB)
SCORE __ (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)

SCORE __ (RB)

Banks stable; evidence of
erosion or bank failure absent or
minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable; infrequent,
small areas of erosion mostly
healed over. 5-30% of bank in
reach has areas of erosion.

Moderately unstable; 30-60% of
bank in reach has areas of
erosion; high erosion potential
during floods.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or dredging Some channelization present, Channelization may be Banks shored with gabion or
Alteration absent or minimal; stream with |usually in areas of bridge extensive; embankments or cement; over 80% of the stream
normal pattern. abutments; evidence of past shoring structures present on reach channelized and
channelization, i.e., dredging, | both banks; and 40 to 80% of | disrupted. Instream habitat
(greater than past 20 yr) may be |stream reach channelized and | greatly altered or removed
present, but recent disrupted. entirely.
channelization is not present.
SCORE 20 19 18 17 16 15 14 13 12 11 0o 9 8 7 6 5 4 3 2 1 0
e ______________________________________________________________________________________________|
The bends in the stream The bends in the stream The bends in the stream Channel straight; waterway has
7. Channel increase the stream length 3 to 4 | increase the stream length 2 to 3 | increase the stream length 1 to 2 | been channelized for a long
Sinuosity times longer than if it was ina | times longer than if it was ina |times longer than if it was ina |distance.
straight line. (Note - channel straight line. straight line.
braiding is considered normal in
coastal plains and other low-
lying areas. This parameter is
not easily rated in these areas.)
SCORE 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 54 3 2 1 0

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native vegetation,
including trees, understory
shrubs, or nonwoody
macrophytes; vegetative
disruption through grazing or
mowing minimal or not evident;
almost all plants allowed to
grow naturally.

8 7 6

70-90% of the streambank
surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;
more than one-half of the
potential plant stubble height
remaining.

5 4 3

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common; less than
one-half of the potential plant
stubble height remaining.

2 1 0

Less than 50% of the
streambank surfaces covered by
vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to

5 centimeters or less in average
stubble height.

Left Bank 10 9 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9 9

Width of riparian zone >18
meters; human activities (i.e.,
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not
impacted zone.

8 7 6

Width of riparian zone 12-18
meters; human activities have
impacted zone only minimally.

5 4 3

Width of riparian zone 6-12
meters; human activities have
impacted zone a great deal.

2 1 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

Left Bank 10 9

Right Bank 10 9

Total Score




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

habitat; habitat availability
less than desirable;
substrate frequently
disturbed or removed.

habitat; lack of habitat is
obvious; substrate unstable
or lacking.

Gravel, cobble, and
boulder particles are 0-

Gravel, cobble, and
boulder particles are 25-

potential (i.e., logs/snags [yet prepared for
that are not new fall and  [colonization (may rate at
not transient). high end of scale).
20 19 18 17 16| 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are more

All four velocity/depth

Only 3 of the 4 regimes

25% surrounded by fine  |50% surrounded by fine  |75% surrounded by fine  [than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity
of niche space.
20 19 18 17 16| 15 14 13 12 11 mm 9 8 7 6|5 4 3 2 1 0

Only 2 of the 4 habitat

Dominated by 1 velocity/

Little or no enlargement of
islands or point bars and
less than 5% of the bottom
affected by sediment
deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

regimes present (slow- present (if fast-shallow is [regimes present (if fast-  |depth regime (usually
deep, slow-shallow, fast- |missing, score lower than |shallow or slow-shallow [slow-deep).
deep, fast-shallow). (Slow |if missing other regimes). |are missing, score low).
is < 0.3 m/s, deep is > 0.5
m.)
20 19 18 17 16| 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

'Water reaches base of both
lower banks, and minimal
amount of channel
substrate is exposed.

‘Water fills >75% of the
available channel; or
<25% of channel substrate
is exposed.

moderate deposition of  [deposition.
pools prevalent.
20 19 18 17 16 15 14 13 12 11 (10 9 8 7 6|5 4 3 2 1 0

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Very little water in
channel and mostly present|
as standing pools.

