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A4 PROJECT/TASK ORGANIZATION

Description of Responsibilities

TNRCC

Linda Brookins
CRP Program M anager

Responsible for TNRCC activities supporting the development and implementation of the Texas
Clean Rivers Program. Responsible for verifying that the QMP is followed by CRP staff.
Supervises TNRCC CRP staff. Overseesthe development of QA guidance for the CRP. Reviews
and approves all QA audits, corrective actions, reviews, reports, work plans, contracts, QAPPs, and
program QMP. Enforces corrective action, as required, where QA protocols are not met. Ensures
CRP personnel are fully trained.

Bernard Ray
CRP Lead Quality Assurance Specialist

Responsiblefor CRP QA management. AssistsCRP Project Managersin QA-relatedisaues. Assists
in CRP guidance development. Develops and updates the CRP QMP. Coordinatesthe review and
approval of CRP QA documents. Conducts monitoring systems audits of Planning Agencies.
Monitorsimplementation of corrective actions. Conveys QA problemsto appropriate management.
Advises CRP Project managers regarding the development of QAPPs. Facilitates and monitors
corrective action process.

LaurieCurra
CRP Project Manager

Responsible for the development, implementation, and maintenance of CRP contracts. Tracks
deliverables. Participates in guidance development. Reviews and goproves QAPPs, QAPP
amendmentsand appendices. Assists CRP Lead QA Spedalist in conducting Red River Authority
of Texas audits; verifies that QAPPs are being followed by contractors and that projects are
producing data of known quality. Reviews dataand reports produced by contractors. Notifies QA
Specialist of circumstances which may adversely affect the quality of data derived from the
collection and analyds of samples. For corrective adions, determines and documents the root
cause(s), programmaticimpact, required corrective action(s), actions needed to prevent recurrence,
method(s) of verification, timetable(s) for completion, and responsible staff for correcting and
monitoring the corrective action.



A4 PROJECT/TASK ORGANIZATION (continued)

Eric Reese
CRP Data Manager

Responsible for tracking and verifying CRP data. Provides quality assured data sets to TNRCC
Information Resourcesin compatible formats for uploading to the statewide database. Coordinates
correction of dataerrorswith CRP Project Managers, Planning Agency DataM anagers and TNRCC
Information Resources Staff. Provides training and guidance to CRP and Planning Agencies on
technical dataissues. Reviews and approves data-related portions of program QMP and project-
specificQAPPs. Performstechnical reviewsof project-specific DataManagement Plans. Develops
and maintains Standard Operating Procedures for CRP data management.

Red River Authority of Texas

Ronald J. Glenn
RRA Clean Rivers Program Project Diredor

Responsible for ensuring that all the Authority’s positions defined in the project organization are
assigned to a specific person or team. The Project Director is also responsible for ensuring that all
tasksassigned to the Authority’ s position arecompl eted in accordance with thetermsand conditions
of the executed contract.

CurtisW. Campbell
RRA Clean RiversProgram Project M anager

Responsiblefor implementing CRP requirementsin contracts, QAPPs, and QA PP amendmentsand
appendices. Coordinates basin planning activitiesand work of basin partners. Ensuresmonitoring
systems audits are conducted to ensure QAPPs are followed by Red River Authority of Texas
participantsand that projectsare producing data of known quality. Ensuresthat subcontractorsare
qualified to perform contracted work. Ensures CRP Project Managers and/or QA Specialists are
notified of circumstances which may adversely affect quality of data derived from collection and
analysis of samples. Responsible for validating that all data collected meet the data qudity
objectives of theproject and aresuitable for reporting to the TNRCC.



A4 PROJECT/TASK ORGANIZATION (continued)

David L. Holub
RRA Clean Rivers Program Quality Assurance Officer

Responsible for ensuring that all provisions of the QAPP, amendments and appendices are
performed in accordancewith the protocol s defined in thisdocument. Ensuresthatall sasmpling and
data handling activities comply with the CRP Program Guidance FY 2002-2003, the SWQM
Procedures Manual, and that the datais suitable for delivery to the DataManager. The QA Officer
ensures that internal and contracted |aboratories conform with the requirements of this QAPP and
reviewsand decides upon the acceptability of al datasubmitted by the laboratories. The QA officer
Is responsible to perform, or arrange for another qualified person to perform, atechnical systems
audit of the laboratories employed by the Authority as pat of the CRP.

Danna K. Hamilton
RRA Clean Rivers Program Data M anager

Responsiblefor ensuring tha field dataare properly reviewed, verified and quality assured prior to
input to the project database. Conducts preliminary screening andysis and reporting. Provides
quality assured data to the TNRCC in a compatible electronic format and completion of a data
checklist. Maintains quality-assured datasets and databases linked to the Red River Authority of
Texasinternet site. Responsiblefor the Authority’ sDataM anagement Plan andsubsequent updates.

James E. Wright
Red River Authority of Texas Laboratory Supervisor

Responsible for ensuring that all samples received in the Environmental Services Division
Laboratory are within the allotted time, and that the chain-of-custody has been observed. Ensures
that the samplesare analyzed in accordance with standard accepted methods as described in the SOP
manual. The Laboratory Supervisor further ensuresthat all analysisresultsare correctly performed
and properly recarded on the lab daa sheets and in the appropriate andytical 1og books prior to
transmittal to the Quality Assurance Officer.

W. Scott Burns
RRA Clean Rivers Program Field Super visor

Responsiblefor overseeingthe field personnel that conduct samplingevents. Ensuresthat all field
personnel are properly trained and equipped to conduct the necessary monitoring. Ensures that
personnel and equipment are available at appropriate times. The Field Supervisor ensures that all
field dataare colleded as outlined by the QAPP and the TNRCC Surface Water Quality Monitoring
Procedures Manual, (1999).



A4 PROJECT/TASK ORGANIZATION (continued)

Other Entities
Canadian River Municipal Water Authority (CRMWA)
Collects and analyzes specific water quality samples required for their specific operations. Data

which are submitted to the Authority, as identified in Table A7.1 for use in the CRP, will be
collected and analyzed under the guidelinesset forth by the QAPP.

Contract Laboratories
Lower Colorado River Authority Laboratory

The Lower Colorado River Authority Laboratory (LCRA) isariver authority laboratory that is able
to perform sophisticated chemical testsasrequired by theCRP and has contracted with the Authority
to perform specific specialized analyses. The Authority will utilize LCRA as asource for spedfic
tests, asidentified in Table A7.1, that the Authority’ s laboratory cannot perform in-house.
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A5 PROBLEM DEFINITION/BACKGROUND

In 1991, the Texas Legislature passed the Texas Clean Rivers Act (Senate Bill 818) in response to
growing concerns that water resource issues were not beng pursued in an integrated, systematic
manner. The act requiresthat ongoing water quality assessments be conducted for each river basin
in Texas, an approach that integrateswater quality issueswithinthewatershed. The CRPLegidation
mandates that "each river authority (or local governing entity) will submit quality-assured data
collected in the river basinto the commission”. "Quality-assured (QA) datd' in the context of the
legislation means" datathat complieswith commission rulesfor water quality monitoring prograns,
including rules governing the methods under which water samples are collected and analyzed and
datafrom those samplesare assessed and maintained”. This QA PP addressestheprogram devel oped
between the Red River Authority of Texasand the TNRCC to carry out the activities mandated by
the legidation for the Red and Canadian River Basins. The QAPP was developed and will be
implemented in accordancewith provisions of the Quality Management Plan for the Clean Rivers
Program (most recent version). Refer to the Vicinity Map— Figure 1, for geographical coverage of
the area.

The purpose of this QAPP is to clearly delineate Red River Authority of Texas QA policy,
management structure, and policieswhich will be used toimplement the QA requirementsnecessary
to document the reliability and validity of ervironmental data The QAPP is reviewed by the
TNRCC to ensure that data generated for the purposes described above are scientifically valid and
legally defensible. This process will ensure that data collected under this QAPP and submitted to
the state-wide database have been collected and managed in away that guaranteesitsreliability and
therefore can be used in water quality assessments and other programs deemed appropriate by the
TNRCC. Project resultswill be used to support theachievement of Clean RiversProgram objectives
as contained in the Clean Rivers Program Guidance and Reference Guide FY 2002 - 2003.

The FY 2002 monitoring schedule and QAPP are based on results from previous Water Quality
Assessment Reports conducted under the CRP, specific constituents listed on the 8303(d), and
specificrequestsfrom TNRCC and the Red and Canadian River Basins Advisory Committees. The
primary concerns in the basins are naturdly occurring chlorides, low dissolved oxygen levels,
coliform bacteria, and the lack of water quality data. Therefore, the monitoring plan devel oped by
the Authority is designed to accomplish the following: adequate baseline water quality data
throughout each basin, collect the datanecessary to proveor dispute the 8303(d) listings, and collect
the data needed to meet the needs of TNRCC and/or the stakeholders as requested by the Basin
Advisory Committee.

-11-
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A6 PROJECT/TASK DESCRIPTION AND SCHEDULE

TheTNRCC hasidentified four typesof monitoring: fixed station monitoring, systematicwatershed
evaluation, targeted monitaring and special studies. For this QAPP, the Authority will focus on
fixed station and systematic monitoring only. Unless funding becomes available, there will be no
specia studies performed thisfiscal year. However, should funding become available for a special
study to be performed, this QAPP will be amended with an Addendum. The following paragraphs
provide a general description of what these monitoring programs are expected to accomplish:

The fixed station monitoring program provides an early detection of potential problems.
Fixed stations can provide long-term historical information concerning the attainment or
non-attainment of water quality objectives within the basin and assist the TNRCC in the
assessment of Texas Surface Water Quality Standards (TSWQS) atainment. The fixed
stations will allow the water quality to be compared beween each of the stream segments,
aswell as determineany impactsfrom point discharges. The water quality data generated
from these stations assist the TNRCC in conducting the Biennial Water Quality Assessment
305(b) required by the U.S. Environmental Protection Agency (EPA).

The systematic watershed assessment program alows for the screening of major and sub-
watersheds utilizing both ambient water quality and bacteriological indicaors on a more
intensive scale and on a rotating schedule. The objectives are to evaluate known areas of
concern and identify previously undeected problem areas within a watershed.

The Special Studies program focuseson basin prioritiesnot directly related to permitting and
will address through intensive data collection efforts to evaluate stream standard
exceedances, non-attainment of designated uses, theloading contribution of nonpoint sources
in awatershed, problemsidentified through data screening analysis and expressed concerns
from the BAC.

The Authority’ sstaff will be responsible for coordinating and conducting the collection of water
samples and performing field measurements. The water samples will be relinquished to LCRA or
the Authority’ s Environmenta Servi ces L aboratory for andysis. The CRMWA will collect and
analyze water samples to be submitted to the Authority under the QAPP. The parameters to be
analyzed by each laboraory are shownin Table A7.1.

-13-



A6

PROJECT/TASK DESCRIPTION AND SCHEDUL E (continued)

A6.1 CANADIAN RIVER BASIN

The Canadian River Basin has atotal drainage area of 22,866 square miles, the headwaters
beginning in northeastern New Mexico. The Canadian River isatributary to the Arkansas
River, which eventually flows into the Mississppi River. The basn was divided into five
reaches in an attempt to design the most efficient sampling plan within the limited budget
available (See Figures 1-1 through 1-5). There are atotal of 13 Hydrologic Unit Areas
(HUAYS) in the five reaches of the Canadian River Basin. The reaches were ranked so that
monitoring could be scheduled corresponding to CRP priorities. Theranking of each reach
was based on the combined ranking of the ssgmentsin eachreach (segmentswererankedin
accordance with the TNRCC procedure), the total number of domestic and industrial
dischargers in the reach, and the total volume of effluent discharged in the reach. The
resultant ranking and corresponding schedul e for focused monitoring are as follows:

FY 2002 — Reach I11
FY 2003 — Reach IV

The main water quality problem within the Canadian River Basin is high concentrations of
total dissolved solids(TDS). The TDSwithinthebasinprimarily originaesfrom natural salt
water intrusions below Ute Lake, New Mexico. The monitoring plan for the reachesin the
Canadian River Basin will attempt to determine mineral loading for the major tributaries
(including the main stem of the Canadian River), in order to determine inputs into Lake
Meredith, which serves as the primary drinking water supply in the Panhandle of Texas.

Other problemsin the bagn include elevated nutrient | evels. Thi swill be addressed through
detailed nutrient analyses and as resources become avalable, diurnal dissolved oxygen
studies will be performed. Thiswill determine whether the elevated nutrients are causing
aproblem via depleted oxygen and/or eutrophication.

Screening of fecal coliform concentrations showed many segments having concerns and
possible concerns. A consistent sampling regime will be performed throughout the basin
targeting those areas (segments) showing aconcernor possible concern. Thisprocedurewill
aid in determining whether there is truly a problem and if so, what are the sources and
relationshipto the other parameters(i.e. flow). E. coli concentrationswill also be analyzed,
since the TNRCC has changed from using fecal coliform concentrations to E. coli
concentrations in assessing bacteriological communities with respect to water quality. The
changeto E. coli is due to the uncertainty of fecal coliform concentrations in determining
health risks.

See Appendix A for the project related Work Plan tasks and Schedule of Deliverablesfor a
description of waork defined in this QAPP.

-14-
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A6

PROJECT/TASK DESCRIPTION AND SCHEDUL E (continued)
A6.2 REDRIVER BASIN

The Red River Basin covers a total drainage area of 94,450 square miles; 24,463 square
milesliewithin Texas. Thebasin was divided into five reaches, in an attempt to design the
most efficient sampling plan within the limited budget available (see Figures2-1 through 2-
5). Reach 1 contains four HUAs. The remaining reaches each contain five HUAs. The
reacheswere ranked so that monitoring could be schedul ed according to CRPpriorities. The
ranking of each was based on the combined ranking of the segmentsin each reach (segments
were ranked in accordancewith the TNRCC procedure), the total number of domestic and
industrial dischargersinthe reach, and the total volume of effluent discharged in the reach.
The resultant ranking and corresponding schedu e for focused monitoring are asfollows:

FY 2002 — Reach |1
FY 2003 — Reach |11

See Appendix B for monitoring to be conducted under this QAPP.

