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A4 PROJECT/TASK ORGANIZATION

The following is a list of individuals and organizans participating in the project with their
specific roles and responsibilities:

U.S. Environmental Protection Agency Region 6

Henry Brewer, EPA Texas Nonpoint Source Projecitd®ff
Responsible for managing the project for EPA. Resiproject progress and reviews and
approves QAPP and QAPP amendments.

Texas State Soil and Water Conservation Board (TSSGB)

Mitch Conine, TSSWCB Project Manager
Responsible for ensuring that the project delivdata of known quality, quantity, and
type on schedule to achieve project objectivesviBes the primary point of contact
between the TWRI and the TSSWCB. Tracks and revidelverables to ensure that
tasks in the work plan are completed as specifietthé contract. Notifies the TSSWCB
QAO of significant project nonconformances and ective actions taken as documented
in quarterly progress reports from TWRI Projectdea

Donna Long, TSSWCB Quality Assurance Officer
Reviews and approves QAPP and any amendments isiorey and ensures distribution
of approved/revised QAPPs to TSSWCB participanespRnsible for verifying that the
QAPP is followed by the TWRI. Assists the TSSWCBjBct Manager on QA-related
issues. Coordinates reviews and approvals of QA&RLS amendments or revisions.
Conveys QA problems to appropriate TSSWCB managenonitors implementation
of corrective actions. Coordinates and conductssud

Texas A&M AgrilLife, Texas Water Resources Institute(TWRI)

Bill Harris, TWRI Acting Director; Project Lead
The TWRI Project Lead is responsible for ensurimgt tasks and other requirements in
the contract are executed on time and with the ityuassurance/quality control
requirements in the system as defined by the coindrad in the project QAPP; assessing
the quality of subcontractor/participant work; asdbmitting accurate and timely
deliverables to the TSSWCB Project Manager. Resplendor ensuring adequate
training and supervision of all activities involvedgenerating analytical and field data.

Kevin Wagner, TWRI Associate Director, Project Mgea
Responsible for coordinating attendance at conéereralls, training, meetings, and
related project activities with the TSSWCB. Resyilolesfor verifying that the QAPP is
distributed and followed by Extension, TWRI, andsBarch. Responsible for the
facilitation of audits and the implementation, de@ntation, verification and reporting of
corrective actions. Responsible for the collectioih water samples and field data
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measurements in a timely manner that meet thetgudidjectives specified in Section A7
(Table A7.1), as well as the requirements of SastiB1 through B8. Responsible for
field scheduling. Responsible for the acquisitieerification, and transfer of data to the
TSSWCB Project Manager. Oversees data managemetidagproject. Performs data
guality assurances prior to transfer of data toW&S8. Provides the point of contact for
the TSSWCB Project Manager to resolve issues celate the data and assumes
responsibility for the correction of any data estdReports status, problems, and progress
to TSSWCB Project Manager.

Lucas Gregory, TWRI Quality Assurance Officer (QAO)
Responsible for coordinating development and implaation of the TWRI's QA
program including writing, maintaining and distriltng QAPP and any appendices and
amendments, and monitoring its implementation. Egsdata collected for the project is
of known and acceptable quality and adheres to gpecifications of the QAPP.
Responsible for identifying, receiving, and maintag project quality assurance records.
Responsible for coordinating with the TSSWCB toohes QA-related issues. Notifies
the TWRI Project Lead, Extension Project Co-Lead] aSSWCB Project Manager of
particular circumstances which may adversely affieetquality of data. Coordinates the
research and review of technical QA material artd delated to water quality monitoring
system design and analytical techniques. Implement&nsures implementation of
corrective actions needed to resolve nonconformanted during assessmersovides
copies of QAPP and any amendments or revisionadb project participant.

Texas AgriLife Extension Service

Larry Redmon, Project Co-Lead
Responsible for verifying that the project is prouilg data of known and acceptable
qguality. Responsible for supervising all aspectsthef sampling and measurement of
surface waters and other parameters in the fieespBnsible for field staffing and
ensuring that staff is appropriately trained.

Texas AgriLife Research

Terry Gentry, SAML Laboratory Director

Responsible for supervision of laboratory persorineblved in generating analytical

data for the project. Responsible for ensuring thhbratory personnel involved in

generating analytical data have adequate trainmigtaorough knowledge of the QAPP
and all SOPs specific to the analyses or task padd. Responsible for oversight of all
laboratory operations ensuring that all QA/QC regmients are met, documentation
related to the analysis is complete and adequatedintained, and that results are
reported accurately. Responsible for ensuring tloatective actions are implemented,
documented, reported and verified. Monitors impletagon of the measures within the
laboratory to ensure complete compliance with mtofata quality objectives in the
QAPP. Conducts in-house audits to ensure compliantte written SOPs and identify

potential problems.




Figure A4.1 Organization Chart
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Mitch Conine
TSSWCB Project Manager
(254) 773-2250 x-233

mconine @tsswcb.state.tx.us

Donna Long
TSSWCB QAO
(254) 773-2250 x-228
dlong@tsswch.state.tx.us

Larry Redmon
Extension Project Co-Lead

(979) 845-2425
I-redmon@ag.tamu.edu

Bill Harris
TWRI Project Lead

Terry Gentry
SAML Lab Director

(979) 845-1851
bl-harris@tamu.edu

(979) 845-5323
tgentry@ag.tamu.edu

Kevin Wagner
TWRI Project Manager
(979) 845-2649
klwagner@ag.tamu.edu

Lucas Gregory
TWRI QAO
(979) 845-78269
Ifgregory@ag.tamu.edu
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A5 PROBLEM DEFINITION/BACKGROUND

According to the2004 Water Quality Inventory and 303(d) L.istpproximately half of the
impairments in Texas are the result of excessivteba. Bacterial source tracking completed in
a number of these waterbodies has identified aealle contribution from grazing cattle to the
bacterial loading. Grazing lands, which represém tlominant land use in the majority of
watersheds in Texas, have received little attentioii now regarding the effect of grazing
livestock on water quality. Implementation of wategd management principles and practices on
grazing lands will be critical to the success oftavaesource protection efforts in the state in
years to come.

Education of landowners and voluntary adoption &fiIfF3 are needed to reduce bacterial
contamination of impaired waterbodies. The TSSW@&Bal SWCDs and the USDA-NRCS
support voluntary adoption of BMPs by producerstigh technical assistance and cost-share
programs.

Extension education programs are designed to tapgtific audiences and to deliver current,
unbiased, science-based information and technolDgg.objective of the monitoring conducted
under this QAPP is to provide the LONE STAR HEALTHBTREAMS Extension education
program with unbiased, science-based, quality adsdata on the effectiveness of measures for
reducing bacteria contamination of streams fronziggalands.
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A6 PROJECT/TASK DESCRIPTION
General Project Description

This project is a partnership among the primaryefadand state agencies that interface with
beef cattle producers relative to environmental agament. A Project Steering Committee will
be established and coordinated by TWRI to inclgeasentatives from the TSSWCB, SWCDs,
NRCS, TWRI, Extension, Research, USDA-Agricultursdsearch Service, TDA, GLCI, Texas
Farm Bureau, Texas and Southwestern Cattle Rai&sssciation, Independent Cattlemen’s
Association of Texas, Texas Cattle Feeders AssoniatVelder Wildlife Foundation, Texas
Wildlife Association, and independent ranchers. sTltiommittee will provide input into
evaluation of BMPs, curriculum development, progidativery and CEU processes.

Extension will assess and compile current knowledggarding BMPs designed to protect
grazing lands watersheds from bacteria contaminaf8ased on this initial task, educational
programs and materials will be developed and tlested in priority watershed(s). Concurrent
with the development and testing of the educatipmagram, BMPs will be demonstrated and
evaluated. BMPs that will be considered for evatmtinclude, but are not limited to the

following: grazing management, shade, fencing,raip;- alternative water source development,
riparian buffers, and combinations thereof. Thisleation will include an assessment of the
effects of these BMPs on cattle behavior, bactdeakls, stream bank stability, and the
economic impact of implementing the BMPs on beélearoducers.

