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The Guadalupe-Blanco River Authority (GBRA) will secure written 

documentation from additional project participants (e.g., subcontractors, laboratories) 

stating the organizationôs awareness of and commitment to requirements contained in this 

quality assurance project plan and any amendments or revisions of this plan.  The GBRA 

will maintain this documentation as part of the projectôs quality assurance records.  This 

documentation will be available for review. Copies of this documentation will also be 

submitted as deliverables to the TCEQ NPS Project Manager within 30 days of final 

TCEQ approval of the QAPP. (See sample letter in Appendix K of this document.)  
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A4     Project/Task Organization 
 

 The Guadalupe River Basin Network (GRBN) Project is administered by the 

Non-Point Source Section of the Water Quality Planning Division (WQPDDD).  The 

GRBN is operated by the Guadalupe-Blanco River Authority (GBRA) .  The data 

generated by this project is hosted on the internet by the TCEQ Continuous Water 

Quality Monitoring Network (CWQMN).  The TCEQôs Field Operation Support Division 

(FOSD) provides critical network infrastructure support.  This QAPP is specific to the 

activities of the TCEQ and GBRA.  The organization of the GRBN 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 Program Team Leader 

Kerry Niemann 

 Responsible for management and oversight of the TCEQ NPS Program.   

 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.   

 Enforces corrective action, as required.   

 Ensures NPS personnel are fully trained and adequately staffed. 

 

A4.2 NPS Project Manager 

Jack Higginbotham 

 Maintains a thorough knowledge of work activities, commitments, deliverables, 

and time frames associated with projects.   

 Develops lines of communication and working relationships between the GBRA, 

the TCEQ, and the EPA.   

 Tracks deliverables to ensure that tasks are completed as specified in the contract.   

 Responsible for ensuring that the project deliverables are submitted on time and 

are of acceptable quality and quantity to achieve project objectives.   

 Serves on planning team for NPS projects.  Participates in the development, 

approval, implementation, and maintenance of the QAPP.   

 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.   

 Enforces corrective action. 
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A4.3 NPS Quality Assurance Specialist 

Anju Chalise 

 Assists Lead QAS with NPS 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, approval, implementation, and maintenance of 

the QAPP. 

 

A4.4 NPS Data Manager 

Rebecca Ross 

 Responsible for coordination and tracking of NPS data sets from initial submittal 

through NPS Project Manager review and approval. 

 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 

verification and error correction with NPS Project Managersô data review.   

 Generates SWQMIS summary reports to assist NPS Project Managersô data 
reviews.  Provides training and guidance to NPS and Planning Agencies on 

technical data issues.   

 Reviews QAPPs for valid stream monitoring stations.   

 Checks validity of parameter codes, submitting entity code(s), collecting entity 

code(s), and monitoring type code(s).   

 Develops and maintains data management-related standard operating procedures 

for NPS data management.   

 Serves on planning team for NPS projects. 

 Reviews, verifies and validates CWQMN data for assigned sites. 

 Provides technical support for analyzing and interpreting the data collected from 

the CWQMN. 

 Provides data validation training to interested parties, cooperators and 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. 

 Participates 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 non-TCEQ data validators. 

 Responsible for generating data completeness reports for assigned CWQMN sites. 

 Coordinates the development and maintenance of the SWQMIS for warehousing 

all CWQMN data. 

 Coordinates the development of interfaces between LEADS and SWQMIS with 

FOSD. 
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A4.5 CWQMN Network Coordinator  

 Charles ñChuckò Dvorsky 

 Overall coordination of the CWQMN and primary contact. 

 Responsible for integrating stations into the existing CWQMN monitoring 

network. 

 Completes Site Initiation Forms, Lease Agreements, Site Access Agreements, and 

Data Validation Initiation Forms for new sites. 

 

 

TCEQ Field Operations Support Division 

 

A4.6 Lead NPS QA Specialist 

Kyle Girten  

 Assists the TCEQ Project Manager 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 

assessment guidelines 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 the TCEQ to resolve 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. 

 

Guadalupe-Blanco 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 and supervision of all monitoring and data collection 

activities. 

 Complies with corrective action requirements.   

 



Guadalupe River Basin Network Quality Assurance Project Plan 

May 13, 2011 

Page 17 
 

A4.8 Project Quality Assurance Officer 

 Debbie Magin 

 Responsible for coordinating development and implementation of the QA 

program. 

 Responsible for writing and maintaining the Guadalupe River Basin Network 

QAPP. 

 Responsible for maintaining records of QAPP distribution, including appendices 

and amendments. 

 Responsible for maintaining written records of sub-tier commitment to 

requirements specified in this QAPP.   

 Responsible for identifying, receiving, and maintaining project quality assurance 

records. 

 Responsible for coordinating with the TCEQ QAS to resolve QA- related issues.   

 Notifies the contractor Project Manager and TCEQ Project Manager of particular 

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 research and review of technical QA material and data related to 

water quality monitoring system design and analytical techniques.   

 Conducts laboratory inspections.   

 Develops, facilitates, and conducts monitoring systems audits. 

 

A4.9 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 according to workplan specifications.   

 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 field, as necessary.   

 Responsible for the acquisition of water samples 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, as necessary.  

 Responsible for field scheduling, staffing, and ensuring that staff is appropriately 

trained as specified in Sections A6 and A8. 

 Provides overall support for the operation and maintenance of the CWQMN 

monitoring stations associated with this QAPP.    
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 Responsible for installation, operation and maintenance of monitoring sites and 

equipment according to current QAPPs and SOPs. 

 Calibrates measurement instrumentation. 

 Records instrument maintenance and/or calibration information associated with 

monitoring sites in any relevant physical or electronic logbooks. 

 Performs QC checks on monitoring, 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 in any 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 preventative 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 transferring chain of custody and field data sheets 

to the laboratory as necessary. 

 

A4.11 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 of all 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. 

 

A4.12 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 to 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.   

 Ensures that all QA reviews are conducted in a timely manner from real-time 

review at the bench during analysis to final pass-off of data to the QA officer. 

 

A4.13 GBRA Regional Laboratory Analysts and Technicians 

 Responsible for receipt of sampling bottles, chain of custodies and field sheets, as 

necessary  

 Responsible for reviewing chains of custodies for completeness, as necessary.   

 Responsible for checking temperatures and preservation status of samples 

received in accordance with laboratory SOPs and QASM, as necessary. 

 Responsible for sample analyses according to laboratory SOPs and QASM 

requirements, as necessary. 

 Responsible for inputting laboratory sample data into the laboratory database 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 project work plans, draft deliverables, and works with 

the State in making these items approvable.   

 Meets with the State at least semi-annually 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 and others, both 

verbally and in writing, on the progress of the State's program and on other issues 

as they arise.   

 Assists the regional NPS coordinator in tracking a Stateôs annual progress in its 
management of the NPS program.   

 Assists in grant close-out procedures ensuring all deliverables have been satisfied 

prior to closing a grant. 
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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 River Basin for having 

impairments or water quality concerns.  Most of the impairments are based 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 have also begun on the Cypress 

Creek watershed in 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 concerns for dissolved 

oxygen, nutrients and/or bacteria.  The 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 Geronimo 

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 Cypress Creek (TCEQ segment 1815) with a concern for the aquatic 

life use dissolved oxygen grab standard.  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. The Sandies 

Creek was also listed as not supporting 24 hour average and 24 hour minimum dissolved 

oxygen criteria for aquatic life use.  Each water body has septic tanks and other 

anthropogenic non-point source activities identified as possible sources of the impairment 

and/or concern.    

 

The deployment of the continuous monitoring modules specified in this QAPP is 

in support of the ongoing TMDL and watershed planning processes. Implementation 

projects or best management practices (BMPs) will be recommended at the conclusion of 

the TMDL study on Sandies Creek and the planning studies on the Cypress and 

Geronimo Creeks as a means to reduce the loading and help bring the streams back 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 effectiveness of any BMPs that 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 monitoring events as ñsnap shots in timeò, which may be 

less than adequate in representing the overall water quality of the streams in their areas of 

interest.  Continuous water quality 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 temporal spring flow and runoff cycles.  These water quality monitoring stations will 

be incorporated into the TCEQ continuous water quality monitoring network (CWQMN) 

and hosted on the associated webpage at www.texaswaterdata.org, which will provide 

access to real-time data for stakeholders in the water bodies of concern. The TCEQ 

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 deployments of 

monitoring instrumentation. 

 

 

The GBRA will provide oversight of the Guadalupe River Basin Network 

program in the Geronimo Creek watershed, the Cypress Creek watershed and the Sandies 

Creek watershed during the life of the project.  Of the many watershed stakeholders, the 

GBRA has taken a leading role in working toward improving water quality in these 

watersheds.  The GBRA currently monitors water quality on all three of these impaired 

water bodies and is in a unique position to monitor and improve the health of these 

creeks.  In order to be able to make significant improvements, the GBRA 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 entire Guadalupe River Basin.  