The main water quality concern within the Red River Basin is hi gh concentrations of total
dissolved solids (TDS). The TDS within the basin primarily orignates from natural salt
springs. Other sourcesinclude oilfield brineand urban activities. The monitoring plansfor
thereachesin the Red and Canadian River Basinswill attempt to determinemineral loading
for the major tributaries, in order to clarify sources and to what extent these sources
contribute to the devated TDS concentrations.

Although nutrients were not considered a concern during screening, sveral nutrient
parameters showed abnormal fluctuations. Thiswill be addressed through detailed nutrient
analyses and as resources become available, diurnal dissolved oxygen studies will be
performed. This will determine whether the elevated nutrients are causing a problem via
depleted oxygen and/or eutrophication.

Screening of fecal coliform concentrations showed many segments having concerns and
possible concerns. A consistent sampling regime will be performed throughout the basin
targeting those areas (segments) showing a concern or possible concern. Thisprocedurewill
aid in determining whether there is truly a problem, and if so, what are the sources and
relationshipto the other parameters. E. coli concentrations will also be analyzed, since the
TNRCC has changed from using fecal coliform concentrationsto E. coli concentrations in
ng bacteriological communities with respect to water quality. The changetoE. coli
is due to the uncertainty of fecal coliform concentrationsin deermining healthrisks.

Tables A6.1 and A6.2 summarize the results of the Red and Canadian River Basin

Highlights Reports, including specific parameters determined to be of concern and
recommendations for monitoring.
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A6

PROJECT/TASK DESCRIPTION AND SCHEDUL E (continued)
A6.3 AMENDMENTSTO THE QAPP

Revisions to the QAPP may be necessary to reflect changes in project organization, tasks,
schedules, objectives and methods to improve operational efficiency and to accommodate
unique or unanticipated circumstances. Requestsfor amendmentsaredirected from the Red
River Authority of TexasProject Manager to the CRP Project Manager inwriting. They are
effective immediately upon approval by the Authority’s CRP Project Manager, the
Authority’s QAO, the CRP Project Manager, and the CRP Lead QA Specidist. They will
be distributed by the Authority's Project Manager and incorporated into the QAPP by way
of attachment and distributed to personnel onthedistribution list. Amendmentsto the QAPP
are accomplished without a new signature page.

A6.4 APPENDICESTO THE QAPP

Appendices as referenced under the Project Description above will be submitted aswork is
planned. Projectsrequiring QAPP appendiceswill be planned in consultation with the Red
River Authority of Texas and the TNRCC Project Manager and TNRCC technical staff.
Appendiceswill bewrittenin an abbreviated format andwill referencethe Red and Canadian
Basin QAPP where appropriate. Appendices will be approved by the Authority’s Project
Manager, the Authority’ sQAO, the CRP Project Manager, the CRP Lead QA Specialistand
other TNRCC personnel as appropriate. Copies of approved QAPPs appendices will be
distributed by the Authority to projed participants before monitoring ectivities are
commenced.

TABLE A6.1

PARAMETERS OF CONCERN OR WHICH WARRANT FURTHER STUDY

ReacH
NumMBER

CANADIAN RIVER BASIN

TNRCC
SEGMENT
NumMBER

HUA

PARAMETER
NumMBER

LocATION

Chloride, Nutrients,
Cadmium

Canadian River below

11090106 L ake Meredith

0101

Salts,
Chromiumin Sediment,
Nickel in Sediment

11090105 0102 Lake Meredith

11090105

0103

Canadian River above
Lake Meredith

Salts,
Fecal Coliform

11090103

0105

Rita Blanca Lake

Salts, Nutrients,
Dissolved Oxygen, pH
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TABLE A6.2

PARAMETERS OF CONCERN OR WHICH WARRANT FURTHER STUDY

RED RIVER BASIN

ReAacH HUA UBHRCE
SEGMENT LocATION PARAMETER
NuUMBER NuUMBER
NUMBER
| 11140106 0201 Mud Creek D'SSO'V‘:)dHoxyge”’
| 11130210 0203 Lake Texoma Chramium, Nickel, ad
Manganese in Sediments
I 11130209 0211 Little Wichita River Chlorophyll-a,
Dissolved Oxygen
Chlorophyllg,
Wichita River below Chloride, Barium,
. 11130206 0214 Lake Diversion Nickel and Manganese
in Sediments
Chloride,
I 11130207 0214 Beaver Creek Dissolved Oxygen
I 11130204 0218 North Fork of Wichita River Selenium
11 11130102 0205 Red River below Pease River Fecal Coliform, Cadmium
Temperature,
11 11130104 0221 Middle Fork of Pease River Chloride, Sulfate,
Tota Dissolved Solids
v 11120103 0207 Lower PrairieDog Town Fork Fecal Coliform
Chloride, Sulfate,
v 11120104 0228 Lake Mackerzie Total Dissolved Solids,
Manganese in Sediments
Chloride, Sulfate,
. Total Dissolved Solids,
v 11120103 0229 Upper PrairieDog Town Fork Barium in Sediments,
Dissolved Oxygen
V 11120202 0222 Salt Fork of Red River Sulfate
Barium and Manganese
V 11120201 0223 Greenbelt Lake . ,
in Sediments
\% 11120302 0224 North Fork of Red River Temperature
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A7 QUALITY OBJECTIVESAND MEASUREM ENT DATA CRITERIA

The purpose of fixed/routinewater quality monitoring isto cdlect surface water quality dataneeded
for conducting water quality assessments in accordance with TNRCC's Guidance for Assessing
Texas Surface and Finished Drinking Water Quality Data. These water quality data and data
collected by other organizations (eg., USGS, TNRCC, &c.), will be subsequentlyreconciled foruse
and assessed by the TNRCC. No decisions will be made by the project team based on the data
collected.

The purpose of systematic monitoring is to allow for a more intensive investigation of known
concerns in a watershed and to detect areas of possible concerns not identified by routine water
quality monitoring. Theadditional use of biological datacollected under the systematic monitoring
will also allow for a better understanding on the long term effects of water quality within the
watershed.

The measurement performance criteriato support the project objectivesfor aminimum data set are
specified in Table A7.1.

The Authority and its subcontractors are committed to obtaining and providing environmental data
of a known and verifiable quality tha can be utilized to meet the objectives of the CRP. These
objectivesinclude the collection, dissemination and analysis of water quality conditionsin the Red
and Canadian River Basins. Thiswill allow analysis of trends and provide baseline datafor future
comparisons, as well asidentifying problems and sources of problems concerning water qudity in
these basins. These outcomes will be used in the writing of Basin Highlight Reports, Basin
Summary Reports, and the 8305(b) Reports. Additionally, the data will be used in important
decision making processes, such as permitting decisions, causes and degree of impairment of sites
on the 8303(d) list, and the modification or initiation of gream segment gandards.

The measurement performance criteriato support the project objectivesare specifiedin Table A7.1.
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TABLE A7.1—DATA QUALITY OBJECTIVESFOR FIELD AND LABORATORY MEASUREMENTS

PRECISION OF ACCURACY OF
LABORATORY ACCURACY LAB M ATRIX SISl
PARAMETER UNITS M ATRIX METHOD STORET AWRL AT AWRLS PERFORMING
DUPLICATES (% ReC.) SPIKES ANALY SIS
(RPD) ' (% REC.)
FIELD PARAMETERS
. EPA 120.1 and . .
Conductivity umhos/cm Water TNRCC SOP 00094 N/A N/A N/A N/A Field
Days Since
Last Significant Days NA TNRCC SOP 72053 N/A* N/A N/A N/A Field
Rainfall
Dissolved mg/L waer | EPASB0LadTNRCC | 35y | ya N/A N/A N/A Field
Oxygen SOP
Flow cfs Water TNRCC SOP 00061 N/A* N/A N/A N/A Field
1- NoFlow
2- Low
Flow 3- Normal N )
Severity 4- Flood Water TNRCC SOP 01351 N/A N/A N/A N/A Field
5- High
6- Dry
Fow % Elﬁteric
M easurement . Water TNRCC SOP 89835 N/A* N/A N/A N/A Field
Method 3- Mechanical
4 - Wer/Flume
. EPA 150.1 and :
pH Standard Units Water TNRCC SOP 00400 N/A* N/A N/A N/A Field




TABLE A7.1—DATA QUALITY OBJECTIVESFOR FIELD AND LABORATORY MEASUREMENTS

PRECISION OF

ACCURACY OF

LABORATORY ACCURACY LAB M ATRIX SISl
PARAMETER UNITS M ATRIX METHOD STORET AWRL AT AWRLS PERFORMING
DUPLICATES (% ReC.) SPIKES ANALY SIS
(RPD) ' (% REC.)
FIELD PARAMETERS (Conminuen)
1- Clear
Present 2- Partly Cldy
3- Cloudy Air TNRCC SOP 89968 N/A* N/A N/A N/A Field
Weather ;
4 - Ran
5- Other
. EPA 170.1 and .
Temperature Degrees Centigrade Water TNRCC SOP 00010 N/A* N/A N/A N/A Field
1- Excelent
Water 2- Good
A 3- Far Water TNRCC SOP SA300 N/A* N/A N/A N/A Field
Clarity
4 - Poor
5- Other
1- Brownish
2 - Reddish
Water 3- Greenish Water TNRCC SOP 89969 N/A* N/A N/A N/A Field
Color 4 - Blackish
5- Clear
6- Other
1- Sewage
2- Chemica
Water 3- Rotten Egg
4- Musky Water TNRCC SOP 89971 N/A* N/A N/A N/A Field
Odor .
5- Fishy
6- None
7 - Other




TABLE A7.1—DATA QUALITY OBJECTIVESFOR FIELD AND LABORATORY MEASUREMENTS

PRECISION OF

ACCURACY OF

LABORATORY ACCURACY LAB M ATRIX SISl
PARAMETER UNITS M ATRIX METHOD STORET AWRL AT AWRLS PERFORMING
DUPLICATES (% ReC.) SPIKES ANALY SIS
(RPD) ' (% REC.)
CONVENTIONAL AND BACTERIOLOGICAL PARAMETERS
Alkalinity mg/L Water SM 2320-B 00410 10 15 N/A 80-120 CRMWA
Alkalinity mg/L Water EPA 310.1 00410 10 15 N/A 80-120 RRA
Ammonia-N mg/L Water EPA 350.1 00610 0.02 15 75-125 80-120 RRA
Bicarbonate mg/L Water SM 2320-B 00440 ga%%s 20 N/A 80-120 CRMWA
3
Cddum, mg/L Water EPA 215.2 00915 05 10 75-125 80-120 RRA
Dissolved
Carbonate ma/L Water SM 2320-B 00445 CS;(’:%S 20 N/A 80-120 CRMWA
3
Chloride mg/L Water EPA 300.0 00940 10 15 75-125 80-120 CRMWA
Chloride mg/L Water EPA 300.0 00940 10 10 75-125 80-120 RRA
0-10 mg/L: 30***
Chlorophyll-a ug/L Water SM 10200-H 32211 10 10i%)%0 mg/;/LL: 1%0 75-125 N/A LCRA
>100 mg/L:
Conductivity umhos/cm Water SM 2510-B 00095 1 N/A N/A N/A CRMWA
COD mg/L Water EPA 410.4 00335 10 10 75-125 80-120 RRA
i 0-10 mg/L: 30***
Total Dissolved mg/L Water SM 1032-F 70301 10.0 10100 mglL: 20 N/A 80-120 CRMWA
Solids >100 mg/L: 10




TABLE A7.1—DATA QUALITY OBJECTIVESFOR FIELD AND LABORATORY MEASUREMENTS

PRECISION OF

ACCURACY OF

LABORATORY ACCURACY LAB M ATRIX SISl

PARAMETER UNITS M ATRIX METHOD STORET AWRL AT AWRLS PERFORMING

DUPLICATES (% ReC.) SPIKES ANALY SIS
(RPD) ' (% REC.)
CONVENTIONAL AND BACTERIOLOGICAL PARAMETERS (Continueo)

E Coclgl i'l';'tzxx MPN/L00 mL Water SM 9223-B 31699 1 1 N/A N/A RRA
Fecal Coliform cfu/100 mL Water SM 9222-D 31616 1 1** N/A N/A RRA
Total Hardness mg/L Water EPA 130.2 00900 05 20 75-125 80-120 CRMWA

as CaCO,
N'”at?r“(')\t‘;mge”' mg/L Water EPA 354.1 00620 0.02 20 75-125 80-120 CRMWA
Nitrite plus
Nitrate, Totd mg/L Water EPA 353.3 00630 0.02 20 75-125 80-120 CRMWA
O-phosphate-P, mg/L Water EPA 365.2 00671 0.04 15 75-125 80-120 RRA
dissolved
P. Alkalinity mg/L Water SM 2320-B ooats | 2902 20 N/A 80-120 CRMWA
3
pH Standard Units Water EPA 150.1 00403 N/A* N/A N/A N/A CRMWA
X 0-10 mg/L: 30***
Pheophytin ug/L Water SM 10200-H 32218 5 10-100mg/L: 20 75-125 N/A LCRA
>100 mg/L: 10
Total phosphate-P mg/L Water EPA 365.2 00665 0.06 10 75-125 80-120 RRA
Sulfate mg/L Water EPA 300.0 00945 10 25 75-125 80-120 RRA
Sulfate mg/L Water EPA 300.0 00945 10 25 75-125 80-120 CRMWA




TABLE A7.1—DATA QUALITY OBJECTIVESFOR FIELD AND LABORATORY MEASUREMENTS

PRECISION OF ACCURACY OF
LABORATORY ACCURACY LAB M ATRIX SISl
PARAMETER UNITS M ATRIX METHOD STORET AWRL AT AWRLS PERFORMING
DUPLICATES (% ReC.) SPIKES ANALY SIS
(RPD) ' (% REC.)
CONVENTIONAL AND BACTERIOLOGICAL PARAMETERS (Continueo)
Sodium mg/L Water SM 3500-NA-D 00930 0.01 20 75-125 80-120 CRMWA
0-10 mg/L: 30***
Total Su_Spended mg/L Water EPA 160.2 00530 4 10-100 mg/L: 20 N/A N/A RRA
Solids >100mg/L: 10
i 0-10 mg/L: 30***
Total Dissolved mg/L Water EPA 160.1 70300 10 10-100 mglL: 20 N/A N/A RRA
Solids >100mg/L: 10
Totd Organic mg/L Water EPA 415.1 00680 20 20 75-125 80-120 LCRA
Compound
- SM 2130-B and
Turbidity NTU Water EPA 180 1 82079 0.5 N/A N/A N/A RRA
Volatile /L Wat EPA 160.4 00535 4 kot 20 N/A 80-120 RRA
. - m N |-
Suspended Solids mg e ' >100 mg/L: 10
TSWQSMETALS
Selenium, Total ug/L Water EPA 200.8 01147 2 20 75-125 80-120 LCRA
Calcium mg/L Water SM 3500-Ca-D 00915 0.5 15 75-125 80-120 CRMWA
Magnesium, mg/L Water SM 3500-Mg-B 00925 05 20 75-125 80-120 CRMWA
Dissolved
Fluoride,
. mg/L Water EPA 300.0 00950 0.5 20 75-125 80-120 CRMWA
Dissolved

r.  BeRRing IR LarsF LY HES UM ni g SR AL Sy MEBHSIMRAERANIY: B, “ Quality Assurance/Quality Control - Intra laboratory Quality Control Guidelines.”

