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LIST OF ACRONYMS

ALA
ALM
ALU
ASTM
AWRL
BMP
BOD
CAS
CBOD
CFR
cfs
cfu/100 mL
CMS
COD
CRP
CWA
CWQMN
DCR
DM&A
°C
DM&A
DMRG
DO
DOC
DQO
EDD
EPA
FAR
FDE
FOD/FOSD
FY
HACH
HLAB
IBWC
ID

IS
LCRA
LCS/LCSD
LIMS
LOD
LOQ

Aquatic Life Assessment

Agquatic Life Monitoring

Aquatic Life Use

American Society for Testing Materials
Ambient Water Reporting Limits

Best Management Practice

Biochemical Oxygen Demand

Chemical Abstracts Service

Carbonaceous Biochemical Oxygen Demand
Code of Federal Regulations

Cubic feet per second

Colony forming units per 100 milliliters
Coordinated Monitoring Schedule

Chemical Oxygen Demand

Clean Rivers Program

Clean Water Act

Continuous Water Quality Monitoring Network Program
Data Correction Request

Data Management & Analysis

Degrees Celsius/Centigrade

Data Management and Analysis

Data Management Reference Guide
Dissolved Oxygen

Dissolved Organic Carbon

Data Quality Objective

Electronic Data Deliverable

U. S. Environmental Protection Agency
Final Analysis Report

Field Data Entry

Field Operations Division/Field Operations Support Division
Fiscal Year

Hach Company

TCEQ Houston Laboratory

International Boundary Water Commission
Identification Number

Intensive Survey

Lower Colorado River Authority

Laboratory Control Sample/Laboratory Control Sample Duplicate
Laboratory Information Management System
Limit of Detection

Limit of Quantitation
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LIST OF ACRONYMS (continued)

M&A
MALSs
mg/kg
mg/L
mL
MPDF
MPN
MS
MSL
NA
NELAP
NPS
NTU
OCE
ow
org/100 mL
PAH
PCA
PPG
ppt
QA
QAP
QAPP
QC
QMP
QO
RFA
RL
ROA
RPD
RUAA
RWA
SIT
SM
SOP
SS
SWQM

SWQM DMRG

SWQMIS
TAC
TCEQ
TDS

Monitoring & Assessment Section
Minimum Analytical Levels
Milligrams/Kilogram

Milligrams/Liter

Milliliter

Monitoring Project Description Form
Most Probable Number

Matrix Spike

Mean Sea Level

Not Applicable

National Environmental Laboratory Accreditation Program
Non-point Source

Nephelometric turbidity units

Office of Compliance and Enforcement
Office of Water

Organisms per 100 milliliters
Polycyclic (or Polynuclear) Aromatic Hydrocarbon
Program Cost Account

Performance Partnership Grant

Parts per thousand

Quality Assurance

Quiality Assurance Plan

Quality Assurance Project Plan

Quiality Control

Quality Management Plan

Quality Objective

Request for Analysis

Reporting Limit

Report of Analysis

Relative Percent Difference
Recreational Use Attainability Analysis
Receiving Water Assessment
Standards Implementation Team
Standard Methods

Standard Operating Procedure

Special Study

Surface Water Quality Monitoring

Surface Water Quality Monitoring Data Management Reference Guide

Surface Water Quality Monitoring Information System
Texas Administrative Code

Texas Commission on Environmental Quality

Total Dissolved Solids
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TMDL

Total Maximum Daily Load

LIST OF ACRONYMS (continued)

TNI
TOC
TPDES
TSA
TSS
TSWQS
TWC
TWDB
UAA
ng/L
uS/cm
USGS
VOA
VSS
WQA
wWQD
WQPD
WQS

The NELAC Institute

Total Organic Carbon

Texas Pollution Discharge Elimination System
Technical Systems Audit

Total Suspended Solids

Texas Surface Water Quality Standards
Texas Water Code

Texas Water Development Board

Use Attainability Analysis
Micrograms/Liter
MicroSiemens/centimeter

United States Geological Survey
Volatile Organic Analysis

Volatile Suspended Solids

Water Quality Assessment Program
Water Quality Division

Water Quality Planning Division
Water Quality Standards
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A4  PROJECT/TASK ORGANIZATION

The Surface Water Quality Monitoring (SWQM) Program and the Water Quality
Standards (WQS) Program function within the Monitoring & Assessment (M&A) Section of the
Water Quality Planning Division (WQPD). The Water Quality Assessment (WQA) Program
functions under the Water Quality Division (WQD). Both Divisions are under the Office of
Water of the Texas Commission on Environmental Quality (TCEQ).

The SWQM Program coordinates statewide water quality monitoring with the Water
Section of the Field Operations Support Division (FOSD) under the Office of Compliance and
Enforcement (OCE). Monitoring is conducted throughout the state by SWQM personnel in 15
TCEQ regional offices as well as Central Office staff. The SWQM Program also coordinates
with the WQS and WQA Programs on special projects to characterize surface waters of the state.
The SWQM Team in the Central Office also manages the Continuous Water Quality Monitoring
Network (CWQMN) with assistance from Central Office Monitoring Operations Division and
staff in the regional offices.

Figure A4.1 outlines the project organization for the TCEQ SWQM, WQS, and WQA
Programs and is followed by a brief description of job responsibilities for key participants in the
SWQM, WQS, and WQA Programs.
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Figure A4.1 Project Organizational Chart
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RESPONSIBILITIES OF KEY PROJECT PERSONNEL
Randy Baylor, 106 Performance Partnership Grant (PPG) Grant Manager, WQPD, TCEQ

Responsible for administration and coordination of TCEQ 106 PPG grant activities on
this project, and compiles status reports noting activities performed. These reports are submitted
to U.S. Environmental Protection Agency (EPA) twice per year.

Laurie Curra, SWQM and WQS Program Manager, Section Manager, M&A Section, TCEQ

Responsible for oversight of the implementation of the Quality Assurance Project Plans
(QAPPS), directs the day-to-day management of the section.

The Executive Director, Deputy Directors, Division Directors, and the quality assurance
(QA) manager have delegated authority to develop and implement program-related quality
systems. The program manager is responsible for ensuring that environmental activities are
performed in accordance with applicable plans and procedures, work performance is measured
against specifications, and appropriate management oversight and inspection is accomplished.
Program managers are also responsible for improving systems relating to specific programs as
well as ensuring deficient items and services are evaluated and controlled (i.e., inadvertent use or
adverse impact on other items and services is prevented), root cause(s) of deficiencies and
nonconformances are determined, and corrective actions are planned, implemented, and verified
in a timely manner.

Andrew Sullivan, SWQM Project Manager, SWQM Team Leader, M&A Section, TCEQ

Responsible for managing TCEQ’s ongoing SWQM activities and achieving project-
related tasks and objectives. The SWQM Project Manager is responsible for:

e Maintaining a thorough knowledge of program work activities, commitments, deliverables,
and time frames;

¢ Developing necessary lines of communication and good working relationships between the
lead division staff and personnel of other divisions and organizations participating in a
program;

e Selecting SWQM personnel as water body project managers for specific SWQM Program
water quality studies;

e Monitoring the effectiveness of the overall program quality system;

e Providing feedback to supervisory and administrative personnel as necessary regarding the
performance of grant and water body project managers;

e Advising upper management when program timetables, tasks, and coordination procedures
are not being met;

e Elevating problems and issues requiring resolution to the lead Section Manager or
designee(s), for disposition, when appropriate;

e Executing contracts and intergovernmental agreements; and

e Determining acceptability of measurement data process.
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Daniel Burke, SWQM Program QA Specialist, QA Section, Field Operations Support Division,
TCEQ

Responsible for the following QA and quality control (QC) tasks:

Participating in the development, approval, implementation, and maintenance of written QA
and technical documents (e.g., Standard Operating Procedures [SOPs], QAPPs, Special
Studies [SS));

Assisting the SWQM Project Manager in developing and implementing quality systems;
Participating in the preparation of quality reports;

Recommending to division directors and project managers, and through them to deputy
directors, that work be stopped in order to safeguard programmatic objectives, worker safety,
public health, or environmental protection;

Concurring with proposed corrective actions and verifications;

Receiving and maintaining assessment records;

Monitoring the implementation of corrective actions;

Identifying positive and adverse trends in program quality systems;

Reporting on the status of corrective actions;

Providing technical expertise and/or consultation on quality services; and

Assessing the effectiveness of program quality systems.

Robin Cypher, Project QA Specialist, SWQM Program, M&A Section, TCEQ

Responsible for the following QA and QC tasks:

Participating in the development, approval, implementation, maintenance, and retention of
written QA and technical documents (e.g., SOPs, QAPPs, SSs);

Assisting the SWQM Project Manager in developing and implementing quality systems;
Participating in the preparation of quality reports;

Determining conformance with program quality system requirements;

Assisting SWQM Program QA Specialist in determining the lead assessor for assessments;
Recommending to division directors and project managers, and through them to deputy
directors, that work be stopped in order to safeguard programmatic objectives, worker safety,
public health, or environmental protection;

Concurring with proposed corrective actions and verifications;

Receiving and maintaining assessment records;

Monitoring the implementation of corrective actions;

Identifying positive and adverse trends in program quality systems;

Reporting on the status of corrective actions;

Preparing and distributing annual assessment plans;

Providing technical expertise and/or consultation on quality services;

Assessing the effectiveness of program quality systems;

Preparing and forwards an annual QA report to the QA manager; and

Coordinating quality and technical training.
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Jill Csekitz, WQS Program Project Manager, Work Leader, WQS Program, M&A Section,
TCEQ

Responsible for managing the TCEQ’s WQS Program’s water quality activities and
achieving project-related tasks and objectives which includes:

e Maintaining a thorough knowledge of the WQS Program’s work activities, commitments,
deliverables, and time frames;

e Selecting WQS personnel as water body project managers for specific WQS Program water
quality studies;

e Developing necessary lines of communication and good working relationships between the
WQS Program and personnel of other divisions and organizations participating in a program;
Monitoring the effectiveness of the overall program quality system;

e Providing feedback to supervisory and administrative personnel as necessary regarding the
performance of grant and water body project managers;

e Advising upper management when WQS Program timetables, tasks, and coordination
procedures are not being met;

e Elevating problems and issues requiring resolution to the Section Manager, or designee(s),
for disposition, when appropriate;

e Executing contracts and intergovernmental agreements; and
Determining acceptability of measurement data collected by the WQS Program.

Jason Godeaux, Site-Specific Coordinator and Project QA Specialist, WQS Program, M&A
Section, TCEQ

Responsible for coordinating site-specific standards development for the WQS Program.

e Requesting UAASs to be conducted,;

e Assigning UAAs to SWQM, WQS or WQA Program;

e Maintaining all completed UAA documents that are submitted by water body project
managers; and

e Coordinating with the RWA Coordinator.

Responsible for the following QA and QC tasks for the WQS Program:

e Participating in the development, approval, implementation, maintenance, and retention of
written QA and technical documents (e.g., SOPs, QAPPs, SSs);

e Assisting the WQS Group Leader and Project Managers in developing and implementing
quality systems;
Participating in the preparation of quality reports;

e Determining conformance with program quality system requirements;
Recommending to division directors and project managers, and through them to deputy
directors, that work be stopped in order to safeguard programmatic objectives, worker
safety, public health, or environmental protection;
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e Coordinating the identification, disposition, and reporting to WQS Project Manager and
Program Manager of nonconforming items and activities;
Concurring with proposed corrective actions and verifications;
Monitoring the implementation of corrective actions;

Identifying positive and adverse trends in program quality systems;
Reporting on the status of corrective actions;

Assessing the effectiveness of program quality systems;

Providing technical expertise and/or consultation on quality services;
Coordinating quality and technical training;

Coordinating with SWQM Program QA Specialist; and

Preparing and forward an annual QA report to the QA manager.

James Moore, P.E., WQA Program Manager, Section Manager, WQA Section, TCEQ

Responsible for oversight of WQA projects, directs the day-to-day management of the
section.

Responsible for ensuring that environmental activities are performed in accordance with
applicable plans and procedures, work performance is measured against specifications, and
appropriate management oversight and inspection is accomplished. Also responsible for
improving systems relating to specific programs as well as ensuring deficient items and services
are evaluated and controlled (i.e., inadvertent use or adverse impact on other items and services
is prevented), root cause(s) of deficiencies and non-conformances are determined, and corrective
actions are planned, implemented, and verified in a timely manner.

David Galindo, WQA Project Manager, Standards Implementation Team Leader, WQA Section,
TCEQ

Responsible for managing the TCEQ’s WQA Program water quality activities and
achieving project-related tasks and objectives. The WQA Project Manager is responsible for:

e Maintaining a thorough knowledge of the WQA Program work activities, commitments,
deliverables, and time frames;

e Selecting WQA personnel as water body project managers for specific WQA Program water
quality studies;

o Developing necessary lines of communication and good working relationships between the
WQA Program and personnel of other divisions and organizations participating in a program;
Monitoring the effectiveness of the overall program quality system;

e Providing feedback to supervisory and administrative personnel as necessary regarding the
performance of grant and water body project managers;

e Advising upper management when WQA Program timetables, tasks, and coordination
procedures are not being met;

e Elevating problems and issues requiring resolution to the lead Division Director, or
designee(s), for disposition, when appropriate;

e Executing contracts and intergovernmental agreements; and
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e Determining acceptability of measurement data collected by the WQA Program.

Peter Schaefer, Project Quality Assurance Specialist and RWA Coordinator, WQA Section,
TCEQ

The RWA Coordinator is responsible for:

Coordinating RWAs;

Requesting RWASs to be conducted;

Assigning RWAs to WQA Program or SWQM Program; and
Coordinating with the Site-Specific Coordinator.

The Project QA Specialist is responsible for the following QA and QC tasks for the
WQA Program:

e Participating in the development, approval, implementation, maintenance, and retention of
written QA and technical documents (e.g., SOPs, QAPPs, SSs);

Assisting the WQA Project Manager in developing and implementing quality systems;
Participating in the preparation of quality reports;

Determining conformance with program quality system requirements;

Recommending to division directors and project managers, and through them to deputy
directors, that work be stopped in order to safeguard programmatic objectives, worker
safety, public health, or environmental protection;

e Coordinating the identification, disposition, and reporting to WQA Project Manager and
Program Manager of nonconforming items and activities;

Concurring with proposed corrective actions and verifications;

Monitoring the implementation of corrective actions;

Identifying positive and adverse trends in program quality systems;

Reporting on the status of corrective actions;

Assessing the effectiveness of program quality systems;

Providing technical expertise and/or consultation on quality services;

Coordinating quality and technical training;

Coordinating with SWQM Program QA Specialist; and

Preparing and forwarding an annual QA report to the QA manager.

TCEQ WQA Program Staff

Responsible for performing sample collection and data processing duties in accordance
with SWQM SOPs, QOs, SWQM DMRG, and this QAPP, reporting to the WQA Program
Manager, or designee, any deviation from SOPs, QOs, or this QAPP, maintaining proper
documentation of sampling events, sample preservation, sample shipment, and field procedures.
The WQA Project Manager will assign a WQA Program water quality study to WQA Program
personnel. The WQA Program staff member assigned the project will be the water body project
manager for that work and will oversee all work of other personnel involved in the project.
Nancy Ragland, Data Management & Analysis (DM&A) Team Leader, M&A Section, TCEQ
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Responsible for ensuring the following data management tasks are carried out by staff:

e Reviewing QAPPs for valid stream monitoring stations, parameters, submitting entity,
collecting entity, and monitoring type codes;

e Serving as the division customer service data management representative for the TCEQ
Project Manager;

e Providing training to the TCEQ Project Managers to ensure that data will be submitted
following instructions in the SWQM Data Management Reference Guide (SWQM DMRG,
February 2009, or most recent version);

e Ensuring data are reported following the most recent version of the SWQM DMRG;

e Analyzing Surface Water Quality Monitoring Information System (SWQMIS) data to
identify level 1 data validation inconsistencies and reporting findings to appropriate project
managers;

e Verifying and validating data from Continuous Water Quality Monitoring Network
(CWQMN) projects;

e Reviewing raw data reports for the field QC samples along with associated samples to
determine measurement validity;

¢ Providing data management support to project managers, including data retrieval, analysis

and corrections;

Revising and publishing the SWQM DMRG with periodic updates as needed,;

Surveying SWQMIS to monitor submittal for scheduled sampling data;

Reviewing SWQMIS data to ensure their association with a project in the database; and

Ensuring that the appropriate QA documents are associated with the projects in SWQMIS.

Andy Goodridge, Manager, TCEQ Houston Laboratory Section
Responsible for the operation of the TCEQ Houston Laboratory.

e Leading, planning, and coordinating the functional activities of the laboratory and
interactions with other sections and divisions in TCEQ, and other agencies and laboratories;
Ensuring the most efficient use of laboratory personnel, facilities, and resources;

e Overseeing all activities generating analytical data; and
Overseeing adherence to the Laboratory QA Plan, specific SOPs, ensures proper
documentation, and enforces corrective actions as required.

