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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:

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 revidalverables 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 isiore 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 ensurimagt 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 ccindirad 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 involvadgenerating analytical and field data.

Brian VanDelist, TWRI Project Manager

Responsible for coordinating attendance at conéereralls, training, meetings, and
related project activities with the TSSWCB. Resyiolesfor verifying that the QAPP is
distributed and followed by Extension, TWRI, andsBarch. Responsible for the
facilitation of audits and the implementation, deo@ntation, verification and reporting of
corrective actions. Responsible for the collectioin water samples and field data
measurements in a timely manner that meet thetguwddjectives specified in Section A7
(Table A7.1), as well as the requirements of SestiB1 through B8. Responsible for
field scheduling. Responsible for the acquisitieerification, and transfer of data to the
TSSWCB Project Manager. Oversees data managememieoproject. 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.
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Lucas Gregory, TWRI Quality Assurance Officer (QAO)
Responsible for coordinating development and impletation of the TWRI's QA
program including writing, maintaining and distrilmng 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 mainiag 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 assessmerfsovides
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 proailg 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 Director, Project Co-Lead

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 trainmgtlaorough 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 reguients are met, documentation
related to the analysis is complete and adequateintained, 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 mtoata quality objectives in the
QAPP. Conducts in-house audits to ensure compliantte written SOPs and identify

potential problems.
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Mitch Conine

TSSWCB Project Manager
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mconine@tsswcb.state.tx.us
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TSSWCB QAO
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Larry Redmon
Extension Project Co-Leag

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

Bill Harris
TWRI Project Lead

Terry Gentry
Research Project Co-Leag

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

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

Brian VanDelist
TWRI Project Manager

(979) 862-1694
bvandelist@ag.tamu.edu

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

According to the 2008 Texas Water Quality Inventangl 303(d) List, recreation is impaired in
274 waterbody segments and oyster harvest is isgairanother 21 due to bacteria. To address
the bacteria impaired waterbodies, Texas is deuajoand implementing total maximum daily
loads (TMDLs), TMDL Implementation Plans (I-Plaapd Watershed Protection Plans (WPPs).
One of the primary strategies for reducing bacterisnany of these waterbodies is to provide
technical and financial assistance to implement bemnagement practices (BMPs) to reduce
bacteria runoff from cattle on grazing lands. Bessagrazing land is the dominant land use in the
state, there is a statewide need for BMPs targtdethis land use and livestock category.
However, in order inspire behavior change, evatwmati and demonstrations of BMP
effectiveness are needed to encourage voluntarjementation of BMPs and participation in
federal and state technical and financial assistgmmograms to reduce the runoff of bacteria
which will ultimately lead to improved water qualit

The evaluation of BMPs for cattle on grazing landas initiated with Grassland Reserve
Program (GRP) funds made available by the TSSW@&&ith the USDA-NRCS Environmental

Management of Grazing Lands (TSSWCB Project 06-C#an Water Act 8319(h) grant funds
made available by the TSSWCB through the U.S. Bnwvirental Protection Agency (EPA) Lone
Star Healthy Streams (TSSWCB Project 06-5), ands€wmation Innovation Grant (CIG) funds

provided by USDA-NRCS Bacteria Runoff BMPs for iméeze Beef Cattle Operations. The
development of a comprehensive education programded on the evaluation of BMPs in those
projects is being supported with CWA 8§319(h) gramids made available by the TSSWCB
through EPA Development of a Synergistic, Comprehen Statewide Lone Star Healthy
Streams Program (TSSWCB Project 09-06).

Continued support is needed to advance work touatalBMPs and verify their beneficial
impacts to provide the scientific backbone of AgelLExtension educational programs (i.e.,
Lone Star Healthy Streams). Both continued evalnatif new publications/articles/research and
field evaluation and demonstration of BMPs is neleibeensure the most up-to-date and relevant
information is available for Texas ranchers, ad a®| decision-makers at the TSSWCB, USDA-
NRCS and livestock groups in the state. Only thlhowgntinued demonstration of BMPs,
educational programs, and landowner assistance infiplementing effective BMPs will
significant progress be made to restore water tyuatiross the state.
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A6 PROJECT/TASK DESCRIPTION
General Project Description

This project will continue and further the work liagby previous projects as described above.
The Lone Star Healthy Streams (LSHS) Project Stgeffommittee, originally organized
through TSSWCB project 06-05, will continue to praevguidance and oversight for this project.
This Steering Committee is a partnership of thenpry federal and state agencies that interface
with beef cattle producers and cattle industry opizations. The Steering Committee is
facilitated by TWRI and SCSC and includes ranclzard representatives from the TSSWCB,
Soil and Water Conservation Districts (SWCDs), USRRCS, USDA-ARS, TWRI, Texas
AgriLife Extension Service, Texas AgriLife Reseagr@lexas Department of Agriculture (TDA),
Grazing Lands Conservation Initiative (GLCI), Tex&arm Bureau (TFB), Texas and
Southwestern Cattle Raisers Association (TSCRAjependent Cattlemen’s Association of
Texas (ICA), Texas Cattle Feeders Association (T;FAnd the Welder Wildlife
Foundation(WWEF). This LSHS Project Steering Comaeittvill provide input on the evaluation
of BMP effectiveness, identification of demonswati sites, modifications to the LSHS
curriculum, and general project coordination. Th&HS Project Steering Committee will meet
as frequently as needed, likely annually.

SCSC, in coordination with TWRI and SAML, will comtie to assess and demonstrate the
efficacy and impacts of BMPs identified by the LSR®ject Steering Committee. Because of
low rainfall, additional time for evaluation of giag management and stocking rates/densities is
needed. Three grazing treatments will be evaluated grazing, moderate grazing, and heavy
grazing at the Brazos Bottom, Welder Wildlife Refugnd Riesel demonstration sites. SAML
will continue to analyze the water samples fromdh&zing management areas orcoli using
EPA approved methods. Additionally, levels Eriterococcus spp. and fecal coliforms will be
assessed at these sites.