««« Measurement performance criteriawill vary according to range of results.

References: United States Environmental Protection Agency (US EPA) "Methods for Chemical Analysis of Water and Wastes", Manual #EPA-600/4-79-020,
20™ Edition Standard Methods for the Examination of Water and Wastewater 1998,
TNRCC SOP — TNRCC Surface Water Quality Monitoring Procedures Manual, June 1999 or subsegquent editions.



A7

QUALITY OBJECTIVESAND MEASUREM ENT DATA CRITERIA
(continued)

A7.1 AMBIENT WATER REPORTINGLIMITS

Ambient water reporting limits, or AWRL'’s, arethe specifications at or below which data
will be reported to the TNRCC. Ongoing ability to recover an analyte at the AWRL is
demonstrated through analysisof acalibration or check sandardat the AWRL. The AWRLS
for target analytes and performance limitsat AWRLSs for this project are set forth in Table
A7.1. Quality control requirements are defined in Section B5.

A7.2 PRECISION

Theprecision of dataisameasure of the reproducibility of ameasurement when acollection
or an analysisis repeated. Itisstrictly defined as the degree of mutual agreement among
independent measurements as a result of repeated application of the same process under
similar conditions. Performance limits for laboratory duplicates are defined in the table
above. Performance limitsfor field duplicates are defined in Section B5.

A7.3 ACCURACY

Accuracy is a statistical measurement of correctness and includes components of systemic
error. A measurement is considered accurate when the value reported does not differ from
thetruevalue. Accuracyisverified through the analysisof laboratory spikesand calibration
control standards. Perfarmancelimitsfor laboratory spikesand calibration control standards
for AWRLSs are specified in the table above.

A7.4 REPRESENTATIVENESS

Site selection, the appropriate sampling regime, the sampling of al pertinent media
accordingto TNRCC SOPs, and use of only approved analyticd methodswill assurethat the
measurement data represents the conditions at the site. Fixed/routine data collected under
the Clean Rivers Program for water quality assessments are considered to be spatially and
temporally representative of fixed/routinewater quality conditions. Ataminimum, samples
are collected over at least two seasons (to include inter-seasonal variation) and over two
years(to includeinter-year variation) to include some data collected duringan index period
(March 15 through October 15). Although datamay be collected during varying regimes of
weather and flow, the datasetswill not be biased toward unusual conditions of flow, runoff,
or season. The goal for meeting total representation of the water body will be tempered by
the potential funding for completerepresentativeness.
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A8

A7.5 COMPARABILITY

Confidence in the comparability of fixed/routine data sets for this project and for water
quality assessments is based on the commitment of project staff to use only approved
sampling and analysis methods and QA/QC protocols in accordance with quality system
requirements and as described in this QAPP and in TNRCC SOPs. Comparabilityis also
guaranteed by reporting datain standard units, by using accepted rules for rounding figures,
and by reporting data in a standard format as specified in the Data Management Plan
(Appendix E).

A7.6 COMPLETENESS

The completeness of the datais basicdly arelationship of how much of the dataisavailable
for use compared to the total potential data. 1deally, 100% of the data should be available.
However, the possibility of unavailable data dueto accidents, insufficient sample volume,
broken or lost samples, etc., is to be expected. Therefore, it will be a general goal of the
project(s) that 90% data completion is achieved.

SPECIAL TRAINING REQUIREMENTS/CERTIFICATION

No special training or certifications are required for this project. Training on field techniques,
guality assurance, data management, etc., isprovided by the TNRCC for the Authority aspart of the
Clean Rivers Program.
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A9 DOCUMENTATION AND RECORDS
The documents that describe, specify, report, or certify activities are listed below.

TaBLE A9.1 — PrRoJECT DOCUMENTSAND RECORDS

Retention

Document/Record L ocation 519 For mat

QAPPs, Amendments and Appendices TNRCC/RRA 7 Paper
QAPP Distribution Documentation RRA 7 Paper
Field Notebooks or Field Data Sheets RRA® 7 Paper
Field Equipment Calibration/Maintenance Logs RRA?® 7 Paper
Chain of Cugody Records RRA?® 7 Paper
Field SOPs RRA?® 7 Paper
Laboratory QA M anuals RRAL?23 7 Paper
Laboraory SOPs RRAL23 7 Paper
Laboratory Data R eports/Results RRAL23 7 Paper
Instrument Printouts RRAL23 7 Paper
Laboratory Equipment Maintenance Logs RRA?® 7 Paper
Laboratory Calibration Records RRA® 7 Paper
Corrective Action Documentation RRAZ 7 Paper
1. Red River Authority of Texas 2. LCRA Environmental Laboratory Services

Environmental Laboratory P. O. Box 200

900 8" Street, Hamilton Bldg., Suite 426 Austin, Texas 78767

WichitaFals, Texas 76301-6894 (or 3505 Montopolis, 78744-1417)

(physical address)

3. Canadian River Municipal Water Autharity
P.O. Box 99
Sanford, Texas 79078
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Bl SAMPLING PROCESSDESIGN

See Appendix B for sampling processdesign i nformation and monitoring tabl es associ ated with data
collected under this QAPP.

B2 SAMPLING METHODS

B2.1 FIELD SAMPLING PROCEDURES

The field sampling procedures are documented in the TNRCC Surface Water Quality
Monitoring Procedures Manual, (1999). Additional aspects outlined in Section B below
reflect specific requirements for sampling under the Clean Rivers Program and/or provide
additional clarification.

TABLE B2.1 — SAMPLE STORAGE, PRESERVATION AND HANDLING REQUIREMENTS

: : . Sample Holdin
Parameter (Matrix/Test) Container! Pr eser vation? P 'ading
Volumé Time'
Bacteriological (Water)
Escherichia coli and Sodium Thiosulfate,
Fecal Coliforms PG Coal 4°C 250 mL 6 hours
Conventionals and Minerals (Water)
Total Hardness P, G Cooal, 4°C 1.2L 48 Hours
Alkainity, Carbonate, o
Bicarbonate, P. Alkdinity P.G Cool, 4°C L2l 14 Days
Calcium, Dissolved P, G HNO,to pH<2 250 mL 6 Months
Solids o
TS, TDS, VSS P, G Coal, 4°C 12L 7 Days
Chloride P, G None Required 12L 28 Days
Sulfate P,G Coal, 4°C 12L 28 Days
Turbidity P,G Cooal, 4°C 250 mL 48 Hours
Nutrients (Water)
Ammonia, Nitrate + Nitrite, Cool, 4°C,H,SO,to
Total Phosphorus, TOC & COD P.G pH<2 500 mL 28 Days
O-Phosphorus P, G Filtered, Cool, 4°C 250 mL 48 Hours
Chlorophyll a and Pheopytin P, G Opague Filter < 48 Hours, Frozen Dark 200 mL 21 Days
Metals (Water)
Total S(_elenlum, and D'S.deed P, G HNO,to pH<2 250 mL 6 Months
Calcium and Magnesium
Fluoride P, G HNO,to pH<2 250 mL 28 Days
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B2

SAMPLING METHODS(continued)

! polyethylene (P) or Glass (G).

2 Sample preservation should be performed immediately upon sample collection.

% Samples volumes may be combined by preservative to minimize volumes and reduce container size
and space.

4 Samples should be analyzed as soon aspossible after collection. The times listed are the maximum
times that samples may be held before sample preparation or analyss and still beconsidered valid.

B2.2 HoLDINGTIME AND TEMPERATURE

Holding times and temperatures vary by parameter and preservative. The Authority and
CRMWA field staff responsible for collecting and analyzing samples will follow the
established guidelines as presented in the TNRCC Surface Water Quality Monitoring
Procedures Manual, (1999) so that samples are preserved properly, that holding times are
met, and that the laboratory processing the samples has adequate time to condud the tests.

B2.3 SamPLE CONTAINERS

Sample containers chosen and are used according to the Authority’ s sample needs. Some
containersare purchased either new and pre-cleaned, while othersare reusable and washabl e.
Samples for specific fidd and conventiond parameters will be collected in individual or
aggregatecontai ners depending on sample preservatives. The sample containersfor metals
arenew, certified glass or plastic containers. Sterilized leakproof polypropylene containers
are used for bacteriological samples an may have 1% sodium thiosulfae added. Reusable
containers are cleaned in accordance with the bottle washing schedule maintained on each
set of containers and follows awritten SOP which contans the following procedures:

1 All containers must be rinsed thoroughly as soon as possible after use. All
labels must be removed from containers prior to placing in dishwasher.

2. Itemsthat are too large to fit in the dishwasher must be washed thoroughly
be hand in hot water using the Liquinox(R) glassware cleaner and a bottle
brush.

3. Onceall itemsare properly placedin the dishwasher, it isset to run. It takes
approximately one (1) hour to run acomplete cycle. The heatingelement of
the dishwasher isnot used in order to prevent damage to any plasticitemsin
the dishwasher and to reduce the chance of any sog residue drying on the

containers.
4. Oncethe dishwasher completesits cycle, the sample containersare removed
and rinsed twice in deionized water and placed on the drying rack toair dry.
5. Each batch of cleaned containersis checked for cleaning solution residue by

performingapH check utilizing Bromothymol Blue. Any color change tothe
Bromthymol Blueresultsin the entire batch being rinsed in deionized water,
and checked again. Theresultsof the pH check arerecorded in the Labware
QC logbook.
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B2

SAMPLING METHODS(continued)
B2.4 ProcessesTo PREVENT CROSS CONTAMINATION

Proceduresin the TNRCC Surface Water Quality Monitoring Procedures Manual, (1999)
outlinesthe necessary stepsto prevent cross-contamingation of samples. Theseinclude such
things asdirect collection into sample containers, when possible; clean sampling techniques
for metals; and certified containersfor organics. Field QC samples as discussed in Section
B5 are collected to verify that cross-contamination has not occurred. All Authority and
CRMWA personnel will follow these procedures.

B25 DOCUMENTATION OF FIELD SAMPLING ACTIVITIES

Field sampling activities are documented on field data sheets as presented in Appendix C
Flow Data Sheets, RBP Data Sheets, and Records of Indicator Bacteriaare part of the Field
DataRecord. All Authority and CRMWA personnd will utilize the Authority’ sField Data
Sheets.

The following will be recorded for all visits:
Station ID
Location
Sampling time
Sampling date
Sampling depth
Sample collector’ s name/signature
Valuesfor all measured field parameters
Detailed observationa data, including:
. Water appearance
. Weather
. Days sincelast significant rainfall
. Flow severity
9. Other observationa data, including:
. Biologica adivity
. Pertinent observations related to water quality or stream uses (e.g,
exceptionally poor water quality conditions/standardsnot met; stream
uses such as swimming, boating, fishing, irrigation pumps, etc.)

NGO~ E

. Watershed or instream activities (eventsimpacting water quality, e.g,
bridge construction, livestock watering upstream, etc.)

. Unusual odors

. Missing parameters (i.e.,when a scheduled parameter or group of

parameters are not collected)
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B2

B3

SAMPLING METHODS(continued)

B2.6 RECORDING DATA

For the purposes of this section and subsequent sections, al field and laboratory personnel
follow the basic rules for recording information as documented bel ow:

1. L egible writing with no modifications, write-overs or cross-ous;

2. Correction of errors with a singe line followed by an initial and date, if
correction date is not the same as the sample date; and

3. Close-outs on incompl ete pages with an initialed and dated diagonal line.

B2.7 FAILURESIN SAMPLING METHODS REQUIREMENTS AND/OR DEVIATIONSFROM
SAMPLE DESIGN AND CORRECTIVE ACTION

Examples of failures in sampling methods and/or deviations from sample design
requirements include, but are not limited to, such things as sample container problems,
sample site considerations, etc. Failures or deviations from the QA PP are documented on
thefield datasheet and reported to the Authority’ sProject Manager. The Authority’ sProject
Manager will determine if the deviation from the QAPP compromises the validity of the
resultingdata. TheAuthority’ sProjed Manager, in consultationwiththeAuthority'sQuality
Assurance Officer, will decide to accept or reject data associated with the sampling event,
based on best professional judgement. Theresolution of the situation will be reported to the
TNRCC inthe quarterly report. Subsequent corrective action reportswill be maintained by
the Authority. All Authority and CRMWA personnel will follow these procedures.

SAMPLE HANDLING AND CUSTODY PROCEDURES

B3.1 CHAIN-OF-CuUSTODY

The Chain-of-Custody (COC) system described in this QAPP replaces the tag system as
described in the SWQM Manual. All Authority and CRMWA personnel will utilize the
Authority’sCOC form.

Proper sample handling and custody procedures ensure the custody and i ntegrity of samples
beginning at the time of sampling and continuing through transport, sample receipt,
preparation, and analysis.