Ray Luce, Quality Assurance Officer, TCEQ Houston Laboratory Section
Responsible for maintenance of the Quality System which includes

Defining roles and responsibilities to laboratory personnel
Approving quality assurance documents

Providing required training

Monitoring data integrity

Periodically reviewing data, procedures, and documentation
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e Ensuring audit findings and corrective actions are completed within required
time frames.

Melissa Keller, Water Program Liaison, Field Operations Support Division, TCEQ
Responsible for coordinating FOD SWQM activities.

e Obtaining training, equipment, and supplies for FOD staff; and
e Acting as liaison with agency program staff to develop and distribute procedures and
guidance to FOD SWQM staff.

TCEQ SWQM, WQS, and WQA Program staff (refers to both regional and Central Office
personnel, also referred to in this document as “data collectors™ or “collectors.”)

SWQM, WQS, and WQA Program staff is responsible for performing sample collection
and data processing duties in accordance with respective Program SOPs, Quality Objectives
(QOs), SWQM DMRG, and this QAPP, reporting to the Program Manager, or designee, any
deviation from SOPs or QOs, maintaining proper documentation of sampling events, sample
preservation, sample shipment, and field procedures.

Central Office staff or FOD personnel will oversee all work of other personnel involved in
Routine Monitoring, Special Study Monitoring, Permit Support Monitoring, Systematic
Monitoring, or Statistically-Based Monitoring projects conducted for the TCEQ. In addition,
Central Office staff from SWQM, WQS, and WQA Programs are responsible for conducting
Technical Systems Audits (TSAs) of staff and contractors providing data to the respective
programs as outlined in Section C1 of this document.

Contract Laboratory Management

Supervises all aspects and functions of the respective analyses, ensuring adequate
documentation occurs, and verifying the quality of analytical data. Ensures use of EPA approved
analytical procedures. Ensures adherence to this QAPP and any relevant QA documents of the
contract lab. Coordinates with program manager, or designee, and QA specialist in establishing
analytical requirements, reports deviations from QOs, and assists in implementing corrective
action.

Contract Laboratory Staff

Responsible for performing analyses and data processing duties according to guidelines
included in the SWQM QAPP and their laboratory’s QA manual, policies, and procedures.
Responsible for implementing and maintaining internal QC and for notifying the laboratory
supervisor of anomalous or erroneous analytical results. Responsible for documenting use of
SOPs and calibration of laboratory equipment.
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AS PROBLEM DEFINITION/BACKGROUND

The TCEQ SWQM, WQS and WQA Programs provide for an integrated assessment and
evaluation of physical, chemical, and biological characteristics of aquatic systems in relation to
human health concerns, ecological condition, and designated uses. SWQM, WQS and WQA
data provide a basis for the establishment of effective TCEQ management policies that promote
the protection, restoration, and wise use of Texas surface-water resources.

Primary statutory authority for the SWQM Program is provided under Section 26.127 of
the Texas Water Code (TWC), which states, “The executive director has the responsibility for
establishing a water quality sampling and monitoring program for the state. All other state
agencies engaged in water quality or water pollution control activities shall coordinate those
activities with the Commission.” The SWQM Program is strongly influenced by Sections
104(b), 106, 205(j), 303(d), 305(b), 314, 319, and 604(b) of the Federal Clean Water Act (CWA)
of 1987 and is largely funded by a CWA Section 106 cooperative grant agreement with EPA
Region 6.

The SWQM Program provides for an integrated evaluation of physical, chemical, and
biological characteristics of aquatic systems in relation to human health concerns, ecological
conditions, and designated uses. The program coordinates the collection of routine surface water
quality data from a statewide monitoring network, including the collection of physicochemical,
biological, and hydrological data at varying frequencies. Basic components of the SWQM
Program include a routine monitoring network, continuous monitoring network, biological
monitoring, and special studies. Water quality data obtained through these components are
stored in the Surface Water Quality Monitoring Information System (SWQMIS). The
monitoring results may be used by TCEQ to characterize existing conditions, evaluate spatial and
temporal trends, develop water quality standards, determine water quality standards compliance,
identify emerging problems, and evaluate the effectiveness of water quality control programs. In
addition to routine monitoring, non-routine sampling is conducted with specific objectives in
several other programs. These are outlined in Section A6 of this QAPP.

The WQS Program is responsible for the development of the Texas Surface Water
Quality Standards (TSWQS) in accordance with the CWA and TWC, Section 26.023, which
states, “The commission by rule shall set water quality standards for the water in the state and
may amend the standards from time to time. The commission has the sole and exclusive
authority to set water quality standards for all water in the state. The commission shall consider
the existence and effects of nonpoint source pollution, toxic materials, and nutrient loading in
developing water quality standards and related waste load models for water quality. The
commission shall develop standards based on all quality assured data obtained by the
commission, including the local watershed and river basin database described by Section
26.0135(c)(2).” The WQS Program is strongly influenced by Sections 101, 303, 305 (b), 307 of
the CWA of 1987 and is partially funded by a CWA Section 106 cooperative grant agreement with
EPA Region 6.
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Projects managed by the WQS Program address developing water quality standards,
including determination of statewide and site-specific designated uses and criteria for the
protection of human health and the environment, use attainability studies, and other special
studies related to water quality standards development. Studies addressing water quality
standards development can include sampling of water chemistry, aquatic biota, and hydrologic
conditions.

The WQA Program is responsible for implementation of the TSWQS in accordance with
the CWA and TWC. Projects managed by the program address determination of site-specific
uses and criteria for the protection of human health and the environment, implementation
procedures for the TSWQS, and other special studies related to water quality standards
implementation. Studies addressing site-specific uses and criteria can include sampling of water
chemistry, aquatic biota, and hydrologic conditions.

The SWQM, WQS, and WQA Programs encompass a full range of activities required to
obtain, manage, store, assess, share, and report water quality information to other TCEQ teams,
agency management, other agencies and institutions, local governments, and the public. The
QAPRP is peer reviewed within the TCEQ to ensure that data generated for the purposes described
above are scientifically valid and legally defensible. This process will ensure that all data
submitted to the SWQMIS database have been collected and analyzed in a way that ensures its
reliability and, therefore, can be used in preparation of the 305(b) Water Quality Integrated
Report, Total Maximum Daily Load (TMDL) development, establishing water quality standards,
permit decisions, and other water quality assessments.
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A6 PROJECT/TASK DESCRIPTION
SURFACE WATER QUALITY SAMPLING TASKS

The TCEQ collects surface water quality data as an integrated evaluation of physical,
chemical, and biological characteristics of aquatic systems in relation to human-health concerns,
ecological conditions, and designated uses. In order to balance the needs of multiple programs,
monitoring tasks may be divided into routine monitoring, special study (SS) monitoring, permit
support monitoring, systematic monitoring, trend monitoring, statistically based monitoring, and
continuous water quality monitoring. All tasks employ similar sampling procedures and will be
referred to throughout this document collectively as water quality monitoring. Table A6.1
summarizes monitoring tasks and general objectives associated with each category.

Unless otherwise specified, the project/task description details for monitoring outlined
below may be found in the most recent version of the SWQM Procedures Manual, Volume 1:
Physical and Chemical Monitoring Methods for Water, Sediment, and Tissue (RG-415) (SWQM
Procedures, Vol. 1) and the SWQM Procedures Manual, Volume 2: Methods for Collecting and
Analyzing Biological Assemblage and Habitat Data (RG-416) (SWQM Procedures, Vol. 2)
available on the web:

http://www.tceq.texas.gov/waterguality/monitoring/swgm_procedures.html

Routine Monitoring

The TCEQ conducts routine monitoring in streams, reservoirs, and estuaries across
Texas, as well as the Gulf of Mexico. The purpose of routine monitoring is to collect, store, and
make available the surface water quality and biological/habitat data which the TCEQ requires to
carry out its assigned functions. Routine monitoring is primarily performed quarterly (to
represent seasonal variation) over a period of at least five years. Field measurements,
conventionals (which may include nutrients, chlorophyll a, alkalinity, chloride, fluoride, sulfate,
dissolved and suspended solids), bacteria, and flow measurements are collected and analyzed.
Other routine monitoring activities that may be performed at varied frequencies include, toxics
(metals or organics) in water, 24 hr dissolved oxygen deployments, sediment sampling,
ecoregion monitoring, and Aquatic Life Monitoring (ALM).

An ALM is conducted at routine monitoring sites to provide baseline data on
environmental conditions or to confirm support or nonsupport of presumed aquatic-life use and
criteria. Biological, habitat, field, and flow data are collected following prescribed protocols.
Conventional water chemistry and 24 hr DO monitoring are optional, but recommended. Detailed
requirements for an ALM are provided in the SWQM Procedures, Vol. 2.

Collectors are located at 15 of the TCEQ’s 16 regional offices across the state (Figure
A6.1). Data collection activities are performed at sites listed on the annual SWQM Coordinated
Monitoring Schedule (CMS). The CMS also includes the parameter coverage and monitoring
frequency for each site. The SWQM CMS can be found on the Lower Colorado River
Authority’s (LCRA) web page http://cms.lcra.org/. The schedule is revised annually to account
for changes in water quality and agency priorities. The schedule covers the period from
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September 1% to August 31% of each fiscal year (FY). Other information on CMS planning
activities including monitoring, site locations, sampling frequencies, and measurement
parameters can be found on the agency’s coordinated monitoring web page at:

http://www.tceq.texas.gov/waterguality/monitoring/coop monitoring.html
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Figure A6.1 Map of TCEQ Areas and Regions
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Special Study Monitoring

Special study monitoring may be performed to better characterize non-attainment of
water quality standards, evaluate existing water quality criterion, assist in the development of
water quality standards, assess the contributions of nonpoint sources loading, or address
stakeholder concerns. Special study monitoring is primarily conducted over a period of at least
two years at or near sites where routine sampling has identified an impairment or concern.
Special study monitoring may include Use Attainability Analysis (UAA), Recreational Use
Attainability Analysis (RUAA), TMDL project support monitoring, sediment and fish tissue
sampling (one time or multi-year), independent 24-hr DO studies, ambient toxicity sampling,
effectiveness monitoring of best management practices (BMP), and NPS pollution identification
and characterization monitoring. Special study monitoring is also used to develop new or revised
sampling and assessment procedures, to describe impacts of habitat modification on water
quality, and to describe water quality in intermittent streams and unclassified streams.

UAA:s are conducted to determine if existing designated uses and criteria are appropriate and, if
not, develop designated-use and/or criteria adjustment information. Chemical, biological, field, flow, and
habitat data are collected following prescribed protocols. Detailed requirements for UAAs are provided in
the SWQM Procedures, Vol. 2.

Details for conducting RUAAs are described in the Procedures for a Comprehensive
RUAA and Basic RUAA Survey (May 2009 or latest revision). This document is available on the
web:
http://www.tceq.state.tx.us/assets/public/permitting/waterquality/standards/docs/ruaa/recUAApro
ceduresMay2009.pdf

Permit Support Monitoring

Permit support monitoring may be conducted to directly support the development or
modification of a wastewater discharge permit action. Permit support monitoring includes
Receiving Water Assessments (RWA) and Intensive Surveys (1S).

An RWA may be conducted to determine appropriate aquatic-life use and criteria for
unclassified water bodies receiving permitted discharges. Biological and habitat information are collected
following prescribed protocols. Conventional water chemistry and 24 hr DO monitoring are optional, but
recommended.

An IS may be conducted to evaluate loading from wastewater discharges. Hydraulic and water
quality information are collected under low- flow conditions. Detailed requirements for IS and RWAs are
provided in the SWQM Procedures, Vol. 2.

Systematic Monitoring

Systematic monitoring is similar to routine monitoring but with a shorter duration (less
than five years). Systematic monitoring may be conducted to identify water quality
improvements or concerns, or gather more information that would not normally be evaluated in
the routine monitoring program. This type of monitoring may include Aquatic Life Assessments
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(ALA), impairment characterizations, ecoregion specific background data development, trend
analysis, pollutant sources identification, and determination of BMP effectiveness or point
source control effectiveness.

An ALA may be conducted to confirm support or nonsupport of a presumed aquatic-life use
and criteria for unclassified water bodies not included in Appendix D of the TSWQS, and identify the
appropriate aquatic-life use and dissolved oxygen criteria. Chemical, biological, field, flow, and habitat
information are collected following prescribed protocols. Detailed requirements for ALAs are provided in
the SWQM Procedures, Vol. 2.

Statistically-Based Monitoring

Though not historically employed by the SWQM program, recent participation in EPA
national monitoring studies has provided TCEQ with a foundation upon which to potentially
integrate a more randomized monitoring approach into the existing state monitoring program.
The Texas Coastal Assessment is an example of an effort to integrate TCEQ's current fixed-
station system and the National Coastal Assessment’s statistically-based network.

Continuous Water Quality Monitoring

Monitoring conducted under the Continuous Water Quality Monitoring Network
(CWQMN) Program is covered in a separate QAPP submitted by the SWQM Program annually
to EPA for approval. Project specific details and requirements for each new CWQMN project
are documented in separate project plans which become addendums to the CWQMN QAPP each
year. The CWQMN project plans are posted on the TCEQ’s CWQMN website as they are
available.

http://www.tceq.state.tx.gov/waterquality/monitoring/cwgm projectplans.htmll

Table A6.1 Monitoring Categories and General Objectives

Monitoring Category General Objective

Routine Monitoring -ALM*
-ldentify water quality trends
-Monitor for use attainment

Special Study Monitoring* -TMDL project support

-UAA project support

-RUAA project support**

-Independent 24 hr DO, sediment, or toxics in water
studies

-Fish tissue study

-Ambient toxicity

-BMP effectiveness monitoring

-NPS pollution identification and characterization
monitoring

-Sampling and assessment procedure development

Permit Support Monitoring* -RWA
-IS
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Monitoring Category General Objective

Table A6.1 Monitoring Categories and General Objectives (continued)

Monitoring Category General Objective

Systematic Monitoring* -Impairment characterization
-Eco-region specific background data
-Trend Analysis
-ALA

-Pollutant source determination
-Point source control effectiveness
-BMP effectiveness verification

Statistically-Based Monitoring -Probabilistic monitoring
-Texas Coastal Assessment
-National Fish Tissue Survey

Continuous Water Quality Monitoring -Provide an intensive data record for specific projects

*Requires SWQM, WQS, and WQA QAP, see Appendix B
**Requires RUAA QAP, see Appendix C

The project manager will prepare a quality assurance plan (QAP) as outlined in the
SWQM, WQS, and WQA Programs QAP (Appendix B) for all ALM, Special Study, Permit
Support, and Systematic Monitoring tasks. The QAPs will be written as addendums to the
SWQM QAPP and will remain on file in the respective program’s central office QA files as both
hard copy and electronic copy. Routine monitoring activities are covered under this QAPP.
However, because similar monitoring activities may be conducted to achieve other distinct
monitoring objectives, guidance will be developed to provide assistance in determining if
monitoring goals necessitate the need for a QAP. This guidance will be provided in the SWQM
Procedures, Vol. 1.

The project manager will prepare a quality assurance plan (QAP) as outlined in the
SWQM, WQS, and WQA Programs QAP (Appendix B) for all ALM, Special Study, Permit
Support, and Systematic Monitoring tasks. The QAPs will be written as addendums to the
SWQM QAPP and will document project specific data operations (including a general project
description, measurement and data acquisition tasks, roles and responsibilities, and time frame
and deliverables). No project activities may be initiated until an approved QAP is distributed to
project personnel. Approved QAPs will remain on file in the respective program’s central office
QA files as both hard copy and electronic copy. Routine monitoring activities are covered under
this QAPP. However, because similar monitoring activities may be conducted to achieve other
distinct monitoring objectives, guidance will be developed to provide assistance in determining if
monitoring goals necessitate the need for a QAP. This guidance will be provided in the SWQM
Procedures, Vol. 1.

For RUAAS the project manager will prepare a QAP as outlined in the SWQM, WQS,
and WQA Programs RUAA QAP (Appendix C). The RUAA QAPs will be written as
addendums to the SWQM QAPP and will remain on file in the respective program’s central
office QA files as both hard copy and electronic copy.
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THE SWQM MONITORING STRATEGY

The SWQM Program has prepared the Texas Surface Water Quality Monitoring and
Assessment Strategy, February 21, 2008 (SWQM Strategy), describing how the agency plans and
implements monitoring. The strategy discusses monitoring design and specifies methods for
selecting appropriate monitoring sites, parameters and frequency for the monitoring categories
described in Table A6. 1. This design is used in the preparation of the annual CMS. Details of
the monitoring program such as probabilistic sampling design, biological assessment tools
development and biological monitoring, and trend analysis are included in the SWQM Strategy.
The SWQM Strategy is available on the TCEQ website:
(http://www.tceq.texas.gov/assets/public/compliance/monops/water/wgm/swgm_strategy.pdf)

The TCEQ will provide EPA with a quarterly tracking table of all QAPs beginning with
the first quarter of each FY. At any time EPA may request a QAP to be sent to the EPA Region
6 office for review. Table A6.2 contains the various products produced by the SWQM, WQS,
and WQA Programs.