 

 All problem definition and background information relevant to the short-term 

portion of this project dealing with the collection and laboratory analysis of nitrate 

nitrogen and Escherichia coli in stormwater will be addressed in section 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 reviewed 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 data reported to TCEQ NPS Project Manager have been collected and 

analyzed in a way that guarantees their reliability and therefore can be used in programs 

deemed appropriate by the TCEQ.  
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Table A5.1 

Guadalupe River Basin Network Objectives and Locations 
 

River 

Basin 

Segment 

No. 

CAMS 

No. 

Station 

Location 

TCEQ 

Station  

Objective Station 

Parameter 
Guadalupe 1804A 741 Geronimo Creek 

at SH123 
14932 1) Providing timely 

turbidity, gage height and 

field parameter data to the 

Geronimo Creek Watershed 
Partnership and other 

interested stakeholders in 

the Geronimo Creek 
watershed; 

 

2) Assessing impacts of 
non-point source discharges, 

including short term 

pollution events in the 
Geronimo Creek watershed. 

 

Surface 
Turbidity  
pH 

Water Temperature  

Dissolved Oxygen  
Specific Conductance 

Gage Height  

Stream Flow 

 

 

Guadalupe 1815 TBD Cypress Creek 
200 meters 

upstream of 

Confluence with 
Blanco River 

12673 1) Providing timely 
turbidity, gage height and 

field parameter data to the 

Cypress Creek Watershed 
Partnership and other 

interested stakeholders in 

the Cypress Creek 
watershed; 

 

2) Assessing impacts of 
non-point source discharges, 

including short term 

pollution events in the 
Cypress Creek watershed. 

 

Surface 
Turbidity  
pH 

Water Temperature  

Dissolved Oxygen  
Specific Conductance 

Gage Height  

Stream Flow 

 

 

Guadalupe 1803B TBD Sandies Creek  at 

Cheapside Road, 
2.0 NE of 

Westhoff 

13657 1) Providing timely 

turbidity, gage height and 
field parameter data to the 

TCEQ Sandies Creek 

TMDL and other interested 
stakeholders in the Cypress 

Creek watershed; 

 
2) Assessing impacts of 

non-point source discharges, 

including short term 
pollution events in the 

Sandies Creek watershed. 

Surface 
Turbidity  
pH 

Water Temperature  

Dissolved Oxygen  
Specific Conductance 
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A6     Project/Task Description 
 

The purpose of this continuous environmental data collection 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 processes associated 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 located at the 

Geronimo Creek at the State Highway 123 (TCEQ Station #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 within 4 miles 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 storm water during periods of 

heavy rainfall.   In order to quantify any water quality changes over time, this site will be 

equipped with a continuous water quality monitor. This station will also be equipped with 

a real-time side-looking acoustic Doppler flow meter in order to aid in the modeling of 

stream pollutant loading.  

 

The horizontal acoustic Doppler channel profiler (H-ADCP) at Geronimo Creek 

will collect velocity data across a channel cross-section of known depth. The instrument 

will be programmed to use the numerical method of stream discharge calculation, where 

the instrument utilizes power law to generate the velocity distribution of a cross-section 

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 cross-section: 

 
 

V(x,z) = velocity perpendicular to the channel cross-section where a CM H-

ADCP is installed. 

 

Zb = channel bottom elevation. 

 

Ŭ(y) = velocity distribution coefficient as a function of y. 

 

ɓ = empirical constant. ɓ = 1/6 is usually used for open channel flows. 

 

2. Extrapolation is employed to obtain Ŭ(y) in the unmeasured region near 

each bank. 

 

Ŭ(y) can be solved by : 
 

 
 

3. The cross-section is divided into grids, velocity is calculated at each of the 

nodes and Gaussian integration is employed to obtain Q. 

 

 
 

s = wetted area of the cross-section. 

 

The second continuous monitoring station installation will occur at the Cypress 

Creek near the confluence with the Blanco River in Wimberley, TX (TCEQ Station 

#12673).  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 approximately 200 

meters upstream of the confluence with the Blanco River.  This station is positioned to 

capture non-point source runoff throughout the entirety of the Cypress Creek watershed.  

In order to quantify any 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 discharge in order to 

aid in the modeling of stream pollutant loading.  The reported discharge measurements 

for this station will be calculated by an attached Zeno data logger, which will utilize a 

regression analysis of measured instantaneous flow measurements and corresponding 

gage height readings to predict stream discharge measurements from gage height 

readings.  

 

The final continuous monitoring station will be installed at the Sandies Creek at 

Cheapside Road, approximately 2.0 miles NE of Westhoff, TX (TCEQ Station #13657).  

This is the primary surface 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 Creek.  In order to quantify any water quality changes over time, this site will be 

equipped with a continuous water quality monitor.  This station will be located next to a 

USGS flow monitoring gage, which will provide discharge measurements, to aid in the 

modeling of stream pollutant loading. 
 

These continuous monitoring sites will measure turbidity (data cannot currently 

be used for assessments), pH, temperature, dissolved oxygen, and specific conductance 

(collectively referred to as ñfield parametersò) and flow and/or gage height (until site can 

be calibrated for measurement of flow) in these watersheds at a greater frequency than is 

possible with grab samples or short term deployments of monitoring instrumentation.  

The data from these monitoring stations will be used for a variety of purposes, including: 

 

(1) Characterizing baseline conditions; 

(2) Identifying trends; 

(3) Assessing impacts of point and non-point source discharges, including short term 

pollution events; 

(4) Providing timely surface water quality data to the Geronimo Creek Watershed 

Partnership Cypress Creek Watershed Partnership and Sandies Creek Watershed TMDL 

and any other interested stakeholders in these watersheds. 

(5) Developing new water quality monitoring technology, applications and 

methodologies. 

(6) Providing continuous water quality data to the public (via the internet). 

(7) Collecting data for water quality models. 

 

See Appendix B for the project-related work plan tasks related to data collection 

and schedule of deliverables for a description of work defined in this QAPP.   

 

See Section B1 for monitoring to be conducted under this QAPP. 

 

 All project task description information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in stormwater will be 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 sooner.  The most recently approved QAPPs shall 

remain in effect until revisions have been fully approved; reissuances (i.e., annual 

updates) must be submitted to the TCEQ for approval before the last version has expired.  

If the entire QAPP is current, valid, and accurately reflects the project goals and 

organizationôs policy, the annual reissuance may be 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 approval 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 methods; address deficiencies and non-

conformances; improve operational efficiency; and/or accommodate unique or 

unanticipated circumstances.  Requests for amendments are directed from the GBRA 

Project Manager to the TCEQ NPS Project Manager in writing using the QAPP 

Amendment shell.  The changes are effective immediately upon approval by the TCEQ 

NPS Project Manager and Quality Assurance Specialist, or their designees, and the EPA 

Project Officer (if necessary). 

 

 Amendments to the QAPP and the reasons for the changes will be documented, 

and full copies of the amendments will be forwarded to all persons on the QAPP 

distribution list by the GBRA QAO.  Amendments shall be reviewed, approved, and 

incorporated into a revised QAPP during the annual revision process or within 120 days 

of the initial approval in cases of significant changes. 
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Table A6.1 

Site Operators and Data Validators 
 

River 

Basin 

TCEQ 

Region 

CAMS 

Number 

Station 

ID  

Operator 

CWQMN 

Element 

Data Validator 

CWQMN Element 

Site Location 

Guadalupe 13 741 14932 GBRA ï Water Quality GBRA ï Water Quality Geronimo Creek 
at SH123; 0.5 

miles N of 

Geronimo, TX 
 

Guadalupe 11 TBD 12673 GBRA ï Water Quality GBRA ï Water Quality Cypress Creek, 

200 meters 

upstream of 

Confluence with 

Blanco River  
 

Guadalupe 14 TBD 13657 GBRA ï Water Quality GBRA ï Water Quality Sandies Creek  at 
Cheapside Road; 

2.0 NE of 

Westhoff  
 

CAMS = Continuous Ambient Monitoring Station 

GBRA = Guadalupe-Blanco River Authority 

TBD = To Be Determined 

 

 

Table A6.2 

Schedule of Guadalupe River Basin Network Activities 
 

Activity  Status 

 

Guadalupe River Basin Continuous Monitoring Station Installation 

 

Geronimo Creek at SH 123 (Station 14932) 

 

Cypress Creek upstream of Blanco River Confluence  (Station 12673) 

 

Sandies Creek at Cheapside Road  (Station 13657) 

 

 

Completed ï December 2010 

 

TBD (Fall 2011) 

 

TBD (Winter 2011) 
TBD = To Be Determined 
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A7     Quality Objectives and Criteria 
 

The MQOs and DQOs to support the Guadalupe River Basin Network (GRBN) 

and CWQMN objectives are specified in Tables A7.1 and A7.3.  The DQOs for GRBN 

and CWQMN DO, SC, pH and Temperature data that can be used in the CWA 305(b) 

and CWA 303(d) List are specified in Tables A7.1 and Table A7.3.  Only data collected 

that have a valid parameter code in Table A7.1 will be stored in SWQMIS.  The QC 

program has been developed with these objectives in mind.  Methods used for water 

quality measurements in the CWQMN are based on Standard Methods for the 

Examination of Water and Wastewater, 20
th
 Edition, 1998 unless otherwise noted. 