A sample isin custody if it is in actual physical possession or in a secured area that is
restricted to authorized personnel. The COC form is used to document sample handling
during transfer from the field to the laboratory and among contractors. The following
information concerning the sampleis recorded on the COC form (See Appendix D):
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B3 SAMPLE HANDLING AND CUSTODY PROCEDURES (continued)

Date and time of collection

Sample identification

Sample matrix

Number of containers

Preservative used or if the sample was filtered

Analyses required

Sampling by name of collector(s)

Custody transfer signatures and dates and times of transfer

Remarks (this box is utilized to indicate which laboratory the samples were
shipped to for andysis)

Bill of lading, when analytes are shipped to contractors (attached to COC
originals)..

©CON A WNE

H
©

B3.2 SaAMPLE LABELING

Samples are labeled on the container (or on a label) with an indelible marker. Labd
informationincludesthesiteidentification, date and time of sampling, thelab 1D number and
the preservative added, if applicable.

B3.3 SamMPLE HANDLING

Written SOPs have been developed for sample handling, sample receiving, and sample
shipping. The SOPs utilized for al Clean Rivers Program sampling include the following
procedures:

1. During preparations for asampling event, samples scheduled to be collected
are assigned an ID number which isrecorded in the lab accessions logbook.
Preliminary sample and event information is recorded on a COC form,
leaving only the date time and sample information to be recorded when the
sampleis collected.

2. Samplekitsare preparedand assembl ed i ncluding sample container type, size
and preservative required, which are determined by the type of sampleto be
collected. The sample kits are loaded in the vehicle in the order of the
proposed site visits

3. Samples are collected under protocols documented in the TNRCC Surface
Water Quality Monitoring Procedures Manual, (1999). Thesamplesarethen
packedinlooseice and preserved inaccordancewith the preservaion criteria
listed in Table B2.1 of thisdocument. Once each quarter achedk ismadeto
assure sampl e temperature reachesfour degrees Celsius(4°C) in 45 minutes.

4. The date, time and collector information is completed on the sample
container labels and the COC.
5. Theice chestswith the samples are secured in the vehicle until delivered to

the Authority’ SESD Laboratory.
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B3 SAMPLE HANDLING AND CUSTODY PROCEDURES (continued)

6.

© ©

10.

11.

12.

The samples are received in the |l in a designated area where the
Authority’ s sample custodian inspects the containers and signs the COC on
the receiving line.

Thelab accessionslogbook isfilled infor each sample corresponding to the
ID number issued during the sample event preparations. Data added to the
accessions logbook include:

=Current Date =Client mAssigned ID Number
=Sample ID = Sample Source =Collector
=Collection Date = Parameters = Preservative

= Time Sample Received =~ =Chain of Custody Number

The unique I D number iswritten on the containerswith apermanent marker.
Samples are the transported to the laboratory storage facility by the
Authority’s sample custodian. Access to the storage facility islimited to
Environmental Services personnd only.

Samples to be shipped to contract laboratories are added to a separate COC
form with the original COC number written in the comment section. The
contract |ab namewill bewritten inthe comment section of the original COC
form which will remai n with the A uthority’s laboratory.

The samples along with the COC are then packed in anice chest with ice or
inabox container depending on the preservation requirements. A sample of
DI water chilled to 4°C and marked as* TemperatureBlank” isincluded with
the samples. The shipping container is then sealed, marked with (1) on all
four sides and label ed with the contract laboratory’ sname and address. The
shipping containers may be held in the sample cooler overnight if needed.
The sealed samplecontainers are then shipped to the contract |aboratory by
bus. The contract lab is contacted by phone and/or e-mail informing them
that they shoul d receive ashipment the same day.

B3.4 FAILURESIN CHAIN-OF-CusTODY AND CORRECTIVE ACTION

All failures associated with COC procedures for samples collected by the Authority and
CRMWA personnel are immediately reported to the Authority s Project Manager. These
include such items as delays in transfer, resulting in holding time violations, violations of
sampl epreservation requirements, incompl etedocumentation, including signatures; possible
tampering of samples, broken or spilled samples, etc.

The Authority's Project Manager, in consultation with the Authority's QAO will determine
if the procedural violation may have compromised the validity of the resulting data.
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B3 SAMPLE HANDLING AND CUSTODY PROCEDURES (continued)

TheAuthority's Project Manager, in consultation with the Authoritys QA O, will decide how
the issue will be resolved based on best professional judgement, and inform the staff.
Possiblecourses of actioninclude: document and proceed, repeat the entire sampling evert,
or selectively analyze the samples. The resolution of the situation will be reported to the
TNRCCinthequarterly progressreport. Corrective adion reportswill be maintained by the
Authority.

B4 ANALYTICAL METHODS

The analytical methods, associated matrices, and performing laboratories are listed in Table A7.1
of Section A7. Theauthority for analysis methodol ogiesunder the Clean Rivers Program isderived
from the TSWQS (88307.1 — 307.10) in that data are generated for comparison to those standards
and/or criteria. The Standards state that “ Procedures for laboratory analysis will be in accordance
with the most recently published edition of the Standard Methods for the Examination of Water and
Wastewater, thelatest version of the TNRCC Surface Water Quality Monitoring Procedures Manual,
(1999), 40 CFR 136, or other reliable procedures acceptable to the Agency.”

Laboratories collecting data under this QAPP are compliant with ISO/IEC Guide 25. Copies of
laboratory SOPs are retained by the Authority and are available for review by the TNRCC.
Laboratory SOPs are consistent with EPA requirements as spedfied in the method.

B4.1 SrTANDARDSTRACEABILITY

All standards used inthe field and laboratory are traceabl e to certified reference materials.
Standards preparation is fully documented and maintained in a standards |log book. Each
documentation includes information concerning the standard identification, starting
materials, including concentration, amount used and |ot number, dee prepared, expiration
date and preparer'sinitials/signature. The reagent bottleis labeled in a way that will trace
the reagent back to preparation.

B4.2 ANALYTICAL METHOD MODIFICATION

Only data generated using TNRCC-approved analytical methodol ogies as specified in this
QAPP will be submitted to the TNRCC. Requests for method modifications will be
documented on form TNRCC-10364, the TNRCC Application for Analytica Method
Modification, and submitted for approval to the TNRCC Quality Assurance Section.
Approval by the TNRCC will be granted or denied based on review of the application,
specifically the section documenting an initial demonstration of method equivalency
conducted by the laboratory. Work will only begin after the modified procedures have been
approved.
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B4

B5

ANALYTICAL METHODS (continued)

B4.3 FAILURESORDEVIATIONSIN ANALYTICAL METHOD REQUIREMENTSAND
CORRECTIVE ACTIONS

Failures in field and laboratory measurement systems involve, but are not limited to,
instrument malfunctions, failuresin calibration, blank contamination, QC sample problems
(i.e., poor spike recoveries), etc. In many cases, the field technician or lab analyst will be
able to correct the problem (i.e., viare-calibration or re-analysis).

If the problem is resolvable by the field technician or lab analyst, then they will document
the problem on the field data sheet or laboratory record and completethe analysis. If the
problem is not resolvable, then it is conveyed to the respective supervisor, who will make
the determination. If theanalyticd system failure compromisesthe sampleresults, the data
will not be reported to the TNRCC as part of thisstudy. The nature and disposition of the
problemisreported on thedatareport, which is sent tothe Authority's Project Manager. The
Authority's Project Manager will include thisinformation on the Quarterly Report, whichis
sent to the TNRCC.

The TNRCC has determined that analyses associated with remark codes including, but not
limited to: exceeded holding time, did not pass all QC criteria, instrument failure, etc; has
measurement uncertainty associated with them. This type of entry will immediately
disqualify analysesfrom submittal to TNRCC Regulatory Activitiesand Compliance System
(TRACS). Therefore, data with these types of problems should not be reported to the
TNRCC. Refer to the Program Guidance, Appendix 3, for acompletelist of remarked data.
Corrective action reports wil | be mai ntained by the A uthority.

QUALITY CONTROL

B5.1 SAMPLING QUALITY CONTROL REQUIREMENTSANDACCEPTABILITY CRITERIA

The minimum field QC requirements are outlined in the TNRCC Surface Water Quality
Monitoring Procedures Manual, (1999). Specific requirements are outlined below. Field
QC sample results are reported with the data report (See Section C2).

Field Equipment Blanks — A Field Equipment Blank is a sampleof reagent water poured
into or over a sampling device, or pumped through a sampling device. It iscollected in the
same type of container as the environmental sample, preserved in the same manner and
analyzed for the same parameter. In addition to reguarly collected equipment blanks,
laboratory equipment blanks are prepared at the laboratory where collection materials for
metals sampling equipment are cleaned between uses. These blanks document that the
materialsprovided by the laboratory are free of contamination. The QC check is performed
before the equipment is sent to the field.
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B5

QUALITY CONTROL (continued)

Theanalysisof equipment blanks should yield valueslower than the AWRL, or, when target
analyte concentrations are very high, blank values must be less than 5% of the lowest value
of the batch, or corrective action will be implemented. All Authority and CRMWA
personnel will follow these procedures.

Field Duplicates — A field duplicate is defined as a second sample, or measurement, from
the samelocation, cdlected inimmediate succession, using identical techniques. Except for
bacteriological samplecollection. Thisappliestoall casesof routinesurfacewater collection
procedures, including in-stream grab samples, bucket grab samples (e.g., from bridges),
pumps, and other water sampling devices. Duplicate samples are sealed, handled, stored,
shipped, and analyzed in the sample manner as the primary sample. Precision of duplicate
results is calculated by the relative percent difference (RPD) as defined by 100 times the
difference (range) of each duplicateset, divided by the average value (mean) of theset. For
duplicate results, X, and X,, the RPD is calculated from the equation below:

RPD = (X, - X,){(X,+X,)/2} * 100

Field duplicate sampleswill be col lected randomly for every ten (10) samplescollected. If
lessthan ten (10) samples are taken, there will be one random duplicate per trip. Therange
statistic is determined by cal cul ating the logarithm of each result and determining therange
of each pair. Performance limits and control charts are used to determine the acceptability
of field duplicateanalyses.

Field Blank — A field blank consists of deionized water that istaken to thefield and poured
into the samplecontainer. Field blanks are not routinely required but areused to assess the
contamination from field sources such as airborne materials, containers, and preservatives.
Theanalysisof field blanks should yield valueslower thanthe AWRL. When target analyte
concentrations are high, blank values should be lower than 5% of the lowest value of the
batch.

B5.2 LABORATORY MEASUREMENT QUALITY CONTROL REQUIREMENTSAND
ACCEPTABILITY CRITERIA

Detailed |aboratory QC requirements are contained withintheindividual Laboratory Quality
Assurance Manuds (QAMS). The minimum requirement that all participants abide by are
stated below. Lab QC sample results are submitted with the data report (see Section C2).

Laboratory Equipment Blank — L aboratory equipment blanksare prepared at thelaboratory
where collection materialsfor sampling equipment are cleaned between uses. These blanks
document that the materials provided by the laboratory are free of contamination. The QC
check is performed before the sampling equipment is sent to the field. The analysis of
laboratory equipment blanks should yield vaues less than the AWRL, otherwise the
equipment should not be used.
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B5

QUALITY CONTROL (continued)

Laboratory Duplicate — Laboratory duplicatesare used to assess precision. A laboratory
duplicateis prepared by splitting aliquotsof asingle sample (or amatrix spike or laboratory
control standard) in the laboratory. Both samples are carried through the entire preparation
and analytical process. Laboratory duplicates are performed on 10% of samples analyzed.
Acceptability criteriaare outlined in Table A7.1.

Precisioniscalculated by therel ative percent difference (RPD) of duplicateresultsasdefined
by 100 times the difference (range) of each duplicate set, divided by the average value
(mean) of the set. For duplicateresults, X, and X,, the RPD is cal culated from the following
eguation:

RPD = (X, - X ){(X,+X,)/2} * 100

A bacteriological duplicate is considered to be a specia type of laboratory duplicate and
applies when bacteriological samples are run in the field, as well as in the lab.
Bacteriological duplicate analyses are performed on samples from the sample bottle on a
10% basis. Results of bacteriological duplicates are evaluated by calculating the logarithm
of each result and determining the range of each pair. Precision limits for bacteriological
analyses are defined in section A7 — Quality Objectives and Criteria.

Performance limits and control charts are used to determine the acceptability of duplicate
analyses.

Laboratory Control Standard (LCS) — A |aboratory control sample consistsof analyte-free
water spiked with the andyteof interest prepared from standardized reference material. The
laboratory control standard isgenerally spiked into laboratory pure water at alevel lessthan
or equal to the mid-paint of the calibraion curve for each analyte The LCS is carried
through the complete preparation and andytical process. The LCSis used todocument the
accuracy of the method due tothe analytical process. LCSsare generally run at arate of one
per batch. Acceptability criteria are laboratory-specific and are usually based on results of
past laboratory data. LCSs are routinely incorporated into the analysis program. The
analysis of LCSs is a measure of accuracy and is calculated by Percent Recovery (%R),
which isdefined as 100 times the observed concentration, divided by the true concentration
of the spike.

Thefollowing formulais used to caculate percent recov ery, w here %R i s percent recovery;
SR isthe sample result; SA isthe spike added:

%R = SR/SA * 100
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QUALITY CONTROL (continued)

AWRL Calibration Standard or Check Standard — To demonstrate ongoing ability to
recover at the AWRL, the laboratory will analyze a calibration standard (if applicable) at or
below the AWRL on each day Clean Rivers Program samplesareandyzed. Two acceptance
criteriawill be met. Firgt, calibrations including the standard at the AWRL will meet the
calibration requirements of the analytical method. Second, the instrument response (e.g.,
absorbance, peak area, etc.) for the standard at the AWRL will be treated as a response for
a sample by use of the calibration equation (e.g, regression curve, etc.) in calculating an
apparent concentration of the standard. The calculated and reference concentrationsfor the
standard will then be used to calculate percent recovery (%R) at the AWRL using the
eguation:
%R = CR/SA * 100

where CR is the calculated result and SA is reference concentration for the standard.
Recoveries must be within 75-125% of the reference concentration.