20 19 18 17 16

15 14 13 12 11

10 9

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by facing
downstream.

SCORE __ (LB)
SCORE __ (RB)

9. Vegetative
Protection (score
each bank)

SCORE __ (LB)

SCORE __ (RB)

10. Riparian
'Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE __ (RB)

Total Score

Occurrence of riffles
relatively frequent; ratio of]
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of [extensive; embankments |or cement; over 80% of the
minimal; stream with bridge abutments; or shoring structures stream reach channelized
normal pattern. evidence of past present on both banks; and [and disrupted. Instream
channelization, i.e., 40 to 80% of stream reach |habitat greatly altered or
dredging, (greater than channelized and disrupted. [removed entirely.
past 20 yr) may be present,
but recent channelization
is not present.
SCORE 20 19 18 17 16| 15 14 13 12 11 0o 9 8 7 65 4 3 2 1 0

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

Generally all flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the width
of the stream is a ratio of
>25.

20 19 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

0 9 8 7 6

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas frequent
along straight sections and
bends; obvious bank
sloughing; 60-100% of

affected. bank has erosional scars.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or
mowing minimal or not
evident; almost all plants
allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of]
plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

S centimeters or less in
average stubble height.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9
Width of riparian zone >18
meters; human activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

8 7 6
Width of riparian zone 12-
18 meters; human
activities have impacted

zone only minimally.

5 4 3

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

2 1 0
Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

Left Bank 10

Right Bank 10 9
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME: STATION# DATE/TIME (military):
LOCATION: Deg. Min. Sec. | Form completed by:

Lat. Investigators:

Long.

HABITAT TYPES Indicate the percentage of each habitat type present
“ Cobble % “ Snags % “ Vegetated Banks % “ Sand %

“ Submerged Macrophytes % “ Other ( ) %
SAMPLE Gear used “ D-frame “ kick-net “ Other
COLLECTION
How were the samples collected? “ wading “ from bank “ from boat
Indicate the number of jabs/kicks taken in each habitat type.
“ Cobble “ Snags “ Vegetated Banks “ Sand
“ Submerged Macrophytes “ Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 = Dominant

Periphyton 01 2 3 4 Slimes 0
Filamentous Algae 01 2 3 4 Macroinvertebrates
Macrophvtes 0 1 2 3 4 Fish 0

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 =Rare (1-3 organisms), 2 = Common (3-9 organisms),
3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisontera 0 1 2 3 4] Chironomidae 0
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeropter 0
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4| Trichoptera 0
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4| Other 0
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4/ Sialidae 01 2 3 4
Isopoda 0 1 2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 01 2 3 4

—_—
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PEBBLE COUNT FIELD DATA SHEET

Stream Name: Station #: Date/Time (military):
Location: Deg. Min. Sec. | Form completed by:
Lat. Investigators:
Long.
Field Measurement Grabs
m Transect Feature Type 1 2 3 4 5 6 7 8 9 10
1
2
3
4
5
6
7
8
9
10
Abbreviations:
Silt/Clay = SC Rip Rap =RR
Sand - Very Fine = VF Gabion =G
Sand - Fine =F Earthen Burm =EB
Sand - Medium =M Hard Pan Clay =HP

Sand - Coarse= C

Bedrock

=B

Sand - Very Coarse= VC

Feature Types: Riffle - Run — Glide — Pool The top table is completed in the field., the bottom table is used for Data Entry and QA/QC.

Size Class Size (mm) Feature Number Feature Number Feature Number Total Cumulative Total (for
(for all features) all sizes)
Silt/Clay <0.062
Sand Very Fine 0.062-0.125
Fine 0.125-0.25
Medium 0.25-0.50
Coarse 0.50-1.0
Very Coarse 1.0-2.0
Gravel Very Fine 2-4
Fine 4-6
6-8
Medium 8-12
12-16
Coarse 16-24
24-32
Very Coarse 32-48
48-64
Cobble Small 64-96
96-128
Large 128-192
192-256
Boulder Small 256-384
384-512
Medium 512-1024
Large - Very Large | 1024-4096
Bedrock > 4096
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