 

 All quality objectives and criteria information relevant to the short-term portion of 

this project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in stormwater will be addressed in section A7 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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Table A7.1 

Measurement Performance Specifications for Real Time In-stream 

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

 
 

PARAMETER  

 

LEADS/ 

SWQMIS 

PARAMETER 

CODE 

 

UNITS 

 

INSTRUMENT  

 

METHOD  

 

Calibration 

Verification 

Sample 

Acceptance 

Limits 

(CVS) 

Completeness 

(%)  

pH* 10400/00400 
pH 

units 
In-Situ MP TROLL 9500 

SM 4500-H+ B. and TCEQ 

SOP, V1 

+0.50 pH 

unit* 
75 

Temperature* 10010/00010 oC In-Situ MP TROLL 9500 
EPA 170.1 and TCEQ SOP, 

V1  
+ 0.5 oC* 75 

Dissolved 
oxygen* 

10302/00300 mg/L In-Situ MP TROLL 9500 
Optical (luminescence 

quenching) 

**  

+6.0% 
Saturation* 

75 

Conductivity* 10095/00094 uS/cm In-Situ MP TROLL 9500 SM 2510 and TCEQ SOP, V1 
< 5.0% 
RPE* 

75 

Turbidity 10104/13854 NTU In-Situ MP TROLL 9500 ISO 7027 
+ 3 NTU ***  

 
75 

Gage Height 10065̂  feet In-Situ MP TROLL 500 
Vented 

Pressure Transducer 
+ 6 in. NA 

Stream 

Velocity 

 

10026̂  

 

cfs 

Teledyne RD  Instruments 

ChannelMaster 

horizontally oriented 
acoustic Doppler current 

profiler (H-ADCP) 

 

Horizontally Oriented 

Acoustic Doppler 

 

+ 0.1 cfs 

 
 

NA 
 

Stream Flow 

 

10025̂  

 

cfs 

Teledyne RD  Instruments 

ChannelMaster 
horizontally oriented 

acoustic Doppler current 

profiler (H-ADCP) 

 

Horizontally Oriented 

Acoustic Doppler 

 

+ 0.1 cfs 

 
 

NA 
 
 

^Parameter will 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 on Standard Methods for the Examination of Water and Wastewater, 20th Edition, 1998. U.S. Environmental 

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. 
oC = 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 Velocity and Stream Flow parameters. If sensor does not meet acceptance 

criteria, sensor corrective action and/or sensor re-calibration is performed. Data is not invalidated as a result of not meeting acceptance 

criteria. 
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A7.1 Multiprobe Sensor Fouling and Calibration 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 assess potential sensor fouling effects on data quality.  The USGS has 

developed protocols for assessing sensor fouling.  The TCEQ is currently evaluating the 

application of USGS procedures.  Sensor fouling will not be addressed by the GRBN 

project at this time.  If the TCEQ determines a method for accurately assessing sensor 

fouling, then those procedures will be included in a future amendment to this QAPP and 

future revisions of the GBRA-001, In-Situ Inc. Multi-Parameter TROLL 9500 SOP when 

the procedures are finalized. 

 

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, site operators, and data users to remotely (via 

website) survey near real-time or historic conditions at a given station.  The TROLL 500 

is equipped with an SDI-12 interface in order to transfer data to a Zeno data logger at the 

Cypress Creek Upstream of the Blanco River Confluence (Station#12673).  The Zeno 

datalogger is capable of utilizing simple math calculations to predict stream flow in the 

Cypress Creek from a linear regression analysis of gage height data versus instantaneous 

flow readings.  The stream flow measurement becomes more accurate as more stage 

height and instantaneous flow readings are measured and added into the calculation.  

 

Table A7.2 

MQOs for In -Situ TROLL 500 Level Sensors 
 

 

PARAMETER  

 

LEADS 

PARAMETER 

CODE 

 

UNITS 

 

INSTRUMENT  

 

RANGE 

 

METHOD  

 

Acceptance 

Criteria  

Gage Height 10065 feet 
In-Situ MP TROLL 

500 

0-33 feet Vented 

Pressure Transducer 
+ 6.0 in.* 

*If sensor does not meet acceptance criteria, sensor corrective action and/or sensor re-calibration is performed.  Data is not invalidated 

as a result of not meeting acceptance criteria 
in. = inches 

MQO = Monitoring Quality Objectives 

 

A7.3 Teledyne RD Instruments ChannelMaster H-ADCP 

 

 The Teledyne RD Instruments ChannelMaster horizontally oriented acoustic 

Doppler current profiler (H-ADCP) is used to measure stream stage, velocity and 

discharge at the Geronimo Creek at SH123 (Station #14932).  The RD ChannelMaster is 

equipped with a temperature gage, pressure transducer, and vertical beam system in order 

to provide more accurate water velocity, stage and discharge data and an SDI-12 interface 

to transfer collected data to an attached Sutron data logger.  This system is designed to 
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provide highly accurate flows in areas of slow and rapidly changing stream flows, such as 

those found in the Geronimo Creek watershed. 

 

Table A7.3 

MQOs for Teledyne RD ChannelMaster H-ADCP 
 

 

PARAMETER  

 

LEADS 

PARAMETER 

CODE 

 

UNITS 

 

INSTRUMENT  

 

RANGE 

 

METHOD  

 

Acceptance 

Criteria  

Gage Height 10065 feet 

Teledyne RD  

Instruments 
ChannelMaster 

horizontally 

oriented 

acoustic 

Doppler current 

profiler (H-
ADCP) 

 

 
 

0-33 feet Vertical Beam 

w/Backup Pressure 

Transducer 

+ 6.0 in.* 

Stream 

Velocity 

 

10026 

 

cfs 

Teledyne RD  

Instruments 
ChannelMaster 

horizontally 

oriented 
acoustic 

Doppler current 

profiler (H-
ADCP) 

Highly 

dependent 
upon 

temperature, 

salinity, 
suspended 

materials and 

accuracy of 
channel profile 

 

Horizontally Oriented 

Acoustic Doppler 

 

+ 0.1 cfs* 

Stream Flow 

 

10025 

 

cfs 

Teledyne RD  
Instruments 

ChannelMaster 
horizontally 

oriented 

acoustic 
Doppler current 

profiler (H-

ADCP) 

Dependent 
upon 

temperature, 
salinity, 

suspended 

materials and 
accuracy of 

channel profile 

 

Horizontally Oriented 

Acoustic Doppler 

 

+ 0.1 cfs* 

*If sensor does not meet acceptance criteria, sensor corrective action and/or sensor re-calibration is performed.  Data is not invalidated 

as a result of not meeting acceptance criteria 
in. = inches 

MQO = Monitoring Quality Objectives 

cfs = cubic feet per second 

 

A7.4 Guadalupe River Basin 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 for turbidity 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 (for more details 

see section B4).  CWQMN 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 assessments that have a regulatory 

purpose.  These levels are established for each analyte as a minimum concentration where 

data can be reliably reported. AWRLs will not be analyzed with the Guadalupe River 

Basin Network continuous monitoring instrumentation.  AWRL information relating to 

laboratory testing methods performed as a part of the stormwater portion of this project 

can be found in Appendix L 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.  Back-water area with little flow should be avoided 

unless the type of area is representative of the water body. Site selection, the appropriate 

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 site.  Continuous water quality data are collected on a routine 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 approved sampling 

and analysis methods and QA/QC protocols in accordance with quality system 

requirements and as described in this QAPP and in TCEQ approved SOPs.  Water quality 

measurements for CWQMN and this project are based on Standard Methods for the 

Examination of Water and Wastewater, 20
th
 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 

 

Precision is 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 error.  Determining and 

calculating precision for the purposes of this quality assurance project plan is only 

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 comparing replicate analyses of laboratory 

control samples in the sample matrix (e.g. de-ionized 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 performance specifications and used during evaluation of 

analytical performance.  Program-defined measurement performance specifications for 

precision of the laboratory measurements for stormwater are defined in Table A7.1 of 

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 

sampleôs true value). (ANSI/ASQC, Standard E4-19).  A measurement is considered 

unbiased when the value reported does not differ from the true value.  Bias is determined 

through the analysis of CVS check standards prepared with verified and known amounts 

of all target analytes in the sample matrix (e.g. de-ionized water, sand, commercially 

available tissue) and by calculating percent recovery.  Results are compared against 

measurement performance specifications and used during evaluation of analytical 

performance.  Program-defined measurement performance specifications for bias are 

specified 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.  However, the possibility of unavailable data due to accidents, malfunctioning 

instruments, vandalism, etc. is to be expected.  Therefore, it will be a general goal of the 

project(s) that 75% data completion is achieved. In the CWQMN a general requirement 

for data completeness 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 in Section 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 as the limit of quantitation specifications.  

Laboratory limits of quantitation must 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 with SWQMN Procedures Vol. 1, in order to determine acceptability of the 

data. 