When daily calibration is not required (e.g., EPA Method 624), or a method does not use a
calibration curve to calculate results, the laboratory will analyze a check standard at the
AWRL on each day Clean Rivers Program samples areanalyzed. The check standard does
not have to be taken through sampl e preparation, but mus be recoveredwithin 75-125% of
the reference concentration for the standard. The percent recovery of the check standard is
calculated using the following equation inwhich %R is percent recovery, SR isthe sample
result, and SA is the reference concentration for the check standard:

%R = SR/SA * 100

Matrix Spikes (MS) — A matrix spike is an diquot of sample spiked with a known
concentration of the analyte of interest. Percent recovery of the known concentration of
added analyteis used to assessaccuracy of the analytical process. The spiking occurs prior
to sample preparation and analysis. Spiked samples are routinely prepared and analyzed at
arate of 10% of samples processed. The MSis spiked at a level less than or equal to the
midpoint of the calibration or analysis range for each analyte. The MSis used to document
the accuracy of a method due to sample matrix and not to control the analytical process.
Acceptability criteria are outlined in Table A7.1 and are caculated by percent recovery.
Percent recovery (%R) isdefined as 100 timesthe observed concentration, minusthe sample
concentration, divided by the true concentration of the spike.

The percent recovery of the matrix spikeis cal culated using the followingequation in which
%R is percent recovery, SSR isthe observed guiked sample concentration, SR isthe sample
result, and SA is the reference concentration of the spike added:

%R = (SSR - SR)/SA * 100
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B6

QUALITY CONTROL (continued)

Method Blank — A method blank is an analyte-free matrix to which dl reagentsare added
inthe same volumes or proportionsas used in the sampl e processing and analyzed with each
batch. The method blank is carried through the compl ete sampl e preparation and anal ytical
procedure. The method blank is used to document contamination from the analytical
process. The analysis of method blanks shouldyield values less than the AWRL. For very
high level analyses, the blank value should be less than 5% of the lowest value of the batch,
or corrective actions will be implemented.

Additional Method Specific QC Requirements — Additional QC samples are run (e.g.,
surrogates, internal standards continuing calibration samples, interference check samples)
as specified in the methods. The requirements for these samples, their acceptance criteria,
and corrective action are method-specific.

B5.3 FAILURES IN FIELD AND LABORATORY QUALITY CONTROL AND CORRECTIVE
ACTION

Sampling QC excursions are evaluated by the Authority's Projed Manager, in consultation
with the Authority's QAO. In that differencesin field duplicate sample results are used to
assess the entire sampling process, including environmental variability, the automatic
rejection of results based on control chart limitsis not practical.

Therefore, some professional judgement will berelied upon in evaluating results. Rejecting
sample results based on wide variability is a possibility. Blank data are scrutinized very
closdy. Blank values exceeding the acceptability criteria may automatically invalidate the
sample, especialy in cases where high blank values may be indicative of contamination
which may be causal in putting a value above the standard. Field duplicate excursions and
blank contamination are noted in the CRP quarterly report.

L aboratory measurement quality control failures are evaluated by the laboratory staff. The
disposition of such failuresand conveyanceto the TNRCC arediscussed in Section B4 under
“Failures or Deviationsin Analytical Methods and Corrective Actions.” Corrective action
documentation is mai ntained by the A uthority.

INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND
MAINTENANCE

All sampling equipment testing and mai ntenance requirements are detailed in the TNRCC Surface
Water Quality Monitoring Procedures Manual, (1999). Sampling equipment isinspected and tested
upon receipt and is assured appropriate for use. Equipment records are kept on all field equipment
and a supply of critical spare partsis maintained.
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND
MAINTENANCE (continued)

All laboratory tools, gauges, instruments, and equipment testing and maintenance requirements are
contained within the Laboratory Quality Assurance Manual (QAM). Testing and maintenance
records are maintained and are avail ablefor inspection bythe TNRCC. Instrumentsrequiringdaily
or in-use testing include, but are not limited to, water baths, ovens, autoclaves, incubators,
refrigeratars, and laboratory pure water. Critical spare partsfor essential equipment are maintained
to prevent downtime Maintenance records are available for inspection by the TNRCC.

B7 INSTRUMENT CALIBRATION AND FREQUENCY

Field equipment calibration requirements are contained in the TNRCC Surface Water Quality
Monitoring Procedures Manual, (1999). Post-calibration error limits and the disposition resulting
from error areadhered to. Datanot meeting post-error limit requirementsinvdidate associated data
collected subsequent to the pre-calibration and are not submitted to the TNRCC.

Detailed laboratory calibrations are contained within the QAM(Ss). The laboratory QAM identifies
al tools, gauges, instruments, and other sampling, measuring, and test equipment used for data
collection activities affecting qudity that must be controlled and, at specified periods, calibrated to
maintain bias within specified limits. Calibration records are maintained, are traceable to the
instrument, and are available for inspection by the TNRCC. Equipment requiring periodic
calibrationsinclude, but are not limited to, thermometers, pH meters, balances, incubators, turbidity
meters, and analytical instruments. Calibration records are available to the TNRCC for review.

B8 INSPECTION/ACCEPTANCE OF SUPPLIESAND CONSUMABLES

A vendor of testing or analytical supplies and materials is regarded as a resource to and as an
extension of the laboratory. The standards of quality imposed on vendors are the same as those
imposed on the laboratory.

The vendor is responsible for marking packing slips and containers of reagents, chemicals, and
testing supplies with the name of the material, vendor’ s name and address, vendor’ s item number,
quantity, material specification number, and date. This assures that the material is propely
identified. Receiving documents and accompanying certifications are used as part of the receiving
control procedures and show information necessary to identify the mateial being received.
Incoming supplies are unpacked by laboratory personnel and checked against the packing slip and
the purchase order. If any itemsare missing or damaged, the vendor iscontacted i mmediatel y.

Standards, reagents, and chemicads are marked with the date received, the expiration date, if
applicable, and placed in storage. All standards, chemicals, and reagents are logged into the
Chemical Log withthe lot number, date received, and technician’sinitials. Suppliesare used ona
“firstin, firstout” basis Suppliesareordered onan*asnesded” basisto avoid excessiveinventories
of reagents and chemicals.
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B8 INSPECTION/ACCEPTANCEOF SUPPLIESAND CONSUMABLES
(continued)

Packing dlips, certifications, and other receiving documents are maintained in afile as areference

of procurement. Chemical logs are maintained as a trace reference for chemicals, standards, and
reagents.

B9 NON-DIRECT MEASUREMENTS
This QAPP does not indude the use of daa obtained from non-direct measurement sources.
B10 DATA MANAGEMENT

Data Management Pratocols are addressed in the Data Management Plan, which is located in
Appendix E of this document.

Cl ASSESSMENTSAND RESPONSE ACTIONS

Cl11 Thefollowingtablerepresentsthetypesof assessmentsand responseactionsfor
data collected activities applicable to the QAPP.

TABLECL1.1 — TYPESOF ASSESSMENTS AND RESPONSE ACTION FOR DATA COLLECTION

Assessment Approximate

- Responsible Part Scope Response Requirements
Activity Schedule &P y P &P €
Monitoring Systems Dates TBD by TNRCC Field sanplirg, hardlirg and measurement; facility 30 daysto respond in writing t o the
Audit TNRCC CRP review; and data managenent as they relate to CRP TNRCC to address corrective actions.
- . 30 days to respond in writing t o the
Laboratory Dates TBD by mlvgjd?t LooaﬁtsrgRlAd)glr:I Field sanplirg, hardlirg and measurement; facility Authority. The Authority wil report
Inspection RRA yof suspected problems) review; and data management as they relate to CRP problensto TNRCC in
p p Progres Repott.
Requirements appearing in lab SOPs and QAPs,
ISO/IEC G uide 25, applicable E PA methods and
Laboratory Dates TBD by TNRCC Standad Methods, 40 CFR 136 and otter docunents 30 daysto respond in writing t o the
Inspection TNRCC Laboratory I nspector gpplicable to CRP programsincluding portionsof the TNRCC to address corrective actions.
Texas Admiristrative Code ard the Code of
Federal Regulations
Performance Annuall Laboratories Evaluation of laborator y competency in Report problemstothe TNRCCin
Evaluation Samples Y and Commercial Supplers performing analyses Progres Report.
Monitoring Systems Dates TBD by CRMWA Field sanplirg, hardlirg and measurement; facility 30 days to respond inwriting to RRA to
Audit RRA review; and data managenent as they relate to CRP address corrective actions.

C1l.2 CORRECTIVEACTION

The Authority’s Project Manager is responsible for implementing and tradking corrective
action procedures as a result of audit findings. Records of audit findings and corrective
actionsare maintained by both the CRPand Authority’ s Project Manager. Correctiveaction
documentation will be submitted to the TNRCC with the Progress Report.

If audit findings and corrective actions cannot be resolved, the Authority will have the

responsibility for terminating work as specified in the CRP QM P and agreements between
participating organizations.
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C1

C2

ASSESSMENTS AND RESPONSE ACTIONS (continued)

Blank failures, calibration failures, QC sample failures, and general instrument trouble are
some of the events that cause process failures in laboratory and field work. In most cases,
the problem will be corrected by the laboratory or field technician. When the problem can
becorrected by thetechnician, the problem isdocumentedon an appropriate record sheet and
the procedure will be completed. If the problem cannot be corrected by the technician, the
technician reports the problem to the immediate supervisor and the Authority’sQAO. The
immediate supervisor and QA O make the determination whether or not the data shoud be
includedinareport. If theimmediate supervisor and QA O have to make adetermination on
the possible exclusion of CRP data, a data report is filed with the Authority’s Project
Manager. The Authority retainscopies of al corrective actionson file. A quarterly report
that contains the information given on the datareport forms will be prepared andfiled with
the TNRCC.

REPORTSTO MANAGEMENT

C2.1 LABORATORY DATA REPORTS

L aboratory data reports contain QC information so that thisinformation can be reviewed by
the Authority's Project Manager.

C2.2 RePORTSTORED RIVER AUTHORITY PROJECT MANAGEMENT

The Authority's Project Manager will be kept apprized of all project staus, results of
assessmentsand any significant QA issues asthey ocaur. Additionally, written reportsand
daily time sheets will contain information regarding daily ectivities.

C2.3 REPORTSTOTNRCC PrROJECT MANAGEMENT

All reportsdetailedin thissection arecontract deliverablesand aretransferredtothe TNRCC
in accordancewith contract requirements.

Progress Report — Summarizes the Autharity's adivities for each task; reports
problems, delays, and corrective actions, and outlines the status of each task's
deliverables.

Monitoring Systems Audit Report and Response — Following the amual audit
performed by the Authority, the monitoring systems audit checklist along with
recommendationsand correctiveactions are sent to the TNRCC.

Following any audit performed by the Authority, areport of findings, recommendationsand
response is sent tothe TNRCC in the quarterly progress report.
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C2 REPORTSTO MANAGEMENT (continued)

C24 ReporTsBY TNRCC PrOJECT MANAGEMENT

Contractor Evaluation — The Authority participates in a Contractor Evaluation by
the TNRCC annually for compliance with administrative and programmatic
standards. Results of the evauation are submitted to the TNRCC Financial
Administration Division, Procurements and Contracts Section.

D1 DATA REVIEW, VERIFICATION AND VALIDATION

All dataobtained from field and |aboratory measurementswill bereviewed and verified for integrity
and continuity; reasonabl eness, and conformanceto project requirements, and then validated agai nst
the data quality objectiveswhichare listed in Section A7. Only those data which are supported by
appropriatequality control data and meet the data quality objectives defined for this project will be
considered acceptable, and will be reported for entry into TNRCC' s state-wide database.

The procedures for verification and validation of data are described in Section D2 below. The
Authority’s QAQ isresponsible for ensuring that field data are properly collected and recorded in
accordance with this QAPP, the CRP Program Guidance and Reference Guide for FY 2002-2003,
and the TNRCC Surface Water Quality Monitoring Procedures Manual, (1999). Likewise, the
Authority’ s Lab Supervisor, CRMWA Lab Manage, and the LCRA Lab Manager are responsible
for ensuring that the data are reviewed, verified, and submitted in the required format. The QAO
isresponsible for validating that dl data collected meets the data qudity objectives of the project.

D2 VERIFICATION AND VALIDATION METHODS

All data will be verified to ensure they are representative of the samples analyzed and locations
where measurementswere made, and that the data and associaed quality control data conforms to
project specifications. The staff and management of the respective field, |aboratory, and data
management tasks are responsible for verifying the data each task generates or handles. The field
and laboratory tasks ensure the verification of raw data, eledronically generated data, and dataon
COC formsand hard copy output from instruments. The datamanagement task deds with both raw
and electronic data.

Verification of datawill be performed using self-assessments and peer review, as appropriateto the
project task, followed by technical review by the manager of thetask. Thedatato beverified (listed
by task in Table D2.1) are evaluated against project gecifications and are checked for errors,
especialy errors in transcription, calculations, and data input. Potential outliers are identified by
examination for unreasonabe data, or identified using computer-based statistical software. If a
guestion arises or an error or potential outlier isidentified, the manager of the task responsible for
generating the datais contacted to resolvetheissue. |ssueswhich can be corrected are corrected and
documented electronically or by initialing and dating the associated paperwork. If anissue cannot
be corrected, the task manager consults with higher level project management to establish the
appropriatecourse of action, or the data assod ated with the issue are rejected. The performance of
the data management task is documented by completion of a datareview checklist.
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D2 VERIFICATION AND VALIDATION METHODS (continued)

The Authority’ sData Manager, Quality Assurance Officer and Project Manager are responsible for
validating that the verified data are usabl e and reportableto TNRCC. One element of thevalidation
process involves evaluating the data additionally for anomalies. Any suspected errors or aberrant
data must be addressed by the manager of the task associated with the data, before data validation
can be completed. Any issues of suspected anomalous data or errors are researched by the
Authority’ sData Manager and reported to the Authority’ s Project Manager. Once corrective action
is addressed by the appropriate manager of the task associated with the data, the data are then
assessed whether it is suitable for populating the Authority’s project database and reporting to
TNRCC. A second element of the validation process is consideration of any findings identified
during the annual monitoring systems audit conducted by theTNRCC Quality Assurance Spedalist
assigned to the project. Any issues requiring corrective action must be addressed, and the potential

impact of theseissueson previously collected datameet the dataquality objectivesof the project and
are suitable for reporting to TNRCC.