SCSC, with assistance from TWRI and ESSM, will aaté the effectiveness of certain
structural BMPs in modifying cattle movement to mfe fecal deposition patterns and reducing
bacteria runoff. BMPs that have been identifiech@sding evaluation include (1) portable shade
facilities, (2) protected stream access pointstr@am crossing, (3) rip-rap application designed
to limit/block cattle access to riparian areas, &hdadditional evaluation of the impacts of
alternative water supplies designed to draw cadiday from waterbodies. Evaluation of
protected stream access points or stream crossiiigbe dependent on finding a cooperator
where USDA-NRCS is designing and constructing piéctice. Effects of these BMPs on cattle
behavior and bacteria levels will be evaluated demhonstrated to beef cattle producers. The
effect of portable shade facilities on cattle beblawas evaluated at a private ranch in the Plum
Creek watershed through TSSWCB project 06-05; hewewevaluation of a different
configuration of the shade structure is needed.ithdlly, at the same private ranch in the
Plum Creek watershed, alternative water supplie® wealuated, but little riparian vegetation
was present. Thus, additional monitoring will beded to fully evaluate this practice in an area
where there is extensive riparian vegetation. Cadpry ranch(es) will be identified for this
demonstration and the other practices. USDA-NRCI agsist with identifying cooperating
ranches, especially for protected stream accesgspoi stream crossings. These are engineering-
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intensive practices and as such, SCSC will workhWwitSDA-NRCS to identify where such
practices are being designed and installed. USDACSRnay also assist in identifying ranches
for evaluation of alternative water supplies.

SCSC will hire a graduate student to execute thePBdifectiveness studies and other project
tasks. SCSC will work closely with SAML, ESSM, TWRHhd staff from TSSWCB project 09-
06.

TWRI and SCSC will attend and participate in pulbfieetings in order to communicate project
goals, activities and accomplishments to affectadigs. Such meetings may include the Annual
Meeting of Texas SWCD Directors, the TSCRA Annuabn@ntion, the TFB Annual
Convention, Clean Rivers Program Basin Steering @itiee meetings, and watershed
stakeholder meetings for certain TMDLs and WPPs.RTVdnd SCSC will develop and
disseminate project informational materials, inahgg flyers, brochures, letters, and news
releases. TWRI will continue to host and maintam iaternet website http://grazinglands-
wq.tamu.edu/ for the dissemination of information.

SCSC will continue to gather information from threwing body of literature on 1) bacterial fate
and transport, 2) effects of grazing cattle on é&a&k levels in waterbodies, and 3) effect of
BMPs designed to minimize grazing cattle impactsriparian areas and bacterial loading. A
compendium of this literature will be posted on fineject website.

SCSC, with assistance from TWRI and USDA-ARS anddaperation with SWCDs and local
Extension and USDA-NRCS staff, will conduct at leadfield day at a demonstration site to
highlight the BMP effectiveness studies and pronaateption of BMPs by ranchers.

SCSC, with assistance from TWRI, will develop tdchh reports, refereed journal articles,
Extension Fact Sheets, and other publications, sanamg the results of the demonstrations
(grazing management treatments and structural Bik#lRuation) and the analysis of the impacts
of BMPs on bacteria runoff. Based on the findings tllese demonstrations and BMP
evaluations, the LSHS program curriculum will be dified and updated to highlight BMP

effectiveness studies and promote adoption of BMPsnchers.

In order to produce results in a timely manner,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 | Prepare & submit quarterly reports to TSSWCPBatticipants TWRI 06/10| 05/12
1.2 | Perform accounting functions TWRI 06/10 | 05/12
1.3 | Conduct quarterly meetings with project paptcits. TWRI 06/10| 05/12
1.4 | Participate in public meetings TWRI/SCS( 06/1M5/12
1.5 | Develop & disseminate project materials TWRIBEC | 06/10 | 05/12
1.6 | Host & maintain project website TWRI 06/10 O5/1
1.7 | Conduct LSHS Project Steering Committee mesting TWRI/SCSC 06/10| 05/12
1.8 | Develop & submit Final Report TWRI/SCSC| 06/10 5/12
2.1 | Develop QAPP TWRI 06/10 | 08/10
2.2 | QAPP Annual Revision #1 TWRI 06/11 | 08/11
3.1 | Evaluate grazing management SCSC/TWRI 09/10 120p/
3.2 | Evaluate structural BMPs SCSC/TWRI 09/10| 05/17
3.3 | Compile literature review SCSC 06/10| 05/12
3.4 | ldentify cooperator(s) for BMP demonstration SKITWRI 06/10| 08/10Q
3.5 | Assess GPS collar data TWRI/SCSC 09/10| 05/17
3.6 | Conduct field day SCSC/TWRI 09/10, 05/12
3.7 | Design WQMP monitoring regime TWRI/ARS/SA06/10 | 05/12

ML
3.8 | Transfer results to ARS for incorporation ifBET TWRI/ARS 06/10 | 05/12
3.9 | Establish NRCS practice standard for Livest8bkde TWRI/SCSC/NR| 06/10 | 05/12
Structures CS
3.10 | Develop technical reports, journal articlestfsheets, etc. SCSC/TWRI 04/12 05/12

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 ¥véidildlife Refuge (WWR-1, 2, 3), two 1.2-
ha sites located at the USDA-ARS Grassland Soil \Mader Research Laboratory near Riesel
(SW-12, W-10), and three 1-ha watershed sites édcat the Texas A&M University (TAMU),
Department of Animal Science, Beef Cattle Systeraest€r located west of the TAMU campus
on Highway 50, along the banks of the Brazos Rinegween College Station and Snook. On the
Welder Wildlife Refuge, WWR-1 will be ungrazed ratend, WWR-3 will be moderately
grazed rangeland, and WWR-2 will be heavily grazadgeland. At Riesel, SW-12 is an
ungrazed native prairie reference site and W-18 moderately grazed coastal bermudagrass
pasture. At the Beef Cattle Systems Center, BB{lLhei ungrazed irrigated Tifton 85 pasture,
BB-2 will be moderately grazed irrigated Tifton asture, and BB-3 will be heavily grazed
irrigated Tifton 85 pasture. Rainfall depth, ralhfatensity, and flow will be measured for each
event. Event mean concentrations fér coli, Enterococcus and fecal coliforms will be
determined for each runoff event where sufficiemhple volume is available.