Table A6.2 SWQM, WQS, and WQA Products

Product Name Number of |Recipient(s) Performance Criteria
Copies

SWQM Monitoring Strategy - |1 EPA - Region VI EPA Region VI Guidance

Biannual Update (if needed) for State Monitoring
Programs

Annual SWQM, WQS, and 1 EPA - Region VI QA/R-5 Document

WQA QAPP

305(b) Assessment Database 1 EPA - Headquarters EPA 305(b) Assessment

for Texas - Annual Update Database System Format
Specifications

Annual Coordinated Routine 1 EPA - Region VI None

Monitoring Schedule

Annual QA Report 1 TCEQ QA Manager and |EPA Order 5360.1, A2,

then compiled for final | last updated May 5, 2000
agency report to EPA -

Region VI
Annual Technical Systems variable TCEQ Regional Standardized memo shell
Audit memos Directors following Agency OPP
18.9
WQA RWA Quarterly 1 Legislative Budget None
Contribution to Strategic Board and TCEQ WQD

Performance Measures (number
of surface water assessments)
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Product Name Number of |Recipient(s) Performance Criteria
Copies

WQA RWA Reports (as 2 EPA - Region VI None

needed)

WQS UAA Reports (as needed) |2 EPA - Region VI None

106 Grant Semi-Annual 2 EPA - Region VI EPA Dialogue Table

Progress Reports for SWQM,

WQS, and WQA
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WORK SCHEDULE

A schedule of tasks is found in Table A6.3.

Table A6.3 Work Schedule

TASKS Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug
|
SWQM * * * * * * * * * * * *
Program * * * * * * * * * * * *

Coordination

Semi-Annual * *
Progress Report

SWQM Annual *
Workshop

Submit QAPP *
(QA/R-5) to EPA

TSAs of regional * * * * * *
offices

Revisions

This QAPP shall be revised as necessary and reissued annually on the anniversary date,
or revised and reissued within 120 days of significant changes, whichever is sooner. The most
recently approved QAPP shall remain in effect until revisions have been fully approved. If the
entire QAPP is current, valid, and accurately reflects the project goals and organization’s policy,
the annual reissuance may be done by a certification that the plan is current, to include a copy of
new, signed approval pages for the QAPP.

Amendments

Amendments may be necessary to reflect changes in project organization, tasks,
schedules, objectives, and methods, or to address deficiencies and nonconformances, improve
operational efficiency, and accommodate unique or unanticipated circumstances.

When the need for an amendment has been identified, the SWQM Project QA Specialist
will prepare a justification and detail of the changes and provide it to the SWQM, WQS, and
WQA Project Managers (or their designees) and the SWQM Program QA Specialist for review.
The three Project Managers and the SWQM Program QA Specialist must document their
approval of the amendment either electronically or in writing.

The SWQM Program QA Specialist will present the changes to the EPA Region 6 project
officer. If EPA determines the changes to be non-substantive, the amendment becomes effective
immediately upon EPA’s approval and is distributed to personnel listed in Section A3. If EPA
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determines the amendment to be substantive, the SWQM Program QA Specialist will submit a
formal amendment for approval.

Once approved, all changes will remain in effect until the next QAPP revision.
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A7  QUALITY OBJECTIVES AND CRITERIA

Any project undertaken by the TCEQ will employ only methods and techniques that have
been determined to produce measurement data of a known and verifiable quality to meet the
overall objectives of the SWQM, WQS, and WQA programs. Adherence to the procedures defined in
this QAPP will ensure program Data Quality Objectives (DQOSs) are met. The precision, bias,
representativeness, comparability, and completeness required to meet DQOs are summarized
below and in Tables A7.1 - A7.4. Table A7.5 lists measurement performance specifications for
biological samples. For projects requiring DQOs, parameters, laboratory methods, etc. that
differ from those described in this QAPP a QAP will be prepared.

The DQOs outlined in this QAPP are consistent with the requirements for providing data
that can be used to:
Identify significant long-term water quality trends
Support water quality standards development
Support the permitting process
Prepare the Texas Water Quality Integrated Report (satisfies requirements of the CWA
Section 305(b) and 303(d) List

The methods of assessment and screening levels used in the data analysis are outlined in the most
current version of TCEQ’s Guidance for Assessing and Reporting Surface Water Quality in Texas. The
methods of standards development and analyses used to develop criteria will be maintained by the WQS
Program.

Reporting Limits

A Reporting Limit is that concentration or quantity of a target variable (e.g., target
analyte) below which data are not reported. The Ambient Water Reporting Limit (AWRL) value
for each analyte of interest is specified in Tables A7.1 - A7.4. These values represent the highest
concentration or quantity of a target variable that can be used as a reporting limit by the
laboratory unless laboratory capabilities prohibit attaining an AWRL. AWRLS are program-
defined, and achieving them allows data to be evaluated against established freshwater criteria.
The AWRLs in Tables A7.1 - A7.4 must be achieved to yield data acceptable for TCEQ water
quality assessments.

The limit of quantitation (LOQ) is the lowest concentration or quantity of a target
variable (e.g., target analyte) that can be reported with a specified degree of confidence.
Analytical results shall be reported down to the laboratory’s LOQ (i.e., the laboratory’s LOQ for
a given parameter is its reporting limit).

The following requirements must be met in order to report results to the under this QAPP:
e The laboratory’s LOQ for each analyte must be equal to or less than the AWRL as a

matter of routine practice. Exceptions are identified in Tables A7.1 - A7.4.
e The laboratory must demonstrate its ability to achieve its LOQ for each analyte by
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analyzing an LOQ check sample (see Section B5) with each analytical batch of
samples. Control limits for LOQ check samples are found in Tables A7.1 - A7.4

Laboratory Measurement Quality Control Requirements and Acceptability Criteria are
provided in Section B5. In the few instances where a laboratory cannot achieve the AWRL (i.e.,
the laboratory’s LOQ is greater than the AWRL), the data for those parameters will be used for
screening purposes to determine if further sampling is warranted.

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. laboratory grade pure water, sand, commercially available
tissue). In the case of bacteriological analysis, laboratory precision is assessed by comparing
results from duplicate samples. In evaluating analytical performance, the program-defined
control limits for precision specified in Tables A7.1 - A7.4 will be used.

Bias

Bias is a statistical measurement of correctness and includes components of systematic
error. A measurement is considered unbiased when the value reported does not differ from the
true value.

Field blanks assess potential bias from the combined processes of sample handling,
processing, and laboratory analysis. A field blank is prepared in the field by filling a clean
container with deionized water and appropriate preservative, if any, using the same techniques as
the specific sampling activity being undertaken. A field equipment blank is a sample of analyte-
free media that has been used to rinse common sampling equipment to detect potential bias
introduced through the use of the sampling apparatus. Control limits for field blanks and field
equipment blanks are defined in Section B5.

Laboratory bias is determined through the analysis of laboratory control samples (LCS)
and LOQ check samples prepared in the sample matrix (e.g. deioinized water, sand,
commercially available tissue) using verified and known amounts of all target analytes and by
then calculating percent recovery of those analytes. Results are compared to control limits and
used during evaluation of analytical performance. Program-defined control limits for bias are
specified in Tables A7.1 - A7.4
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Representativeness

Site selection, the appropriate sampling regime, the sampling of all pertinent media
according to SWQM Procedures Volumes 1 and 2, and use of only approved analytical methods
will assure that the measurement data represent the conditions at the site. Routine data collected
under the SWQM Procedures Volumes 1 and 2 for water quality assessment are considered to be
spatially and temporally representative of routine water quality conditions. Water Quality data
are collected on a routine frequency and are separated by approximately even time intervals. At
a minimum, samples are collected over at least two seasons (to include inter-seasonal variation)
and over two years (to include inter-year variation) to include some data collected during an
index period (March 15- October 15). Although data may be collected during varying regimes of
weather and flow, the data sets will not be biased toward unusual conditions of flow, runoff, or
season.
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Probabilistic Sampling

TCEQ has been participating in EPA national monitoring studies under various USEPA
QAPPs. These studies have provided TCEQ with a foundation upon which to potentially
integrate a more randomized monitoring approach into the existing state monitoring program.
When TCEQ develops its own probabilistic study, it will be incorporated into this QAPP or a
separate QAPP will be developed. Probabilistic study designs are discussed in more detail in the
SWQM Strategy referenced in Section A6.

Comparability

The comparability of data produced by and for the TCEQ is predetermined by the
commitment of its staff and contracted laboratories to use only approved sampling and analysis
methods and QA/QC protocols in accordance with quality system requirements and as described
in this QAPP, SWQM Procedures Volume 1 and 2, and in TCEQ standard operating procedures.
Comparability is also guaranteed by reporting data in standard units, by using accepted rules for
significant figures, and by reporting data in standard format as specified in Section B10.

Completeness

The completeness of data is a relationship of how much of the data are available for use
compared to the total potential data. Ideally, 100 percent of the data should be available.
However, the possibility of data becoming unavailable due to laboratory error, insufficient
sample volume, or samples broken in shipping must be expected. Also, unexpected situations
may arise where field conditions do not allow for 100 percent data completeness. Therefore, it
will be a general goal to achieve 90 percent data completeness.
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Table A7.1 Measurement Performance Specifications - Field
Parameter Units Matrix |Method Parameter |AWRL |Limit of Precision Bias % |LOQ Lab
Code Quantitation | (RPD of Rec of |Check
(LOQ) LCS/LCSD) |LCS Sample (%
Rec)
Field Parameters
pH Standard water EPA 150.1 and 00400 NA NA NA NA NA Field
Units TCEQ SOP, V1
DO mg/L water | SM 4500-O G and 00300 NA NA NA NA NA Field
TCEQ SOP, V1
Specific puS/cm water EPA 120.1 and 00094 NA NA NA NA NA Field
Conductance TCEQ SOP, V1
Salinity ppt, marine | water SM 2520 and 00480 NA NA NA NA NA Field
only TCEQ SOP, V1
Chlorine residual mg/L water | SM 4500-CI G and 50060 0.1 NA NA NA NA Field
TCEQ SOP, V1
Water °C water SM 2550 B and 00010 NA NA NA NA NA Field
Temperature TCEQ SOP V1
Secchi depth meters water TCEQ SOP V1 00078 NA NA NA NA NA Field
Days since last days NA TCEQ SOP V1 72053 NA NA NA NA NA Field
significant rainfall
Maximum pool meters water TCEQ SOP V2 89864 NA NA NA NA NA Field
width
Maximum pool meters water TCEQ SOP V2 89865 NA NA NA NA NA Field
depth
Pool length meters water TCEQ SOP, V2 89869 NA NA NA NA NA Field
% pool coverage % water TCEQ SOP V2 89870 NA NA NA NA NA Field
Total water depth meters water TCEQ SOP V2 82903 NA NA NA NA NA Field
Flow cfs water TCEQ SOP V1 00061 NA NA NA NA NA Field
Flow 1-gage water TCEQ SOP V1 89835 NA NA NA NA NA Field
measurement 2-electric
method 3-mechanical
4-weir/flume
5-doppler
Flow severity 1-no flow, water TCEQ SOP V1 01351 NA NA NA NA NA Field
2-low,
3-normal,
4-flood,
5-high,
6-dry
Reservoir stage* Fee,\tﬂgbl_o"e water TWDB 00052 NA NA NA NA NA Field
Reservoir percent | % reservoir | -, TWDB 00053 NA NA NA NA NA Field
full* capacity
Reservoi_r access | 1-if ) NA TCEQ_ Drought 00051 NA NA NA NA NA NA
not possible reporting Guidance
Revision No. 13 Page 39 January 2010




Texas Commission on Environmental Quality Section A7
Surface Water Quality Monitoring Program, Water Quality Standards Program, and
Water Quality Assessment Program QAPP

Revision No. 13 Page 40 January 2010



Texas Commission on Environmental Quality Section A7
Surface Water Quality Monitoring Program, Water Quality Standards Program, and
Water Quality Assessment Program QAPP
Table A7.1 Measurement Performance Specifications - Field (continued)
Parameter Units Matrix Method Parameter |AWRL |Limit of Precision Bias % LOQ Lab
Code Quantitation | (RPD of Rec of Check
(LOQ) LCS/LCSD) |LCS Sample
(% Rec)
24-hour Dissolved Oxygen Monitoring Parameters
24-HrD.0.Avg. | mg/L Wter | 1eEQ SoP, Vi 89857 NA NA NA NA NA | field
Max Daily DO mg/L Water | 1eEQ sop, Vi 89856 NA NA NA NA NA | field
Min Daily DO mg/L water | 1ceQ SoP, V1 89855 NA NA NA NA NA field
#DO
measurements # meas. water TCEQ SOP, V1 89858 NA NA NA NA NA field
during 24-Hrs
24-Hr Avg. water
Temperature Celsius water TCEQ SOP, V1 00209 NA NA NA NA NA field
Max Daily water
Temperature Celsius water TCEQ SOP, V1 00210 NA NA NA NA NA field
Min Daily water
Temperature Celsius water TCEQ SOP, V1 00211 NA NA NA NA NA field
# water temp
measurements # meas. water TCEQ SOP, V1 00221 NA NA NA NA NA field
during 24-Hrs.
24-Hr Avg.
Specific pS/em water TCEQ SOP, V1 00212 NA NA NA NA NA field
Conductance
24-Hr Max
Specific pS/em water TCEQ SOP, V1 00213 NA NA NA NA NA field
Conductance
24-Hr Min
Specific pS/em water TCEQ SOP, V1 00214 NA NA NA NA NA field
Conductance
# Specific
Conductance # meas. water TCEQ SOP, V1 00222 NA NA NA NA NA field
measurements
during 24-Hrs.
Max Daily pH Standard
units water TCEQ SOP, V1 00215 NA NA NA NA NA field

Min Daily pH

Standard water TCEQ SOP, V1 00216 NA NA NA NA NA field

units
#pH
measurements # meas. water TCEQ SOP, V1 00223 NA NA NA NA NA field
during 24-Hrs.
24-Hr Salinity
Avg ppt water TCEQ SOP, V1 00218 NA NA NA NA NA field
Max Daily
Salinity ppt water TCEQ SOP, V1 00217 NA NA NA NA NA field
# salinity
measurement # meas. water TCEQ SOP, V1 00220 NA NA NA NA NA field
during 24-Hrs
“As published by the Texas Water Development Board on their website
http://wiid.twdb.state.tx.us/ims/resinfo/BushButton/lakeStatus.asp?selcat=3&slbasin=2
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Table A7.2 Measurement Performance Specifications - TCEQ Houston Lab
Parameter Units Matrix Method Parameter | AWRL Limit of Precision Bias% |LOQ Lab
Code Quantitation | (RPD of Rec of Check
(LOQ) LCS/LCSD)|LCS Sample
(% Rec)

Conventional and Bacteriological Parameters
Alkalinity, Total mg/L water SM 2320 B 00410 20 10 20 80-120 | 70-130 | TCEQ
Alkalinity, Total mg/L water EPA 310.2 00410 20 10 20 80-120 | 70-130 | TCEQ
Ammonia-Nitrogen mg/L water EPA 350.1 00610 0.1 0.05 20 70-130 70-130 TCEQ
Chloride mg/L water EPA 300.0 00940 5 5 20 80-120 | 70-130 | TCEQ
Chlorine residual mg/L water [SM 4500-CI F| 50060 0.1 NA NA NA NA TCEQ
Chlorophyll a - 1 2
fluorometic method ug/L water EPA 445.0 70953 3 0.2 20 NA NA TCEQ
E. Coli Mprwll_loo water | SM9223-B3 | 31699 1 1 05* NA NA TCEQ
E. Coli MPrwI/_lOO water Colilert ® 31699 1 1 05* NA NA TCEQ
E. Coli Mpn':'ll_loo water | Colilert-18° | 31699 1 1 05* NA NA TCEQ
E. Coli, holding time
IDEXX Colilert hours water NA 31704 NA NA NA NA NA TCEQ
Enterococcus Mpn':'ll_loo water | Enterolert | 31701 10 1 05 NA NA | TCEQ
Fluoride, Total mg/L water EPA 300.0 00951 0.5 0.25 20 80-120 | 70-130 | TCEQ
Total Kjeldahl N mg/L water EPA 351.2 00625 0.2 0.2 20 80-120 | 70-130 | TCEQ