Based on the results of the testing of the edutcgirogram and BMP demonstration/evaluation,
an educational program and associated materialsdowitieveloped and delivered state-wide to
grazing lands owners and managers in priority vgaes to (1) bring heightened awareness of
the issue regarding bacterial contamination of vghteds by grazing animals and (2) to
encourage adoption of BMPs designed to reduce fi@cteading to Texas streams and water
ways. In order to produce results in a timely mantiee BMP demonstration/evaluation will
follow the timeline described in Table A6.1.
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Table A6.1. Project Plan Milestones
Task | Project Milestones Agency Start | End
1.1 | Conduct Annual Project Steering Committee mesti TWRI 01/07| 09/10
1.2 | Prepare & submit quarterly reports to TSSWCPBa8ticipants TWRI 01/07) 09/10
1.3 | Conduct quarterly meetings with project paptgits. TWRI 01/07| 09/1(
5.1a | Develop QAPP Extension, TWRI| 01/07| 08/07
5.1b | Obtain QAPP Approval TSSWCB, EPA | 08/07| 09/07
5.2 | QAPP Annual Revision #1 Extension, TWRI 08/p81/08
5.2 | QAPP Annual Revision #2 Extension, TWRI 11/091/09
5.3a | ldentify cooperator for alternative water Biémonstration Extension, TWRI 01/07 05/07
5.3b | Identify cooperator for grazing managementalestration Extension, TWRI 01/0y 05/07
5.4 | Assess pre & post BMP cattle behavior using G&lars Extension, TWR| 08/07 08/09
5.5a | Install sampling equipment at demonstratitassi Extension, TWR| 05/07 10/07
5.5b | Conduct stormwater bacteria sampling for giaziemo Extension, TWRI 09/0Y 08/10
5.5¢ | Conduct bi-monthly bacteria sampling and fealuation for | Extension, TWRI| 08/07| 08/09
alternative water BMP demonstration
5.6 | Conduct stormwat&acteroidessampling for grazing demo | Extension, TWRI| 09/07| 08/10
5.7 | Install alternative water BMP Extension, TWRI 9/@8 | 10/08
5 Compile and analyze sampling data Extension, TWRB/10 | 09/10
5 Develop report describing demonstration results xtefsion, TWRI| 08/10| 09/1(
5 Develop fact sheet describing demonstration tesul Extension, TWRI 08/10 09/1D

Evaluation of Best Management Practices

Effects of grazing management will be evaluatedr @a/period of 2 years using runoff samples
from three 1-ha watershed sites located at the gvaidldlife Refuge (WWR-1, 2, 3) and two
1.2-ha sites located at the USDA-ARS Grassland &aid Water Research Laboratory near
Riesel (SW-12, SW-17). On the Welder Wildlife Refu§yVWR-1 will be ungrazed rangeland,
WWR-2 will be moderately grazed rangeland, and W@/®il be heavily grazed rangeland. At
Riesel, SW-12 is an ungrazed native prairie refaesite and SW-17 is a moderately grazed
coastal bermudagrass pasture. Rainfall depth,alintensity, and flow will be measured for
each event. Turbidity and event mean concentrationsE. coli and Bacteroideswill be
determined for each runoff event where sufficierhple volume is availabl&nterococcusvill
also be evaluated on selected events.

Alternative water supplies will be evaluated oveyesiod of 2 years utilizing bi-monthly inflow
and outflow samples from a cooperating ranch latateClear Fork of Plum Creek. During year
1, no alternative water will be provided to thetleatin year 2, alternative water will be provided.
All water samples will be analyzed f&. coli and turbidity. Flow will be determined for each
sample event and days since last rain will be desued. Each quarter, cattle movement will be
tracked using GPS collars allowing assessmenteoktfect of providing alternative water. The
percent time cattle spend within the riparian zohdhe stream will be assessed using this
technology both before and after the practice sailted. Quarterly assessment will allow
evaluation of seasonality. Stream stability will bealuated at least semi-annually by the
establishment of permanent cross sections and gbatonentation.

E. coli will be analyzed by the Soil and Aquatic Microlugl/ Laboratory (SAML) using EPA
Method 1603 [EPA (2005). Method 160Bscherichia coli(E. coli) in water by membrane
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filtration using modified membrane-thermotolerdggscherichia coliagar (Modified mTEC).
Washington, DC, Office of Research and Developmeagvernment Printing Office].
Enterococcuswill be analyzed by the SAML using EPA Method 1§EPA (2002). Method
1600: Enterococciin Water by Membrane Filtration Using membrdgreterococcugndoxyl-3-
D-Glucoside Agar (mEI). EPA-821-R-02-022. Washimgt®C, Office of Water, Government
Printing Office]. Polymerase chain reaction (PCRetic testing foBacteroidesecal bacteria
will be performed by SAML to determine the souré¢eh® fecal pollution. Th@&acteroidesPCR
method is a culture-independent molecular methodwargets genetic markers Bécteroides
and Prevotellaspp. fecal bacteria that are specific to humamsiimants (including cattle and
deer), pigs, and hors¢Bernhard, A. E. and K. G. Field (2000). "A PCR gs&adiscriminate
human and ruminant feces on the basis of hostrdiftees in Bacteroides-Prevotella genes
encoding 16S rRNA." Appl Environ Microbid@6(10): 4571-4574Dick, L. K., A. E. Bernhard,
et al. (2005). "Host distributions of uncultivatéeical Bacteroidales bacteria reveal genetic
markers for fecal source identification.” Appl Eron Microbiol 71(6): 3184-319L The method
has high specificity and moderate sensitiifield, K. G., E. C. Chern, et al. (2003). "A
comparative study of culture-independent, librargapendent genotypic methods of fecal
source tracking." J Water Health(4): 181-94. For this method, 100 ml water samples are
concentrated by filtration, DNA extracted from tb@ncentrate and purified, and aliquots of the
purified DNA analyzed by PCR. Results are expressedumber of host-specific organisms per
100 ml. Percent contribution of each host-spe@ficteroideso the totalBacteroidesdetected
for each sample will be estimated. For pre-prooessif water samples fdacteroidesPCR,
water samples will be filtered and the filters gdan DNA lysis buffer and frozen at -80°C until
analyzed. At the time of analysis, the Soil and &griMicrobiology Lab will extract and purify
DNA from the filters. Extracted DNA will be testédr ruminant (including cattle and deer), pig
(including feral hogs), and other fecal markersdascribed by Layton, A. L. McKay, et al.
(2006). "Development of Bacteroides 16S rRNA GeagMan-Based Real-Time PCR Assays
for Estimation of Total, Human, and Bovine Fecallirmn in Water."_Appl Environ Microbiol
72(6): 4214-4224.
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A7 QUALITY OBJECTIVES AND CRITERIA

The project objective is to evaluate and demoresttae effectiveness of BMPs in reducing
bacterial contamination from grazing lands. BMPstthwill be evaluated include grazing
management and alternative water source developmBEme measurement performance
specifications to support the project objectivespecified in Table A7.1.

Ambient Water Reporting Limits (AWRLS)

The AWRL establishes the reporting specificatiomrabelow which data for a parameter must
be reported to be compared with freshwater scregetiiteria. The AWRLSs specified in Table
A7.1 are TCEQ CRP program-defined reporting speatitons for each analyte. The limit of
guantitation (formerly known as the reporting limis the minimum level concentration, or
guantity of a target variable (e.g., target analyat can be reported with a specific degree of
confidence.

* The laboratory’s Limit of Quantitation (LOQ) for @aanalyte must be at below the
AWRL as a matter of routine practice

» The laboratory must demonstrate its ability to ditate at its LOQ for each analyte by
running an LOQ check standard each time that sengpkeanalyzed.

Laboratory Measurement Quality Control Requirememis Acceptability Criteria are provided
in Section B5.

Precision

The precision of laboratory data is a measure efrédproducibility of a result from repeated
analyses. It is strictly defined as a measure efdleseness with which multiple analyses of a
given sample agree with each other. Precisionsess®d by repeated analyses of a sample. For
guantitative microbiological analyses, the methmdbé used for calculating precision is the one
outlined in Standard Methods for the ExaminationVééater and Wastewater, 20th Edition,
section 9020 B.8.b.