 

A7.13 Data Verification  and Validation 

 

 The GBRA will monitor data weekly via the internet at www.texaswaterdata.org 

in order to ensure that the continuous monitors are functioning correctly.  A TCEQ 

trained data validator from the GBRA staff will validate the continuous monitoring data 

using the MeteoStar/LEADS validation tools according to TCEQ SOP DQRP-015. 

http://www.texaswaterdata.org/
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A8     Special Training/Certification 
  
 GBRA staff will be the lead for site operation and maintenance for the continuous 

monitoring stations.  Training will be provided by the manufacturerôs vendor 

representative, C.C. Lynch and Associates.  The TCEQ has an extensive base of 

professional and skilled employees that GBRA will tap into if the need for additional 

information, troubleshooting or training is needed on the In-Situ TROLL 9500, In-Situ 

TROLL 500 or Teledyne RD Instruments ChannelMaster H-ADCP.  Standard operating 

procedures are available for the TROLL 9500 and TROLL 500 to employees of GBRA 

and TCEQ.  The instrument manuals are also available for reference. 

 

 The GBRA staff has completed LEADS Data Management training.   

 

 If the GBRA laboratory analyzes samples under this QAPP they will meet the 

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 

Global Positioning System will follow TCEQôs OPP 8.11 and 8.12 policy regarding the 

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 that the agency 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 sufficient GPS expertise and 

experience.  Contractors must agree to adhere to relevant TCEQ policies when entering 

GPS-collected data. 

 

 In lieu of entering certified GPS coordinates, positional data may be acquired with 

a GPS and verified with photo interpolation using a certified 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 short-term portion 

of this project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in stormwater will be addressed in section A8 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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A9     Documents and Records 
 
 

 The GBRA is expected to maintain records that include sufficient information to 

reconstruct each final reported measurement from the 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 checks of sampling or measurement equipment, ñas collectedò 

measurement values, an audit trail for any modification made to the ñas collectedò 

measurement values, an audit trail for any modifications made to the ñas collectedò 

measurement values traceability documentation for reference standards. 

 

 Difficulties encountered during sampling or analysis is documented in operator 

logs to clearly indicate the affected measurements.   

 

 All documents and records information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in 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 guidance (Code of Federal Regulations U.S. Environmental Protection 

Agency (EPA) and EPA Quality Assurance Handbook). 

2. Continuous Water Quality Monitoring Network Project Plan 

3. Method specific SOPs 

4. Instrument manufacturerôs technical support manuals 

5. GBRA Guadalupe River Basin Network Quality Assurance Project Plan, TCEQ 

Quality Management Plan, GBRA and TCEQ Standard Operating Procedures and 

the CWQMN Quality Assurance Project Plan. 

6. TCEQ Surface Water Quality Monitoring Procedures, Volume 1. 

7. TCEQ SOP DQRP-015 Validation of Continuous Water Quality Monitoring Data 

by Multi-parameter Sonde.  

 

A9.2 Record Keeping 

 

 Guadalupe River Basin Network paper records are kept for a 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 project.  Electronic Data records stored in the 

TCEQ LEADS system are 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 * 

(Paper/electronic) 

Format 

QAPPs, Amendments and 

Appendices 

TCEQ/GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

QAPP Distribution 

Documentation 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

QAPP Commitment Letters GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Field Notebooks or Field 

Data Sheets 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Field Equipment Calibration/ 

Maintenance logs 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

QC Standards Certificate of 

Analysis 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

LEADS Electronic Logs, 

Validator Logs and 

Calibration Verifications 

CFEP Indefinitely Electronic 

LEADS Validator Notes CFEP Indefinitely Electronic 

Chain of Custody (COC) 

Records 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Field SOPs 

 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Field Staff Training Records GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory QA Manuals GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory SOPs GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory Staff Training 

Records 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Instrument Raw Data Files GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Instrument Readings/ 

Printouts 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory Data Reports/ 

Results 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory Equipment 

Maintenance Logs 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Laboratory Calibration 

Records 

GBRA One Year/ 

Indefinitely 

Paper/ 

Electronic 

Corrective Action 

Documentation 

GBRA One Year/ 

Indefinitely 

Paper/ 

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 Front-End Processor computer located at TCEQ headquarters in Austin, Texas. 

A9.3 Data Reporting 
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 Guadalupe River Basin Network and CWQMN environmental data is stored 

electronically in the MeteoStar/LEADS System.  Selected validated data is loaded 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 River Basin Network Project and the TCEQ CWQMN Project for 

environmental sample collection and analysis. 

 

 All SOPs utilized by the Guadalupe River Basin Network Project will either be 

attached to the this Quality Assurance Project Plan for approval or the most current 

version 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 the current CWQMN QAPP, SOPs and Project Plans are available via the 

internet at: (www.texaswaterdata.org).  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 project. 

 

 It is the responsibility of the GBRA to ensure they are properly following the 

most current revision of these documents.  The TCEQ Water Quality Planning 

Monitoring & Assessment Section Manager, CWQMN Program Manager and QC 

Officer are responsible for approving new TCEQ SOPs and SOP revisions.  The QC 

officer is responsible for changes to the TCEQ SOPs.  The GRBN QC officer is 

responsible for submitting new QAPP amendments, SOP amendments, and SOPs and the 

TCEQ NPS Project Manager is responsible for approving 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 until the end of the project  Analytical data records are 

stored on site for a minimum of one year in paper format and a minimum of five years in 

electronic format.  Indelible ink will be used for all hand-written documents.  Changes 

made to hand-written documents must be done by using a single line to strike-out the 

text.  The changes are then initialed and dated. 

http://www.texaswaterdata.org/
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B1     Sampling Process Design 
 

B1.1 Network Design/Siting Rationale 

  
 The selected sites for deployment of the In-Situ MP Troll 9500, Troll 500 and/or 

the Teledyne RD Instruments ChannelMaster are the Geronimo Creek at SH123 

(Station#14932), Cypress Creek 200 meter upstream of the Blanco River Confluence 

(Station#12673) and Sandies Creek at Cheapside Road (Station#13657).  Continuous 

monitoring will complement existing routine ambient monitoring being conducted by the 

GBRA, Texas State Soil and Water Conservation Board (TSSWCB) and TCEQ at these 

locations. The Cypress Creek and Sandies Creek locations are TCEQ routine monitoring 

stations.  The Geronimo Creek location is a discontinued 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 non-point source pollution loading 

during storm water runoff events. 

 

 All three monitoring sites collect Field parameters that may be used for 

assessment purposes and turbidity data that should not be used for assessment purposes.  

Additionally, the Geronimo Creek at SH123 (Station#14932) station will report gage 

height and stream flow data from an RD Instruments ChannelMaster H-ADCP and the 

Cypress Creek 200 meter upstream of the Blanco River Confluence (Station#12673) 

station will report gage height and stream flow data from a TROLL 500 Sonde.  Field 

parameters are analyzed and available to the TCEQ and the primary data users, including 

the Watershed Partnerships, the GBRA and the TSSWCB.  Samples will be collected 

following procedures detailed in the latest version of the TCEQ guidance document, 

Surface Water Quality Monitoring Procedures, Volume 1 (RG-415). 

 

 The continuous monitoring stations are located 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 development process.  

Additionally, the sampling equipment and support equipment located in the stream bed is 

subject to frequent flooding.  These components are secured to bridge abutments or other 

permanent structures and should be capable of surviving a given flood.  However, it is 

accepted that the support system and components will need periodic replacement and 

repair. 

 All sampling process design information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in 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 stormwater monitoring unless specifically 

referenced in Appendix L of this document. 
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B2     Sampling Methods 
 

The In-Situ TROLL 9500 (field parameters) measures ambient surface water by 

making a discrete measurement of water in the stream.  The instrument is deployed 

directly in the water body of interest and, anchored 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 equipment to high flows and/or subject the unit to high 

suspended solids associated with flood flows.  The probe is positioned as close as possible 

to the portion of the stream which contains 50 percent of the total flow.  The In-Situ 

TROLL 9500 takes measurements directly from the stream for field parameters and 

turbidity. This meter will record measurements every 15 minutes.  The flow meters and 

gage height meters will also take measurements every 15 minutes 

 All sampling methods information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in stormwater will be addressed in section B2 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. 

 

B2.1 Monitoring Equipment  

 

Instrument specific analytical standard operating procedures (SOPs) describe 

support equipment, sampling and analytical procedures.  Currently, In-Situ TROLL 9500, 

and In-Situ 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 at each 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 

SH 123, near 

Geronimo, TX 

(Station #14932) 

Sonde: In Situ 

(In-Situ Inc. MP Troll 9500 

& RD Instruments 

ChannelMaster)  

Wireless 

Modem 

Surface 

Water Temperature, 

SC, DO, pH, 

Gage Height, 

Water Flow Rate   

TBD* Cypress Creek, 200 

meters upstream of 

Blanco River 

Confluence in 

Wimberley, TX 

(Station #12673) 

Sonde: In Situ 

(In-Situ Inc. MP TROLL 

9500 & Level TROLL 500) 

Wireless 

Modem 

Surface 

Water Temperature, 

SC, DO, pH, 

Gage Height, 

Water Flow Rate   

TBD* Sandies Creek at 

Cheapside Road, 2 

miles NE of Westhoff, 

TX (Station #13657) 

Sonde: In Situ 

(In-Situ Inc. MP TROLL 

9500 & USGS Flow Gaging 

Station) 

Wireless 

Modem 

Surface 

Water Temperature, 

SC, DO, pH, 

Gage Height, 

Water Flow Rate   

*TBD ï ñTo Be Determinedò This site will not receive a CAMS number until a Site Initiation form has been 

completed.  A request for a modem 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 is capable of monitoring pH, temperature, specific 

conductance, dissolved oxygen and turbidity. 