EPA 353.2 w/
Nitrate-N mg/L water cadmium 00620 0.05 0.02 20 80-120 70-130 TCEQ

reduct

EPA 353.2 w/

Nitrate/nitrite-N mg/L water cadmium 00630 0.05 0.04 20 80-120 70-130 TCEQ
reduct.
Nitrite-N mg/L water EPA 353.2 00615 0.05 0.02 20 80-120 | 70-130 | TCEQ
Sulfate mg/L water EPA 300.0 00945 5 5 20 80-120 | 70-130 | TCEQ
TOC
nonpurgeable mg/L water SM 5310 B 00680 2 1 20 80-120 70-130 TCEQ
(nonpurg g
organic carbon)
TOC mg/L water SM 5310 C 00680 2 1 20 80-120 | 70-130 | TCEQ
Total phosphorous-P | mg/L water EPA 365.4 00665 0.02 0.02 20 80-120 70-130 TCEQ
TSS
(Residue mg/L water SM 2540 D 00530 4 4 207 80-120 NA TCEQ
g
nonfilterable)
VSS
esidue-volatile m water -

(Resid latil g/L SM 2540 E 00535 4 4 207 80-120 NA TCEQ
nonfilterable)
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Table A7.2 TCEQ Houston Lab (continued)

Parameter Units | Matrix Method | Parameter |[AWRL | Limitof Precision | Bias % LOQ Lab
Code Quantitation| (RPD of Rec of Check
(LOQ) LCS/LCSD)| LCsS Sample
(% Rec)

Miscellaneous Inorganics in Water

Biochemical Oxygen
Demand, 5 day mg/L water | SM 5210 B 00310 2 2 NA 70-130 NA TCEQ
(BOD)

Carbonaceous
Biochemical Oxygen

Demand, 5 day mg/L | water |SM5210B| 00307 2 2 NA 70-130 NA TCEQ
(CBOD)

Chemical Oxygen HACH

Demand mg/L | water 8000 00335 10 10 20 80-120 | 70-130 | TCEQ
(COD)

Dissolved Organic

Carbon mg/L | water |SM5310-D| 00681 2 2 20 80-120 NA TCEQ
(DOC)

8{52?&“265'%”) mg/L | water | EPA365.1| 00671 | 0.04 0.04 20 80-120 | 70-130 | TCEQ
TDS mg/L | water | SM2540C | 70300 10 10 20° NA NA TCEQ

(Residue-filterable)
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Table A7.2 TCEQ Houston Lab (continued)

CAS Parameter Units |Matrix |Method Parameter | AWRL Limit of Precision Bias % [LOQ Lab
Code Quantitation | (RPD of Rec of |Check
(LOQ) LCS/LCSD) |LCS  |Sample
(% Rec)
Metals in Water Parameters
Routine Metals, Dissolved
7429-90-5 |Aluminum, dis. [pug/L |water |EPA200.7 | 01106 200 100 20 80-120 | 70-130 | TCEQ
7440-38-2 |Arsenic, dis.  |pg/L |water |EPA200.8 | 01000 5 25 20 80-120 | 70-130 | TCEQ
0.1 where
7440-43-9 |Cadmium, dis. |pg/L |water |EPA200.8 | 01025 ga;dwnf]z:so Mo/t 0.1 20 80-120 | 70-130 | TCEQ
hardness>50 mg/L
7440-70-2 |Calcium, dis.  |mg/L |water |EPA200.7 | 00915 NA 0.4 20 80-120 | 70-130 | TCEQ
7440-47-3 |Chromium, dis. pug/L |water |EPA200.7 | 01030 10 4 20 80-120 | 70-130 | TCEQ
1.0 where
_ hardness<50 mg/L
7440-50-8 |Copper, dis.  |ug/L |water |EPA200.8 | 01040 3""(: ;EZ: = 0.4 20 80-120 | 70-130 | TCEQ
hardenss>50 mg/L
Hardness, dis.
(25 Cac0) mg/L |water |SM2340B | 46570 5 1 20 80-120 | 70-130 | TCEQ
7439-89-6 |lron, dis. ug/L |water |EPA200.7 | 01046 300 10 20 80-120 | 70-130 | TCEQ
0.1 where
7439-92-0 |Lead, dis. ug/L |water |EPA200.7 | 01049 T(;dW"E::BS mot | oos 20 80-120 | 70-130 | TCEQ
hardness>85 mg/L
7439-95-4 |Magnesium, dis. [mg/L |water |EPA200.7 | 00925 05 0.4 20 80-120 | 70-130 | TCEQ
7439-96-5 |Manganese, dis. [ug/L |water |EPA200.7 | 01056 50 0.4 20 80-120 | 70-130 | TCEQ
7439-97-6 |Mercury, dis.  |pg/L |water |EPA1631 | 71959 0.006 0.001 20 80-120 | 70-130 | TCEQ
7440-02-0 |Nickel, dis. ug/L |water |EPA200.7 | 01065 10 5 20 80-120 | 70-130 | TCEQ
7440-09-7 |Potassium, dis. |mg/L |water |EPA200.7 | 00935 200 0.15 20 80-120 | 70-130 | TCEQ
7782-49-2 |Selenium, dis. |pg/L |water |EPA200.8 | 01145 2 05 20 80-120 | 70-130 | TCEQ
7782-49-2 |Selenium, dis. |pg/L |water |SM 3114C | 01145 2 0.25 20 80-120 | 70-130 | TCEQ
7440-22-4 |Silver, dis. ug/L |water |EPA200.7 | 01075 05 0.4 20 80-120 | 70-130 | TCEQ
7440-23-5 |Sodium, dis.  |mg/L |water |EPA200.7 | 00930 500 0.1 20 80-120 | 70-130 | TCEQ
7440-66-6 |Zinc, dis. ug/L |water |EPA200.7 | 01090 5 4 20 80-120 | 70-130 | TCEQ
Routine Metals, Total
7429-90-5 |Aluminum, total [pug/L  |water |EPA200.7 | 01105 200 100 20 80-120 | 70-130 | TCEQ
7440-38-2 |Arsenic, total  |pg/L  |water |EPA200.8 | 01002 5 25 20 80-120 | 70-130 | TCEQ
0.1 where
7440-43-9 |Cadmium, total |pg/L |water |EPA200.8 | 01027 g""xﬁszso Mo/t 0.1 20 80-120 | 70-130 | TCEQ
hardness>50 mg/L
7440-70-2 |Calcium, total |mg/L |water |EPA200.7 | 00916 NA 0.4 20 80-120 | 70-130 | TCEQ
7440-47-3 |Chromium, total [pug/L  |water |EPA200.7 | 01034 10 6 20 80-120 | 70-130 | TCEQ
1.0 where
hardness<50 mg/L
7440-50-8 |Copper, total  |pg/L |water |EPA200.8 | 01042 3""(: ;EZ: = 0.4 20 80-120 | 70-130 | TCEQ
hardness>50 mg/L
Hardness, total
(25 Cac0) mg/L |water |SM2340B | 82394 5 1 20 80-120 | 70-130 | TCEQ
7439-89-6 |lron, total ug/L |water |EPA200.7 | 01045 300 10 20 80-120 | 70-130 | TCEQ
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CAS Parameter Units |Matrix |Method Parameter | AWRL Limit of Precision Bias % |LOQ Lab
Code Quantitation | (RPD of Rec of |Check
(LOQ) LCS/LCSD) |LCS |Sample
(% Rec)
Metals in Water Parameters
0.1 where
hardness<85 mg/L
7439-92-1 |Lead, total ug/L  |water |EPA200.8 | 01051 la(; VUE:: o 0.05 20 80-120 | 70-130 | TCEQ
hardness>85 mg/L
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Table A7.2 TCEQ Houston Lab (continued)
CAS Parameter Units |Matrix |Method Parameter | AWRL Limit of Precision Bias % [LOQ Lab
Code Quantitation | (RPD of Rec of |Check
(LOQ) LCS/LCSD) |LCS  |Sample
(% Rec)
Routine Metals, Total (continued)
7439-95-4 ?g&ﬁ’"eg”m' mg/L |water |EPA200.7 | 00927 05 04 20 80-120 | 70-130 | TCEQ
7439-96-5 ?g&’;ga“ese' ug/L |water |EPA200.7 | 01055 50 0.4 20 80-120 | 70-130 | TCEQ
7439-97-6 |Mercury, total  |pg/L |water |EPA 1631 | 71959 0.006 0.001 20 80-120 | 70-130 | TCEQ
7440-02-0 |Nickel, total  |pg/L |water |EPA200.7 | 01067 10 5 20 80-120 | 70-130 | TCEQ
7440-09-7 |Potassium, total |mg/L |water |EPA200.7 | 00937 200 0.15 20 80-120 | 70-130 | TCEQ
7782-49-2 |Seleniumjtotal |pg/L |water |EPA200.8 | 01147 2 05 20 80-120 | 70-130 | TCEQ
7782-49-2 |Selenium, total |pg/L |water |SM3114C | 01147 2 0.25 20 80-120 | 70-130 | TCEQ
7440-22-4 |Silver, total pg/L |water |EPA200.8 | 01077 05 0.4 20 80-120 | 70-130 | TCEQ
7440-23-5 |Sodium, total  |mg/L |water |EPA200.7 | 00929 500 0.1 20 80-120 | 70-130 | TCEQ
7440-66-6 | Zinc, total pg/L |water |EPA200.7 | 01092 5 4 20 80-120 | 70-130 | TCEQ
Miscellaneous Metals, Dissolved and Total
7440-36-0 |Antimony, total |pg/L |water |EPA200.8 | 01097 0.08 1 20 80-120 | 70-130 | TCEQ
7440-36-0 |Antimony, dis. |pg/L |water |EPA200.8 | 01095 0.08 1 20 80-120 | 70-130 | TCEQ
7440-39-3 |Barium, dis.  |pg/L |water |EPA200.7 | 01005 1000 1 20 80-120 | 70-130 | TCEQ
7440-39-3 |Barium, total  |pg/L |water |EPA200.7 | 01007 1000 1 20 80-120 | 70-130 | TCEQ
7440-41-7 |Beryllium, dis. |pg/L |water |EPA200.8 | 01010 2 0.05 20 80-120 | 70-130 | TCEQ
7440-41-7 |Beryllium, total |pg/L |water |EPA200.8 | 01012 2 0.05 20 80-120 | 70-130 | TCEQ
18540-29-9 gi';fomi”m Vi g [water 33590 | 01220 6 5 20 80-120 | 70-130 | TCEQ
7440-48-4 |Cobalt, dis. pg/L |water |EPA200.8 | 01035 0.75 0.05 20 80-120 | 70-130 | TCEQ
7440-48-4 |Cobalt, total ~ |pg/L |water |EPA200.8 | 01037 0.75 0.05 20 80-120 | 70-130 | TCEQ
7439-98-7 'g’i'g'ybde””m' ug/L |water |EPA200.7 | 01060 35 4 20 80-120 | 70-130 | TCEQ
7439-98-7 {\g&'ﬁ’bde””m' pg/L |water |EPA200.7 | 01062 35 4 20 80-120 | 70-130 | TCEQ
7440-24-6 |Strontium, dis. |pg/L |water |EPA200.7 | 01080 075 0.4 20 80-120 | 70-130 | TCEQ
7440-28-0 |Thallium, dis. |pg/L |water |EPA200.8 | 01057 1 0.05 20 80-120 | 70-130 | TCEQ
7440-28-0 |Thallium, total |pg/L |water |EPA200.8 | 01059 1 0.05 20 80-120 | 70-130 | TCEQ
7440-31-5 |Tin, dis. pg/L |water |EPA200.7 | 01100 0.036 3 20 80-120 | 70-130 | TCEQ
7440-31-5 |Tin, total pg/L |water |EPA200.7 | 01102 0.036 6 20 80-120 | 70-130 | TCEQ
7440-32-6 |Titanium, dis. |pg/L |water |EPA200.7 | 01150 1 1 20 80-120 | 70-130 | TCEQ
7440-32-6 |Titanium, total |pg/L |water |EPA200.7 | 01152 1 2 20 80-120 | 70-130 | TCEQ
7440-62-2 |Vanadium, dis. |pg/L |water |EPA200.8 | 01085 0.01 0.05 20 80-120 | 70-130 | TCEQ
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Table A7.2 TCEQ Houston Lab (continued)
CAS Parameter Units | Matrix Method | Parameter | AWRL Limit of Precision | Bias % LOQ Lab
Code Quantitation| (RPD of Rec of | Check
(LOQ) |LCS/LCSD)| LCS | Sample
(% Rec)
Metals in Sediment Parameters
7429-90-5 | Aluminum mg/kg | sediment | EPA200.7 | 01108 NA 50 30 70-130 | 60-140 | TCEQ
7440-36-0 | Antimony mg/kg | sediment | EPA200.7 | 01098 12.5 1 30 70-130 | 60-140 | TCEQ
7440-38-2 | Arsenic mg/kg | sediment | EPA200.7 | 01003 16.5 4.4 30 70-130 | 60-140 | TCEQ
7440-39-3 |Barium mg/kg | sediment | EPA200.7 | 01008 NA 0.6 30 70-130 | 60-140 | TCEQ
7440-43-9 | Cadmium mg/kg | sediment | EPA200.7 | 01028 2.49 0.6 30 70-130 | 60-140 | TCEQ
7440-47-3 | Chromium mg/kg | sediment | EPA200.7 | 01029 55.5 4 30 70-130 | 60-140 | TCEQ
7440-50-8 | Copper mg/kg | sediment | EPA200.7 | 01043 745 0.8 30 70-130 | 60-140 | TCEQ
7439-89-6 |Iron mg/kg | sediment | EPA200.7 | 01170 20000 1 30 70-130 | 60-140 | TCEQ
7439-92-1 |Lead mg/kg | sediment | EPA200.7 | 01052 64 3.8 30 70-130 | 60-140 | TCEQ
7439-96-5 |Manganese mg/kg | sediment | EPA200.7 | 01053 550 0.2 30 70-130 | 60-140 | TCEQ
7439-97-6 |Mercury mg/kg | sediment | EPA 2455 | 71921 0.355 0.045 30 70-130 | 60-140 | TCEQ
7440-02-0 |Nickel mg/kg | sediment | EPA200.7 | 01068 24.3 0.5 30 70-130 | 60-140 | TCEQ
7782-49-2 |Selenium mg/kg | sediment | EPA200.7 | 01148 NA 2 30 70-130 | 60-140 | TCEQ
7782-49-2 | Selenium mg/kg | sediment SM 3é14 Bl o148 NA 0.1 30 70-130 | 60-140 | TCEQ
7440-22-4 | Silver mg/kg | sediment | EPA200.7 | 01078 1.1 0.4 30 70-130 | 60-140 | TCEQ
7440-66-6 |Zinc mg/kg | sediment | EPA200.7 | 01093 205 4 30 70-130 | 60-140 | TCEQ
Percent Total
Solids, dry % | sediment | HLAB 200 | 81373 NA 0.5 NA NA NA TCEQ
weight
Egtr%'ogrga”'c mglkg | sediment | SM5310C | 00680 | 1500 1500 30 70-130 | 75125 | TCEQ
ggtr%'ogrga”'c mg/kg | sediment | EPA9O60A | 81951 | 1500 4000 30 70-130 | 75125 | TCEQ
Grain Size % dry .
Analysis Wt sediment
Clay 82009 NA NA 20 NA NA TCEQ
silt Ep'fgoéf;_ 82008 NA NA 20 NA NA | TCEQ
Sand 78-054 89991 NA NA 20 NA NA TCEQ
Gravel 80256 NA NA 20 NA NA TCEQ

*Analysis of chlorophyll-a samples by the TCEQ Houston Laboratory will be performed by a method modification contained in TCEQ SOP -

HLAB 158

2In lieu of LCS/LCSD, sample duplicates with analyte concentrations greater than the AWRL will be analyzed.

®E.coli samples analyzed by these methods 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 48 hours.