E. coli will be analyzed by the Soil and Aquatic Microlmgl Laboratory (SAML) using EPA
Method 1603 [EPA (2005). Method 160Bscherichia coli (E. coli) in water by membrane
filtration using modified membrane-thermotolerdgdcherichia coli agar (Modified mTEC).
Washington, DC, Office of Research and Developmedgvernment Printing Office].
Enterococcus will be analyzed by the SAML using EPA Method 1§&PA (2002). Method
1600: Enterococci in Water by Membrane Filtration Using membrder@erococcus Indoxyl-13-
D-Glucoside Agar (mEI). EPA-821-R-02-022. Washimgt®C, Office of Water, Government
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Printing Office]. Fecal coliform will be analyzedythe SAML using the fecal coliform

membrane filter procedure [American Public Healtsséciation, American Water Works
Association, Water Environment Federation (199%an8ard Methods for the Examination of
Water and Wastewater, Method 9222D. Fecal Colifdtembrane Filter Procedure].

Structural BMPs will be evaluated over a period2ofears utilizing GPS collars. Structural
BMPs that have been identified as needing evalnatioclude (1) portable shade
facilities/structures, (2) protected stream acqessts or stream crossing, (3) rip-rap application
designed to limit cattle access to riparian areasl, (4) alternative water supplies designed to
draw cattle away from waterbodies. Changes ineattbvement will be evaluated using GPS
collars. SCSC and ESSM will assess cattle behanioesponse to BMPs utilizing Lotek GPS
collars to determine the amount of time cattle gpenthe stream and riparian areas before and
after BMP implementation. TWRI will assist with GR®llar data analysis. Reductions in
bacteria contributions will be calculated basediereduced time cattle spend in the stream and
riparian area. Evaluation of protected stream acpests or stream crossings will be dependent
on finding a suitable cooperator where USDA-NRC8asigning and constructing this practice.
Portable shade and alternative water supplies bgllevaluated at the McGregor Research
Center. Rip rap will be evaluated at both the BEaftle Systems Center and the McGregor
Research Center.
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A7 QUALITY OBJECTIVES AND CRITERIA

The project objectives are to: (1) reduce bacteoistamination caused by grazing livestock in
Texas waterbodies through evaluation and demormsiratf BMP effectiveness in reducing
bacteria runoff from grazing lands and (2) utilBBIP effectiveness data as the scientific-basis
for the Lone Star Healthy Streams (grazing catl@@onent) education program. Measurement
performance specifications to support the projegedaive are specified in Table A7.1.

Table A7.1. Measurement Performance Specifications

PARAMETER UNITS METHOD | LOQ | Precision of Laboratory Duplicates | Bias | Percent Complete
E. coli cfwioom | EPA1603 | 19 3.27* ZRlog/n NA 90
Enterococci cful00ml | EPA1600 | 10 3.27* ZRlog/n NA 20
Fecal coliform | cfu/z0om | SM9222D | 19 3.27* ZRlog/n NA 90

Ambient Water Reporting Limits And Laboratory Repor ting Limits

It is not the objective of this project to evaluat@bient water quality conditions; thus, ambient
water reporting limits (AWRLS) are not applicabledaare not needed to yield data acceptable to
meet project objectives. The limit of quantitatil©Q) [formerly known as the reporting limit
(RL)] is the minimum level concentration, or quayntof a target variable (e.g., target analyte)
that can be reported with a specified degree ofidence. The LOQ for target analytes are set
forth in Table A7.1. For indicator bacteria anasys1 water, the LOQ is a result of the sample
volume filtered. Sample volumes routinely filteried indicator bacteria in runoff are 10, 1, 0.1,
and 0.01 ml. Thus, the LOQ for indicator bacteaarnoff water quality samples analyzed for
this project is 10 cfu/100 ml.

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. Laboratory igiet is assessed by comparing

sample/duplicate pairs. Precision results are coadpagainst measurement performance
specifications and used during evaluation of armaperformance. Measurement performance
specifications for precision are defined in TabléA

Bias

Bias is a statistical measurement of correctnessimegiudes components of systemic error. A
measurement is unbiased when the value reportesl mtediffer from the true value. Bias is
determined through the analysis of laboratory @nstandards prepared with verified and
known amounts of all target analytes in the sampdérix and by calculating percent recovery.
ForE. coli in water, SAML will routinely process and analyzeBall™ spiked PBS samples.
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SAML will analyze one ongoing precision and recgv@dPR) sample for every batch of runoff
samples. Results will be compared against the mea&mnt performance specifications in Table
A7.1 and used during evaluation of analytical penfance.

An additional element of bias is the absence otaiamation. This is determined through the
analysis of blank samples processed in a mannati¢gdéto the sample. OPR samples must be
accompanied by an acceptable method blank and ggedeaccording to method specifications.
Requirements for blank samples are further discliss8ection B5.

Representativeness

Representativeness of each runoff event will beireasby collection of flow-weighted samples
throughout the entire hydrograph of each runoffnévAdditionally, representativeness will be
ensured by the analysis of runoff from 8 differeites representing a variety of land uses
(pasture, native prairie, and rangeland), stockistgs, and grazing management (ungrazed,
moderate grazed, and heavy grazed). Finally, reptaBveness will be measured with the
completion of sample collection in accordance \ilid approved QAPP.

Comparability

The comparability of the data produced is predeiteethby the commitment of the staff to use
only approved procedures as described in this QAB¥dmparability is also guaranteed by
reporting data in standard units, by using accepibtss for significant figures, by reporting data
in a standard format, and by reporting all datal@iding QC data) for evaluation by others.

