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Table 1: QAPP Distribution List Primary Contact Information

Contact Information

Organization’s Mailing Address

Project Manager;
Data Manager:
Contract Manager

Main Contact: Steve Butkus
Phone: 707-576-2834
Email: SButkus@waterboards.ca.gov

Regional Water Quality Control Board
North Coast Region

5550 Skylane Blvd. Suite A

Santa Rosa, CA 95403

Project Quality Assurance Officer;

Main Contact: Rich Fadness
Phone: 707-576-6718
Email: RFadness@waterboards.ca.gov

Regional Water Quality Control Board
North Coast Region

5550 Skylane Blvd. Suite A

Santa Rosa, CA 95403

Lawrence Berkeley National Laboratory;
Laboratory Director

Main Contact: Gary Anderson
Phone: 510-495-2795
Email: glandersen@]lbl.gov

Lawrence Berkeley National Laboratory
Ecology Department

One Cyclotron Road, MS 70A-3317
Berkeley, CA 94720

Cel Analytical Laboratories;
Laboratory Director

Main Contact: Yeggie Dearborn
Phone: 415-882-1690
Email: yeggie@celanalytical.com

Cel Analytical, Inc.
82 Mary Street, Suite #2
San Francisco, CA 94103

Sonoma County Public Health Laboratory -

Laboratory Director

Main Contact: Michael Ferris
Phone: 707-565-4711
Email: MFERRIS@sonoma-county.org

County of Sonoma

Department of Public Health Services
3313 Chanate Road

Santa Rosa, CA 95404
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A4: Project/Task Organization

A monitoring study has been initiated by the North Coast Regional Water Quality Control Board.
This QAPP serves as a supplemental sampling plan for the Russian River Pathogen Indicator
Bacteria TMDL Monitoring Plan. Additional water samples for laboratory analysis will be
collected in conjunction with the Russian River Pathogen Indicator Bacteria TMDL sampling
efforts. The North Coast Regional Water Board will be responsible for the collection of samples
for the analysis of Bacteroides, stable isotope analyses of nitrate for relative source differences in
oxygen (6180) and nitrogen (615N), and fast DNA microarray (Phylochip) samples.

Sonoma County Public Health Laboratory will be responsible for the analysis of Bacteroides
samples. Cel Analytical Laboratories will be responsible for the analysis of stable isotope
analyses of nitrate samples. Lawrence Berkeley National Laboratory (LBNL) will be
responsible for the analysis of Phylochip samples.

Table 2 identifies all personnel involved with this study. Descriptions of each person’s
responsibilities follow the table. Figure 1 shows relationships between personnel.

Table 2. Personnel responsibilities.

Oraanizational Contact Information
Name Project Title Affgilliation (Telephone number, fax
number, email address.)
Project Manager; (707)-576-2834
Steve Butkus Data Manager; ggr?(;ri?ii]ta ter Board (707)-523-0135
Contract Manager g sbutkus@waterboards.ca.gov
. (707)-576-6718
Rich Fadness Project QA Officer g;’r:grf;‘l’a\‘w“a er Board | (707)-523-0135
& rfadness@waterboards.ca.gov
Lawrence Berkele 510-495-2795
Gary Anderson Contract Lab Director . Y 510-486-7152
National Laboratory
glandersen@lbl.gov
Lawrence Berkele 510-486-4498
Yvette Piceno Contract Lab QA Officer . Y 510-486-7152
National Laboratory .
ympiceno@lbl.gov
. 415-882-1690
Yeggie Dearborn Contract Lab Director Cel Analy'tlcal 415-882-1685
Laboratories . .
yeggie(@celanalytical.com
. 415-882-1690
Steven Tan Contract Lab QA Officer Cel Analy'tlcal 415-882-1685
Laboratories .
steven@celanalytical.com
Sonoma County (707)-565-4711
Michael Ferris Contract Lab Director Department of Public (707)-565-7839
Health Services mferris@sonoma-county.org
Sonoma County (707)-565-4711
Lisa Critchett Contract Lab QA Officer Department of Public | (707)-565-7839
Health Services mferris@sonoma-county.org

North Coast Regional Water Board

Project Manager - Data Manager — Contract Manager
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Steve Butkus - He is responsible for managing the project team, project oversight,
and interactions with the contracted laboratories. He will provide complete oversight
of the project including supervision of field-related data collection tasks, training of
field personnel, data management, and reporting.

Project Quality Assurance (QA) Officer

Rich Fadness - His role is to establish the quality assurance and quality control
procedures found in this QAPP. He will review and assess all procedures during the
life of the project against the QAPP requirements. He will report all findings to the
Project Manager, including all requests for corrective action. He may stop all
actions, including those conducted by contracted laboratories, if there are significant
deviations from required practices or if there is evidence of a systematic failure. At
his discretion, he will be responsible for various project audits in order to ensure the
Monitoring Plan and QAPP directives are met.

Field Personnel

North Coast Regional Water Board staff will conduct all field sampling and data
collection activities.

Lawrence Berkeley National Laboratory (LBNL)

Ecology Department - Laboratory Director

Gary Anderson — He will be responsible for ensuring that microbiological samples
sent to this contract Laboratory are processed in accordance with the method and QA
assurance requirements found in the Phylochip Manual (see Appendix 5) and the
LBNL QAP (Appendix 8).

LBNL Ecology Department - Quality Assurance Officer

Yvette Piceno - She will be responsible for the QA/QC procedures found in this
QAPP as part of the sampling analysis. She will also work with Mr. Anderson, the
Laboratory Director at Lawrence Berkeley National Laboratory Ecology
Department, by communicating QA/QC issues contained in this QAPP.

Cel Analvtical Laboratories, Inc.

Commercial Laboratory Director

Yeggie Dearborn — She will be responsible for ensuring that water samples sent to
this contract Laboratory are processed in accordance with the method and QA
assurance requirements found in the stable isotope analysis Standard Operating
Procedure (see Appendix 6) and the Cel Analytical Laboratories QAP (Appendix 9).

10
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Commercial Laboratory Quality Assurance Officer

Steven Tan - He will be responsible for the QA/QC procedures found in this QAPP
as part of the sampling analysis. She will also work with Ms. Dearborn, the
Labortory Director at Cel Analytical Laboratories, by communicating QA/QC issues
contained in this QAPP.

County of Sonoma

Sonoma Department of Health Services- Public Health Services Laboratory Director

Michael Ferris — He will be responsible for ensuring that microbiological samples
sent to this contract Laboratory are processed in accordance with the method and QA
assurance requirements found in the Sonoma County Public Health Laboratory
Standard Operating Procedure (see Appendix 7) and the Sonoma County Public
Health Laboratory QAP (Appendix 10).

Public Health Services Laboratory Quality Assurance Officer

Lisa Critchett - She will be responsible for the QA/QC procedures found in this
QAPP as part of the sampling analysis. She will also work with Mr. Ferris, the
Laboratory Director at Sonoma Department of Health Services- Public Health
Services Laboratory, by communicating QA/QC issues contained in this QAPP.

11
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Project Manager/ Project QA
Data Manager/ Officer
Contract Manager

LBNL Cel Analytical Sonoma County
Field Staff Lab Lab Public Health
Director Director Lab Director

Figure 1. Project Organizational Chart

A5: Problem Definition/Background

Problem Statement.

The North Coast Regional Water Board staff are developing the Russian River Total Maximum
Daily Loads (TMDLs) for pathogen indicators to identify and control contamination. Potential
pathogen contamination has been identified in three areas of the lower and middle Russian River
watershed (Hydrologic Units 114.10 and 114.20). This has led to the placement of waters within
these areas on the federal Clean Water Act Section 303(d) list of impaired waters. The
contamination identified has been linked to impairment of the contact recreation (REC-1) and
non-contact recreation (REC-2) designated beneficial uses. Health advisories have been
published and/or posted by Sonoma County and the City of Santa Rosa authorities.

The 2008/2010 Section 303(d) lists the following waters as impaired for REC-1 use (Figure 2):

1. Russian River from the railroad bridge upstream of Healdsburg Memorial Beach to the
highway 101 crossing;

Russian River from Fife Creek to Dutch Bill Creek (i.e., Monte Rio reach)

Santa Rosa Creek watershed.

Laguna de Santa Rosa watershed

Green Valley Creek watershed

An unnamed tributary (Stream 1) at Fitch Mountain

NNl e

12
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Miles
0 2.5 5 10

Figure 2. Russian River Watershed Surface waters impaired for REC-1

The key pollutant sources are not readily identifiable without further investigation. Potential
sources include:

e Homeless and itinerant worker encampments along listed waterbodies, which lack
sanitary disposal facilities;

Residences lacking proper or fully functioning septic disposal;

Improperly connected sewer lines;

Direct discharges of waste from residential/commercial/long-term camping facilities;
Leaks and spills of wastewater from permitted facilities, (including Healdsburg, Windsor,
Santa Rosa Regional, and Forestville).

Dairy pond failure;

e Runoff from landscape applications of manure;

13
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e Irrigation creating direct runoff to surface waters;
¢ Intensive human contact use (and potential for direct discharge) at bathing beaches;
e Wildlife, livestock, and pets.

In addition to the discharge of waste, the fate and transport of pathogen indicating organisms
may complicate determination of their origin. For example, some bacterial growths that occur
are associated with vegetation and algae, and not from pathogenic sources. These reservoirs of
bacteria can develop upstream of where exceedances are measured and appear only after
vegetative matter dies and breaks loose.

Working hypotheses regarding causes of the impairments:

e A combination of reduced flows, in-stream impoundments, and channel geometry
modified by excessive sediment loads may all contribute to conditions ideal for growth of
bacteria during warm weather.

e Increased human presence and recreation in the water and riparian areas is known to
occur seasonally. Adequate numbers of facilities are not provided for sanity disposal,

e Resort areas and golf courses using recycled wastewater for irrigation which may
inadvertently discharge into storm drains and the river.

e Many residences and facilities along the watercourse are not supplied with sanitary
sewers, and may have inadequate waste disposal capacity.

e Riparian watering of livestock is known to occur throughout the watershed introducing
manure to the waterways.

Russian River Pathogens Pilot Study — Findings and Recommendations

A pilot study was conducted in collaboration with UC Davis Aquatic Ecosystems Analysis
Laboratory (Shilling et al. 2009; Viers et al. 2009). UC Davis researchers prepared a
compilation of existing methods for examining pathogen contamination in the environment, all
available site specific data, physical definition of the local settings, and potential investigative
methods for source assessment and speciation of source organisms. They used a weight-of-
evidence approach to identify and quantify fecal contamination, potential sources, and trends.
Methods evaluated included the use of real time quantitative polymerase chain reaction (PCR),
coupled with stable isotope analysis (SIA) of nitrate, traditional pathogen indicator bacteria, and
spatial land use analyses.

The study made several recommendations for monitoring in support of TMDL development
which were incorporated into this QAPP’s monitoring design:

e The pathogenic indicator bacteria commonly measured (i.e., total coliform, fecal
coliform, E. coli, Enterococcus do not make ideal indicators of recent fecal material input
since they may survive for months after introduction into the environment (Whitman et
al. 2003). Bacteroides make better indicators of recent fecal material input since they do
not survive long in the environment. A combination of E. coli, Enterococcus, and
Bacteroides sampling and identification may provide answers to multiple questions about
long-term fecal matter loading, host organisms, and recent fecal matter inputs.

14
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e Stable isotope analysis (SIA) should be used to evaluate nitrate for relative source
differences in oxygen (6180) and nitrogen (315N) will help identify the source of the
water associated with the bacteria samples.

e Samples with 6180 measures above 15 %o are largely runoff processes.

e Samples with 815N measures below 5 %o are typically ammonium from
In situ processes such as wastewater treatment.

e Samples with 615N measures above 5 %o are manure and septic waste.

Currently, there is insufficient understanding concerning the composition of the overall microbial
population (microbiome) and variations therein to accurately assess the risk to the bathing public
from the presence of pathogens using the current indicator organism methodology. This lack of
understanding and other issues also make it difficult to assess the effectiveness of pathogen
reduction by pollution control projects.

A major problem facing the regulators is that there is lack of information regarding the microbial
ecology of recreational waters, especially from non-point source pollution. There is currently
little understanding of the impact of source microbiomes such as stormwater or sewage treatment
plant outfalls on the overall microbiome of the receiving waters. Current indicator bacteria tests
do not identify the potential sources of contamination, thus making it impossible to ascertain the
source of pathogen indicator bacteria causing exceedance of water quality objectives.

A new technology is available that greatly improves microbial source identification. The
Phylochip was originally developed by the Lawrence Berkeley National Laboratory using U.S.
Department of Homeland Security funding to detect airborne bacteria for bioterrorism
surveillance. The Phylochip can quantify over 50,000 bacterial species in a single sample. The
Phylochip can quantify concentrations of the human pathogens, including quantifying
microbiomes associated with the measured pathogens.

Decisions or Outcomes.

Goals of the Russian River Pathogen Indicator TMDL Monitoring Plan include:

e (ollection of the principal data needs required to understand sources of pathogenic
indicator organisms.

e Understanding the microbiological transport mechanisms.

e Advise the TMDL Allocation Process for developing mitigation strategies for reduction
in pathogenic indicator organisms.

Monitoring tasks were identified for the following four management questions:
1. What is the spatial variability of the microbiome community?
2. What is the temporal variability of the microbiome community?
3. Do land uses influence the variability of the microbiome community?
4. Do recreational beach areas influence the variability of the microbiome community?

This monitoring plan is organized into tasks to collect information to address these management
questions. This monitoring plan is organized into tasks to collect information to address these

15
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management questions. The data collected will be assessed with a number of statistical methods
to help answer the monitoring questions. The samples will be collected concurrently with the
pathogenic indicator bacteria sampling resulting for the Russian River Pathogen Indicator TMDL
Monitoring Plan. The data collected will be assessed with a number of statistical methods to
help answer the monitoring questions. Non-parametric statistical methods will be used for all
assessments. The Mann-Whitney U Test is a non-parametric test for assessing whether two
samples of observations come from the same distribution. The Kruskal-Wallis Test is a one-way
analysis of variance conducted using ranked data. The non-parametric methods will be used for
testing equality of population medians among groups.

Water Quality or Requlatory Criteria

The Basin Plan (NCRWQCB, 2007) promulgates specific Water Quality Objectives (WQOs) for
pathogenic indicator bacteria in the Middle and lower Russian River watershed. These WQOs
are established to protect REC-1 beneficial use. The Basin Plan includes both narrative and
numeric WQOs as described below:

“The bacteriological quality of waters of the North Coast Region shall not be degraded beyond
natural background levels. In no case shall coliform concentrations in waters of the North Coast
Region exceed the following: In waters designated for contact recreation (REC-1), the median
fecal coliform concentration based on a minimum of not less than five samples for any 30-day
period shall not exceed 50/100 ml, nor shall more than ten percent of total samples during any
30-day period exceed 400/100 ml.”

