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A4 PROJECT/TASK ORGANIZATION 

 
The following is a list of individuals and organizations participating in the project with their 
specific roles and responsibilities: 
 
EPA, Region 6 
 

Henry Brewer, EPA Project Officer 
Responsible for managing the project for EPA. Reviews project progress and reviews and 
approves QAPP and QAPP amendments. 
 

TSSWCB 
 

Brian Koch, TSSWCB PM 
Responsible for ensuring that the project delivers data of known quality, quantity, and 
type on schedule to achieve project objectives. Provides the primary point of contact 
between GTRI and TSSWCB. Tracks and reviews deliverables to ensure that tasks in the 
workplan are completed as specified in the contract. Responsible for verifying that the 
QAPP is followed by GTRI and USGS. Notifies the TSSWCB QAO of significant 
project nonconformances and corrective actions taken as documented in quarterly 
progress reports from GTRI PM. Enforces corrective action. 
 
Mitch Conine, TSSWCB QAO 
Reviews and approves QAPP and any amendments or revisions and ensures distribution 
of approved/revised QAPPs to TSSWCB participants. Assists the TSSWCB PM on QA-
related issues. Coordinates reviews and approvals of QAPPs and amendments or 
revisions. Conveys QA problems to appropriate TSSWCB management. Monitors 
implementation of corrective actions. Coordinates and conducts audits. 

 
GTRI 
 

Stephanie Glenn, PM/Data Manager and Analyst 
Guides and oversees the work of the GTRI Software Engineer and GIS Analyst. The PM 
drafts progress reports, communicates and coordinates with the, TSSWCB PM and 
subcontractors. The PM acquires agency data, and with assistance from other members of 
the project team, conducts statistical analyses and oversees the final graphic and textual 
deliverables. Responsible for the ensuring that data are properly reviewed and verified. 
Responsible for the transfer of project quality-assured water quality data to the TSSWCB. 
The PM also revises and submits the QAPP as needed, distributes the QAPP and 
revisions to project team members, and ensures that all quality assurance elements of the 
project are implemented by project staff and subcontractors per the QAPP and workplan. 
Ensures TSSWCB PM and/or QAO are notified of deficiencies and nonconformances, 
and that issues are resolved. Responsible for validating that data collected are acceptable 
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for reporting to the TSSWCB. Conducts statistical analyses of the quality assured date 
following QA procedures as outlined in the QAPP. 

 
 Alex Cuclis, GTRI QAO  

The GTRI QAO assists the GTRI PM in the development and review of the QAPP and 
other QA/QC elements of the project as required by GTRI QA guidelines and granting 
agencies. The QAO is not directly involved in the data validation process at the project 
level. Data validation is overseen by the GTRI PM. 

 
 

Jeff Williams, GTRI Software Engineer  
Works under the supervision of the GTRI PM to construct and maintain databases 
required for the Double Bayou Project. The Software Engineer also maintains project 
servers, and is responsible for all data backups. The Software Engineer follows QA 
procedures outlined in the QAPP under the direct supervision of the GTRI PM. 

 
Brad Neish, GTRI GIS Analyst/Webmaster 
Works under the supervision of the GTRI PM to develop mapping and GIS products 
required for the Double Bayou Project. The analyst follows QA procedures outlined in 
the QAPP under the direct supervision of the GTRI PM. 

 
GTRI Research Assistant 
Works under the supervision of the GTRI PM to obtain data and associated metadata, and 
assist with spatial and statistical analyses. The Research Assistant follows QA procedures 
outlined in the QAPP under the direct supervision of the GTRI PM. 

 
United States Geological Survey 
 

Zulimar Lucena, Project Chief, Houston Water Science Center 
Responsible for overall project coordination and completion of all water-quality sample 
collection along the East and West Forks of Double Bayou. Duties also include data 
assessment, coordination of electronic data transfer, data collection and management 
activities to ensure that procedures meet project objectives, and are consistent with this 
QAPP. This includes adherence to established protocol, data-accuracy criteria, 
documentation procedures, and entry of information into the database. Responsible for 
communication with laboratories to ensure compliance with project specifications. 
 
 
 
Michael Lee, Acting QAO, GCPO Water Science Center 
Responsible for water-quality analyses performed in the USGS Houston laboratory, 
maintaining QC documentation for instrumentation and equipment, and verification of 
analytical data provided by the USGS NWQL and contract laboratories. 
 
John Zogorski,  Chief, National Water Quality Laboratory  
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Responsible for oversight of the National Water Quality Laboratory, which provides 
quality analytical data, consistent with this QAPP, and maintains verification of 
procedures that establish the level of quality.  

 
 

Contract Laboratory 
 

Deena McDaniels, NWDLS Project Manager, North Water District Laboratory Services 
(NWDLS) 
Responsible for supervision of laboratory personnel that generate analytical data for the 
project. Responsible for ensuring NELAP accreditation is obtained and maintained in 
order to analyze project samples. 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 laboratory operations relating to the project and ensuring 
that all QA/QC requirements are met, documentation related to the analysis is complete 
and adequately maintained, and that results are reported accurately. Responsible for 
ensuring that corrective actions are implemented, documented, reported and verified.  
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Figure A4.1 - Project Organizational Chart* – Lines of Communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* See Project/Task Organization 

 in this section for a description 
 of each position’s responsibilities. 

 

Mitch Conine 
TSSWCB QAO 

(254) 773-2250 x233 
mconine@tsswcb.texas.gov 

Brian Koch 
TSSWCB PM 

(979) 532-9496 
bkoch@tsswcb.texas.gov

Henry Brewer 
EPA Region 6 

Texas NPS Project Officer 
(214) 665-8146 

Brewer.henry@epa.gov

GTRI Research  
Assistant 

 

Alex Cuclis 
GTRI QA/Safety Officer 

(281) 364-4049 
acuclis@harc.edu 

Brad Neish 
GIS Analyst  

and Webmaster 
(281) 364-6085 

bneish@harc.edu 

Jeff Williams 
GTRI Software  

Engineer 
(281) 364-6088 

jwilliams@harc.edu 

Michael Lee 
 QAO, Houston WSC USGS 

(936) 271-5312 
mtlee@usgs.gov 

Zulimar Lucena, Project Chief, USGS 
(936) 271-5313 

zlucena@usgs.gov 

 

USGS/Contract Laboratories 
Deena McDaniels, Project Manager 

North Water District Laboratory Services, Inc.  
8725 Fawn Trail  

The Woodlands, TX 77385  
Main Office: 936.321.6060 

info@nwdls.com 
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A5 PROBLEM DEFINITION/BACKGROUND 

 
The purpose of the Double Bayou Watershed Protection Plan project is to develop a nine element 
Watershed Protection Plan (WPP) for the Double Bayou watershed by establishing and providing 
direction for a stakeholder group that will serve as a decision-making body, conducting targeted 
water quality sampling and analysis, identifying and analyzing spatial and temporal patterns in 
watershed data; and increasing education among targeted audience. 
 
The Double Bayou watershed starts in southern Liberty County and drains to the East and West 
Forks of Double Bayou, which join at the southern part of the watershed and discharge into 
Trinity Bay at Oak Island. The total Watershed area is 61,445 acres (about 98 square miles). Due 
to high bacteria levels, the West Fork of Double Bayou is on the 303(d) list for not meeting 
contact recreation standard of 126 cfu/100 mL. In addition, the West Fork of Double Bayou is on 
the 303(d) list for low dissolved oxygen levels, which are stressful for fish and other aquatic life. 
Some recent studies have also found bacteria and dissolved oxygen issues in the East Fork of 
Double Bayou as well.  While the East Fork is not currently on the 303(d) list as impaired, it is 
currently listed for “concern” for dissolved oxygen and bacteria levels. The West Fork and the 
southern portion of the East Fork are considered tidal bayous. 
 
The East and West Forks of Double Bayou are located northeast of Galveston Bay in Chambers 
County. This area is largely non-urbanized. Land use is mainly pasture, with some agricultural 
crops, mostly in the form of rice farming. The watershed has an extensive network of rice 
irrigation canals as well as some channelized waterways that greatly alter the natural drainage 
pattern of the watershed. Oil and gas wells are scattered through the area, with a concentration of 
oil and gas wells situated near Monroe City. Land in the watershed is generally very flat.  Due to 
the relatively small human population present in the watershed, this watershed has only been 
featured in a handful of studies, and as a result has a small initial baseline data set.  The West 
Fork of Double Bayou was part of a United States Geological Survey (USGS) study, “Water 
Quality, Stream-Habitat, and Biological Data for Hackberry Gully, Cotton Bayou, and West Fork 
Double Bayou, Chambers County Texas, 2006-07”. The East Fork of Double Bayou is a very 
scenic waterway often used for recreational purposes. 
 
Since 2009, GTRI has worked with the USGS and Shead Conservation Solutions with funding 
from GBEP/TCEQ, through the American Recovery and Reinvestment Act of 2009 (ARRA), to 
develop a watershed characterization for Double Bayou. The watershed characterization project 
included establishing a baseline set of data, identifying data gaps, developing and initiating a 
Data Monitoring Plan and QAPP, and initial stakeholder work. 
 
The initial baseline data and resulting data gap analysis report provided by GTRI-HARC to the 
TCEQ GBEP in November 2009 and February 2010 showed that the Double Bayou watershed 
and West Fork of Double Bayou have limited data collection, including flow. Spatial 
representation of sampling data in the watershed is currently heavily biased towards the estuarine 
and tidal portions of the area. The northern part of the East Fork of Double Bayou is not 
represented in any of the existing monitoring data. 
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This project will address the current water quality problems of dissolved oxygen and bacteria in 
the streams, as well as lay the groundwork for implementation of strategies to restore water 
quality through the development of a WPP for Double Bayou. 
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Figure A5.2- Double Bayou Watershed and Sampling Locations 
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A6 PROJECT/TASK DESCRIPTION 

 
This project will generate data of known and acceptable quality for surface water quality 
monitoring of the East and West Forks of Double Bayou (Segments 2422B and 2422D) for field, 
conventional, flow, bacteria, and effluent parameters. Monitoring will be conducted in 
accordance with TCEQ’s Surface Water Quality Monitoring Procedures, Volumes 1 and 2. Data 
derived from this project will be used to increase understanding of water-quality conditions in 
the East and West Forks of Double Bayou. Data will be used to analyze watershed characteristics 
of Double Bayou and aid stakeholders in the watershed planning process. 
The WPP approach, as opposed to the TMDL approach, does not focus specifically on problem 
constituents but rather on the watershed as a whole.  Developing a WPP involves a holistic 
approach to watershed health that includes monitoring for a wider array of water quality 
parameters, giving a more complete picture of the watershed and allowing for specific analysis 
on trends and variability.  In addition, the Double Bayou watershed has a small initial baseline 
data set, and is specifically lacking in constituents associated with flow measurements.  The 
majority of the baseline data set flow measurements are qualitative (low, medium, high), which 
does not allow for support of quantitative hydrologic assessment.  
 
 Field parameters to be collected are pH, temperature, conductivity, and dissolved oxygen. 
Conventional parameters to be sampled are total suspended solids, turbidity, sulfate, chloride, 
nitrate+nitrite nitrogen, ammonia nitrogen, total kjeldahl nitrogen, chlorophyll-a, total hardness, 
orthophosphorus and total phosphorus. Flow parameters are flow collected by Doppler, including 
severity. Bacteria parameters are E. coli enumerated using Standard Methods (21st Edition) 9223 
B, “Enzyme Substrate Test” and Enterococcus. 
 