RPDyacteria= (10g X; — log Xo)

The RPDRacteriashould be lower than 3.272Rlog/n, where Rlog is the difference in the natural
log of duplicates for the first 15 positive samples

Laboratory precision is assessed by comparing sddyplicate pairs, in the case of bacterial
analysis. Precision results are compared againsisumement performance specifications and
used during evaluation of analytical performandéeasurement performance specifications for
precision are defined in Table A7.1.
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Bias

Bias is a statistical measurement of correctnesdsiraciudes components of systemic error. A
measurement is unbiased when the value reportesl matediffer from the true value. Bias is

determined through the analysis of laboratory @dnstandards and LOQ check Standards
prepared with verified and known amounts of algé&tranalytes in the sample matrix (e.g.
deionized water, commercially available tissue) bBpdtalculating percent recovery. Results are
compared against measurement performance speofisabnd used during evaluation of

analytical performance. Performance specificationdias are specified in Table A7.1.

An additional element of bias is the absence otaiamation. This is determined through the
analysis of field blank samples of sterile wateketato the field and processed in a manner
identical to the sample. Requirements for fielthklaamples are discussed in Section B5.

Representativeness

Data collected under this project will be considerepresentative of ambient water quality
conditions. Representativeness is a measure ofdaowrately a monitoring program reflects the
actual water quality conditions typical of a receg/water. The representativeness of the data is
dependent on 1) the sampling locations, 2) the muob samples collected, 3) the number of
years and seasons when sampling is performed,edhdmber of depths sampled, and 5) the
sampling procedures. Site selection proceduresasgure that the measurement data represent
the conditions at the site. The goal for meetingltoepresentation of the water body and
watershed is tempered by the availability of timgfe accessibility, and funding.
Representativeness will be measured with the cdmoplef sample collection in accordance
with the approved QAPP.

Table A7.1. Measurement Performance Specifications

Precision of Percent
PARAMETER UNITS METHOD LOQ Laboratory Bias C
. omplete
Duplicates
Field Parameters
Days since last rain days TCEQ SWQM Procedures NA NA NA 920
Flow Depth inches TCEQ SWQM Procedures NA NA NA 920
Estimated Flow cfs Manning’s Equation NA NA NA 90
Lab Parameters
Turbidity NTU SM 2130-B 0.5 80-120 NA 90
*
E. col cfu/100 mi EPA 1603 1.0 3.27 NA 90
2Rlog/n
*
Enterococci Cfu/100 mi EPA 1600 1.0 3.27 NA 90
2Rlog/n
) Extraction = EP AREC SOR 100% 90%
Bacteroides PCR orgs/100ml pCR = Layton et al. 2006 NA agreement | correct 90
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Comparability

The comparability of the data produced is predeiteethby the commitment of the staff to use
only approved procedures as described in this QAB¥dMmparability is also guaranteed by
reporting all ambient, high flow, and QC data feakation by others.

Completeness

The completeness of the data is a measure of hash witthe data is available for use compared
with the total potential data. Ideally, 100% of thata would be available. However, the
possibility of unavailable data due to accidentsather, insufficient sample volume, broken or
lost samples, etc. is to be expected. Therefomsillitbe a general goal of the project(s) that 90
percent data completion is achieved.
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A8 SPECIAL TRAINING/CERTIFICATION

No special certifications are required. Howevee|dfipersonnel will receive training in proper
sampling. Before actual sampling occurs, field penel will demonstrate to the Extension Co-
Lead, TWRI PM, and TWRI QAO their ability to propeperform field sampling procedures.
Laboratory analysts have a combination of expeageeducation, and training to demonstrate
knowledge of their function. To perform analysestfee TSSWCB, each laboratory analyst must
demonstrate their capability to conduct each test the analyst performs to the Lab Director.
This demonstration of capability is performed befanalyzing samples and annually thereafter.
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A9 DOCUMENTS AND RECORDS

The document and records that describe, specifyorteor certify activities, requirements,
procedures, or results for this project and thesteand materials that furnish objective evidence

of the quality of items or activities are listedTiable A9.1.

Table A9.1 Project Documents and Records

Document/Record Location Retention | Form

QAPP, amendments, and appendices TWRI 5 years [Etgaronic
Field notebooks Extension 5 years Paper

Chain of custody records TWRI 5 years Paper
Corrective action reports TWRI 5 years Paper
Bacteriological data log sheet SAML 5 years Paper
Laboratory QA manuals SAML 5 years Paper
Laboratory SOPs SAML 5 years Paper
Instrument raw data files, readings and printouts AMSE 5 years Paper/Electronic
Lab equipment calibration records & maintenanceslog | SAML 5 years Paper

Lab data reports TWRI/TSSWCB| 3 years Paper/Electronic
Progress reports/final report/data TWRI/TSSWCB 8&rge Paper/Electronic

Quarterly progress reports will note activities doated in connection with the water quality
monitoring program, items or areas identified asepwval problems, and any variations or
supplements to the QAPP. CARs will be utilized whetessary. CARs that result in any
changes or variations from the QAPP will be madevkm to pertinent project personnel and
documented in an update or amendment to the QARRuArterly progress reports and QAPP
revisions will be distributed to personnel listedJection A3.

All electronic data are backed up on an externad klaive monthly, compact disks weekly, and
is simultaneously saved in an external networkédpland the computer’'s hard drive. A blank
CAR form is presented in Appendix A, a blank CO@as presented in Appendix B, and blank
bacteriological data log sheet is presented in AdpeC.

The TSSWCB may elect to take possession of reairttee conclusion of the specified retention
period.

QAPP Revision and Amendments

Until the work described is completed, this QAPRIbe revised as necessary and reissued
annually on the anniversary date, or revised aisdued within 120 days of significant changes,
whichever is sooner. The last approved versionQAPPs shall remain in effect until revised
versions have been fully approved; the revisiontrbessubmitted to the TSSWCB for approval
before the last approved version has expired.efaitire QAPP is current, valid, and accurately
reflects the project goals and the organizatiookcy, the annual re-issuance may be done by a
certification that the plan is current. This wile kaccomplished by submitting a cover letter
stating the status of the QAPP and a copy of negued approval pages for the QAPP.
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QAPP amendments may be necessary to reflect changesject organization, tasks, schedules,
objectives and methods; address deficiencies amtamformances; improve operational
efficiency; and/or accommodate unique or unantieigpacircumstances. Written requests for
amendments are directed from the TWRI PM or TWRI# the TSSWCB PM and are
effective immediately upon approval by the TSSWQB &d QAO, and EPA Project Officer.
Amendments to the QAPP and the reasons for thegelsanill be documented and distributed to
all individuals on the QAPP distribution list byetFWRI QAO. Amendments shall be reviewed,
approved, and incorporated into a revised QAPPduhe annual revision process.
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B1 SAMPLING PROCESS DESIGN

The goal of the sampling is to evaluate BMPs tcemeine their effectiveness for reducing
bacteria and then provide landowners with thisremebased assessment. To achieve this goal,
data collection efforts will involve monitoring boedge of field and in-stream water quality data
for the purpose of aiding evaluation of BMP effeetiess in reducing bacteria loadings under
various scenarios. Best management practices wik\ualuated at three locations: the Welder
Wildlife Refuge located in the Copano Bay watershié@ USDA-ARS Grassland Soil and
Water Research Laboratory near Riesel, and a priraaich located on the Clear Fork of Plum
Creek near Lockhart.

Figure B1.1. Monitoring Locations
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Monitoring will encompass evaluating water qualiparameters that indicate bacterial
contamination, isolating bacteria collected, andeneining the source of said bacteria.
Information gained in this portion of the projecdllvwe used to educate landowners concerning
bacterial impairments and effectiveness of BMPa$ed on reducing potential contamination
sources. The constituents that will be measuredlayen in Table B1.1.
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Table B1.1. Waterborne Constituents

Parameter Status Reporting Units

Escherichia coli | Critical cfu per 100 milliliters (cfu/100 ml)

Enterococci Noncritical | cfu per 100 milliliters (cfu/100 ml)

Bacteroides Critical Organisms per 100 milliliters (orgs/100) m

Turbidity Critical Nephelometric Turbidity Units (NJ)

Flow Critical cubic feet per second (cfs)

Water depth Critical inches (in)

Two sites (inflow and outflow) on the cooperatirameh on Clear Fork of Plum Creek will be
monitored to assess the effectiveness of altematater sources (Figure B1.2). During the first
year, no alternative water will be provided. Duritige second year, alternative water will be
provided. Routine grab samples will be collected analyzed on a biweekly basis when water is
flowing at sampling sites. Any sites found to bg dr with pooled water will be noted in the
field notebook. Flow depth will also be measurediider to determine flow.