The Basin Plan also establishes indicator bacteria WQOs for the protection of shellfish that may
be harvested for human consumption (SHELL). The Basin Plan identifies some of the subareas
of the Russian River Hydrologic Unit have to potential SHELL beneficial use. The Basin Plan
includes numeric WQOs as described below:

“At all areas where shellfish may be harvested for human consumption (SHELL), the fecal
coliform concentration throughout the water column shall not exceed 43/100 ml for a 5-tube
decimal dilution test or 49/100 ml when a three-tube decimal dilution test is used (National
Shellfish Sanitation Program, Manual of Operation).”

At the present time the scope of the Russian River Pathogen TMDL will not address impairment
to potential SHELL beneficial use. However, the North Coast Regional Water Board may
conduct a Use Attainability Analysis to evaluate whether the SHELL classification is correctly
designated in subareas of the Russian River basin. The outcome of the UAA will determine
whether TMDL allocations need to be modified in the future.

The Policy (SWRCB, 2004) for assessing information for placing waters on the Section 303(d)
list allows the use of other evaluation guidelines beyond the legally promulgated Basin Plan. For
the 2008/2010 list, the North Coast Regional Water Board used the California Department of
Health Services draft criteria for posting beaches (CDHS, 2006). These criteria are as follows:

Beach posting is recommended when indicator organisms exceed any of the following single
sample levels:

16
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e Total coliforms: 10,000 per 100 ml

e Fecal coliforms: 400 per 100 ml

e E. coli: 235 per 100 ml

e Enterococcus: 61 per 100 ml

Additional sanitary surveys are recommended when indicator organisms exceed any of the
following, based on the log mean of at least 5 equally spaced samples in a 30-day period:
e Total coliforms: 1,000 per 100 ml
e Fecal coliforms: 200 per 100 ml
e E.coli: 126 per 100 ml
e Enterococcus: 33 per 100 ml

A TMDL is the loading capacity of a pollutant that a water body can accept while protecting
beneficial uses. Usually, TMDLs are expressed as loads (mass of pollutant calculated from
concentration, multiplied by the volumetric flow rate), but in the case of indicator organisms, it is
more logical and standard practice for TMDLs to be based only on concentration. TMDLs can
be expressed in terms of either mass per time, toxicity, or other appropriate measure [40 CFR
130.2(1)]. A concentration based TMDL is appropriate for indicator bacteria because the public
health risks associated with recreating in contaminated waters increases as pathogen
concentration increases. Additionally, pathogens are not readily controlled on a mass basis.
Therefore, the North Coast Regional Water Board will likely establish a concentration-based
TMDL for pathogen indicator bacteria in the Russian River.

Recent studies conducted by the Southern California Coastal Water Research Project show little
to no epidemiological connection between conventional indicator bacteria and regulatory criteria.
There are also likely to be many cases of exceedances of the State standards that are caused by
natural sources, especially in geographic areas with no storm drains, or sewage systems.
Analysis of the entire microbiome community with samples collected in conjunction with the
Russian River Pathogen Indicator Bacteria TMDL Monitoring Plan will help advise the TMDL
Allocation Process for developing mitigation strategies for reduction in pathogenic indicator
organism.

A6. Project/Task Description

Work Statement and Produced Products.

This project will focus on microbiological source identification in the middle and lower Russian
River watershed. It will consist of dry and wet weather water sample collection and laboratory
analyses. The project will provide data sets after each sampling event and the production of a
final monitoring data report at the end of the project. The monitoring report will be used to
advise allocation of loads in the development of the TMDL.

Constituents To be Monitored and Measurement Techniques.
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Analysis of water samples for the microbime community using the Phylochip will be conducted
by Lawrence Berkeley National Laboratory (LBNL). Analysis of samples for stable isotopes of
nitrate will be conducted through Cel Analyitcal Laboratories. Analysis of water samples for
Bacteroides will be conducted by Sonoma County Public Health Laboratory.

These data will be collected in accordance with the Standard Operating Procedures (SOPs) for
Conducting Field Measurements and Field Collections of Water and Bed Sediment Samples in
SWAMP (SWAMP, 2007).

Project Schedule

Table 3 outlines the project schedule, including initiation and completion dates for the major
tasks, required deliverables, and due dates.

Table 3. Project Schedule Timeline.

Date
. ici ici . Deliverable
Activit Anticipated Anticipated Deliverable
/ Date of Date of Due Date
Initiation Completion
Collect and process water samples May 2011 August 2012 Lab Data Continuous
Reports
Draft Monitoring Plan Data Report | January 2012 | November 2012 | Draft Report | November 2012
. . . January 2013
Final Monitoring Plan Data Report | November 2012 | January 2013 Final Report
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Geoqgraphical setting

The study area is the middle and lower Russian River watershed bounded by the confluence of
Commisky Creek (upstream of Cloverdale) to the mouth at the Pacific Ocean (near Jenner). (see
Figures 3, 4 & 5 below)

Constraints

Water samples will be collected during wet and dry weather conditions. Wet period sampling
will take place during or following storm events that are predicted to generate 0.10 inch or
greater of rainfall and are preceded by 72 hours of dry weather (less than 0.10 inch of rainfall).
Dry period sampling must be preceded by 72 hours of dry weather.

Physical constraints include safe access to the sampling locations. Some locations may become
flooded or otherwise unsafe during wet period monitoring. If this occurs, the sample will be
collected at an alternative time when safe sampling is possible. Additional samples will be
collected to achieve the data quality objective for completeness shown in Table 4.

A7: Quality Objectives and Criteria for Measurement Data

This section contains the measurement quality objectives of this study and includes analyses both
in the field and in the laboratory. Data quality indicators for this study will consist of the
following:

Measurement Quality Objectives (MQOs) are statements about how good the measurements
need to be in order to be useful as inputs to the decision process. MQOs are often reduced to
statements about the acceptable values of Data Quality Indicators (DQIs).

There are four quantitative DQIs: accuracy, precision, completeness, and sensitivity. Accuracy
and precision are monitored by the use of Quality Control (QC) samples. Completeness is a
calculated value. Sensitivity is monitored through instrument calibration and the determination of
method detection limits (MDLs) and reporting limits. The three qualitative DQIs, bias,
representativeness and comparability, are assessed through the sample design process and
selection of methods. The DQIs are defined below.

Accuracy

Accuracy is determined by the degree of agreement between a reported value and the true or
expected value. Accuracy includes a combination of random error (precision) and systematic
error (bias) components that are due to sampling and analytical operations.

Laboratory accuracy will be determined by following the policy and procedures provided in the
laboratory’s Quality Assurance Plan. These generally employ estimates of percent recoveries for
known internal standards, matrix spikes and performance evaluation samples, and evaluation of
blank contamination.
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Precision

Precision is defined as the measure of agreement among repeated measurements of the same
property under identical or substantially similar conditions. It is usually expressed as Relative
Percent Difference (RPD). The calculation for RPD is:

(X1 = Xo) /(X + X3)/2))*100,

with the result expressed as a percent, where X; represents the first sample measurement and X,
represents the second sample measurement. Only samples with a £25% relative percent
difference (RPD) will be considered as valid. Laboratory precision of lab duplicates will be
determined by following the policy and procedures provided in the individual laboratory’s
Quality Assurance Plan. This typically involves analysis of same-sample lab duplicates. Only
samples with a +25% relative percent difference (RPD) will be considered as valid.

Completeness

Completeness refers to the amount of acceptable quality data collected as compared to the
amount needed to ensure that the uncertainty or error is within acceptable limits. It is expressed
as a percentage of the number of valid measurements that should have been collected. Data
quality objectives require 90 percent completeness as shown in Table 4.

Sensitivity

Sensitivity is the ability of the test method or instrument to discriminate between measurement
responses. Sensitivity is addressed primarily through the selection of appropriate analytical
methods, equipment and instrumentation. The specifications for sensitivity are unique to each
analytical instrument and are typically defined in laboratory Quality Assurance Plans (QAP) and
Standard Operating Procedures (SOPs). This is assessed through instrument calibrations,
calibration verification samples and the analysis of procedural blanks with every analytical
batch.

Method sensitivity is dealt with by the inclusion of the required SWAMP Target Reporting
Limits, where such values exist, and by the application of the definition of a Minimum Level as
provided by the Inland Surface Water and Enclosed Bays and Estuaries Policy. The purpose of
this comparison is to establish that the reporting limits of the analytical techniques used to
measure pollutants are sufficiently low to conclude that a non-detect is below the applicable and
relevant criteria. As presented in Table 4, the method detection limits are below the SWAMP
reporting limits in accordance with the DQOs for nitrate-N. SWAMP reporting limits have not
been identified for the other constituents measured.

Bias
Bias is defined as the systematic or persistent distortion of a measurement process that causes
errors in one direction. Bias of sample collection will be controlled using best professional

judgment to obtain representative samples that reflect field conditions.

Representativeness
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“Representative” is a qualitative term that expresses “the degree to which data accurately and
precisely represent a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition” (ANSI/ASQC, 1994). This is addressed
primarily in the sampling program design, through the selection of sampling sites and procedures
which ensure that the samples taken reflect the goals of the project and represent typical field
conditions at the time and location of sampling. Representativeness in the laboratory is ensured
through the proper handling, homogenizing, compositing, and storage of samples and through
the analysis of samples within specified holding times so that sample results reflect the
environmental conditions form which the samples were collected as accurately as possible.

Comparability

Comparability is a measure of the extent to which the data from one study can be compared to
that of another. In the field, this is addressed primarily through The use of standardized sampling
and analytical methods, units of reporting, and site selection procedures.

In the laboratory, comparability is ensured through the use of comparable analytical procedures

and ensuring that project staff are trained in the proper application of the procedures. Within-
study comparability is assessed through analytical performance (QC sample analyses).
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Table 4. Data quality objectives for laboratory measurements.

Parameter Method Accuracy | Precision | Recovery Target Completeness
Reporting
Limits
Spike-in Precision - 0.001% 16S -
Microbiome Fast DNA hybridizatio | will not be rRNA gene
Community microarray n controls, assessed. PCR product
(Phylochip) positive and
negative
control
probes
Proper Matching - - 90%
Bacteroides Quantitative positive and | duplicates
PCR negative on 10% of
response samples
Standard Laboratory | Matrix 0.01 mg/L 90%
Nitrate-N SM 4500 NO3 Reference split spike 80% -
E Material sample 120%
within 95% | 25% RPD
CI stated by
provider of
material.
Check 15N: - 1uM NO3 -
6180 and 815N Stable isotope standards <0.4 per
analysis fall within mL
precision
limits of
calibrated 180:
value <0.8 per
(relative to mL
IAEA)

A8: Special Training and Certification

Specialized Training or Certifications.

No specialized training or certifications are required for this project. All staff involved in sample
collection will be fully trained in the aseptic technique of water sample collection and
procedures. Staff trainings will be conducted for proper field sampling and sample-handling
techniques prior to any sampling activities. If necessary, additional training will be provided by
the Project Manager, and only those staff with proficiency will be permitted to conduct field
work. The Project Manager will provide training for all field personnel and retain in
administrative files documentation of all training

Laboratory personnel training will include the review of proper laboratory procedures and
sample-handling techniques, including receiving, handling/storage, and chain-of-custody
procedures, prior to conducting any sample analysis, and only those staff with proficiency will be
permitted to conduct laboratory analysis. The contract laboratory directors (Table 2) will provide
training for all laboratory personnel and retain in administrative files documentation of all
training.

Training and Certification Documentation.
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Training records for the North Coast Regional Water Board staff are maintained at the North
Coast Regional Water Board office. Laboratory safety manual and safety training records are
maintained by each of the contract laboratories (Table 2).

A9: Documents And Records

Documents and records generated from this project will be organized and stored in compliance
with this QAPP. This will allow for future retrieval, and to specify the location and holding times
of all records.

OAPP Updates and Distribution

A QAPP is a document that describes the intended technical activities and project procedures
that will be implemented to ensure that the results will satisfy the stated performance or
acceptance criteria.

All originals of the first and subsequent amended QAPPs will be held at the North Coast
Regional Water Board office by the Project Manager. The Project Manager under the direction,
supervision, and review of the QA Officer, will be responsible for distributing an updated
version of the QAPP. Copies of the QAPP will be distributed to all parties involved with the
project directly or by mail (see Table 1). Any future amended QAPPs will be held and
distributed in the same fashion.

Standard Operating Procedures

Field crews will review and collect samples as outlined in the most recent version of the
Standard Operating Procedures (SOPs) for Conducting Field Measurements and Field
Collections of Water and Bed Sediment Samples in the Surface Water Ambient Monitoring
Program (SWAMP, 2007).

Laboratory personnel will conduct all analysis and sampling handling as outlined in each of the
Laboratories SOPs (see Appendices 5, 6 & 7).

Documentation of Data Collection (Field) Activities

Records are maintained for each data collection activity. The Project Manager will document
and track the aspects of the sample collection process, including the generation of fieldsheets at
each sampling site and COC forms (see Appendices 2 & 3) for the samples collected. COC
forms will accompany water samples to the appropriate laboratories for analysis. An individual
field sheet is used for each station per sampling event.

Typical information required on the water quality field sheets includes, but is not limited to:
e Site name and watershed location

e Station Description
e Station Access Information
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Sample Name and ID #

Personnel on-site performing the sampling

Dates and times of sample collection

Site observations and any aberrant sample handling comments

Sample QA collection information

Sample collection information (sample collection methods and devices, sample collection
depth, sample preservation information, sample analysis, matrix sampled, etc.).

Certain information that will not change can be pre-filled out prior to the survey to save time in
the field. Other information is time-, location- and condition-specific, and should be filled out at
the station ONLY. Completion of appropriate field documentation and forms for each sample is
the responsibility of the Project Manager.

Documentation of Analytical (Laboratory) Activities

Documentation of all water quality samples to be analyzed by the individual Laboratories is
critical for tracking data and evaluating the success of any activity. Each laboratory is required to
provide the Project Manager with a current QAPP or equivalent (see Appendices 5, 6 and 7).

Laboratory Records

Each laboratory Lab Director will be responsible for documenting and tracking the aspects of
samples receipt and storage, analyses, and reporting. Upon completion of laboratory analysis,
laboratory data review, and data validation, the laboratory will issue a report in an electronic
format describing the results of analysis for each sample submitted. Prior to issuance of the
laboratory report, the laboratory’s QA manager will review and approve the report. To assure
that water quality information will be available in a time frame that will allow public health
advisories to be issued in a timely manner, preliminary laboratory results should be transmitted
to the Project Manager within 24 hours.