 

In -Situ TROLL 500 
 

Sonde deployed in stream, capable of measuring pressure/depth from 0 to 33 feet 

of water in order to determine gage height. 

 

RD Instruments Channel-Master Horizontally Oriented Acoustic Doppler Current 

Profiler (H -ADCP) 

 

 Side-looking acoustic Doppler capable of measuring stream velocity and 

calculating stream flow. 

 

B2.2  Sampling/Measurement System Corrective Action 

 

Corrective action measures at the continuous monitoring stations will 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 problems are identified 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 with the NPS 

project manager to resolve the problem.  The 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 the problem 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 Water Quality 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.  
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B3     Sample Handling and Custody 
 

Water quality is measured from ambient water and the data collected is transmitted 

via wireless modem to the TCEQ MeteoStar/LEADS database.  Electronic equipment and 

data collected as a part of this project will not be documented on a custody form.  Any 

physical samples that are 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 the short-term portion of 

this project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in 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 used by the In-Situ Inc. MP TROLL 9500 for pH and conductivity 

are based on Standard Methods for the Examination of Water and Wastewater, 20
th
 

Edition, 1998.  The method used by the In-Situ Inc. MP TROLL 9500 for temperature is 

based on ñMethods for Chemical Analysis of Water and Wastes,ò Manual #EPA-600/4-

79-020.  The method used by the In-Situ Inc. MP TROLL 9500 for dissolved oxygen is 

ASTM No. D888-05 Method C.  Data comparability is achieved by following approved 

standardized analytical methods and operating procedures.  Methods must be documented 

to minimize variation in procedures and results.  The In-Situ TROLL 500 calculates 

water level from pressure transducer measurements and known reference point. 

 

 The continuous monitoring method summaries are presented in Table A7.1.  This 

table includes method, analytical technique and performance criteria. 

 

Analytical system corrective actions are addressed in Section C1 of this QAPP. 

 

 All analytical methods information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in 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  
 

 The continuous monitoring station is using experimental technology with the 

turbidity probe on the In-Situ Inc. MP TROLL 9500 and the Teledyne RD Instruments 

ChannelMaster H-ADCP.  Consequently, method performance determination can take 

place after sampling equipment has been deployed and begins recording data.  If 

necessary after deployment, the QAPP will be amended to reflect changes 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 methods may 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.   

 

Program-defined measurement performance specifications are specified in Table A7.1. 

 

 All quality control procedures relevant to the short-term portion of this project 

dealing with the collection and laboratory analysis of nitrate nitrogen and Escherichia 

coli in stormwater will be addressed in section B5 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. 

 

In -Situ MP TROLL 9500  

 

 Sonde DO, pH, conductivity and Turbidity parameters are calibrated at a monthly 

frequency.  DO, SC, pH and Turbidity calibration verification samples (CVSs) are 

analyzed at a monthly frequency. 

 

 Stream Depth and stream flow instrumentation are evaluated by making 

instantaneous flow readings at the deployment location, utilizing measurement methods 

provided in the TCEQ SWQM Procedures Manual, Volume 1, and/or measuring water 

level with a graduated survey rod at the point of deployment. 

 

Multiprobe Temperature checks 

 

 After every deployment period, network multiprobe temperature sensors are 

checked against National Institute of Standards and Technology (NIST)-traceable 

thermometers.  The multiprobe measured temperature must be within + 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 and temperature data are invalidated back to 

the point of the last passing temperature check.  

 

Precision 

 

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

matrix (e.g., de-ionized water).  Currently, sonde and flow precision is not being 

determined and 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 standard used 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 ï X)  x 100 

X 

 

Where: Y = measured value; 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 with 40 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 analytical standard deviation is multiplied by the appropriate 

Studentôs ñtò value to determine concentration at which there is a 99 percent certainty 

that the measured concentration is not due to background noise.  The calculated detection 

limit is confirmed by analyzing one standard at two to five times the calculated detection 

limit.  Method sensitivity is not evaluated for multi-probe pH, Temperature, Dissolved 

Oxygen, Conductivity or Turbidity analysis. 

 

Corrective Action Related to QC 

 

 Any deviation from 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 operatorôs log by the GBRA Water Quality Technician.  The log entry 

will contain a description of the exception, the cause (if possible), the affected data, and 

the impact on the data record.  Any affected data will be qualified accordingly.  Note: A 

failing QC sample can be followed by a single replicate analysis to determine if there is a 

systematic 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 

assignable 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 professional judgment 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 documented in equipment dedicated 

logbooks. Preventative maintenance records contain information on periodic routine 

maintenance, symptoms, troubleshooting effort descriptions, results and follow-up 

observations.  Records will include the date, time, and the name or initials 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 manufacturerôs recommendations and experience gained with 

the instrument after deployment during the method development project phase.   

 

GBRA stocks various consumable and replacement items for the continuous 

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 

be repaired or replaced by GBRA personnel.    

 

The In-Situ MP TROLL 9500 is deployed directly in the water body of interest, 

and anchored 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 

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 instrumentôs operating manuals are being used as guidance for 

maintenance activities. 

 

 All instrument/equipment testing, inspection and maintenance procedures relevant 

to the short-term portion of this project dealing with the collection and laboratory 

analysis of nitrate nitrogen and Escherichia coli in 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 stormwater 

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 constituents are calculated using multipoint or single-point 

calibration responses. In-Situ 9500 Field Parameters are calibrated monthly.  In-Situ 500 

Level is calibrated before deployment and following a corrective action.   

 

 All instrument calibration and frequency procedures relevant to the short-term 

portion of this project dealing with the collection and laboratory analysis of nitrate 

nitrogen and Escherichia coli in stormwater will be addressed in section B7 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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B8    Inspection/Acceptance of Supplies and 

Consumables 
 

 New batches of supplies are tested before use to verify that they function properly 

and are not contaminated.  The laboratory QASM provides additional details on 

acceptance requirements for laboratory supplies and consumables. 

 All inspection/acceptance of supplies and consumables relevant to the short-term 

portion of this project dealing with the collection and laboratory analysis of nitrate 

nitrogen and Escherichia coli in stormwater will be addressed in section B8 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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B9    Non-Direct Measurements 
 

 Only data collected directly under this QAPP will be reported to the TCEQ NPS 

Project Manager.  This project will not report any acquired or non-direct measurement 

data to the TCEQ NPS Project Manager that has been or is going to be collected under 

another QAPP.  All data collected under this QAPP and any acquired or non-direct 

measurements will comply with all requirements/guidance of the project. 

 

 All non-direct measurements information relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in 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 unless specifically 

referenced in Appendix L of this document. 
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B10    Data Management 
 

Water quality, water gage height, sample depth data and operator logs (containing 

quality control results and other information) are transferred to the TCEQ headquarters 

(Austin, Texas) Comms Front-End Processor (CFEP) computer through Regional 

Hewlett Packard 712/60 computers that automatically download data every 15 minutes 

by wireless modem.  The data are secured from tampering or corruption over the carrier 

line through an unlisted telephone number, pass code protection, and error checking 

protocol. 

 

 The measurement instrumentation is connected to a Zeno or Sutron data logger 

system.  The data loggers system records the analog output voltage of each instrument 

once a second, digitizes it, and stores the data sequentially as five-minute averages in a 

record.  A record consists of sequential 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 stationôs Zeno data logger by modem.  The data are 

secured from tampering or corruption 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 Project 

Manager will ensure that corrective action was taken and that the action was effective.   

 

 The MeteoStar/LEADS processing 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.  The Guadalupe River Basin Network CWQMN data 

validator will work from this file through a GBRA computer on a graphical interface and 

behind the TCEQ LEADS firewall to validate the field parameter data.  The GBRA data 

validators obtain field sonde QC information from the MeteoStar/LEADS operator log, 

which is entered by GBRA.  GBRA will access the MeteoStar/LEADS TCEQ webpage 

operator log at http://tceqwatercal.ipsmtx.com to enter operator logs.  Site cooperators 

who have obtained authorization can access the MeteoStar/LEADS 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 ñvalidated dataò and are archived on optical disk indefinitely. 

 

 All data management information relevant to the short-term portion of this project 

dealing with the collection and laboratory analysis of nitrate nitrogen and Escherichia 

coli in stormwater will be addressed in section B10 of Appendix L of the Guadalupe 

http://tceqwatercal.ipsmtx/
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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 that loads 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. Database system users have 

the ability to: 

 

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

 Access the CWQMN QAPP associated with each real-time data result. 

 See the history of any changes made in SWQMIS to CWQMN data once it is 

stored in SWQMIS. 