Sampling period extends over 18 months. USGS will conduct routine ambient monitoring at 4 
mainstem sites twice monthly for the first 6 months, and then monthly for the remainder of the 
18 months collecting field, conventional, flow and bacteria parameter groups. Routine 
monitoring is measured to conduct water quality assessments in accordance with TCEQ’s 
Guidance for Assessing and Reporting Surface Water Quality in Texas.   
 
USGS will conduct biased-flow monitoring at 4 mainstem sites during 6 storm events over the 
total sampling period, collecting field, conventional, flow and bacteria parameter groups.  
Sampling period extends over 18 months.  Biased-flow (storm flow) monitoring is measured to 
support the hydrologic characterization of the bayous as well as watershed modeling. 
 
USGS will conduct effluent monitoring at 1 WWTF outfall twice monthly for the first 6 months, 
and then monthly for the remainder of the 18 months, collecting field, conventional, flow, 
bacteria, and effluent parameter groups. Effluent parameters are BOD, CBOD and COD. The 
sampling period extends over 18 months. WWTF data will only be used to estimate bacteria 
loadings from wastewater discharges and to assist TPDES permittees in improving management 
and operations. WWTF monitoring is measured to estimate pollutant loadings from discharges, 
and to characterize possible point source contributions. 
 



Project No. 11-08 
Section A6 

Revision No. 2 
2/12/15 

Page 17 of 73 
 

 

USGS will conduct 24-hour DO monitoring at 2 sites six times during the 18 month sampling 
period collecting field parameter groups. 24-hour DO monitoring is measured to determine 
compliance with aquatic life use designations and support biological modeling, as well as aid 
with short-term temporal fluctuation analyses. 
 
Through TSSWCB project 05-02 FY05 Statewide NPS Pollution Management Project, USGS 
installed and is operating an Index Velocity Site Gage on the West Fork of Double Bayou at 
Eagle Ferry Road near Anahuac, TX (USGS 08042558). Through this project, USGS will 
provide operation and maintenance for this real-time streamflow gage. Continuous sampling 
extends over 36 months. 
 
GTRI will post monitoring data to the project website in a timely manner. GTRI will develop a 
final Assessment Data Report summarizing water quality data collected. The report shall, at a 
minimum, characterize trends and viability in collected water quality monitoring data. 
 
Table A6.1a- QAPP Milestones 
 

TASK PROJECT MILESTONES AGENCY START END 
2.1 Develop DQOs and QAPP for review by USEPA. GTRI, USGS M1 M14 
2.2 Submit revisions to QAPP as necessary. TSSWCB, GTRI, 

USGS 
M15 M48 

4.1 USGS will monitor at 4 routine sites twice monthly 
for the first 6 months, and then monthly for the 
remainder of the 18 months (total sample period of 18 
months), collecting field, conventional, flow and 
bacteria parameter groups. 

USGS M15 M42 

4.2 USGS will conduct biased-flow monitoring at 4 sites, 
during 6 storm events over the total sampling period, 
collecting field, conventional, flow and bacteria 
parameter groups. 

USGS M15 M42 

4.3 USGS will conduct wastewater effluent monitoring at 
1 WWTF twice monthly for the first 6 months and 
then monthly for the remainder of the next 18 months 
(total sample period of 18 months), collecting field, 
conventional, flow, effluent and bacteria parameter 
groups. 

USGS M15 M42 

4.4 USGS will conduct 24-hour DO monitoring at 2 sites 
six times during the sampling period, collecting field 
parameter groups. 

USGS M15 M42 

4.5 USGS will provide operations and maintenance for 
one Index Velocity Site Gage. 

USGS M1 M36 
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A7 QUALITY OBJECTIVES AND CRITERIA  

 
The Double Bayou watershed has been sampled relatively infrequently over the years. Some of the 
sampled parameters have a record of regular and frequent measurement and some were collected 
irregularly and infrequently. The goal of this project is to generate data of known and acceptable 
quality for surface water quality monitoring (routine and biased flow) in the mainstem locations and 
one WWTF for field, conventional, flow, bacterial and effluent parameters. The purpose of 
evaluating effluent is to estimate bacteria loadings from wastewater discharges and to assist TPDES 
permittees in improving management and operations. This project will support the development of 
the Double Bayou WPP by collecting sufficient data for evaluating annual and seasonal trends, 
spatial patterns, flow analyses and other relationship patterns. The targeted water quality monitoring 
plan will further define water quality problems noted in the watershed characterization process, 
assess critical and possible sources, and analyze data trends.  
 
The purpose of collecting routine ambient monitoring is measured to conduct water quality 
assessments in accordance with TCEQ’s Guidance for Assessing and Reporting Surface Water 
Quality in Texas, as well as to support watershed modeling and stakeholder decision-making.     
 
The purpose of collecting biased-flow (storm flow) monitoring is measured to support the 
hydrologic characterization of the bayous as well as watershed modeling and stakeholder decision-
making. 
 
The purpose of effluent monitoring is to characterize possible point source contributions (such as 
WWTF) in the watershed. 
 
 24-hour DO monitoring is measured to determine compliance with aquatic life use designations 
and support biological modeling, as well as aid with short-term temporal fluctuation analyses. 
 
 
As part of coordination between TSSWCB and GTRI, GTRI will provide water quality data to 
TSSWCB on a quarterly basis as available for inclusion in TCEQ’s SWQMIS. Routine water 
quality monitoring is needed for conducting water quality assessments in accordance with TCEQ’s 
Guidance for Assessing and Reporting Surface Water Quality in Texas. 
 
The measurement performance specifications to support the project objectives for a minimum data 
set are specified in Table A7.1 and A7.2 and in the text following.  The measurement performance 
specifications in Table A7.1 apply for the data collected under this QAPP only. The representative 
data collected during this project will be submitted to SWQMIS via the TSSWCB. 
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Table A7.1b- Measurement Performance Specifications for Water Quality 

 
PARAMETER 

 
UNITS 

 
MATRIX 

 
METHOD 

 
STORET

 
AWRL 

Lab 
Reporting 
Limit (RL)

RECOVERY 
AT  RLs 

 

 
PRECISION 

(RPD  of 
LCS/LCS dup) 

 
BIAS 

(%Rec. 
of LCS) 

 
Lab 

Field Parameters (Water Column) 

pH pH/ units water 
EPA 150.1 
and TCEQ 
SOP, V1 

00400 NA* NA NA NA NA Field 

Temperature o C water 

EPA 170.1 
and 

TCEQ 
SOP, V1 

00010 NA* NA NA NA NA Field 

Conductivity uS/cm water 

EPA 120.1 
and 

TCEQ 
SOP, V1 

00094 NA* NA NA NA NA Field 

DO mg/L water 

 
EPA 360.1 

and 
TCEQ 

SOP, V1 

00300 NA* NA NA 
 

NA 
NA Field 

Avg. 24-hour 
DO 

mg/L water 
8 TCEQ 
SOP, V1 

89857 NA* NA NA NA NA Field 

Min. 24-hour 
DO 

mg/L water 
8 TCEQ 
SOP, V1 

89855 NA* NA NA NA NA Field 

Max. 24-hour 
DO 

mg/L water 
8 TCEQ 
SOP, V1 

89856 NA* NA NA NA NA Field 

No. of 24-hour 
DO 

measurements 
integer NA 

8 TCEQ 
SOP, V1 

89858 NA* NA NA NA NA Field 

24-Hr Avg. 
water 

Temperature 
 Celsius water 

8 TCEQ 
SOP, V1 

00209 NA NA NA NA NA Field 

Max Daily 
water 

Temperature 
 Celsius water 

8 TCEQ 
SOP, V1 

00210 NA NA NA NA NA Field 

Min Daily 
water 

Temperature 
 Celsius water 

8 TCEQ 
SOP, V1 

00211 NA NA NA NA NA Field 

# water temp 
measurements 
during 24-Hrs. 

# meas. NA 
8 TCEQ 
SOP, V1 

00221 NA NA NA NA NA Field 

24-Hr Avg. 
Spec 

Conductance 
uS/cm water 

8 TCEQ 
SOP, V1 

00212 NA NA NA NA NA Field 

Max Spec 
Conductance 

uS/cm water 
8 TCEQ 
SOP, V1 

00213 NA NA NA NA NA Field 

Min Spec 
Conductance 

uS/cm water 
8 TCEQ 
SOP, V1 

00214 NA NA NA NA NA Field 

# Spec 
Conductance 
measurements 
during 24-Hrs. 

# meas. NA 
8 TCEQ 
SOP, V1 

00222 NA NA NA NA NA Field 

Max Daily pH 
Standard 

units 
water 

8 TCEQ 
SOP, V1 

00215 NA NA NA NA NA Field 

Min Daily pH 
Standard 

units 
water 

8 TCEQ 
SOP, V1 

00216 NA NA NA NA NA Field 

# pH 
measurements 
during 24-Hrs. 

# meas. NA 
8 TCEQ 
SOP, V1 

00223 NA NA NA NA NA Field 

Days since last 
significant 

rainfall 
days NA 

8 TCEQ 
SOP, V1 

72053 NA* NA NA NA NA Field 
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Flow cfs water 
8 TCEQ 
SOP, V1 

00061 NA* NA NA NA NA Field 

Flow 
measurement 

method 

1-gage 
2-electric 

3-
mechanical 

4-
weir/flume 
5-doppler 

water 
8 TCEQ 
SOP, V1 

89835 NA* NA NA NA NA Field 

Flow severity 
 
 
 

1-no flow, 
2-low, 

3-normal, 
4-flood, 
5-high, 
6-dry 

water 
 
 

8 TCEQ 
SOP, V1 

01351 NA* NA NA NA NA Field 

* Reporting to be consistent with SWQM guidance and based on measurement capability. 