Components of the laboratory report include:

e A short summary sheet discussing the sampling event and results

Sample information: sample site name and location, sample identifiers, date and

time collected

Parameter name (i.e., total coliforms or enterococci), and method reference

Enumeration result

Laboratory reporting limit

Date and time of sample analysis

Quality control information relevant for the analysis (i.e., field blank and duplicate

results)

Chain of Custody

e Holding times met or not

e (Case Narrative of deviations from methods, procedural problems with sample
analysis, holding time exceedances, and any additional information that is
necessary for describing the sample; this narrative should explain when results are
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outside the precision and accuracy required, and the corrective actions taken to
rectify these QC problems.
e Explanation of data abnormalities

Chain of Custody

The original COC form will accompany the sample to the laboratory (see Appendix 3). Each
transfer of the sample will be indicated on the COC form. The person listed on the COC form
should have full sight or control of the sample at all times until the COC is relinquished by that
person and received by the next party signed on the COC. A copy of the COC form will be
included with the final laboratory report.

Electronic Data

The Project Manager will maintain a localized centralized database of information collected
during this project. The database will include all analytical results. Data from contract
laboratories are kept exactly as received and are copied onto the hard disk for editing as needed,
based on error checking and verification procedures. After verification and final database
establishment, the raw data files and databases are copied onto the North Coast Regional Water
Board Network for storage on-site and off-site. Electronic data will also be copied to CD media
for backup storage in public files at the North Coast Regional Water Board’s offices. The
original datasheets and reports produced are accumulated into project-specific files maintained at
the North Coast Regional Water Board’s offices for a minimum of five years.
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GROUP B: DATA GENERATION AND ACQUISITION

B1: Sampling Process Design

The Monitoring Plan is organized into four individual tasks and sampling plans to collect
information which will address the identified management questions. Task 1 evaluates the
temporal and spatial variability of indicator bacteria at high use public recreation beaches. Tasks
2 and 3 evaluate the influence of land use and beach recreational use on pathogen indicator
concentrations.

Task 1: Site Variability

Task 1 is designed to answer the following management questions:

1. What is the spatial variability in the middle and lower Russian River of microbiome
community?

2. What is the temporal variability in the middle and lower Russian River of
microbiome community between wet and dry seasons?

The Russian River Pathogens Pilot Study (see Element AS) identified the need to expand
bacteria monitoring over a range of climatic conditions and to sites other than public beaches.

Wet weather runoff, or storm flow runoff, events occur episodically, are short in duration, and
are characterized by rapid wash-off and transport of high bacteria loads from all land use types to
receiving waters. During these events the residence times for bacteria are very short due to the
high velocity of flows. Dry weather runoff is not generated from storm events. Rather, flow
during dry weather is typically more uniform than wet weather storm flow, is not uniformly
linked to every land use, and has lower flows, lower loads, and slower transport. This makes the
bacteria die-off and/or re-growth processes more important.

To assess across site variability, sampling will be conducted during both wet and dry periods. :

Dry Season

Samples for the Russian River Pathogen Indicator TMDL Monitoring Plan will be
collected on a weekly basis beginning in May 2011 and ending September 2011.
One of these sampling events will be chosen for collection of samples for analysis of
Bacteroides, stable isotopes of nitrate, and Phylochip analyses.

Wet Season

Samples for the Russian River Pathogen Indicator TMDL Monitoring Plan will be
collected will be collected during wet periods October 2011 through April 2012.
Wet periods are defined by federal regulation (40 CFR 122.21(g)(7)(ii)) and the
USEPA Storm Water Sampling Guidance Document (USEPA, 1992) as greater than
0.1 inch and at least 72 hours from the previously measurable (greater than 0.1 inch
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rainfall) storm event. One of these sampling events will be chosen for collection of
samples for analysis of Bacteroides, stable isotopes of nitrate, and Phylochip
analyses.

Sample Collection

Assessment of the spatial and temporal variability within the middle and lower Russian River
will be conducted by collecting samples at each of the listed stations in Table 5 and mapped in
Figure 3. Field crews will locate these sampling locations with the use of the reach maps in

Appendix 4, or by GPS if needed.

Table 5. Sampling Location for Task 1

Station ID Station Name Location Latitude Longitude

114RR4234 Alexander Valley Campground Alexander Valley Road 38.658672 | -121.170433
114RR3119 Camp Rose Camp Rose Road 38.613511 | -121.167928
114RR2940 Memorial Beach Old Redwood Hwy 38.604650 | -121.122922
114RR2036 Steelhead Beach Old River Road 38.500311 | -121.100561
114RR1898 Forestville Access Beach River Drive 38.510331 | -121.078803
114RR1325 Johnson’s Beach Church Street 38.499389 | -121.001972
114RR0898 Monte Rio Beach Bohemian Hwy 38.466258 | -122.990628
114RR6273 Commisky Station Hwy 101 38.882508 | -122.944231
114RR5748 Cloverdale River Park Crocker Road 38.823144 | -123.009458
114RR4751 Geyserville Bridge Highway 128 38.712922 | -121.104519
114DB0147 Dutch Bill Creek Fir Road 38.463314 | -122.990083
114RR0066 Jenner Jenner Boat Ramp 38.449431 | -123.115608
114SR6158 Santa Rosa Creek Los Alamos Road 38.458314 | -121.368450
114SR3260 Santa Rosa Creek Railroad Street 38.434813 | -122.719683
1141L.G3411 Laguna de Santa Rosa Sebastopol Community Center | 38.407926 | -122.818068
114GV2455 Green Valley Creek Martinelli Road 38.480444 | -121.091008
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Figure 3: Sampling Locations for Task 1

The resulting sample size will be a total of 16 dry season samples and 16 wet season samples.
For the Bacteroides samples, sterile water will be poured into the sample container in the field.
For the stable isotope analysis samples, deionized water will be poured into the sample container
in the field. For the Phylochip samples, sterile water will be poured into the sample container in
the field and filtered in the North Coast Regional Water Board laboratory. Samples will be
collected subsequently at each location at each reach for the analyses and labs listed below:

e 34 samples to Lawrence Berkeley National Laboratory (LBNL) for the analysis of the
microbiome community with the Phylochip. 16 samples collected during 2 sampling
events.

e 34 samples to Cel Analyitcal Laboratories for the analysis of stable isotope analyses
of nitrate samples. 16 samples collected during 2 sampling events.

e 34 samples to Sonoma County Public Health Laboratory for the analysis of
Bacteroides. 16 samples collected during 2 sampling events.
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Task 2: Land Use Variability

Task 2 is designed to answer the following management questions:

1. What is the variability of the microbiome community between different land covers?
What is the temporal variability of the microbiome community between wet and dry
seasons?

3. Do land uses influence the variability of the microbiome community?

In the Russian River Pathogens Pilot Study (see Element AS5), it was determined that runoff from
different land uses exhibited different bacteria levels. The objective of this task is to assess the
relative magnitude and variability of bacteria in waters draining from each of the major land uses
in the middle and lower Russian River watershed.

Target Population

The target population is the major land cover categories in the middle and lower Russian River
watershed (Figure 2). The subpopulations are the specific land uses selected to represent the
majority of the watershed. Based on the land cover spatial data acreage within the study area
(Fry et al. 2011) and Urban Service Areas (PRMD, 2010), five land cover categories were
chosen for sources assessment:

1. Forest Land

2. Rangeland

3. Agriculture

4. Urban & Residential Sewered areas
5. Residential Non-sewered areas.

Sample Frame

Several factors must be evaluated to find sample locations representing the specific land use
categories:

e A large fraction of the upstream drainage must represent one of the selected land use
categories.

e Sampling locations must be publically accessible (e.g., Bridge crossings).

e Watershed size should be large enough to generate sample flow during dry weather
periods.

e Stream flow should not be regulated (i.e., Dry Creek).

Spatial data was used to delineate 20 subbasin watershed drainage areas in the study area. These
subbasin areas were intersected with the land cover spatial data (Fry et al. 2011). For each of the
selected land use categories, the three (3) subbasins with the greatest percentage of that land use
were identified as the sample frame.

To assess land use variability, sampling will be conducted during both wet and dry periods:
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Dry Season
Samples for the Russian River Pathogen Indicator TMDL Monitoring Plan will be
collected from October 2011 through June 2012. One of these sampling events will
be chosen for collection of samples for analysis of Bacteroides, stable isotopes of
nitrate, and Phylochip analyses.
Wet Season

Samples for the Russian River Pathogen Indicator TMDL Monitoring Plan will be
October 2011 through June 2012. One of these sampling events will be chosen for

collection of samples for analysis of Bacteroides, stable isotopes of nitrate, and
Phylochip analyses. Wet periods are defined by federal regulation (40 CFR
122.21(g)(7)(ii)) and the USEPA Storm Water Sampling Guidance Document
(USEPA, 1992) as greater than 0.1 inch and at least 72 hours from the previously
measurable (greater than 0.1 inch rainfall) storm event.

Sample Collection

Assessment of the spatial and temporal variability within the middle and lower Russian River

will be conducted by collecting samples at each of the listed stations in Table 6 and mapped in
Figure 4. Field crews will locate these sampling locations with the use of the reach maps in
Appendix 4, or by GPS if needed.

Table 6. Sampling Locations for Task 2

Station ID Watershed | Site Location Land Use Category Latitude Longitude

114P10729 Piner Fulton Road Developed Sewered 38.448439 | -122.769552
114C0O0655 | Copeland Commerce Drive Developed Sewered 38.343216 | -122.712096
114FO3662 | Foss Matheson Street Developed Sewered 38.610756 | -122.871743
114XX1675 | Irwin Sanford Road Developed Onsite Septic 38.430035 -122.825181
114UL3960 | Limerick 0Old Redwood Highway Developed Onsite Septic 38.588091 | -122.849275
114UT3915 | Turner Daywalt Road Developed Onsite Septic 38.352362 | -122.767381
114UR3927 | Woolsey River Road Agriculture 38.489806 | -122.802845
114UWO0048 | Abramson Willowside Road Levy Agriculture 38.445692 | -122.803044
114UDO000 | Lambert Lambert Bridge Road Agriculture 38.653973 | -122.927398
114CR3673 | Crane Snyder Lane Shrubland/Herbaceous 38.355143 | -122.685734
114GO0351 | Gossage Gilmore Ave Shrubland/Herbaceous 38.337063 | -122.734803
114BL1999 | Blucher Lone Pine Road Shrubland/Herbaceous 38.365517 | -122.786515
114PA3647 | Palmer Palmer Creek Road Forest Land 38.574354 | -122.954499
114UMO0355 | Mays Neeley Road Forest Land 38.498416 | -122.995001
114VB0410 | van Buren St. Helena Road Forest Land 38.512635 | -122.637307
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Figure 4: Sampling Locations for Task 2

The sample locations in Table 6 will be sampled during both wet and dry periods. One field
blank sample will be collected for each sampling event. For the Bacteroides samples, sterile
water will be poured into the sample container in the field. For the stable isotope analysis
samples, deionized water will be poured into the sample container in the field. For the

Phylochip samples, sterile water will be poured into the sample container in the field and filtered

in the North Coast Regional Water Board laboratory along with the ambient water samples.

The resulting sample size will be a total of 16 dry season samples and 16 wet season samples.

Samples will be collected subsequently at each location at each reach for the analyses and labs

listed below:

e 32 samples to Lawrence Berkeley National Laboratory (LBNL) for the analysis of the
microbiome community with the Phylochip. 15 samples collected during 2 sampling

events.
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e 32 samples to Cel Analytical Laboratories for the analysis of stable isotope analyses
of nitrate samples. 15 samples collected during 2 sampling events.

e 32 samples to Sonoma County Public Health Laboratory for the analysis of
Bacteroides. 15 samples collected during 2 sampling events.

Analysis

The data for each land use will be combined resulting in 6 samples per land use category.
Estimates of flow will be made for each sample based on the nearest downstream stream flow
gage by applying proportional watershed areas for each site or applying the Rational Method.
Load duration curves will be derived and compared between each land use. Load duration
curves are a useful tool to better characterize the pollutant problems over the entire flow regime.

Task 3: Recreational Use Variability

Task 3 is designed to answer the following management questions:

1. Do recreational beach areas influence the variability of the microbiome community?
The Russian River Pathogens Pilot Study (see Element AS) identified the need to conduct a more
robust assessment of the variability of indicator bacteria measurements. The objective of this
task is to assess the relative magnitude and variability of indicator bacteria levels that may be

associated with increased human recreation use at public beach areas.

Sample Collection

Intensive sampling events will be conducted to assess the local impact of recreational activities
on indicator bacteria levels at public beaches. Samples for the Russian River Pathogen Indicator
TMDL Monitoring Plan will be conducted at Johnson’s Beach and Monte Rio Beach. Field
crews will locate these sampling locations with the use of the reach maps in Appendix 4, or by
GPS if needed.

Table 7. Sampling Locations for Task 3

Station ID Station Name Location Latitude Longitude
114RR1325 Johnson’s Beach Church Street 38.499389 | -121.001972
114RR0898 Monte Rio Beach Bohemian Hwy 38.466258 | -122.990628

Samples for the Russian River Pathogen Indicator TMDL Monitoring Plan will be collected each
day for 8 days (Wednesday, September 21, 2011 through Wednesday, September 28, 2011) to
assess daily variability. Sample collection dates bracket the Russian River Jazz & Blues Festival
(Johnson’s Beach) and the Russian River Cleanup (at numerous locations along the river) to
capture the possible variability in indicator bacteria concentrations due to the elevated
recreational use. One (1) sample will be collected for each sampling day and location. No
sample field blanks will be collected.
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The resulting sample size will be a total of 16 samples. Samples will be collected subsequently
at each location at each reach for the analyses and labs listed below:

e 16 samples to Lawrence Berkeley National Laboratory (LBNL) for the analysis of the
microbiome community with the Phylochip. Blank lab samples will be filtered each
day. 16 samples collected during 8 sampling events.

e 16 samples to Cel Analyitcal Laboratories for the analysis of stable isotope analyses
of nitrate samples. 16 samples collected during 8 sampling events.

e 16 samples to Sonoma County Public Health Laboratory for the analysis of
Bacteroides. 16 samples collected during 8 sampling events.
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B2: SAMPLING METHODS

Samples will be collected by North Coast Regional Water Board staff in aseptic containers
prepared by the manufacturer. Samples will be collected according to a combination of: a)
Standard Operating Procedures as described in the SWAMP Quality Assurance Management
Plan, Appendix 4, Field Protocols and b) Appendix E, SWAMP SOPs and recommended
Methods for Field Data Measurements and c¢) Standard Methods for the Examination of Water
and Wastewater 20th Ed., which describe the appropriate sampling procedures for collecting
samples for water chemistry and microbiology.