4 This value is not expressed as a relative percent difference. It represents the maximum allowable difference between the logarithm of the result
of a sample and the logarithm of the duplicate result. See Section B5.
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Section A7

Table A7.3 Measurement Performance Specifications -Lower Colorado River Authority

Laboratory
Parameter Units Matrix | Method Parameter | AWRL Limit of Precision Bias % LOQ Lab
Code Quantitation (RPD of Rec of Check
(LOQ) LCS/LCSD) LCS Sample
(% Rec)
Conventional and Bacteriological Parameters
Alkalinity, Total mg/L water SM 2320B 00410 20 10 NAS NA 70-130 LCRA
Ammonia-Nitrogen mg/L water EPA 350.1 00610 0.1 0.02 20 80-120 70-130 LCRA
Chloride mg/L water EPA 300.0 00940 5 5 20 80-120 70-130 LCRA
Chlorine residual mg/L water SM 4500-CI G 50060 0.1 0.1 NA 80-120 70-130 LCRA
Chlorophyll a -
fluorometic method ng/L water EPA 445.0 70953 3 2 20° 80-120 NA LCRA
Chlorophyll a -
spectrophotometric ng/L water EPA 446 32211 3 2 20° 80-120 NA LCRA
method (backup)
E. Coli MPN/100 mL water SM 9223-B* 31699 1 1 0.5 NA NA LCRA
E. Coli MPN/100 mL water Colilert * 31699 1 1 0.5 NA NA LCRA
E. Coli MPN/100 mL water Colilert-18* 31699 1 1 0.5 NA NA LCRA
E. Coli, holding time
IDEXX Colilert hours water NA 31704 NA NA NA NA NA LCRA
Enterococcus MPN/100 mL water ':QSTM D-6503- | 31701 10 10 0.5 NA NA LCRA
Enterococcus MPN/100 mL water Enterolert 31701 10 10 0.5 NA NA LCRA
Fecal Coliform cfu/100 mL water SM 9222-D 31616 1 1 0.5 NA NA LCRA
Fluoride, Total mg/L water EPA 300.0 00951 0.5 0.5 20 80-120 70-130 LCRA
Total Kjeldahl N mg/L water EPA 351.2 00625 0.2 0.2 20 80-120 70-130 LCRA
Nitrate-N mg/L water EPA 300.0 00620 0.05 0.02 20 80-120 70-130 LCRA
Nitrate/nitrite-N mg/L water aM 4500-NO3- 00630 0.05 0.02 20 80-120 70-130 LCRA
Nitrite-N mg/L water EPA 300.0 00615 0.05 0.02 20 80-120 70-130 LCRA
Sulfate mg/L water EPA 300.0 00945 5 5 20 80-120 70-130 LCRA
TOC
(nonpurgeable organic mg/L water SM 5310 D 00680 2 0.5 20 80-120 75-125 LCRA
carbon)
Total phosphorous-P mg/L water EPA 365.4 00665 0.06 0.02 20 80-120 70-130 LCRA
TSS mg/L water SM 2540 D 00530 4 1 20° NA NA LCRA
(Residue nonfilterable) 4
VSS
(Residue-volatile mg/L water EPA 160.4 00535 4 1 20° 80-120 NA LCRA
nonfilterable)
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

Parameter Units Matrix | Method Parameter | AWRL Limit of Precision Bias % Rec LOQ Lab
Code Quantitation (RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Miscellaneous Inorganics in Water
Biochemical Oxygen NAS
Demand, 5 day mg/L water SM 5210-B 00310 2 2 70-130 NA LCRA
(BOD)
Carbonaceous Biochemical NAZ
Oxygen Demand mg/L water  |SM 5210-B 00314 2 2 70-130 NA LCRA
(CBOD)
(Cé‘gg')ca' Oxygen Demand |,y water | EPA 410.4 00335 10 10 20 80-120 | 70-130 | LCRA
(DL;SOSOC')"ed Organic Carbon |0y water |SM5310-D | 00681 2 05 20 80-120 | 70-130 | LCRA
O-Phosphate-P
(fild filt <15 min) mg/L water  |EPA 300.0 00067 0.04 0.04 20 80-120 70-130 | LCRA
Q-Phosphate-P mg/L | water |EPA300.0 70507 0.04 0.04 20 80-120 70-130 | LCRA
(filt >15 min)
Pheophytin a - ng/L water | EPA 445 32213 3 2 NA NA NA LCRA
fluorometic method
Pheophytin a -
spectrophotometric method | ug/L water EPA 446 32218 3 2 NA NA NA LCRA
(backup)
Total dissolved solids mg/L | water |SM2540C 70300 10 10 20° 80-120 NA | LCRA
(Residue-filterable)

E.coli samples analyzed by these methods 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 48 hours.

2This value is not expressed as a relative percent difference. It represents the maximum allowable difference between the logarithm of the result

of a sample and the logarithm of the duplicate result. See Section B5.

®In lieu of LCS/LCSD, sample duplicates will be analyzed.
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units | Matrix | Method Parameter AWRL Limit of Precision Bias % Rec | LOQ Lab
Code Quantitation | (RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Metals in Water Parameters
Routine Metals, Dissolved
7429-90-5 Aluminum, dis. ng/L water |EPA 200.7 01106 200 50 20 80-120 70-130 LCRA
7440-38-2 | Arsenic, dis. ug/L | water |EPA 200.8 01000 5 2 20 80-120 70-130 LCRA
7440-39-3 Barium, dis. ug/L | water |EPA 200.8 01005 1000 1 20 80-120 70-130 LCRA
0.1 where
. . hardness<50 mg/L
7440-43-9 Cadmium, dis. ng/L water [EPA 200.8 01025 RIS 1 20 80-120 70-130 LCRA
3w
hardness>50 mg/L
7440-70-2 Calcium, dis. mg/L water |EPA 200.7 00915 0.5 0.2 20 80-120 70-130 LCRA
7440-47-3 Chromium, dis. ng/L water [EPA 200.8 01030 10 1 20 80-120 70-130 LCRA
18540-29-9 | Chromium VI, dis. | npg/L water EM 3500-Cr- 01220 6 10 20 80-120 70-130 LCRA
1.0 where
. hardness<50 mg/L
7440-50-8 Copper, dis. ng/L water [EPA 200.8 01040 Towoe 1 20 80-120 70-130 LCRA
hardenss>50 mg/L
Hardness, dis. mg/lL | water |SM 2340 B 46570 5 1.32 20 80-120 7-130 | LCRA
(as CaCOs3)
7439-89-6 Iron, dis. ug/L | water |EPA 200.7 01046 300 50 20 80-120 70-130 LCRA
0.1 where
. hardness<85 mg/L
7439-92-0 Lead, dis. ug/L | water |EPA 200.8 01049 T 1 20 80-120 70-130 LCRA
hardness>85 mg/L
7439-95-4 Magnesium, dis. mg/L water |EPA 200.7 00925 0.5 0.2 20 80-120 70-130 LCRA
7439-96-5 Manganese, dis. ug/L | water |EPA 200.8 01056 50 1 20 80-120 70-130 LCRA
7439-97-6 Mercury, dis. ug/L | water |EPA245.1 71890 0.006 0.2 20 80-120 70-130 LCRA
7440-02-0 Nickel, dis. ug/L | water |EPA 200.8 01065 10 1 20 80-120 70-130 LCRA
7440-09-7  |Potassium, dis. mg/L | water |EPA 200.7 00935 200 0.2 20 80-120 70-130 LCRA
7782-49-2 | Selenium, dis. ug/L | water |EPA 200.8 01145 2 2 20 80-120 70-130 LCRA
7440-22-4  |Silver, dis. ug/L | water |EPA 200.8 01075 0.5 0.5 20 80-120 70-130 LCRA
7440-23-5 Sodium, dis. mg/L water |EPA 200.7 00930 500 0.2 20 80-120 70-130 LCRA
7440-66-6 Zinc, dis. ng/L water [EPA 200.8 01090 5 5 20 80-120 70-130 LCRA
Total Metals
7429-90-5 Aluminum, total ng/L water [EPA 200.7 01105 200 50 20 80-120 70-130 LCRA
7440-38-2 Arsenic, total ng/L water [EPA 200.8 01002 5 2 20 80-120 70-130 LCRA
0.1 where
. hardness<50 mg/L
7440-43-9 | Cadmium, total ug/L | water |EPA 200.8 01027 T 1 20 80-120 70-130 LCRA
hardness>50 mg/L
7440-70-2 Calcium, total mg/L water [EPA 200.7 00916 0.5 0.2 20 80-120 70-130 LCRA
7440-47-3 Chromium, total ng/L water [EPA 200.8 01034 10 2 20 80-120 70-130 LCRA
1.0 where
hardness<50 mg/L
7440-50-8 | Copper, total ug/L | water |EPA 200.8 01042 TOwe 2 20 80-120 70-130 LCRA
hardness>50 mg/L
Hardness, total
(as CaCOs) mg/L | water [SM 2340 B 82394 5 1.32 20(80-120 70-130 LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units | Matrix | Method Parameter | AWRL Limit of Precision Bias % Rec |LOQ Lab
Code Quantitatio |(RPD of of LCS Check
n (LOQ) LCS/LCSD) Sample
(% Rec)

Metals in Water Parameters (continued)
7439-89-6 | Iron, total ng/L water |[EPA 200.7 01045 300 50 20 80-120 70-130 LCRA

0.1 where

hardness<85 mg/L
7439-92-1 | Lead, total pg/L | water |EPA200.8 01051 | 1 20 80-120 70-130 | LCRA

hardness>85 mg/L
7439-95-4 | Magnesium, total mg/L water |[EPA 200.7 00927 0.5 0.2 20 80-120 70-130 LCRA
7439-96-5 | Manganese, total ng/L water |[EPA 200.8 01055 50 1 20 80-120 70-134 LCRA
7439-97-6 | Mercury, total ng/L water |[EPA 245.1 71900 0.006 0.2 20 80-120 70-130 LCRA
7440-02-0 | Nickel, total ng/L water |[EPA 200.8 01067 10 2 20 80-120 70-130 LCRA
7440-09-7 | Potassium, total mg/L water |[EPA 200.7 00937 200 2 20 80-120 70-130 LCRA
7782-49-2 | Selenium, total pg/L | water |EPA 200.8 01147 2 2 20 80-120 70-130 | LCRA
7440-22-4 | Silver, total pg/L | water |EPA 200.8 01077 05 05 20 80-120 70-130 | LCRA
7440-23-5 | Sodium, total mg/L | water |EPA 200.7 00929 500 0.2 20 80-120 70-130 | LCRA
7440-66-6 | Zinc, total pg/L | water |EPA 200.8 01092 5 10 20 80-120 70-130 | LCRA

Miscellaneous Metals, Dissolved and Total

7440-36-0 | Antimony, dis. pg/L | water |EPA 200.8 01095 0.08 1 20 80-120 70-130 | LCRA
7440-36-0 | Antimony, total ng/L water |[EPA 200.8 01097 0.08 1 20 80-120 70-130 LCRA
7440-39-3 | Barium, total ng/L water |[EPA 200.8 01007 1000 1 20 80-120 70-130 LCRA
7440-41-7 | Beryllium, dis. ng/L water |[EPA 200.8 01010 2 1 20 80-120 70-130 LCRA
7440-41-7 | Beryllium, total ng/L water |[EPA 200.8 01012 2 1 20 80-120 70-130 LCRA
7440-48-4 | Cobalt, dis. ng/L water |[EPA 200.8 01035 0.75 1 20 80-120 70-130 LCRA
7440-48-4 | Cobalt, total ng/L water |[EPA 200.8 01037 0.75 1 20 80-120 70-130 LCRA
7439-98-7 | Molybdenum, dis. | pg/L | water |EPA 200.8 01060 35 1 20 80-120 70-130 | LCRA
7439-98-7 | Molybdenum, total | pg/L | water |EPA 200.8 01062 35 50 20 80-120 70-130 | LCRA
7440-24-6 | Strontium, dis. pg/L | water |EPA 200.7 01080 0.75 10 20 80-120 70-130 | LCRA
7440-28-0 | Thallium, dis. pg/L | water |EPA 200.8 01057 1 1 20 80-120 70-130 | LCRA
7440-28-0 | Thallium, total pg/L | water |EPA 200.8 01059 1 1 20 80-120 70-130 | LCRA
7440-31-5 | Tin, total pg/L | water |EPA 200.7 01102 0.036 50 20 80-120 70-130 | LCRA
7440-32-6 | Titanium, dis. ng/L water |[EPA 200.8 01150 1 1 20 80-120 70-130 LCRA
7440-32-6 | Titanium, total ng/L water |[EPA 200.8 01152 1 1 20 80-120 70-130 LCRA
7440-62-2 | Vanadium, dis. ng/L water |[EPA 200.8 01085 0.01 1 20 80-120 70-130 LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units Matrix | Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Organics in Water Parameters
Pesticides, low level
2921-88-2 | Chlorpyrifos (Dursban) ng/L water EPA 8141A 81403 0.02 0.5 30 65-135 65-135 LCRA
8065-48-3 | Demeton ng/L water | EPA 8141A 39560 0.05 1 30 65-135 65-135 | LCRA
333-41-5 |Diazinon ng/L water | EPA 8141A 39570 0.5 0.5 30 65-135 65-135 | LCRA
115-32-2 | Dicofol (Kelthane) ng/L water | EPA 8081A 39780 0.1 0.1 30 65-135 65-135 | LCRA
60-57-1 Dieldrin ng/L water | EPA 8081A 39380 0.001 0.1 30 65-135 65-135 | LCRA
86-50-0 Guthion ng/L water | EPA 8141A 39580 0.005 0.5 30 65-135 65-135 | LCRA
121-75-5 | Malathion ng/L water | EPA 8141A 39530 0.005 0.5 30 65-135 65-135 | LCRA
56-38-2 Parathion (Ethyl) ng/L water EPA 8141A 39540 0.007 0.5 30 65-135 65-135 LCRA
93-76-5 2,45-T ng/L water EPA 8151A 39740 0.5 0.5 30 65-135 65-135 LCRA
93-72-1 2(;'@ ;S wg/L | water |EPABISIA | 39760 2 05 30 65-135 | 65135 | LCRA
94-75-7 2,4-D ng/L water EPA 8151A 39730 35 0.5 30 65-135 65-135 LCRA
72-54-8 4,4'-DDD ng/L water EPA 8081A 39360 0.005 0.1 30 65-135 65-135 LCRA
72-55-9 4,4'- DDE ng/L water | EPA 8081A 39365 0.004 0.1 30 65-135 65-135 | LCRA
50-29-3 4,4'-DDT ng/L water | EPA 8081A 39370 0.0005 0.1 30 65-135 65-135 | LCRA
309-00-2  |Aldrin ng/L water | EPA 8081A 39330 0.002 0.1 30 65-135 65-135 | LCRA
Alpha BHC
319-84-6 (alpha- ng/L water EPA 8081A 39337 0.08 0.1 30 65-135 65-135 LCRA
hexachlorocyclohexane
Beta BHC
319-85-7 | (beta- ng/L water | EPA 8081A 39338 0.3 0.1 30 65-135 65-135 | LCRA
hexachlorocyclohexane)
608-73-1 BHC ng/L water EPA 8081A 20464 NA 0.1 30 65-135 65-135 LCRA
57-74-9 Chlordane, total ng/L water EPA 8081A 39350 0.002 1 30 65-135 65-135 LCRA
319-86-8 Delta BHC ng/L water EPA 8081A 34259 0.05 0.1 30 65-135 65-135 LCRA
959-98-8 Endosulfan | (Alpha) ng/L water EPA 8081A 34361 0.03 0.1 30 65-135 65-135 LCRA
33213-65-9 | Endosulfan 11 (Beta) ng/L water | EPA 8081A 34356 0.03 0.1 30 65-135 65-135 | LCRA
1031-07-8 | Endosulfan sulfate ng/L water | EPA 8081A 34351 0.03 0.1 30 65-135 65-135 | LCRA
72-20-8 Endrin ng/L water | EPA 8081A 39390 0.001 0.1 30 65-135 65-135 | LCRA
118-74-1 HCB ng/L water EPA 8081A 39700 0.01 0.1 30 65-135 65-135 LCRA
(Hexachlorobenzene)
76-44-8 Heptachlor ng/L water | EPA 8081A 39410 0.002 0.1 30 65-135 65-135 | LCRA
1024-57-3 | Heptachlor Epoxide ng/L water EPA 8081A 39420 0.08 0.1 30 65-135 65-135 LCRA
Lindane (gamma BHC)
58-89-9 (gamma- ng/L water EPA 8081A 39782 0.04 0.1 30 65-135 65-135 LCRA
hexachlorocyclohexane)
72-43-5 Methoxychlor ng/L water | EPA 8081A 39480 0.02 0.1 30 65-135 65-135 | LCRA
2385-85-5 | Mirex ng/L water | EPA 8081A 39755 0.0005 0.1 30 65-135 65-135 | LCRA
PCB-1016
12674-11-2 (Aroclor-1016) ng/L water | EPA 8082 34671 0.5 0.5 30 65-135 65-135 | LCRA
PCB-1221
11104-28-2 (Aroclor-1221) ng/L water | EPA 8082 39488 0.5 0.5 30 65-135 65-135 | LCRA
PCB-1232
11141-16-5 (Aroclor-1232) ng/L water | EPA 8082 39492 0.5 0.5 30 65-135 65-135 | LCRA
53469-21-9 PCB-1242 /L water EPA 8082 39496 0.5 0.5 30 65-135 65-135 LCRA
(Aroclor-1242) e ) )
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units | Matrix |Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Organics in Water Parameters (continued)
PCB-1248
12672:29-6 | 0 clor-124) ng/L | water |EPA 8082 39500 05 05 30 65-135 65-135 | LCRA
PCB-1254
11097-69-1 | x 0 Clor-1254) pg/L | water |EPA 8082 39504 05 05 30 65-135 65-135 | LCRA
11096-82-5 | CB1260 /L | water |EPA 8082 39508 05 05 30 65-135 65-135 | LCRA
(Aroclor-1260) e ) )

1336-36-3 | PCBs, Total ng/L | water |EPA 8082 39516 0.001 05 30 65-135 65-135 | LCRA
8001-35-2 | Toxaphene ug/L | water |EPA 8081A 39400 | 0.0001 1 30 65-135 65-135 | LCRA
Semivolatiles, low level