TaBLE D2.1 — DATA VERIFICATION TASKS

Data to be Verified QAO Field Lab Database
Task Task Task Task

Sample docunentation conplete v v v

Standards and r esgent strace able v v (4

Holding times not exceeded v v v

Collection, preparation, ard analyss consistent with SOPs and QAPP v v v v
Analytical sersitivity (AWRLSs) consistent with QAPP v (4 (4 v
QC analyzed at required frequency v (4 (4

QC results meet performance and program specifications v v v v
Results, calculations, transcriptions checked v v v

Laboratory bench-level review performed (4

All laboratory samges analyzed for al parameters v v

Corollary data agree v v v v
Nonconforming activiies documented v v v v
TAG IDs correct v
TNRCC ID number assignel v v
Dates formatted corr ectly v
Depth r eport ed cor rectly v v
Source codes 1, 2, and program code used correctly v
STORET codes valid and inQAPP v v
Time based on 24-hour clock v v v v
Outliers confirmed and documented 4
Verified datalog subnitted v
10% of data manually reviewed (%4 (%4
Sampling and analytical Qala gaps (?he(?ked (e.g., al sites for which data are v v v v
reported are onthe coordimated monitoring schedule)
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D3 RECONCILIATIONWITH DATA QUALITY OBJECTIVES

Data produced inthis project will not be used by the project team. These data, and data collected
by other organizationswill be subsequently analyzedand used by TNRCC for TMDL devd opment,
stream standards modifications, permit dedsions, and water quality assessmentsin accordancewith
TNRCC’s Guidance for Assessing Texas Surface and Finished Drinking Water Quality Data.

QuALITY CONTROL REVIEW PROCEDURES

Identify data limitations

A.

IOMmMOoDOw

Missing values

Varying sampling frequencies
Multiple measurements
Analytical uncertainty
Censored data

Unavailable or dassified data
Small sasmple size

Outliers

Define how araw datafileisto be modified to address the above limitations so that
adata analysisfile can be created for grgphical and statistical analyss

A.

Missing values. Statistical testswhich require the use of regularly measured
sequences are not applicable. All time periods are not equally weighted as
to importance or representation.

Varying sample frequencies. Statistical tests requiring temporally equal
spacing are not applicable. Statistical summariesover will beweghted more
to period when sampling frequency is highest.

Multiple observations in the same sampling period can result from mixing
original measurements with quality control measurements.

Analytical uncertainty: Random analytical error is sometimesignored. For
this reason the analytical protocol must incorporate a separate QA/QC
program.

Censoreddata: Censoring datamay occur when val uesexceed thedesignated
upper and lower tolerance limits. Detection capabilities change over timeas
new technol ogy becomesavailable. Sampled constituentsmay havediffering
detection limits on data sets with long periods of record.

Unavailable or classified data: Unclassified segments within military or
Department of Energy installations, may be difficult to access or not provide
adequate information for meaningful analyses. In depth research could be
necessary in the basins for dataacquisition methodol ogies conceming these
areas.

Small sample size: There are sample size limits below which meaningful
statistical analysisisimpossible. Familiarity with dataset size and content is
integral to QA/QC completeness.
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D3 RECONCILIATIONWITHDATA QUALITY OBJECTIVES(continued)

H. Outliers: Outlying datapoints can seriously skew statistical analysisusually
resulting from extreme events or erroneous measurements. Documentation
of outlier deletions or inclusions must be based on scientific evidence or
sound professiond judgement.

. Procedures for quality control and assurance of data integrity should include
representative sampling techniques, quality control of analytical tests, and
documentation of methodologies. COC records must be accurate and completeto
ensure proper handling and identification of samples and/or measurements.

A. Data | nput

1. If from raw data, cross check and screen daa;

2. If from monitoring stations via digital media, develop statistical
routines to report on apparent datadiscrepanciesto be reviewed; and

3. Log various errors and omissions detected for further validation or
field investigation.

B. Data should be reported in the measurement units corresponding to the
detection limits established in the andytical protocol.

C. Numerical rounding conventionswill be established and rounding procedures
followed.
D. Deletion or inclusion of outlierswill be noted and explained.

E. Generate a QA/QC report detaling COC, description of weakness,
adjustment, data manipulations, and proposed disposition of data.
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APPENDIX A

WORK PLAN ~ TASK 3



TASK 3

OBJECTIVES:

Task
DESCRIPTION:

WATER QUALITY MONITORING

Continue water quality monitoring activitiesin accordancewith the approved Coordinated
Monitoring Plan (CMP) and Quality Assurance Prgect Plan (QAPP) together with a
detailed monitoring schedule describing the subwatersheds and/or stream segments,
parameters, sampling frequency and locations. The plan will include coordination with
other existing monitoring programs participating under the approved QAPP. Theintent of
the approved plan isto minimize duplicate monitoring efforts within the basins and focus
on watershed coverage that provides water quality datain support of the following:

° Temporal and spatial analysis of water quality

° Knowledge of water quaity and flow for uncl assifi ed streams

° Evaluation and devel opment of state-wide regional, and site-specific water quality
standards

° Permit criteriarel ated to the perennia or i ntermittent nat ure of receiving streams

receiving water assessments
° 8305(b) assessment and 8303(d) priority monitoring

° Use attainability assessments
° Wasteload evaluations (WLE) or total maximumdaily load (TMDL) development
specia studies

Coordinated Monitoring Plan (CMP): The CMPschedulewill berevised and submitted
for approval to reflect the informational needs of both theRed and Canadian River Basins
withintensivefocuson priority issuesidentifiedin previous assessmentsand directionfrom
the Basin Advisory Committees. The QAPP currently details the methodologies for
conducting monitoring and for compliance with TNRCC guidance on a priority watershed
basis. The Authority proposesto collect approximately 200 samplesfrom 7 stationsin the
Canadian River Basin and 976 samples from 21 stations in the Red River Basin during the
ensuing contract period. It should be noted, however, that the numbe of samples per
category are subject to changerelativetolocal priorities, changesin TNRCC needsand site
specific impairments requiring immediate attention. Specific components describing the
temporal and spatial considerations, geographi cal coverages, typesof monitoring, parametric
coverages, and frequency of collection are contained inthe CMP document together with
aproposed sampling schedule and QAPP. Refer to Schedule 8 of the CRP FY 2002 - 2003
Work Plan for details of dte locations, parameters and frequency of sampling within each
basin.

Description of Study Area: The primary area of study will consist of 35,876 square miles
of watershed contributing to the Red and Canadian River Basinsin Texas, including the
influence of major tributaries out of Oklahoma and New Mexico. The watersheds were
hydrologically divided intofive basin reaches containing approximately 7,000 square miles
each. Thebasinreacheswerefurther divided intosubwatershedsfromfivetosix hydrologc
unit areas, each containing approximately 1,400 square miles. Based on previous basn
assessments and evaluationsof past screenings, the hydrolog c subdivisions of each basin
have been prioritized according to the level of concern and need for additional information
in an effort to expend resources as prudently as possible. This approach enables
comprehensive monitoring to occur on arotational reach basisand completely encompasses
the basins within the five-year basin management cycle. The subwatershed areas will now
be hydrologically divided intointensive study areas for use in point and nonpoint source
identification, biological assessments, intensive monitoring surveys, receiving water
assessments, stream segment classification and in determining accurate cause and effect
relationships of pollution to the subwatershed areas.
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TASK 3

WATER QUALITY MONITORING (Continued)

Typesof Monitoring: Four typesof water quality monitoring were determinedto be useful
componentsfor inclusionin the CRP CMP to accomplish the state’'s monitoring obj ectives.
Thefour typesof monitoring componentsarefixed station monitoring, systematic watershed
monitoring, targeted monitoring and priority watershed special studes. The number of
samplesto be collected per type or category isnot predictable and subject to changerelative
tolocal priorities, changesin TNRCC needsand newly identified concernsrequiring further
study or immediate attention. Each type is more fully described in the CMP and briefly
summarized here as intended for use during this contract period.

Fixed/Routine Station Monitoring (3.1): Fixed station monitoring will be utilized to
delineate overall water quality from the subwatershed level to the basinas awhole. This
more traditional type of monitoring is conducted at key sites over a five-year period to
adequately characterize water quality trends and progressin protecting or restoring overall
water quality throughout the basin. Sites are selected based on the need for continuous or
up-to-date water quality information to establish temporal and spatial trends. Monitoring
will commonly include at least four seasonal fiel d measurements with flow, E. coli and/or
fecal coliform bacteria monitoring and conventional chemical parameters over arange of
flow conditions, for aminimumten samplesover afiveyear period. These parameterswill
also beusedto delineate and describeoverall water quality throughout the basin. Thesedata
will be utilized in determining compliance with water quality standards and to support
revision to the Texas Water Quality Inventory Report, CWA 8305(b), CRP Summary
Reports, the CWA 8303(d) List and to idertify sources of water quality concerns.

Routine monitoring at key sites will also be performed regardless of the reach rotation in
order to maintain adequate baseline data for long-term reference, trend relationships and
determine if present water quality conditions deem further attention.

Systematic Water shed Monitoring (3.2): Thistype monitoringwill be utilized to screen
subwatershed areas on a rotaional basis within the confires of the five-year basin
management cycle. This monitoring is necessary to collect data on undesignated water
bodies and provide trend analysis of classified stream segments or subwatersheds.
Monitoring will focus on known areas of concern and potential concem for the basinas a
whole and for priority subwatersheds. Siteswill be rotated over the five-year basin cyde
by sel ecting two subwatersheds of a designated segment each year for comparability when
determining overall water quality conditions of the basin reach. Monitoring will include at
least four seasonal samples for field measurements with flow and conventional chemical
parametersin each year of monitoring, for aminimum ten samples over afive year period.
E. coli and/or fecal coliform densities will be colleded with the chemical sampleswhere
contact recreation has not been determined to beimpaired. No 24-hour diurnal monitoring
is scheduled during this contract period.

Targeted Monitoring Program (3.3): No targeted monitoring will be conducted during
this contract cycle.
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TASK 3

WATER QUALITY MONITORING (Continued)

Special Studies (3.4): This type monitoring activity will focus on basin priorities not
directly related to permitting and will address through intensive data collection efforts to
evaluate stream standard exceedance, non-attainment of designated uses, the loadng
contribution of nonpoint sourcesinawatershed, problemsidentified through datascreening
analyses and expressed concerns from the BAC. Monitoring will be conducted at sites
wherehistorical dataisavailableand representative of animpaired water body for intensive
sampling over the two year data collection phase.

A proposed project plan will be submitted for each special study delineating the need for
additional datacollectionand analysis estimatedcost and theresultsexpected to accomplish
for the benefit of the CRP assessment process. The Authority proposes two (2) special
studies during this project period contingent uponfunds and/or cooperativein kindservices
being provided by participating entities and are described as follows:

° Thefirst proposed special study will be on Smith Creek, whichisatributary of Pine
Creekin Lamar County. Pine Creekwaslisted onthe 8303(d) list for elevatedfecal
and E. coli bacteria. However, recent monitoring activities indicate that the
coliforms are originating from Smith Creek. The Authority hashad preliminary
discussions with Campbell Soup Company and the City of Paris. Both have
indicated a willingness to participate in the study by providing services and/or
funding.

The Authority hasincluded onesite on Pine Creek downstreamof the City of Paris
Wastewater Treatment Plant outfall and one site on Smith Creek downstream of
Campbell Soup Company' s plant for base points. The Authority' s plan would be
to monitor the creek entering the Campbell Soup Company plant area and
immediately downstream of the outfall. Fecal and E. coli bacteriawill be sampled
onamonthly basisat all sites. In addition, Campbell Soup Company has asked the
Authorityto consider utilizing DNA testingof theE. colito determinewhereit may
beoriginating. Campbell Soup Company has expressed adesireto fund thisportion
of the project.

The City of Paris has expressed aninterest in collecting samples at all stormwater
points entering the Campbell Soup grounds to ensure that the fecal are not
originating off site. All data collected will be under the Authority’s approved
QAPP to meet the project goals which include: to definitely determinethe source
of the elevated bacterialevels, devel op and implement aplanto correct theproblem,
and possibly remove Pine Creek fromthe §303(d) list.

o The second proposed special study will be on the Wichita River below Lake
Diversion. Previous studies have indicated that the TDS and chlorides are
increasing below LakeDiversion whilethey aredecreasing above Lake Kemp. The
source(s) of the chloridesand TD S needto be determined and corrected to enhance
the Chloride Control Project currently in operation upstream of Lake Kemp.

-60-



TASK 3

WATER QUALITY MONITORING (Continued)

The Authority iscurrently visiting with prospective participants, such asthe Texas
Railroad Commission, the City of Wichita Falls, the Wichita County Water
ImprovementDistrict Number 2, and the U.S. Geol ogical Survey for funding and/or
cooperative srvices for the project.

Should funding and TNRCC approval for either or both special projects beobtained, work
will begin as soon as the QAPP hasbeen amended to reflect the studies. It is anticipated
that at least 18 months of datawill needto be collected prior to devel oping any conclusiorns
tothestudies. However, statusreports on the studieswill beincluded asastand al onereport
with each quarterly pragress report. The final report for each study will be submitted asa
Specia Study Report to each participant and the TNRCC. All data collectedin the studies
will be added to the Authority’ s Water Quality Database for use in future screening events.

ResourcEes: The Authority proposes to utilize its persomel for all routine field sample
collection and analysis in accordance with the approved CMP and QAPP, as amended.
Chemical and biological sampleswill be collected and analyzed according to the sampling
design and analysisprotocol sdesaibed inthe plan. Datamanagement and quality assurance
will be performed by Authority personnel with approved hardware and software currently
available. Refer to Schedule 8 for details of monitoring site locations, parameters and
frequency of sample collections.

Selected monitoringsites, parameters and sample frequency will be cdlected and analyzed
by the U.S. Geological Survey (USGS) under separate contract to supplement the overall
basin-wide monitoring efforts. The USGS will collect samples and analyze water quality
parametersunder their own existing protocol sand methodol ogiesandwill submittheresults
to the TNRCC and/or the Authority as acquired data under the TNRCC Surface Water
Quality Monitoring QAPP. The Canadian River Municipal Water Autharity (CRMWA),
whowill conduct monitoring around Lake Meredith, will collect and analyze water samples
under the Authority’s QAPP submitting the results to the Authority. The Authority's
regional laboratory will be the primary analytical service provider for the CMP, however,
outside contract laboratories may be utilized as needed to accomplish the full intent of the
CMP.