Personnel safety is a concern during wet weather events. Sample collection will be made using
grab sample devices (i.e., poles fitted with sample bottles) from a safe location near the water’s

edge. Under no circumstances will personnel enter the water during a storm event.

Field Preparation

Field run preparation will consist of preparing field sheets (see Appendix 2), chain of custody
forms (see Appendix 3), sample labels, and sample collection bottles. Field crews will be
responsible for preparing all forms and obtaining sample bottles for sample collection from the
contract laboratories.

Sample Volume and Bottle Type

Samples collected for Bacteroides analysis will be collected in sterile 110 mL polypropylene
container. The container will be filled to the 100mL mark on the bottles. Total sample volumes
will be approximately 100 mL.

Samples collected for stable isotope analysis will be collected in 100 mL polypropylene
containers. Total sample volumes will be approximately 100 mL.

Samples collected for nitrate-N analysis will be collected in 500 mL polypropylene container.
Total sample volumes will be approximately 500 mL.

Samples collected for Phylochip analysis will be collected in three separate 125 mL sterile

plastic containers. The container will be filled to the 100mL mark on the bottles. Total sample
volumes will be approximately 300 mL.

Sample Preservation and Holding Times

All samples to be analyzed in the lab will be preserved on ice at 6°C and transported in coolers
(darkness) to the analytical labs at the end of the field run. The labs will process the samples
within the specified holding time after the first sample was collected.

Responsible Person
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The Project Manager is ultimately responsible for coordinating field activities. However It is the
combined responsibility of the members of the field crew to determine if the performance
requirements of the specific sampling method have been met and to collect an additional sample
if required. Any deviations from field protocols defined in the project QAPP will be reported to
the Project Manager immediately.

Any issues that cannot be readily corrected should be brought to the attention of the Project

Manager, who is responsible for investigating and resolving all issues, and noted on the
corresponding field sheet.

B3: Sample Handling and Custody

Samples will be considered to be in custody if they are in the custodian’s possession or view or
retained in a secured place (under lock) with restricted access. The principal documents used to
identify samples and to document possession will be COC records and fieldsheets. COC

procedures will be used for samples throughout the collection, transport, and analytical process.

Maximum Holding Times

Field parameters do not have a holding time since the results will be determined on site. For all
samples, the samples will be immediately placed on ice in a cooler for transport to the
laboratories. All samples will be delivered at the end of the field run. Analysis will begin within
the holding time specified in Table 8.

Sample Handling

Identification information for each sample, including the project name, site location, date and
time of collection, and lab analyses to be conducted, will be recorded on the label on the plastic
sample bottles when the sample is collected. Sample identification is addressed below.
Subsequently, identification information for each sample will be recorded on the laboratory data
sheet (see Appendix 3) before submission to the contract laboratories.

All samples will be handled so as to minimize bulk loss, analyte loss, contamination or
degradation. Sample containers will be clearly labeled. All caps and lids will be checked for
tightness prior to transport. Samples will be placed in the ice chests with enough ice, or other
packing to completely fill the ice chest. Chain of custody forms will be placed in an envelope
and taped to the top of the ice chest. Samples will be handled using aseptic technique so as to
minimize chance for contamination.

The following sampling technique will be used for collection of Bacteroides samples.

Sample Container Preparation

Sterile 100-mL irradiated nuclease-free plastic containers for water samples will be supplied by
the Sonoma County Public Health Laboratory. The containers are enclosed in a heat-sealed
plastic bag.
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Ziploc® (or other brand) plastic bags will be used to store the sample containers after collecting
the water sample. The inside of the Ziploc® bags will be decontaminated at the Regional Water
Board lab by spraying the inside with DNA AWAY™ and wiping it dry with Kimwipes®.

Sample Collection

Water samples will be collected with the following strict “clean hands™ aseptic technique, which
is more precise than required by the SDRWQCB Surface Water Ambient Monitoring Program
(SWAMP) protocols.

First, the exterior of the decontaminated Ziploc® bag will be labeled with sample identification,
sample location, sample date, sample time, using black, waterproof ink.

Two samplers will be needed to collect a Bacteroides sample. A clean pair of nitrile gloves will
be put on both of the sampler’s hands and sprayed with 70% ethanol and air-dried. The gloves
will then be sprayed with DNA AWAY™, a DNA destabilizing reagent, and wiped dry with
Kimwipes®.

The first sample will tear open the plastic bag with the sterile 100-mL plastic containers, and
hold the bag open without removing the container. The second sampler will remove the
container without touching the outside of the plastic bag.

The second sampler will collect the water sample. The sample bottle will be carefully opened
and the cap held carefully face down to prevent aerial contamination. The sampling container
will be inverted and allowed to fill and then capped and held in one hand. Excessive water will
be removed from the exterior of the sample container using Kimwipes®. The second sampler
will spray the sample bottle with DNA AWAY™ and wipe dry with Kimwipes®.

Each sample container will be placed in a separate, sealed Ziploc® bag. The first sampler will
unseal the decontaminated Ziploc® bag and will hold open the bag while the second sampler
places the sample bottle into the Ziploc® bag without touching the exterior of the bag. The first
sampler will then seal the Ziploc® bag only touching the exterior of the bag. The sealed
Ziploc® bags containing the Bacteroides samples will be placed in a cooler with blue-ice. The
gloves are then removed and discarded.

These steps will be performed for each sample collected. Gloves will be used only once. During
sampling, if gloved hands touch anything other than the sampling bottle or Ziploc® bag, the
gloves will be discarded, and the procedure will be repeated.

One field blank will be performed during each sampling event to ensure sterile techniques. The

same sampling techniques as described above will be used. For the blank, nuclease-free water
will be substituted for the creek water sample.
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Table 8: Sampling and Preservation

Analyte Units Container \S/zmpnl]i Preservation MaX|m_t|J_=1r1neHold|ng
Sodium thiosulfate is pre-
Phylochip Three added to the containers in the
Analysis 125mL laboratory for chlorine
cells/mL sterile, 300 mL elimination. 6 hours
plastic Refrigerate at 4°C
containers Samples to be filtered and
frozen
Freeze at -80°F
Bacteroides cells/mL 110mL 100mL Samples to be filtered and 6 hours
frozen
Nitrate-N mg/L Pol};};reopyl 500 mL Refrigerate at 4°C 48 hrs
. Temperature and filtration.
Stable 1sotope 5180 and | Polypropyl 30 mL Samples to be filtered (min 60 days
analysis S15N ene
0.2um nylon) and frozen

Chain of Custody Procedures

Field measurements do not require specific custody procedures since they will be conducted on
site at the sample collection location. All bacteria samples will be accompanied by chain of
custody forms (see Appendix 3). At the time samples are transferred, both the person receiving
and relinquishing the samples should verify that all samples collected are reflected on the chain
of custody forms. The condition of the samples will also be noted and recorded by the receiver.
COC records will be included in the final administrative record as prepared by the analytical
laboratories. Any deviations should be explained on the field sheets and chain of custody forms,
as needed.

Transport

Samples received by the contract laboratories will be processed immediately upon receipt and
within the specified holding time.

Bacteroides samples placed in the cooler with blue-ice will be transported to the Sonoma County
Public Health Laboratory within the 6-hours from the first sample time collected. The sample
will be stored at the Sonoma County Public Health Laboratory in a -80C freezer until the
Bacteroides analysis is performed. Samples to be analyzed for Bacteroides will be delivered to:

Sonoma County Public Health Laboratory

3313 Chanate Road

Santa Rosa, CA 95404

Tel: 707-565-4711

Samples to be analyzed for nitrate-nitrogen and stable isotope analyses will be transferred via
courier to:
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Cel Analytical, Inc.
82 Mary Street, Suite #2
San Francisco, CA 94103

Samples to be analyzed for Phylochip analyses of nitrate will be filtered at the North Coast
Regional Water Board laboratory. Sample filters will be delivered for storage at -80°F to:
Sonoma County Public Health Laboratory
3313 Chanate Road
Santa Rosa, CA 95404
Tel: 707-565-4711

When all sample filters for Phylochip analysis have been collected, sample filters will be
delivered in a dark cooler on dry ice to:

Lawrence Berkeley National Laboratory Ecology Department

One Cyclotron Road, MS 70A-3317

Berkeley, CA 94720

Field crews will deliver samples and required documentation to laboratory staff designated to
receive samples. Samples collected will be verified against field sheets and chain of custody
forms. Discrepancies and any additional notes, such as holding time exceedances, incorrect
sample identification information, inappropriate sample handing, or missing/inadequate field
equipment calibration information, will be noted on the field sheets and chain of custody forms,
as needed by the staff receiving the samples.

Responsible Individuals

The Project Manager and Project QA Officer will have ultimate responsibility for ensuring
samples are properly handled and transferred. However, it is also the responsibility of the
persons collecting, relinquishing, and receiving samples to initially verify correct sample
handling and transfer.

B4: Analytical Methods and Field Measurements

The laboratory analytical methods to be used for this project to analyze water samples in the
laboratory are listed in Table 9.

Table 9. Laboratory Analytical Methods.

Laboratory / Project Project Achievable Laboratory Limits
Analyte Organization | Action Limit Quantitation Limit Analytical MDLs
Method/ SOP
Bacteroides Sonoma None 50% detection Appendix 7 50% detection
County Public efficiency efficiency
Health Lab
Nitrate-N Cel Analytical None 0.01 mg/L SM 4500 NO3 E 0.01 mg/L
Inc.
Stable Isotopes Cel Analytical None 0.1 % Appendix 6 0.1 %
Inc./UC Davis
Stable Isotope
Facility
Microbiome LBNL None None Appendix 5 None
Community
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Corrective Actions

When failures in the laboratory occur, the individual Laboratory Managers will each be
responsible for corrections in their respective laboratories. All failures will be documented on the
field sheet with the data report, along with the corrective action that was made. Additionally,
corrections will be annotated in any applicable maintenance logs.

B5: Quality Control

QA/QC for sampling processes begins with proper collection of the samples in order to minimize
the possibility of contamination. Water samples will be collected in laboratory-certified,
contaminant-free bottles. For this project, sterile, bacteria-free containers will be used.

Appropriate sample containers and sampling gear are transported to the sample site. Water
samples are collected and put on ice for transport to the appropriate laboratories. This section
describes the various laboratory and field quality control activities and samples to be used in this
study.

Quality Control Samples

Quality control samples shall be collected according per sampling event. Specific quality control
sample types are described below.
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Collection of Water Samples

Field crews will ensure that sampling bottles are filled properly. Filled sample
bottles will be kept on ice during the sampling event and placed into coolers along
with completed COC for transfer to the analytical laboratories. A fieldsheet will be
completed at each site. The fieldsheets will include empirical observations of the
site and water quality characteristics. Replicate sampling as described for each task
will be conducted to assess variability of results. Field blanks will be used to assess
possible sample contamination

Field Blank

Field blanks provide bias information for field handling, transport, and storage
operations. They will be collected at a minimum of one sampling location during
each sampling event. Field blanks are used to ensure that no contamination
originating from the collection, transport, or storage of environmental samples
occurs.

A field blank consists of analyte-free water that is poured into the sample collection
device and sub-sampled for analyses to verify that field sampling procedures are
adequate and sample handling and transportation does not introduce any analytes of
interest. Field blanks will be preserved, packaged, and sealed exactly like the
surface water samples and will be submitted to the lab. The lab results must be less
than the MDL of the target analytes to be acceptable. Field blanks will be collected
and analyzed for all analyses during each sampling event for Tasks 1 and 2.

Laboratory Blank

Laboratory blanks (also known as method blanks) provide bias information on
possible contaminants for the entire laboratory analytical system. The laboratory will
process laboratory blanks through the laboratory sample handling, preparation and
analytical processes. These blanks will be made from sterile purified water that is
known to have no detectable levels of the target analytes. They will be processed at
a minimum of one laboratory blank during each sampling event. Laboratory blanks
will be analyzed along with the project samples to document background
contamination of the analytical measurement system. The lab results must be less
than the MDL of the target analytes to be acceptable.

Laboratory Duplicates

Laboratory duplicates provide precision information on the analytical methods with
the target analytes. The laboratory will generate the duplicate samples by splitting
one sample into two parts, each of which will be analyzed separately. They will be
processed at a minimum of one laboratory blank during each sampling event. No
special sampling considerations are required.
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The Phylochip samples will not require duplicate lab samples. The creation of the
PhyloChip represents a significant investment of time and resources that results in
what is now a mature technology capable of detailed measurements of microbial
community composition in a high-throughput and reproducible manner. Key features
that set the PhyloChip apart from other similar technologies are the use of multiple
oligonucleotide probes for every known category of prokaryotic organisms for high
confidence detection and the pairing of a mismatch probe for every perfectly
matched probe to minimize the effect of non-specific hybridization. A strong linear
correlation has been confirmed between microarray probe set intensity and
concentration of OTU specific 16S rRNA gene copy number, allowing quantification
in a wide dynamic range. Validation experiments have demonstrated that intensity-
based quantification of environmental samples is highly reproducible with variation
between replicate chips being less than 9%.

The microarray has been extensively validated and successfully used on a number of
complex environmental samples and the resulting findings have been confirmed by
additional methods, including qPCR and 16S rRNA gene clone libraries (Mendes et
al. 2011, Hazen et. al 2010, Brodie et al., La Duc et al. 2009). LBNL studies using
split-samples have confirmed that >90% of all 16S rRNA sequence types identified
by the more expensive clone library method are also identified by the PhyloChip. In
addition, the PhyloChip has demonstrated several-fold increases in detected
microbial diversity over the clone library method. One of the reasons for this is the
high sensitivity of the PhyloChip, with the ability to detect organisms present at a
fraction below 10™ abundance of the total sample (DeSantis et al. 2007). Numerous
validation experiments using sequence-specific PCR have confirmed that taxa
identified by the microarray but not clone libraries were indeed present in the
original environmental samples (DeSantis et al. 2007, La Duc et al. 2009). Although
each sample analysis by the PhyloChip provides detailed information on microbial
composition, the highly parallel and reproducible nature of this array allows tracking
community dynamics over time and treatment. With no prior knowledge, specific
microbial interactions may be identified that are key to particular changing
environments.