12,45-
95043 |7 benzene ug/L | water |EPA 8270C 77734 0.1 50 30 65-135 65-135 | LCRA
120-82-1  |1,2,4-Trichlorobenzene | pg/L | water |EPA8270C 34551 25 50 30 65-135 65-135 | LCRA
95-50-1  |1,2-Dichlorobenzene pg/L | water |EPA 8270C 34536 55 50 30 65-135 65-135 | LCRA
541-73-1 |1,3-Dichlorobenzene pg/L | water |EPA 8270C 34566 42 50 30 65-135 65-135 | LCRA
106-46-7 | LA-Dichlorobenzene (p- | - ;| |Epag27oc | 34571 38 50 30 65-135 65-135 | LCRA
dichlorobenzene)
95-95-4  |2,4,5-Trichlorophenol ug/L | water |EPA 8270C 77687 32 50 30 65-135 65-135 | LCRA
88-06-2  |2,4,6-Trichlorophenol ug/L | water |EPA 8270C 34621 7 50 30 65-135 65-135 | LCRA
120-83-2 | 2,4-Dichlorophenol ug/L | water |EPA 8270C 34601 40 50 30 65-135 65-135 | LCRA
105-67-9 | 2,4-Dimethylphenol ug/L | water |EPA 8270C 34606 105 50 30 65-135 65-135 | LCRA
51-28-5  |2,4-Dinitrophenol ng/L | water |EPA 8270C 34616 30 50 30 65-135 65-135 | LCRA
121-14-2 | 2,4-Dinitrotoluene pg/L | water |EPA 8270C 34611 0.55 50 30 65-135 65-135 | LCRA
606-20-2 | 2,6-Dinitrotoluene pg/L | water |EPA 8270C 34626 5 50 30 65-135 65-135 | LCRA
91-58-7 | 2-Chloronaphthalene pg/L | water |EPA 8270C 34581 27 100 30 65-135 65-135 | LCRA
95-57-8 | 2-Chlorophenol pg/L | water |EPA 8270C 34586 40 50 30 65-135 65-135 | LCRA
88-75-5 | 2-Nitrophenol pg/L | water |EPA 8270C 34591 960 50 30 65-135 65-135 | LCRA
91-94-1  |3,3-Dichlorobenzidine | pg/L | water |EPA8270C 34631 0.1 50 30 65-135 65-135 | LCRA
3-Methyl-4-
59-50-7 | Chlorophenol ug/L | water |EPA 8270C 34452 0.15 50 30 65-135 65-135 | LCRA
(parachlorometa cresol)
534-52-1 ?56,;1%'2')"0'0'”950' ngL | water |EPAS270C | 34657 1 50 30 65-135 65-135 | LCRA
101-55-3 ‘é’tﬁ;‘:m‘)phe”y' Phenyl | oL | water |EPAS270C | 34636 0.75 50 30 65-135 65-135 | LCRA
7005-72-3 ‘é’tﬁg‘omphe”y' Phenyl | oL | water |EPAS270C | 34641 5 50 30 65-135 65-135 | LCRA
100-02-7 | 4-Nitrophenol ug/L | water |EPA 8270C 34646 530 50 30 65-135 65-135 | LCRA
83-32-9 | Acenaphthene ug/L | water |EPA 8270C 34205 11 50 30 65-135 65-135 | LCRA
208-96-8 | Acenaphthylene ug/L | water |EPA 8270C 34200 5 50 30 65-135 65-135 | LCRA
15972-60-8 | Alachlor pg/L | water |EPA525.2 77825 1 1 30 65-135 65-135 | LCRA
120-12-7 | Anthracene pg/L | water |EPA 8270C 34220 0.15 50 30 65-135 65-135 | LCRA
1912-24-9 | Atrazine pg/L | water |EPA525.2 39630 15 1 30 65-135 65-135 | LCRA
92-87-5 | Benzidine pg/L | water |EPA 8270C 39120 | 0.0005 50 30 65-135 65-135 | LCRA
50-32-8 | Benzo (a) pyrene pg/L | water |EPA 8270C 34247 0.05 50 30 65-135 65-135 | LCRA
205-99-2 |Benzo (b) fluoranthene | pg/L | water |EPA8270C 34230 0.19 50 30 65-135 65-135 | LCRA
191-24-2 | Benzo (ghi) perylene ng/L water |EPA 8270C 34521 15 50 30 65-135 65-135 LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units | Matrix |Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)

Organics in Water Parameters (continued)
207-08-9 |Benzo (k) fluoranthene | pg/L | water |EPA8270C | 34242 0.19 50 30 65-135 65-135 | LCRA
56-55-3 | Benzo(a)anthracene pg/L | water |EPAB270C | 34526 0.05 50 30 65-135 65-135 | LCRA
111-91-1 mz;ﬁi}]ih"’memoxy) ueL | water |EPAS270C | 34278 5 50 30 65-135 65-135 | LCRA
111-44-4  |bis-(2-Chloroethyl) ether | pg/L | water |EPA8270C | 34273 0.15 50 30 65-135 65-135 | LCRA
39638-32-9 Et'rs]'e(rz":h"’m's"pmpy') ng/L | water |EPA8270C | 34283 700 50 30 65-135 65-135 | LCRA
117-81-7 glhstrgl aE;hy'heXy') ng/L | water |EPAS270C | 39100 3 50 30 65-135 65-135 | LCRA
218-01-9 | Chrysene pg/L | water |EPAB270C | 34320 02 50 30 65-135 65-135 | LCRA
1319-77-3 | Cresols, total pg/L | water |EPAB270C | 79778 1700 150 30 65-135 65-135 | LCRA

Dibenz (a,h) anthracene
53-70-3  |(1,2.5,6- pg/L | water |EPAB270C | 34556 0.19 50 30 65-135 65-135 | LCRA

Dibenzanthracene)
84-66-2 | Diethyl Phthalate pg/L | water |EPAB270C | 34336 1000 50 30 65-135 65-135 | LCRA
131-11-3 | Dimethyl Phthalate pg/L | water |EPAS270C | 34341 165 50 30 65-135 65-135 | LCRA
84-74-2 | Di-n-Butyl Phthalate pg/L | water |EPAS270C | 39110 35 50 30 65-135 65-135 | LCRA
117-84-0 | Di-n-octyl Phthalate pg/L | water |EPAB270C | 34596 11 50 30 65-135 65-135 | LCRA
55-18-5 Eittr;zzgg"”e' N-ethyln- | o | water |EPAB270C | 73611 0.02 50 30 65-135 65-135 | LCRA
206-44-0 | Fluoranthene pg/L | water |EPAB270C | 34376 3 50 30 65-135 65-135 | LCRA
86-73-7 | Fluorene pg/L | water |EPA8270C | 34381 55 50 30 65-135 65-135 | LCRA
87-68-3 Hexachlorobutadiene ng/L water |EPA 8270C 34391 15 50 30 65-135 65-135 LCRA
77-47-4 nH:X“h'omcyc'Opemad'e ng/L | water |EPA8270C | 34386 25 50 30 65-135 65-135 | LCRA
67-72-1 | Hexachloroethane pg/L | water |EPAB270C | 34396 42 50 30 65-135 65-135 | LCRA
193-39-5  |Indeno (1,2,3-cd) pyrene | pg/L | water |EPA8270C | 34403 0.19 50 30 65-135 65-135 | LCRA
78-59-1 | Isophorone pg/L | water |EPAB270C | 34408 170 50 30 65-135 65-135 | LCRA
91-20-3 | Naphthalene pg/L | water |EPAB270C | 34696 250 50 30 65-135 65-135 | LCRA
85-68-7  |N-Butylbenzyl Phthalate | pg/L | water |EPA8270C | 34292 46 50 30 65-135 65-135 | LCRA
98-95-3 | Nitrobenzene pg/L | water |EPAB270C | 34447 19 50 30 65-135 65-135 | LCRA
62-75-9 | N-Nitrosodimethylamine | pg/L | water |EPA8270C | 34438 | 0.0035 50 30 65-135 65-135 | LCRA
924-16-3 | N-nitrosodi-n-butylamine | pg/L | water |EPA8270C | 73609 0.9 50 30 65-135 65-135 | LCRA
621-64-7 | N-Nitroso-di-n- pg/L | water |EPA8270C | 34428 | 0.025 50 30 65-135 65-135 | LCRA

Propylamine
86-30-6 | N-Nitrosodiphenylamine | pg/L | water |EPA8270C | 34433 290 50 30 65-135 65-135 | LCRA
608-93-5 Pentachlorobenzene ng/L water | EPA 8270C 77793 3 50 30 65-135 65-135 LCRA
87-86-5  |Pentachlorophenol (PCP) | pg/L | water |EPA8270C | 39032 05 50 30 65-135 65-135 | LCRA
85-01-8  |Phenanthrene pg/L | water |EPAB270C | 34461 15 50 30 65-135 65-135 | LCRA
108-95-2 | Phenol pg/L | water |EPAB270C | 34694 55 50 30 65-135 65-135 | LCRA
129-00-0 | Pyrene pg/L | water |EPAB270C | 34469 35 50 30 65-135 65-135 | LCRA
110-86-1 | Pyridine pg/L | water |EPAB270C | 77045 44 50 30 65-135 65-135 | LCRA
122-34-9 | Simazine pg/L | water |EPA525.2 39055 2 2 30 65-135 65-135 | LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units | Matrix |Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation | (RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Organics in Water Parameters (continued)
Volatile Organics, low level
71-55-6  |1,1,1-Trichloroethane pg/L | water |EPA8260B | 34506 100 50 30 65-135 65-135 | LCRA
79345 |L12Z pg/L | water |EPA8260B | 34516 0.85 50 30 65-135 65-135 | LCRA
Tetrachloroethane
79-00-5  |1,1,2-Trichloroethane pg/L | water |EPAB260B | 34511 25 50 30 65-135 65-135 | LCRA
75-34-3 | 1,1-Dichloroethane pg/L | water |EPAB260B | 34496 2565 50 30 65-135 65-135 | LCRA
75-35-4 | 1,1-Dichloroethene pg/L | water |EPA8260B | 34501 08 50 30 65-135 65-135 | LCRA
106-93-4 | 1,2-Dibromoethane pg/L | water |EPA8260B | 77651 0.007 50 30 65-135 65-135 | LCRA
107-06-2 | 1,2-Dichloroethane pg/L | water |EPA8260B | 34531 25 50 30 65-135 65-135 | LCRA
78-87-5  |1,2-Dichloropropane pg/L | water |EPA8260B | 34541 25 50 30 65-135 65-135 | LCRA
2-butanone
78-93-3 | (methyl ethyl ketone pg/L | water |EPAB260B | 81595 26000 50 30 65-135 65-135 | LCRA
(MEK))
110-75-8 | 2-Chloroethylvinyl Ether | ng/L | water |EPA8260B | 34576 50 50 30 65-135 65-135 | LCRA
107-13-1 | Acrylonitrile pg/L | water |EPA8260B | 34215 06 50 30 65-135 65-135 | LCRA
71-43-2  |Benzene pg/L | water |EPA8260B | 34030 25 50 30 65-135 65-135 | LCRA
75-27-4 | Bromodichloromethane | pg/L | water |EPA8260B | 32101 2160 50 30 65-135 65-135 | LCRA
75.25.p  |Bromoform pg/L | water |EPA8260B | 32104 75 50 30 65-135 65-135 | LCRA
(Tribromomethane)
56-23-5 | Carbon Tetrachloride pg/L | water |EPA8260B | 32102 1.9 50 30 65-135 65-135 | LCRA
108-90-7 | Chlorobenzene pg/L | water |EPA8260B | 34301 390 50 30 65-135 65-135 | LCRA
124-48-1 | Chlorodibromomethane | ng/L | water |EPA8260B | 32105 46 50 30 65-135 65-135 | LCRA
75-00-3 | Chloroethane pg/L | water |EPA8260B | 34311 5 50 30 65-135 65-135 | LCRA
67-66-3  |Chloroform pg/L | water |EPA8260B | 32106 50 50 30 65-135 65-135 | LCRA
(Trichloromethane)
74-87-3 | Chloromethane pg/L | water |EPA8260B | 30201 27,500 50 30 65-135 65-135 | LCRA
10061-01-5 | cis -1,3-Dichloropropene | ng/L | water |EPA8260B | 34704 5 50 30 65-135 65-135 | LCRA
100-41-4 | Ethylbenzene pg/L | water |EPA8260B | 34371 1090 50 30 65-135 65-135 | LCRA
74-83-9 | Methyl bromide pg/L | water |EPA8260B | 30202 110 50 30 65-135 65-135 | LCRA
1634-04-4 ?"J}hg'E;e"'b“ty' ether | o | water |EPAB260B | 46491 7 50 30 65-135 | 65-135 | LCRA
75-09-2 | Methylene Chloride pg/L | water |EPA8260B | 34423 25 50 30 65-135 65-135 | LCRA
127-18-4 | Tetrachloroethene pg/L | water |EPA8260B | 34475 25 50 30 65-135 65-135 | LCRA
108-88-3 | Toluene pg/L | water |EPA8260B | 34010 500 50 30 65-135 65-135 | LCRA
1330-20-7 | Total Xylenes pg/L | water |EPA8260B | 81551 10 150 30 65-135 65-135 | LCRA
156-60-5 | 11ans-1.2- pg/L | water |EPA8260B | 34546 50 50 30 65-135 65-135 | LCRA
Dichloroethene
10061-02-6 | TaNs-1.3- pg/L | water |EPA8260B | 34699 333 50 30 65-135 65-135 | LCRA
Dichloropropene
79-01-6 | Trichloroethylene pg/L | water |EPA8260B | 39180 25 50 30 65-135 65-135 | LCRA
TTHM (Sum of total .
NA trihalomethanes) pg/L | water |Calculation 82080 50 200 30 65-135 65-135 | LCRA
75-01-4 | Vinyl Chloride pg/L | water |EPA8260B | 39175 1 50 30 65-135 65-135 | LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units | Matrix |Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Sediment Parameters
Sediment Conventionals
. ] HLAB 160
Grain Sine Analysis %0f | codiment [EPAGOO/2- | 49900 | NA 0 %%clay — 20 NA NA | LCRA
(clay) dry wt. 78054
s . HLAB 160
Grain Sine Analysis %0f | odiment | EPA 600/2- 80256 NA 0 %gravel - 20 NA NA LCRA
(gravel) dry wt.
78-054
- . HLAB 160
Grain Sine Analysis %0f | sediment | EPA 600/2- 49925 NA 0 gsand - 20 NA NA LCRA
(sand) dry wt.
78-054
. ] HLAB 160
Grain Sine Analysis %0f | sediment | EPA 600/2- 49906 NA 0 %silt - 20 NA NA LCRA
(silt) dry wt. 78054
Total Organic Carbon mg/kg | sediment | EPA 9060 81951 1500 1500 30 65-135 65-135 LCRA
Total Solids (dry weight) % sediment | SM2540-G 81373 NA NM 20 NA NA LCRA
Metals in Sediment*
7429-90-5 | Aluminum mg/kg | sediment | EPA 6010B 01108 NA 25 30 60-140 60-140 LCRA
7429-90-5 | Aluminum mg/kg | sediment | EPA 6020 01108 NA 25 30 60-140 60-140 LCRA
7440-36-0 | Antimony mg/kg | sediment | EPA 6020 01098 12.5 25 30 60-140 60-140 LCRA
7440-38-2 | Arsenic mg/kg | sediment | EPA 6010B 01003 16.5 25 30 60-140 60-140 LCRA
7440-38-2 | Arsenic mg/kg | sediment | EPA 6020 01003 16.5 0.5 30 60-140 60-140 LCRA
7440-39-3 | Barium mg/kg | sediment | EPA 6010B 01008 NA 0.5 30 60-140 60-140 LCRA
7440-39-3 | Barium mg/kg | sediment | EPA 6020 01008 NA 0.5 30 60-140 60-140 | LCRA
7440-43-9 | Cadmium mg/kg | sediment | EPA 6010B 01028 2.49 0.5 30 60-140 60-140 | LCRA
7440-43-9 | Cadmium mg/kg | sediment | EPA 6020 01028 2.49 0.05 30 60-140 60-140 | LCRA
7440-47-3 | Chromium mg/kg | sediment | EPA 6010B 01029 55.5 25 30 60-140 60-140 | LCRA
7440-47-3 | Chromium mg/kg | sediment | EPA 6020 01029 55.5 0.5 30 60-140 60-140 | LCRA
7440-50-8 | Copper mg/kg | sediment | EPA 6010B 01043 745 25 30 60-140 60-140 | LCRA
7440-50-8 | Copper mg/kg | sediment | EPA 6020 01043 74.5 0.5 30 60-140 60-140 LCRA
7439-92-1 |Lead mg/kg | sediment | EPA 6010B 01052 64 25 30 60-140 60-140 LCRA
7439-92-1 |Lead mg/kg | sediment | EPA 6020 01052 64 0.5 30 60-140 60-140 LCRA
7439-96-5 | Manganese mg/kg | sediment | EPA 6010B 01053 550 25 30 60-140 60-140 LCRA
7439-96-5 | Manganese mg/kg | sediment | EPA 6020 01053 550 0.5 30 60-140 60-140 LCRA
7439-97-6 | Mercury mg/kg | sediment | EPA 7471A 71921 0.355 0.1 30 60-140 60-140 LCRA
7440-02-0 | Nickel mg/kg | sediment | EPA 6010B 01068 24.3 25 30 60-140 60-140 | LCRA
7440-02-0 | Nickel mg/kg | sediment | EPA 6020 01068 24.3 0.5 30 60-140 60-140 | LCRA
7782-49-2 | Selenium mg/kg | sediment | EPA 6020 01148 NA 1 30 60-140 60-140 | LCRA
7440-22-4 | Silver mg/kg | sediment | EPA 6020 01078 1.1 0.05 30 60-140 60-140 | LCRA
7440-66-6 | Zinc mg/kg | sediment | EPA 6010B 01093 205 25 30 60-140 60-140 | LCRA
7440-66-6 | Zinc mg/kg | sediment | EPA 6020 01093 205 25 30 60-140 60-140 | LCRA