Completeness

The completeness of the data is basically a relship of how much of the data is available for
use compared to the total potential data. IdeaMp% of the data should be available. However,
the possibility of unavailable data due to accidemisufficient sample volume, broken or lost
samples, etc. is to be expected. Therefore, ithwila general goal of the project(s) that 90% data
completion is achieved.
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A8 SPECIAL TRAINING/CERTIFICATION

No special certifications are required. Howeveryfiield and lab personnel will receive training
in proper sampling and sample analysis. Beforeahdampling or analysis occurs, they will
demonstrate to the project co-lead responsiblettier given sampling or analysis task (as
described in Section A4) their ability to propepgrform field sampling or analysis procedures.
Finally, SAML is NELAC"-accredited for enumeratirig) coli in both non-potable and drinking
water using USEPA Method 1603. SAMRersonnel, Training, and Data Integrity requirements
are provided in Section 17 of the SAML Quality Mahuwand Demonstration of Capability
(DOC) and On-Going Proficiency requirements are provided in Sections 19.1 and,19.
respectively.
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A9 DOCUMENTS AND RECORDS

The documents and records that describe, spe@fpgrt, or 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 [Esgagronic
Chain of custody records SAML 2 years Paper
Corrective action reports TWRI/SAML 2 years PapktEonic
Bacteriological data sheet SAML 2 years Paper
Laboratory QA manuals and/or SOPs SAML 5 years Pafsetronic
Lab equipment calibration records & maintenanceslog | SAML 2 years Paper

Lab data reports/results TWRI/SAML 2 years Papexbnic
GPS collar data TWRI/Extension| 2 years Electronic
Progress reports/final report/data TWRI 5 years el&tectronic

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 listedSection A3. A blank CAR form is presented in
Appendix A, a blank COC form is presented in Apperrigl and blank bacteriological data log
sheet is presented in Appendix C. The TSSWCB magt ¢b take possession of records at the
conclusion of the specified retention period.
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B1 SAMPLING PROCESS DESIGN

The goal of the monitoring is to evaluate BMPs #&tedmine their effectiveness for reducing
bacteria and then provide landowners with thisremebased assessment. To achieve this goal,
data collection efforts will involve monitoring eel@f field bacteria runoff and cattle movement
for the purpose of aiding evaluation of BMP effeetiess in reducing bacteria loadings under
various scenarios. Best management practices wik\ualuated at four or more locations: the
Welder Wildlife Refuge located in the Copano Baytevshed, the USDA-ARS Grassland Soill
and Water Research Laboratory near Riesel, Texall Akiversity (TAMU) Department of
Animal Science Beef Cattle Systems Center neare@ellStation, the Department of Animal
Science McGregor Research Center, and one or movatg ranches, location(s) to be
determined. Information gained from this projecl Wwe used to educate landowners concerning
bacterial impairments and effectiveness of BMPa$ed on reducing potential contamination
sources.

Evaluation of Grazing Management

The effects of grazing management on bacteria funidf be evaluated at eight sites, 3 sites
located at the Welder Wildlife Refuge near Sintdrsjtes at the USDA-ARS Grassland Soil and
Water Research Laboratory near Riesel, and 3 sitdhe Beef Cattle Systems Center near
College Station (Table B1.1 and Figures B1.1, Barz] B1.3).

Table B1.1. Grazing Management Sample Sites and Gzeng Management

Station Size | Long Description (lat/long) Grazing Maagement SR*
WWR-1 | 1.0 ha| 28° 6'55.97"N / 97°21'20.82"W| Ungrazed Rangeland NA
WWR-2 1.0 ha| 28° 6'51.98"N / 97°21'21.89"W| Heavy Grazed Rangglan 7
WWR-3 1.0 ha| 28° 6'52.60"N / 97°21'13.83"W| Moderately Grazed gxdand 14
SW-12 1.2 ha] 31°28'48"N/96° 52’59"W Ungrazed NatPrairie NA
W-10 8.0 ha| 31°27'12"N/96° 53'0"W Moderately Ged Bermudagrass 5
BB-1 1.0 ha| 30°31'44.3"N/96°24'58.3"W Ungrazedyated Tifton 85 NA
BB-2 1.0 ha| 30° 31'47.5"N / 96°24'57.7"W Moderately Grazeddatied Tifton 85 2
BB-3 1.0 ha| 30° 31'47.7"N / 96°24'57.9"W Heavy Grazed Irrigatéfion 85 1

*SR = Approximate stocking rate in acres per aniorat

For each runoff eveng. coli, Enterococci, fecal coliforms, and flow will be measured (Table
B1.2) at each site.

Table B1.2.  Grazing Management Monitoring Parametes

Parameter Status Reporting Units

E. coli Critical cfu per 100 milliliters (cfu/100 ml)
Enterococci Critical cfu per 100 milliliters (cfu/100 ml)
Fecal coliform Critical cfu per 100 milliliters (@f100 ml)
Flow Critical cubic feet per second (cfs)

All sites are equipped with berms and v-notch wéwrsid in collection and measurement of
runoff. Additionally, at each site an 1ISEubble flow meter and sampler is installed to
measure flow and collect runoff. ISEGamplers are programmed to collect flow-weighted
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composite samples allowing determination of eveeamconcentrations (EMCs) f&:. coli,
Enterococci and fecal coliforms for each rain event.

Figure B1.1. Welder Wildlife Refuge Sites

Figure B1.2. USDA-ARS Research Lab at Riesel Sites
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Figure B1.3. Beef Cattle Systems Center Sites

Evaluation of Structural BMPs

The effects of structural BMPs on the percent toattle spend in and adjacent to streams will be
evaluated using GPS collars. Portable shade fasittructures, rip-rap application designed to
limit cattle access to riparian areas, and altereatater supplies designed to draw cattle away
from waterbodies will be evaluated at the Texas A&Kimal Science Department McGregor

Research Center. Pasture P6 will primarily be dgethese studies (Figure B1.4).

Figure B1.4. McGregor Research Center. )
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This 71 acre pasture is located on the headwatettseoSouth Bosque River. It has a typical
riparian area with little shade outside the ripari@area. Alternative water is also already
available, but can be turned off and on as needexstess alternative water. Eight Lotek GPS
collars will be used for this evaluation. Thesdarsl will be placed on 8 randomly selected cows
from a herd size of approximately 20-25 head plamegasture P6 for the evaluation. Use of
AgriLife Research owned cattle will be in accordamath Texas A&M University Animal Use
Committee requirements.