References located on page 59.Table A7.2c- Data Quality Objectives for Laboratory Parameters (in Water) 
 

PARAMETER 
 

UNITS 
 

MATRIX 
 

METHOD STORET AWRL Reporting 
Limit (RL) 

RECOVERY 
at AWRL 
(% rec)* 

 
PRECISION 

(RPD  of 
LCS/LCS 

dup) 

 
BIAS 

(% rec 
of 

LCS)* 

Lab 

Conventional, Bacteriological, and Pesticide Parameters (Water) 

NH3-N mg/L Water 
2 EPA 
350.1 

00608 0.02 0.01 75-125 10 
80-
120 

USGS - 
NWQL 

BOD mg/L Water 35210 B 00310 2 2.0 75-125 20 
80-
120 

NWDLS 

CBOD mg/L Water 35210 B 00307 2 2.0 75-125 20 
80-
120 

NWDLS 

Enterococcus 
MPN 
/100 
mL 

Water 
4 

Enterolert  
31701 

 
1.0 1.0 NA 1 ** NA NWDLS 

E. coli 

 
MPN 
/100 
mL 

 
water 

 
4 SM 

9223-B 

 
31699 1.0 1.0 

 
NA 

 
1 ** 

 
NA NWDLS 

COD mg/L Water 
USGS-I-
3561-85 00340 10 10 75-125 10 80-

120 
USGS - 
NWQL 

NO3-N + NO2-
N 

mg/L Water 
2 EPA 
353.2 

00631 0.04 0.022 75-125 10 80-
120 

USGS - 
NWQL 

Phosphorous, 
total 

mg/L Water 5 I461091 00665 0.06 0.04 75-125 10 80-
120 

USGS - 
NWQL 

Phosphorous, 
orthophosphate 

mg/L Water 6 I260190 00671 0.04 0.007 75-125 10 80-
120 

USGS - 
NWQL 

TKN mg/L Water 6 I451591 00625 0.2 0.10 75-125 10 80-
120 

USGS - 
NWQL 

Chlorophyll a, 

phytoplankton 
ug/L Water 7 445.0 

70953 

 
10 0.1 NA 10 80-

120 
USGS - 
NWQL 

Pheophytin A, 

phytoplankton 
ug/L Water 7 445.0 32213 

 
5.0 0.1 NA 10 NA USGS - 

NWQL 

Chloride mg/L Water USGS-I-
2057-85 

00940 10.0 0.20 75-125 10 80-
120 

USGS - 
NWQL 

Sulfate mg/L Water USGS-I-
2057-85 

00945 10.0 0.18 75-125 10 80-
120 

USGS - 
NWQL 

TSS mg/L Water 
1 USGS-I-
3765-89 

00530 15 15 75-125 15 NA 
USGS - 
NWQL 

* Reporting to be consistent with SWQM guidance and based on measurement capability. 
** Based on a range statistic as described in Standard Methods, 20th Edition, Section  9020-B, A Quality Assurance/Quality Control - 

Intralaboratory Quality Control Guidelines.  This criterion applies to bacteriological duplicates with concentrations >10 MPN/100mL or 
10 organisms/100mL. 

*** Low and/or inconsistent recovery of analyte. Always reported as an estimated value. 
References located on page 59. 
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Ambient Water Reporting Limits (AWRLs) 
The AWRL establishes the reporting specification at or below which data for a parameter must 
be reported to be compared with freshwater screening criteria.  The AWRLs specified in Table 
A7.1 are the program-defined reporting specifications for each analyte. A full listing of AWRLs 
can be found at http://www.tceq.texas.gov/compliance/monitoring/crp/qa/index.html. The limit 
of quantitation is the minimum level, concentration, or quantity of a target variable (e.g., target 
analyte) that can be reported with a specified degree of confidence. The following requirements 
must be met in order to report results:  
   

 The laboratory’s LOQ for each analyte must be at or below the AWRL as a matter of 
routine practice 

 
 The laboratory must demonstrate its ability to quantitate at its LOQ for each analyte by 

running an LOQ check standard for each analytical batch of samples analyzed.  
 
Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided 
in Section B5. 
 
Precision   
Precision is the degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves.  It is a measure of agreement among 
replicate measurements of the same property, under prescribed similar conditions, and is an 
indication of random error.   
 
Field splits are used to assess the variability of sample handling, preservation, and storage, as 
well as the analytical process, and are prepared by splitting samples in the field.  Control limits 
for field splits are defined in Section B5.  
 
Laboratory precision is assessed by comparing replicate analyses of laboratory control samples 
in the sample matrix (e.g. deionized water, sand, commercially available tissue) or 
sample/duplicate pairs in the case of bacterial analysis.  Precision results are compared against 
measurement performance specifications and used during evaluation of analytical performance.  
Program-defined measurement performance specifications for precision are defined in Table 
A7.1.  
 
Bias  
Bias is a statistical measurement of correctness and includes multiple components of systematic 
error.  A measurement is considered unbiased when the value reported does not differ from the 
true value.  Bias is determined through the analysis of laboratory control samples and LOQ 
Check Standards prepared with verified and known amounts of all target analytes in the sample 
matrix (e.g. deionized 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. 
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Representativeness  
Samples must be collected that are representative of spatial components that influence conditions 
in the East and West Forks of Double Bayou. This will require multiple sites along each reach. 
Site selection for this study will capture various land uses and inputs from the watershed. For 
this, water quality monitoring and discrete sampling will be performed at multiple sites along the 
East and West Forks of Double Bayou. 
 
In order to collect samples representative of temporal components that influence conditions in 
the stream, monitoring and water sampling will be conducted over a variety of flow conditions, 
at least once per month at each site over a range of three-month seasonal periods. Discrete 
samples will be collected routinely, as well as during targeted storm events. 
 
Comparability 
Confidence in the comparability of routine data sets for this project and for water quality 
assessments is based on the commitment of project staff to use only approved sampling and 
analysis methods and QA/QC protocols in accordance with quality system requirements and as 
described in this QAPP and in TCEQ SOPs.  Comparability is also guaranteed by reporting data 
in standard units, by using accepted rules for rounding figures, and by reporting data in a 
standard format as specified in the Data Management Plan Section B10. 
 
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, insufficient sample volume, 
broken or lost samples, etc. is to be expected.  Therefore, it will be a general goal of the project 
that 90% data completion is achieved. 
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A8 SPECIAL TRAINING/CERTIFICATION 

 
Due to qualifications of the staff, no specialized training will be required. 
 
Measurement of stream flow using an Acoustic Doppler Current Profiler (ADCP) may be 
necessary – use of the ADCP requires a 5-day class that splits evenly between classroom 
instruction and hands-on application of basic principles. The class is taught by USGS Office of 
Surface Water instructors. Successful completion of the class is mandatory within the USGS for 
use of the ADCP in stream flow data collection.
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A9 DOCUMENTS AND RECORDS 

 
Records produced by this project will consist of the results of data collection, data monitoring 
and data analysis. Progress reports on data processing and analysis will be submitted monthly. 
Data validation and QA checks will be conducted by the GTRI PM, GTRI GIS Analyst, and 
GTRI Software Engineer. Copies of data documentation generated by GTRI project personnel 
and agency metadata will be stored on the server and backed up to a tape drive on a weekly 
basis. GTRI will ensure against catastrophic loss of data (e.g. physical damage/data loss due to 
fire or storm damage) by storing data backups offsite at a secure location per data backup 
procedures implemented by the GTRI Information Technology (IT) Department. 
 
All data reports, including GIS data reports, summaries, and other project documentation will be 
retained in a specially designated folder on the server. Only GTRI project staff will have access 
to these password-protected project files and documentation. All electronically backed up 
information which will include all data reports, summaries, and other project documentation will 
be retained by the GTRI PM for one year after completion of the project. At the end of that one-
year period, all backup discs, data reports, including GIS data reports, summaries and 
documentation will be transferred to the TSSWCB PM who will retain the backup materials for a 
minimum of ten years.  
 
The data report and web-based products will be organized according to data type (water quality, 
land use, etc.). Contributing agency programs, their quality assurance procedures, the parameters 
for which values are obtained, and associated metadata will be described (see Section B9). All 
statistical programs used to produce output submitted to the TSSWCB PM will be documented 
as well as the form and content of the output.  
 
Quarterly progress reports will be produced electronically for the TSSWCB and will note 
activities conducted in connection with audits of the water quality monitoring program, items or 
areas identified as potential problems, and any variations or supplements to the QAPP.  
Corrective Action Reports (CAR) will be utilized when necessary (Appendix C).  CARs will be 
maintained in an accessible location for reference at GTRI.  CARs that result in any changes or 
variations from the QAPP will be made known to pertinent project personnel and documented in 
an update or amendment to the QAPP when appropriate. 
 
Individuals listed in Section A3 will be notified of approval of the most current copy of the 
QAPP by the GTRI PM.  The GTRI PM will make the most recent version of the QAPP 
available to all entities listed in Section A3 of this QAPP.  Current copies of the QAPP will be 
kept on file for all individuals on the distribution list. 
 
The final assessment data report will be produced electronically and as a hard copy, and all files 
used to produce the report will be saved electronically by GTRI for at least five years and will be 
available for transfer to the TSSWCB PM. 
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The documents that describe, specify, report, or certify activities are listed in Table A9.1. Water-
quality data will be submitted by USGS to GTRI in spreadsheet format.  In addition, hard copies 
of the field sheets used for sampling and a Data Review Checklist will be submitted to GTRI.   
 
Table A9.1d- Project Quality Assurance Documents and Records  

Document/Record Location Retention Form 
    
QAPP, amendments, and appendices GTRI/USGS 7 years Electronic/Paper 
QAPP distribution documentation GTRI 7 years Electronic/Paper 
Field notebooks or field data sheets USGS 7 years Paper 
Field equipment calibration/maintenance logs USGS 7 years Paper 
Chain of custody records USGS 7 years Paper 
Field SOPs USGS 7 years Paper/Electronic 
Laboratory sample reception logs USGS/NWDLS  7 years Paper 
Laboratory QA manuals USGS/NWDLS >10 years Paper/Electronic 
Laboratory SOPs USGS/NWDLS >10 years Paper/Electronic 
Laboratory internal/external standards USGS/NWDLS 7 years Paper 
Laboratory instrument performance USGS/NWDLS 7 years Paper 
Laboratory initial demonstration of capability USGS/NWDLS 7 years Paper 
Laboratory procedures USGS/NWDLS >10 years Paper/Electronic 
Instrument raw data files USGS/NWDLS 7 years Electronic 
Instrument readings/printouts USGS/NWDLS 7 years Paper 
Laboratory data reports USGS/NWDLS 10 years Electronic/Paper 
Laboratory data verification for integrity, 
     precision, accuracy and validation 

USGS/NWDLS 7 years Paper 

Laboratory equipment maintenance logs USGS/NWDLS 7 years Paper 
Laboratory calibration records USGS/NWDLS 7 years Electronic 
Laboratory corrective action documentation USGS/NWDLS 7 years Paper 
USGS data base verification USGS 7 years Electronic 
Quality control verification/validation GTRI/USGS 7 years Paper 
Progress report/final report/data GTRI 7 years Paper/Electronic 
Training records GTRI/USGS >10 years Paper/Electronic 
Corrective Action Documentation GTRI/USGS 7 years Paper/Electronic 
All Backup Information GTRI 1 year Electronic 

 
The TSSWCB may elect to take possession of documents/records as stated in Table A9.1 at the 
conclusion of the specified retention period. 
 
Laboratory Test Reports 
 
Data reports from the laboratory will report the test results clearly and accurately.  The test report 
will include the information necessary for the interpretation and validation of data and will 
include the following: 
 

 title of report and unique identifiers on each page 
 name and address of the laboratory 
 name and address of the client 
 a clear identification of the sample(s) analyzed 



Project No. 11-08 
Section A9 

Revision No. 2 
2/12/15 

Page 26 of 73 
 

           

 identification of samples that did not meet QA requirements and why (e.g., holding times 
exceeded) 

 date and time of sample receipt 
 identification of method used 
 sample results 
 field split results (as applicable) 
 clearly identified subcontract laboratory results (as applicable) 
 a name and title of person accepting responsibility for the report 
 quality control results to include LCS sample results (% recovery), LCS duplicate results 

(%RPD), equipment, trip, and field blank results (as applicable), and RL confirmation (% 
recovery) 

 notification of QC failures or deviations from requirements that may affect the quality of 
results as necessary for verification and validation of data. 

 
Two laboratories perform analyses for this study. The USGS NWQL performs all chemical 
analyses of water. NWDLS performs analyses for indicator bacteria concentrations, CBOD, and 
BOD. Reports from each laboratory include the information listed above, with some 
modifications of the quality-control report at the NWQL. At the NWQL, project-specific LCS 
sample results are provided with organics, but inorganic LCS sample results are handled 
somewhat differently. These results are compared to established criteria. Relevant LCS data are 
entered into control charts. 
 
