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The GuadalupeBlanco River Authoritf GBRA) will secure written
documentation from additional project participants (e.g.ceuotractorslaboratories)
statingtheor gani zati onds awareness of and commi t mi
guality assurance project plan and any amendments or revisions of this plaBBRAe
wi || mai ntain this documentation .aispart of
documentation will be available for revie®@opies of this documentation will also be
submitted as deliverables to the TCEQ NPS Project Manager within 30 days of final
TCEQ approval of the QAPRSee sample letter ilippendixK of this document.)
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A2.4 Standard Operating Procedures (SOPS)
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document.
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Figure A3.1
List of Acronyms

AWRL Ambient WaterReporting Limit

BMP Best Management Practice

CAF Corrective Action Plan Form

CAP Corrective Action Plan

CAMS Continuous Ambient Monitoring Station

CFEP Comms FronEnd Processor

CcocC Chain of Custody
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CWA Clean Water Act

CWQMN Continuous Water Quality Monitoring Network
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DMP Data Management Plan

DMRG Data Management Reference Guide

DM&A Data Management anhalysis

DQO Data Quality Objective

EMRS EnvironmentaMonitoring Response System
EPA Environmental Protection Agency

FOSD Field Operation Support Division

GBRA GuadalupeBlanco River Authority

GRBN GuadalupeRiver BasinNetwork

GIS Geographic Information System

GPS Global Positioning System

H-ADCP Horizontal Acoustic Doppler Channel Profiler
IT Information Technology

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LEADS Leading Environmental Analysis and Display System
LIMS Laboratory Information Management Systems
LOD Limit of Detection

LOQ Limit of Quantitation

MQO Monitoring Quality Objectives
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QAPP Quality Assurance Project Plan
QMP Quality Management Plan
RPE Relative PercertError
RPD Relative Percent Difference
SLOC Station Location
SOP Standard Operating Procedure
SWQM Surface Water Quality Monitoring
SWQMIS Surface Water Quality Monitoring Information System
TBD To Be Determined
TCEQ Texas Commission oBnvironmental Quality
TMDL Total Maximum Daily Load
TSSWCB Texas State Soil and Water Conservation Board
TSWQS Texas Surface Water Quality Standards
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A4 Project/Task Organization

The Guadalupe River Basin Network RBN) Projectis administered by the
Non-Point Sourcéection of the Water Quality Planning Division (WQPDDD). The
GRBN is operated byhe Guadalup®lanco River Authority (GBRA) The data
generated by this project is hosted on the internet by the TCEQ Continuters Wa
Quality Monitoring Network (CWQMN).T he TCEQO6s Fi el d Operati on
(FOSD) provides critical network infrastructure support. This QAPP is specific to the
activities of theTCEQ and GBRA The organization of th@RBN project is shown in
Figure A4.1. The interrelationships and responsibilities of the participants in these
projects are listed below.

TCEQ
TCEQ Water Quality Planning Division

A4.1 NPS ProgramTeam Leader

Kerry Niemann

e Responsible for management and oversight of the TCEQ NPS Program.

e Oversees the development of QA guidance for the NPS program to be sure it is
within pertinent frameworks of the TCEQ.

¢ Monitors the effectiveness of the program quality system.
Reviews and approves all NPS projects, internal QA audits, corrective actions,
reports, work plans, and contracts.

e Enforces corrective action, as required.

e Ensures NPS personnel are fully trained and adequately staffed.

A4.2 NPS Project Manager

Jack Higginbotham

e Maintains a thorough knowledge of work activities, commitments, deliverables,
and time frames associated with projects.

e Develops lines of communication and working relationships between the GBRA,
the TCEQ, and the EPA.

e Tracks deliverableotensure that tasks are completed as specified in the contract.

e Responsible for ensuring that the project deliverables are submitted on time and
are of acceptable quality and quantity to achieve project objectives.

e Serves on planning team for NPS potge Participates in the development,
approval, implementation, and maintenance of the QAPP.

e Assists the TCEQ QAS in technical review of the QAPP. Responsible for
verifying that the QAPP is followed by the GBRA.

¢ Notifies the TCEQ QAS of particular circumstances which may adversely affect
the quality of data derived from the collection and analysis of samples.

e Enforces corrective action.
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A4.3 NPSQuality Assurance Specialist

Anju Chalise

Assists Lead QAS with NP QA management.

Serves as liaison between NPS management and Agency QA management.
Responsible for NPS guidance development related to program quality assurance.
Serves on planning team for NPS projects.

Participates in the development, approwaplementation, and maintenance of

the QAPP.

A4.4 NPS Data Manager
Rebecca Ross

e Responsible for coordination and tracking of NPS data sets from initial submittal
through NPS Project Manageviewand approval.

e Ensures that data is reported following instructions in the Surface Water Quality
Monitoring Data Management Reference Guide (January 2010, or most current
version).

¢ Runs automated data validation checks in SWQMIS and coordinates data
verificationanderor correcti on with NPS Project M

e Generates SWQMIS summary reports to assi s
reviews. Provides training and guidance to NPS and Planning Agencies on
technical data issues.

¢ Reviews QAPPs for valid streamonitoring stations.

Checks validity of parameter codes, submitting entity code(s), collecting entity
code(s), and monitoring type code(s).

e Develops and maintains data managennelatted standard operating procedures
for NPS data management.

e Serves a planning team for NPS projects.

e Reviews, verifies and validates CWQMN dé&iaassigned sites

Provides technical support for analyzing and interpreting the data collected from

the CWQMN.

Provides data validation training to interested parties, coopstatd contractors.

Provides technical support on statistical evaluation issues that may arise.

Documents all data management activities for assigned CWQMN sites.

Establishes procedures to routinely assess data precision, accuracy and

completeness.

e Particpates in the development, approval, implementation and maintenance of
written QA standards (e.g., SOPs, QAPPs) and other guidance documents.
Audits validation of CWQMN data performed by RdQEQ data validators.

¢ Responsible for generating data completengssrts forassignedCWQMN sites.
Coordinates the development and maintenance of the SWQMIS for warehousing
all CWQMN data.

e Coordinates the development of interfaces between LEADS and SWQMIS with
FOSD.
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CWQMN Network Coordinator

Charl es fiCskwcko Dvor

Overall coordination of the CWQMN and primary contact.

Responsible for integrating stations into the exisGMgQMN monitoring

network.

Completes Site Initiation Forms, Lease Agreements, Site Access Agreements, and
Data Validation InitiatiorForms fornew sites.

TCEQ Field Operations Support Division

A4.6

Lead NPSQA Specialist

Kyle Girten

Assists theT CEQ ProjecManager in QA related issues.

Serves on planning team for NPS projects

Participates in the planning, development, approval, implementation, and
maintenance of the QAPP.

Determines conformance with program quality system requirements.
Coordinates or performs audits, as deemed necessary and using a wide variety of
assessmemjuidelines and tools.

Concurs with proposed corrective actions and verifications.

Monitors corrective action.

Provides technical expertise and/or consultation on quality services.

Provides a point of contact at tRi€EQ toresolve QA issues

Recommends to TCEQ management that work be stopped in order to safe guard
project and programmatic objectives, worker safety, public health, or
environmental protection.

GuadalupeBlanco River Authority

GBRA Water Quality Division

A4.7

Project Manager

Debbie Magin

Responsible for ensuring tasks and other requirements in the contract are executed
on time and are of acceptable quality

Monitors and assesses the quality of work

Coordinates attendance at conference calls, training, meetings, and related project
activities with the TCEQ.

Responsible for verifying the QAPP is followed and the project is producing data
of known and acceptable quality

Ensures adequate training asupervision of all monitoring and data collection
adivities.

Complies with corrective action requirements.
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Project Quality Assurance Officer

Debbie Magin

Responsible focoordinating development and implementation of the QA
program.

Responsibldor writing and maintaining the Guadalupe RiBasinNetwork

QAPP.

Responsible for maintaining records of QAPP distribution, including appendices
and amendments.

Responsible for maintaining written records of -$iglb commitment to
requirements specifiad this QAPP.

Responsible for identifying, receiving, and maintaining gebpuality assurance
records.

Responsible for coordinating with the TCEQ QAS to resolve @kted issues.
Notifies the contractor Project Manager and TCEQ Project Managartafuar
circumstances which may adversely affect the quality of data.

Responsible for validation and verification of all data collected according with
Table 4 procedures and acquired data procedures after each task is performed
Coordinates the resezn and review of technical QA material and data related to
water quality monitoring system design and analytical techniques

Conducts laboratory inspectians

Develops, facilitates, and conducts monitoring systems audits.

Project Data Manager

Debbie Magin

Responsible for the acquisition, verification, and transfer of data to the TCEQ.
Oversees data management for the study.

Performs data quality assurances prior to transfer of data to TCEQ.

Responsible for transferring data to the TCEQ in the Event/Result file format
specified in the DMRG.

Ensures data are submitted accordingeokplanspecifications.

Provides the point of contact for the TCEQ Data Manager to resolve issues related
to the data.

A4.10 Water Quality Technician/Project Data Validator

Lee Gudgell

Responsible for supervising all aspects of the sampling and measurement of
surface waters and other parameters in the, feddhecessary

Responsible for the acquisition of wasamples and field data measurements in a
timely manner that meet the quality objectives specified in Table A7.1, as well as
the requirements of Sections B1 through B8 necessary

Responsible for field scheduling, staffing, and ensuitiag) staff isappropriately
trained as specified in Sections A6 and A8.

Provides overall support for the operation and maintenance GMH@MN

monitoring stations associated with this QAPP.
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Responsible foinstallation, operation and maintenancerahitoring sitesand
equipment according to current QAPPs and SOPs.

Calibrates measurement instrumentation

Records instrument maintenance and/or calibration informasisaciated with
monitoring sites in any relevant physical or electronic logbooks.

Performs QC checksnanonitoring, sampling equipment according to current
QAPPs and SOPs.

Reviews QC data and ensures that quality data is being generated.

Reviews, verifies and validates CWQMN data generated by the monitoring sites
in this QAPP.

Records Validation notes img relevant physical or electronic validation

logbooks for CWQMN monitoring sites associated with this QAPP.

Assists auditors with performance evaluations and technical system audits.
Participates in the development of SOPs for instrumentation.

Performs peventative maintenance on monitoring equipment.

Assists in the development of DQOs and MQOs.

Responsible for notifying the GBRA Project Manager of particular circumstances
which may adversely affect the quality of data.

Responsible for completing and ted@rringchain of custody anfield data sheets

to the laboratory asecessary

GBRA Regional Laboratory Director

Josephine Longoria

Responsible for supervision of laboratory personnel involved in generating
analytical data for this project.

Responsible for ensuring that laboratory personnel involved in generating
analytical data have adequate training and a thorough knowledge of the QAPP
and all SOPs specific to the analyses or task performed and/or supervised.
Responsible for oversight afl operations, ensuring that all QA/QC requirements
are met, and documentation related to the analysis is completely and accurately
reported.

Enforces corrective action, as required.

Develops and facilitates monitoring systems audits.

GBRA Regional Laboratory Quality Assurance Officer

Josephine Longoria

Monitors the implementation of the QAM and the QAPP within the laboratory to
ensure complete compliance with QA objectives as defined by the contract and in
the QAPP.

Conducts internal audits identify potential problems and ensure compliance

with written SOPs.

Responsible for supervising and verifying all aspects of the QA/QC in the
laboratory.
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Performs validation and verification of data before the report is sent to the
contractor.

Enaures that all QA reviews are conducted in a timely manner frortineal
review at the bench during analysis to final pa<f data to the QA officer.

GBRA Regional Laboratory Analysts and Technicians

Responsible for receipt of sampling bottlelsain of custos and field sheets, as
necessary

Responsible for reviewing chains of tadies for completeness, as necessary.
Responsibldor checking temperatures and preservation status of samples
received in accordance with laboratory SOPs and QA&Mhecessary.
Responsible for sample analysesording to laboratory SOPs and QASM
requirements, as necessary.

Responsible foinputting laboratory sample daitao thelaboratorydatabase and
creating sample reports for review, as necessary.

U.S.EPA Region 6

A4.14 EPA Project Officer

Leslie Rauscher

Responsible for managing the CWA Section 319 funded grant on the behalf on
EPA

Assists the TCEQ in approving projects that are consistent with the management
goals designated under the State's NPS management plan and meet federal
guidance.

Coordinates the review of projagbrk plans draft deliverablesand works with

the State inmaking these items approvable

Meets with the State at least seannually to evaluate the progress of each

project and when conditions permit, participate in a site visit on the project.
Fosters communication within EPA by updating management anispbwgh

verbally and in writing, on the progress of the State's program and on other issues
as they arise.

Assists the regional NPS coordinator
management of the NPS program.