 

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 

depth parameters will not be stored in SWQMIS. 

 

Table B10.1 

 

Surface Water Quality Monitoring Information System Parameters 
 

Parameter LEADS Parameter 

Code 

SWQMIS 

Parameter Code 

Units 

Temperature 10010 00010 
o
C 

Specific 

Conductance 

10095 00094 uS/cm 

Dissolved Oxygen 10300 00300 mg/L 

Dissolved Oxygen, 

Percent Saturation 

10301 00301 % 

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 server.  Internal 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 

collected with multiprobes and level sensors every 15 minutes are reported in the SWQM 

Daily Report in the 15-minute increment of their collection.  

 

 Hourly data summary reports are externally available on the TCEQ-hosted 

website (www.texaswaterdata.org) for all station in the network. 

 

Record-keeping and Data Storage 

 

 GBRA recordkeeping and document control procedures are contained in the water 

quality sampling and laboratory standard operating procedures (SOPs) and this QAPP.  

Original instrument calibration logs, maintenance logs and field sheets are stored in the 

GBRA offices in accordance with the record-retention schedule in Section A9.  Original 

lab sheets are stored in the GBRA offices in fireproof files.  Two copies of the GBRA 

database are backed up each Friday on magnetic tape.  One copy is stored in a fireproof 

safe in a GBRA office, and one copy is stored off-site.  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 scanned electronic media 

and retained on-site by the GBRA for a retention period specified in Section A9. 

 

Data Verification/Validation  

 

 The control mechanisms for detecting and correcting errors and for preventing 

loss of data during data reduction, data reporting, and data entry are contained in Sections 

D1, D2, and D3. 

 

Forms and Checklists 

 

See Appendix F for the Calibration/CVS Log. 

See Table D2.1 for the Data Review Checklist and Summary. 

 

Data Handling 
 

 All instrument data is transferred to the MeteoStar/LEADS system and retained 

on the TCEQ database. 

  

 Any laboratory data collected are processed using the GBRA Regional Laboratory 

Information System (LIMS).  Data integrity is maintained by the implementation of 

password protections which control access to the LIMS 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.  

http://www.texaswaterdata.org/
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Hardware and Software Requirements 

 

 Hardware configurations are sufficient to run the GBRA LIMS under the 

Windows NT operating system in a networked environment.  TCEQ and GBRA 

Information Resources 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 the 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 information technology (IT) policy is contained in IT SOPs which are available 

for review at GBRA offices. 

 

Quality Assurance/Control 

 

See Sections D and B of this QAPP. 
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C1     Assessments and Response Actions 
 

Table C1.1  

Assessments and Response Requirements 
 

 

Assessment 

Activity  

 
Approximate 

Schedule 

 
Responsible 

Party 

 
Scope 

 
Response 

Requirements 
 

Status 

Monitoring 

Oversight, etc. 

 
Continuous 

 
GBRA 

 
Monitoring of the project 

status and records to 

ensure requirements are 

being fulfilled 

 
Report to TCEQ in 

Quarterly Report 

 
Monitoring 

Systems Audit of 

GBRA 

 
Dates to be 

determined 

by TCEQ NPS 

 
TCEQ 

 
Field sampling, handling 

and measurement; 

facility review; and data 

management as they 

relate to NPS 

 
30 days to respond 

in writing to the 

TCEQ to address 

corrective actions 

 
Laboratory 

Inspection 

 
Dates to be 

determined by 

the GBRA 

 
GBRA 

Quality 

Assurance 

Officer 

 
Analytical and quality 

control procedures 

employed at the 

laboratory and the 

contract laboratory 

 
Submit corrective 

actions that effect 

samples collected 

under this project 

to the TCEQ. 

 
 
QA of External 

Party CWQMN 

Data Validation 
 

 
Dates to be 

determined by 

TCEQ Data 

Management & 

Analysis 
 

 
TCEQ Data 

Management 

& Analysis 

 
Review of CWQMN 

data validation 

performed by parties 

external to TCEQ to 

ensure requirements are 

being fulfilled and 

TCEQ SOPs are adhered 

to. 
 

 
To be determined 

 

 

 

Data Completeness Assessment 

 

 See calculation below for how data completeness is calculated.  Sites in the 

GRBN may be located in intermittent streams.  Suspension 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 measurements ï Total 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 require corrective action.  Corrective actions may include discarding and re-

collected previously collected samples.  Deficiencies are documented in logbooks, field 

data sheets, etc. by field or laboratory staff.  It is the responsibility of the GBRA Project 

Manager, in consultation with the GBRA 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:  

 Identify the problem, nonconformity, or undesirable situation  

 Identify immediate remedial actions if possible  

 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 problem-solving techniques to verify causes, determine solution, and develop 

an action plan  

 Identify personnel responsible for action  

 Establish timelines and provide a schedule  

 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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Status of CAPs will be documented on the Corrective Action Status Table (See 

Appendix I) 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 data) will 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 J) and submitted, when complete, to the TCEQ Project 

Manager.  Records of audit findings and corrective actions are maintained by both the 

TCEQ and the GBRA Project Manager.  Audit reports and corrective action 

documentation will be submitted to the TCEQ with the Quarterly Progress 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 project progress 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 in this section are contract deliverables and are transferred to 

the TCEQ in accordance with contract requirements. 

 

 Monitoring Systems Audit Report and Response - Following any audit performed 

by the GBRA, a report of findings, recommendations and response is sent to the TCEQ in 

the quarterly progress report. 

 

 Quarterly Progress Report - Summarizes the GBRAôs activities for each task; 

reports monitoring status, problems, delays, and corrective actions; and outlines the status 

of each taskôs deliverables. 

 

 Monitoring System Audit Response - The GBRA will respond in writing to the 

TCEQ within 30 days upon receipt of a monitoring system audit report to address 

corrective actions. 

 

 GBRA Evaluation - The GBRA participates in a GBRA Evaluation by the TCEQ 

annually for compliance with administrative and programmatic standards. 

 

 Final Project Report - Summarizes the GBRAôs activities for the entire project 

period including a description and documentation of major project activities; evaluation 

of the project results and environmental benefits; and a conclusion. 

 

Reports to GBRA Project Management 
 

 Any laboratory work related to this project will be reported to the GBRA Project 

Manager by the GBRA Laboratory upon completion of analyses and data review  The 

GBRA Laboratory Director/QAO will report as needed on results of assessments 

(including data), and significant QA issues to the GBRA Project management.  The 

process may include submission of 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 participates in a GBRA Evaluation by the TCEQ 

annually for compliance with administrative 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 document, 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 processes taken independently of the data-generation processes to 

evaluate the technical usability of the verified data with respect to the planned objectives 

or intention of the project.  Additionally, validation can provide a level of overall 

confidence in the reporting 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 

quality objectives which are listed in Section A7.  Only those data which are supported 

by appropriate quality control data and meet the measurement performance specification 

defined for this project will be considered acceptable and reported to the TCEQ NPS 

Project Manager. 

 

 The procedures for verification and validation of data are described in Section D2, 

below.  The GBRA Water Quality Technician/Project Data Validator is responsible for 

ensuring that any field data or continuous monitoring data are properly reviewed and 

verified for integrity.  The GBRA Laboratory Director is responsible for ensuring that 

any laboratory data generated for this project are scientifically valid, defensible, of 

acceptable precision and bias, and reviewed for integrity.  The GBRA Data Manager will 

be responsible for ensuring that all data are properly reviewed and verified, and/or 

submitted in the required format to the to the TCEQ, as necessary.  The GBRA Data 

Manager is responsible for ensuring that all continuous monitoring data have been 

validated by the GBRA data validator and also performs a validation check on 10% of 

any laboratory data generated for this project.   Finally, the GBRA Project Manager, with 

the concurrence of the GBRA QAO, is responsible for validating that all data to be 

reported meet the objectives of the project and are suitable for reporting to TCEQ. 

 

GBRA verifies and validates water quality generated by the continuous 

monitoring stations.  The In-Situ TROLL 500 will be validated based on the TCEQ SOP 

DQRP-015 by GBRA staff.     The In-Situ TROLL 9500 will be validated based on an 

SOP DQRP-015.  The Water depth and flow measurement data will be verified for 

reasonableness utilizing the validation tools on MeteoStar/LEADS database, but the 

validation procedure for these parameters will be utilized to initiate instrument corrective 

actions.  GBRA staffs have been trained 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 

Validator  

Site Operator Site Location 

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, quality assurance plans, and analytical methods).  This check is used to 

determine if the instruments and telemetry system are working properly.  Validation 

refers to a specific review process that extends the evaluation of the data set beyond 

method and procedural compliance (data verification) to determine the quality of the data 

set specific to its intended use. 

 

 All continuous water quality monitoring data are reviewed and verified for 

integrity continuity, reasonableness, and conformance to project requirements.  The 

GBRA Data validators perform data review of the data produced by the In-Situ TROLL 

9500 and In-Situ TROLL 500, as the data is captured by cellular phone or radio.  