Test/data reports from the laboratory must document the test results clearly and accurately.  
Routine data reports should be consistent with the NELAP standards (Section 5.5.10) and 
include the information necessary for the interpretation and validation of data.  The requirements 
for reporting data and the procedures are provided. 
 
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.  If the entire QAPP is current and valid, the document may be reissued by 
certifying that the plan is current and including a new copy of the signed approval page. The 
approved version of the QAPP shall remain in effect until revised versions have been approved 
only if the revised version is submitted for approval before the approved version expires. If the 
entire QAPP is current, valid, and accurately reflects the project goals and the organization’s 
policy, the annual re-issuance may be done by a certification that the plan is current. This will be 
accomplished by submitting a cover letter stating the status of the QAPP and a copy of new, 
signed approval pages for the QAPP.  
 
QAPP Amendments 
Amendments to the QAPP should be approved prior to implementation in order to reflect 
changes in project organization, tasks, schedules, objectives and methods, to address deficiencies 
and non-conformance, improve operational efficiency and to accommodate unique or 
unanticipated circumstances.  Requests for amendments are directed from the GTRI PM to the 
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TSSWCB PM in writing.  They are effective immediately upon approval by the TSSWCB PM 
and QAO, or their designees, and the EPA Project Officer. 
 
Justifications, summaries, and details of the amendment will be documented and distributed to 
all persons on the QAPP distribution list under the direction of the GTRI PM.  Amendments will 
be reviewed, approved, and incorporated into the next revision of the QAPP. 
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B1 SAMPLING PROCESS DESIGN 

 
Sample Design Rationale 
The sample design rationale is based on the intent of the study to characterize water quality in 
the East and West Forks of the Double Bayou watershed through systematic monitoring. 
Measurement of water-quality parameters and constituents to describe stream quality will be 
used to investigate natural conditions (including low dissolved oxygen) as well as potential 
impact from anthropogenic stresses.  
 
All samples will be collected with methods as established in TCEQ SWQM Procedures Manual 
(2012) and will be completed by the USGS. Water discharge measurements will be obtained 
from multiple depths at the time of sampling.  
 
Site Selection Criteria 
A total of four sites were selected for this project; two sites on the West Fork Double Bayou with 
one of those sites being located in an area of tidal influence, and two sites located on the East 
Fork Double Bayou with one of those sites being located in an area of tidal influence and the 
other site being located in the northern most part of the watershed. The locations of all sites were 
determined after the preliminary land-use characterization study was completed by GTRI to 
optimize sampling efforts for both bayous. The Double Bayou watershed is a smaller watershed 
at only 98 square miles.  Balancing the limitations faced by scope of project with the desire to 
monitor everything, everywhere, all the time, it was determined that 4 sites plus one WWTF 
effluent site would best strike the required balance. The sample design rationale focused on the 
upstream/downstream approach and was developed with the idea that information can be 
extended from a few sites to a general representation of the watershed’s response as a whole. 
 
This data collection effort involves systematic monitoring of hydrologic conditions and stream 
quality at four sites in the East and West Forks of Double Bayou. To this end, some general 
guidelines were followed when selecting sample sites, as identified below. Overall consideration 
is given to accessibility and safety. All monitoring activities have been developed with 
coordination with GTRI and with the TSSWCB.   
 

1.   Monitoring sites are representative of in-stream water quality and hydrology during the 
study period. Where possible, sites are representative of typical land use.  

 
2. Monitoring sites are spaced throughout the watershed to allow assessment of progressive 

changes in water quality along the entire reach of the stream. Sites that have historical 
water-quality or biological data were considered in order to provide continuity and a 
longer period-of-record for comparisons. 

 
3. Location of sites attempt to bracket the effects of point sources on water quality and 

aquatic biota. Specifically, site selection places one site upstream and one site 
downstream of a Wastewater Treatment Facilities (WWTF). 
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4. Monitoring sites were chosen based on accessibility and safety. When possible, sites were 
selected where it is possible to collect flow measurements and water samples during the 
entire range of hydrologic conditions. 

 
 
Sampling Regime 
USGS will conduct routine ambient monitoring at 4 mainstem sites.  Each monitoring event will 
include field, conventional, flow and bacteria parameter groups. The sampling period extends 
over 18 months. Spatial and seasonal variation will be captured in these snapshots of watershed 
water quality. Currently, routine ambient monitoring is conducted once per quarter year at one 
station by TCEQ (10657; field, conventional, and bacteria parameters only) and at two stations 
by the Trinity River Authority (18361, 10658; field and conventional parameters only) through 
the Clean Rivers Program. Sampling through this subtask will complement existing routine 
ambient monitoring regimes. 
 
Field parameters are pH, temperature, conductivity, and dissolved oxygen. Conventional 
parameters are total suspended solids, turbidity, sulfate, chloride, nitrite+nitrate nitrogen, 
ammonia nitrogen, total kjeldahl nitrogen, chlorophyll-a, total hardness (ANC), 
orthophosphorus, and total phosphorus. Bacteria parameters are E. coli and Enterococcus (for 
both tidal and above tidal sites). Flow parameters are flow collected by Doppler, including 
severity. 
 
USGS will conduct biased-flow monitoring at 4 mainstem sites during 6 storm events over the 
total sampling period, collecting field, conventional, flow and bacteria parameter groups.  
Sampling period extends over 18 months.   
 
USGS will conduct effluent monitoring at 1 WWTF twice monthly for the first 6 months and 
then monthly for the remainder of the next 18, collecting field, conventional, flow, bacteria, and 
effluent parameter groups. Effluent parameters are BOD, CBOD and COD. The sampling period 
extends over 18 months. WWTF data will only be used to estimate bacteria loadings from 
wastewater discharges and to assist TPDES permittees in improving management and operations.  
 
USGS will conduct 24-hour DO monitoring at 2 sites three times during the index period 
collecting field parameter groups. Sampling period extends over 18 months during the index 
period of each year of the project.  
 
All samples will be sent to the USGS National Water Quality Laboratory (NWQL) in Denver, 
CO for analysis except where indicated.  
 

a. Bacteria – NWDLS  
b. Biochemical Oxygen Demand (BOD) and Carbonaceous Biochemical Oxygen Demand 

(CBOD) -- NWDLS 
c. Chemical Oxygen Demand (COD) 
d. Nutrients (includes Nitrogen and Phosphorus)  
e. Chlorophyll A and Pheophyton A in Phytoplankton   



Project No. 11-08 
Section B1 

Revision No. 2 
2/12/15 

Page 30 of 73 
 

           

f. Chloride  
g. Sulfate  
h. Total Suspended Solids  

 
Through TSSWCB project 05-02 FY05 Statewide NPS Pollution Management Project, USGS 
installed and is operating a Index Velocity Site Gage on the West Fork of Double Bayou at Eagle 
Ferry Road near Anahuac, TX (USGS 08042558). Through this project, USGS will provide 
operation and maintenance for this real-time streamflow gage. Continuous sampling extends over 
36 months. 
 
Table B1.1e- Sampling regime with site locations and number of samples of each type. 
 
TCEQ 

Site 
Description 

Work 
plan 

Monitor Flow 
Field 

Parameters 
Conventional Bacteria 

24hr 
DO 

Index 
Velocity 

Station ID  Task Type       

10657  

W. FK Double 
Bayou at 
Eagle Ferry 
Rd. nr 
Anahuac, TX 

4 RT 30 30 30 30 -  1 

18361  

W. Fk Double 
Bayou at FM 
2936 nr 
Anahuac, TX 

4 RT 30 30 30 30 3  - 

21305  
E. Fk Double 
Bayou at 
Carrington Rd 

4 RT 30 30 30 30 -  -  

21306 
E. Fk Double 
Bayou at FM 
1663 

4 RT 30 30 30 30 3 -  

21307 
Anahuac 
WWTP outflow 

4 RT  - 24 24 24 -   - 
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B2 SAMPLING METHODS 

 
Field Monitoring and Conventional Water-Quality Sampling Procedures 
Field monitoring and conventional water-quality sample collection will be conducted using 
sampling procedures consistent with those documented in the TCEQ Surface Water Quality 
Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, 
Sediment, and Tissue, 2012.(RG-415) and Volume 2: Methods for Collecting and Analyzing 
Biological Community and Habitat Data (RG-416). Stream depth at the sampling section, as well 
as depth from which the sample is collected, will be documented on the field form. Appropriate 
QA/QC samples will be collected, in particular, field splits that will comprise a minimum of 10% 
of the samples. All samples will be immediately preserved and chilled upon collection, and 
maintained at the appropriate temperature until submitted to the respective laboratories for 
analysis. Container types, expected sample volumes, preservation requirements, and holding time 
requirements are specified in Table B2.1.  
 
Hydrologic Monitoring 
Hydrologic monitoring will be conducted using standard methods documented by the USGS 
(Rantz, 1982).  These data will include instantaneous discharge measurements that accompany 
each sampling visit. 
 
Sample Containers 
Sample containers are specified in their respective method documentation as provided in Table 
B2.1, and can be found at the USGS NWQL web site at: 
http://wwwnwql.cr.usgs.gov/qas/Containers%20at%20NWQL.pdf. The QA procedures for these 
bottles are located at: http://wwwnwql.cr.usgs.gov/qas/QASPProceduresbyNFSSNumber.pdf 
sorted by National Field Supplies Services stock number and their certificates of analysis are 
located at:  http://wwwnwql.cr.usgs.gov/qas.shtml?bottles_home. 
 
Bottles used for indicator bacteria (E. coli and Enterococcus), BOD, and CBOD will be provided 
by NWDLS.  
 
Sample bottles for all other chemical and biological analyses are obtained from the USGS 
National Water-Quality Laboratory (NWQL), located in Denver, CO. A representative number 
of sample containers are checked by the NWQL to ensure that they are acceptable for collection 
of water-quality samples.  
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Table B2.1f- Min. Sample Vol., Container Types, and Preservation & Holding Requirements 

Parameter Matrix Container Preservation 
Sample Mass 
Required for 

Analysis 

Holding 
Time 

E. Coli** Water 
Autoclaved, amber glass 
bottle, thiosulfate 

Ice to 4oC 250 mL 8 hours 

Enterococcus Water 
Autoclaved, amber glass 
bottle, thiosulfate 

Ice to 4oC 250 mL 8 hours 

BOD Water HDPE Container Ice to 4oC 1 L 48 hours 

CBOD Water HDPE Container Ice to 4oC 1 L 48 hours 

COD Water 
125 ml baked amber glass 
bottle 

Ice to 4oC, 
2 mL of 1:1 
H2SO4 

125 mL 24 hours 

TSS Water 
500 mL polyethylene 
bottle 

Ice to 4oC 250 mL 180 days 

O-PO4  
(field filtered < 
15 min.) 