Assists in grant closeut pro@dures ensuring all deliverables have been satisfied
prior to closing a grant.

n
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Figure A4.1.
Project Organizational Chart and Lines of Communication
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A5 Problem Definition/Background

Fourteen segments have been identified in the Guadalupe Riverf@asaving
impairments owater quality concerns. Most of the impairmentshbaged on the
monthly or quarterly sampling of one or two sites on the respective segments over a
period of at least seven years. A TMDL is in the final stages of development on Sandies
Creek in DeWitt County. Watershed planning efforts relsebegun o the Cypress
Creekwatershedn Hays County and the Geronimo Creek watershed in Guadalupe and
Comal Counties. All three of these segments have been listed on the 305b report and/or
the 303d list of impaired water bodies with impairments or concernsstolded
oxygen, nutrients and/or bacteriihe 2008 Texas Water Quality Inventory and 303(d)
List identifies the Geronimo Creek (TCEQ segment 1804A) as not supporting
recreational use because it exceeded the geometric mean level for E. coli. The Geronim
Creek was also listed as a concern for general use in 2008 because it exceeded nitrate
nitrogen nutrient screening levels. The 2008 Texas Water Quality Inventory and 303(d)
List identifies the CypresSreek (TCEQ segment 1815) with a concern for thatgu
life use dissolved oxygen grabandard The 2006 Texas Water Quality Inventory and
303(d) List identifies the Sandies Creek (TCEQ segment 1803B) as not supporting
recreational use because it exceeded the geometric mean level for bacteria. Tise Sandie
Creek was also listed as not supporting 24 hour average and 24 hour minimum dissolved
oxygen criteria for aquatic life usé&ach water body has septic tanks and other
anthropogenic nepoint source activities identified as possible sources of the impatr
and/or concern.

The deploynent of the continuous monitorimgodules specified in this QAPP is
in support of the ongoing TMDL and watershed planning procelssplementation
projects or best management practices (BMPs) will be recommended at the conclusion of
the TMDL study on Sandies Creek and filanning studies othe Cypress and
Geronimo Creeks asmeans to reduce the loading and help bring the sfrbadk into
compliance with stream standards. Continuous monitoring stations installed prior to the
implementation projects can monitor the changes that occur in the stream after
installation and demonstrate the effectivenesngBMPsthat are implemented

Additionally, stakeholders have voiced concerns during the TMDL and planning
process that a true picture is not being represented by a monthly sample or by a short
study. They see these studies or monitoenge nt s as fisnap mayjjhet s i n t
less than adequate in representing the overall water quality of the streams in teeaif area
interest Continuous water quality stream monitoring would paint a continuous picture of
the ambient water quality as well as document the way téanstreactto storm events
and temporal spring flow and runoff cycléBhese water quality monitoring stations will
beincorporated into th CEQ continuous water quality miboring network (CWQMN)
and hosted on the associated webpage at www.texaswaterdatdichgwill provide
access to redlme data for stakeholders in the water bodies of concernT CE)

CWQMN measures water quality parameters in various watersheds around the state at
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greater frequency than is possible with grab samples or short term depisyhen
monitoring instrumentation.

The GBRA will provide oversight of th&uadalupe RiveBasinNetwork
program in theGeronimo Creek watershed, the Cypress Creek watershed and the Sandies
Creek vatershed durinthe life of the project. Of the manyatershedtakeholders, the
GBRA has taken a leading role in working toei@mproving water quality in these
watersheds TheGBRA currently monitors water quality on all three of these impaired
water bodies and is in a unique positiomtonitor andmprove the health of these
creeks. In order to be able to make significant improvements@GB&A will work
towards expanding this network of continuous monitors in the future to provide a larger
picture of the impacts of these impaired streams on the &uadalupe RiveBasin

All problem definition and background information relevant to the sieon
portion of this project dealing with the collection and laboratory analysis of nitrate
nitrogen andescherichia colin stormwater will be addressed iecsion A5 of Appendix
L of the Guadalupe River Basin Network QAPP. All quality control procedures found
outside of Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

This QAPP is revwawed by the TCEQ to help ensure that data generated for the
purposes described above are scientifically valid and legally defensible. This process
will ensure that all dateeportedto TCEQ NPS Project Managbave been collected and
analyzed in a way tha@uarantees their reliability and therefore can be used in programs
deemed appropriate by the TCEQ.
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Table A5.1
Guadalupe RiverBasin Network Objectivesand Locations
River | Segment| CAMS Station TCEQ Objective Station
Basin No. No. Location Station Parameter
Guadalupe 1804A 741 Geronimo Creek 14932 1) Providing timely Surface
at SH123 turbidity, gageheightand Turbidity
field parameter data to the | pH
Geronimo CreelVatershed | \water Temperature
Partnership and other Dissolved Oxygen
interested stakeholders in | gpecific Conductancq
the Geronimo Creek GageHeight
watershed Stream Flow
2) Assessing impacts of
nonpoint source dischargeg
includingshort term
pollution events in the
Geronimo Creek watershed
Guadalupe 1815 TBD Cypres<Creek 12673 1) Providing timely Surface
200 meters turbidity, gageheightand Turbidity
upstream of field parameter data to the pH
Confluence with Cypress CreekVatershed | water Temperature
Blanco River Partnership and other Dissolved Oxygen
interested stakeholders in | gspecific Conductancq
theCypress Creek GageHeight
watershed Stream Flow
2) Assessingmpacts of
nonpoint source dischargeg
includingshort term
pollution events in the
Cypress Creek watershed.
Guadalupe 1803B TBD Sandies Creelat 13657 1) Providing timely Surface
Cheapside Road, turbidity, gageheightand Turbidity
2.0 NE of field parameter data to the | py
Westhoff TCEQ Sandies Creek

TMDL and other interested
stakeholders in th€ypress
Creek watershed

2) Assessing impacts of
nonpoint sourcalischarges,
includingshort term
pollution events in the
Sandies Creek watershed.

Water Temperature
Dissolved Oxygen
Specific Conductance




Guadalipe River Basin Network Quality Assurance Project Plan
May 13 2011
Page24

A6 Project/Task Description

The purpose of this continuoaavironmental dateollection project will be to
evaluate the current water quality conditions of the Geronimo Creek, Cypress Creek and
Sandies Creek and monitor changes that occur in the stream as the result of any BMPs
associated with the TMDL or watershed planning preegsssociated with these water
bodies. The deployment of the continuous water quality monitoring stations associated
with this project will be staggered throughout a two year period.

The first continuous monitoring station installation will be locatethe
Geronimo Creek at the State Highway 123 (TCEH&tion#14932) stream crossing in
Geronimo, TX. This station is one of the surface water quality monitoring stations that
contributed data to the original listing on the 303(d) and is located witiifed of the
only current routine monitoring station on Geronimo Creek. This station is located just
below the confluence of the Alligator Creek and Geronimo Creeks and is strategically
positioned to monitor an area that is heavily influenced by storer\daring periods of
heavy rainfall. In order to quantifyany water quality changes over time, this site will be
equipped with a continuous water quality monitor. This station will also be equipped with
a reattime sidelooking acoustic Doppler flow met in orderto aid in the modeling of
stream pollutant loading.

The horizontal acoustic Doppler channel profilerABCP) at Geronimo Creek
will collect velocity data across a channel crssstion of known depth. The instrument
will be programmed to ugbe numerical method of stream discharge calculation, where
the instrument utilizes peer law to generate theelocity distributionof a crosssection
and then a discharge measurement is generated by integrating the velocity distribution.
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Figure A6.1
Numerical Model for Acoustic Doppler Stream Flow Calculation

1. Assume a power law to generate velocity distribution of a crossection:
V(y,2)=a(y)-(z-z,)"
y ” y b

V(x,z) = velocity perpendicular to the channel crossection where a CM H
ADCEP is installed.

Zb = channel bottom elevation.
Uy) = velocity distribution coefficient as a function of y.
b = empirical constant. b = 1/.6 i s

2. Extrapol ati on i s (yeimtpelummeasured region mdart
each bank.

Uy) canbe solved by :

Viy,z)
)’

a(y) = -z,

3. The crosssection is divided into grids, velocity is calculated at each of th
nodes and Gaussian integration is employed to obtain Q.

0 = HV(y,Z) dxdy

s = wdted area of the crosssection.

The second continuous monitoring station installation will occur at the Cypress
Creek near the confluence with the Blanco River in Wimberley, TX (TGEfon
#12673). This station is one of the surface water quality monitoring stations that
contributed dta to the original listing on the 303(d) and is located approximately 200
meters upstream of the confluence with the Blanco River. This siafositioned to
capture norpoint source runoff throughout the entirety of the Cypress Creek watershed.
In order to quantifyany water quality changes over time, this site will be equipped with a
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continuous water quality monitor. This station will also be equipped with a vented
pressure sensor in order to monitor stage height and calculate stream dischatgetm or
aid in the modeling of stream pollutant loading. Tégorteddischargemeasurements

for this station will be calculated an attached Zendata loggerwhich will utilize a
regression analysis afieasurednstantaneous flow measurements and spoading
gageheight readings to predict stream discharge measurementgdigeheight

readings.

The finalcontinuous monitoring station will be installed at the Sandies Greek
Cheapside Road, approximately 2.0 miles NEVessthoff, TX(TCEQ Station #.3657)
This is theprimarysurface water quality monitoring station that contributed data to the
original listing on the 303(d) and is the only current routine monitoring station on the
Sandies Creekln order to quantifyany water quality changes owéne, this site will be
equipped with a continuous water quality monit@ihis station will be located next to a
USGS flow monitoring gage, which will provide discharge measurenterasd in the
modeling of stream pollutant loading.

These continuous mioring sites will measurirbidity (data cannot currently
be used for assessménfsH, temperature, dissolved oxygen, apecific conductance
(collectively ref errr dldwahdborgagsheight (untl sitedcarp ar a me t €
be calibrated fomeasurement of flow) in tee watershedst a greater frequency than is
possible with grab samples or short term deployments of monitoring instrumentation.
Thedata from these monitoring statiomd| be used for a variety of purposes, including:

(1) Characterizing baseline conditions;

(2) Identifying trends;

(3) Assessing impacts of point and Apoint source discharges, including short term
pollution events;

(4) Providing timely surface water quality data to theronimo Creek Watershed
Partnership Qyress Creek Watershed Partnership and Sandies Creek Watershed TMDL
andanyother interested stakeholdergimse watersheds.

(5) Developing new water quality monitoring technologgplications and
methodologies.

(6) Providing continuous water quality dab the public (via the internet)

(7) Collecting data for water quality models.

See AppendiB for the projectrelated worlplan tasks related to data collection
and schedule of deliverables for a description of work defined in this QAPP.

See SectioB1 for monitoring to be conducted under this QAPP.

All project task description information relevant to the stemn portion of this
project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater wilbe addressed in section A6 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
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Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

A6.1 Revisions to the QAPP

Until the work described is completed, this QAPP shall be revised as necessary and
reissued annually on the anniversary date, or revised and reissued within 120 days of
significant changes, whichever is soan&he most recenthyapproved QAPPs shall
remain in effect untitevisionshave been fully approvedeissuances (i.eannual
updatesnust be submitted to the TCEQ for approval before the last version has expired.
If the entire QAPP is current, valid, and aately reflects the project goals and
or gani z at,theamniual reguantei maybe done by a certification that the plan
is current This can be accomplished by submitting a cover letter stating the status of the
QAPP and a copy of new, signed apal pages for the QAPP.

A6.2 QAPP Amendments

Amendments to the QAPP may be necessary to reflect changes in project
organization, tasks, schedules, objectives, and methddiess deficiencies and non
conformances; improve operational efficiency; and/or accommodate unique or
unanticipated circumstances. Requests for amendments are directed feBR#e
Project Manager to the TCElQPSProject Manager in writing using the QAPP
Amendment shell. The chges are effective immediately upon approval by the TCEQ
NPS Project Manager and Quality Assurance Specialist, or their designees, and the EPA
ProjectOfficer (if necessary)

Amendments to the QAPP and the reasons for the changes will be documented,
andfull copies of the amendmentsll be forwardeeto all persons on the QAPP
distribution list by theGBRA QAO. Amendments shall be reviewed, approved, and
incorporated into a revised QAPP during the annual revision process or within 120 days
of the initialapproval in cases of significant changes.
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Table A6.1
Site Operators and Data Validators
River TCEQ CAMS Station Operator Data Validator Site Location
Basin Region | Number ID CWQMN CWQMN Element
Element
Guadalupe 13 741 14932 GBRAT Water Quality | GBRAT Water Quality | Geronimo Creek
at SH1230.5
miles N of
Geronimo, TX
Guadalupe 11 TBD 12673 GBRAT Water Quality | GBRAT Water Quality | Cypres Creek,
200 meters
upstream of
Confluence with
Blanco River
Guadalupe 14 TBD 13657 GBRAT Water Quality | GBRAT Water Quality | Sandies Creek at
Cheapside Road;
2.0 NE of
Westhoff

CAMS = Continuous Ambient Monitoring Station
GBRA = Guadalup&lanco River Authority
TBD = To Be Determined

Table A6.2
Schedule ofGuadalupe RiverBasin Network Activities

Activity Status

Guadalupe River Basi@ontinuous Monitoring Station Installation

Geronimo Creek at SH 123tation14932) Completed December 2010
Cypress Creek upstream of Blanco River Conflue(@&tion12673) TBD (Fall 2011)
Sandies Creek at Cheapside Rg&tation13657) TBD (Winter 2011)

TBD = To Be Determined



Guadalipe River Basin Network Quality Assurance Project Plan
May 13 2011
Page29

A7 Quality Objectives and Criteria

The MQOs and DQOs to support the Guadalupe HBasinNetwork (GRBN)
and CWQMN objectives are specified in Tables A7.1 and ATI® DQOs for GBN
and CWQMN DO, SC, pH and Temperature datcan be used in the CWA 305(b)
and CWA 303(d) List are specified in Tables A7.1 and Table A@3y d&a collected
that have a valigparameter code in Table A7.1 will be stored in SWQMTI&e QC
program has been developed with these objectives in mind. Methods used for water
guality measurements in the CWQMN are base8tamdard Methods for the
Examination of Water and Wastewat2@" Edition, 1998 unless otherwise noted.