Figure B1.2. Clear Fork of Plum Creek sites

In order to obtain representative results, amhieater sampling will occur on a routine schedule
over the course of 24 months, capturing dry andoffeinfluenced events at their natural
frequency. There will be no prejudice against m@indr high flow events, except that the safety
of the sampling crew will not be compromised ineca$ lightning or flooding. Permanent cross
sections will be established and measured semiadiynio assess impacts of BMP
implementation on streambank stability. In additicattle behavior will be assessed quarterly to
evaluate the impacts of BMP implementation on teecgnt time that cattle spend within the
stream and its riparian zone.
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In the instance that a sampling site (Table BisZnaccessible, no sample will be taken and will
be noted in the field notebook. If, near the endhef study, the TSSWCB PM and QAO agree
that the sampling has not achieved good represestass of typical conditions, they may
restrict the final sampling event(s) to target dipalar environmental condition (e.g., rainfall).

Table B1.2. Sample Sites and Monitoring Frequencies
Station Long Description (lat/long) Monitoring Frequencies (per fiscal year) for each Brameter Group
° Turbidity E. coli Bacteroides Enterococci Flow
WWR-1 | 28°6'65.97"N/97°21'20.82"W Runoff evenis uriff events | Runoff events | Selected runoff Runoff events
WWR-2 | 28°6'561.98"N/97°21'21.89"W Runoff evenis uriff events | Runoff events | Selected runoff Runoff events
WWR-3 | 28°6'52.60"N /97°21'13.83"W Runoff evenis uni@ff events | Runoff events | Selected runoff Runoff events
SW-12 31°28'48"N / 96° 52'59"W Runoff events Rufefents | Runoff events | Selected runoff Runoff events
SW-17 31° 27'45"N / 96° 53'14"W Runoff event Ruhefients | Runoff events | Selected runoff Runoff events
PC-1 29°53'35.81"N / 97°45'21.06"W| Bi-monthly, Bi-ntbly NA NA Bi-monthly
PC-2 29°53'23.28"N / 97°45'2.67"W Bi-monthly Bi-nibly NA NA Bi-monthly

Three sites (WWR 1, 2, 3) will be monitored on iWelder Wildlife Refuge (Figure B1.3) to
evaluate effects of grazing management on bactenaff. Each watershed site is 1 hectare in
size and equipped with berms and v-notch weirsdaonacollection and measurement of runoff.
At each site, an ISCO bubble flow meter and samiglenstalled to measure flow and collect
runoff. An ISCO rain gage will measure rainfall ¢e@nd intensity. ISCO samplers will be
programmed to collect flow-weighted composite sasgllowing determination of event mean
concentrations (EMCs) fdE. coli andBacteroidedor each rain evenknterococciwill also be
evaluated for selected events. Site WWR-1 will hgrazed throughout the study. Site WWR-2
will receive moderate grazing intensity (1 animaitu 14 acres). Site WWR-3 will receive
heavy grazing intensity (1 animal unit/ 7 acres).

Figure B1.3. Welder Wildlife Refuge Sites
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Two sites (SW-12, SW-17) will be monitored on th€DA-ARS Grassland Soil and Water

Research Laboratory near Riesel (Figure B1.4) wuawe effects of grazing management on
bacteria runoff. Each watershed site is 1.2 hestarsize and equipped with berms and weirs to
aid in collection and measurement of runoff. Atleaite, an ISCO bubble flow meter and
sampler is installed to measure flow and colleabffi An ISCO rain gage will measure rainfall
depth and intensity. ISCO samplers will be progradnio collect flow-weighted composite
samples allowing determination of event mean comagons (EMCs) forE. coli and
Bacteroidedor each rain evenEnterococcwill also be evaluated for selected events. SWs12
an ungrazed native prairie reference site and SW¢-a/moderately grazed coastal bermudagrass
pasture.

Flgure B1.4. USA ARS Research Lab at Riesel Sites
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B2 SAMPLING METHODS
Edge of Field Sampling Procedures

Flow-weighted composite edge of field samples fritia three watershed sites located at the
Welder Wildlife Refuge will be collected using ISC&¥12 full-size portable samplers with
single bottle configuration into sterile polyethyée4-gallon round bottles (Table B2.1). This will
allow calculation of event mean concentrations a€teria for each rainfall event. Flow from
each watershed site will be measured with ISCO WR@@ule bubble flow meters. This, in
combination with the EMCs, will allow calculatiorf bacteria loading for each rainfall event.
Rainfall depth and intensity will be measured by #8CO 674 rain gage. Rainfall and flow data
will be downloaded weekly using an ISCO 581 RapidnEfer Device (RTD). This will allow
association of loadings with varying magnitudesaiffall events.

In-Stream Sampling Procedures

In-stream sampling will be conducted on a bi-montbdsis for two years at the two sites on
Clear Fork of Plum Creek to evaluate providing ralééive water. Water samples will be
collected directly from the stream (midway in thater column) into sterile Whirlpakbags
(Table B2.1). The sample container will be heldtigzsn of the sampler and care will be
exercised to avoid contact with sediment and thiéase micro layer of water, which may be
enriched with bacteria and not representative @fwhter column. The top one inch of water will
be squeezed from the bag before whirling and sgalihis airspace will help mix the sample
when it is shaken just before making dilutions am@mbrane filtration.

Table B2.1. Field Sampling and Handling Procedures

Parameter Matrix Container Preservation Sample Volume| Holding Time
Sterile bacteriological o
Turbidity Water bottles / Whirlpacﬁgbags 4c 5mi 48 hours
. Sterile bacteriological o
E. coli Water bottles / Whirlpac? bags 4°C 25 ml 8 hours/48 hours
. Sterile bacteriological o
Enterococci Water bottles / Whirlpack bags 4°C 25 ml 48 hour's
Bacteroides Water Sterile bacteriological 4°C 100 ml 48 houts
bottles
Sterile bacteriological o
MIN. NEEDED Water bottles / Whirlpack® bags 4°C 155 ml 8 hours/48 hours

1 An 8-hour holding time will be met for all in-samE. coli samples consistent with EPA 1603. A 48 hour hg/dime will be
met for all runoffE. coli, Enterococci andBacteroidessamples as described below.

Holding Time

In a study funded by EPA, Pope et al. concludet Ehaoli samples analyzed beyond 8 hours
after sample collection still generate comparahleoli data, provided that the samples are held
below 16C and are not allowed to freeze. Pope reported prityaof sites showed no
significant differences irkE. coli densities between the 0-hour and the 48-hour hgltimes.
Additionally, Pope reported, a majority &. coli samples held at 20 and °85showed no
significant difference at the 8-hour holding timengared to the 0-hour results. [Applied and
Environmental Microbiology, Oct. 2003, pp. 6201-8R0
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Stormwater samples from edge-of-field watershesbsat Riesel and the Welder Wildlife Refuge
will be collected using automatic ISCO samplerslescribed above. Samples collected at Riesel
will be stored by USDA-ARS for transport by Extemsior TWRI to the SAML for analysis.
Samples collected at the Welder Wildlife Refugel Wwé transported by TWRI or Extension to
the SAML for analysis. A minimum of 150 ml will beollected by automatic samplers, poured
into sterile plastic bottles and stored 4C4 Edge-of-field samples must be removed from
automated samplers and placed in refrigerationimwBhhours of the start of a runoff event, that
is, from the first automatically collected stormerasample. These samples must be transported
to SAML, filtered, and placed in the incubator wiit8 hours of retrieval from the automated
samplers. Samples must be stored at 40C until psedeby SAML. In the event samples can not
be processed and incubated within 48 hours, samglleseither be analyzed nor reported.

Processes to Prevent Cross Contamination

To prevent cross-contamination, water samplesheltollected directly into sample containers.
Field QC samples as discussed in Section B5 alectedl to verify that cross-contamination has
not occurred.

GPS Tracking of Cattle

Each quarter throughout the project, cattle atGhesar Fork of Plum Creek cooperating ranch
will be collared with LoteR GPS 3300LR collars. Cattle movement will be tracker 2-3
weeks and then the collars removed. The same edttlbe used each time. At a 5 minute fixed
schedule, up to 6,624 locations will be recorde@&gh collar each quarter.