“The lab will initially analyze most metals in sediment using EPA 6010B. If the result is below detection limits, the
lab will re-analyze the sample using EPA 6020.
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units | Matrix |Method Parameter | AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation | (RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Sediment Parameters (continued)
Pesticides in Sediment
2921-88-2 | Chlorpyrifos (Dursban) | pghke | sediment | EPA 8141A 81404 NA 50 30 40-160 40-160 | LCRA
8065-48-3 | Demeton ug/kg | sediment | EPA 8141A 82400 NA 100 30 40-160 40-160 | LCRA
333-41-5 | Diazinon ug/kg | sediment | EPA 8141A 39571 NA 50 30 40-160 40-160 | LCRA
60-57-1  |Dieldrin ug/kg | sediment | EPA 8081A 39383 2.15 50 30 40-160 40-160 | LCRA
86-50-0 | Guthion ug/kg | sediment | EPA 8141A 39581 NA 50 30 40-160 40-160 | LCRA
121-75-5 | Malathion ug/kg | sediment | EPA 8141A 39531 NA 50 30 40-160 40-160 | LCRA
56-38-2 | Parathion (Ethyl) ug/kg | sediment | EPA 8141A 39541 NA 50 30 40-160 40-160 | LCRA
93-76-5  |2,4,5-T ug/kg | sediment | EPA 8151A 39741 NA 5 30 40-160 40-160 | LCRA
93-72-1 | 2,4,5-TP (Silvex) ug/kg | sediment | EPA 8151A 39761 NA 5 30 40-160 40-160 | LCRA
94-75-7  |2,4-D ug/kg | sediment | EPA 8151A 39731 NA 5 30 40-160 40-160 | LCRA
72-54-8  |4,4' - DDD ug/kg | sediment | EPA 8081A 39363 3.91 5 30 40-160 40-160 | LCRA
72-55-9  |4,4'- DDE ug/kg | sediment | EPA 8081A 39368 15.65 5 30 40-160 40-160 | LCRA
50-29-3  |4,4'-DDT ug/kg | sediment | EPA 8081A 39373 23 5 30 40-160 40-160 | LCRA
309-00-2 | Aldrin ug/kg | sediment | EPA 8081A 39333 40 5 30 40-160 40-160 | LCRA
Alpha BHC
319-84-6 | (alpha- ug/kg | sediment | EPA 8081A 39076 50 5 30 40-160 40-160 | LCRA
hexachlorocyclohexane
Beta BHC
319-85-7 | (beta- ug/kg | sediment | EPA 8081A 34257 105 5 30 40-160 40-160 | LCRA
hexachlorocyclohexane)
608-73-1 |BHC ug/kg | sediment | EPA 8081A 81323 60 5 30 40-160 40-160 | LCRA
57-74-9 | Chlordane, total ug/kg | sediment | EPA 8081A 39351 24 50 30 40-160 40-160 | LCRA
319-86-8 | Delta BHC ng/kg | sediment | EPA 8081A 34262 NA 5 30 40-160 40-160 | LCRA
959-98-8 | Endosulfan I (Alpha) ug/kg | sediment | EPA 8081A 34364 NA 5 30 40-160 40-160 | LCRA
33213-65-9 | Endosulfan Il (Beta) ug/kg | sediment | EPA 8081A 34359 NA 5 30 40-160 40-160 | LCRA
1031-07-8 | Endosulfan sulfate ug/kg | sediment | EPA 8081A 34354 NA 5 30 40-160 40-160 | LCRA
72-20-8 | Endrin ug/kg | sediment | EPA 8081A 39393 103.5 5 30 40-160 40-160 | LCRA
118741 |HCB ug/kg | sediment | EPA 8081A 39701 120 5 30 40-160 40-160 | LCRA
(Hexachlorobenzene)
76-44-8 | Heptachlor ug/kg | sediment | EPA 8081A 39413 NA 5 30 40-160 40-160 | LCRA
1024-57-3 | Heptachlor Epoxide ug/kg | sediment | EPA 8081A 39423 8 5 30 40-160 40-160 | LCRA
Lindane (gamma BHC)
58-89-9 | (gamma- ug/kg | sediment | EPA 8081A 39783 05 5 30 40-160 40-160 | LCRA
hexachlorocyclohexane)
72-43-5 | Methoxychlor ug/kg | sediment | EPA 8081A 39481 NA 5 30 40-160 40-160 | LCRA
12674-11-2 | PCB-1016 ug/kg | sediment | EPA 8082 39514 265 50 30 40-160 40-160 | LCRA
(Aroclor-1016)
PCB-1221 .
11104-28-2 | o lor-1221) ug/kg | sediment | EPA 8082 39491 NA 50 30 40-160 40-160 | LCRA
PCB-1232 .
11141165 | (10 or-1232) ug/kg | sediment | EPA 8082 39495 NA 50 30 40-160 40-160 | LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units Matrix | Method Parameter [AWRL |Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Sediment Parameters (continued)
53469-21-9 |PCB-1242 ughkg | sediment |EPA8082 | 39499 NA 50 30 40-160 | 40160 | LCRA
(Aroclor-1242)
PCB-1248 _
12672:29:6 | (10 04y ughkg | sediment |EPA 8082 39503 750 50 30 40-160 40-160 | LCRA
PCB-1254 _
11097-69-1 | (o 1> gy ughkg | sediment |EPA 8082 39507 170 50 30 40-160 40-160 | LCRA
PCB-1260 _
11096-82-5 | 10 260) ughkg | sediment |EPA 8082 39511 120 50 30 40-160 40-160 | LCRA
1336-36-3 | PCBs, Total ughkg | sediment |EPA 8082 39519 90 50 30 40-160 40-160 | LCRA
8001-35-2 | Toxaphene ughkg | sediment |EPAB08LA| 39403 16 50 30 40-160 40-160 | LCRA
Semivolatiles in Sediment
95-94-3 |L2A45 ughkg | sediment |EPA8270C| 88826 NA 167 30 40-160 | 40-160 | LCRA
Tetrachlorobenzene
120-82-1 |1,2,4-Trichlorobenzene | pg/kg | sediment |EPA8270C | 34554 1160 167 30 40-160 40-160 | LCRA
95-50-1  |1,2-Dichlorobenzene ugkg | sediment |EPA8270C | 34539 2220 167 30 40-160 40-160 | LCRA
541-73-1  |1,3-Dichlorobenzene ugkg | sediment |EPA8270C | 34569 175 167 30 40-160 40-160 | LCRA
106-46-7 | LA-Dichlorobenzene (p- | o | cogiment |EPAB270C | 34574 2105 167 30 40-160 40-160 | LCRA
dichlorobenzene)
95-95-4  |2,4,5-Trichlorophenol ugkg | sediment |EPA8270C | 78401 NA 167 30 40-160 40-160 | LCRA
88-06-2  |2,4,6-Trichlorophenol ughke | sediment |EPA8270C | 34624 NA 167 30 40-160 40-160 | LCRA
120-83-2 | 2,4-Dichlorophenol ughkg | sediment |EPA8270C | 34604 NA 167 30 40-160 40-160 | LCRA
105-67-9 | 2,4-Dimethylphenol ughkg | sediment |EPA8270C | 34609 NA 167 30 40-160 40-160 | LCRA
51-285  |2,4-Dinitrophenol uglkg | sediment |EPA8270C | 34619 NA 1670 30 40-160 40-160 | LCRA
121-14-2 | 2,4-Dinitrotoluene ughkg | sediment |EPA8270C | 34614 NA 167 30 40-160 40-160 | LCRA
606-20-2  |2,6-Dinitrotoluene ughkg | sediment |EPA8270C | 34629 NA 167 30 40-160 40-160 | LCRA
91-58-7 | 2-Chloronaphthalene ughkg | sediment |EPA8270C | 34584 NA 334 30 40-160 40-160 | LCRA
95-57-8 | 2-Chlorophenol ugkg | sediment |EPA8270C | 34589 NA 167 30 40-160 40-160 | LCRA
91-57-6 | 2-Methyl naphthalene uglkg | sediment |EPA8270C | 78868 335 167 30 40-160 40-160 | LCRA
88-75-5 | 2-Nitrophenol ughke | sediment |EPA8270C | 34594 NA 167 30 40-160 40-160 | LCRA
91-94-1  |3,3-Dichlorobenzidine | pg/kg | sediment |EPA8270C| 34634 NA 167 30 40-160 40-160 | LCRA
3-Methyl-4-
59-50-7  |Chlorophenol uglkg | sediment |EPA8270C | 34455 NA 167 30 40-160 40-160 | LCRA
(parachlorometa cresol)
534-52-1 ?If,;lDo'g')"o'o'creSO' ug/kg | sediment |EPA8270C | 34660 NA 1670 30 40-160 40-160 | LCRA
101-55-3 ‘é’tﬁer?m‘)phe”y' Phenyl 1\ oo | sediment |EPA8270C | 34639 NA 167 30 40-160 40-160 | LCRA
7005-72-3 ‘é‘tﬁ:r'omphe”y' Phenyl |\ oo | sediment |EPA8270C | 34644 NA 167 30 40-160 40-160 | LCRA
100-02-7 | 4-Nitrophenol ughkg | sediment |EPA8270C | 34649 NA 1670 30 40-160 40-160 | LCRA
83-32-9  |Acenaphthene ughkg | sediment |EPA8270C | 34208 445 167 30 40-160 40-160 | LCRA
208-96-8 | Acenaphthylene ughkg | sediment |EPA8270C | 34203 65 167 30 40-160 40-160 | LCRA
120-12-7 | Anthracene uglkg | sediment |EPA8270C | 34223 4225 167 30 40-160 40-160 | LCRA
92875 |Benzidine uglkg | sediment |EPA8270C | 39121 NA 1670 30 40-160 40-160 | LCRA
50-32-8  |Benzo (a) pyrene ughkg | sediment |EPA8270C| 34250 725 167 30 40-160 40-160 | LCRA
205-99-3  |Benzo (b) fluoranthene | pg/kg | sediment |EPA8270C | 34233 NA 167 30 40-160 40-160 | LCRA
191-24-2 | Benzo (ghi) perylene ughkg | sediment |EPA8270C | 34524 NA 167 30 40-160 40-160 | LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)
CAS Parameter Units Matrix | Method Parameter [AWRL |Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)

Sediment Parameters (continued
207-08-9  |Benzo (k) fluoranthene | pg/kg | sediment |EPA8270C | 34245 NA 167 30 40-160 40-160 | LCRA
56-55-3 | Benzo(a)anthracene ughkg | sediment |EPA8270C | 34529 525 167 30 40-160 40-160 | LCRA
111-91-1 mz;ﬁi}]ceh"’memoxy) ug/kg | sediment |EPA8270C | 34281 NA 167 30 40-160 40-160 | LCRA
111-44-4 | bis-(2-Chloroethyl) ether | pg/kg | sediment |EPA8270C | 34276 NA 167 30 40-160 40-160 | LCRA
39638-32-9 Et'rs];e(rz'cr"mo's"pmpy') pgke | sediment |EPA8270C | 34286 NA 167 30 40-160 40-160 | LCRA
117-81-7 glhstrgl aE;hy'heXy') ughkg | sediment |EPA8270C| 39102 | 13235 1670 30 40-160 40-160 | LCRA
218-01-9 | Chrysene ughkg | sediment |EPA8270C | 34323 645 167 30 40-160 40-160 | LCRA
1319-77-3 | Cresols, total ughkg | sediment |EPA8270C | 88811 NA 501 30 40-160 40-160 | LCRA

Dibenz (a,h) anthracene
53703 |(12,56- ugkg | sediment |EPA8270C | 34559 70 167 30 40-160 40-160 | LCRA

Dibenzanthracene)
84-66-2 | Diethyl Phthalate ughkg | sediment |EPA8270C | 34339 NA 167 30 40-160 40-160 | LCRA
131-11-3 | Dimethyl Phthalate ughkg | sediment |EPA8270C | 34344 NA 1670 30 40-160 40-160 | LCRA
84-74-2 | Di-n-Butyl Phthalate ughkg | sediment |EPA8270C | 39112 215 167 30 40-160 40-160 | LCRA
117-84-0 | Di-n-octyl Phthalate ughkg | sediment |EPA8270C | 34599 NA 1670 30 40-160 40-160 | LCRA
55-18-5 Eittr;z's‘gg"”e' N-ethyl-n- | kg | sediment |EPAB270C | 88817 NA 1670 30 40-160 40-160 | LCRA
206-44-0 | Fluoranthene ughkg | sediment |EPA8270C | 34379 1115 167 30 40-160 40-160 | LCRA
86-73-7  |Fluorene ughke | sediment |EPA8270C | 34384 268 167 30 40-160 40-160 | LCRA
87-68-3 | Hexachlorobutadiene ugkg | sediment |EPA8270C| 39705 6.38 167 30 40-160 40-160 | LCRA
77-47-4 nH:X“h'omcyc'Opemad'e pgke | sediment |EPA8270C | 34389 NA 1670 30 40-160 40-160 | LCRA
67-72-1 | Hexachloroethane ugkg | sediment |EPA8270C | 34399 6885 167 30 40-160 40-160 | LCRA
193-39-5 | Indeno (1,2,3-cd) pyrene | pg/kg | sediment |EPA8270C | 34406 NA 167 30 40-160 40-160 | LCRA
78-59-1  |Isophorone ughkg | sediment |EPA8270C | 34411 NA 167 30 40-160 40-160 | LCRA
91-20-3 | Naphthalene ughkg | sediment |EPA8270C | 34445 280.5 167 30 40-160 40-160 | LCRA
85-68-7  |N-Butylbenzyl Phthalate | pg/kg | sediment |EPA8270C | 34295 NA 1670 30 40-160 40-160 | LCRA
98-95-3  |Nitrobenzene ughkg | sediment |EPA8270C | 34450 80.53 167 30 40-160 40-160 | LCRA
62-75-9  |N-Nitrosodimethylamine | pg/kg | sediment |EPA8270C | 34441 NA 167 30 40-160 40-160 | LCRA
924-16-3 | N-nitrosodi-n-butylamine | pg/kg | sediment |EPA8270C | 73159 NA 167 30 40-160 40-160 | LCRA
621-64-7 | N-Nitroso-di-n- pgke | sediment |EPA8270C | 34431 NA 167 30 40-160 40-160 | LCRA

Propylamine
86-30-6 | N-Nitrosodiphenylamine | pg/kg | sediment |EPA8270C | 34436 NA 167 30 40-160 40-160 | LCRA
608-93-5 | Pentachlorobenzene ug/kg | sediment |EPA 8270C 39118 NA 167 30 40-160 40-160 | LCRA
87-86-5 | Pentachlorophenol (PCP) | pg/kg | sediment |EPA8151A| 39061 NA 5 30 40-160 40-160 | LCRA
85-01-8  |Phenanthrene ugkg | sediment |EPA8270C | 34464 585 167 30 40-160 40-160 | LCRA
108-95-2 | Phenol ughkg | sediment |EPA8270C | 34695 NA 167 30 40-160 40-160 | LCRA
129-00-0 | Pyrene ughkg | sediment |EPA8270C | 34472 760 167 30 40-160 40-160 | LCRA
110-86-1 | Pyridine ughkg | sediment |EPA8270C | 88823 NA 167 30 40-160 40-160 | LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Sediment Parameters (continued)
Volatiles in Sediment

71556 |1,1,1-Trichloroethane uglkg | sediment |EPA8260B | 34509 7915 50 30 40-160 40-160 | LCRA
79345 |L12Z uglkg | sediment |EPA8260B | 34519 1845 50 30 40-160 40-160 | LCRA