All quality objectives and criteria information relevant to the skenrn portion of
this project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section A7 of Appendix lhef t
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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Table A7.1
Measurement PerformanceSpecifications forReal Time In-stream

Monitoring T DQOs for Sondes and Stream Flow Monitors
http://www.tceq.state.tx.us/compliance/monitoring/crp/data/storet.html

Completeness
PARAMETER LEADS/ UNITS INSTRUMENT METHOD Calibration (%)
PA%X%’\E’”T?ER Verification
Sample
CODE Acceptance
Limits
(CVs)
. pH o SM 4506H" B. and TCEQ | +0.50 pH
pH 1040000400 units In-Situ MP TROLL 9500 SOP, V1 unit* 75
Temperature* | 1001000010 | °C | In-Situ MPTROLL 9500 | EPA170-1 f}gd TCEQ SOR o 5ec+ 75
. Optical (luminescence o
Dissolved 1030200300 | mg/L | In-Situ MPTROLL 9500 quenching) $6.0% | 5
oxygen x Saturation
0,
Conductivity* | 1009500094 | uS/cm | In-Situ MPTROLL 9500 | SM 2510 and TCEQ SOP, \ SR%gf’ 75
o . + 3 NTU ***
Turbidity 10104/13854 | NTU In-Situ MPTROLL 9500 1ISO 7027 - 75
Gage Height 10063 feet | In-Situ MP TROLL 500 Vented +6in. NA
Pressure Transducer
TeledyneRD Instruments
Stream 10028 cfs ChannelMaster Horizontally Oriented +0.1cfs NA
Velocity horlzpntally oriented Acoustic Doppler
acoustic Doppler curren
profiler (H-ADCP)
TeledyneRD Instruments
10025 cfs ChannelMaster Horizontally Oriented +0.1cfs NA
Stream Flow horizontally oriented Acoustic Doppler
acoustic Doppler curren
profiler (H-ADCP)

AParametewill not be used in SWQMIS

*Parameters and CVS acceptance criteria for use in the Clean Water Act 305(b) and 303(d) lists per SWQM DQOs

**Method not based orStandard Methods for the Examination of Water and Wastew2@rEdition, 1998. U.S. Environmeat
Protection Agency (EPA) Region 6 has approved Toroidal and Optical DO methods for use in the CWQMN.

*** Turbidity DQO taken from USGS CWQMN monitoring stations.

°C = degrees centigrade

mg/L = milligrams per liter

uS/cm = mirco Siemens per centimeter

DO =Dissolved Oxygen

DQO = Data Quality Objective

USGS = United States Geological Survey

LEADS = Leading Environmental Analysis and Display System

NA = Not Applicable

NTU = Nephelometric Turbidity Unit

RPE = relative percent error

SC = specific conductance

TBD = to be determined

In-Situ =In-Situ Inc. Ft. Collins, CO.

**A physical check of the instruments with a survey rod and/or instantaneous flow meter will be used in lieu of a calibration
verification standard for the Gage Height, Average Stream VelocitySiream Flow parameters. If sensor does not meet acceptance
criteria, sensor corrective action and/or sensaatibration is performed. Data is not invalidated as a result of not meeting acceptance
criteria.
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A7.1 Multiprobe Sensor Fouling andCalibration Verification Samples

. Over deployment periods, the interface between sensors and the environment
can become fouled by a variety of organisms, sedimentation and chemical coatings.
Sensor fouling can compromise data quality. The CWQMN CVS protocols may not
accurately assegmtential sensor fouling effects on data quality. The USGS has
developed protocols fassessing sensor fouling. TREEQ is currently evaluating the
application of USGS procedureSensor fouling will not be addressed by tHeBBI
project at this timelf the TCEQ determines a method for accurately assessing sensor
fouling, then those proceduredl be included irafuture amendment to this QAR
future revisions of the GBRAO1,In-Situ Inc. MulttParameter TROLL 9500 SG#hen
the procedures arenfilized

A7.2 In-Situ TROLL 500 Level Sensor

CWQMN water level and sample depth measurements are used for water quality
measurement data interpretation at all network sites where level sensors are deployed,
providing information to data validators, stperators, and data users to remotely (via
website) survey near reame or historic conditions at a given station. THOLL 500
is equipped with an SB12 interface in order to transfer data to a Zeno data logger at the
Cypress CreekIpstream othe Banco River ConfluenceStation#12673). The Zeno
datalogger i€apable of utilizing simple math calculations to predict stream ificive
Cypress Creekom a linear regressn analysis of gge height data versus instantaneous
flow readings. The streanflow measuremerttecomes more accurate as more stage
height and instantaneous flow readingsraeasured and added into the calculation.

Table A7.2
MQQOs for In-Situ TROLL 500 Level Sensors
PARAMETER LEADS UNITS INSTRUMENT RANGE METHOD Acceptance
PARAMETER Criteria
CODE
GageHeight 10065 feet | M-Situ ';AO%TROLL 0-33 feet PreSSL\J/reen'trﬁgnsduce +6.0in.*

*If sensor does not meet acceptance criteria, sensor corrective action and/or sealioratéon is performed. Data is riovalidated
as a result of not meeting acceptance criteria

in. = inches

MQO =Monitoring Quality Objective

A7.3 Teledyne RD Instruments ChannelMaster HADCP

The Teledyne RD Instruments ChannelMakt@iizontally oriented acoustic
Doppler current profiler (FADCP) is used to measure streatagevelocity and
dischargeat the Geronimo Creek at SH1234tion#14932) TheRD ChannelMaster is
equipped withatemperaturg@age pressurgéransducerand \ertical beansystemin order
to providemoreaccurate water velocity, stage and dischargeatedean SDI.2 interface
to transfer collected data to an attached Sutron data lodies system is designed to
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provide highly accurate flows in areas of slamdrapidly changing streartows, such as

those found in the Geronimo Creek watershed

Table A7.3
MQOs for Teledyne RD ChannelMaster HADCP
PARAMETER LEADS UNITS | INSTRUMENT RANGE METHOD Acceptance
PARAMETER Criteria
CODE
Teledyne RD
Instruments
ChannelMaste
horizontally 0-33 feet Vertical Beam
Gage Height 10065 feet oriented w/Backup Pressure +6.0in.*
acoustic Transducer
Doppler curren
profiler (H-
ADCP)
Teledyne RD Highly
10026 cfs Instruments | dependent | srizontally Oriented | +0.1 cfs*
ChannelMaste upon Acoustic Doppler
St horizontally | temperature,
ream : .
Velocity orlente_d salinity,
acoustic suspended
Doppler curren{ materials and
profiler (H- accuracy of
ADCP) channel profilg
Teledyne RD | Dependent
10025 cfs Instruments upon Horizontally Oriented | +0.1 cfs*
ChannelMaste] temperature, Acoustic Doppler
horizontally salinity,
Stream Flow oriented suspended
acoustic materials and
Doppler curren{ accuracy of
profiler (H- | channel profilg
ADCP)

*If sensor does not meet acceptance criteria, sensor corrective action and/or seiwatien is performed. Data is not invalidated
as a result of not meeting acceptance criteria

in. = inches

MQO = Monitoring Quality Objectives
cfs = cubic feet per send

A7.4 Guadalupe RiverBasin Network Turbidity Measurements

A variety of measurement techniques can be used to measure turbidity. Data from
differing instrumentation and sample matrixes can be highly variable. The only approved
EPA method foturbidity is EPA Method 180.1. EPA Method 180.1 utilizes a white or
broadband light source. Data produced by this method are reported as NTU. EPA
Method 180.1 is a laboratory method.

Currently, the CWQMN utilizes ISO Method 7027 for turbidity (fornmdetails
see section B4). C@MN turbidity data is not usable for regulatory purposes. The
CWQMN uses NTUs to report turbidity data collected by the ISO Method 7027 until the
appropriate SWQMIS Parameter code can be identified.

A7.5 Ambient Water Reporting Limits (AWRLS)
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The AWRL establishes the reporting specifications at or below which data for a
parameter must be reported to be compared with freshwater criteria. AWRLs have been
set by water programs for ambient data to be used in assessmenasé¢hatrdgulatory
purpose. These lelgeare established for each @ as a minimum concentration where
data can be reliably reporte®WRLs will not be analyzed with the Guadalupe River
BasinNetwork continuous monitoring instrumentation. AWRL inforioatrelating to
laboratory testing methoggerformed as a part tiie stormwater portion d@his project
can be found in Appendix of this document.

A7.6 Representativeness

By design, the CWQMN measures water quality in greater temporal detail and resolution
than is possible with grab samples or short term deployments of monitoring
instrumentation. In general, monitoring locations are chosen based on the location being
representative of the water body. Areas of excessive vegetation, turbulence, shifting
stream bottoms should be avoided. Baaker area with little flow should be avoided

unless the type of area is representative of the water Badyselection, the appraate
sampling regime, the sampling of all pertinent media according to TCEQ SOPs, and use
of only approved analytical methods will assure that the measurement data represents the
conditions at the siteContinuous waterquality data are collected on a tme frequency

and are separated by approximately even time intervals

A7.7 Comparability

Confidence in the comparability of data sets for this project and for water quality
assessments is based on the commitment of project staff to use only apprguetysam
and analysis methods and QA/QC protocols in accordance with quality system
requirements and as @eed in this QAPP and in TCEQ approv@@Ps. Waterquality
measurement®r CWQMN and this projecre based o8tandard Methods for the
Examinationof Water and Wastewate20" edition, 1998, unless otherwise noted.
Comparability is also achieved by using SOPs, reporting data in standard units by using
accepted rules for significant figures and by reporting data in standard formats.

A7.8 Precision

Precisionis a measure of mutual agreement among individual measurements of
the same property, usually under prescribed similar conditions, expressed generally in
terms of the standard deviation, and is an indication of random &edermining and
calculating precision for the purposes of this quality assurance project pialy is
applicable to the stormwater portion of this project which can be found in Section B5 of
Appendix L of this QAPP

Laboratory precision is assessed by panng replicate analyses of laboratory
control samples in theample matrix (e.g. denized water, sand, commercially available
tissue) or sample/duplicate pairs in the case of bacterial analysis. Precision results are
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compared against measurement pannce specifications and used during evaluation of
analytical performance. Programefined measurement performance specifications for
precisionof the laboratory measurements for stormwaterdefined in Table A7 .df
Appendix L of this QAPP

A7.9 Bias

Bias is the systematic or persistent distortion of a measurement process that
causes errors in one direction (i.e., the expected sample measurement is different from the
sampl ebds true vStdndae E49). A AdhSuiement3s@ahsidered
unkbiased when the value reported does not differ from the true value. Bias is determined
through the analysis @VS check standargsepared with verified and known amounts
of all target analytes in the sample matrix (e.giahezed water, sand, commerdjal
available tissue) and by calculating percent recovery. Results are compared against
measurement performance specifications and used during evaluation of analytical
performance. Prograwtefined measurement performance specifications for bias are
specifed in Table A7.1.Determining and calculating bias for the purposes of this quality
assurance project plan is discussed in Section B5.

A7.10 Calibration Verification Sample (CVS)

A calibration verification sample (CVS) is a prepared standard with a known and
verified amount of the target analyte. A CVS standard is analyzed for all measured
analytes following a deployment period in order to assess the effect of bias and sensor
fouling on the instrument calibration.