Water 
125-mL brown 
polyethylene bottle 

Ice to 4oC 100 mL 28 days*  

NH3 
(filtered) 

Water 
125-mL brown 
polyethylene bottle 

Ice to 4oC 100 mL 28 days*  

PO4 Water 
125-mL clear 
polyethylene bottle 

Ice to 4oC, 
1 mL of 4.5N 
H2SO4 

100 mL 28 days* 

TKN Water 
125-mL clear 
polyethylene bottle 

Ice to 4oC, 
1 mL of 4.5N 
H2SO4 

100 mL 28 days* 

Chloride Water 
250 mL polyethylene 
bottle 

Ice to 4oC 50 mL 28 days 

Sulfate Water 
250 mL polyethylene 
bottle 

Ice to 4oC 50 mL 28 days 

* The USGS NWQL has a 28-day holding time for all nutrients. Documentation that differences in analytical results from samples that were 
analyzed within 48 hours and samples analyzed at intervals up to 30 days were not statistically significant when the sample was filtered and 
treated with sulfuric acid. Documentation can be accessed at: http://nwql.usgs.gov/Public/pubs/WRIR98-4118-new.pdf 
** E.coli samples analyzed by SM 9223-B should always be processed as soon as possible and within 8 hours.  When transport conditions 
necessitate delays in delivery longer than 6 hours, the holding time may be extended and samples must be processed as soon as possible and 
within 24 hours; if held over 8 hours the data would be flagged as such. 
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Processes to Prevent Cross-Contamination  
Procedures to prevent contamination of samples as outlined in the TCEQ SWQM Procedures 
(2012) will be followed. Preservation procedures for nutrients, chloride, sulfate, TDS and 
“suspended sediment concentration” are based on USGS methods set forth in “USGS National 
field manual for the collection of water-quality data11” which is available online at:  
http://pubs.water.usgs.gov/twri9A.  Field QC samples as discussed in Section B5 are collected to 
verify that contamination of samples during collection or processing has not occurred. 
 
Documentation of Field Sampling Activities 
Documentation of USGS field activities and water-quality sample collection will be conducted as 
described in the TCEQ SWQM Procedures (2008) and the USGS National Field Manual 
(variously dated11).  
 
Field sampling activities are documented on field data sheets as presented in Appendix A1. The 
following will be recorded for all site visits: 
 

1. Station ID 
2. Sampling date 
3. Location 
4. Sampling depth 
5. Sampling time 
6. Sample collector’s name/signature 
7. Values for all field parameters 
8. Detailed observational data, including: 

 Water appearance 
 Weather 
 Biological activity 
 Unusual odors 
 Pertinent observations related to water quality or stream uses (e.g., exceptionally 

poor water-quality conditions/standards not met; stream uses such as swimming, 
boating, fishing, irrigation pumps, etc.) 

 Watershed or in-stream activities (events impacting water quality (e.g., bridge 
construction, livestock watering upstream, etc.) 

 Missing parameters (i.e., when a scheduled parameter or group of parameters is 
not collected) 

 
Recording Data 
For the purposes of this section and subsequent sections, all field and laboratory personnel 
follow the basic rules for recording information as documented below: 
 

1. Legible writing in indelible ink with no modifications, write-overs or cross-outs; 
2. Correction of errors with a single line followed by initials and the date; 
3. Close-out all incomplete pages using a diagonal line with initials and the date. 

 
Deficiencies, Nonconformances and Corrective Action Related to Sampling Requirements 
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Deficiencies are defined as unauthorized deviations from procedures documented in the QAPP or 
other applicable documents. Nonconformances are deficiencies which affect data quantity and/or 
quality and render the data unacceptable or indeterminate. Deficiencies related to sampling 
methods requirements include, but are not limited to, such things as sample container, volume, 
and preservation variations, improper/inadequate storage temperature, holding-time exceedances, 
and sampling site adjustments. 
 
Deficiencies are documented in logbooks, on field data sheets, etc. by field or laboratory staff 
and reported to the correct field or laboratory supervisor or USGS Project Chief who will notify 
the QAO. The USGS QAO will initiate a Corrective Action Report (CAR) to document the 
deficiency if needed (Appendix C). 
 
GTRI, USGS Project Chief, and USGS QAO will determine if the deficiency constitutes a 
nonconformance. If it is determined the activity or item in question does not affect data quality 
and therefore, is not a valid nonconformance, the CAR will be completed accordingly and the 
CAR closed. If it is determined a nonconformance does exist, GTRI and the USGS Project Chief 
will determine the disposition of the nonconforming activity or item and necessary corrective 
actions(s); results of the disposition (completed Corrective Action Report) will be maintained by 
the USGS QAO. 
 
Corrective Action Reports (CARs) document: root cause(s); impact(s); specific corrective 
action(s) to address the deficiency; action(s) to prevent recurrence; individual(s) responsible for 
each action; the timetable for completion of each action; and the means by which completion of 
each corrective action will be documented. CARs will be 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 TSSWCB 
immediately both verbally and in writing. 
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B3 SAMPLE HANDLING AND CUSTODY 

 
Chain-of-Custody    
USGS sample handling and custody procedures will follow those outlined by Shelton (199410). 
The purpose of sample custody is to document and maintain the integrity of all samples during 
collection, transportation, analysis, and reporting of analytical results. 
 
A sample is in custody if it is in actual physical possession or in a secured area that is restricted 
to authorized personnel. The Chain-of-Custody (COC) form is used to document sample 
handling during transfer from the field to the laboratory and among subcontract laboratories. 
 
Immediately after collection and until shipment, samples are in the custody of USGS personnel. 
Samples are returned to the USGS Houston Water Science Center where they are processed and 
packed for shipment. The USGS Houston facility is secured and only accessed by a key card. 
Samples are usually shipped via Fed Ex the same day as collection. When this is not possible, 
samples are maintained at appropriate holding temperatures. Information including site ID, date 
and time of sampling, sampling method, and field parameters are entered into the USGS water-
quality database (QWDATA), at which time a unique record number is assigned to the site visit. 
Water-quality samples are shipped to NWQL packed in ice (chlorophyll-a samples are frozen) in 
sealed containers. The NWQL is a secured laboratory on the US Federal Center in Denver, 
Colorado. Access to the Federal Center is controlled by guards; access to the NWQL is by key 
card only. 
 
All samples are sent with Analytical Services Request (ASR) forms, which also serve as a COC. 
The ASR form is provided in Appendix A1 and includes the following information: 
 

1. Date and time of collection 
2. Site identification 
3. Sample medium (water) 
4. Number of containers 
5. Preservative used or if the sample was filtered 
6. Analyses required – Lab Schedule or Lab Code 
7. Name of collector 
8. Date of sample shipment and person who shipped sample(s) 
9. Name of laboratory admitting the sample 

 
Upon arrival, email is sent to the USGS Project Chief, documenting sample receipt and 
condition. This notification is maintained as part of the project records.  
 
NWDLS laboratory’s COC form is provided in Appendix B. 
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Sample Labeling  
Pre-printed, waterproof labels that are adhesive backed and capable of being attached directly to 
the sample container are used. An indelible marker is used to write all information. Label 
information includes: 
 

1. Station Identification Number 
2. Station Name 
3. Date and Time 
4. Sample Type (i.e., analysis to be performed) 
5. Sample processing or preservation 

 
Sample Handling  
Upon collection, samples are immediately put in coolers containing ice. All samples, with the 
exception of suspended sediment, are maintained at 4oC until analysis. Chlorophyll-a samples are 
kept at 4oC until filtered; after filtration, samples are frozen until analysis. 
 
USGS sample handling and custody procedures follow NWQL Technical Memoranda and as 
outlined by Cuffney et al. (1993). Samples and their containers are kept under the surveillance of 
the sampling team or in a secure storage area until transfer to the shipper's agent. The sample 
containers are sealed prior to delivery to the shipper. The shipper (Fed Ex) logs samples into a 
tracking system when taking custody. At the receiving laboratory, the laboratory carefully 
examines the sample container to ensure that it is intact before the shipper is released from 
custody of the samples. 
 
Sample handling procedures at the NWQL are described in the NWQL QMS plan (Maloney, 
20059). When received at the NWQL, samples are removed from coolers, examined, sample 
temperature is verified, matched with the record created in Houston, logged into the Laboratory 
Information Management System (LIMS) database at the laboratory, labeled with a unique bar 
code number, and transferred to refrigerators until analysis. 
 
All samples are sent with Analytical Services Request (ASR) forms to NWQL, which also serve 
as USGS COCs. 
 
NWDLS sample handling will follow procedures as described in NWDLS AD004, Rev. 1. 
 
Deficiencies, Nonconformances and Corrective Action Related to Chain-of-Custody 
Deficiencies are defined as unauthorized deviation form procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate. All deficiencies associated with chain-of-custody procedures as described by this 
QAPP are immediately reported to the USGS Project Chief. These include such items as, delays 
in transfer, resulting in holding time violations; violations of sample preservation requirements; 
incomplete documentation, including signatures; possible tampering of samples; broken or 
spilled samples etc.    
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Deficiencies are documented in logbooks and field data sheets by field or laboratory staff and 
reported to the pertinent field or laboratory supervisor who will notify the USGS Project Chief.  
The USGS Project Chief will notify the USGS QAO of the potential nonconformance. The 
USGS QAO will initiate the CAR to document the deficiency.  
 
The USGS QAO, in consultation with the USGS Project Chief (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance.  If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the CAR will be completed accordingly and closed.  If it is determined 
that a nonconformance does exist, the USGS Project Chief in consultation with USGS QAO will 
determine the disposition of the nonconforming activity or item and necessary corrective 
action(s); results will be documented by completion of a CAR, which is retained by the USGS 
QAO. 
 
CARs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency, action(s) to prevent recurrence, individual(s) responsible for each action, the 
timetable for completion of each action; and the means by which completion of each corrective 
action will be documented.  The TSSWCB will be notified of inconsistencies that affect data 
quality with quarterly progress reports. In addition, significant conditions (i.e., situations that, if 
uncorrected, could have a serious effect on safety or validity or integrity of data) will be reported 
to TSSWCB immediately. 
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B4 ANALYTICAL METHODS 

 
The analytical methods, associated matrices, and performing laboratories are listed in Table 
A7.1. All analyses cited in the Table A7.1 that are performed by the USGS laboratory are 
approved methods that are either published by the U.S. Environmental Protection Agency 
(designated “EPA”), the American Society for Testing and Materials Annual Book of ASTM 
Standards (designated “ASTM”), in Standard Methods for the Examination of Water and 
Wastewater (American Public Health Association, 1998) (designated “SM”), or in USGS 
Techniques of Water-Resources Investigations Reports, Open-File Reports, and Methods and 
Techniques. References for specific analytical methods are provided as footnotes to Table A7.1.  

 
At a minimum, laboratories producing data under this QAPP are compliant with ISO/IEC 
Standard 17025. NWDLS and the USGS NWQL policies and procedures are in compliance with 
the National Environmental Laboratory Accreditation Program (NELAP) standards of 2003.  
Documentation of NWQL policies and procedures is found in the NWQL QMS plan (Maloney, 
20059). 
 
The TCEQ has determined that analyses associated with the remark codes “holding time 
exceedance” or “sample received unpreserved” or “estimated value,” etc. may have unacceptable 
measurement uncertainty associated with them.  This will immediately disqualify analyses from 
submittal. Therefore, data with these types of problems should not be reported. 
 
Standards Traceability 
All standards used in the field and laboratory are traceable to certified reference materials. 
Standards preparation is fully documented, maintained, and are available online at 
http://wwwnwql.cr.usgs.gov/qas/QASP.pdf.  Each documentation includes information 
concerning the standard identification, starting materials, including concentration, amount used 
and lot number; date prepared, expiration date and preparer’s initials/signature.  The reagent 
bottle is labeled in a way that will trace the reagent back to preparation. 
 