The PhyloChip is a mature, validated technology based on the successful
GeneChip® hardware platform (Affymetrix, Inc., Santa Clara, CA). Results are
reproducible and reliable, owing to the standardization of lab protocols, internal
standards, and embedded controls. PhyloChip scans are assessed to attribute the
observed fluorescence intensity at each of >10° array positions with presence or
absence of over 59,000 bacterial and archaeal taxa. Due to the low variation in
technical replicates between PhyloChip assays, an average of over 40 probe-pairs
used, in combination, to identify each of the specific OTUs, and multiple controls
including the use of standardized spike mixture for each sample to assay chip-to-chip
variation, it is our experience that biological replicates are of greater value than
technical replicates.
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B6: Instrument/Equipment Testing, Inspection, and Maintenance

Microbiological sample bottles will be provided by the contract laboritories prior to the sampling
events. The North Coast Regional Water Board Laboratory maintains sufficient quantities of
fresh calibration standards for the instruments that will be used for field activities.

Laboratory equipment will be inspected, calibrated, and maintained according to the individual
laboratories QAP (see Appendices 5, 6 and 7).

If an instrument fails to meet calibration or perform properly, an initial examination is made to
determine the cause. If possible, repairs are made and the instrument is calibrated and examined
for operational status. All repair activities are recorded in the Calibration and Maintenance Log.
If an instrument fails to respond after initial attempts at repair, the equipment will be taken out of
use and sent to the manufacturer for servicing.

Persons Responsible for Testing, Inspection and Maintenance

The Project QA Officer is responsible for ensuring equipment relevant to the project is properly
tested, inspected and maintained. Staff may be delegated the responsibilities of carrying out these
tasks.

B7: Instrument/Equipment Calibration and Frequency

No field measurements will be collected so no equipment and instruments are operated.

B8: Inspection/Acceptance of Supplies and Consumables

The Project Manager, Laboratory Directors, and Project QA Officer are each responsible for the
inspection and acceptance of supplies and consumables used during this project. The actual
inspection may be delegated to lab staff.

Upon receipt and prior to use, all reagents and commercially prepared media will be inspected by
the laboratory staff for broken seals and to compare the age of each reagent to the manufacturer’s
designated shelf life. All manufacturer-supplied specifications, which may include shelf life,
storage conditions, sterility, performance checks, and date, are kept by the laboratories.

Microbiological sample bottles will be provided by the manufacturer. They will be shipped to
and stored at the North Coast Regional Water Board laboratory prior to use for sampling.
Confirmation that sample bottles are laboratory-certified clean will be made when received from
the manufacturer.

Staff responsible for the equipment ordering will inspect the supplies and consumable materials
for quality, and will report any that do not meet acceptance criteria to the appropriate Laboratory
Director and Project QA Officer. Upon receipt of materials, a designated employee receives and
signs for the materials. The items are reviewed to ensure the shipment is complete, and they are
then delivered to the proper storage location. Supplies are dated upon receipt, stored
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appropriately, and are discarded on expiration date. Confirmation that sample bottles are
laboratory certified clean will be made when received and prior to use in the field.

B9: Non-Direct Measurements

Non-direct measurements (also referred to as secondary data) are data previously collected under
an effort outside this project. There will be no data obtained for this project that are derived
from non-direct measurement sources, with the exception of meteorological data.

The National Weather Service Quantitative Precipitation Forecast will be reviewed from the
internet on a daily basis for the purpose of documenting weather conditions within the project
area for sampling conditions. The National Weather Service website provides a website with
diel maps of precipitation forecasts over the entire study area. The acceptance criteria for
determining wet or dry period will be based on Santa Rosa weather station shown on the website.
The data from this weather station is assumed to be a conservative representation for the entire
study area. Precipitation in areas of higher elevation is likely to be larger than measured in Santa
Rosa. The National Weather Service Quantitative Precipitation Forecast website address is:
http://www.cnrfc.noaa.gov/precipForecast.php?cwa=MTR &day=1&img=5

B10: Data Management

Data will be maintained as established in Element 9 above. All data from this study will be
managed in accordance with the SWAMP Data Management Plan (2009) and SWAMP Standard
Operating Procedures (SOPs).

The Project Manager maintains overall responsibility for proper data handling; however specific
tasks may be delegated to other staff. The Project Manager will maintain hard copies of all
original monitoring related project documents in project-specific files that are maintained at the
North Coast Regional Water Board office. Monitoring related documents include: the
Monitoring Plan (MP), the Quality Assurance Project Plan (QAPP), field sheets, COC forms and
laboratory reports.

Data entry oversight will be the responsibility of the Project Manager. The Project Manager will
document and track the aspects of the sample collection process, including the generation of field
sheets and COC forms for the samples collected. COC forms will accompany all water samples
to the appropriate laboratory for analysis. The laboratories will document and track the aspects of
sample receipt and storage, analyses, and reporting.

Data/Information Handling and Storage

North Coast Regional Water Board staff will prepare field sheets prior to the field run to include
sample run and sample location identification information. The sheets will be printed on
waterproof paper — one per site. Field crews will record observations and field measurement
data at the sampling locations. Prior to leaving the field site, field sheets will be checked for
completeness and accuracy.
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Computerized Information System Maintenance

Official electronic files will be maintained by the Project Manager once the data reports are
received from the contract laboratory QA Officers. The files will be located on the North Coast
Regional Water Board network. The North Coast Regional Water Board Information
Technology unit performs backup nightly on all network drives.
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GROUP C: Assessment and Oversight

C1l: Assessments & Response Actions

Assessment and oversight involves both field and laboratory activities to ensure that the QAPP is
being implemented as planned and that the project activities are on track. By implementing
proper assessment and oversight, finding critical problems toward the end of the project is
minimized, when it may be too late to apply corrections to remedy them.

Project Assessments

Readiness reviews will be conducted prior to each sampling run by the Project Manager. All
sampling personnel will be given a brief review of the sampling procedures and equipment that
will be used to achieve them. Field measurements will be collected as part of the concurrent
sampling for the Russian River Pathogen Indicator TMDL Monitoring Plan. Details of the field
sampling effort can be found in the Russian River Pathogen Indicator TMDL Monitoring Plan
QAPP.

Readiness reviews will consist of the following activities:

Supply Checks

Adequate supplies of all necessary supplies will be checked before each field event
to make sure that there are sufficient supplies to successfully support each sampling
event.

Paperwork Checks

All field activities and measurements will be properly recorded in the field.
Therefore, prior to starting each field event, necessary paperwork such as fieldsheets,
chain of custody record forms, etc. will be checked to ensure that sufficient amounts
are available during the field event.

Two types of assessments may be used in this project: field activity audits and laboratory audits.

Field Activity Audits

Field activity assessments are held to assess the sample collection methodologies, field
measurement procedures, and record keeping of the field crew in order to ensure that the
activities are being conducted as planned and as documented in this QAPP.

Annual assessments of field crews will be conducted to ensure that field sampling procedures
outlined in this QAPP are followed. Prior beginning any field sampling activities, the Project
Manager or Quality Assurance Officer will verify that proper equipment is available for all field
personnel. This includes sampling equipment, safety equipment, and field measurement
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equipment. It will also be verified that all personnel involved in field activities have received
sufficient training and are able to properly use the equipment and follow procedures. The Project
Manager or Quality Assurance may also verify the application of procedures and equipment
periodically. If the Project Manager or Quality Assurance Officer finds any deficiencies,
corrective actions will be put in place and reported, and follow-up inspections will be performed
to ensure the deficiencies have been addressed. Field assessments will include:

e Readiness reviews to verify field teams are properly prepared prior to starting field
activities;

e Field activity audits to assess field team activities during their execution; and

e Post sampling event reviews to assess field sampling and measurement activities
methodologies and documentation at the end of all events or a selected event.

Post sampling event reviews will be conducted by the Project Manager following each sampling
event in order to ensure that all information is complete and any deviations from planned
methodologies are documented. Activities include reviewing field measurement documentation
in order to help ensure that all information is complete.

Laboratory Audits

Initially, laboratory performance will be assessed through the use of a laboratory
intercomparison study, and analysis of split samples. Laboratory assessments may involve two
types of activities:

e Data reviews of each data package submitted by a laboratory; and
e Audits of laboratory practices and methodologies.

Laboratory audits will include sample submission for a proficiency test for each sampling run.
The results of the lab’s analysis will be compared to the known analytes (e.g. lab blanks) or
acceptable ranges (e.g. lab duplicates)

Laboratory data review will be conducted by the QA Officer upon receipt of data from each lab.

Data will be checked for completeness, accuracy, specified methods were used, and that all
related QC data was provided with the sample analytical results.
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Corrective Action

If an audit of any field sampling or laboratory operation discovers any discrepancy, the Project
Manager will discuss the observed discrepancy with the appropriate person responsible for the
activity. The discussion will begin with whether the information collected is accurate, what were
the cause(s) leading to the deviation, how the deviation might impact data quality, and what
corrective actions might be considered. The results of the resolution of the discrepancy will be
documented in writing on the fieldsheet and on a separate log that will be kept in the project file.

Problems regarding field data quality that may require corrective action will be documented in
the fieldsheets. Deficiencies that cannot be immediately corrected will be noted on the
fieldsheets and brought to the attention of the Project Manager and Project QA Officer.

Individual laboratory data quality will be reviewed by the Laboratory Director and Laboratory
QA Officer for their respective labs. Deficiencies and corrective actions taken will be noted on
the laboratory data sheets as well as documented on the Excel spreadsheets to which the data will
be transferred. Overall laboratory data quality will be reviewed by the Project QA Officer.

The Project Manager and the Project QA Officer have the authority to issue stop work orders to
stop all sampling and analysis activities until the discrepancy can be resolved.

C2: Reports to Management

Interim and Final Reports

The Project Manager will review draft reports to ensure the accuracy of data analysis and data
interpretation. The contract Lab Directors will report data to the Project Manager after quality
assurance has been reviewed. Every effort will be made to submit reports to the Project Manager
in a timely manner. Draft and final reports will be issued by the Project Manager according to
the schedule in Table 10.

Table 10 — Report Due Dates

Report Type Frequency | Responsible Party Schedule
Data Report I]SZE:;;E LBNL Lab Director On-going
Data Report Per field run | Cel Analytical Lab Director On-going
Data Report Per field run | Sonoma Public Health Lab Director On-going
Draft Monitoring Plan Data Report N/A Project Manager April 2012
Final Monitoring Plan Data Report N/A Project Manager June 2012

Quality Assurance Reports

Separate quality assurance reports will not be generated. Quality assurance information
annotated on field and lab sheets will be included with the Data reports.
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Group D: Data Validation and Usability

D1: Data Review, Verification, and Validation Requirements

Data review, verification, and validation procedures help to ensure that project data will be
reviewed in an objective and consistent manner. Data review is the in-house examination to
ensure that the data have been recorded, transmitted, and processed correctly.

Checking for Typical Errors

In-house examination of the data produced from the project will be conducted to check for
typical types of errors. This includes checking to make sure that the data have been recorded,
transmitted, and processed correctly. The kind of checks that will be made will include checking
for data entry errors, transcription errors, transformation errors, calculation errors, and errors of
data omission.

Checking Against DOIs

Data generated by project activities will be reviewed against Data Quality Indicators (DQIs).
This will ensure that the data will be of acceptable quality and that it will be SWAMP-
comparable with respect to minimum expected DQIs.

Checking Against OA/QC

QA/QC requirements were developed and documented in Elements B3, B4, B5, B7, and B8, and
the data will be checked against this information. Checks will include evaluation of field and
laboratory duplicate results; and field and laboratory blank data pertinent to each method and
analytical data set. This will ensure that the data will be SWAMP-comparable with respect to
quality assurance and quality control procedures.

Data Checking

Lab data consists of all information obtained during sample analysis. Initial review of laboratory
data will be performed by the individual lab’s Laboratory Director in accordance with the lab’s
internal data review procedures. Upon receipt of the completed data packages from the
microbiological laboratories and fieldsheets from the field crews, the Project QA Officer and
Project Manager will review all data, fieldsheets and field notes to verify that the QAPP was
followed. Items reviewed will include:

e Comparison of the scheduled sampling plan with fieldsheets and custody forms to assure
that planned samples were collected.

e Review of fieldsheets and data to assure that information specified in the QAPP was
collected.

e Review of custody forms, including checks for breaches of custody, sample temperature
upon receipt at the laboratory, and any anomalies noted on custody form.

e Review of laboratory data packages to verify that holding times were met.
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e Review of the data package to verify that it was complete, and review of the QA/QC
laboratory sheets.
e Analysis of RPD between each set of duplicate field samples.

Any problems noted will be brought to the attention of the appropriate laboratory manager and/or
field crew. As any sample for microbial enumeration is perishable, serious problems in data

quality may require resampling. This will occur at the discretion of the Project Manager.

Data Verification

Data verification is confirmation by examination and provision of objective evidence that
specified requirements have been fulfilled. Data verification is the process of evaluating the
completeness, correctness, and conformance/compliance of a specific data set against the
methodology, procedural, or project requirements. Data verification will be conducted as
described in Element D2 to ensure that the data is complete, correct, and conforms to the
minimum requirements set forth in this QAPP.

Data Validation

Data validation is an analyte- and sample-specific process that evaluates the information after the
verification process (i.e., determination of method, procedural, or contractual compliance) to
determine analytical quality and any limitations. Data validation is the process whereby data are
filtered and accepted or rejected, based on a set of criteria. It is a systematic procedure of
reviewing a body of data against a set of criteria to provide assurance of its validity prior to its
intended use. The data are checked for accuracy and completeness. The data validation process
consists of data generation, reduction, and review (see Element D2).

Data Separation

Data will be separated into three categories for use with making decisions based upon it. These
categories are:

1. Data meeting all data quality objectives,
2. Data meeting failing precision criteria, and
3. Data failing to meet accuracy criteria.

Data falling in the first category is considered usable by the project. Data falling in the last
category is considered not usable. Data falling in the second category are data meeting all data
quality objectives, but with failures of quality control practices. These data will be set aside until
the impact of the failure on data quality is determined. Once determined, if sufficient evidence is
found supporting data quality for use in this project, the data will be moved to the first category,
but will be flagged with a “J” as per EPA specifications, or not used if the data fail to meet
precision and accuracy criteria.
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Responsible Individuals

The Project Manager will be responsible for data review. This includes checking that all
technical criteria have been met, documenting any problems that are observed and, if possible,
insuring that deficiencies noted in the data are corrected.

D2: Verification and Validation Methods

Defining the methods for data verification and validation helps to ensure that project data are
evaluated objectively and consistently. Information on these methods is provided below.

After each sampling event, the fieldsheets are checked for completeness and accuracy by the
Project Manager. If there are any questions, clarification from the field crew is obtained as soon
as possible. Fieldsheets are then placed into project-specific files maintained by the Project
Manager.

All data records will be checked visually and will be recorded as checked by the checker’s
initials as well as with the dates on which the records were checked.

All of the laboratory’s data will be checked as part of the verification methodology process. At
least 10% of the laboratory’s data will be independently checked as part of the validation
methodology.