A7.11 Completeness

The completeness of the data is basically a relationship of how much of the data is
available for use compared to the total potential data. Ideally, 100% of the data should be
available. Howeverhe possibility of unavailable data due to accidem@functioning
instruments, vandalisnetc. is to be expected. Therefore, it will be a gdmgral of the
project(s) that 7% data completion is achievdd.the CWQMN a general requirement
for data conpleteness has been set at 75 percent return. Periods of no flow or dry
conditions necessitate shutdown of some instrumentation and these times are not
considered in the goal for data completeness. Calculation method for data completeness
is discusses iBection C1. Requirements for data completeness for use in the CWA
305(b) and 303 (d) Lists are discussed in Section D2.

A7.12 Limit of Quantitation

AWRLs (Table A7.1) are used in this project aslitmt of quantitation specificatio
Laboratorylimits of quantitatiormust be at or below the AWRL for each applicable
parameter.An LOQ samples will not be run for continuous monitoring instrumentation,
however, a Calibration Verification Sample (CVS) will be run after deployment, in
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accordance witl®BWQMN Procedures Vol.,1n order to determine acceptability of the
data.

A7.13 Data Verification and Validation

The GBRA will monitor data weekly via the internewat/w.texaswaterdata.org
in order to ensure that the continuous monitors are functioning correctly. A TCEQ
trained data validator from the GBRsAaffwill validate thecontinuous monitoringata
using the MeteoStarEADS validation tools according tocCEQ SOP DQR®15.
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A8 Special Training/Certification

GBRA staff will be the lead for site operation and maintenance farahgnuous
monitoring stationsTr ai ni ng will be provided by the ma
representative, C.C. Lynch and Associates. The TCEQ@ha&xtensive base of
professional and skilled employees that GBRA will tap into if the need for additional
information, troubleshooting or training is needed on th8itn TROLL 9500 )n-Situ
TROLL 5000r Teledyne RD Instruments ChannelMasteABICP. Sandard operating
procedures are available fiie TROLL 9500 and TROLL 500 &mployees of GBRA
and TCEQ. The instrument mansiatealso available for reference.

The GBRA staff hascompleted LEADS Data Management training.

If the GBRA laboratoryanalyzs samples under this QAPP they will nibet
requirements contained in section 5.4.4 of the NELAC standards (concerning Review of
Requests, Tenders, and Contracts)

Global Positioning System (GPS) equipment may be used as a component of the
information required by the Station Location (SLOC) request process for creating the
certified positional data that will ultimately be entered into the TCEQ SWQMIS
database. Any Positional data obtained by the Clean Rivers Program grantees using a
GlobalPosiob ni ng System will follow TCEQ6s OPP 8.
collection and management of positional data.

Positional data entered into SWQMIS will be collected by a GPS certified
individual with an agency approved GPS device to ensure thagmey receives
reliable and accurate positional data. Certification can be obtained in any of three ways:
completing a TCEQ training class, completing a suitable training class offered by an
outside vendor, or by providing documentation of sufficienB@Rpertise and
experience. Contractors must agree to adhere to relevant TCEQ policies when entering
GPScollected data.

In lieu of entering certified GPS coordinates, positional data may be acquired with
a GPS and verified with photo interpolation gsancertified source, such as Google
Earth or Google Map. The verified coordinates and map interface can then be used to
develop a new Station location.

All special training and certification information relevant to the stern portion
of this project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section A8 of Appendix the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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A9 Documents and Records

The GBRAIs expected to maintain records that include sufficient information to
reconstruct eactinal reported measurement fraire variables originally gathered in the
measurement process. This includes, but is not limited to, information (raw data,
electronic files, and/or hard copy printouts) related to sample collection, measurement
instrument calibration, QC checksofsampyj or measur ement equi pmen
measurement values, an audit trail for any n
measurement values, an audit trail for any n
measurement valgéraceability documentatiofor reference standards.

Difficulties encountered during sampling or analysis is documented in operator
logs to clearly indicate the affedteneasurements.

All documents and records information relevant to the gieomt portion of this
project deahg with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section A9 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

A9.1 Documentation of Procedures and Objectives

1. Published guidanceCpde of Federal Regulation$S. Environmental Protection

Agency (EPA) and EPQuality Assurance Handbopk

Continuous Water Quality Monitoring Network Project Plan

Method specific SOPs

l nstrument manufacturerods technical suppo

GBRAGuadalupe RiveBasinNetwork Quality Assurance Project PlalrCEQ

Quality Management PlaisBRA and TCE(QGtandard Operating Procedures and

the CWQMNQuality Assurance Project Plan

TCEQ Surface Water Quality Monitoring Procedures, Volume 1

7. TCEQ SOP DQR®15Validation of Continuous Water Quality Monitoring Data
by Multi-parameterSonde

ablrown

o

A9.2 Record Keeping

Guadalupe RiveBasinNetworkpaperrecords are kept fa minimum of one
year.GRBN written records are archived after one year and kept as retrievable electronic
records indefinitely, or for the life of the projedElectronic Dataecadsstored in the
TCEQ LEADS systenare kept indefinitely or for the life of a project. Please see Table
A9.1 for type of record and location.
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Table A9.1
Project Documents and Records
Document/Record Location Retention * Format
(Paper/electronic)
QAPPs,Amendments and TCEQ/GBRA OneYear/ Paper/
Appendices Indefinitely Electronic
QAPP Dstribution GBRA One Year/ Paper/
Documentation Indefinitely Electronic
QAPP Commitment étters GBRA One Year/ Paper/
Indefinitely Electronic
Field Notebooks oField GBRA One Year/ Paper/
DataSheets Indefinitely Electronic
Field EquipmentCalibration/ GBRA One Year/ Paper/
Maintenance logs Indefinitely Electronic
QC Standards Certificate g GBRA One Year/ Paper/
Analysis Indefinitely Electronic
LEADS Electronic Logs, CFEP Indefinitely Electronic
Validator Logs and
CalibrationVerifications
LEADS Validator Notes CFEP Indefinitely Electronic
Chain of Custody (COC) GBRA One Year/ Paper/
Records Indefinitely Electronic
Field SOPs GBRA One Year/ Paper/
Indefinitely Electronic
Field Staff Training Record GBRA One Year/ Paper/
Indefinitely Electronic
Laboratory QA Manuals GBRA One Year/ Paper/
Indefinitely Electronic
Laboratory SOPs GBRA One Year/ Paper/
Indefinitely Electronic
Laboratory StaffTraining GBRA One Year/ Paper/
Records Indefinitely Electronic
Instrument Raw Data Fileg GBRA One Year/ Paper/
Indefinitely Electronic
Instrument Readings/ GBRA One Year/ Paper/
Printouts Indefinitely Electronic
Laboratory Data Reports/ GBRA One Year/ Paper/
Results Indefinitely Electronic
Laboratory Equipment GBRA One Year/ Paper/
Maintenance Logs Indefinitely Electronic
Laboratory Calibration GBRA One Year/ Paper/
Records Indefinitely Electronic
Corrective Action GBRA One Year/ Paper/
Documentation Indefinitely Electronic

* GBRA retains written and electronic formats at a frequency based on State of Texas document retention
requirements. GBRA Retention of data in paper format is for one year and indefinitely in electronic or
microfilm format.

CFEP = Comms FrofEnd Processor computer located at TCleadquarters in Austin, Texas.

A9.3 Data Reporting
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Guadalupe RiveBasinNetwork andCWQMN environmental data is stored
electronically in the MeteoStar/LEADS System. Selected validatadsifbbaded in the
SWQMIS database. See Section B10 and Section D1 and D2 for more details.

A9.4 Documentation Control Plan

This section describes the procedure and responsibilities for document control
used by the Guadalupe Riv@asinNetworkProject and the TCEQ CWQMN Project for
environmental sample collection and analysis.

All SOPsutilized by theGuadalupdriver BasinNetwork Projectwill either be
attached to the this Quality Assurance Project Plan for approval or the most current
versian of TCEQ CWQMN Standard Operating Procedures. Document control
procedures for laboratory SOPs utilized for the short term stormwater portion of this
project can be found in Appendix L of this QAPP.

PDFs of thecurrent CWQMNQAPP, SOPs and Project Plams available via the

internet at: Wwww.texaswaterdata.oyg The GRBN QAPP and project specific SOPs will

be distributed to everyone on the distribution list of this document and held for the length
of the projet

It is the responsibility ofhe GBRALto ensure they are properly following the
most current revision of these documents. TBEQWater Quality Planning
Monitoring & Assessment Section Manager, CWQMN Program Manager and QC
Officer are responsible fapproving newf CEQ SOPs and SOP revisions. The QC
officer is responsible for changes to I @EQ SOPs. The GRBN QC officer is
responsible for submitting new QAPP amendments, SOP amendments, and SOPs and the
TCEQ NPS Project Manager is responsible f@raping all QAPP amendments, SOP
amendments and SOPs for this project.

All logbooks containing data or sample information are uniquely identified with a
logbook number. Each site operator has the responsibility of maintaining the logbooks
for a minimum of five years or untihe end of the projecAnalytical data records ar
stored on site for a minimum oheyearin paper format and a minimum of five years in
electronic format.Indelible ink will be used for all hardritten documents. Changes
made to handvritten documents must be done by using a single line to siukthe
text. The changes are then initialed and dated.
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Bl Sampling Process Design
B1.1 Network Design/Siting Rationale

The selected sigdor deployment of the kSitu MP Troll 9500;Troll 500 and/or
the Teledyne RD Instrumen®hannelMastearethe Geronimo Creek at SH123
(Station#14932) Cypress Creek 200 meter upstream of the Blanco River Confluence
(Station#12673)and Sandies Creek at Cheapside R&dtion#13657) Continuous
monitoring will complement existing routine arebt monitoring being conducted the
GBRA, Texas State Soil and Water Conservation Board (TSSWCB) and aCiEEse
locations.The Cypress Creek and Sandies Creek locatian$CEQ routine monitoring
stations The Geronimo Creek location is a distioned TCEQ monitoring station with a
significant amount of historical routine monitoring data. All three monitoring stations are
situated in locations with a high potential of receiving-pomt source pollution loading
during storm water runoff events.

All three monitoringsites collectField parameters that may be used for
assessment purposes anbidity datathatshouldnotbeused for assessment purposes.
Additionally, the Geronimo Creek at SH12Z3#tior##14932) station will repodage
height andstream flow data from an RD Instruments ChannelMastaDIEP and the
Cypress Creek 200 meter upstream of the Blanco River ConfluStade#12673)
station will reporigageheight and stream flow data from a TROLL 500 Sonéield
parameters are analyzadd available tthe TCEQ and the primary data users, including
theWatershedPartnership, the GBRA and the TSSWCBSamples will be collected
following procedures detailed in the latest version of the TCEQ guidance document,
Surface Water Quality Monitmg Procedures, Volume 1 (REL5).

Thecontinuous monitoring stations doeated in the flood plain.
Consequently, the site has the potential to be damaged by flood waters during severe
floods. Potential flooding was a consideration in the site dpuednt process.
Additionally, the sampling equipment and support equipment located in the stream bed is
subject to frequent flooding. Tee components are securedbtimige abutmestor other
permanent structures and shouldchpable of surviving a giveflood. However, it is
accepted that the support system and components will need periodic replacement and
repair.

All sampling process design information relevant to the sieomt portion of this
project dealing with the collection and laboratory asiglpf nitrate nitrogen and
Escherichia colin stormwater will be addressed in section B1 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwataonitoring unless specifically
referenced in Appendix L of this document.
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B2 Sampling Methods

The InSitu TROLL 9500 (field parameters) measures ambient surface water by
makinga discreteneasurement of water thestream. The instrumentdeployed
directly inthe water body of interest ana@nchored to an immovable fixture located on the
shoreline. This configuration was selected because of the potential for flash flooding that
could lead to the loss of the eguoipnt to high flows and/or subject the unit to high
suspended solids associated with flood flows. fiedeis positioned aslose as possible
to the portion of the streamhich contains 50 percent of the total flow. TheSitu
TROLL 9500 takes measurente directly from thestreantfor field parameters and
turbidity. This meter will record measurements every 15 minuié® flow meters and
gageheight meters wilalsotake measurements every 15 minutes

All sampling methods information relevant to thestfierm portion of this
project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section B2 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control proceddiound outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

B2.1 Monitoring Equipment

Instrument specific analytical standard operating procedures (SOPs) describe
supportequipment, sampling and analytical procedures. Currenti§itinTROLL 9500,
and InSitu TROLL 500 operating manuals are being used as guidance for maintenance
activities. Table B2.1 lists the monitoring methods and equipment that will be
implemented atach continuous monitoring station.
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Table B2.1
Monitoring Methods and Equipment
CAMS Station Location Measurement Method Telemetry Station Parameters
741 Geronimo Creek at Sondein Situ Wireless Surface
SH 123, near (In-Situ Inc. MP Troll 95000 Modem Water Temperature,
Geronimo, TX & RD Instruments SC, DO, pH,
(Station#14932) ChannelMaster) Gage Height,
Water Flow Rate
TBD* Cypress Creek, 200 Sondein Situ Wireless Surface
meters upstream of| (In-Situ Inc. MP TROLL Modem Water Temperature,
Blanco River 9500 & Level TROLL 500) SC, DO, pH,
Confluence in Gage Height,
Wimberley, TX Water Flow Rate
(Station#12673)
TBD* Sandies Creek at Sondein Situ Wireless Surface
Cheapside Road, 2| (In-Situ Inc. MP TROLL Modem Water Temperature,
miles NE of Westhoff| 9500 & USGS Flow Gagin SC, DO, pH,
TX (Station#13657) Station) Gage Height,
Water Flow Rate

*TBDiATo Be D eThiesitawill noérdcéive a CAMS number until a Site Initiation form has been
completed A request for anodem with an IP address has been made to TCEQ CWQMN staff. The Site
Initiation Form cannot be completed until an IP address has been assigned.