Deficiencies, Nonconformances and Corrective Action Related to Analytical Methods 
Deficiencies are defined as unauthorized deviations from procedures documented in the QAPP or 
other applicable documents. Nonconformances are deficiencies which affect quantity and/or 
quality and render the data unacceptable or indeterminate. Deficiencies in field and laboratory 
measurement systems involve, but are not limited to such things as instrument malfunctions, 
failures in calibration, blank contamination, quality control samples outside QAPP-defined 
limits, etc.   
 
Deficiencies are documented in logbooks and field data sheets by field or laboratory staff and 
reported to the pertinent field or laboratory supervisor who will notify the USGS Project Chief.  
The USGS Project Chief will notify the USGS QAO of the potential nonconformance. The 
USGS QAO will initiate the CAR to document the deficiency.  
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The USGS QAO, in consultation with the USGS Project Chief (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance.  If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the CAR will be completed accordingly and closed.  If it is determined 
that a nonconformance does exist, the USGS Project Chief in consultation with USGS QAO will 
determine the disposition of the nonconforming activity or item and necessary corrective 
action(s); results will be documented by completion of a CAR, which is retained by the USGS 
QAO. 
 
CARs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency, action(s) to prevent recurrence, individual(s) responsible for each action, the 
timetable for completion of each action; and the means by which completion of each corrective 
action will be documented.  The TSSWCB will be notified of inconsistencies that affect data 
quality with quarterly progress reports. In addition, significant conditions (i.e., situations that, if 
uncorrected, could have a serious effect on safety or validity or integrity of data) will be reported 
to TSSWCB immediately. 
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B5 QUALITY CONTROL 

 
Sampling Quality Control Requirements and Acceptability Criteria 
Field quality-control samples are submitted as separate samples to the laboratory and reported 
accordingly, on the data reports. Table B5.1 lists QC samples for water chemistry that will be 
collected as part of this project.  
 
Table B5.1g - Number and type of field quality-control samples 

Constituent 
Number of 
Analyses 

Equipment 
Blank 

Field 
Blank

Field 
Duplicate 

sample 
Chlorophyll-a 144 0 0 10 

E. coli 144 0 4 10 
Enterococcus 144 0 4 10 

BOD and CBOD 24 0 1 1 
COD 24 1 1 1 
TSS 144 1 4 10 

Nutrients 144 1 4 10 
Chloride 144 1 4 10 
Sulfate 144 1 4 10 

 
 
Equipment Blanks  
An equipment blank tests the amount of potential contamination to water samples from 
equipment used to collect or process the samples. It consists of a sample of reagent water that is 
poured into or over a sampling device, compositing container, or filtering apparatus. The 
equipment blank is collected in the same type of container as the environmental sample, 
preserved in the same manner and analyzed for the same parameter. The analysis of equipment 
blanks should yield values lower than the reporting limit, or, when target analyte concentrations 
are very high, blank values must be less than 5% of the lowest value of the batch, or corrective 
action will be implemented.  
 
For chemical analyses, one equipment blank is run at the beginning of the study. If any of the 
analytes are above acceptable levels, appropriate measures are taken to identify the possible 
source(s) of the contaminants. Once these measures have been undertaken, an additional 
equipment blank is processed and analyzed to test their effectiveness. For biological and 
bacteriological analyses, periodic equipment blanks test for organic growth in the deionized 
water system. 
 
Field Blanks  
 Field blanks are required for water samples when collected without sample equipment (i.e., as 
grab samples).  A field blank consists of deionized water that is taken to the field and poured into 
the sample container. Field blanks are not routinely required but are used to assess the 
contamination from field sources such as airborne materials, containers, and preservatives. The 
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analysis of field blanks should yield values lower than the reporting limit. When target analyte 
concentrations are high, blank values should be less than 5% of the lowest value of the batch. 
Field blanks will be collected once during the study to provide this information.” 
 
Field Split 
A field split is a single sample subdivided by field staff immediately following collection and 
submitted to the laboratory as two separately identified samples according to procedures 
specified in the TCEQ SWQM Procedures. Split samples are preserved, handled, shipped, and 
analyzed identically and are used to assess variability in all of these processes. Field splits apply 
to conventional samples only and are collected on a 10% basis or one per batch, whichever is 
greater. The precision of field split results is calculated by relative percent difference (RPD) 
using the following equation: 

   
RPD = (X1-X2)/((X1+X2)/2))*100 

 
A 30% RPD criteria will be used to screen field split results as a possible indicator of excessive 
variability in the collection and analytical system.  If it is determined that meaningful quantities 
of constituent (i.e., >AWRL)  were measured and analytical variability can be eliminated as a 
factor, than variability in field split results will primarily be used as a trigger for discussion with 
field staff to ensure samples are being handled in the field correctly. Some sample results or 
batches of samples may be invalidated based on the examination of all extenuating information.  
Professional judgment during data validation will be relied upon to interpret the results and take 
appropriate action. The qualification (i.e., invalidation) of data will be documented on the Data 
Summary. Deficiencies will be addressed as specified in this section under Deficiencies, 
Nonconformances, and Correction Action related to Quality Control. 
 
Field splits will be collected at a minimum frequency of 10%. An RPD screening criterion for 
this study between field splits is 30%. If the RPD of the field splits exceeds 30%, the Project 
Chief will identify possible sources of error and corrective measures will be taken before the 
next sampling event. 
 
Laboratory Measurement Quality Control Requirements and Acceptability  
Analyses for chemical constituents will be performed by USGS laboratories. Because of very 
short holding times, bacteriological, CBOD, and BOD analyses will be performed by NWDLS 
Environmental Laboratory. A summary of quality control measures at the NWQL, including 
participation in laboratory evaluation programs, is provided in the NWQL Quality Management 
System manual (Maloney, 20059). 
 
 Detailed laboratory QC requirements and corrective action procedures are contained within the 
individual laboratory quality assurance manuals (QAMs).  The minimum requirements that all 
participants abide by are stated below.  Lab QC sample results are submitted with the data report 
(see Section C2). 
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Laboratory Control Standard (LCS) 
 A LCS consists of a sample matrix (e.g. deionized water) free from the analyte(s) of interest 
spiked with verified known amounts of analyte(s). The LCS is spiked into the sample matrix at a 
level less than or near the mid-point of the calibration curve for each analyte. In cases of test 
methods with very long lists of analytes, LCSs are prepared with all the target analytes and not 
just a representative number. 
 
The LCS is carried through the complete preparation and analytical process. The LCS is used to 
document the bias of the analytical process. The number of LCS samples can vary and is either 
specified in the method or SOP. An LCS is analyzed at a minimum of one per batch of 
environmental samples. A batch is defined as a set of environmental samples that are prepared 
and/or analyzed together within the same process using the same lot of reagents. 
 
Results of LCS are calculated by percent recovery (%R), which is defined as 100 times the 
measured concentration, divided by the true concentration of the spiked sample. 
 
The following formula is used to calculate percent recovery of LCS analyses, where %R is 
percent recovery; SR is the measured result; SA is the spike added: 
  

%R = SR/SA * 100 
 
Analyte concentration must be within the calibration range of the methods where possible. An 
LCS that is determined to be within the acceptance criteria effectively establishes that the 
analytical system is in control and validates system performance for the samples in the associated 
batch. Samples analyzed along with an LCS determined to be “out of acceptance limit” are 
reprocessed and reanalyzed, or the data are reported with appropriate data-qualifying codes. 
 
Performance limits and control charts are used to determine the acceptability of LCS analyses.  
Project control limits are specified in Table A7.1. 
 
AWRL/Reporting Limit Verification 
 The laboratory reporting limit for each limit will be at or below the AWRL. To demonstrate the 
ongoing ability to recover at the reporting limit, the laboratory will analyze a calibration standard 
(if applicable) at or below the reporting limit on each day USGS samples are analyzed. Two 
acceptance criteria will be met or corrective action will be implemented. First, calibrations 
including the standard at the reporting limit will meet the calibration requirements of the 
analytical method.  Second, the instrument response (e.g., absorbance, peak area, etc.) for the 
standard at the reporting limit will be treated as a response for a sample by use of the calibration 
equation (e.g., regression curve, etc.) in calculating an apparent concentration of the standard. 
The calculated and reference concentrations for the standard will then be used to calculate 
percent recovery (%R) at the reporting limit using the equation: 

 
%R = CR/SA * 100 
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where CR is the calculated result and SA is reference concentration for the standard.  Recoveries 
must be within 75-125% of the reference concentration. 
 
When daily calibration is not required (e.g., EPA Method 624), or a method does not use a 
calibration curve to calculate results, the laboratory will analyze a check standard at the reporting 
limit on each day USGS samples are analyzed. The check standard does not have to be taken 
through sample preparation, but must be recovered within 75-125% of the reference 
concentration for the standard. The percent recovery of the check standard is calculated using the 
following equation in which %R is percent recovery, SR is the sample result, and SA is the 
reference concentration for the check standard: 

 
%R = SR/SA * 100 

 
If the calibration (when applicable) or the recovery of the calibration or control standard is not 
acceptable, corrective actions (e.g., re-calibration) will be taken to meet the specifications before 
proceeding with analyses of USGS samples. 
 
The NWQL uses Continuing Calibration Verification (CCV) standards as calibration checks.  
These standards are run at or below the AWRL for each inorganic constituent, on each day.  
Therefore, this information will be compiled for those days when USGS samples are analyzed 
and provided to the Project Chief.   
 
Laboratory Duplicates 
A laboratory duplicate is prepared in the laboratory by splitting aliquots of an LCS. Both samples 
are carried through the entire preparation and analytical process. LCS duplicates are used to 
assess precision and are performed at a rate of one per batch. 
 
For most parameters, precision is calculated by the relative percent difference (RPD) of LCS 
duplicate results as defined by 100 times the difference (range) of each duplicate set, divided by 
the average value (mean) of the set.  For duplicate results, X1 and X2, the RPD is calculated from 
the following equation: 

 
RPD = (X1 - X2)/{(X1+X2)/2} * 100 

 
A bacteriological duplicate is considered to be a special type of laboratory duplicate and applies 
when bacteriological samples are run in the field as well as in the lab.  Bacteriological duplicate 
analyses are performed on samples from the sample bottle on a 10% basis.  Results of 
bacteriological duplicates are evaluated by calculating the logarithm of each result and 
determining the range of each pair. 
 
Performance limits and control charts are used to determine the acceptability of duplicate 
analyses.  Project control limits are specified in Table A7.1.  The specifications for 
bacteriological duplicates in Table A7.1 apply to samples with concentrations >10 
colonies/100mL. 
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Laboratory equipment blank 
The NWQL prepares blank water for internal use. This is done using the in-house deionized 
water followed by a final ultrapure deionizing and polishing that results in ASTM Type I reagent 
water (American Society of Testing and Materials, 2001). Certificates of analyses and NWQL 
documentation of blank water is available from the laboratory web site. Blanks are included as 
an integral part of each set of sample analyses, in conjunction with both spikes and 
environmental samples. The sequence ensures that instrumentation is appropriately purged 
between samples. The analysis of laboratory equipment blanks should yield values less than the 
reporting limit. Otherwise the equipment will not be used. 
 