Data that is discovered to be incorrect or missing during the verification or validation process
will be reported to the Project Manager immediately. If the errors involve laboratory data then
this information will also be reported to the appropriate Laboratory Director.

If there are any data quality problems, the Project Manager and Project QA Officer will identify
whether the problem is a result of project design issues, sampling issues, analytical methodology
issues, or QA/QC issues (from laboratory or non-laboratory sources). If the source of the
problems can be traced to one or more of these basic activities then the person or people in
charge of the areas where the issues lie will be contacted and efforts will be made to immediately
resolve the problem. If the issues are too broad or severe to be easily corrected then the
appropriate people involved will be assembled to discuss and try to resolve the issue(s) as a
group. The Project Manager has the final authority to resolve any issues that may be identified
during the verification and validation process.

D3: Reconciliation with User Requirements

Information from field data reports (including field activities, post sampling events, corrective
actions, and audits), laboratory data reviews (including errors involving data entry,
transcriptions, omissions, and calculations and laboratory audit reports), reviews of data versus
MQOs, reviews against Quality Assurance and Quality Control (QA/QC) requirements, data
verification reports, data validation reports, independent data checking reports, and error
handling reports will be used to determine whether or not the project’s objectives have been met.
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The Project Manager will be responsible for reporting project reconciliation. This will include
measurements of how well the project objectives were met. Data from all monitoring
measurements will be summarized in tables. There are no known limitations that are inherent to
the data to be collected for this study. Explanations will be provided for any data determined
unacceptable for use or flagged for QA/QC concerns.

The project will provide data for the selected analytes described in Element AS. All data will be
readily available to the public. The data generated will also be useable for comparative purposes
by other water monitoring projects and programs within the various components of the State and
Regional Water Boards.
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Appendix 2: Field Data Sheet
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Appendix 3: Chain of Custody Forms
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Appendix 4: Sampling Location Maps

57



Russian River Pathogen Indicator Bacteria TMDL — Supplemental Sampling Plan
Quality Assurance Project Plan — Version 1.0 Page 58 of 273
11/16/2011

58



Russian River Pathogen Indicator Bacteria TMDL — Supplemental Sampling Plan
Quality Assurance Project Plan — Version 1.0 Page 59 of 273
11/16/2011

59



Russian River Pathogen Indicator Bacteria TMDL — Supplemental Sampling Plan
Quality Assurance Project Plan — Version 1.0 Page 60 of 273
11/16/2011

60



Russian River Pathogen Indicator Bacteria TMDL — Supplemental Sampling Plan
Quality Assurance Project Plan — Version 1.0 Page 61 of 273
11/16/2011

Sample Location:
% Foss Creek at Vine Street
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Sample Location:
% Unnamed Tributary at Sanford Road
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Sample Location:
% Russian River at Highway 128
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Sample Location:

% Russian River at Forestville Access Beach
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Sample Location:
% Russian River at Johnson's Beach
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Sample Location:
% Russian River at Monte Rio Beach
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Sample Location:
% Dutch Bill Creek at Fir Road
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Sample Location:

%Sanm Rosa Creek at Los Alamos Road
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Sample Location: I K\
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Appendix 5: Standard Operating Procedure for

PhyloChip Analysis

Standard Operating Procedure for Phylochip Sample Filtering:

1.

2.

N we

10.

11.

12.

Each sample will be collected using a vacuum pump. Set up filtering apparatus. Check
each connection point to ensure components are snug and pressure loss is minimized.
Clean each filter setup (glass top and filter stage) using 70% ethanol or isopropanol.
Wipe dry with paper towels.

Gently place a sterile 47mm 0.2pum filter on each filter stage using alcohol-cleaned
flamed forceps. Place glass top onto filtering stage and use metal clamps to hold
components together.

Start vacuum pump, allow to run ~5 sec before adding samples.

Homogenize water sample by shaking gently.

Pour ~300mL of water from the sample onto the filter.

If filtration stops before the entire contents have been filtered, decant off the remaining
sample into a graduated cylinder and record the volume of sample that remained
unfiltered on the chain-of custody form.

Once sample has been filtered, gently remove the glass tops, and using alcohol-cleaned
flamed forceps, carefully roll-up the filter with the filtered contents inside..

Carefully place the filter into a single DNA extraction bead tube (with 0.5 mm beads that
are more commonly used for bacteria). Label with sample name and date.
Immediately transfer on ice the bead tubes to Sonoma County Public Health Labs for
freezing at -80C. Frozen samples will be transferred to LBNL on dry ice after all
samples have been collected.

If additional samples will be filtered, rinse filter stage and glass top with de-ionized water
and wipe down with 70% alcohol solution. Filter next sample as described above.
Once filtration of all samples is complete disassemble sampling apparatus. Rinse filter
setups and glassware with de-ionized water and 70% alcohol. Store tubing, vacuum
pump, and connectors. Autoclave all glass ware between uses.

Standard Operating Procedure for Phylochip Sample Filter Analysis:

G3 PhyloChip Manual: 12-07-2010 Edition:

Target Preparation.

PCR amplification of 1.5 kb product for target hybridization

To prepare DNA, use either a one-temperature amplification with a degenerate primer if you do not have very much
template, or use a non-degenerate primer at 3 - 8 temperatures on a gradient thermocycler (from 48.0 to 58.0 deg. C
annealing temp.).
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The primers we use for non-degenerate (gradient) PCR are as follows:

Primer sequences used for microarrays and 16S rRNA clone libraries (taken from a JGI protocol)
27f.jgi (Bacteria-specific) 5’~-AGAGTTTGATCCTGGCTCAG-3’

1492r.jgi (Bacteria/Archaea-specific) 5’-GGTTACCTTGTTACGACTT-3’
If amplifying Archaea, use this forward primer instead of 27f.
4fa jgi (Archaea-specific) 5°’- TCCGGTTGATCCTGCCRG-3’

The primers for the one-temp, degenerate (forward) primer PCR are:
27t1 5-AGRGTTTGATCMTGGCTCAG-3’ and the 1492r primer.

Note: we use a gradient PCR for maximal diversity if we have enough template to do so. Also, if we are cloning and
sequencing from the same PCR pool as is analyzed on a chip, then we use 50 uL reactions on an 8-temp. gradient
(48° - 58° C, 25 cycles). We would do an 8-temp. gradient set at 25 uL per reaction per temperature if we knew we
would get lots of PCR product at each temperature. All temperature products are combined (usually through
isopropanol ppt.) and used as a pool for microarray analysis (and clone library formation, if that is being done).

When amplfying Bacteria and Archaea, keep the PCR products separate, so you can quantify them

separately. Ideally, use 500 ng of Bacterial PCR product and 100 ng Archaeal PCR product for microarrays. If
there is not enough product for any one sample, consider cutting back on all of them so that an equal amount of
product is loaded onto each chip. These values are for gel quantitation. If you use a spec. or Nanodrop, be sure to
know the equivalent amounts needed for these values on a gel. It is common for a Nanodrop measurement to be
twice as high as a gel measurement.

1. TAKARKA TAQ PROTOCOL (Used for most studies). May use Excel spreadsheets (see Attachments).
Changing the number of samples on any worksheet generally causes the volumes to be updated to reflect your
current set of samples.

TAKARA PCR for chips
PCR and/or cloning
batch/date | Stock Final
Reagent type open | Conc. Conc. units vol (ul)
Water Milli-Q, autoclaved 342
Takara buffer
Buffer w/MgCl12 10 1.0 | X 5.0
BSA * Roche 20 0.8 | mg/mL 2.0
dNTP Takara (2.5mM each) 10 0.8 | mM 4.0
pmol/ulL
27f.jgi primer 50 0.3 | (uM) 0.3
pmol/ul
1492r.jgi primer 50 0.3 | (uM) 0.3
(1.5U)
Polymerase Takara Ex Taq 5 0.02 ** | U/uL 0.2%
Template 10 — 30 ng*** 4.0
Total 50.0

* Use BSA as needed for your template. If not needed to get good amplification, then it can be
omitted.

** This can be increased to 0.03 final concentration and 0.3 uL volume added per reaction, but
there may be increased background also.

*#% Add 2-4pL environmental DNA (enough to give 10 — 30 ng of template), to the reaction
mixture. Remember a positive and negative control sample. The positive control is E. coli (at
least 100pg and 1pg).
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2.

Thermocycling program:

Protocol:

95C 3'

95C 30s 25 — 35 cycles as needed,

53C 30s 48 — 58 deg C annealing temp (gradient) if sufficient template,
72C 1 archaea too if sufficient template

72C 7T

4C hold

Quantitation of PCR amplicons

a. Invitrogen “E gels”

Quantify the PCR products by loading SuL of product with 10uL water for a 2% E-gel (Invitrogen). If
doing a temperature gradient, then combine the products (isopropanol ppt. or using YM-100 Microcon
filter units as described below) and run 1 uL on a gel.

Optional: Add 2uL of loading dye to one lane as an indicator of how far the DNA is traveling. Note that the
dye will affect the adjacent lane and may impair visualization.

Load designated amount of Invitrogen Life Technologies low mass ladder (should be 10 uL).

Product is 1.5 kb. Run for 20-25 minutes at 60V for a single comb gel. If a double comb gel is used, run
for 18 minutes at 60 volts.

Remember to pre run the gel for less than 2 minutes (60-70V) prior to loading.
No running buffer is required in this reaction.
If there are remaining empty wells, remember to fill with an equivalent volume of water.

Analyze gels using the FluorS-Multilmager (BioRad, Hercules, CA).

b. Biorad Geldoc Operating Instructions

Load the gel onto the middle of the glass surface.

On the attached computer, select “Quantity One” program, then pick “Geldoc.”

Step 1: To view the gel, press “Trans UV.”

Step 2: Select position. Gel will appear on screen: focus and zoom out if gel is not in a good orientation.
Ensure there are no saturated pixels for quantifying. Saturated pixels will appear as red spots; to eliminate
these, you can close the iris further.

Step 3: Once the saturated bands are eliminated, choose “’analyze” to create an enhanced gel image.

Steps such as “transforming” enable a clearer image of product bands. Zoom into desired bands and
standards using the zoom tool.

Step 4: Save the raw image data.

Step 5: Take picture of gel: File> Print> Video Print
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c. DNA mass quantitation

Open the Volume Contour tool in the volumes quick guide. The tool is activated when you see a + symbol:
put the + on the desired band: move it around until it outlines the band with a green line. Continue outlining
all bands, including mass ladders and unknowns. Once all bands are outlined, zoom back out.

Using the volume rectangle tool, pick an area representative of the background near the unknown bands.
Highlight the rectangle to be yellow: double click for volume properties, fill in form to say background.
The background sample should be an area larger than the bands, to enable a better average to be calculated.

For standard bands: highlight each band yellow: double click: fill in form: label as standard and fill in band
mass concentrations (key is taped onto computer screen).

For unknown bands: highlight each band yellow, select unknown.

After all inputs are made, save the file.

Using the Volume Regression Curve tool, calculate the correlation coefficient. Anything above 95% is
acceptable. It is okay to remove any bands on the dye line that don’t fall around the curve (the background
is different and these bands don’t usually correlate well to the others).

The volume analysis report tool lists the information generated. Reformat the report so that index, name,
and concentration only are reported. Print the report.

The report shows the concentration of the product loaded on the gel: since 5 pl was added to the gel, divide
by 5 to get the ng/ul concentration.

3. Concentrating Samples
If there are more than 40 uL of PCR product to be prepared for chip analysis (such as when combining
PCR products from a gradient PCR run), then the sample will need to be concentrated to 40 uL or less.

Step 1: Label a Microcon YM-100 (blue) regenerated cellulose 100,000 MWCO concentrator insert
(Amicon, Cat. # 42413) or equivalent, and label the catch tube “flow.”

Step 2: Add 40 uL water to the filter and spin at least half the vol. through before adding any sample (spin
at 500 x g for 3 min or longer). This step is very important for good recovery of product.

Step 3: Add up to 500 uL of PCR product to the concentrator insert.
Step 4: Spin the concentrators at 500 x g for | — 5 minutes, check the vial for volume by measuring with a
pipette, continue until there is less than 40 uL retained in the insert. Toward the end of the concentration,

you may need to spin for only 30 sec. at a time to keep from drying the filter.

Step 5: Invert the insert into a new, labeled tube and spin it at 1,000 x g for 2 — 3 minutes (or pulse spin) to
recover the retentate.

Step 6: Measure the retentate using a pipette.

Step 7: Run I uL of retentate and 10- 20 uL of “flow” on a 2% E-gel. All DNA should be in the retentate.
Otherwise, there was a leak.

At this point, calculate the amount of DNA recovered in the retentate for both the band of interest (on the

gel) and the total amount of DNA in the gel lane. Both numbers will be used in the calculations for DNA
fragmentation.
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4. PCR Product Fragmentation — customized from Affymetrix protocol. May use Excel spreadsheet ChipCalcs
(see Attachments). If making your own spike mix, see Appendix I.

Sample
Sample Set 1.1
Sample Set 1.2
Sample Set 1.3

Sample Set 2

Sample
Sample Set 1.1
Sample Set 1.2
Sample Set 1.3

Sample Set 2

Dnase |
calcs Combine Bacterial and Archaeal
Spik Dnase
e units (1720
vol of total vol of total mix needed  dilutio
conc Bacteri  conc Archae  total adde Total @ nof 2x
Bacteri alPCR  Archae alPCR PCR d DNA 0.02U/u  1UNL  DNAs
al PCR  ng/uL al PCR  ng/ulL (ug) (@ (ug g stock) e
0.20
20.0 28 5.3 29 0.7 2 0.91 0.018 0.36 0.73
0.20
9.1 78 6.5 34 0.9 2 1.13 0.023 0.45 0.91
0.20
9.3 68 8.8 33 0.9 2 1.12 0.022 0.45 0.89
0.20
10.5 55 0.0 0 0.6 2 0.78 0.016 0.31 0.62
Fragmentation Rxn (50ul) calcs
(9-
10x 09-
DNAs 09) Bacteria
el Spike 1 Archea 1/20
Wate Buffer Mix  Product Produc Dnasel
r (uL) (ul) (ul) t (ul) (ul) Total ( Dnase)
Incubate
-0.09 3.0 1.08 20.0 5.3 0.73 30.00 :
25C -
9.45 3.0 1.08 9.1 6.5 0.91 30.00 25min
98C -
7.00 3.0 1.08 9.3 8.8 0.89 30.00 10min
hold @
14.80 3.0 1.08 10.5 0.0 0.62 30.00 4C
13.2 4.752
1/20
Dnase
4.1 per tube 1 Dnase (Invitrogen)
10x DNAse |
2 Buffer
17 water
20ulL

e Optional: Dilute DNase 1 to 0.05U/uL in 1 X One-Phor-All Buffer (a 1/20 dilution). This must be
used immediately. This can even be diluted further to increase accuracy when pipetting very small

amounts. Adjust the volume used accordingly.

e Add DNase I last, prior to putting in the thermocycler, and add it either to the side of the tube (hanging
drop) or to the lid of the tube. Mix gently by tapping the tube (DNAse is physically fragile) and spin
the sample.

e Remember to keep 200ng for gel analysis as a control (optional).