In-Situ TROLL 9500

This is a multiprobe that isapableof monitoring pH, temperaturspecific
conductancgedissolved oxygen and turbidity.

In-Situ TROLL 500

Sonde deployed in stream, capable of measuring prédsptiefrom 0 to 33 feet
of water in order to determirgageheight.

RD Instruments ChannelMaster Horizontally Oriented Acousic Doppler Current
Profiler (H-ADCP)

Sidellooking acoustic Doppler capable of measuring stream velocity and
calculating stream flow.

B2.2 Sampling/Measurement SystentCorrective Action

Corrective action measuresthé continuous monitoring stationsll be taken to
ensure that Data Quality Objectives are attained. The GBRA Water Quality Technician is
responsible for monitoring the performance of the measurement and support equipment
and identifying problems or potential problems. When problemslantified that cannot
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be resolved by GBRA Water Quality Technician, the GBRA Water Quality Technician
notifies the GBRA Project Manager who is responsible for coordination witkPise

project manageo resolve the probleniThe GBRA Water Quality Technician may be
authorized by the GBRA Project Manager to utilize budget funds to coordinate instrument
repair by vendors and vendor contractors in order to repair malfunctioning equipment.
The GBRA Project Manager reports thelgean and necessary corrective action to the

NPS Project Manager

The GBRA Water Quality Technician is responsible for documenting problems
and corrective actions in the appropriate instrument logbook. When problems could affect
data quality the GBRA Wat&uality Technician is also responsible for making note of
the problems on the data summary form that accompanies the electronic submittal of the
data to TCEQ for data assessment purposes.



Guadalipe River Basin Network Quality Assurance Project Plan
May 13 2011
Paged4

B3 Sample Handling and Custody

Water quality is mesured from ambient water and the data collected is transmitted
via wireless mdem to the TCEQ MeteoStar/LEARMtabase Electronic equipment and
data collected as a part of this project will not be documented on a custody form. Any
physical samples thare collected as a part of this project will be transported and
documented on a Chain of Custody in accordance with the GBRA Regional Laboratory
Sample Receiving SOP and GBRA Regional Laboratory QASM.

All sample handling and custody procedures relevant to thetgmorportion of
this project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section B3 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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B4 Analytical Methods

The methods uskby the InSitulnc. MPTROLL 9500 for pH and conductivity
are based oBtandard Methods for the Examination of Water and Wastey2i2r
Edition, 1998. The method used by theSitu Inc. MP TROLL 9500 for temperature is
b a s e dMetloods fafi Chemicanalysis of Water and Waste® Ma n u-600/4 # EP A
79-020. The method used by theSitu Inc. MP TROLL 9500 for dissolved oxygen is
ASTM No. D88805 Method C. Data comparability is achieved by following approved
standardized analytical methods and opeggpirocedures. Methods must be documented
to minimize variation in procedures and results. Th8ita TROLL 500 calculates
water level from pressure transducer measurements and known reference point.

Thecontinuous monitoringnethod summaries are peesed in Table A7.1. This
table includes method, analytical technique and performance criteria.

Analytical system corrective actions are addressed in Section C1 Q/ARB.

All analytical methodsnformationrelevant to the sheterm portion of this
project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section B4 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

New Technology

Thecontinuous monitoring statids using experimental technology withe
turbidity probe on the k&ituInc. MP TROLL 9500and the Teledyne RD Instruments
ChannelMaster FADCP. Consequently, method performance determination can take
place after sampling equipment has been deplapeddoegins recording datdf
necessary after deployment, @APP will be amended teflect change in method
performance criteria that more appropriately reflect the performance capabilities of the
instrument The GBRA Project Manager and Water Quality Technician are responsible
for developing new sampling and measurement technology.

New method performance is evaluated and documented. Method performance for
new methodsnay be evaluated by examining frequency of calibration verification
failures.
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B5 Quality Control (QC)

For a Quality Assurance (QA)/QC program to be successful, it is essential that
specific controls be established and maintained throughout the measurement process. QC
includes technical activities that measure the attributes and performance of the sampling
and analysis process against defined standards to verify that they meet the needs of the
project. Data quality is assessed, controlled and measured by using standard operating
procedures (SOPs), QC samples and data reviews.

Programdefined measuremeperformance specifications are specified in Table A7.1.

All quality control procedures relevant to the skerm portion of this project
dealing with the collection and laboratory analysis of nitrate nitrogerkEadiderichia
coli in stormwater will beaddressed in section B5 of Appendix L of tBuadalupe River
Basin NetworkQAPP. All quality controprocedures foundutside of Appedix L will
not be applicable to stormwater monitoring unless specifically referenced in Appendix L
of this document.

In-Situ MP TROLL 9500

Sonde DO, pHgonductivityand Turbidityparamegrs are calibrated at a monthly
frequency DO, SCpH and Turbiditycalibration verification samples (CVSs) are
analyzed at anonthly frequency.

Stream Depth and stream flamstrumentation are evaluated by making
instantaneous flow readings at the deployment locatitiizing measurement methods
provided in the TCEQ SWQM Procedures Manual, Volume 1, and/or measuring water
level with a graduated survey rod at the point gfiadgment.

Multiprobe Temperature checks

After every deployment period, network multiprobe temperature sensors are
checked against National Institute of Standards and Technology (&EEERDble
thermometers. The multiprobe measured temperature musthie + 0.50 degrees
Celsius of the NIST thermometer. If the multiprobe temperature sensor does not meet the
+ 0.50 degrees Celsius criterion the DO, SC antbierature data are invalidated back to
the point of the last passing temperature check.

Precision
Precisionis assessed by comparing replicate analyses of CVSs in the sample

matrix (e.g., deonized water).Currently, sondand flowprecision is not being
determinedand laboratory precision is discussed in Appendix L of this QAPP.
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Water Quality Calibration Verification Samples

Instrument calibration is periodically assessed using CVSs. These standards are
analyzed to determine if fouling and/or instrument drift has caused sensors to exceed
criteria. The CVS is prepared from the same stahdsed to generate the initial
calibration curve. The CWQMN CVS procedures may not accurately characterize the
effects of fouling on sensor performance. The TCEQ is currently evaluating the
application of USGS fouling measurement procedures.

Bias

Currently, sonde measurement bias is determined using CVSs. Tables in Section
A7 list sonde performance specifications.

Conversely, measurement bias can be expressed in terms of relative percent error (RPE):

RPE =(Y 1T X) x 100
X

Where: Y = measuredalue; and
X = known value.

Sensitivity

Method sensitivity is estimated using method detection limit studies after initial
instrument setup, after major modifications, and at least annually thereafter. Detection
limit determination is consistent with0 CFR Part 136 Appendix B to the extent
possible. This requires replicate fortification of seven different blanks at a concentration
three to five times the expected detection limit, if possible. Each fortified sample is
analyzed and the measured anabjtstandard deviation is multiplied by the appropriate
Student 6s fAto value to det Q9pmrcenmteertaimyn cent r at i
that the measured concentration is not due to background noise. The calculated detection
limit is confirmed byanalyzing one standard at two to five tinties calculated detection
limit. Method sensitivity is not evaluated for myttiobe pH, Temperature, Dissolved
Oxygen, Conductivity or Turbidity analysis.

Corrective Action Related to QC

Any deviationfrom the procedures documented in the SOP, including any QC
samples which do not meet the frequency requirement or acceptance criteria, will be
documented in the operatorés | og by the GBRA
will contain a descriptionf the exception, the cause (if possible), the affected data, and
the impact on the data record. Any affected data will be qualified accordiNgte: A
failing QC sample can be followed by a single replicate analysis to determine if there is a
system#c problem. If the replicate analysis meets all acceptance criteria, then the
system may be deemed as providing acceptable data. Conducting multiple analyses,
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however, to obtain a single passing QC sample when no corrective action as a result of an
assgnable cause or instrument maintenance is performed is not acceptable. If either the
original QC sample or its rerun passes, then the failing QC analysis is considered to be an
anomaly, and its results are not used for data assessment. Best profpshiomaht is

needed at times to determine if a QC sample is representative of ambient measurements.
QC sample anomalies should be documented.
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B6 Instrument/Equipment Testing, Inspection
and Maintenance

Instrument maintenance activities are docuteén equipment dedicated
logbooks. Preventative maintenance records contain information on periodic routine
maintenance, symptoms, troubleshooting effort descriptions, results and-tiglow
observations. Records will include the date, time, and the oamaials of the
individual performing the maintenance. These records are vital tools in historic
instrument performance and are an aid to future troubleshooting. GBRA maintenance
documents are based on the manuegarmedwter 6s r e
the instrument after deployment during the method development project phase.

GBRA stocks various consumable and replacement items footimuous
monitoring stations The GBRA Water Quality Technician is responsible for coordinating
the necessary supply and parts in stock. When necessary, C.C. Lynch and Associates will
travel to the monitoring site to assist in the repair or replace support equipment that cannot
berepaired or replaced by GBRA personnel.

The InSitu MP TROLL 9500 isleployed directly inhewater body of interest
andanchored to an immovable fixture located on the shoreline. This configuration was
selected because of the potential for flashding that could lead to the loss of the
equipment to high flows and/or subject the unit to high suspended solids associated with
flood flows. However, it is accepted that the support system and components will need
periodic replacement and repair.

Currently the instrumentdés operating manu
maintenance activities.

All instrument/equipment testing, inspection and maintenance procedures relevant
to the shorterm portion of this project dealing with the collection #dabratory
analysis of nitrate nitrogen aigscherichia colin stormwater will be addressed in
section B6 of Appendix L of the Guadalupe River Basin Network QAPP. All quality
control procedures found outside of Appendix L will not be applicable to statenw
monitoring unless specifically referenced in Appendix L of this document.
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B7 Instrument Calibration and Frequency

Before sample analysis, calibration standards are analyzed to establish instrument
response. Concentrations or constitaeme calculated using multipoint or singleint
calibration responsem-Situ 9500 Field Parameters are calibrated monthiySitim 500
Level is calibrated before deployment and following a corrective action.

All instrument calibration and frequey procedures relevant to the shiatm
portion of this project dealing with the collection and laboratory analysis of nitrate
nitrogen andescherichia colin stormwater will be addressed in section B7 of Appendix
L of the Guadalupe River Basin Networl&ARP. All quality control procedures found
outside of Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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B8 Inspection/Acceptance of Supplieand
Consumables

New batchesf supplies are tested before use to verify that they function properly
and are not contaminated. The laboratorySPWyprovides additional details on
acceptance requirements for laboratory supplies and consumables.

All inspection/acceptance of supplieslasonsumables relevant to the skertm
portion of this project dealing with the collection and laboratory analysis of nitrate
nitrogen andescherichia colin stormwater will be addressed in section B8 of Appendix
L of the Guadalupe River Basin Networl&ARP. All quality control procedures found
outside of Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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B9 Non-Direct Measurements

Only data collected directly under tiggAPP will berepoted to the TCEQNPS
Project Manager This project will notreportany acquired or nedirect measurement
datato theTCEQNPS Project Managéehat has been or is going to be collected under
another QAPP. All data collected under thisRpAand any acquired or ndirect
measurements will comply with all requirements/guidance of the project.

All non-direct measurements information relevant to the sieomt portion of this
project dealing with the collection and laboratory analysis toditei nitrogen and
Escherichia colin stormwater will be addressed in section B9 of Appendix L of the
Guadalupe River Basin Network QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unlessifipally
referenced in Appendix L of this document.
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B10 Data Management

Water quality, wategageheight, sample depth data and operator logs (containing
quality control results and other information) are transferred to the TCEQ headquarters
(Austin, Texas) Comms Frofiind Processor (CFEP) computer through Regional
Hewlett Packard 712/60 computers thatomatically download data every 15 minutes
by wireless modem. The data are secured from tamperirggroption over the carrier
line through an unlisted telephone number, pass code protection, and error checking
protocol.