Collection and transmission of the data are confirmed and communications with project 

leads are initiated if problems are detected.  The data validators will perform a cursory 

verification of the data at a minimum of once per week by evaluating data on the TCEQ 

webpage (www.texaswaterdata.org) and a more thorough verification will occur monthly 

or quarterly by checking calibration verification samples.  The appropriate time between 

servicing of the instruments due to instrument fouling will be determined by instrument 

verification.  For data validation, only those data which are supported by appropriate QC 

samples and meet the measurement performance specifications defined for this project 

will be considered acceptable. Data validation will occur utilizing the TCEQ/LEADS 

validation tools and TCEQ SOPs.   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 short-term 

portion of this project dealing with the collection and laboratory analysis of nitrate 

nitrogen and Escherichia coli in stormwater will be addressed in section D1 of Appendix 

L of the Guadalupe River Basin Network QAPP. All quality control procedures found 

http://www.texaswaterdata.org/
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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 CVSs at least monthly or 

quarterly as defined in table D1.3.  GBRA records in the Operators Log whether the CVS 

passed or failed on a parameter specific basis.  GBRA manually verifies the sonde CVS 

data that 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.  

 

 The In-Situ TROLL 9500 will collect data for pH, temperature, dissolved oxygen 

and conductivity once every 15 minutes.  The In-Situ TROLL 500 will record the 

pressure changes in pressure exerted by the water on an internal media.  Water level is 

calculated from a reference depth to the surface of the water.  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 D1.2      

In-Situ TROLL Sondes Performance Criteria and Frequency of QC 

Checks 

Parameter Units Standard Concentration Frequency of 

QC checks 

Operating Limits  

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 

Conductance 

umhos/cm 1000 umhos/cm Once a month 5-20,000  

umhos/cm 

Temperature 
o
C NA Once per quarter 5-50

 o
C 

Turbidity  NTU 20.0 NTU Once a month 0-2000 NTU 

Gage height feet NA Once per quarter 0-33 feet 

Stream Flow cfs NA Once per quarter 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 project specifications.  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 laboratory tasks ensure the verification of raw data, electronically 

generated data, and data on chain-of-custody 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 verified (listed in Table D2.1) are 

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 generating the data is 

contacted to resolve the issue.  Issues which can be corrected are corrected and 

documented electronically or by initialing and dating the associated paperwork.  If an 

issue cannot be corrected, the task manager consults with the higher level project 

management to establish the appropriate course of action, or the data associated with the 

issue are rejected and not reported to the TCEQ.  The performance of these tasks is 

documented by completion of the Data Review Checklist and Summary (Appendix C). 

 

 The GBRA Data Manager and GBRA Laboratory Director /QAO 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 project, and are 

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 can be completed. 

 

 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 the potential 

impact of these issues on previously collected data will be assessed.  Finally, the GBRA 

Project Manager, with the concurrence of the GBRA QAO validates that the data meet 

the data quality objectives of the project and are suitable for reporting to TCEQ. 

 

 Any data deemed questionable by the data validator, due to inexplicable peaks, 

data dropouts, flat-lined data, etc., will be qualified as invalid by the validator, using their 

best  professional judgment.  During data validation, certain issues or questions 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 manufacturer or its representative, 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 qualification was made.  In addition to the electronic validator notes, each 

validator also keeps a hard copy validatorôs notebook that has the same information.  

These notebooks are stored at GBRA and will be kept on file indefinitely.  

 

 All verification and validation methods relevant to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and 

Escherichia coli in stormwater will be addressed in section D2 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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Table D2.1  

Data Review Tasks 
 

Data to be Verified 
Field 

Task 

Laboratory  

Task 
Data Manager Task 

Sample documentation complete; samples 

labeled, sites identified  

GBRA Water Quality 

Technician 
 

Debbie Magin 

GBRA Data Manager* 

 

Field QC samples collected for all analytes as 

prescribed in the TCEQ SWQM Procedures 

Manual 

GBRA Water Quality 

Technician 
 

Debbie Magin 

GBRA Data Manager* 

 

Standards and reagents traceable   

Josie Longoria 

GBRA Lab 

Director/QAO 
 

Chain of custody complete/acceptable  
GBRA Water Quality 

Technician 

GBRA Laboratory 

Analysts/ 

Technicians 

 

 

NELAC Accreditation is current  
Josie Longoria 

GBRA Lab 

Director/QAO 
 

Sample preservation, and handling acceptable  
GBRA Water Quality 

Technician 

GBRA Laboratory 

Analysts/ 

Technicians 

 

 

Holding times not exceeded  
GBRA Water Quality 

Technician 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Debbie Magin 

GBRA Data Manager* 

 

Collection, preparation, and analysis consistent 

with SOPs and QAPP  

GBRA Water Quality 

Technician 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Debbie Magin 

GBRA Data Manager* 

 

Instrument calibration data complete  
GBRA Water Quality 

Technician 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Debbie Magin 

GBRA Data Manager* 

 

Bacteriological records complete   
GBRA Laboratory 

Analysts/ 

Technicians 

Debbie Magin 

GBRA Data Manager* 

 

QC samples analyzed at required frequency   

Josie Longoria 

GBRA Lab 

Director/QAO 
 

QC results meet performance and program 

specifications  
 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Josie Longoria 

GBRA Lab 

Director/QAO 

Debbie Magin 

GBRA Data Manager* 
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Data to be Verified 
Field 

Task 

Laboratory  

Task 
Data Manager Task 

Analytical sensitivity (Minimum Analytical 

Levels/Ambient Water Reporting Limits) 

consistent with QAPP  

 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Josie Longoria 

GBRA Lab 

Director/QAO 

Debbie Magin 

GBRA Data Manager* 

 

Results, calculations, transcriptions checked   

GBRA Laboratory 

Analysts/ 

Technicians 

 

Josie Longoria 

GBRA Lab 

Director/QAO 

Debbie Magin 

GBRA Data Manager* 

 

Laboratory bench-level review performed   

Debbie Magin 

GBRA Data Manager* 

 

All laboratory samples analyzed for all 

parameters  
 

GBRA Laboratory 

Analysts/ 

Technicians 

 

Josie Longoria 

GBRA Lab 

Director/QAO 

Debbie Magin 

GBRA Data Manager* 

 

Corollary data agree   
Debbie Magin 

GBRA Data Manager* 

Nonconforming activities documented   

GBRA Laboratory 

Analysts/ 

Technicians 

 

Josie Longoria 

GBRA Lab 

Director/QAO 

Debbie Magin 

GBRA Data Manager* 

 

Outliers confirmed and documented; 

reasonableness check performed 
  

Debbie Magin 

GBRA Data Manager* 

Dates formatted correctly    
Debbie Magin 

GBRA Data Manager* 

TAG IDs correct    
Debbie Magin 

GBRA Data Manager* 

TCEQ ID number assigned   
Debbie Magin 

GBRA Data Manager* 

Valid parameter codes    
Debbie Magin 

GBRA Data Manager* 
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Data to be Verified 
Field 

Task 

Laboratory  

Task 
Data Manager Task 

Codes for submitting entity(ies), collecting 

entity(ies), and monitoring type(s) used 

correctly  

  
Debbie Magin 

GBRA Data Manager* 

Time based on 24-hour clock    
Debbie Magin 

GBRA Data Manager* 

Absence of transcription error confirmed    
Debbie Magin 

GBRA Data Manager* 

Absence of electronic errors confirmed   
Debbie Magin 

GBRA Data Manager* 

Verified data log submitted    
Debbie Magin 

GBRA Data Manager* 

100% of data manually reviewed    
Debbie Magin 

GBRA Data Manager* 

*The data will only be verified by the GBRA Data Manager for Laboratory data and instrument calibrations.  These checks 

will not apply to continuous water quality monitoring data, which will be validated in the TCEQ MeteoStar/LEADS database 

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 Internet for the Guadalupe River Basin Network 

on the TCEQ web page at www.texaswaterdata.org.  Actual 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 matter the qualifier assigned by the system, is manually verified.  

For a list of validation flags and their definitions, see Table D2.2. 

http://www.texaswaterdata.org/
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Table D2.2  

Data Validation Flags (Qualifiers) 
 

Flag Definition 

AQI Ambient Quality Invalid ï Flag manually assigned when data point deemed 

invalid by data validator. 

PMA Preventative Maintenance ï Flag manually assigned when site operator is 

performing maintenance on analytical equipment. 

VAL  Valid ï Flag automatically assigned to any data point that does not fall above 

or below pre-defined limits. 

 

Valid ï Flag manually assigned to any data that was previously automatically 

assigned a Laboratory Information System flag that was later deemed valid by 

the data validator. 

LIM  Limit Exceeded ï Flag automatically assigned to any data that fall above or 

below pre-defined range. 

LST Lost Data ï Flag automatically assigned when data is not retrievable by the 

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 who has prime responsibility 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 possible.  The mechanism for communication between the producers and the users of 

the data are telephone, internet and operatorôs log.   

 

 The auditors, GBRA (validator and site operator) staff, project leads and managers are 

empowered to review and question any part of 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 be assessed in comparison to the measurement quality objectives as discussed in 

Section A7. 