Streambank Stability Measurements

Permanent cross-sections will be established o€Clbéar Fork of Plum Creek cooperating ranch
on a semi-annual basis using a laser level to aflemluation in changes to streambank stability
as a result of BMP implementation.

Documentation of Field Sampling Activities

Field sampling activities are documented in fielstebooks. Records of bacteria analyses are
part of the field data record. For all visits, &tatID, location, sampling time, sampling date,
sampling depth, and sample collector's name/sigaatme recorded. Values for all measured
field parameters are also recorded. Detailed ohsenal data are recorded including water
appearance, weather, biological activity, streanmesusunusual odors, specific sample
information, missing parameters (items that werddoe been sampled that day, but weren't),
and days since last significant rainfall.
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Recording Data

For the purposes of this section and subsequetibsecall field and laboratory personnel
follow the basic rules for recording informationdmscumented below:
» Legible writing in indelible, waterproof ink withonmodifications, write-overs or cross-
outs;
» Correction of errors with a single line followed &y initial and date;
» Close-outs on incomplete pages with an initialedl dated diagonal line.

Deviations from Sampling Method Requirements or Saple Design, and Corrective Action

Examples of deviations from sampling method requeets or sample design include but are not
limited to such things as inadequate sample voldoeeto spillage or container leaks, failure to
preserve samples appropriately, contamination s@ple bottle during collection, storage
temperature and holding time exceedance, samptitigeawrong site, etc. Any deviations will
invalidate resulting data and may require correctetion. Corrective action may include for
samples to be discarded and re-collected. It isgbponsibility of the TWRI QAO to ensure that
the actions and resolutions to the problems ar@irdeated and that records are maintained in
accordance with this QAPP. In addition, these astiand resolutions will be conveyed to the
TSSWCB Project Manager both verbally and in writinghe project progress reports and by
completion of a corrective action report (CAR).

Corrective Action Reports (CARs) document: rootseg8); programmatic impact(s); specific
corrective action(s) to address any deviationsioat) to prevent recurrence; individual(s)
responsible for each action; the timetable for cetign of each action; and the means by which
completion of each corrective action will be docmteel. CARs will be included with project
progress reports. In addition, significant condisidi.e., situations which, if uncorrected, could
have a serious effect on safety or on the validityntegrity of data) will be reported to the
TSSWCB immediately both verbally and in writing.
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B3 SAMPLE HANDLING AND CUSTODY

Chain-of-Custody

Proper sample handling and custody procedures @riker custody and integrity of samples
beginning at the time of sampling and continuingtgh transport, sample receipt, preparation,
and analysis. The chain-of-custody (COC) form iedugo document sample handling during
transfer from the field to the laboratory. The s&mpumber, location, date, changes in
possession and other pertinent data will be recbrdendelible ink on the COC. The sample
collector will sign the COC and transport it witietsample to the laboratory. At the laboratory,
samples are inventoried against the accompanyin@.@@y discrepancies will be noted at that
time and the COC will be signed for acceptanceustady. In the instance that the field sample
collector and laboratory sample processor are onéhé same, a field-to-lab COC will be
unnecessary. A copy of a blank COC form used angtoject is included as Appendix B.

Sample Labeling

Samples will be labeled on the container with atelible, waterproof marker. Label information
will include site identification, date, samplerfstials, and time of sampling. The COC form will
accompany all sets of sample containers.

Sample Handling

Following collection, samples will be placed on icean insulated cooler for transport to the
laboratory. At the laboratory, samples will be glden a refrigerated cooler dedicated to sample
storage. The Laboratory Director has the respditgilbd ensure that holding times are met with
water samples. The holding time is documented enG®C. Any problem will be documented
with a CAR.

Failures in Chain-of-Custody and Corrective Action

All failures associated with chain-of-custody prdeees as described in this QAPP are
immediately reported to the TWRI PM and TWRI QAMese include such items as delays in
transfer, resulting in holding time violations; &tons of sample preservation requirements;
incomplete documentation, including signatures;sfide tampering of samples; broken or
spilled samples, etc. The TWRI PM and QAO will detme if the procedural violation may
have compromised the validity of the resulting détay failures that have reasonable potential
to compromise data validity will invalidate datadaihe sampling event should be repeated. The
resolution of the situation will be reported to th&SWCB Project Manager in the project
progress report. Corrective action reports willgoepared by the TWRI QAO and submitted to
the TSSWCB Project Manager along with project pesgmreport.
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B4 ANALYTICAL METHODS

The analytical methods are listed in Table A7.5ettion A7.E. coliin water samples will be
isolated and enumerated by SAML personnel usingifreddmTEC agar, EPA Method 1603
[EPA/821/R-02/023. September 20@scherichia coliin Water by Membrane Filtration Using
Modified Membrane-Thermotoleramischerichia coli(modified m-TEC) Agar]. The modified
MTEC method is a single-step method that uses @tum and does not require testing using
any other substrate. The modified medium contaiclsramogen, 5-bromo-6-chloro-3-indolyl-13-
D-glucuronide, which is catabolized to glucuronstdaand a red- or magenta-colored compound
by E. colithat produce the enzyme 3-D-glucuronidase.

Enterococciin water samples will be isolated and enumerateAML personnel using mEl
agar, EPA Method 1600 [EPA/821-R-02-022. Septem®@d2. Enterococciin Water by
Membrane Filtration Using membrane-Enterococcusigt3-D-Glucoside Agar (MEI)]. The
method provides a direct count of bacteria in whtsed on the development of colonies on the
surface of the membrane filter. A water samplalisréd through the membrane which retains
the bacteria. Following filtration, the membranentzining the bacterial cells is placed on a
selective medium, mEI agar, and incubated for 2 A1°C. All colonies (regardless of color)
with a blue halo are recorded asterococcicolonies. Magnification and a small fluorescent
lamp are used for counting to give maximum visipibf colonies

As outlined in Appendix D, 100 ml water sampleslw# collected and filtered for analysis of
Bacteroides.DNA will be extracted from the filters using El RPafkesearch and Extension
Center (EP AREC) SOP®acteriodeswill then be analyzed using real-time PCR assays
performed using published methods [Layton, A. L.Kdg, et al. (2006). "Development of
Bacteroides16S rRNA Gene TagMan-Based Real-Time PCR Assay&$timation of Total,
Human, and Bovine Fecal Pollution in Water." Appivifon Microbiol 72(6): 4214-4224].
Finally, concentrations are calculated from staddarves.

All laboratory sampling areas and equipment will dterilized with at least one or in any
combination of the following methods--ethyl alcohdlleach, UV light, or autoclave. All
disposables will be placed in a heat-resistantddald bag and autoclaved prior to disposal.

Table B4.1. Laboratory Analytical Methods

Parameter Method Equipment Used
Escherichiacoli EPA 1603 Incubator, filtering apparatus
Enterococci EPA 1600 Incubator, filtering apparatus

Extraction = EP AREC SOP Corbett Rotor-Gene 6000 real-time PCR

Bacteroides PCR = Layton et al. 200§ Eppendorf Mastercycler ep realplex real-time PCR

Turbidity EPA 170.1 La MotféModel 2008 Turbidity Meter

EPA = Methods for Chemical Analysis of Water andsiéa, March 1983
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Failures in Measurement Systems and Corrective Aains

Failures in field and laboratory measurement systemolve, but are not limited to such things
as instrument malfunctions, failures in calibratibfank contamination, quality control samples
outside QAPP defined limits, etc. In many cases,figld technician or lab analyst will be able
to correct the problem. If the problem is resoleabl the field technician or lab analyst, then
they will document the problem on the field dat&ethor laboratory record and complete the
analysis. If the problem is not resolvable, thenisitconveyed to the Soil and Aquatic
Microbiology Laboratory Director, who will make thagetermination in coordination with the

TWRI QAO. If the analytical system failure may commmise the sample results, the resulting
data will not be reported to the TSSWCB as pathf project. The nature and disposition of the
problem is reported on the data report. The TWRIQ®ill include this information in the CAR

and submit with the Progress Report which is sentthe TSSWCB Project Manager.
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B5 QUALITY CONTROL

Table A.7-1 in Section A7 lists the required accyrgrecision, and completeness limits for the
parameters of interest. It is the responsibilitytted Project Leader to verify that the data are
representative. The Project Leader also has thmmegility of determining that the 90 percent

completeness criteria is met, or will justify actere of a lesser percentage. All incidents
requiring corrective action will be documented tigh use of CARs (Appendix A). Laboratory

audits, sampling site audits, and quality assurarfideld sampling methods will be conducted

by the TSSWCB QAO or their designee.