Each of the 3 BMPs (rip-rap, alternative water, ahdde) will be evaluated at least twice during
the project using the following protocol:

* No BMP = Minimum of 3 days

* Transition = Minimum of 2 days

* BMP = Minimum of 3 days

In addition to the monitoring described above, rap-will also be evaluated at the Beef Cattle
Systems Center near College Station at the graresl described in the previous section. No
GPS collars will be used for this assessment. Vishiservation will be used to assess the effects
of various widths of rip-rap on cattle use of asetwater trough placed in the grazed pastures.
The purpose of this assessment is to determineapipeopriate width of the rip rap before
application at field scale at the McGregor Rese&ehter.

Finally, protected stream access points or streayasig will be evaluated at a cooperating
ranch where USDA-NRCS is designing and constructing practice. During the design and
construction phase, Lotek GPS collars will be placm 8 randomly selected cows in the
cooperators herd for a period of 21-23 days toumatalthe pre-BMP scenario. Once construction
is completed and cattle are accustomed to the BN#?, the GPS collars will be re-applied to
evaluate their location for another 21-23 dayss™ill allow a pre-/post-BMP comparison of
percent time cattle spend in and near the stream.
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B2 SAMPLING METHODS
Edge of Field Sampling Procedures for Grazing Managment Evaluation

Flow-weighted composite edge of field samples femaoh of the eight sites listed in Table B1.1
will be collected using ISC®6712 full-size portable samplers with single mottbnfiguration
into sterile polyethylene 4-gallon round bottles.inimum of 50 ml will be collected by
automatic samplers. For transport to SAML, the dampn the 4-gallon bottles will be
thoroughly mixed and a sub-sample transferreddteadle bacteriological bottles or Whirl-Pak®
bag, placed on ice in a cooler, and stored’@tuhtil analysis (Table B2.1). Samples collected at
Riesel will be stored by USDA-ARS for transport Byxtension or TWRI to the SAML for
analysis. Samples collected at the Beef Cattlee®ystCenter and Welder Wildlife Refuge will
be transported by Extension or TWRI to the SAML #oralysis. This collection of a flow-
weighted composite sample will allow calculationesent mean concentrations of bacteria for
each rainfall event and determination of total airloadings. Flow from each watershed site
will be measured with ISCO730 Module bubble flow meters. This, in combinatisith the
EMCs, will allow calculation of bacteria loadingrf@ach runoff event. Flow data will be
downloaded at least monthly using an 1IS®81 Rapid Transfer Device (RTD).

Table B2.1. Field Sampling and Handling Procedures

Parameter Matrix Container Preservation Sample Volume| Holding Time
E. coli Water boiﬁgglfvt\)/?\?fgg?@g;)c;és a°C 12-22 ml 48 houts
Enterococci Water b cittlirs”(/e \t/)\/?wciile-g(;ll%gliazz S 4°C 12-22 ml 48 houts
Fecal coliform Water bcittli glimﬁﬁﬁggl%géfgs 4°C 12-22 mi 48 houts
MIN. NEEDED Water ) ;ﬁfgg?@i‘f:f’gg‘i’gﬁ;‘é . 4°c 36-66 ml 48 hours

1E. coli, Enterococci, and fecal coliform samples should always be @msee as soon as possible and within 8 hours. Wredhitons
necessitate exceedence of 8 hours, the holdingrtiayebe extended. Samples must be processed aaspossible and within 48 hours.

Holding Time

In a study funded by EPA, Pope et al. concludet Ehaoli samples analyzed beyond 8 hours
after sample collection still generate compardblecoli data, provided that samples are held
below 16C and not allowed to freeze. Pope reported a ntgjofisites showed no significant
differences irE. coli densities between the 0- and 48-hour holding tirRepe also reported, a
majority of E. coli samples held at 20 and°85showed no significant difference at the 8-hour
holding time compared to the O-hour results [Apmpbleend Environmental Microbiology, Oct.
2003, pp. 6201-6207]. Thus, all samples must hesparted to SAML, filtered, and placed in
the incubator within 48 hours of retrieval from tigomated samplers. The 48 hours begins with
the collection time of the first runoff sample fraach ISCO. In the event samples can not be
processed and incubated within 48 hours, samplése&ither be analyzed nor reported.

Processes to Prevent Cross Contamination

To prevent cross-contamination, water samples W# collected directly into sterile
bacteriological bottles or new Whirl-Pak® bags.
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GPS Tracking of Cattle for Evaluation of Structural BMPs

As described in section B1, randomly selected eatl the McGregor Research Center and
cooperating ranch will be collared with LofelGPS 3300LR collars. Cattle movement will be
tracked for 21-23 days and then the collars remoleada will be downloaded from the collars

by the Extension Range Specialist located at theJ &griLife Research and Extension Center
at Uvalde and emailed to TWRI and Extension. TWiRl &xtension will use ArcView to assess

the percent time cattle spend within various dis¢gnfrom the stream. At a 5 minute fixed

schedule, up to 6,624 locations will be recorde@égh collar each deployment.

Documentation of Field Sampling Activities

Field activities are documented as needed in fieles. For all water samples collected, station
ID, sampling date and time, sample type, and sakwmdlector's name/signature are recorded on
the sample container and COC.

Recording Data

All field and laboratory personnel follow the basites for recording information as follows:
» Legible writing in indelible ink with no modificains, write-overs or cross-outs;
» Correction of errors with a single line followed &y initial and date; and
» Close-outs on incomplete pages with an initialedl daited diagonal line.

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

Examples of deviations from sampling method reguéets 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 cia@ple bottle during collection, storage
temperature and holding time exceedance, samptitigeawrong site, etc. Any deviations will
invalidate resulting data and may require correctaetion. 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 areideated 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 writingthe 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 cietigm 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. coli in water samples will be
isolated and enumerated by SAML personnel usingifreddmTEC agar, EPA Method 1603
[EPA/821/R-02/023. September 20@&cherichia coli in Water by Membrane Filtration Using
Modified Membrane-Thermotoleratischerichia 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. coli that produce the enzyme 3-D-glucuronidase.