2.

3.

Incubate the reaction at 25°C for 20 minutes, typically in a thermocycler.

Inactivate DNase I at 98°C for 10 minutes.
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If PCR was performed to create uracil-incorporated PCR product, use the following table:

Tube
1

2

4. Store at -20°C or add directly to the terminal labeling reaction.

Recommended for each new batch of enzyme:

Page 95 of 273

* Affymetrix claims that the DNase I activity will vary from lot to lot. A titration assay is recommended
for each new lot of enzyme to determine the dosage of the DNase I (meaning the unit of DNase I per ug of
cDNA) to be used in the fragmentation reaction.

Run fragmented and non-fragmented samples on a 4% E-gel. Use the low mass DNA ladder (2ul)+ lul dye
and 17ul H20. Also use 25bp ladder (1.5ul) + 1ul dye + 17.5ul H,0. Majority of DNA fragments after
fragmentation should be around 50-200bps.

Run at 60V for 50 minutes.

If the fragment range is less than 50 — 200 bp, then extend the time of the incubation at 25 deg C. If the
fragments are too small, then decrease the time of incubation.

Sample
Sample 1

Sample 2
Sample 3

Sample 4
Sample 5

Fragmentation Rxn (30ul) calcs

2:1
Bacterial Archea 10X  Spike
PCR PCR Frag  Mix
Water (ul) (uL) Buffer (ulL) UDG APE
19.86 1.98 0.83 3.00 1.99 | 094 | 141
19.83 1.86 0.97 3.00 1.99 | 094 | 141
19.70 2.27 0.69 3.00 1.99 | 094 | 141
19.73 2.17 0.76 3.00 1.99 | 094 | 141
19.67 2.09 0.91 3.00 1.99 | 094 | 141
16.50 1095 5.15 7.74
7.33  per tube

5. Terminal labeling- same as Affymetrix protocol

Requires:

Affymetrix GeneChip WT Double Stranded DNA Terminal Labeling Kit, P/N: 900812

Incubate:
37C -
60min
93C -
2min

hold @
4C

1) Make sure reagents are fully thawed and then mix according to the chip calculation worksheet.
2) Incubate at 37°C for 60 min, followed by a 10 min, 70°C step. Add 2uL of .5M EDTA to each reaction.
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Biotynalation Rxn

x1 MM To
Reagent (uL) (uL) assess
5X Rxn buffer 8 36 Incubate: the
GeneChip Labeling 37C - 60min, 70C - 10min, 4C -
Reagent 0.664 | 2.988 2min
50X TDF 1.336 | 6.012 Add 2uL 0.5M EDTA
Fragmented spike 0 0 to stop Rxn
water 0.00 0
Fragmentation NOTE: reaction scaled down to
product 30 -- 40uL

to add larger amount of DMSO

Total uL 40 45 during hybe

per

tube= 10

efficiency of the labeling procedure, a gel shift assay can be used. See Appendix X.

6. Pre-hybe chips

Requires:
. Affymetrix GeneChip Hybridization, Wash, and Stain Kit, P/N: 900720

Fill each chip with 130 uL Pre-Hybe solution from the kit. Incubate chips in hybe oven for 20 — 30
min. at 48°C and 60 RPM.

7. Target Hybridization

Requires:
. Control Oligo B2, P/N: 900301
x1 MM
Hybridization Mix (uL) (uL)
Fragmented, labeled
product 42.0 --
3nM Control Oligo
B2 2.2 9.9 Incubate:
2X MES Hybe 99C -
Buffer 65.0 | 292.5 Smin
48C -
DMSO 204 | 91.8 Smin
hold @
H20 0.4 1.8 48C
total uL 88.0 396
per
tube= 88

1) Make sure DMSO and Control Oligo are fully thawed, and mix reagents according to the chip calculation
worksheet.

2) Incubate samples at 99°C for 5 minutes to denature DNA, followed by a 5 minute incubation at 48°C.
Hold reactions at 48°C.
Take the first 4 - 6 chips from the hybe oven. Vent chips and remove pre-hybe solution. Remove the
corresponding samples from the thermocycler and load entire contents of each hybe mix onto their chips as
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follows: Use two pipette tips when filling the probe array cartridge. Use one (unfiltered) to vent air from
the hybridization chamber.

3) Cover vent septa with stickers to prevent evaporation, and place microarrays back in the hybe oven. Rotate
chip to loosen any bubbles; they should move freely around the chamber. Repeat this process until all
chips have been loaded.

4) Save PCR tubes on the bench top until tomorrow.

5) Load probe arrays in a balanced configuration around the rotisserie axis. Hybridize chips at 48°C/60RPM
for 16 hours.

The next day, remove the hybe solution and save in case the sample needs to be run again. Store this frozen,
protected from light. Fill the chip with Wash Buffer A (non-stringent wash buffer) if there is a delay in using the
fluidics station.

8. Washing, Staining and Scanning —same as Affymetrix protocol.

Requires:
. Affymetrix GeneChip Hybridization, Wash, and Stain Kit, P/N: 900720

Before Beginning:

. Turn on the scanner at least 10 minutes before scanning so that it can warm up.
. Aliquot a few milliliters of Wash A into a centrifuge tube.
Chip Prep

1) Remove chips from hybe oven and remove stickers covering vents.

2) Transfer hybe mix to the appropriate PCR tubes. Hybe mix can be stored at -20°C in case a chip must be
repeated.

3) Vent chips and add 150ul of Wash A buffer to each array.

4) Bring chips to the computer terminal/fluidics station and place them inside the drawer.

Priming the Fluidics Station (This can run in the background as you register chips)

1) Place bottles of Wash A, Wash B and DI water in appropriate positions. Note that much less Wash B is
required for a wash cycle than Wash A. 250mL of wash B is more than sufficient.

2) On the start menu open Affymetrix launcher.

3) Select Fluidics control.

4) Select “Maintenance Protocols Only”

5) Select Prime 450 from the drop down menu.

6) To the right, click the Check/Uncheck All Stations and Modules box so that all modules are highlighted. If
you are running less than 8 chips deselect the modules that will not be in use.

7) Click the “Copy to Selected Modules Button”

8) Click on each Station ID tab at the top of the screen. Prime 450 should be in the protocol window of each
module you selected. Run the relevant modules.

Creating a Project (skip this section if you already have a project on the system for the chips you want to run)

1) Return to the Affymetrix Launcher and select AGCC Portal.

2) To start a new project, first make a subdirectory for the system to save your data to. This will make finding
your data later much easier. Go to the Create subfolder field and enter a name for your directory. Press the
create button.

3) Highlight the folder you just created in the directory tree to the left.

4) Enter a name for your project in the Create Project field and press the create button.

5) All Cel data for your project will be stored in this default directory.

Sample Registration
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1) In AGCC Portal go to the Samples tab and select Quick Register.

2) Select the number of chips to be run in the drop down list.

3) Select your project, and select LBL-Phy3b520660 for the Probe Array Type.

4) For each of your chips scan in the barcode and type in the chips sample name into the appropriate fields.
5) Scroll to the bottom of the page and press the Next button.

6) Place chips not to be immediately stained back in the fridge, wrapped in foil.

Washing and Staining PhyloChips

1) Bring chips to be stained up to room temperature by placing them face down in a drawer.

2) In the Fluidics Control window go to the top menu bar and press edit = email messages. Enter your email
address in the “To” field. The system will send you error messages if there are fluidics or scan errors.

3) Press the Filters button at the top of the page. Select today’s date for both date fields and press ok. This
will allow you to see the arrays you just registered in drop down menus.

4) On the Master tab select LBL-Phy3b520660.Universal as the array type.

5) Select “List Compatible Protocols Only” and make sure GeneChip HWS Kit is selected.

6) Select protocol FS450 0002 from the drop down menu.

7) To the right side, select the modules you will use.

8) Press the “Copy to Selected Modules” Button.

9) Go to each station tab and select the chips to be run on each module.

10) Press the run button for each module to be used.

11) After staining the fluidics station will instruct you to eject the chip and look for bubbles. If you see bubbles
don’t insert the array back into the fluidics station as instructed. Simply take the chip, vent it, remove the
holding buffer contained in the chip and reload it by hand with 150uL of fresh holding buffer.

12) Insert empty vials so that the system can do a rinse of the lines and prime for the next set of chips.

13) If another set of chips will be stained, take them out of the fridge and place them in the drawer to warm
them up.

14) Start scanning completed chips as described in the next section. You should have enough time to get them
set up in the autoloader while the system primes.

15) Repeat from step 9, as necessary.

Affymetrix recommends a weekly bleach protocol and a monthly decontamination protocol to maintain cleanliness
of the fluidics station, especially if staining with antibodies. See the Affymetrix manuals for the weekly and monthly
cleaning protocols.

Scanning PhyloChips

1) Go to the launcher and select Scan Control

2) Place stickers over the vents on each PhyloChip to prevent possible dripping of holding buffer onto the
optics of the scanner.

3) Load the autoloader beginning at the red-bracketed position one, and load sequentially. The slots in the
autoloader are numbered.

4) In Scan Control, press start. When prompted confirm that the chips are at room temperature.

5) The autoloader will do a count of the number of chips in the carousel, then it will scan the chips one by
one. Ifit cannot read a barcode that chip will have to be scanned manually.

6) Allow about 5 minutes per chip.

7) Empty the carousel. Set aside any chips that were unable to be scanned (due to misread barcodes). They
will have to be scanned manually.

8) Go to Edit = options. Set the system to manual mode.

9) Load the first chip into position 1 of the carousel and press start.

10) From the drop down list, select the name of the chip that was loaded into the carousel and continue.

11) Repeat as necessary for the remaining chips.

Viewing PhyloChip Scans
1) Go to the launcher and select AGCC Viewer
2) Newest chips will appear at the bottom of the review window list. Scroll to your first chip and double click
the sample name to open the file.
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3) A cel file image will appear in the viewer. To the left are icon buttons that will take you to each corner of

4)

)
6)
7)

8)

the cel image.

Verify that the control oligo probes are aligned to the grid at each corner. If realignment is necessary left
click the grid at the corner and drag it such that most of the control oligos in view generally occupy the
center of their grid space. Realignment is rarely necessary, but if required, make sure that you are making
adjustments at full zoom.

Zoom out so that you can scroll along the image’s edges and verify there are no blotches on the image, and
that the oligo is present around the chip’s perimeter in a checkerboard pattern.

Hover over individual cells if you want to view their intensity (it will appear along with the x,y coordinates
of the cursor at the bottom of the program window). Oligo B2 intensity should be between 1500 and 3000.
When your done reviewing your image, review date and time will automatically be entered in the review
window.

When you’re done, select your image files in the review window and press the “Remove Selected” button.
This will remove you files from the review window. Cel files can be added back to the review window if
needed by going to File>Open File. Data is stored by default at: D:/Program
Files/Affymetrix/GeneChip/Affy Data/Data/(Y our project folder)
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Additional Info: Uracil incorporation for amplifying 16S rRNA gene

Clontech

TITANIUM Taq PCR Kit (includes buffer), P/N: 639209 (500 rxns)

Promega
dUTP, P/N: U1191

Set of dATP, dCTP, dGTP, dTTP, P/N: U1240
- Make a stock ANTP mix with T:U of 2:1 (2.5 mM each dATP, dCTP, dGTP; 1.67 mM dTTP; 0.83 mM

dUTP).

Primers

Page 100 of 273

27fjgi: 5’-AGAGTTTGATCCTGGCTCAG-3", 1492r.jgi: 5’-GGTTACCTTGTTACGACTT-3’

4fajgi: 5°- TCCGGTTGATCCTGCCRG-3’ (use instead of 27f when amplifying Archaea)

Date:
Name:

9/2/2009

Number of
samples (incl.

Final Volume: (ul) controls) * 97.9
25

Component Starting Conc. Vol. per rxn Final conc. Vol in mastermix

10X Buffer 10 X 2.5 1X 244.75
uM 300nM

Forward primer 27F.jgi 3 (=3pmol/uL) 2.5 (=0.3pmol/uL) 244.75

Reverse primer uM 300nM

1492R jgi 3 (=3pmol/uL) 2.5 (=0.3pmol/ul) 244.75

BSA 20 mg/mL 1.25 1 ug/uL 122.38

ANTP mix ** 10 mM each 2 800 uM 195.80

Clonetech taq 50 X 0.5 1X 48.95

Template - for bacteria 10-30 ng 1

Total Reagents 11.25

Water 12.75 1248.23

Total Vol. 25

Vol. per well or tube 24

* 8 tempertures per sample; 1 negative control per set
** Starting ANTP conc. =2.5 mM ea. dATP, dCTP. dGTP; 1.67 mM dTTP; 0.83 mM dUTP

Isis

48-58C
25 cycles

Samples

tube # (start - finish)

—_
[\S}

—_
—_— O 00 9N L AW~

Sample name
Sample name
Sample name
Sample name
Sample name
Sample name
Sample name

Sample name
Sample name

Sample name
Sample name
neg

100

1

9
17
25
33
41
49

57
65

73
81
89

16
24
32
40
48
56

64
72

80
88
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Note: we use a gradient PCR for maximal diversity if we have enough template to do so. Also, if we are cloning and
sequencing from the same PCR pool as is analyzed on a chip, then we use 50 uL reactions on an 8-temp. gradient
(48° - 58° C, 25 cycles). We would do an 8-temp. gradient set at 25 uL per reaction per temperature if we knew we
would get lots of PCR product at each temperature. All temperature products are combined (usually through
isopropanol ppt.) and used as a pool for microarray analysis (and clone library formation, if that is being done).