Laboratory Blanks (or Field Blanks)

Laboratory blanks consist of 100-ml aliquots ofritgedistilled water that are processed in the
same manner as a field sample, at the beginninghendnd of a sample set. They are used to
assess the sterilization techniques employed thamutgthe sample process. Laboratory blanks
will be included at the beginning and the end & #ample set for each sampling event. The
analysis of laboratory blanks should yield a vadfi@o colonies detected. FBacteroidesPCR,

a laboratory blank will be analyzed with each baitksamples to ensure no cross-contamination
occurs during sample processing. In addition, moptate negative controls will be analyzed for
each batch of PCR samples.

Positive Control

The Soil and Aquatic Microbiology Lab will analyze positive control for each batch of
BacteroidedPCR samples.

Laboratory Duplicate

Laboratory duplicates are used to assess precisi@boratory duplicate is prepared by splitting
aliquots of a single sample (or a matrix spike takmratory control standard) in the laboratory.
Both samples are carried through the entire préparaand analytical process. Laboratory
duplicates are run at a rate of one per batch. ptabdity criteria are outlined in Table A7.1 of

Section A7.

Precision is calculated by the relative percerfediince (RPD) of duplicate results as defined by
100 times the difference (range) of each duplisatedivided by the average value (mean) of the
set. For duplicate results; dnd X%, the RPD is calculated from the following equation

RPD = (X1 - X5) x 100
(X(+X2) +2

A bacteriological duplicate is considered to bepacsgal type of laboratory duplicate and applies
when bacteriological samples are run in the fieddwell as in the laboratory. Bacteriological
duplicate analyses are performed on samples frensdmple bottle on a 10% basis. Results of
bacteriological duplicates are evaluated by catmgathe logarithm of each result and
determining the range of each pair.
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Performance limits and control charts are used dterchine the acceptability of duplicate
analyses. Precision limits for bacteriological gsak are defined in Table A7.1 and applies to
samples with concentrations >10 org/100 ml.

Failures in Quality Control and Corrective Action

Notations of blank contamination will be noted iwagerly reports and the final report.
Corrective action will involve identification of ¢éhpossible cause (where possible) of the
contamination failure. Any failure that has potahto compromise data validity will invalidate
data, and the sampling event should be repeatedréolution of the situation will be reported
to the TSSWCB in the quarterly progress report. TAdR’s will be maintained by the Project
Leader and the TSSWCB PM.
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAI NTENANCE

To minimize downtime of all measurement systemsrespparts for field and laboratory
equipment will be kept in the laboratory, and &ld measurement and sampling equipment, in
addition to all laboratory equipment, must be neimgd in a working condition. All field and
laboratory equipment will be tested, maintained,d amspected in accordance with
manufacturer's instructions and recommendationtamd&rd Methods for the Examination of
Water and Wastewater, 2@&dition. Maintenance and inspection logs will lekon each piece
of laboratory equipment and general maintenancektises will be filled out for field sampling
equipment, by the field technician, prior to eaampling event.

Records of all tests, inspections, and maintenamitlebe maintained and log sheets kept
showing time, date, and analyst signature. Theserds will be available for inspection by the
TSSWCB.

Failures in any testing, inspections, or calibmatiof equipment will result in a CAR and
resolution of the situation will be reported to t(hRESWCB in the quarterly report. The CARs
will be maintained by the Project Leader and th&W&B PM.

Table B6.1. Equipment Inspection and Maintenance Rplirements

Equipment Relevz_amt Testing, Inspection and
Maintenance Requirement
Turbidity meter SM 2130B
Thermometers SM 9020 B 3.a
Real-Time PCR Thermocyclers Product Owner’s Manual
Water deionization units SM 9020 B 3.d
Media dispensing apparatus SM 9020 B 3.
Autoclaves SM 9020 B 3.h
Refrigerator SM 9020 B 3.i
Ultra Low Freezer SM 9020 B 3.j
Membrane filter equipment SM 9020 B 3.k
Ultraviolet sterilization lamps SM 9020 B 3.
Biological safety cabinet SM 9020 B 3.m
Incubators SM 9020 B 3.0
Glassware and plastic ware SM 9020 B 4.a
Utensils and containers SM 9020 B 4.b
Dilution water bottles SM 9020 B 4.c
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B7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

All instruments or devices used in obtaining enwim@ntal data will be calibrated prior to use.
Each instrument has a specialized procedure fdoratibn and a specific type of standard used
to verify calibration. The instruments requirindilseation are listed below in Table B7.1.

All calibration procedures will meet the requirerteespecified in the EPA approved methods of
analysis. The frequency of calibration as well @ec#ic instructions applicable to the analytical
methods recommended by the equipment manufactuiérbes followed. All information
concerning calibration will be recorded in a cadtioon logbook by the person performing the
calibration and will be accessible for verificatidaring either a laboratory or field audit.

All instruments or devices used in obtaining envimental data will be used according to
appropriate laboratory or field practices. Writimopies of SOPs are available for review upon
request.

Standards used for instrument or method calibratirall be of known purity and be National
Institute of Standards and Technology (NIST) trbteawhenever possible. When NIST
traceability is not available, standards shall b&merican Chemical Society (ACS) or reagent
grade quality, or of the best attainable grade.cAttified standards will be maintained traceable
with certificates on file in the laboratory. Dilatis from all standards will be recorded in the
standards log book and given unique identificatmmbers. The date, analyst initials, stock
sources with lot number and manufacturer, and hdutiehs were prepared will also be
recorded in the standards log book.

Failures in any testing, inspections, or calibmatiof equipment will result in a CAR and
resolution of the situation will be reported to t(hRESWCB in the quarterly report. The CARs
will be maintained by the Project Leader and th&W&B PM.

Table B7.1. Instrument Calibration Requirements

Equipment Relevant Calibration Requirement
Turbidity meter Product Owner’s Manual
ISCO Bubble Flow Meter Product Owner’s Manual
ISCO Rain Gauge Product Owner’s Manual
Corbett Rotor-Gene 6000 real-time PCR system Ptaddumer’'s Manual
Eppendorf Mastercycler ep realplex real-time PCR odBct Owner’s Manual
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B8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLE S

All standards, reagents, media, plates, filtersl, @mer consumable supplies are purchased from
manufacturers with performance guarantees, anthspected upon receipt for damage, missing
parts, expiration date, and storage and handliggimements. Labels on reagents, chemicals, and
standards are examined to ensure they are of apg®puality, initialed by staff member and
marked with receipt date. Volumetric glasswarenspected to ensure class "A" classification,
where required. Media will be checked as describegluality control procedures. All supplies
will be stored as per manufacturer labeling andcatdided past expiration date. In general,
supplies for microbiological analysis are receiyed-sterilized, used as received, and not re-
used.
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B9 NON-DIRECT MEASUREMENTS

Water quality determinations at sampling sites llbased upon data collected during the time
frame of this project. However, runoff data fromathwatersheds collected from Riesel by the
USDA-ARS, under an approved QAPP, and USGS flovegiaia from Plum Creek at Lockhart
and Luling will be used as supplemental informatiomeet data quality objectives (see Section
A7).
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B10 DATA MANAGEMENT
Field Collection and Management of Routine Samples

Field staff will visit Clear Fork of Plum Creek spfing sites twice a month (on thé' and &
Thursdays of the month) to collect grab water sasphnd measure field water quality
parameters. Field staff will visit Riesel and Weldi#es immediately following rainfall events to
collect samples and download flow and rainfall détaaddition, these sites will be visited at
least monthly to maintain equipment. Site idendifion, date, time, personnel, water depth,
measurements of field parameters, and any comno@keing weather or conditions at the site
are noted in the field notebook. A field notebosKiiled out in the field for each site visit. 1bn
flow is observed at a site, samples will not bdemdéd but information about the site visit will
be recorded in the field notebook.