The measurement instrumetidaé is connected to a Zerar Sutrondata logger
system. The data loggers system records the analog output voltage of each instrument
once a second, digitizes it, and stores the data sequentially amifivee averages in a
record. A record consists &fequential fields of data for as many channels as are
activated for the monitoring station. Every 15 minutes, the Hub computer collects the
previous data from the monitoring stationés
secured from tampering or caption over the carrier line through an unlisted telephone
number, pass code protection and error checking protocol.

If the telemetry method fails, the data logger is capable of recording and storing
data until the data are overwritten with newly generated data. Once communications are
re-established the data are automatically downloaded to the CFEP computer. GBRA will
check the operational status of the station every business day via the TCEQ website. If
communications problems are detected, the GBRA Water Quality Field Technician will
initiate corrective action after notifying the GBRA Project Manager. The GBRA®r0j
Manager will ensure that corrective action was taken and that the action was effective.

The MeteoStar/LEADSprocessing program checks for correct date, time,
sampling site number and proper formatting of raw data fields. It then calculates five
minute and hourly averages, converting voltages to engineering units. The data are
stored in a temporary disk file. TheuadalupeRiver BasinNetwork CWQMN data
validator will work from this file through a GBRA computer on a graphical interface and
behindthe TCEQ LEADS firewall to validate theeld parametedata. The GBRA data
validators obtain field sonde QC information from the MeteoStar/LEADS apdia,
which is entered by GBRA GBRA will access the MeteoStar/LEADS TCEQ webpage
operator log ahttp://tceqwatercal.ipsmtgom to enter operator logs. Site cooperators
who have obtained authorization can access the MetddSgdS TCEQ web page
operator log via the Virtual Private Network to enter operator logs.

After data validation, the data are coded in the file. The coded data in this file are
considered nAvalidated datao and are archived

All data management information relevant to the sterh portion of this project
dealing with the collection and laboratory analysis of nitrate nitrogeradigerichia
coli in stormwater will be addressed in section B10 of Appendix L of the Guadalupe
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River Basin Network QAPP. All quality control procedures found outside of Appendix L
will not be applicable to stormwater monitoring unless specifically referenced in
Appendix L of this document.

SWQMIS Data Base

A data loader has been developed tbatls validated CWQMN data into the
SWQMIS data base for long term storage and management. Only data collected and
validated under an EPA or TCEQ approved QAPP will be stored in SWQMIS. The
dataset of record will be considered the SWQMIS dataset. Datapstem users have
the ability to:

e Visualize, using ArcIMS map features of SWQMIS, CWQMN station locations.

e Access the CWQMN QAPP associated with eachtiesd data result.

e See the historgf any changes made 8WQMISto CWQMN data once it is
stored iNSWQMIS.

Only CWQMN data collected and validated under an EPA or TCEQ approved QAPP
will be stored in SWQMIS. Calculated parameters such as total dissolved solids and

salinity will not be stored in the SWQMIS. Additionally, water level and sample
depthparameters will not be stored in SWQMIS.

Table B10.1

Surface Water Quality Monitoring Information System Parameters

Parameter LEADS Parameter SWQMIS Units
Code Parameter Code
Temperature 10010 00010 °C
Specific 10095 00094 uS/cm
Conductance
DissolvedOxygen 10300 00300 mg/L
Dissolved Oxygen, 10301 00301 %
Percent Saturation
pH 10400 00400 pH units
Turbidity 10104 13854 NTU

B10.1 Data Reporting

Data collected in the CWQMN are internally hosted on the Meteostar/LEADS
TCEQ RHONE data serveinternal and external reports and summaries are compiled
from data hosted on this server.
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Data are reported internally on the RHONE Daily Reporting Page at various
frequencies, which are dependent upon project monitoring instrumentation. Data
collectedwith multiprobes and level sensors every 15 minutes are reported in the SWQM
Daily Report in the 18ninute increment of their collection.

Hourly data summary reports are externally available on the TiQistzd
website fvww.texaswaterdata.oydor all station in the network.

Record-keeping and Data Storage

GBRA recordkeeping and document control procedures are contained in the water
guality sampling and laboratory standard operating procedures (SOPs) and this QAPP.
Originalinstrument calibration logs, maintenance logs fagld sheets are stored in the
GBRA offices in accordance with the recenetention schedule in Section A@Qriginal
lab sheets are stored in the GBRA offices in fireproof fileso copies of th&SBRA
database are backed up each Friday on magnetic tape. One copy is stored in a fireproof
sde ina GBRAOoffice, and one copy is stored dfite. If necessary, disaster recovery
will be accomplished by information resources staff using the backup database.

Archives/Data Retention

Complete original data sets are archived as permanent scdectedrnecmedia
and retained osite by the GBRA for a retention period specified in Section A9.

Data Verification/VValidation

The control mechanisms for detecting and correcting errors and for preventing
loss of data during data reduction, data repgrtamd data entry are contained in Sections
D1, D2, and D3.

Forms and Checklists

See Appendix F for th€alibration/CVS Log.
SeeTable D2.1for theData Review Checklist and Summary

Data Handling

All instrument data is émsferred to the MeteoStREADS system and retained
on the TCEQ database.

Any laboratory @tacollectedare processed using the GBRA Regional Laboratory
Information System (LIMS) Data integrity is maintained by the implementation of
password protections which control accestheLIMS and by limiting update rights to a
select user group. No data from external sources are maintained in the database. The
database administrator is responsible for assigning user rights and assuring database
integrity.
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Hardware and Software Reuirements

Hardware configurations are sufficient to tine GBRA LIMSunder the
Windows NT operating system in a networked environm@&QEQ and GBRA
InformationResources staff are responsible for assuring hardware configurations meet
the requirements for running current and future data management/database software as
well as providing technical support. Software development and database administration
are also th responsibility of the information resources department. Information
Resources develops applications based on user requests and assures full system
compatibility prior to implementation.

Information Resource Management Requirements

Company informatioiechnology (IT) policy is contained in IT SOPs which are available
for review atGBRA offices.

Quiality Assurance/Control

See Sections D and B of this QAPP.
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C1l Assessments and Response Actions
Table C1.1
Assessments and Respon&equirements
Assessment | Approximate | Responsible Scope Response
Activity Schedule Party Requirements
Status Continuous GBRA Monitoring of the project] Reportto TCEQ in
Monitoring status and records to Quarterly Report
Oversight, etc. ensure requirements are
being fulfilled
Monitoring Dates to be TCEQ Field sampling, handling 30 days to respond
Systems Audit off determined and measurement; in writing to the
GBRA by TCEQ NPS facility review; and data | TCEQ toaddress
management as they corrective actions
relate to NPS
Laboratory Dates to be GBRA Analytical and quality Submitcorrective
Inspection determined by Quality control procedures actionsthat effect
the GBRA Assurance | employed at the samples collected
Officer laboratory and the under this project
contract laboratory to the TCEQ.
QA of External | Dates to be TCEQ Data | Review of CWQMN To be determined
Paty CWQMN determined by | Management | data validation
Data Validation | TCEQ Data & Analysis performed by parties
Management & external to TCEQ to
Analysis ensure requirements are
being fulfilled and
TCEQ SOPs are adhere
to.

Data Completeness Assessment

See calculation below for how data completeness is calculated. Sites in the
GRBN may be located in interméht streams. &pension of water monitoring can occur

in times of drought.

Data completeness is calculated as follows for stream sites:

% Completeness = Number of valid measurements during stream flow x 100
Total possible measuremeiit3 otal possible measurements during no flow

Corrective Action Process for Deficiencies
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Deficiencies are any deviation from the QAPP, SWQM Procedures Manual,
SOPs, or Data Management Reference Guide. Deficiencies may invalidate resulting data
and may requireorrective action. Corrective act®may includediscardingand re
collectedpreviously collected sample®eficiencies are documented in logbooks, field
data sheets, etc. by field or laboratory staff. It is the responsibility GB#A Project
Manager, in consultation with th&BRA QAO, to ensure that the actions and resolutions
to the problems are documented and that records are maintained in accordance with this
QAPP. In addition, these actions and resolutions will be conveyed to the NPS Project
Manager both verbally and in writing in the project progress reports and by completion of
a corrective action plan (CAP).

Corrective Action

CAPs should:
e Identify the problem, nonconformity, or undesirable situation
Identify immediate remedial actioffspossible
Identify the underlying cause(s) of the problem
Identify whether the problem is likely to recur, or occur in other areas
Evaluate the need for Corrective Action
Use problerssolving techniques to verify causes, determine solution, and geevelo
an action plan
Identify personnel responsible for action
e Establish timelines and provide a schedule
e Document the corrective action

To facilitate the process a flow chart has been developed (see figure C1.1: Corrective
Action Process for Deficiencies).
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Figure C1.1 Corrective Action Process for Deficiencies
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Corrective Action Process for Deficiencies

BEGIN

Any deviation from QAFP,

S

or DMRG is a deficiency

SWQM Procedures, SOPs,

l

Document the deficiency in
detail at point of origin:
field data sheets, lab bench
sheets, loghooks atc.

Notify Appropriate
PA Staff

“Corrective Action Plan®
is initiated and
Caorrection Begins

Why did the deficiency
occur?

Is Data Quality or
Quantity Affected?

Is
Corrective Action
Completa?

Document, Implement
and Complete the

END

Close Corrective
Action Plan and
Report to TCEQ PM

Corraction

Report Status
in Next
> Quarterly
Progress
Report
3

Document the Action
Document the Timeline
Document Responsible

Parties

——7Yes

— __.-4\"'- o

-No

No

Can the prablem
FECUr, oF OCeur in
other areas?

Yes

Can problem he

Contact TCEQ

Yes > FM to discuss
(within 72 hrs)

fixed with immediate
remedial action?

No
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Status of CAPs will be documented the Corrective Action Status Table (See
Appendixl) and included with Quarterly Progress Reports. In addition, significant
conditions (i.e., situations which, if uncorrected, could have a serious effect on safety or
on the validity or integrity of dajawill be reported to the TCEQ immediately.

The GBRA Project Manager is responsible for implementing and tracking
corrective actions. Corrective action plans will be documented on the Corrective Action
Plan Form(CAF) (See Appendix]) and submitted, whrecomplete, to the TCEQ Project
Manager. Records of audit findings and corrective actions are maintained by both the
TCEQ and th&sBRA Project ManagerAudit reports and corrective action
documentation will be submitted to the TCEQ with the Quarterlgiess Report.

If audit findings and corrective actions cannot be resolved, then the authority and
responsibility for terminating work are specified in the TCEQ QMP and in agreements in
contracts between participating organizations.

Overall projectprogress reports are made quarterly. CAF will be submitted with
the data set that it is related to, with a copy included in the quarterly progress report.
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C2 Reports to Management
Reports to TCEQ Project Management

All reports detailed intis section are contract deliverables and are transferred to
the TCEQ in accordance with contract requirements.

Monitoring Systems Audit Report and ResponBellowing any audit performed
by theGBRA, a report of findings, recommendations and respanserit to the TCEQ in
the quarterly progress report.

Quarterly Progress ReparSummarizes th& B R Adxtsvities for each task;
reports monitoring status, problems, delays, and corrective actions; and outlines the status
of each taskds deliverabl es.

Monitoring SystenAudit Response The GBRA will respond in writing to the
TCEQ within 30 days upon receipt of a monitoring system aagddrt to address
corrective actions.

GBRA Evaluation- The GBRA participates in &BRA Evaluation by the TCEQ
annually for compliance with administrative and programmatic standards.

Final Project Report Summarizes th& B R Adrtwvities for the entire project
period including a description and documentation of major project activities; evaluation
of the projectresults and environmental benefits; and a conclusion.

Reportsto GBRA Project Management

Any laboratory work related to this project wik reported to the GBRA Project
Manager bythe GBRA Laboratory upon completion of analyses and data review The
GBRA Laboratory Director/QAO will report as neededresults of assessments
(including data), and significant QA issueshe GBRA Projectnanagement. The
process may includeubmissiorof written reports, including but not limited to CAFs,
audit reports and findings, requests for QAPP amendments.

Reports by TCEQ Project Management

GBRA Evaluation- The GBRA patrticipates in &BRA Evaluation by the TCEQ
annually for compliance witadministrative and programmatic standards. Results of the
evaluation are submitted to the TCEQ Financial Administration Division, Procurement
and Contracts Section.
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D1 Data Review, Verification, and Validation

For the purposes of this daoent, data verification is a systematic process for
evaluating performance and compliance of a set of data to ascertain its completeness,
correctness, and consistency using the methods and criteria defined in the QAPP.
Validation means those processestalndependently of the datgneration processes to
evaluate the technical usability of the verified data with respect to the planned objectives
or intention of the projectAdditionally, validation can provide a level of overall
confidence in the repang of the data based on the methods used.