Other resources to be utilized in support of this task include:
° TNRCC approved CMP and QAFP

° Coordination with TNRCC field operations staff

° Coordination with TNRCC SWQM and CRP staff

° Coordination with other approved monitoring entities
° TNRCC's 8305(b) Water Qudity Inventory Report

° TNRCC's 8303(d) List and previous asseessments
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TASK 3 WATER QUALITY MONITORING (Continued)

DeELIVERABLES & DUESDATES:

SepPTEMBER 1, 2001 THROUGH AucusT 31, 2002

Task 3.1 — Routine Monitoring and 3.2 — Systematic Monitoring

A. Conduct water quality monitoring and provide detail s of the monitoring activities in
Progress Reports— December 15, 2001, March 15, 2002 and June 15, 2002

Task 3.3 — Targeted Monitoring

A. No targeted monitoring will be conducted during this contract cycle
B. No RWAs will be donein this contract period
C. No flow monitoring studies will be conducted during this contract period

Task 3.4 — Special Studies

A. Conduct water quality monitoring — provide details of the monitoring activitiesin Progress
Reports— December 15, 2001, March 15, 2002 and June 15, 2002
B. Special Studies— Pine Creek and Wichita Basin Status Reports — with Progress Reports
SEPTEMBER 1, 2002 THROUGH AucusT 31, 2003

Task 3.1 — Routine Monitoring and 3.2 — Systematic Monitoring

A. Conduct water quality monitoring— provide details of the monitoringactivitiesin Progress
Reports — September 15, 2002, December 15, 2002, March 15, 2003, June 15, 2003 and
August 31, 2003

Task 3.3 — Targeted Monitoring

A. No targeted monitoring will be conducted during this contract cycle
B. No RWAs will be donein this contract period
C. No flow monitoring studies will be conducted during this contract period

Task 3.4 — Special Studies

A. Conduct water quality monitoring— provide details of the monitoringactivitiesin Progress

Reports — September 15, 2002, December 15, 2002, March 15, 2003, June 15, 2003 and

August 31, 2003

Special Studies— Pine Creek and Wichita Basin Status Reports — with Progress Reports

Special Studies— Pine Creek and Wichita Basin Draft Reports — June 30, 2003

Special Studies— Pine Creek and WichitaBasin Final Reports— August 15, 2003

° Post key elements of maonitoring Special Study Reports or Summaries (e.g.,
executive summary, maps, data analysis) to the web site in atimely manner

OOw
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APPENDIX B

SAMPLING PROCESS DESIGN AND
MONITORING SCHEDULE



SAMPLE DESIGN RATIONALE

The sample design is based on the legidative intent of the Clean Rivers Program. Under the
legislation, the Authority has been tasked with providing datato identify significant long-term water
quality trends, to characterize water quality conditions in support of the 8305(b) assessment, to
support the permitting and TMDL process, and to classify unclassified waters. Based on Steering
Committee input, achievable water quality objectives and priorities and theidentification of water
quality issues are used to develop work plans, which are in accordances with available resources.
As part of the Steering Committee process, the Authority coordinates closely with the TNRCC and
other participantsto ensure acomprehensive water monitoring strategy withinthewatershed. Refer
to the Water Quality Monitoring Protocol and Sampling Protocol charts contained in Appendix D.

Based on previousbasi n assessments and eval uations of past screenings, thehydrologic subdivisions
of each basin have been prioritized according to the level of concern and need for additional
information in an effort to expend resources as prudently aspossible. A priority list is prepared for
discussion with the other monitoring entitiesand the TNRCC at aCoordinated Monitoring Meeting.
The results of the priority ranking are presented for goproval at a meeting of the Basin Advisory
Committee. This approach enables comprehensive monitoring to occur on arotational reach basis
and compl etely encompasses the basins within the five-year basin management cycle, limited only
by the availability of funds.

SITESELECTION CRITERIA

Thisdatacol lection€ff ort involvesmonitoring fixed/routine water qudity, using proceduresthat are
consistent with the TNRCC SWQM program, for the purpose of data entry into the statewide
database maintained by the TNRCC. To this end, some general guidelines are followed when
selecting sampling sites, as identified below. Overall consideration is given to accessibility and
safety.  All monitoring activities have been developed with coordination of the CRP Steering
Committee and the TNRCC.

1 Fixed station and systematic monitoring sitesare representative of in-stream dataand
are free from back-water effects.

2. Fixed/routine monitoring sites are selected to maximize stream coverage or basin
coverage. For very long stretches of river length, a station is considered
representative of a water body for not more than 25 miles in freshwater and tidal
streams. A single monitoring site is considered representative of 25 percent of the
total reservoir acresand estuary or ocean square miles, but not morethan’,120 acres
or 8 square miles.

3. Fixed/routine monitoring sites arelocated preferentially where there are “localized”
water quality effects based on past water quality data.
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SITE SELECTION CRITERIA (continued)

4, Fixed/routine monitoring sites are located where historical data exists. No
degradation of water quality may be indicated. However, the continuation of water
guality monitoring at this site has been deemed important.

5. At least one site for each classified segment will be selected for fixed/routine
monitoring unless the segment is already covered by TNRCC or other qualified
monitoring entities reporting fixed'routine datato TNRCC.

6. Targeted monitoring sites are based on input from the TNRCC, permit renewal
schedules and data needs.

7. Fixed/routinemonitoring sitesare chosen based on accessibility. When possible, sites
are selected where it is possible to collect flow measurements during routine visits
or where a stream flow gage is located.

8. Fixed/routine monitoring sites may be selected to bracket sources of pollution,
influence of tributaries, changes in land uses, and hydrological modifications.

MONITORING SITES
Following is the monitoring schedule for FY 2002. The goal isto have atwo year QAPP whichis
consistent withthetermsof the contract. Therefore, thefollowing Monitoring Scheduleas presented

on in Appendix B can be modified annualy. The Monitoring Schedule for FY 2003 will be
submitted in the ensuing year.
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APPENDIX C

FIELD DATA SHEETS



RED RIVER AUTHORITY OF TEXAS
FIELD DATA REPORTING FORM

Station Location: TNRCC Site ID: QF TEXPS
Time: Bas/Rch/Seg: / / HUA No: RRA Tag No:
County: (82903) Monitoring Type: QAO: DM T ech:
Red River ID # Tech(s): Stream Width: (ft)
Chain of Custody # Time Start: Time End:
Comments: Section | Midpoint Section Velocity | Discharge
Width | of Section Depth
A B C D AxCxD
Sample Collection Depth 1
00010 Water Temp (°C) 2
00094 Conductivity (uScm) 3
00400 pH (Standard Units) 4
82078 Field Turbidity (NTU) 5
82079 Lab Turbidity (NTU) 6
00300 Dissolved Oxygen (mg/L) 7
00061 Flow (CFS) 8
89835 Flow Measurement Method 9
1-USGS 2-Marsh-McBimey 3-Mont-Whit 4-Pygmy 10
01351 Flow Severity 11
1-no flow 2-bw flow 3-normal 4-flood 5-high 6-dry 12
31700 E. Coli (MPN /100 ml) 13
31616 Fecal Coliform (# / 100 ml) 14
89969 Water Color 15
L-brown 2-reddish 3-green 4-fiack S-dler 6-other* | 1@
89971 Water Odor lsewage 2-oily/chen | 17
3-rotten eggs 4-muky 5-fidqy 6-none 7-other* 18
89966 Weather 19
1-clear 2-partly cloudy 3-cloudy 4-ran 5-other* 20
72053 Days Since L ast Significant Total Flow inCFS
Precipitation (<or >)
SA300 Water Clarity
l-excellent 2-good 3-fair 4poor 5-other*

Other* — Indicate
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TEXRS

Climatic Conditions;

Vegetation:

Animals;

| nsects:

L eft Bank:

Right Bank:

Water shed Activities:

Biologic Activities:

Water Quality:

Stream Use:

Specific Sample I nfo:

Missing Parameers:

Comments:
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RED RIVER AUTHORITY OF TEXAS
BACTERIA LOG

Exp. Date of Media Technician(s):

Date on: Timeon: Start Temp: °C | Start Temp: °C

Sample Sample mi E. coli - E. coli Fecal — Fecal
Location ID No. Used | Colonies #/100ml Colonies #/100 ml
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Date off: Time off: End Temp: °C | End Temp: °C

M ethods Used to Count Colonies: Technician(s):

COMMENTS:

v Filter Manifold: ( ) Autoclavedor () Flamed with reagent aloohol prior to use QAO

ESD-02 (07-01)



RED RIVER AUTHORITY OF TEXAS
TURBIDITY LOG

Date On:

Time On:

I nstrument:

Last Calibration:

Technician:

Sample L ocation

Sample D #

Check Standard: ( )

Check Standard: ( )

DI Standard
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QC Check: (

)

Notes:

Reading (NTU)

RPD = (X, - X, ){(X;+X,)/2} * 100 whereX, isthe sampleand X, Field Duplicate)
%R = SR/SA * 100 (where SR = Sample Result and SA = Check Standard or Lab Duplicate)

RPD or % R

QAO
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Red River Authority of Texas
Hydrolab Calibration Log
Instrument (I or 1)

CALIBRATION
Date: Initials:
Time: Battery Voltage:
Function Temp of Initial Value of Calibrated Comments Expiration Date
Standard Reading Standard To of Standards

D.O.
Conductivity (high)
Conductivity (low)
pH calibrate (~7)
pH slope (~10)
Table Alt (ft) ALTCORR Bar. Pres. (in) BAROCORR

Dissolved Oxygen Sandard = TableD.O. Valuex ALTCORR x BAROCORR

POST CALIBRATION
Date: Initials:
Time: Battery Voltage:
Function Temp of Initial Value of Calibrated Comments Expiration Date
Standard Reading Standard To of Standards

D.O.
Conductivity (high)
Conductivity (low)
pH calibrate (~7)
pH slope (~10)
Table Alt (ft) ALTCORR Bar. Pres. (in) BAROCORR

Dissolved Oxygen Sandard = TableD.O. Valuex ALTCORR x BAROCORR

Check previous maintenance and use —do the following befor e calibration:

Name Date
Polish condudivity probe — Must be polished within the last 2 months or once every 15 field trips
Change pH reerence probe solution — Must be reneved within the last 2 months or once every 15 field trips
Inspect D.O. membranefor nicks or bubbles — Must bechanged within last 6 months a once eve'y 15 field trips
Change D.O. battery in 4141 sonde — Change ance a year
Verify temperaturefunction — Check the temperature function againg a thermometer once a year
BAROCORR = (NOAA pressurein inches/29.921) ALTCORR ={760 - altitudein feet x 0.0261)}/760 Note: 1inch =254 mm
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Red River Authority of Texas

YSI Instrument lll or IV Calibration Log

Date:

Time:

Site: (where calibrated):

Technician(s):

Barometric Pressure Uncorrected:

Post Cal. Values

Barometer Reading:

Actual Sonde Date: Record
Calibration (readbefore final calibration | (read afier calibration) | Time: Calibration Constants or
Values Temp | Value | Temp | Value | Temp Value Constants and Ranges Values
Conductivity ______ Conductivity Cell (4.5 to 5.5)
Turbidity 0 NTU
Turbidity ____ NTU
pH7 (Exp. ) pH 7 - (0 to £ 40 MV)
pH 10 (Exp. ) pH 10 - (-180 * 40 MV)
DO (actual) DO Charge (25 to 75)
DO (%) DO Gain (0.7 to 1.7)
Battery Voltage
WiperParks180°from | Yes No Yes No Note: Span between pH 7 and 10
Optics? should be =~ 170 to 180 MV
DO Membrane Changed? Yes No

(If yes, wait 8 hours before final calibration)

Notes and Comments:

Equipment Maintenance:
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RED RIVER AUTHORITY OF TEXAS
CRP SAMPLING CHECKLIST

Equipment Standards / Reagents / Solutions

HydroLab — Units | or Il (charged) .............. l:l E.coliMedia ........ .. ... ... . . . . . . . ..
YSI — Units Il or IV (charged) ................. 4 Fecal Coliform Media ............ ... .. ... ......
Incubator — Unit A or B pH Standards 7and 10 ........................

(W/power strip, cables and battery charger) ....... 4 Conductivity Standards . . .. ...... ... ... L.
Incubator Battery (charged) ..................... l:l Sterile De-ionized Water .. .....................
IDEXX Bacteria Equipment . .................... 4 Bulk De-ionized Water .. .......... ... .. ... ....
Flow Meter (w/extra batteries) ................... d Tap Water ... ... .
Top SetWading Pole .......................... l:l other__ L
Tape Measure (w/stakes) . ............ ... ....... 4 other___
Torpedo . ... M|
Drill(charged) ... ........... . .. . . |
Ice Chest(s)—Samples ........................ |
Small lce Chest—Media ....................... a
Bucket(s) — Sampling and Equipment ............. d
Camera . . ..o M|
Racal GPS ... ... .. . A
Laptop Computer . .......... ..., M|
other___ A
other___ d

Supplies

Pipettes . . ... ... .. ... . . . 4 Miscellaneous
Bacteria Filters ... ...... ... .. ... ... .. ... ... ... d Sharpies .. ...
Stainless Steel Filter Manifold ................... a Insect Repellent . ..... ... ... . ... .. ... .. ...
Peristaltic Pump (w/tubing) . . .................... | SUN SCIrEEN .« . v e e e
Lighter, Candle, Forceps and Alcohol ............. a Waders —Hipand Chest .......................
Rubber Gloves (powderfree) ... ................. a ShOVEL . o oot
PaperTowels .......... ... .. a ROPE .« ottt e e
Iceorlce Packs . ........... ..., d Come-A-LONG ..o
Field Data Sheets . ............................ a Copy of QAPP Guidance .......................
“Field” Sampling Kits .. ........ ... . ... .. .. ... a Copy of SWQM Procedures Manual ..............
“Conventional” Sampling Kits . .. ................. a Bacteria / Turbidity Logbooks .. ..................
other__ L d other_
Other____ . a other____

Preparer(s): Date:

QA Check: Project: Anticipated Return:

Comments:

VEHICLE CHECKLIST

Vehicle Unit Number:

Equipment Comments
GaS . a
Ol a
Headlamps and Lights . ................. d
Air Conditioner .. ........... ... .. ..... a

Mirrors (Side and Rear View) ............. d




TiresandSpare ....................... |
Antennas ... d
Two-Way Radio ....................... d
Telephone . ... ... ... ... ... .......... |
Fire Extinguisher. ......... ... ... ..... |
Field Procedures ...................... a
EquipmentManual ..................... |
Slide TableandBrace .................. d
Tool Kit ... a
SpareBelt........ ... .. ... . ... ... ... |
Preparers: Date:
QA Check: Project: Anticipated Return:

Special Equipment:




APPENDIX D

CHAIN OF CUSTODY FORM



® SyTRwy

suy aeq Ag paaRY sy, areq ® :Ag paysmburjoy
poey wa [Q[Z|8B[3 m HEHBEHE Aug qe 1 (@ uonesynusp] [duwes
g|a|®B| T sle8je| |[8lo

clz|=|8|=(8| |° 7@
@ Sundureg © poAlesald ©xweN (3 Q@ g suydures
20N 199014 soweN 109foxg |[]dvsv xeq Dm<m< :ouogq

® 1sanbay] sisAjeuy
. iSSOIpPY
$689-10€9L SeX3L S[ied BIYIIM
€e.