Samples collected at the site will be labeled afmatga in an iced, insulated chest for
transportation to the laboratory. A COC form wi# bised if the collecting technician is in fact
not the same person receiving samples into theSiié.name, time of collection, comments, and
other pertinent data are copied from the field botk to the COC. The COC and accompanying
sample bags/bottles are submitted to laboratorylysinawith relinquishing and receiving

personnel both signing and dating the COC. All dampransported or mailed to the Soil and
Aquatic Microbiology Lab will be accompanied by C@fieets filled out by the field technician.

All COC, field observations, and bacteriologicatadwill be manually entered into an electronic
spreadsheet. The electronic spreadsheet will etaen Microsoft Excel software on an IBM-
compatible microcomputer with a Windows XP OpemiBystem. The project spreadsheet will
be maintained on the computer’'s hard drive, whglalso simultaneously saved in a network
folder. All pertinent data files will be backed oponthly on an external hard drive. Current data
files will be backed up on an external hard driventhly and stored in separate area away from
the computer.

Original data recorded on paper files will be stiofer at least five years. Electronic data files
will be archived to CD after approximately the esfdhe project, and then stored with the paper
files for the remaining 4 years.

Laboratory Data

All field samples will be logged upon receipt, CO@Tf applicable) will be checked for number
of samples, proper and exact I.D. number, signafutates, and type of analysis specified. The
field technician will be notified if any discrepaneés found and proper corrections made. All
samples will be stored at 4°C until analysis. Baakegical samples will be given a unique
identification number and logged into an electra@peeadsheet. Enumerated bacteriological data
will be manually entered into the spreadsheet fecteonic storage. The electronic spreadsheet
will be created in Microsoft excel software on a@iM-compatible microcomputer with the
Windows XP Operating System The project spreadshiédebe maintained on the computer’s
hard drive, which is also simultaneously savedrireaternal network folder. All pertinent data
files will be backed up monthly on an external hdrigde.
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Current data files will be backed up on an extehaatl drive monthly and stored in a separate
area away from the computer. At least 10% of alhdaanually entered in the database will be
reviewed for accuracy by the TWRI PM to ensure thate are no transcription errors. Hard
copies of data will be printed and housed in thhetatory for a period of five years. Any COC'’s

and bacteriological records related to QA/QC oftbaclogical procedures will be housed at the
Soil and Aquatic Microbiology Lab.

Data Validation

Following review of laboratory data, any data entrgt is not representative of environmental
conditions, because it was generated through petd or laboratory practices, will not be

submitted to the TSSWCB. This determination willrhade by the Project Leader, Project Co-
Leader, TSSWCB QAO, and other personnel havingctiggperience with the data collection
effort. This coordination is essential for the itication of valid data and the proper evaluation
of that data. The validation will include the chedpecified in Table D2.1.

Data Dissemination

At the conclusion of the project, the Project Lead@l provide a copy of the complete project

electronic spreadsheet via recordable CD mediagd SSWCB PM, along with the final report.

The TSSWCB may elect to take possession of alleptajecords. However, summaries of the
data will be presented in the final project report.
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The following table presents types of assessmemds rasponse actions for data collection
activities applicable to the QAPP.

Table C1.1 Assessments and Response Actions

Assessment | Approximate Responsible Scope Response
Activity Schedule Party Requirements
Monltgrlng o;pmject status Report to TSSWCB
Status _ and records to ensure in Quarterly Report,
Monitorin . TWRI Project requirements are being :
g Continuous ) o Ensure project
Oversight, etc. Manager fulfilled. Monitoring and requirements are
review of laboratory . .
.1 being fulfilled.
performance and data quality
. . 30 days to respond
Laboratory dDates_ to be TSSWCB Analytical and quality contro in writing to
Inspections etermined by QAO procedures employed at TSSWCB to addred
TSSWCB QAO laboratory . A
corrective actions
Dates to be Field sampling, handling and 30 days to respond
Monitoring determined b TSSWCB | measurement; facility review;  in writing to
Systems Audit y QAO and data management as th&y§&SWCB to addreg
TSSWCB : : .
relate to project corrective actions

Corrective Action

The TWRI Project Leader is responsible for impletmgn and tracking corrective action
procedures as a result of audit findings. Recorfdaudit findings and corrective actions are
maintained by the TSSWCB Project Manager and TWROQCorrective action documentation
will be submitted to the TSSWCB Project Managehwiite progress report.

If audit findings and corrective actions cannotresolved, then the authority and responsibility
for terminating work is specified in agreementgontracts between participating organizations.
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C2 REPORTS TO MANAGEMENT

Quarterly progress reports will be generated by TvpRrsonnel and will note activities
conducted in connection with the water quality niamng program, items or areas identified as
potential problems, and any variation or supplententhe QAPP. The CARs forms will be
utilized when necessary (Appendix A) and will beimeined in an accessible location for
reference at TWRI. The CARs that result in char@regariations from the QAPP will be made
known to pertinent project personnel, documenteanirupdate or amendment to the QAPP and
distributed to personnel listed in Section A3. Baling any audit performed by the TWRI, a
report of findings, recommendations and responsesent to the TSSWCB Project Manager in
the quarterly/monthly progress report.

Field measurements and all sampling for the proyedt be done according to the QAPP.
However, if the procedures and guidelines estaddisim this QAPP are not successful,
corrective action is required to ensure that comulit adverse to quality data will be identified
promptly and corrected as soon as possible. Coreeeictions include identification of root
causes of problems and successful correction otifterl problems. The CARs will be filled out
to document the problems and the remedial actioenta

Laboratory data reports contain the results ofaallyses, as well as specified QC measures
listed in section B5. This information is reviewled the TWRI QAO and compared to the pre-
specified acceptance criteria to determine accédpyabf data. This information is available for
inspection by the TSSWCB.
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D1 DATA REVIEW, VERIFICATION AND VALIDATION

All data obtained from field and laboratory measueats will be reviewed and verified for

conformance to project requirements, and then atdull against the data quality objectives
which are listed in Section A7. Only those dataalhare supported by appropriate quality
control data and meet the data quality objectivendd for this project will be considered

acceptable. This data will be submitted to the TEBN

The procedures for verification and validation atalare described in Section D2, below. The
Extension Project Co-Lead is responsible for engutihat field data are properly reviewed and
verified for integrity. The Soil and Aquatic Micratogy Laboratory Director is responsible for
ensuring that laboratory data are scientificallyidsadefensible, of acceptable precision and
accuracy, and reviewed for integrity. The TWRI P e responsible for ensuring that all data
are properly reviewed and verified, validated, andmitted in the required format as described
by the TSSWCB Project Manager. Finally, the TWRI Besponsible for validating that all
data to be reported meet the objectives of theept@nd are suitable for reporting to TSSWCB.
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D2 VERIFICATION AND VALIDATION METHODS

All field and laboratory data will be reviewed, ifexd and validated to ensure they conform to
project specifications and meet the conditionsraf ase as described in Section A7. The staff
and management of the respective field, laboratmg, data management tasks are responsible
for the integrity, validation and verification dfe data each task generates or handles throughout
each process. The field and laboratory tasks erthereerification of raw data, electronically
generated data, and data on chain-of-custody fandshard copy output from instruments.

Verification, validation and integrity review of @awill be performed using self-assessments
and peer review, as appropriate to the project fadbwed by technical review by the manager
of the task. The data to be verified (listed bytas Table D2.1) are evaluated against project
specifications (Section A7) and are checked fomworsrr especially errors in transcription,
calculations, and data input. Potential outliers @entified by examination for unreasonable
data. If a question arises or an error or poterdlier is identified, the manager of the task
responsible for generating the data is contactedesolve the issue. Issues which can be
corrected are corrected and documented electronicaby initialing and dating the associated
paperwork. If an issue cannot be corrected, thie nasnager consults with the TWRI Project
Lead to establish the appropriate course of actiwnthe data associated with the issue are
rejected.

The TWRI PM and QAOQO are responsible for validatthgt the verified data are scientifically
valid, legally defensible, of known precision, a@y, integrity, meet the data quality objectives
of the project, and are reportable to TSSWCB. dament of the validation process involves
evaluating the data for anomalies. The TWRI PM miesignate other experienced water quality
experts familiar with the water bodies under iniggdton to perform this evaluation. Any
suspected errors or anomalous data must be addiggslee manager of the task associated with
the data, before data validation can be completed.