All data obtained from field and laboratory measurements will be reviewed and
verified for conformance to project requirements, and then validated against the data
guality objectives which are listed in Sectidd. Only those data which are supported
by appropriate quality control data and meet the measurement performance specification
defined for this project will beonsideredicceptable anceportedto the TCEQNPS
Project Manager

The procedures for verdation and validation of data are described in Section D2,
below. TheGBRA Water Quality Technician/Project Data Validai®responsible for
ensuring thaanyfield dataor continuous monitoring datae properly reviewed and
verified for integrity. TheGBRA LaboratoryDirectoris responsible for ensuring that
anylaboratory datgenerated for this projeate scientifically valid, defensible, of
acceptable precision aiibs, and reviewed for integrity. TIBGBRA Data Manager will
be responsible for ensng that all data are properly reviewed and verified/@nd
submitted in the required format to tteethe TCEQ as necessaryThe GBRA Data
Manageris responsible foensuring thaall continuous monitoring dataavebeen
validated by the GBRA data Mdator andalso performs a validation check ©8% of
any laboratory data generatied this project Finally, theGBRA Project Manager, with
the concurrence of tHeBRA QAO, is responsible for validating that all data to be
reported meet the objectivethe project and are suitable for reporting to TCEQ.

GBRA verifies and validates water quality generated by the continuous
monitoring stations. The 18itu TROLL 500 will be validated based on the TCEQ SOP
DQRP015 by GBRA staff. The #&itu TROLL 9500 will be véidated based on an
SOP DQRRO15 The Water depth and flow measurement data will be verified for
reasonableness utilizing the dtion tools on MeteoStar/LEAD&atabase, but the
validation procedure for these parameters will be utilipaditiate instrument corrective
actions. GBRA staffs have beemained by TCEQ Data Management staff to validate
data based on LEADS procedures. Table D1.1 lists the data validator and operator
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Table D1.1
Guadalupe Continuous Monitoring Network Data Validators
Basin CAMS No. Station ID Data Site Operator Site Location
Validator
Guadalupe 741 14932 GBRA GBRA Geronimo
Creek at SH
123
Guadalupe TBD 12673 GBRA GBRA Cypress Creek
above
Confluence
with Blanco
River
Guadalupe TBD 13657 GBRA GBRA Sandies Creek
2 miles NE of
Westhoff

For the purposes of this document, the term verification refers to data review
processes used to determine data completeness, correctness, and compliance with
technical specifications contained in applicable documents (standard operating
procedures, qualitassurance planand analyticamethods).This check is used to
determine if the instruments and telemetry system are working prop&ligation
refers to a specific review process that extends the evaluation of the data set beyond
method and procedal compliance (data verification) to determine the quality of the data
set specific to its intended use.

All continuous water quality monitoring data are reviewsed verified for
integrity continuity, reasonableness, and conformance to project requirements. The
GBRA Data validators perform data review of the data produced by-BgumROLL
9500 and IrSitu TROLL 500, as the dais captured by cellular phone or radio.
Collection and trasmission of the data are confirmed and communications with project
leads are initiated if problems are detected. The data validators will perfounsory
verification of the data at a minimum of once per wieglevaluating data on the TCEQ
webpagdwww.texaswaterdata.oy@nd a more thorough verification will occur monthly
or quarterly by checking calibration verification samplé&&e appropriate time between
servicingof the instrumentdue to instrument fding will be determined by instrument
verification. For data validation, onlghose data which are supported by appropriate QC
samples and meet the measurement performance specifications defined for this project
will be considered acceptabl@ata validaibn will occur utilizing the TCEQ/LEADS
validation toolsand TCEQ SOPRs Data that have been validated and have been
designated as acceptable will be identified as validated data in the TCEQ CWQMN
network.

All data review, verification and validation procedures relevant to the-sérant
portion of this project dealing with the collection and laboratory analysis of nitrate
nitrogen andescherichia colin stormwater will be addressed in section D1 of Appendi
L of the Guadalupe River Basin Network QAPP. All quality control procedures found
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outside of Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.

Data Verification Sondes (Multi-probes)

Table A7.1 lists the criteria for QC sample results for sonde measurement data.
Verification of conductivity, pH, and dissolved oxygen (DO) includes the analysis of a
DO, pH and conductivity calibration verification sample (CVS) performed at least
monthly after instrument deployment. GBRA analyzes the CAt$sasimonthlyor
quarterly as defined in table D1.&BRA records in the Operators Log whether the CVS
passed or failed on a parameter specific basis. GBRA manually verifies the sonde CVS
datathat is accessed from the Operators Log via an internal TCEQ webpage. The log
notes are reviewed for a given batch of ambient measurements. The log contains CVS
information, as well as any other site observations. Any failed CVSs will result in all
data back to the last calibration (usually a month) and/or CVS of that parameter being
qualified as invalid. All data within one hour after any preventative maintenance (PMA
flag) will also be qualified as invalid, in order for the sonde to stabilize.

Theln-Situ TROLL 9500 will collect data for pH, temperature, dissolved oxygen
and conductivity once every 15 minutes. Th&ltu TROLL 500 will record the
pressure changes in pressure exerted by the water on an interral Wveder level is
calculated fom areference depth to tleurface of thevater. The data from both units
are transmitted to TCEQ via a wireless modem. The TCEQ MeteoStar/LEADS will
average the results and post an hourly value.

Table D12
In-Situ TROLL SondesPerformance Criteria and Frequency of QC
Checks
Parameter Units Standard Concentration Frequency of Operating Limits
QC checks
pH pH units 7 and 10 Once a month 0-12 S.U.
DO mg/L 100% Saturated water Once a month 0-20 mg/L
Specific umhos/cm 1000 umhos/cm Once a month 5-20,000
Conductance umhos/cm
Temperature | °C NA Onceper quarter 5-50°C
Turbidity NTU 20.0 NTU Once a month 0-2000 NTU
Gageheight feet NA Once per quarte 0-33 feet
Stream Flow | cfs NA Once per quartel Dependent upon
location
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D2 Verification and Validation Methods

All data will be verified to ensure they are representative of the samples analyzed
and locations where measurements were made, and that the data and associated quality
control data conform to projespecifications. The staff and management of the
respective field, laboratory, and data management tasks are responsible for the integrity,
validation and verification of the data each task generates or handles throughout each
process. The field and latatory tasks ensure the verification of raw data, electronically
generated data, and data on chafitustody forms and hard copy output from
instruments.

Verification, validation and integrity review of data will be performed using self
assessments and peer review, as appropriate to the project task, followed by technical
review by the manager of the task. The data to be ve(listed in Table D2.1are
evaluated against project performance specifications (Section A7) and are checked for
errors, especially errors in transcription, calculations, and data input. If a question arises
or an error is identified, the manager of the task responsible for tjagetee data is
contacted to resolve the issue. Issues which can be corrected are corrected and
documented electronically or by initialing and dating the associated papenivark.
issue cannot be corrected, the task manager consults with the higthgrégect
management to establish the appropriate course of action, or the data associated with the
issue are rejected and not reported to the TCHG@ performance of these tasks is
documented by completion of the Data Review Checklist and SummargrtAppC).

The GBRA DataManagerandGBRA Laboratory DirectorQAO are each
responsible for validating that the verified data are scientifically valid, defensible, of
known precision, bias, integrity, meet the data quality objectives of the projecteand a
reportable to TCEQ. One element of the validation process involves evaluating the data
again for anomalies. Any suspected errors or anomalous data must be addressed by the
manager of the task associated with the data, before data validation carpletexm

A second element of the validation process is consideration of any findings
identified during the monitoring systems audit conducted by the TCEQ QAS assigned to
the project. Any issues requiring corrective action must be addressed, and thialpoten
impact of these issues on previously collected data will be assessed. Fin&ligRAe
Project Manager, with the concurrence of @8RA QAO validates that the data meet
the data quality objectives of the project and are suitable for reportingg@.TC

Any data deemed questionable by the data validator, due to inexplicable peaks,
data dropouts, fldined data, etc., will be qualified as invalid by the validator, using their
best professional judgment. During data validation, certain issuegstians may arise
about particular data points. In this case, the data validator refers to the operator logs. If
the log does not identify a source for the questionable data, the validator, since GBRA is
also the operator, will contact the manufacturetorepresentative, to try and resolve
any issues and verify any data involved.
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After validating any data, GBRA will enter validator notes. These notes
document and explain any data qualifications made, other than valid (VAL) flags and
why the quéfication was made. In addition to the electronic validator notes, each
validator also keeps a hard copy validator o6s
These notebooks are stored at GBRA and will be kept on file indefinitely.

All verification ard validation methods relevant to the skerim portion of this
project dealing with the collection and laboratory analysis of nitrate nitrogen and
Escherichia colin stormwater will be addressed in section D2 of Appendix L of the
Guadalupe River Basin lMeork QAPP. All quality control procedures found outside of
Appendix L will not be applicable to stormwater monitoring unless specifically
referenced in Appendix L of this document.
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Table D2.1
Data Review Tasks
- Field Laborator
Data to be Verified y Data Manager Task
Task Task
Sample d tati lete; | GBRAW. l Debbie Magin
ample gcumen a'1'|on complete; samples ater Quality GBRA Data Manager
labeled, sites identified Technician
Field QC samples collected for all analytes aj ) Debbie Magin
- . GBRA Wate alit
prescribed in the TCEQWQM Procedures vater Quality GBRA Data Manager
Technician
Manual
Josie Longoria
Standards and reagents traceable GBRA Lab
Director/QAO
GBRA  Laboratory
; GBRA Water Quality Analysts/
Chain of custody complete/acceptable Technician Technicians
Josie Longoria
NELAC Accreditation is current GBRA Lab
Director/QAO
GBRA  Laboratory
: . GBRA Water Quality Analyst/
Sample preservatioand handling acceptable ici
piep an 9 p Technician Technicians
GBRA Laboratory . .
. Debbie Magin
A GBRA Water Quality Analysts/
Holding times not ex . GBRA Data Manager
olding times not exceeded Technician Technicians
GBRA  Laboratory Debbie Magin
Cpllecnon, preparation, and analysis consisty GBRA Water Quality ?na:]ys_ts_/ GBRA Data Manager
with SOPs and QAPP Technician echnicians
GBRA  Laboratory . .
. Debbie Magin
. . GBRA Wat lit Analyst/
Instrument calibration data complete . ater Quality Tech):ﬂcians GBRA Data Manager
Technician
GBRA Laboratory | Debbie Magin
Bacteriological records complete Analysts/ GBRA Data Manager
Technicians
Josie Longoria
QC samples analyzed at required frequency GBRA Lab
Director/QAO
GBRA Laboratory
Analysts/ _ _
Technicians Debbie Magin

QC results meet performance and program
specifications

Josie Longoria
GBRA Lab
Director/QAO

GBRA Data Manager
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Data to be Verified Field Laboratory Data Manager Task
Task Task
GBRA Laboratory
Analysts/
Analytical sensitivity (Minimum Analytical Technicians DebbieMagin

Levels/Ambient Water Reporting Limits)
consistent with QAPP

Josie Longoria
GBRA Lab
Director/QAO

GBRA Data Manager

Results, calculations, transcriptions checked

GBRA Laboratory
Analysts/
Technicians

Josie Longoria

Debbie Magin
GBRA Data Manager

GBRA Lab
Director/QAO
Debbie Magin
Laboratory benctievel review performed GBRA DataManaget
GBRA Laboratory
Analysts/ _ _
Technicians Debbie Magin

All laboratory samples analyzed for all
parameters

Josie Longoria

GBRA Data Manager

GBRA Lab
Director/QAO
Debbie Magin
Corollary data agree GBRA DatagManage‘T
GBRA Laboratory
Analysts/
Technicians Debbie Magin

Nonconforming activities documented

Josie Longoria

GBRA Data Manager

GBRA Lab
Director/QAO
Ouitliers confirmed and documented; Debbie Magin
reasonableness check performed GBRA DataManager*
D ie Magi
Dates formatted correctly GeBtheDaff:\rAanage*r
Debbie Magin
TAG IDs correct GBRA Data Manager
) Debbie Magi
TCEQ ID number assigned GeBt;ab,A!\eDat?ll\qanagér
Debbie Magin

Valid parameter codes

GBRA Data Manager
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o Field Laborator
Data to be Verified y Data Manager Task
Task Task
Codes for submitting entity(ies), collecting Debbie Magin
entity(ies), and monitoring type(s) used GBRA DatagManage*r
correctly
Time based on 2#our clock ggt;ebAeD'\g?:\r/]lanagew
Absence of transcription error confirmed gg@f;ﬁ?"a anager
Absence of electronic errors confirmed ggﬂerDl\gtafll\r/‘lanager
Verified data log submitted geBtgerD'\gff',\r)lanageT
100% of data manually reviewed gg%bfgl;gmanagér

*The datawill only be verified by the GBRA Data Manager for Laboratory dataiasilument calibrations. These checks
will not applyto continuous water quality monitoring data, which will be validated in the TCEQ MetddSA®IS datdase
by the GBRA Data Validator and periodically checked by TCEQ data management staff.