Matrix spikes (MS) 
A matrix spike is an aliquot of sample spiked with a known concentration of the analyte of 
interest. Percent recovery of the known concentration of added analyte is used to assess accuracy 
of the analytical process. The spiking occurs prior to sample preparation and analysis. Spiked 
samples are routinely prepared and analyzed at a rate of 10% of samples processed. The MS is 
spiked at a level less than or equal to the midpoint of the calibration or analysis range for each 
analyte. The MS is used to document the accuracy of a method due to sample matrix and not to 
control the analytical process.  Acceptability criteria are outlined in Table A7.1 and are 
calculated by percent recovery. Percent recovery (%R) is defined as 100 times the observed 
concentration, minus the sample concentration, divided by the true concentration of the spike.  
 
The percent recovery of the matrix spike is calculated using the following equation in which %R 
is percent recovery, SSR is the observed spiked sample concentration, SR is the sample result, 
and SA is the reference concentration of the spike added: 

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

 
MS recoveries are plotted on control charts and used to control analytical performance. 
Measurement performance specifications for matrix spikes are not specified in this document. 
 
Method Blank 
A method blank is an analyte-free matrix to which all reagents are added in the same volumes or 
proportions as used in the sample processing and analyzed with each batch. The method blank is 
carried through the complete sample preparation and analytical procedure. The method blank is 
used to document contamination from the analytical process. The analysis of method blanks 
should yield values less than the reporting level. For very high-level analyses, blank value should 
be less then 5% of the lowest value of the batch, or corrective action will be implemented. 
 
Additional method specific QC requirements 
Additional QC samples are run (e.g., surrogates, internal standards, continuing calibration 
samples, interference check samples) as specified in the methods. The requirements for these 
samples, their acceptance criteria, and corrective actions are method-specific. 
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Deficiencies, Nonconformances and Corrective Action Related to Quality Control 
 Deficiencies related to laboratory measurement systems include, but are not limited to, 
instrument malfunctions, blank contamination, quality-control sample failures, etc. Procedures 
the NWQL uses to ensure data quality and corrective actions are described in the NWQL Quality 
Management System report, Sections 2.6-2.8 (Maloney, 20059). Corrective actions at the NWQL 
are outlined in laboratory Quality Management System manual (Maloney, 20059). 
 
Sampling QC excursions are evaluated by the USGS PM, in consultation with the USGS QAS.  
In that differences in field duplicate sample results are used to assess the sampling process, 
including environmental variability, the automatic rejection of results based on control chart 
limits is not practical.  Therefore, some professional judgment will be relied upon in evaluating 
results.  Rejecting sample results based on wide variability is a possibility.  Blank data are 
scrutinized very closely.  Blank values exceeding the acceptability criteria may automatically 
invalidate the sample, especially in cases where high blank values maybe indicative of 
contamination which may be causal in putting a value above the standard.  Incidences of field 
duplicate excursions and blank contamination are noted in the quarterly report. 
 
Deficiencies are documented in logbooks and field data sheets by field or laboratory staff and 
reported to the pertinent field or laboratory supervisor who will notify the USGS Project Chief.  
The USGS Project Chief will notify the USGS QAO of the potential nonconformance. The 
USGS QAO will initiate the CAR to document the deficiency.  
 
The USGS QAO, in consultation with the USGS Project Chief (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance.  If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the CAR will be completed accordingly and closed.  If it is determined 
that a nonconformance does exist, the USGS Project Chief in consultation with USGS QAO will 
determine the disposition of the nonconforming activity or item and necessary corrective 
action(s); results will be documented by completion of a CAR, which is retained by the USGS 
QAO. 
 
CARs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency, action(s) to prevent recurrence, individual(s) responsible for each action, the 
timetable for completion of each action; and the means by which completion of each corrective 
action will be documented.  The TSSWCB will be notified of inconsistencies that affect data 
quality with quarterly progress reports. In addition, significant conditions (i.e., situations that, if 
uncorrected, could have a serious effect on safety or validity or integrity of data) will be reported 
to TSSWCB immediately. 
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAINTENANCE 

 
All sampling equipment testing and maintenance requirements are detailed in the TCEQ Surface 
Water Quality Monitoring Procedures Volumes 1 and 2. Sampling equipment is inspected and 
tested upon receipt and is assured appropriate for use. Equipment records are kept on all field 
equipment and a supply of critical spare parts is maintained. 
 

http://water.usgs.gov/owq/FieldManual/  
 
http://fisp.wes.army.mil/Reports-Index.htm 

 
All laboratory tools, gauges, instrument, and equipment testing and maintenance requirements 
are contained within laboratory QM(s). 
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B7 INSTRUMENT CALIBRATION AND FREQUENCY 

 
A pre-calibration of water-quality meters will take place at the beginning of sampling each day. 
Post-calibration will be done at the conclusion of sampling on the same day. Both pre- and post-
calibration documentation will be photocopied and included with the field form for each site 
sampled during that day. Post-calibration error limits and the disposition resulting from error are 
adhered to. Data not meeting post-error limit requirements invalidate associated data collected 
subsequent to the pre-calibration and are not submitted to the TSSWCB. 
 
Field equipment calibration requirements are contained in the TCEQ Surface Water Quality 
Monitoring Procedures. Post-calibration error limits and the disposition resulting from error as 
described will be adhered to. Data not meeting post-error limit requirements invalidate 
associated data collected subsequent to the pre-calibration and are not submitted to the 
TSSWCB. 
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B8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

 
All laboratory-related items will be inspected and accepted for use in this project by the 
laboratories. Acceptance criteria for such supplies and consumable, in order to satisfy the 
technical and quality objectives of this project, are documented in the individual laboratories 
QMs. 
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B9 NON-DIRECT MEASUREMENTS 

 
The baseline data set employed in this project is non-direct in that they will be obtained from the 
agencies or organizations that made the direct measurements. Every monitoring program differs 
in the quantity and quality of procedural documentation, metadata, and Quality 
Assurance/Quality Control (QA/QC) practices. All data will be accepted from the sources, but 
will be subject to a validation process. Sources may include, depending on availability of data 
during project period, the TCEQ SWQMIS database, the National Weather Service, Trinity Bay 
Conservation District, USGS, Texas Department of State Health Services, EPA, and the 
Houston-Galveston Area Council (H-GAC).  Limitations will be noted in the final report and in 
all web-based deliverables.  
 
The Development of a Watershed Protection Plan for Double Bayou project will make 
qualitative statements describing data confidence based on the existence and availability of the 
following documentation: 

• Approved QAPP 
• Established QA/QC procedures 
• Agency-specific procedural documentation 
• Metadata in a standard format 

 
Data sets will fall under one of three qualitative confidence levels: HIGH, MODERATE, and 
LOW. It should be noted that agency data will not automatically fall in the HIGH level of 
confidence range, just as volunteer monitoring data will not necessarily be placed within the 
LOW confidence range. The confidence level will be determined based on the availability of the 
above documentation. Depending on the availability of that documentation, it is very possible 
that volunteer monitoring data could be classified as being MODERATE or even HIGH, just as 
the lack of that documentation could cause agency data to fall within the MODERATE or LOW 
confidence ranges. 
 
Data will be designated as having a HIGH level of confidence if three to four of the following 
items exist and are made available: 

• An approved QAPP  
• Established QA/QC procedures 
• Agency-specific procedural documentation 
• Metadata in a standard format 

 
Data will be designated as having a MODERATE level of confidence if two of the following 
items exist and are made available: 

• An approved QAPP  
• Established QA/QC procedures 
• Agency-specific procedural documentation 
• Metadata in a standard format 

 



Project No. 11-08 
Section B9 

Revision No. 2 
2/12/15 

Page 50 of 73 
 

           

Data will be designated as having a LOW level of confidence if one or fewer of the following 
items exist and are made available: 

• An approved QAPP  
• Established QA/QC procedures 
• Agency-specific procedural documentation 
• Metadata in a standard format 
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B10 DATA MANAGEMENT 

 
Data Management Process 
For data processing and management, the introduction of errors and loss of data will be managed 
through procedures for record keeping and auditing. Documentation will describe project 
personnel that made changes and the time at which the changes were made. Every time a file is 
changed it is saved in a new version and the old version will be archived. New file names and 
locations will be recorded in the database documentation. Archival files will be deleted when the 
data updates are received from the responsible agency and the data processing cycle starts over. 
Periodic comparisons between recent and early versions will be used to detect problems and 
quality assurance training will be implemented if problems are detected.  
 
For data monitoring and acquisition, all field forms used as part of this study are in Appendix 
A1. 
 
Review procedures at the NWQL are discussed in the laboratory QMS manual (Maloney, 20059). 
Analytical results from the NWQL (nutrients, solids, chloride, sulfate, chlorophyll) are 
electronically transferred to the USGS NWIS database. In addition, a copy of the analytical 
results is sent electronically to a directory accessible from the USGS Houston Water Science 
Center. Each week, personnel from Houston retrieve analytical data from the directory for 
review by the Project Chief. Standard data checks include ion balance and comparison with 
historical data from that site. If any anomalies are found during review, the NWQL is notified for 
re-loads or clarification, if necessary. Analytical results from NWDLS are manually entered into 
the USGS NWIS database by project personnel. Data from field sheets used to record hydrologic 
data (discharge, stage) are checked and manually entered into the USGS NWIS database. 
Similarly, water-quality parameters that are determined during site visits (water temperature, 
specific conductance, dissolved oxygen, pH, etc.) are verified in the office and entered into the 
USGS NWIS database. All data entries are ultimately reviewed for accuracy by the Data 
Manager or Project Chief. 
 
Continuous (24-hour) monitor data (water temperature, specific conductance, dissolved oxygen, 
pH) are determined at each sampling station of East and West Fork Double Bayou during 24 
events. The multi-probe data are recorded electronically by a data logger. Calibration of the 
monitor is checked and recorded both when it is deployed, and when it is removed from the field. 
Data are reviewed by the USGS Data Manager for final acceptance. If values exceed calibration 
criteria, they are not provided.  
 
Verified project data will be retrieved from the USGS NWIS database and provided to GTRI in 
electronic format. GTRI will provide the data to TSSWCB in electronic format. All data will be 
submitted to the GTRI and TSSWCB using standard methods. If any discrepancies are found in 
data that are submitted by the USGS, the Project Chief will be alerted and the extent and source 
of the discrepancy will be determined and corrected before re-submitting the electronic data. 
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Data Errors and Loss 
Data errors or loss will be documented in logbooks and field data sheets by field or laboratory 
staff and reported to the pertinent field or laboratory supervisor who will notify the USGS 
Project Chief.  If the USGS Project Chief deems the loss significant they will notify the USGS 
QAO of the potential nonconformance. The USGS QAO will initiate the CAR to document the 
deficiency.  
 
The USGS QAO, in consultation with the USGS Project Chief (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance.  If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the CAR will be completed accordingly and closed.  If it is determined 
that a nonconformance does exist, the USGS Project Chief in consultation with USGS QAO will 
determine the disposition of the nonconforming activity or item and necessary corrective 
action(s); results will be documented by completion of a CAR, which is retained by the USGS 
QAO. 
 
Record Keeping and Data Storage 
For data processing and management, this project is built upon the use of computing and 
electronic communications resources for the transfer, processing and maintenance of data. GTRI 
staff will manage the project’s computing resources currently housed at GTRI. The project staff 
will coordinate with the GTRI IT Department to ensure that server and network maintenance will 
minimally interfere with project computing, storage, and network connectivity needs. All data 
for this project will be backed up to other server locations and to tape prior to any server or 
network maintenance. 
 