A second element of the validation process is damnation of any findings identified during the
monitoring systems audit conducted by the TWRI QAOTSSWCB QAO assigned to the
project. Any issues requiring corrective action mins addressed, and the potential impact of
these issues on previously collected data will sgessed. Finally, the TWRI PM and QAO
validate that the data meet the data quality oljestof the project and are suitable for reporting
to the TSSWCB.
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Data to be Verified

Project
Co-Lead

SAML
Director

TSSWCB
PM/QAO

Collection and analysis techniques consist
with SOPs and QAPP

ent

X

X X

QC samples collected for all parameters a
prescribed in the QAPP

[*2)

X

X

Field documentation complete

X

Instrument calibration data complete

X

Bacteriological records complete

Sample documentation complete

Sample identifications

Chain of custody complete/acceptable

Sample preservation and handling

>
XIs<|” T[> X x| X

Holding times

QC samples analyzed at required frequencies

QC samples within acceptance limits

Instrument readings/printouts

Xl

Calculations

Laboratory data verification for integrity,
precision, accuracy, and validation

Laboratory data reports

Data entered in required format

Site ID number assigned

Absence of transcription error

Reasonableness of data

Electronic submittal errors

Sampling and analytical data gaps

X
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D3 RECONCILIATION WITH USER REQUIREMENTS

Extension education programs are designed to tapgtific audiences and to deliver current,
unbiased, science-based information and technolDgg.objective of the monitoring conducted
under this QAPP is to provide the LONE STAR HEALTHBTREAMS Extension education
program with unbiased, science-based, quality adsdata on the effectiveness of measures for
reducing bacteria contamination of streams fronziggalands. No other decisions will be made
by the project team based on the data collected.

These data, and data collected by other organimgtimay however be subsequently analyzed
and used for model development. Thus, data whichnalo meet requirements will not be
submitted to the TSSWCB nor will be considered appate for any of the uses noted above.
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APPENDIX A. CORRECTIVE ACTION REPORT
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Corrective Action Report

CAR #:

Date: Area/Location:

Reported by: Activity:

State the nature of the problem, nonconformaarceut-of-control situation:

Possible causes:

Recommended corrective action:

CAR routed to:

Received by:

Corrective Actions taken:

Has problem been corrected? YES NO

Immediate Supervisor:

Project Leader:

Quiality Assurance Officer:
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APPENDIX B. CHAIN-OF-CUSTODY FORM
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TEXAS A&M UNIVERSITY
SOIL AND AQUATIC MICROBIOLOGY LAB
CHAIN OF CJSTODY RECORD
Project Name: 2 |Analyses Require
@
5
Station ID Date Time |Matrix |Description ..; Sample
(24hr) T+ ID
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: Laboratory remarks
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time:
Lab log #
Relinquished by: (Signature) Date: Time: Received for lab by: (Signature) | Date: Time: Laboratory Name:
SAML
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APPENDIX C.
BACTERIOLOGICAL DATA LOG SHEET
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Bacteriological Data Log Sheet-Membrane Filter
Time Colony Count Temperature
Sample | Sample | Sampler Filtered | Incubator Volume |[Colony (100 mL Analyst
Location | Date Initials ] Collected | Incubator #1 #2 Counted| Filtered |Count X [vol. filtered|#/100 mL |Initial © |Final © | Initials [ Turbidity ] Comments

Flow depth
Estimated flow

20 NTU Turbidity Standard :l
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APPENDIX D. Bacteroides PCR
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Bacteroides PCR

Preprocessing of Water Samples

1. Within six hours of sample collection, water sansp[£00 ml) are filtered through 0.2
pm pore size Supor-200 filters (VWR cat # 28147)9D@scard filtrate and place the
filter into a pre-labeled sterile 15 ml tube (VWR# 21008-103) using ethanol-flamed
forceps and aseptic technique. If 100 ml of wateamot be filtered, record the volume
filtered on the 15 ml tube and COC.

2. Add 500 pul of guanidine isothiocyanate (GITC) lylsidfer to each 15 ml tube with
filter.

100 ml of GITC lysis buffer

50 ml reagent grade (deionized) water

59.08 g GITC (VWR # 100514-046; 5 M final)

3.7 g EDTA [pH 8.0] (VWR # VW1474-01; 100 mM final)

0.5 g Sarkosyl (VWR # 200026-724; 0.5% final)

Adjust to pH 8.0 with NaOH (approx. 0.4 g of pedleto dissolve EDTA and heat
with vigorous stirring to dissolve guanidine

Bring up to 100 ml total volume with reagent grédeionized) water

Autoclave and store at room temp

3. Store samples at -80°C (or -20°C manual defrosizigg not the standard auto-defrost).

4. DNA will be extracted from the samples and analyag8acteroidedPCR as described
below.
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DNA Extraction and PCR

1. DNA is extracted from the water concentrates ugdityamp DNA mini kit. Turn on the
slide warmer and set to maximum. Preheat a miceofulge rack and 0.01X TE buffer
pH 8.0 for elution and a 70° C water bath.

2. Add 500 pul of Buffer AL to each thawed tube andovausly agitate for 1 min using a
wrist action shaker.

3. Incubate in a 70° C water bath for 10 minutes.
4. Transfer lysate to a 2.0 ml microfuge tube.

5. Add 500 pl of 100% ethanol and pulse vortex mix¥brsec. Quick spin to remove
droplets from cap.

6. Transfer half of the sample lysate (600 to 750qB labeled QlAamp column placed in
a Qiagen collection tube. Microfuge at 14K rpm,habrake, for 1 minute. If necessary, at
each step wipe off any buffer from outside of catuwith a lab tissue before placing into
a new collection tube.

7. Place column in a new collection tube and repegp Stwith the remaining sample.

8. Place column in new collection tube and add 500f AW1 wash buffer. Centrifuge as
above and place column in a new collection tube.

9. Add 500 ul of AW2 wash buffer and centrifuge as\ahdhen repeat once more. Place
column in a clean collection tube and centrifugalasve to remove all traces of AW2
buffer.

10.Place in a clean collection tube in the heated cacthe slide warmer. Add 100 ul of 70

to 80°C 0.01X TE buffer pH 8.0 and let incubate at 78@6C for 5 minutes with
columns capped.

11.Immediately centrifuge at 14K rpm for 3 minutes arashsfer the filtrate containing the
eluted DNA to a labeled 0.65 ml tube. Store at>@@ntil analyzed by PCR. Keep the
remainder of the unused aliquot of 0.01X TE to as@ no template control for the PCR.
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Bacteroides Real-time PCR Assay

. Real-time PCR assays are performed according tispeld methods [Layton, A. L.
McKay, et al. (2006). "Development of BacteroidéSTRNA Gene TagMan-Based
Real-Time PCR Assays for Estimation of Total, Hugreamd Bovine Fecal Pollution in
Water." Appl Environ Microbiol72(6): 4214-4224] using QuantiTect PCR mix
(QIAGEN, Valencia, CA), with 15 pmol of the primand 5 pmol of the probe
(Oligonucleotide primers and 6-carboxyfluoresc&AN)-BHQ probes from Biosearch
Technologies).

. PCR assays are run with two different sample types:

» Plasmid DNA containing 16S rRNA genes fr@acteroidesre run as standards
using 10-fold dilutions of the plasmid ranging fré® x 10 to 25 copies per PCR.

o 2.5-ul of DNA extract from water samples in 25-@ms containing QuantiTect
master mix and primers and probes.

. PCR amplification protocols consist of:

* 50°C for 2 min

* 95°C for 10 min

* Upto 50 cycles of 95°C for 30 s and 57°C (BoBasags or 60°C (AllBac and
HuBac assays) for 45 s

. PCR amplification and detection of the fluorescgghal is performed using the
Eppendorf ® Mastercycler® ep realplex Real-Time FyRem (Eppendorf, Hamburg,
Germany) or Corbett Rotor-Gene 6000 real-time P@fes (Corbett Life Science,
Sydney, Australia).

. The threshold cycleQy) value for all measurements is determined as bk @t which
fluorescence reaches 5 standard deviations abevesttkground, averaged over 5 cycles
collected within the first 15 cycles of PCR amition.

For all PCR runs, standards, negative controld)Né), and samples are run in
triplicate.

. Concentrations are calculated from standard curased on the log transformation of
known concentrations versus the threshold cycleedu correlations are determined
using Microsoft Excel.