 

 All reconciliation with user requirements information relevent to the short-term portion of this 

project dealing with the collection and laboratory analysis of nitrate nitrogen and Escherichia coli in 

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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Geronimo Creek at 

SH123 (Station 

#14932) 
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Cypress Creek Upstream of 

Blanco River Confluence 

(Station #12673) 
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Sandies Creek at Cheapside 

Road, 2 miles NE of 

Westhoff  (Station #13657) 
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Appendix B. Work Plan
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NONPOINT SOURCE SUMMARY PAGE 

for the CWA §319(h) Urban Nonpoint Source Grant Program 

Title of Project:  

 

Guadalupe River Basin Network ï Continuous Monitoring on Threatened or 

Impaired Water Bodies 

Project Goals: 

 

To 1) monitor water quality changes that occur in identified waterbodies during 

and after BMP installation; 2) address stakeholder concerns regarding the 

ñsnapshot in timeò of monthly sampling and short studies; 3) provide 

continuous information regarding ambient water quality, particularly 

temperature variability and the diur nal fluctuations of dissolved oxygen; 4) 

examine links between nitrates and dissolved oxygen; 5) analyze water quality 

data using hydrographs and Load Duration Curves; and 6) document the 

streamsô 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 Project 

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 Report 

 

Measures of Success: 

 

 

 

 

 

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

Groundwater ( ) 

Status of Water Body: 

2008 Texas Water 

Quality Inventory and 

303(d) List  

Segment ID: 

1815 Cypress Creek 

1804A Geronimo Creek 

1803B Sandies Creek 

Parameter: 

 

Bacteria, Nutrients 

E. Coli, Dissolved Oxygen 

Category: 

 

Impaired, Concern 

Impaired 

Project Location 

(Statewide or 

Watershed and County) 

Sandies Creek Watershed below the confluence with Elm Creek in DeWitt 

County 

Cypress Creek Watershed at Jacobôs Well in Hays County 

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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Texas NPS Management 

Program Elements: 

Element 1 (LTG Objectives 1, 2, 5, 6, 7; STG 1B, STG 1C, STG 1E, STG 3A, 

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, 2010 ï August 31, 2012 

 

 

 

 

Part I ï Applicant Information 

 

 
Applicant 

 

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 

Code 

78155 

Telephone  

Number 

(830) 379-5822 Fax 

Number 

(830) 372-2757 

 
Project Partners  

 

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 projects and 

TSSWCB. 
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Part II ï Project Information 

 

 
Project Type 

 

Surface Water X Groundwater   

Does the project implement recommendations made in a completed Watershed 

Protection Plan or an adopted TMDL or Implementation Plan?  

Yes  No X 

If yes, identify the document. NA 

If yes, identify the agency/group 

that developed and/or approved 

the document. 

NA Year 

Developed 

N

A 

 
Watershed Information 

 

 

Watershed Name(s) 
Hydrologic Unit 

Code (8 Digit) 
Segment ID 

305 (b) 

Category  

Size 

(Acre

s) 

 

Sandies Creek 
12100202 1803B 5a  

 

Cypress Creek 
12100203 1815 

 

 
 

Geronimo Creek 
12100202 1804A 5c  

 

Water Quality Impairment  

 

Describe all known causes (pollutants of concern) of water quality impairments from any of the following 

sources: 2008 Texas Water Quality Inventory and 303(d) List, Clean Rivers Program Basin Summary, 

Basin Highlights Reports or Other Documented Sources. 

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

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

waterbody                                                                                                         

 

                                                                                      Impairment                                       Category              

Year Listed 

1803B_01: Confluence with Gualalupe River to         bacteria (geomean)                                5a                        

2008 

                   Confluence with Elm Creek                      E. coli 

                                                                                      dissolved oxygen (24 hr avg)                5a                        

2008 

 

 

1803B_02: Confluence with Elm Creek to                   dissolved oxygen (24 hr avg)                5a                        
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2006 

                   the upper end of the waterbody                  dissolved oxygen (24 hr min)               5a                        

2006 

 

Segment 1804A: Geronimo Creek: Entire waterbody 

 

1804A _01: Entire waterbody                                       bacteria (geomean)                               5c                        

2006 

                                                                                       E. coli 

 

CONCERNS (2008 Texas Water Quality Inventory) 

                                                                                                             Level of Concern                  

1804A_01: Geronimo Creek: Entire Waterbody            Nitrates                 CS   (concern for screening level)                                

 

 

 

Project Narrative  

 

Problem/Need Statement 

 

Fourteen segments have been identified in the Guadalupe River Basin as being impaired or having water quality 

concerns.  Most of the impairments are based 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, and Watershed planning efforts have begun on the Cypress Creek in 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 concerns for 

dissolved oxygen, nutrients and/or bacteria.  Each water body has septic tanks and other anthropogenic nonpoint 

source (NPS) activities identified as possible sources of the impairment and/or concern.    

 
Implementation projects or best management practices (BMPs) will be recommended at the conclusion of the planning 

studies on Cypress and Geronimo Creeks.  It has been well documented that nitrifying bacteria are capable of 

converting ammonia-nitrogen to nitrate-nitrogen under highly aerobic conditions during a process called 

nitrification.  Approximately 4.3 milligrams of dissolved oxygen is consumed for every 1.0 milligram of 

ammonia-nitrogen converted to nitrate-nitrogen during nitrification.  By establishing the relationship between 

real-time concentrations of dissolved oxygen and nitrate-nitrogen during base flow and during storm events, the 

extent of nitrification can be examined.  Because of the inverse relationship of ammonia-nitrogen and nitrate-

nitrogen during nitrification and if the real-time monitoring provides evidence of the nitrification process, there 

would be support for best management practices that reduce sources of stormwater that contribute ammonia-

nitrogen to the stream.  In addition to representing ambient water quality, continuous monitoring stations 

installed prior to the execution of implementation projects can record the changes in water 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 monitoring events as ñsnap shots in timeò that may be less than adequate in 

representing the overall water quality of the streams in their area.  Temperature impacts the 
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stream's ability to hold dissolved oxygen and is a critical influence on aquatic organisms' metabolism.  

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 quality 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.  

 

  

 

 

 

 

Project Narrative  

 

General Project Description (Include Project Location Map) 

 

The proposed project is a collaborative effort with the Guadalupe-Blanco River Authority (GBRA), the 

Guadalupe-Blanco River Trust (GBRT) and the Texas Commission on Environmental Quality (TCEQ).  In year 

1, a continuous monitoring station will  be installed on Cypress Creek at the confluence with the Blanco River 

(water quality station (WQS) No. 12673).  This location, low in the watershed, catches loadings from urban 

areas and stormwater from the watershed as a whole.  Continuous water quality monitoring sondes will also be 

deployed on Geronimo Creek at SH 123 (WQS No. 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 project will 

deploy another continuous water quality monitoring sonde on Sandies Creek (WQS No. 13657).  The Sandies 

station is located at a USGS gauging station and below the confluence with Elm Creek.  The site provides 

historical reference, and it will also catch contributions from Elm Creek (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 installed at WQS 14932, Geronimo 

Creek at SH 123, for collection of E. coli and nitrate-nitrogen samples.  The storm monitoring will  generate 

hydrographs that describe contributions of bacteria and nutrients over time and flows during storm events.  

Combining data from the continuous monitoring unit with CRP data collected at the Geronimo Creek site, the 

link between nitrate-nitrogen and dissolved oxygen will be examined.  Temperature will be used to determine 

variability of temperature and contributing influence by groundwater at different flow conditions.   

 

The project will also deploy a continuous monitoring unit on the Cypress Creek at Jacobôs Well (WQS No. 

12677) in year 1 to replace a discontinued United States Geological Survey (USGS) unit.  An additional task in 

the project will be the installation of in situ flow meters at the stations on the Cypress and Geronimo Creeks.  

This measurement of flow and the collection of water quality data on Cypress Creek will be in support of the 

watershed planning project.  The monitoring station on Sandies Creek will not require the installation of flow 

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 maintain 

links through wireless modems to TCEQ central office.  The sites would become part of the Guadalupe River 

Network and will be hosted on the TCEQ Continuous Water Quality Monitoring Network (CWQMN) webpage, 
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producing real-time data for public use.  The project will  notify stakeholders identified in the TMDL planning 

process when the sites go ñlive,ò using mass media, direct mail, email, and a kick off event.  A computer kiosk in 

each watershed will  be established in a location such as a public library, NRCS or Extension office, or 

governmental building.  The kiosk will  be available for those stakeholders that do not have access to the web or 

have problems using the technology from their home.  Electronic notifications will be automatically sent to all 

registered stakeholders when established criteria fail to be met.  All stakeholders will be encouraged to register 

to receive notifications.  GBRA may conduct field investigations based on these notifications and contact 

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 after 

the three-year project. 

 

 

 

 

 

 

 

 

Geronimo Creek (Station 14932) at SH123 
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Sandies Creek (Station 13657) 
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Cypress Creek (Station 12673) 
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Cypress Creek at Jacobôs Well 

 

 

 



Guadalupe River Basin Network Quality Assurance Project Plan 

May 13, 2011 

Page 89 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

























































































http://rhone.tceq.state.tx.us/

































































