Enterococci in water samples will be isolated and enumerateAML personnel using mEl
agar, EPA Method 1600 [EPA/821-R-02-022. Septem®@0d2. Enterococci in 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 asterococci colonies. Magnification and a small fluorescent
lamp are used for counting to give maximum visipibf colonies

Fecal coliform will be analyzed by the SAML usinpet fecal coliform membrane filter
procedure [American Public Health Association, Alceen Water Works Association, Water
Environment Federation (1999). Standard Methods tfeg Examination of Water and
Wastewater, Method 9222D. Fecal Coliform MembraitterHProcedure].The method provides a
direct count of bacteria in water based on the ldgweent of colonies on the surface of the
membrane filter. A water sample is filtered througle membrane which retains the bacteria.
Following filtration, the membrane containing thacterial cells is placed on a selective
medium, M-FC medium, and incubated for 24 h at 4d.%olonies produced by fecal coliform
bacteria on M-FC medium are various shades of Megnification and a small fluorescent
lamp are used for counting to give maximum visipitf colonies

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-resistantdrahd bag and autoclaved prior to disposal.

Table B4.1. Laboratory Analytical Methods

Parameter Method Equipment Used

E. cali EPA 1603 Incubator, filtering apparatus
Enterococci EPA 1600 Incubator, filtering apparatus
Fecal coliform SM 92220 Incubator, filtering appas
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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 and complete thdyama If the problem is not resolvable, then
it is conveyed to the SAML Director, who will makee determination in coordination with the
TWRI QAO. If the analytical system failure may commise the sample results, the resulting
data will not be reported to the TSSWCB as pathwf project. The nature and disposition of the
problem is reported on the data report. The TWRIIOQ#II include this information in the CAR
and submit with the Progress Report which is sethe TSSWCB Project Manager.
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B5 QUALITY CONTROL

Table A7.1 lists the required accuracy, precisamg completeness limits for the parameters of
interest. Specific requirements are summarizecainld B5.1 and described below.

Table B5.1. Required Quality Control Analyses

Parameter Matrix LCS Lab Dup Method Blank
E. coli Water N N N
Enterococci Water NA N N
Fecal Coliform Air NA N N

Laboratory Control Sample (LCS)

An LCS consists of a sample matrix (e.g., deionwter, sand, commercially available tissue)

free from the analytes of interest spiked with fiedi known amounts of analytes or a material

containing known and verified amounts of analytes used to establish intra-laboratory bias to

assess the performance of the measurement syskem.GS is spiked into the sample matrix at

a level less than or near the midpoint of the catibn for each analyte. The LCS is carried

through the complete preparation and analyticacgss. LCSs are run at a rate of one per
preparation batch for the analysiskfcoli in water. Results of LCSs are calculated by percent
recovery (%R), which is defined as 100 times thesneed concentration, divided by the true

concentration of the spiked sample. The followiagrfula is used to calculate percent recovery,
where %R is percent recovery; SR is the measusedtrand SA is the true result:

%R = SR/SA * 100

Measurement performance specifications are usddtesmine the acceptability of LCS analyses
as specified in Table A7.1.

Laboratory Duplicates

One bacteriological duplicate analysis will be peried for each batch of runoff samples.
Results of bacteriological duplicates are evaluatedalculating the logarithm of each result and
determining the range of each pair. For quantigathicrobiological analyses, the method to be
used for calculating precision is the one outlimedstandard Methods for the Examination of
Water and Wastewater, 20th Edition, section 90Z3B.

RPDpacteria = (109 X1 — 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

Measurement performance specifications are usatdktermine the acceptability of duplicate
analyses as specified in Table A7.1. The specifinatfor bacteriological duplicates in Table
A7.1 apply to samples with concentrations > 10/aGmL.
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Method blank

A method blank is a sample of matrix similar to Hach of associated samples (when available)
that is free from the analytes of interest andraxessed simultaneously with and under the same
conditions as the samples through all steps ofttaytical procedures, and in which no target
analytes or interferences are present at concemtsathat impact the analytical results for
sample analyses. The method blanks are performedat¢ of once per batch. The method blank
is used to document contamination from the anal/pecocess.

A method blank will be run along with all water djtyasamples and will consist of 100-ml of
phosphate buffer solution (PBS) solution processeitie same manner as a field sample. The
analysis of laboratory blanks should yield a vatdieno colonies detected. Samples associated
with a contaminated blank shall be evaluated dkedest corrective action for the samples (e.g.
reprocessing or data qualifying codes). In all sdke corrective action must be documented.

Failures in Quality Control and Corrective Action

Results of the analyses of QC samples (i.e. laliralostandards, lab duplicates, and method
blanks) will be routinely monitored and evaluatgdtive SAML Lab Director. The disposition of
quality control failures and the nature and disposiof the problem is reported to the TWRI
QAO. The TWRI QAO will discuss with the TWRI ProjeManager. Corrective action will
involve identification of the possible cause (whpossible) of the QC failure. Any failure that
has potential to compromise data validity will ihidate data, and the sampling event will be
repeated if possible. The resolution of the siaratvill be reported to the TSSWCB via CAR in
the quarterly progress report. The CAR'’s will beimteined by the TWRI QAO and PM.

The definition of and process for handling deficies and corrective action are defined in
Section C1.
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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. Records of all tastpections, and maintenance will be maintained
and log sheets kept showing time, date, and ansilysature. These records will be available for
inspection by the TSSWCB. Maintenance of the IS@0tomated samplers will be conducted at
least monthly and documented on an ISG@mpler Maintenance form (Appendix D).