When amplfying Bacteria and Archaea, keep the PCR products separate, so you can quantify them

separately. Ideally, use 500 ng of Bacterial PCR product and 100 ng Archaeal PCR product for microarrays. If
there is not enough product for any one sample, consider cutting back on all of them so that an equal amount of
product is loaded onto each chip. These values are for gel quantitation. If you use a spec. or Nanodrop, be sure to
know the equivalent amounts needed for these values on a gel. It is common for a Nanodrop measurement to be
twice as high as a gel measurement.
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Appendix 6: Standard Operating Procedure for
Stable Isotope Analysis of Nitrogen and Oxyqgen.
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Appendix 7: Standard Operating Procedure for
Genetic Profiling of Bacteroides

Part I. DNA Extraction
Part II. A) PCR Sample Preparation
B) 7300 System Software Run Setup

Part I. DNA Extraction
Items needed:
e  General PPE

e Pipettes, p1000, p100, p20 w/ respective sterile tips

e 2.0mland 1.5 ml sterile (autoclaved) microcentrifuge tubes
e Qiagen MinElute Gel Extraction kit

e  Water bath at 56°C

e 100% EtOH

e  Sterilizing solutions- 20% Bleach, ddH,0, and 100% EtOH
e Forceps

e PBSpH74

1. Open microcentrifuge tube and unfold filter using sterile forceps and then refold the filter so that

the inside, which contains bacteria, will now be on the outside and place into a 2ml

microcentrifuge tube.

*make sure to sterilize forceps between each sample

Add 250l of PBS to sample along with 20pul of Proteinase K

Repeat steps 1 and 2 for all samples

Add 500 pl of Buffer AL to the sample and vortex for 15s.

Incubate at 56°C for 10 min and quick spin.

Add 500ul of 100% EtOH and vortex/quick spin

Add 700ul of mixture from step 6 to the Qlamp Spin Column, which should be within a clean

microcen. tube.

Spin at 8000 rpm for 1 min.

9. Place spin column in new microcen. tube and add the remaining solution from step 6 and repeat
step 8

10. Add 500ul of buffer AW1 and centrifuge at 8000 rpm for 1 min. Place Spin Column in a clean
2ml tube and discard filtrate collection tube

11. Add 500ul of buffer AW2 and spin at full speed for 4 min

12. Place the Spin Column in a clean 1.5 ml tube (not provided in kit) and discard collection tube.
Add 50ul of buffer AE and spin for 1 min at 8000rpm.

13. To the same spin column, add another 50pul of AE buffer, making sure to use the same 1.5ml
collection tube as in step 12.

14. Store the eluate in the -20°C fridge

Nk

@

Part II. A) PCR Sample Preparation

Items needed:

e  General PPE

Pipettes, p100, p20, p2 w/ their corresponding sterile tips
Real-Time Thermal Cycler
Power SYBR green PCR Master Mix
Molecular Grade Water
1.5 ml sterile microcentrifuge (autoclaved) tubes
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8.

9.

96 well PCR plate (non-fast)
Optic PCR plate film
Ice bucket w/ ice

Thaw all materials including PCR Master Mix, H,O, extracted DNA, positive control (196B for
HuBac and 186 for BoBac and AvBac) and primers.

When an individual item is thawed, vortex/quick spin, and immediately place in ice.

*Note, It is imperative that the Taq is kept cold at all times

Calculate master mix depending on total samples to be run including PC and NC plus one:
n+tPC+NC+1, where n=number of DNA samples.

Refer to the Matrix presented below when calculating reagents and add to sterile microcentrifuge
tube in the order as listed.

*Note, Take appropriate steps to ensure reagent contamination does not occur

Primer Series, ie. HuBac | Amount per 20ul Rxn Multiple needed,ie for
10 samples
10+PC+NC+1=13

H,0 11.25 111.25

PCR Master Mix 12.5 12.5

Fprimer 0.125 1.25

Ryrimer 0.125 1.25

Once master mix is made, vortex/quick spin

Pipette 24l of the master mix into an appropriately labeled PCR tube

Pipette 1ul of template DNA(or water for blank) into the assigned PCR plate well containing the
master mix

Trombone the solution within the well to mix

Cover PCR plate with optic film and seal

10. Place in thermal cycler and run appropriate program (see Part II B)

Part II. B) 7300 System Software Run Setup

1.
2.

3.
4.

5.

Open 7300 Software on Desktop
Create a new document
a.  Within new document wizard, only change plate name
Select appropriate detectors for the plate (i.e. HuBac if using HuBac primers)
Highlight areas of plate that correspond to the locations of the sample wells being used for current
run
Add dissociation state, change default volume from 50pul to 25ul, and run samples with default
settings™ after saving run setup.

* Default PCR Conditions:

Step 1 50°C for 2 min
Step 2 95°C for 10 min
Step 3 95°C for 15 sec
Step 4 60°C for 1 min
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Appendix 8: LBNL Laboratory QAP
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Appendix 9: Cel Analyitical Laboratory QAP
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b X = antilog (logx &y

&1 Calculate the nth root of the product of the results:

% = (x1) (x2) (33).... ()
The same results can be obtained using either (17 or (2).
Note: arithmetic mean may be used if required by regulatory bodies

H(a)= LE/ where zi=zl+ =22 +23... + xn

Standard Deviation

Once the mean iz caleulated, the standard deviation i determined by taling the
differenice of each control result from the mean, squaring that difference, dividing by n-
1, then taking the square root. A1l these operations are shown in the following equation:

s= |X(x; - XV
(n-1)

where s=1s the standard deviation,

Y means summation of all the {xd -szvalues,

x; = an individual control result,

x= the mean of the control results,

n = the total number of control results included in the group.

A larger standard deviation () reflects a greater dispersion of data and an increased
frequency of random error. & smaller standard deviation (5) reflects narrower and
sharper distnbution of data and a lower frequency of random error.

For a tneasurement procedure, it is generally expected that the distribution of contrel
results will follow log normal distribution such that control limits and warning limits can
be established:

Warning Limit= Observed result +2(s)

Thiz limit indicates that with 95% confidence limit, the obzerved result 15 within +/- 2
standard deviations of the mean.
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MDL= (s)(t-value):
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Where: MDL =Method Detection Limit
5 = Zample stadnadard deviation
t-value = Student t values provide in the EPA MDL method for the

number of tests performed

THE FIVE POINT CHECEK

In addition to analyst expenence, the calculated MDL should be evaluated using several
checks to determine if 1t will meet all of the necessary cnteria. The following five items,
which will be referred to as the "FivePoint Check" are simple ways to check a calculated

IMDL.

1. Does the spike level exceed 10 times the KWIDLY If 5o, the spike level 15 high
2. Is the MDL higher than the spike level? If so, the spike level 15 too low.
3. Does the calculated WMDL meet regul atory requirement for the necessary program (s)7

4. Is the signalfncise (S 1n the approprate range"?
5. Are the replicate recovenes reasonable?

If a particular analyte does not have a mazimum required MDL the third item can be
disregarded. For environmental programs setting maximum WDLs, it is important to
check the appropriate Administrative Code or analytical methods for the current
requirements. Itetns 4 and 5 are not required, but are useful for evaluating the data used

to generate the MDL.

Other ways to evaluate whether or not a calculated WMDL iz a good estimate of the
detection limit exist. The MDL procedure in 40 CFE 136 gives an iterative procedure,
utilizing pooled standard deviations, forevaluating the MDL. This procedure 1s found in
Appendiz D, Another validation method 15 the analysis of serial dilutions.

The 8/ Test - The WDL procedure in 40 CFE Part 126 recommends that the detection
limit be estitnated somewhere in the range where the sighal to nedse ratio 15 2.5 to 5. The
S iz not only useful for estimating the initial detection limit, but it is also useful for
evaluating the final MDL determination. The signal to notse ratio descnbes the effect of
random error on a particular measurement, and estimates the expected precision of a
series of measurements. Samples spiked in the appropriate range for an MDL
determination typically have a 3/ in the range of 2.5 to 10, A signal to notse ratio less
than 2.5 indicates that the random error in a senes of measurements 15 too high, and the
determined MDL 15 probably high, In this instance, the samples should be spaked at a
higher level to increaze the signal. If the signal to noise ratio is greater than 10, the spile
cotcentration 15 ssmaldy too high, and the calculated MDL iz not necessanly
representative of the LOD . In thiz case, the samples should be spiked at lower level In
some instances, especially with highly precise analytical technigques, the S0 may
always be higher than ten. Again, the analyst's expenence 15 crucial for determining
when the 3/ ratio 15 too high. The /M ratio for a senes of measurements can be

estimated by:
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Where: MDL =Method Detection Limit
5 = Zample stadnadard deviation
t-value = Student t values provide in the EPA MDL method for the

number of tests performed

THE FIVE POINT CHECEK

In addition to analyst expenence, the calculated MDL should be evaluated using several
checks to determine if 1t will meet all of the necessary cnteria. The following five items,
which will be referred to as the "FivePoint Check" are simple ways to check a calculated

IMDL.

1. Does the spike level exceed 10 times the KWIDLY If 5o, the spike level 15 high
2. Is the MDL higher than the spike level? If so, the spike level 15 too low.
3. Does the calculated WMDL meet regul atory requirement for the necessary program (s)7

4. Is the signalfncise (S 1n the approprate range"?
5. Are the replicate recovenes reasonable?

If a particular analyte does not have a mazimum required MDL the third item can be
disregarded. For environmental programs setting maximum WDLs, it is important to
check the appropriate Administrative Code or analytical methods for the current
requirements. Itetns 4 and 5 are not required, but are useful for evaluating the data used

to generate the MDL.

Other ways to evaluate whether or not a calculated WMDL iz a good estimate of the
detection limit exist. The MDL procedure in 40 CFE 136 gives an iterative procedure,
utilizing pooled standard deviations, forevaluating the MDL. This procedure 1s found in
Appendiz D, Another validation method 15 the analysis of serial dilutions.

The 8/ Test - The WDL procedure in 40 CFE Part 126 recommends that the detection
limit be estitnated somewhere in the range where the sighal to nedse ratio 15 2.5 to 5. The
S iz not only useful for estimating the initial detection limit, but it is also useful for
evaluating the final MDL determination. The signal to notse ratio descnbes the effect of
random error on a particular measurement, and estimates the expected precision of a
series of measurements. Samples spiked in the appropriate range for an MDL
determination typically have a 3/ in the range of 2.5 to 10, A signal to notse ratio less
than 2.5 indicates that the random error in a senes of measurements 15 too high, and the
determined MDL 15 probably high, In this instance, the samples should be spaked at a
higher level to increaze the signal. If the signal to noise ratio is greater than 10, the spile
cotcentration 15 ssmaldy too high, and the calculated MDL iz not necessanly
representative of the LOD . In thiz case, the samples should be spiked at lower level In
some instances, especially with highly precise analytical technigques, the S0 may
always be higher than ten. Again, the analyst's expenence 15 crucial for determining
when the 3/ ratio 15 too high. The /M ratio for a senes of measurements can be

estimated by:
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(/M) &st:Xave/s

Whete

Have =the average of either the calculated concentrations or analvtical signals for the
replicates

S=the sample standard deviation for the replicates.

The 3M ratio 15 a useful testfor MDL validity, but a high signal to noise ratio does not
necessarily indicate that the BMDL is invalid.

Percent Recoveries Notes - One of the drawbacks of the MDL procedure iz that it
doesn't take into account the effects of high or low bias in a series of measurements. The
effects of a bias are usually most notable in samples other than reagent water, due to
tnatri ¥ interferences. Bias can be measured by the average percent recovery of a series of
samples. In order for an MDL to be realistic, the average percent recovery for the
samples should be reasonable. A reasonable

recovery 15 subjective, and will be defined differently for different situations. Zince
MDL calculations inwolve low level analysis, the recoveries may not be comparable to
samples spiked somewhere well within the "quantification” region of the calibration
cutve, An analyst familiar with the analytical svstemn should be able to judge whether or
not the average percent recovery falls within the expected range for low level samples.
The average percent recovery can be calculated using the following equation:

Ave.$R=(X__. . /spikelevel) x100%

ave

Where ¥ ave =the average concentration of the samples
spike level=the initial spike concentrati on.

Some analytical methods specify appropnate control limits for low-level precision and
accuracy samples. If a method does not specify appropriate low level control limits, it 13
often useful to evaluate the average percent recovery using previously establizshed
control limits. The appropriate control limits for reagent water spilees could be the limits
for fortified blank recovery. If the determination was performed in a matriz other than
reagent water, use the control limits specific for the matnz spikes. The results for low-
level analysis may not always fall within the acceptable range, but if a calculate d WMDL
15 questionable, evaluating the recoveries in this manner may reveal a bias which could
affect the calculation.

11.6 Laboratory Reporting Limits (RL)

The EL is the in-house determinati on of control limits described in the previous sections
which take into account the precision and the accuracy of the data. The EL 15 reported to
clients for each method, when applicable. The Method Detection Limit (MDL) 12 the
lowest level of detection determined by interlaboratory collaborative studies for certain
methods. Where the MDL i1z avalable it 15 reported along with the laboratory reporting
lirnit (RL).
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(/M) &st:Xave/s

Whete

Have =the average of either the calculated concentrations or analvtical signals for the
replicates

S=the sample standard deviation for the replicates.

The 3M ratio 15 a useful testfor MDL validity, but a high signal to noise ratio does not
necessarily indicate that the BMDL is invalid.

Percent Recoveries Notes - One of the drawbacks of the MDL procedure iz that it
doesn't take into account the effects of high or low bias in a series of measurements. The
effects of a bias are usually most notable in samples other than reagent water, due to
tnatri ¥ interferences. Bias can be measured by the average percent recovery of a series of
samples. In order for an MDL to be realistic, the average percent recovery for the
samples should be reasonable. A reasonable

recovery 15 subjective, and will be defined differently for different situations. Zince
MDL calculations inwolve low level analysis, the recoveries may not be comparable to
samples spiked somewhere well within the "quantification” region of the calibration
cutve, An analyst familiar with the analytical svstemn should be able to judge whether or
not the average percent recovery falls within the expected range for low level samples.
The average percent recovery can be calculated using the following equation:

Ave.$R=(X__. . /spikelevel) x100%

ave

Where ¥ ave =the average concentration of the samples
spike level=the initial spike concentrati on.

Some analytical methods specify appropnate control limits for low-level precision and
accuracy samples. If a method does not specify appropriate low level control limits, it 13
often useful to evaluate the average percent recovery using previously establizshed
control limits. The appropriate control limits for reagent water spilees could be the limits
for fortified blank recovery. If the determination was performed in a matriz other than
reagent water, use the control limits specific for the matnz spikes. The results for low-
level analysis may not always fall within the acceptable range, but if a calculate d WMDL
15 questionable, evaluating the recoveries in this manner may reveal a bias which could
affect the calculation.

11.6 Laboratory Reporting Limits (RL)

The EL is the in-house determinati on of control limits described in the previous sections
which take into account the precision and the accuracy of the data. The EL 15 reported to
clients for each method, when applicable. The Method Detection Limit (MDL) 12 the
lowest level of detection determined by interlaboratory collaborative studies for certain
methods. Where the MDL i1z avalable it 15 reported along with the laboratory reporting
lirnit (RL).
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