Surface-water and water-quality data will be archived as outlined in the Texas Water Science 
Center quality-assurance and quality-control plan. Field data will be promptly entered into the 
NWIS database. Monitor data will be uploaded every time measurements are made or more 
frequently should real-time data be lost due to transmission or other problems.  Water quality 
data will be published in the Texas water Science Center annual data report following separate 
checking and reviewing of the record. A total of three USGS Hydrologic technicians or 
Hydrologists will be involved in the record finalization process. 
 
Data Handling, Hardware, and Software Requirements 
For data processing and management, three servers with dual processors and a high capacity hard 
drives will be used for this project. All of the other computing resource components will be 
employed as part of the GTRI computing network. GTRI employs security systems and software 
to protect the data from virus infection and tampering by unauthorized users. The GTRI IT 
Department and the Double Bayou Watershed staff work together to administer user rights by 
means of password protection to limit access to the project’s data files. The data servers are 
equipped with writable CD drive or tape backup and an archival system to provide additional 
security. The data servers also have emergency power supplies. 
 
The project will use Microsoft software packages for processing and maintaining the data: 
Microsoft (MS) SQL Server, Access and Excel. ArcView will be used to produce maps. SPSS, 
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S-Plus, and Analyse-It will be used to perform statistical analyses. MS Access and SQL Server 
will be used as the database maintenance software packages. Web products will be created using 
.HTML, .ASP, and .NET languages. Data sets processed for access by personnel not directly 
involved in data management or analysis will be provided with read-only permission.  
 
For data monitoring and acquisition, analytical results from USGS laboratories will be 
electronically transferred to the USGS NWIS database.  Analytical results from NWDLS will be 
provided to the USGS in a hardcopy format. 
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C1 ASSESSMENTS AND RESPONSE ACTIONS 

 
The following table presents the types of assessments and response actions for data collection 
activities applicable to the QAPP. 
 
Table C1.1h - Assessments and Response Requirements 
 

Assessment 
Activity 

Approximate 
Schedule 

Responsible 
Party

Scope Response 
Requirements

Status Monitoring 
Oversight, etc. 

Continuous GTRI Monitoring of the project 
status and records to 
ensure requirements are 
being fulfilled 

Report to TSSWCB in 
Quarterly Progress 
Report 

Monitoring 
Systems Audit of 

USGS 

Dates to be 
determined by 

TSSWCB 

TSSWCB Field sampling, handling 
and measurement; 
facility review; and data 
management as they 
relate to this project 

30 days to respond in 
writing to the 
TSSWCB to address 
corrective actions 

Laboratory 
Inspection 

Dates to be 
determined by 

TSSWCB 

TSSWCB Analytical and QC 
procedures employed at 
the USGS laboratory and 
the contracted 
laboratories 

30 days to respond in 
writing to the 
TSSWCB to address 
corrective actions 

 
Corrective Action 
 
The GRTI PM is responsible for implementing and tracking corrective action resulting from 
audit findings outlined in the audit report. Records of audit findings and corrective actions are 
maintained by both GRTI and TSSWCB. Audit reports and corrective action documentation will 
be submitted to the TSSWCB in 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 agreements in contracts between participating 
organizations.  
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C2 REPORTS TO MANAGEMENT 

 
The results of data audits will be included in quarterly reports to the TSSWCB PM from the 
GTRI PM.  GTRI responses to problems detected by audits will also be summarized in the 
reports to management.  Field water-quality data will be transmitted to the GTRI PM when data 
are submitted. 
 
Reports to TSSWCB  
All reports detailed in this section are contract deliverables and are transferred to the TSSWCB 
in accordance with contract requirements.  
 
Quarterly Progress Report - Summarizes GTRI’s activities for each task; reports monitoring 
status, problems, delays, and corrective actions; and outlines the status of each task’s 
deliverables. 
 
Monitoring Systems Audit Report and Response - GRTI will respond in writing to the TSSWCB 
within 30 days upon receipt of a monitoring system audit report to address corrective actions. 
Response written by the GRTI PM.  
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D1 DATA REVIEW, VERIFICATION, AND VALIDATION 

 
 
For the purposes of this document, the term verification refers to the data review processes used 
to determine data completeness, correctness, and compliance with technical specifications 
contained in applicable documents (i.e., QAPPs, SOPs, QMs, analytical methods). Validation 
refers to a specific review process that extends the evaluation of a data set beyond method and 
procedural compliance (i.e., data verification) to determine the quality of a data set specific to its 
intended use. 
 
All field and laboratory data will be reviewed and verified for integrity and continuity, 
reasonableness, and conformance to project requirements, and then validated against the project 
objectives and measurement performance specifications which are listed in Section A7. Only 
those data which are supported by appropriate quality control data and meet the measurement 
performance specifications defined for this project will be considered acceptable, and will be 
reported. 
 
The procedures for verification and validation of data are described in Section D2 below. The 
USGS Data Manager is responsible for ensuring that field data are properly reviewed, verified, 
and submitted in the required format to the project database. Laboratory managers are 
responsible for ensuring that laboratory data are reviewed, verified, and submitted to the USGS 
Project Chief. 
 
Data validation will be the focus. The GTRI PI and Software Engineer will review all data sets 
received and validate the values according to the process described below. The sampling and 
analytical methodology, quality assurance procedures and associated metadata will be obtained, 
when available, from agency programs contributing data. Data quality will be described (see to 
Section B9). 
 
If a data error is suspected (e.g. the concentration of a water quality parameter appears to be 
exceptionally high), the GTRI PI will contact the source agency to verify the data in question. If 
the data cannot be verified, they will be filtered from the database and not included in analyses. 
If the data are verified by the source agency, the data will be included in analyses. Regardless of 
outcome, the action will be noted in the database documentation.  
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D2 VERIFICATION AND VALIDATION METHODS 

 
For data acquisition, data will be reviewed and validated in a stepwise process to exclude from 
the analysis all values of questionable sampling location, sampling date, sampling method and 
value. The first step is to eliminate values that cannot be precisely identified as to the time the 
sample or information was collected. Values that cannot be precisely located to a latitude and 
longitude or landmark in the Double Bayou watershed will also be removed. The distribution of 
values for a particular parameter and method will be reviewed to question the validity of outliers.  
 
Extreme values will be excluded if it is determined that it is physically or biologically impossible 
for the parameter to arrive at that value. Outliers that pass the test of impossibility, but are still an 
order of magnitude or one standard deviation greater or less than the next closest value will be 
referred to the submitting agency for determination of inclusion or exclusion.  
 
Reports will be generated by the GTRI Software Engineer to document the number of records 
affected by each data processing step. 
 
All field and laboratory data will be reviewed, verified, and validated to ensure they conform to 
project specifications and meet the conditions of end use as described in Section A7 of this 
document. 
   
Data review and verification will be performed using self-assessments and peer and 
management review as appropriate to the project task. The data review tasks to be performed by 
field and laboratory personnel are listed in the first two sections of Table D2.1, respectively. The 
data to be verified (Table D2.1) are evaluated against project specifications and are checked for 
errors, especially errors in transcription, calculations, and data input.  Data from original field 
notes will be compared with electronic data to ensure correctness. Potential outliers are 
identified by graphical examination for unreasonable data, or identified using computer-based 
software imbedded in the USGS NWIS database (ADAPS and QWDATA).  If a question arises 
or an error or potential outlier is identified, the manager of the task responsible for generating 
the data is contacted to resolve the issue. Issues that 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 higher-level project management to 
establish the appropriate course of action, or the data associated with the issue are rejected. The 
USGS Project Chief is responsible for validating that the verified data meet the measurement 
performance criteria. Field and laboratory review, verifications, and validations are documented. 
 
After the field and laboratory data are reviewed, another level of review is performed once the 
data are combined into a data set. Data review, verification, and validation tasks to be performed 
on the data set include, but are not limited to, the confirmation of lab and field data review, 
evaluation of field QC results, additional evaluation of anomalies and outliers, analysis of 
sampling and analytical gaps, and confirmation that all parameters and sampling sites are 
included in the QAPP. 
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Table D2.1i - Data Review Tasks 

Field Data Review Responsibility 

Field data reviewed for conformance with data collection, sample 
handling and chain of custody, analytical and QC requirements 

USGS Data Manager 

Post-calibrations checked to ensure compliance with error limits USGS Data Manager; USGS QAO 

Field data calculated, reduced, and transcribed correctly USGS Data Manager; USGS QAO 

Laboratory Data Review  

Laboratory data reviewed for conformance with data collection, 
sample handling and chain of custody, analytical and QC 
requirements to include documentation, holding times, sample 
receipt, sample preparation, sample analysis, project and program 
QC results, and reporting 

NWQL and NWDLS Laboratory 
supervisors; USGS Data 
Manager; USGS Project QAO 

Laboratory data calculated, reduced, and transcribed correctly NWQL and NWDLS Laboratory 
supervisors; QAO 

Reporting limits consistent with requirements for Ambient Water 
Reporting Limits 

USGS Project Chief; USGS QAO 

Analytical data documentation evaluated for consistency, 
reasonableness and/or improper practices 

NWQL and NWDLS Laboratory 
supervisors; QAO 

Analytical QC information evaluated to determine impact on 
individual analyses 

USGS Data Manager 

All laboratory samples analyzed for all parameters USGS Data Manager 

Data Set Review  

The test report has all required information as described in 
Section A9 of the QAPP 

USGS Project Chief 

Confirmation that field and lab data have been reviewed USGS Project Chief 

Data set (to include field and laboratory data) evaluated for 
reasonableness and if corollary data agree 

USGS Project Chief 

Outliers confirmed and documented USGS Project Chief 

Field QC acceptable (e.g., field splits and trip, field, and 
equipment blanks) 

USGS Project Chief 

Sampling and analytical data gaps checked and documented USGS Project Chief 

Verification and validation confirmed. Data meets conditions of 
end use and are reportable 

USGS Project Chief 
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D3 RECONCILIATION WITH USER REQUIREMENTS 

 
Data produced in this project, and data collected by other organizations (e.g., USGS, TCEQ, 
etc.), will be analyzed and reconciled with project data quality requirements.  Data meeting 
project requirements will be used by the TCEQ in SWQMIS for the use in the development of 
the biennial Texas Integrated Report for Clean Water Act Sections 305 (b) and 303(d) and WPP 
development as appropriate.  Data which do not meet requirements will not be submitted to 
SWQMIS nor will be considered appropriate for any of the uses noted above.  
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Appendix A. USGS Field Forms  
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Appendix B. Laboratory Forms 

 
  NWDLS Chain of Custody Form 
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Appendix C. Corrective Action Report 

 
Corrective Action Report 
CAR #:______________ 
 
Date:____________________  Area/Location:_____________________ 

 
Reported by:____________________ Activity:__________________________ 

 
State the nature of the problem, nonconformance or out-of-control situation: 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
________________________________________________ 
 
Possible causes: 
______________________________________________________________________________
______________________________________________________________________________
____________________________________________________________ 
 
Recommended Corrective Actions: 
______________________________________________________________________________
______________________________________________________________________________
____________________________________________________________ 
 
CAR routed to:________________________________ 
Received by:__________________________________ 
 
Corrective Actions taken: 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________ 
 
Has problem been corrected?:              YES   NO 
 
Immediate Supervisor:_______________________________ 
 
Program Manager:__________________________________ 
 
GTRI Quality Assurance Officer:_____________________________ 
 
TSSWCB Quality Assurance Officer:___________________________ 
 