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.
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B7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

All instruments or devices used in obtaining enwim@ntal data for this project will be calibrated
according to and at the frequency recommended dgdaipment manufacturer’s instructions as
each instrument has a specialized procedure fdsraibn and a specific type of standard used
to verify calibration. In this project, the primaiystrument requiring calibration is the IS€O
Bubble Flow Meter. All information concerning catittion of the ISC® Bubble Flow Meters
will be recorded on an I1ISCOSampler Maintenance form (Appendix D) by the perso
performing the calibration and will be accessilbe Verification during either a laboratory or
field audit.

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.
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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 apgepuality, 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 receiyad-sterilized, used as received, and not re-
used.
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B9 NON-DIRECT MEASUREMENTS

Runoff monitoring and analysis &. coli at Riesel as described throughout this QAPP will be
performed under TSSWCB Project 09-05 and its QAR®vever, lab analysis of runoff from
Riesel for fecal coliform anBnterococci do fall under this QAPP.

Additionally, data previously collected at the 28nRh, Beef Cattle Systems Center, Riesel and
the Welder Wildlife Refuge following the QAPP forohe Star Healthy Streams (TSSWCB
Project Number 06-05) will also be utilized as deppental information to meet data quality
objectives (see Section A7).
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B10 DATA MANAGEMENT
Field Collection and Management of Samples

All field collection will be completed as describé&d Section B2 of the QAPP. A Chain of

Custody is filled out for each sampling event ngtithe site name, time and date of collection,
sample type, comments, sample collector's name,adiner pertinent data. Samples collected
will be labeled with site identification, date, galer’s initials, and time of sampling and

transported to the laboratory as outlined in B3haHy, the COC and accompanying sample
bags/bottles are submitted to SAML, with relinqinghand receiving personnel both signing
and dating the COC.

Laboratory Data

Once the samples are received at SAML, sampletogged and stored as described in Table
B2.1 until processed. The COC will be checked fomber of samples, proper and exact I.D.
number, signatures, dates, and type of analysisifggk If any discrepancy is found, proper
corrections will be made. All COC and analyticatadavill be manually entered into electronic
spreadsheets. The electronic spreadsheets willrdmec in Microsoft Excel software on an
IBM-compatible microcomputer with a Windows OpengtiSystem. The spreadsheets will be
maintained on the computer’s hard drive, whichse gimultaneously saved in a network folder.
Data manually entered in the spreadsheets wilebewed for accuracy by the Project Co-Leads
to ensure that there are no transcription errote SAML Lab Director will monitor and
evaluate data for alE. coli, Enterococci, and fecal coliformanalyses. Paper and electronic
copies of data will be housed in SAML for a permfdwo years following the conclusion of the
project. Any COC'’s and analysis records relate@#&/QC of lab procedures will be housed at
SAML. All pertinent electronic data files will beabked up monthly on an external hard drive
and stored in separate area away from the comgtitally, all electronic files will be archived
to CD upon completion of the project, and thenedawith the final report for 5 years.

Data Validation

Following review of laboratory data, any data erttrgt is not representative of environmental
conditions, because it was generated through petd 6r laboratory practices, will not be

submitted to the TSSWCB. This determination will inade by the Project Co-Leads, TWRI
QAO, TSSWCB QAO, and other personnel having dieqierience with the data collection

effort. This coordination is essential for the itigoation of valid data and the proper evaluation
of that data. The validation will include the chedpecified in Section D2.

Data Dissemination

At the conclusion of the project, the Project Cadle will provide a copy of the complete
project electronic spreadsheet via recordable CBhéo TSSWCB PM, along with the final

report. The TSSWCB may elect to take possessiat pfoject records. However, summaries of
the data will be presented in the final projectonep
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C1 ASSESSMENTS AND RESPONSE ACTIONS

Table C1.1 presents types of assessments and sespations for data collection activities
applicable to the QAPP.

Table C1.1. Assessments and Response Actions

Assessment | Approximate Responsible Scope Response
Activity Schedule Party P Requirements
Status Monitoring of project status
Monitoring Continuous TWRI and records to ensure | Report to TSSWCB
Oversight requirements are being | in Quarterly Report.

fulfilled.

| 45 days to respond
Interna Field sampling, handling and in writing to the

Monitoring Dates to be - - T )
Systems Audit 0 determined by TWRI mec?saurement, facility rewevr\;, TWRI. TV\QI?I will
Proaram the TWRI and data management as theyeport problems tg
b gra d relate to the project TSSWCB in
Subparticipants Progress Report.
TSSWCB Dates to be Field sampling, handling and 45 days to respond

measurement; facility review;  in writing to
and data management as th&ySSWCB to addres
relate to the project corrective actions

Monitoring determined by| TSSWCB
Systems Audit TSSWCB

-

Dates to be Analytical and quality contro 45 days to respon
in writing to

determined by| TSSWCB |procedures employed at proji /
TSSWCB laboratories TSSWCB to addreg

Laboratory
Inspections

corrective actions

Internal audits of data quality and staff perforcero assure that work is being performed
according to standards will be conducted by alitiest Audits will be documented and initialed

by the pertinent Project Co-Lead. If audits shouat tihe work is not being performed according
to standards, immediate corrective action willin@lemented and documented.

The TSSWCB QAO (or designee) may conduct an audithe field or technical systems
activities for this project as needed. Each entity have the responsibility for initiating and
implementing response actions associated withrigmlidentified during the on-site audit. Once
the response actions have been implemented, th&VCBSQAO (or designee) may perform a
follow-up audit to verify and document that thepesse actions were implemented effectively.
Records of audit findings and corrective actioresraaintained by the TSSWCB PM and TWRI
QAO. Corrective action documentation will be sultedtto the TSSWCB PM with the progress
report. If audit findings and corrective actionsnigat be resolved, then the authority and
responsibility for terminating work is specified agreements or contracts between participating
organizations.
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Corrective Action Process for Deficiencies

Deficiencies are any deviation from the QAPP. Deficies may invalidate resulting data and
may require corrective action. Corrective actiorynmelude for samples to be discarded and re-
collected. Deficiencies are documented in logbofikt] data sheets, etc. by field or laboratory
staff. It is the responsibility of each respectardity’s Project Co-Leader or PM, in consultation
with the TWRI QAO, to ensure that the actions agsblutions to the problems are documented
and that records are maintained in accordance thithQAPP. In addition, these actions and
resolutions will be conveyed to the TSSWCB PM beghbally and in writing in the project
progress reports and by completion of a CAR. Alliakencies identified by each entity will
trigger a corrective action plan.