0T¢ =umg 1S W8 006 Cavsv ‘0 SNSoy

SEXJL, JO ALIoyIny J9ATRY Py

1SANOTA SISATVNY Pue @QIO0DTH AAOLSND




APPENDIX E

DATA MANAGEMENT PLAN



DATA MANAGEMENT PLAN

PERSONNEL

1.

Management

Pursuant to the Authority's General Administrative Policy, 8 1, 2, 4 and 7; personnel assigned to
General Administration are responsible for applying professional management practices and
established internal controlsto ensure the integrity and safeguard(ing) of all data associated with
various Authority businessactivities. Leadershipisprovided by key administrative personnel under
guidance of theBoard Adopted Administrative Policy relevant to each division, department, function
or levd of interactivity.

Program Organizational Chart

An Organizational Chart depicts the level of administration and responsibility for the operative
management of data. Concise guidance and spedfic component accountability isachieved under the
referenced organizational diagram. Revisions of the program are selectively implemented as
necessary. Classification of personnel isbased on askill and/or expertiselevel required to perform
the assigned taks. Refer to Chart 1, for details of the program organizational chart.

Training

Continual training and instruction isprovided, enabling management and staff to expand capacity
and enhance skillsin an effort to maintain the highest degree of accuracy and performancefeasible.
Performance is measured both individually and as a group, providing guidance for necessary
continuing education programs and the basis for personnel career advancement, which ultimately
improves unit efficiency and effectiveness.

The Authority employs an interactive data management team, which is multi-fundionally cross-
trained to perform under the guidance of the Red River Authority's Administrative Policy and
Procedures Manual. All datamanagement personnel are provided conti nuing education, bothforma
and informal, to maintain proficiency with dynamic hardware, software and application protocols.

HARDWARE CONSIDERATIONS

Data Management occurs within the framework of a Local Area Network (LAN) running under
Windows NT 4.0 and Novell NetWare 5.0 on a Pentium Il 350 with 192 MB Ram and 45 GB hard
drive storage. Work stations utilize Pentium 11 class processor operating at 300 MHz or higher
running under Microsoft Windows 98 with at least 126 MB of Ram and 4.5 GB hard drive storage.
The LAN and work stations are supervised and maintained by the Systems Anayst under the
direction of the General Manager.
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SOFTWARE CONSIDERATIONS

The Authority employs a complement of proprietary software applications and support utilities in
the accomplishment of data management objectives. Software acquisitions and upgrades follow a
defined procedureinthat all critical software meetsthe datamanagement objectivesfor theintended
use, is compatible with other statistical and geographic software applications, and is certified as
being Y ear 2000 Compliant and capable.

TheAuthority utilizesMicrosoft Access 97 asitsprimary databasemanagement softwareapplication
to screen and manage all data entering the data management system. Paradox 7.0 is utilized as an
alternate database management system to maintain compatibility with other entities.

Other applicationscongdered essentid to the datamanagement systemare Corel WordPerfect Office
2000 and Microsoft Office 2000 for general word processing, presenteions graphicsand subsidiary
datamanagement and analysis. AutoCAD 2000 and ArcView 3.2 areused for high end graphicsand
the Geographical Information System (GIS). StatSoft Statistica 5.0 for Windows is the primary
statistical analysissoftware applied to processed data. Microsoft Excel 2000isutilized assubsidiary
analysis software and to maintain compatibility with other entities

DATA DICTIONARY

Terminology and field descriptions are included in the SWQM Data Management Reference Guide
(1999), provided in Appendix 2 of the F'Y 2002-2003 CRP Program Guidance.

For the purposes of verifying which source codes are included in this QAPP, atable outlining the
codes that will be used when submitting data under this QAPP isincluded below. Source Code 1
specifiesthe entity responsiblefor the sampling (Red River Authority of Texas), while Source Code
2 indicates the acdual entity oollecting the samplesin thefield. Thistable will be resubmitted with
amendments to the QA PP that involve the addition of other monitoring entities under the QAPP.

Sour ce Sour ce

Name of Monitoring Entity Code 1 Code 2

Red River Authority of Texas RR RR

Canadian River Municipal Water Authority RR CR
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DATA MANAGEMENT PLANIMPLEMENTATION

The Authority’ sDataManager i s responsible for implementation of the plan when any new dataisreceived
for storage and analysisor when existing datainventoriesareretrieved for aspecific task. The DataManager
providessupervision of all tasksrelating tomanagement of data contained in the system, either in hard copy
or electronic format. On-linedatainventories are maintained on a ded cated volume of the LAN for access
by other staff members and technicians performing specialized tasks. Final quality controlled field data
sheetsor data sets are assembled with the labreports and COC reportsfor inclusion into athree-ringbinder.
Custody of the original records and off-line digital copies are maintaned in the Data Manager's office.

There are a minimum of five stages of quality assurance and quality control (QA/QC) that the data is
subjected to from the point of entry into the data management processing system through publication and
storage. During each stage of QA/QC, the data are visually checked and/or electronically screened in
accordance with a detailed QA/QC protocol to ensure that the highest data integrity is maintained. The
QA/QC process returns either a passor fail result inwhich case the data arereturned for corrective actions
or passes on to the next processing steps. A QA/QC log and/or report is generated to verify the completed
processes applied to the data and show responsibility for the personor persons managing thedatain support
of each assigned task. The Authority’s QAO is responsible for performing all control processes and
initializing the completed process. The Data Manager validates the QA/QC process prior to data entry or
importation of data in the primary database structure.

Refer to the Quality Assurance Protocolsin Section D1, D2 and D3 of this QAPP and the attached
DataManagement Schematic for details of the QA/QC stages applied during theprocessing path of
data throughout the Data M anagement System.

QUALITY ASSURANCE QUALITY CONTROL
Refer to Section D1, D2 and D3 of this QAPP.
MIGRATION/TRANSFER/CONVERSION

Data to be imported into a database, ether from hard copy for manual data entry or in digital format for
electronic entry, follows the conversion protocol best suited for the application and to comply with the
structure of the host database design. In most cases, ASCII delimited text isthe common migration format
of choice.

Any new datafor entry in the database management system (DBMS) not already in an acceptalle format is
converted to ASCII delimited text for importation. ASCII is the common medium for data archival and
security and isutilized to maintain compatibility with all other format types, especially as new databases are
introduced. An ASCII text editor is utilized to read the datdfile and determine itsbasic format, remove dead
space, and arrange the fields in the most desirable edit order. These steps are accomplished in the data
screening and preparatory processing stages where individual specifications are prepared for each different
data set to be included in the DBMS.
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Data Management Schematic

Data Path Profile
Chart 2

External
Data Sources

Internal
Data Sources

Data
Entry

Archival Storage
of Original Dataset
Record Receipt fisual Data
of Dataset Duplicate + \/Slz?:in[i):m
In Dataset Catalog Dataset 5

Dataset
Require
Data
Entry?

Entry of Dataset

Datafile
Require
Conversion?

Datafile
Conversion

>

Into
Interim Database
\/
Record Conversion
in Dataset Catalog
\/
Pass
Seconda !
D oy Screcning
ata And
Screenin;
s QA/QC?

Entry of Dataset

Into +
Primary Database

Duplicate Primary
Database As
Final Database

Verify
Compatibility +
Requirements

Document
Record Count

Record Data Input
in Dataset Catalog

Public Dissemination of Data

Interagency Sharing of Data

Storage of Analysis Results

Final Reporting

Y Y Y Y

Record QA/QC Events Statistical GrapThss'}/isual A\l;laslg:n_ :o‘;d
in Dataset Cata ) + ools
in Dataset Catalog Analyses Genenation Interpretation
Duplicate Dataset Verify Geographical Primary
for Archival References Reporting
GIS Geographical
Integration Analyses
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WATER QUALITY MONITORING

Monitoring Protocol
Chart 3

WQ Monitoring
Goals

Watershed Scoping

Lo Determi
Historical & Current Coz tfcl;llnéliltees
Trend Analyses

Modify WQ Formulate Basin
Monitoring Plan WQ Monitoring Plan
Determine Special ;
- Constituents To Be Develop Hydrological
S Model
ampled
Evaluate Results - -
For Representativeness Specific Sampling
Site Selection
Corrective Calculate Sample
Actions Size
Establish Sampling
Procedures
Analyse for
Sample Representativeness
Adjust For Possible
Site Bias
Test Sampling | Tield Tost OK ( Sampling
Protocol

L Protocol
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WATER QUALITY MONITORING

Use & Maintenance

Sampling Protocol
Chart 4
WQ Monitoring WQ Sample | Monitoring
Goals Plan Protocol
WQ Sample
Chain of Custody
In Situ Multi- WQ Sample QA/QC Intrafield
Parametric Analysis Collection & Interfield Activities
Instrument Selection Transportation Collection Devices

Container Hygiene, Preservatives

Calibration & Log-In Custody QA/QC Heat, Light, Reactivity
Standardization Log/File Volatility, Combustibility
QA/QC Lab Analysis . e
Controls, Duplicates, Fed. Reference Anal}.ft%cal Guidelines
: . ’ Precision, Accuracy,
Reference Std., Spikes, Equivalent ) .
% Recovery, Etc. Or Alt. Tests Detection Limits, Etc.

[ Reject

Corrective
Action

QA/QC

Process Data

Comprehensive
QA/QC Officer

Review

QA/QC Reports

Accept J
Data Mgt.
Protocol
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MIGRATION/TRANSFER/CONVERSION (continued)

Working with a copy of the datafile, the conversion processing stege consists of the following defined
procedures:

Separate datafile into subsidiary blocks by predefined table specifications;
Normalize the table(s) by key field group relationships;

Set form and table assignments;

Arrange field order per table;

Add field and record delimiters as needed; and

Apply QA/QC review and log.

oukwdpE

Table blocks may then be arranged to cormply with the host database structure configuration to facilitate
importation without error. Preferred field/record delimiters are installed and a test import to the host
database structure is performed with a sampling of actual datafor QA/QC review purposes.

BACKUP/DISASTER RECOVERY

1.

Archives/Datafile Backups

Copiesof datafiles are retained on-line for comparison and edification with two duplicates of each datafile
stored off-site on4mm datatape. The copiesarelogged with oneremanded to afireproof vault and the other
is remanded to senior staff members for off-site orage until they are one month old. They are then stored
in a fireproof safe located on-site until they are rotated through recycling of the backup data tape.
Alternating tape backups are made weekly and stored off-site for saf ety against hazards that may affect the
Authority's offices.

Disaster Recovery

Restoration of individual datafilesand source programs may be obtained fromduplicates contained on tape
and stored off-line. A control duplicate of the CRP data volume contained on the LAN file server is stored
on CD(s) that may be restored to any workstation or server upon recovery of the system.

Archives/Data Retention

Complete original data sets are archived on permarent media; tape backup, CD-ROM, and retained
indefinitely on-site by the Authority and off-site for a retention period specified in the origina QAPP
document.

The Authority applies the rules of Generally Accepted Accounting Principles for internal controls and
custody of funds in maintaining its data security and storage That is, all software applications, source
programs and archived data areretained in original form together with a backup copy and kept off-line, off
premises, and in asecure environment. All datafilesareretained in their original mediaand format without
modification. Copiesare utilized for initial conversion, formatting and importation tothe interim database
structure for continued processing.

INFORMATION DISSEMINATION

L

Public Access

Multimediaeditorials and educational programsto be distributed throughout the watershedswill be
made available through the information resources library and the Authority's Interne site as funds
permit. Final quality assured datacontained in the primary database structureislinked to thewebsite
for ready access of the most current data avalable.

The DataManagement Program isflexible enough to provide avast amount of relevantinformation

through other public information programs produced by the Authority for usein public schoolsand
the general public through public forums and meetings.
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2. Internet

An Internet World Wide Web siteis hosted by the Authority and dedicated to the CRP to provide
the public with timely updates of Authority projects and programs. Select datasets and other
products are also made available. This site isin a continuous state of modification to provide the
most current information available. The CRP home page provides current information on the
assessment process and over five years of water quality monitoring data. Thisinformation may be
retrieved by county, basin reach, hydrologic unit area, segment, or by station number. An
information repository is being expanded toinclude technicd summaries, intengve survey reports,
priority watershed studies and other publications relevant to the CRP that may also be of interest to
the general public. Datalinks are maintained to other similar sites of interest.

3. Reporting
The Authority produces externally available reports, such as the Biennial Regional Assessment of
Water Quality, Annual Financial Report, Project Summary Reports, newsletters, and Program
Reports relevant to all major programs or projects to which the Authority is engaged. Summaries
of published CRP reports are made available on the Authority’ s website in the Public Information
Repository section.

INTER-AGENCY DATA SHARING
Software packages today provide features and convesion utilities that dlow nearly universal
trandation of digital datafiles. The Authority keeps on hand a number of software products with

extensive datatranslation functions to ensure that any user request for datain nearly any format can
be met.
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