D2.2 Data Tracking

End data users can access validated data via the Infartiet Guadalupe River Basin Network
onthe TCEQ web pagat www.texaswaterdata.orgActual measurement values (or averages of these)
will be shown for data that has been qualified as valid, while the validation flag is shown for data that
were qualified as invalid. All data, no mattke qualifier assigned by the system, is manually verified.
For a list of validation flags anti¢ir definitions, see Table D2.2
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Table D2.2
Data Validation Flags (Qualifiers)
Flag Definition
AQI Ambient Quality Invalid’ Flag manually assigned when data point deeme

invalid by data validator.

PMA Preventative MaintenanéeFlag manually assigned when site operator is
performing maintenance on analytical equipment.

VAL Valid i Flag automaticallyssigned to any data point that does not fall abo
or below predefined limits.

Valid i Flag manually assigned to any data that was previously automatig
assigned a Laboratory Information System flag that was later deemed va
the data validator.

LIM Limit Exceeded Flag automatically assigned to any data that fall above o
below predefined range.
LST Lost Datai Flag automatically assigned when data is not retrievable by th

data logger because of power outages, equipment malfunction, etc.
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D3 Reconciliation with User Requirements

Problems with potential limitations of the data are handled at three different levels: (1) at the
time of audit of the monitoring station or by the site operator és@rime responsibity for routine
calibrations, maintenance, and analysis of quality control samples; (2) data validators who review, verify
and validate station data; and, (3) by users of the data. Issues are reconciled at the lowest level and at
the earliest time possibleThe mechanism for communication between the producers and the users of
the data are telephone, internet and operatoros

The auditors, GBRA (validator and site operator) staff, project leads and managers are
empowered to review and question aaytf the measurement process and may initiate data reviews
and corrective actions to bring the process back into compliance.

To assess the quality of the data produced during the monitoring efforts, the precision, accuracy,
and completeness will bessessed in comparison to the measurement quality objectives as discussed in
Section A7.

All reconciliation with user requirements information relevent to the gkart portion of this
project dealing with the collection and laboratory analysis of ritnatogen andEscherichia colin
stormwater will be addressed in section D3 of Appendix L of the Guadalupe River Basin Network
QAPP. All quality control procedures found outside of Appendix L will not be applicable to stormwater
monitoring unless specifically referenced in Appendix L of this document.
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Appendix A. Area Location Map
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Appendix B. Work Plan
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Title of Project: Guadalupe River Basin Networki Continuous Monitoring on Threatened or
Impaired Water Bodies

Project Goals: To 1) monitor water quality changes that occur in identified waterbodiesluring
and after BMP installation; 2) address stakeholder concerns regarding th
Afsnapshot i n ti meo of mont hly s art
continuous information regarding ambient water quality, particularly
temperature variability and the diurnal fluctuations of dissolved oxygen; 4
examine links between nitrates and dissolved oxygen; 5) analyze water qual
data using hydrographs and Load Duration Curves; and 6) document thg
streams6 reactions to storm events.

Project Tasks: (1) Project Administration; (2) Purchase and Installation of Equipment; (3)
Data collection and validation under an approved Quality Assurance Projec
Plan; (4) Water quality monitoring, data validated and telemetered to TCEQ
CWQMN and public kiosks; (5) Measurement of flow; (6) Identification of
Stakeholders and Stakeholder Data Needs in Each Watershed; (7) Final Repo

Measures of Success:

Project Type: Implementation ( ); Education (X); Planning (X);  Assessment (X);
Groundwater ()

Status of Water Body: Segment ID: Parameter: Category:

2008 TexasWater 1815 Cypress Creek

Quality Inventory and 1804A Geronimo Creek Bacteria, Nutrients Impaired, Concern

303(d) List 1803B Sandies Creek E. Coli, Dissolved Oxygen | Impaired

Project Location Sandies Creek Watershed below the confluence with EIm Creek in DeWi

(Statewide or County

Watershed and County) [Cy pr ess Creek Watershed at Jacobds
Cypress Creek Watershed near confluence with Blanco River in Hays County
Geronimo Creek Watershed in Guadalupe County

Key Project Activities: Hire Staff ( ); Surface Water Quality Monitoring (X); Technical Assistance ();
Education (X); Implementation ( ); BMP Effectiveness Monitoring (X);
Demonstration ( ); Planning (X ); Modeling ( ); Bacterial Source Tracking ( );
Other ()
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TexasNPS Management| Element 1 (LTG Objectives 1, 2, 5, 6, 7; STG 1B, STG 1C, STG 1E, STG 3
Program Elements: STG 3B, STG 3D,
Element 2
Element 3
Element 5
Element 8
Project Costs: Federal: [ $124,914 [ Non-Federal: [ $83,276 | Total: | $208,190
Project Management: Guadalupe Blanco River Authority
Project Period: January 1, 20107 August 31, 202

Part I Applicant Information

Project Lead Debbie Magin

Title Director of Water Quality Services/Regional Laboratory

Organization Guadalupe-Blanco River Authority

E-mail Address dmagin@gbra.org

Street Address 933 E. Court Street

City Seguin County | Guadalupe | State TX Zip 78155
Telephone (830) 3795822 Fax (830) 372?207d5e7

Number Number

Names Roles & Responsibilities

Texas Commission On Environmental Quality (TCEQ Provide state oversight and management of

all project activities and ensure coordination
of activities with related projectsand
TSSWCB.
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Part IIT Project Information

Surface Water Groundwater
Does the project implement recommendations made in @ompleted Watershed | Yes
Protection Plan oran adoptedTMDL or Implementation Plan?
If yes, identify the document. NA

If yes, identify the agency/group| NA Year

that developed and/or approved Developed
the document.

No | X

>z

Watershed Name(s) ggg:aOI(%gE;gLijt;m Segment ID g%?e(gb()) . (SAI::(:e
s)

SandiesCreek 12100202 1803B 5a

Cypress Creek 12100203 1815

Geronimo Creek 12100202 1804A 5¢c

Describe all known causes (pollutants of concern) of water quality impairments from any of the following
sources: 208 TexasWater Quality Inventory and 303(d) List, Clean Rivers Program Basin Summary,
Basin Highlights Reportsor Other Documented Sources.

IMPAIRMENTS (2008 Texas Water Quality Inventory and 303(d))List

Segment 1803B: Sandies Creek: From the confluence with tiBuadalupe River to the upper end of the
waterbody

Impairment Category
Year Listed
1803B_01 Confluence with Gualalupe River to bacteria (geomean) ba
2008
Confluence with EIm Creek E. coli
dissolved oxygen (24 hr avg) 5a
2008

1803B_02 Confluence with EIm Creek to dissolved oxygen (24 hr avg) ba
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2006
the upper end of the waterbody dissolved oxygen (24 hr min) 5a
2006
Segment 1804A: Geronimo Creek: Entire \aterbody
1804A 01: Entire waterbody bacteria (geomean) 5c

2006
E. coli

CONCERNS 2008 Texas Water Quality Inventdry

Level of Concern
1804A_01: Geronimo Creek: Entire Waterbody Nitrates CS (concern for screening level

Problem/Need Statement

Fourteen segments have been identified in the Guadalupe RiveraBdsting impaired or having water quali
concerns. Most of the impairments are based on the monthly or quarterly sampling of one or two sites @
respective segments over a period of at least seven years. A TMDL is in the final stages of developmer
Sandies Creek in DeWitt CountgndWatershed planning efforts have begun on the Cypress Creek in Hay
County and the Geronimo Creek watershed in Guadalupe and Comal Counties. All three of these segm
been listed on the 305b report and/or368d list of impaired water bodies with impairments or concerns fo
dissolved oxygen, nutrients and/or bacteria. Each water body has septic tanks and other anthropogenig
source(NPS)activities identified as possible sources of the impairmenbacdncern.

Implementation projects or best management practices (BMPs) will be recommended at the conclusion of the plan
studies on Cypress and Geronimo Credkdias been well documented that nitrifying bacteria are capable of
converting ammoniaitrogen to nitratenitrogen under highly aerobic conditions during a process called
nitrification. Approximately 4.3 milligrams of dissolved oxygen is consumed fayeiv® milligram of
ammonianitrogen converted to nitrat@trogen during nitrification. By establishing the relationship betweel
reaktime concentrations of dissolved oxygen and nitretie@gen during base flow and during storm events, t
extent of nitification can be examined. Because of the inverse relationship of amnitvogen and nitrate
nitrogen during nitrification and if the retime monitoring provides evidence of the nitrification process, the
would be support for best management pcastithat reduce sources of stormwater that contribute ammonia
nitrogen to the streanin addition to representing ambient water qualignteiuous monitoring stations
installed prior to thexecution oimplementation projects carcordthechanges in ater quality during the
BMP implementation

Additionally, stakeholders have voiced concerns during the TMDL and planning process that a
true picture is not being represented by a monthly sample or by a short study. They see these
studies or monitoringeveat s as MAsnap shots in timeo that
representing the overall water quality of the streams in their areaTemperature impacts the
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stream's ability to hold dissolved oxygen and is a critical influence on aquatic organisms' metatsoti.
Monitoring temperature would show the public the extent of the diurnal variability of the stream's
temperature during normal flow conditions as well as storm events. Additionally, the temperature
variability may impact the nitrification process by impacting the presence and activity of nitrifying
bacteria. Continuous water guality stream monitoring would paint a continuous picture of the ambient
water quality as well as document the way the stream reacts to storm events and temperature changes,
and it will monitor the effectiveness of any best management practices.

General Project Description(Include Project Location Map)

The proposed project is a collaborative effort with the Guaddblgneco River Authority (GBRA), the
GuadalupeBlanco River Trust (GBRT) and the Texas Commission on Environmental Quality (TQE{ar
1, acontinuous monitoring stationillvbe installedbn Cypress Creek at the confluence with the Blanco Rive
(water qualitystation(WQS)No. 12673) This location, low in the watershed, catches loadings from urban
areas and stormwater from the watershed as a whaletindous water quality monitoring isdeswill also be
deployed on Geronimo Creek at SH 1¥8JS No0.14932) The Geronimo site is located at a constantly
flowing portion that includes spring flow, a suspected source of the nutrient problem. In year 2, the proje
deploy another contirmus water quality monitoring sonde 8andies CreeRNQS No0.13657). The Sandies
station is located at a USGS gauging station and below the confluence with EIm Creek. gdiooidies
historical reference, and it will also catch contributions from Ehee& (which is listed on the 303(d) list as
impaired for dissolved oxygen).

In addition to the continuous monitoring unit, a storm water sampler will be instalé@&t14932, Geronimo
Creek at SH 123pr collection ofE. coliand nitratenitrogen sarples The storm monitoring W generate
hydrographs that describe contributions of bacteria and nutrients over time and flows during storm even
Combining data from the ctinuous monitoring unit wittCRPdata collected at the Geronimo Creek,dite
link between nitrataitrogen and dissolved oxygen will be examined. Temperature will be used to deterrm
variability of temperature and contributing influence by groundwater at different flow conditions.

The project willalsodeploy a continuousmont or i ng unit on the OWPEN®ESSs
12677) in year 1 to replagediscontinuedJnited States Geological Survay$GS unit. An additional task in
the project will be the installation of situflow meters at the stations on the @35 and Geronimo Creeks.
This measurement of flow and the collection of water quality data on Cypress Creek will be in support of
watershed planning project. The monitoring station on Sandies Creek will not require the installation of
monitoring equipment because it will be located at a USGS gauging station.

The monitoring sites will be maintained and the data validated by GBRA. The project will initiate and m
links through wireless modems to TCEQ central office. The sites would kguarof the Guadalupe River
Networkandwill be hosted orthe TCEQ Continuous Water Quality Monitoring Network (CWQMMbpage
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producing reatime data for public use. The projewll notify stakeholders identified in the TMDL planning
process when the sites go fl jamdekick ofieventn A computerkiosk,
each watershedillvbe established in a location such as a public library, NRCS or dtoteoffice or
governmental building. The kioskilbe available for those stakeholders that do not have access to the w
have problems using the technology from their home. Electronic naotifications will be automatically sent
registered stadholders when established criteria fail to be met. All stakeholders will be encouraged to re
to receive notifications. GBRA may conduct field investigations based on these notifications and contac

appropriate authorities.

In order for the project to be sustainable beyond the grant period, the project partners will recruit
sponsors for the established sites so that the sites would continue to operate and remain functional afte

the three-year project.

Geronimo Creek (Station 14932)%it123
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Sandies Creek (Station 13657)
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Cypress Creek (Station 12673)
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Cypress Creek at Jacobods Well
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http://rhone.tceq.state.tx.us/

















































































































