Corrective Action

Corrective Action Reports (CARSs) should:
* Identify the problem, nonconformity, or undesirabitiation
* ldentify immediate remedial actions if possible
* ldentify the underlying cause(s) of the problem
* ldentify whether the problem is likely to recur,arcur in other areas
* Evaluate the need for Corrective Action
» Use problem-solving techniques to verify causeserd@ne solution, and develop an
action plan
» Identify personnel responsible for action
» Establish timelines and provide a schedule
* Document the corrective action

The status of CARs will be included with quartedyogress reports. In addition, significant
conditions (i.e., situations which, if uncorrecteduld have a serious effect on safety or on the
validity or integrity of data) will be reported tbe TSSWCB immediately.

The Project Co-Lead or PM or each respective engityesponsible for implementing and
tracking corrective actions. Records of audit firgdi and corrective actions are maintained by
the Project Co-Lead or PM of each respective en#tydit reports and corrective action
documentation will be submitted to the TSSWCB wiite Progress Report.
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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 beimened 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 progress report.

Field measurements and all sampling for the proyeidt 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
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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 conditions rd e@se as described in Section A7 of this
document. Data review, verification, and validatwili be performed using self-assessments and
peer and management review as appropriate. Therdeitaw tasks to be performed include
evaluation of:

» Sample documentation complete; samples labeled

* Field QC samples collected as prescribed in QAPP

» Chain of custody complete

* NELAC Accreditation current

* Holding times not exceeded

» Collection, preparation, and analysis consistetit WAPP

» Bacteriological records complete

* QC samples analyzed at required frequency

* QC results meet performance and program specuitsiti

* Results, calculations, transcriptions checked

* Laboratory bench-level review performed

* All laboratory samples analyzed for all parameters

» Nonconforming activities documented

* OQutliers confirmed and documented; reasonablerfesskqerformed

* Absence of transcription error confirmed

« Sampling and analytical data gaps checked

» Verified data log submitted

* 10% of data manually reviewed

Potential errors are identified by examination otwmentation and by manual or computer-
assisted examination of corollary or unreasonalata.dlf a question arises or an error is
identified, the Project Co-Lead responsible foregating the data will work to resolve the issue.
Issues which can be corrected are corrected anghided. If an issue cannot be corrected, the
responsible Project Co-Lead will consult with thejBct Team to establish the appropriate
course of action, or the data associated with #iseieé are rejected and not reported to the
TSSWCB. Field and laboratory reviews, verificatioasd validations are documented.

After the field and laboratory data are revieweabther level of review is performed once the
data are combined into a data set. This review stqperformed by the Project Team. Data
review, verification, and validation tasks to befpaned on the data set include, but are not
limited to, the confirmation of laboratory and tieflata review, evaluation of field QC results,
additional evaluation of anomalies and outliersalgsis of sampling and analytical gaps, and
confirmation that all parameters and sampling satesincluded in the QAPP.

Another element of the data validation procesoissieration of any findings identified during
the monitoring systems audit conducted by the TS8WADy issues requiring corrective action
must be addressed, and the potential impact oétlsssies on previously collected data will be
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assessed. After the data are reviewed and docudjyehte Project Team validates that the data
meet the data quality objectives of the project aredsuitable for reporting to TSSWCB.

If any requirements or specifications of the QARP ot met, based on any part of the data
review, it will be documented and submitted to T®WCB with the data. This information is
communicated to the TSSWCB by the TWRI in the Qétisa of the Final Report.
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D3 RECONCILIATION WITH USER REQUIREMENTS

Data produced in this project will be analyzed amdonciled with project data quality
requirements. Data meeting project requirementsheilused by Extension to design education
programs based on current, unbiased, science-hafeechation and technology. The objective
of the monitoring conducted under this QAPP is tovme theLone Sar Healthy Streams
Extension education program with unbiased, scidrased, quality assured data on the
effectiveness of measures for reducing bacteriatagnination of streams from grazing lands.
No other decisions will be made by the project tdmwed on the data collected. Data which do
not meet requirements will not be submitted toT&&WCB nor will be considered appropriate
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 CJUSTODY RECORD
Project Name: 2 |Analyses Require
©
5
Station ID Date Time |Matrix |Description o Sample
o
(24hr) g 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 20 NTU Turbidity Standard :l

Estimated flow
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APPENDIX D. ISCO® SAMPLER MAINTENANCE



Date
Site Name

Runoff Event

Cattle In Plots

General Maintainance Form

Grass Height (in)

Shelter Condition

Weather

Wind Intensity
Soil Condition

Days Since Last Rain

Comments:
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Time
Observer's Name
Grazing Field Heavy Moderate Non-Grazed
Yes No
Sampler Display
Level (ft) Zeroed Yes No
Flow cf
FlowMeter Downloaded Yes No
Sampler Reset to Disabled Yes No
Pump Tubing OK Needs Changed
Battery % Solar Panel Clean Obstructed
Dessicants OK Changed Needs Changed
Bubble Rate Fast OK Slow
Yes No
Water Full Needs Water
Electric Fence On Off Needs Repair Voltage Reading
Fence Upright Yes No
Date Cattle Moved In Time Beginning Grass Height ( Jin
Date Cattle Moved Out Ending Grass Height (  )in
Number of Days Present Number of Cows
Stable Level Unlevel
Needs Weedeated Yes No
Bubbler Clear Clogged Needs Repair
Stilling Well Upright Needs Repair
V-Wier Clear Obstructed Needs Repair
PVC Pipes Connected Needs Repair
Strainer Clear Silted Needs Repair
Clear Partly Cloudy Rain
Calm Slight Moderate Severe
Cracked Dry Intermediate Damp Wet/ Soggy
172374 5 6 757
Fecal Coliform cfu/100ml
E-Coli cfu/100ml
Enterococcus cfu/100ml