Tetrachloroethane
79-00-5  |1,1,2-Trichloroethane ughke | sediment |EPA8260B | 34514 900 50 30 40-160 40-160 | LCRA
75-34-3  |1,1-Dichloroethane ugke | sediment |EPA8260B | 34499 6945 50 30 40-160 40-160 | LCRA
75-35-4  |1,1-Dichloroethene ughke | sediment |EPA8260B | 34504 5610 50 30 40-160 40-160 | LCRA
106-93-4 | 1,2-Dibromoethane uglkg | sediment |EPA8260B | 88805 NA 50 30 40-160 40-160 | LCRA
107-06-2 | 1,2-Dichloroethane ughkg | sediment |EPA8260B | 34534 12900 50 30 40-160 40-160 | LCRA
78-87-5  |1,2-Dichloropropane ughkg | sediment |EPA8260B | 34544 6585 50 30 40-160 40-160 | LCRA
591-78-6 | 2-hexanone ughkg | sediment |EPA8260B | 32745 14100 50 30 40-160 40-160 | LCRA
108-10-1 ?,;A”I‘eBﬁ%"'z'pe”ta”‘)”e uglkg | sediment |EPA8260B | 32762 58295 50 30 40-160 40-160 | LCRA
67-64-1  |Acetone ughkg | sediment |EPA8260B | 75059 | 183995 50 30 40-160 40-160 | LCRA
107-13-1 | Acrylonitrile uglkg | sediment |EPA8260B | 34218 520 50 30 40-160 40-160 | LCRA
71432 |Benzene ugkg | sediment |EPA8260B | 34237 22505 50 30 40-160 40-160 | LCRA
75-27-4 Bromodichloromethane ug/kg | sediment |EPA 8260B 34330 7370 50 30 40-160 40-160 | LCRA
7525  |Bromoform pg/kg | sediment |EPA8260B | 34290 665 50 30 40-160 40-160 | LCRA

(Tribromomethane)
75-15-0 | Carbon disulfide ughke | sediment |EPA8260B | 78544 390 50 30 40-160 40-160 | LCRA
56-23-5  |Carbon Tetrachloride ughkg | sediment |EPA8260B | 34299 18665 50 30 40-160 40-160 | LCRA
108-90-7 | Chlorobenzene ughkg | sediment |EPA8260B | 34304 9935 50 30 40-160 40-160 | LCRA
124-48-1 | Chlorodibromomethane | pg/kg | sediment |EPA8260B | 34309 470 50 30 40-160 40-160 | LCRA
75-00-3  |Chloroethane uglkg | sediment |EPA8260B | 34314 NA 50 30 40-160 40-160 | LCRA
67-66-3 | Chloroform ugkg | sediment |EPA8260B | 34318 12.9 50 30 40-160 40-160 | LCRA

(Trichloromethane)
74-87-3 | Chloromethane uglke | sediment |EPA8260B | 88835 5340 50 30 40-160 40-160 | LCRA
10061-01-5 | cis-1,3-Dichloropropene | pg/kg | sediment |EPA8260B | 34702 NA 50 30 40-160 40-160 | LCRA
75-71-8 Dichlorodifluoromethane | pg/kg | sediment [EPA 8260B 34334 11045 50 30 40-160 40-160 | LCRA
100-41-4 | Ethylbenzene ughke | sediment |EPA8260B | 34374 1965 50 30 40-160 40-160 | LCRA
75-09-2 | Methylene Chloride uglkg | sediment |EPA8260B | 34426 23.26 50 30 40-160 40-160 | LCRA
100-42-5 | Styrene ugkg | sediment |EPA8260B | 75192 11155 50 30 40-160 40-160 | LCRA
127-18-4 | Tetrachloroethene ugkg | sediment |EPA8260B | 34478 5025 50 30 40-160 40-160 | LCRA
108-88-3 | Toluene ughkg | sediment |EPA8260B | 34483 2830 50 30 40-160 40-160 | LCRA
1330-20-7 | Total Xylenes ughkg | sediment |EPA8260B | 45510 NA 150 30 40-160 40-160 | LCRA
156-60-5 | 11ans-1.2- ugkg | sediment |EPA8260B | 34549 35920 50 30 40-160 40-160 | LCRA

Dichloroethene
10061-02-6 | ans-1.8- ugkg | sediment |EPA8260B | 34697 NA 50 30 40-160 40-160 | LCRA

Dichloropropene
79-01-6  |Trichloroethylene uglkg | sediment |EPA8260B | 34487 NA 50 30 40-160 40-160 | LCRA
75-01-4 | Vinyl Chloride uglke | sediment |EPA8260B | 34495 NA 50 30 40-160 40-160 | LCRA

Revision No. 13 Page 60 January 2010




Texas Commission on Environmental Quality Section A7
Surface Water Quality Monitoring Program, Water Quality Standards Program, and
Water Quality Assessment Program QAPP

Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Tissue Parameters
Metals in Tissue
7440-38-2 | Arsenic mg/kg tissue EPA 6010B 01004 3 10 30 60-140 60-140 |[LCRA
7440-43-9 | Cadmium mg/kg tissue  |EPA 6010B 71940 0.5 1 30 60-140 60-140 |LCRA
7440-47-3 | Chromium mg/kg tissue  |EPA 6010B 71939 100 10 30 60-140 60-140 |LCRA
7440-50-8 | Copper mg/kg tissue  |EPA 6010B 71937 40 10 30 60-140 60-140 |LCRA
7439-92-1 |Lead mg/kg tissue  |EPA 6010B 71936 1 10 30 60-140 60-140 |LCRA
7439-97-6 | Mercury mg/kg tissue  |EPA 245.6 71930 0.7 0.05 30 60-140 60-140 |LCRA
Pesticides in Tissue
72-54-8 4,4'-DDD mg/kg tissue EPA 8081A 81897 10 0.2 30 40-160 40-160 |LCRA
72-55-9 4,4' - DDE mg/kg tissue EPA 8081A 81896 5 0.2 30 40-160 40-160 |LCRA
50-29-3 4,4 -DDT mg/kg tissue EPA 8081A 39376 5 0.2 30 40-160 40-160 |[LCRA
309-00-2 Aldrin mg/kg tissue EPA 8081A 34680 0.1 0.2 30 40-160 40-160 |LCRA
Alpha BHC
319-84-6 | (alpha- mg/kg tissue | EPA 8081A 39074 0.4 0.2 30 40-160 40-160 |LCRA
hexachlorocyclohexane
Beta BHC
319-85-7 (beta- mg/kg tissue EPA 8081A 34258 1 0.01 30 40-160 40-160 |[LCRA
hexachlorocyclohexane)
608-73-1 |BHC mg/kg tissue  |EPA 8081A 81826 NA 0.2 30 40-160 40-160 |LCRA
57-74-9 Chlordane, total mg/kg tissue  |EPA 8081A 34682 0.3 1 30 40-160 40-160 |LCRA
2921-88-2 | Chlorpyrifos (Dursban) mg/kg tissue  |EPA 8141A 81807 0.2 0.5 30 40-160 40-160 |LCRA
319-86-8 Delta BHC mg/kg tissue EPA 8081A 34263 0.004 0.2 30 40-160 40-160 |[LCRA
8065-48-3 | Demeton mg/kg tissue EPA 8141A 82401 0.05 1 30 40-160 40-160 |LCRA
333-41-5 Diazinon mg/kg tissue EPA 8141A 81806 0.1 0.5 30 40-160 40-160 |LCRA
115-32-2 Dicofol (Kelthane) mg/kg tissue EPA 8081A 85684 5 NM 30 40-160 40-160 |LCRA
60-57-1 Dieldrin mg/kg tissue EPA 8081A 39406 0.06 0.2 30 40-160 40-160 |[LCRA
959-98-8 Endosulfan | (Alpha) mg/kg issue EPA 8081A 34365 0.004 0.2 30 40-160 40-160 |LCRA
33213-65-9 | Endosulfan Il (Beta) mg/kg tissue  |EPA 8081A 34360 0.04 0.2 30 40-160 40-160 |LCRA
1031-07-8 | Endosulfan sulfate mg/kg tissue  |EPA 8081A 34355 0.01 0.2 30 40-160 40-160 |LCRA
72-20-8 Endrin mg/kg tissue | EPA 8081A 34685 0.01 0.2 30 40-160 40-160 |LCRA
86-50-0 Guthion mg/kg tissue  |EPA 8141A 81802 0.05 0.5 30 40-160 40-160 |LCRA
118-74-1 HCB mg/kg tissue EPA 8081A 34688 0.5 0.2 30 40-160 40-160 |LCRA
(Hexachlorobenzene)
76-44-8 Heptachlor mg/kg tissue EPA 8081A 34687 0.2 0.2 30 40-160 40-160 |LCRA
1024-57-3 | Heptachlor Epoxide mg/kg issue EPA 8081A 34686 0.3 0.2 30 40-160 40-160 |[LCRA
Lindane (gamma BHC)
58-89-9 (gamma- mg/kg tissue | EPA 8081A 39785 6 0.2 30 40-160 40-160 |LCRA
hexachlorocyclohexane)
121-75-5 | Malathion mg/kg tissue  |EPA 8141A 39534 0.05 0.5 30 40-160 40-160 |LCRA
72-43-5 Methoxychlor mg/kg tissue  |EPA 8081A 81644 0.02 0.2 30 40-160 40-160 |LCRA
2385-85-5 | Mirex mg/kg tissue EPA 8081A 81645 0.04 5 30 40-160 40-160 |[LCRA
56-38-2 Parathion (Ethyl) mg/kg tissue EPA 8141A 81810 0.5 0.5 30 40-160 40-160 |LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias % Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) sample
(% Rec)

Tissue Parameters (continued)

12674-11-2 ?XrBojgrl_?m) mghkg | tissie |EPA 8082 34674 0.02 1 30 40-160 | 40-160 |LCRA
11104-28-2 ?XrBojgrﬁZZl) mgikg | tissue |EPA 8082 34664 0.02 1 30 40-160 | 40-160 |LCRA
11141-16-5 ?XrBojgsiZSZ) mgikg | tissue |EPA 8082 34667 0.02 1 30 40-160 | 40-160 |LCRA
53469-21-9 (PXrBojgﬁz 2) mgikg | tissue |EPA 8082 34689 0.02 1 30 40-160 | 40-160 |LCRA
12672-29-6 (PXrBojgﬁz 1) mglkg | tissue |EPA 8082 34669 0.02 1 30 40-160 | 40-160 |LCRA
11097-69-1 (PXrBo_cﬁEizs " mglkg | tissue |EPA 8082 34690 0.02 1 30 40-160 | 40-160 |LCRA
11096-82-5 ?XrBojgf‘izeo) mghkg | tissie |EPA 8082 34670 0.02 1 30 40-160 | 40-160 |LCRA
1336-36-3 | PCBs, Total mglkg | tissue |EPA 8082 39515 0.1 1 30 40-160 | 40-160 |LCRA
8001-35-2 | Toxaphene mglkg | tissue |EPAB0BIA | 34691 0.8 2 30 40-160 | 40-160 |LCRA

Semivolatiles in Tissue

95-94-3 #’ezt’r‘;fr;lombenzene mglkg | tissue |EPA8270C | 88827 5 5 30 40-160 | 40-160 |LCRA
120-82-1 |1,2,4-Trichlorobenzene mg/kg tissue  |EPA 8270C 34555 0.5 5 30 40-160 40-160 |LCRA
95-50-1  |1,2-Dichlorobenzene mglkg | tissue |EPA8270C | 34540 05 5 30 40-160 | 40-160 |LCRA
541-73-1  |1,3-Dichlorobenzene mglkg | tissue |EPA8270C | 34570 05 5 30 40-160 | 40-160 |LCRA
106-46-7 3I§h%f§t!2$2?]2§ene (- | mgikg | tissue |EPAB27OC | 34575 05 5 30 40-160 40-160 |LCRA
95-95-4  |2,45-Trichlorophenol | mg/kg | tissue |EPA8270C | 88809 05 5 30 40-160 | 40-160 |LCRA
88-06-2  |2,4,6-Trichlorophenol | mg/kg | tissue |EPA8270C | 34625 05 5 30 40-160 | 40-160 |LCRA
120-83-2  |2,4-Dichlorophenol mglkg | tissue |EPA8270C | 34605 05 5 30 40-160 | 40-160 |LCRA
105-67-9 | 2,4-Dimethylphenol mglkg | tissue |EPA8270C | 34610 05 5 30 40-160 | 40-160 |LCRA
51-28-5  |2,4-Dinitrophenol mglkg | tissue |EPA8270C | 34620 05 5 30 40-160 | 40-160 |LCRA
121-14-2  |2,4-Dinitrotoluene mglkg | tissue |EPA8270C | 34615 05 5 30 40-160 | 40-160 |LCRA
606-20-2  |2,6-Dinitrotoluene mglkg | tissue |EPA8270C | 34630 05 5 30 40-160 | 40-160 |LCRA
91-58-7 2-Chloronaphthalene mg/kg tissue  |EPA 8270C 34585 0.5 10 30 40-160 40-160 |LCRA
95-57-8 | 2-Chlorophenol mglkg | tissue |EPA8270C | 34500 05 5 30 40-160 | 40-160 |LCRA
88-75-5 | 2-Nitrophenol mglkg | tissue |EPA8270C | 34595 0.7 5 30 40-160 | 40-160 |LCRA
91-94-1  |3,3-Dichlorobenzidine | mg/kg | tissue |EPA8270C | 34635 17 5 30 40-160 | 40-160 |LCRA
59-50-7 ?pg’r':éﬂ{;rﬁrgeﬁ;";‘r’ssﬁ’)“" mghkg | tissie |EPAB270C | 34456 05 5 30 40-160 | 40-160 |LCRA
534-52-1 ?If,;l'gigi)"o'o'creso' mglkg | tissue |EPA8270C | 34661 0.7 5 30 40-160 40-160 |LCRA
101-55-3 ‘é’tﬁgfmphe”y' Phenyl | ngikg | tissue  |EPAB270C | 34640 05 5 30 40-160 40-160 |LCRA
7005-72-3 ‘é‘tﬁ:r'omphe”y' Phenyl | ngikg | tissue  |EPAB270C | 34645 05 5 30 40-160 40-160 |LCRA
100-02-7 | 4-Nitrophenol mglkg | tissue |EPA8270C | 34650 17 5 30 40-160 | 40-160 |LCRA
83-32-9  |Acenaphthene mglkg | tissue |EPA8270C | 34209 05 5 30 40-160 | 40-160 |LCRA
208-96-8 | Acenaphthylene mglkg | tissue |EPA8270C | 34204 05 5 30 40-160 | 40-160 |LCRA
120-12-7 | Anthracene mglkg | tissue |EPA8270C | 34224 05 5 30 40-160 | 40-160 |LCRA
92-87-5  |Benzidine mglkg | tissue |EPA8270C | 34241 0.7 5 30 40-160 | 40-160 |LCRA
56-55-3 Benzo (a) anthracene ma/kg tissue EPA 8270C 34530 0.5 5 30 40-160 40-160 |LCRA
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Table A7.3 Lower Colorado River Authority Laboratory (continued)

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias %0Rec |LOQ Lab
Code Quantitation |(RPD of of LCS Check
(LOQ) LCS/LCSD) Sample
(% Rec)
Tissue Parameters (continued)
50-32-8 Benzo (a) pyrene mg/kg tissue EPA 8270C 34251 0.5 5 30 40-160 40-160 |LCRA
205-99-2 Benzo (b) fluoranthene mg/kg tissue EPA 8270C 34234 0.5 5 30 40-160 40-160 |LCRA
191-24-2 | Benzo (ghi) perylene mg/kg tissue | EPA 8270C 34525 0.7 5 30 40-160 40-160 |LCRA
207-08-9 | Benzo (k) fluoranthene mg/kg tissue | EPA 8270C 34246 0.5 5 30 40-160 40-160 |LCRA
111-91-1 m;ﬁi‘n‘zh'moethoxy) mg/kg | tissue |EPA8270C | 34282 05 5 30 40-160 40-160 |LCRA
111-44-4 | bis-(2-Chloroethyl) ether | mg/kg tissue | EPA 8270C 34277 0.5 5 30 40-160 40-160 |LCRA
39638-32-9 Et'rs]'e(rz'cr"”o's"p“’py') mglkg | tissue |EPA8270C | 34287 05 5 30 40-160 40-160 |LCRA
117-81-7 glhstrgl aE;hy'heXy') mglkg | tissue |EPA8270C | 39099 05 5 30 40-160 40-160 |LCRA
218-01-9 Chrysene mg/kg tissue EPA 8270C 34324 0.5 5 30 40-160 40-160 |[LCRA
1319-77-3 | Cresols, total mg/kg tissue EPA 8270C 88812 880 15 30 40-160 40-160 |LCRA
Dibenz (a,h) anthracene
53-70-3 (1,2,5,6- mg/kg tissue EPA 8270C 34560 0.5 5 30 40-160 40-160 |LCRA
Dibenzanthracene)
84-66-2 Diethyl Phthalate mg/kg tissue EPA 8270C 34340 0.5 5 30 40-160 40-160 |LCRA
131-11-3 Dimethyl Phthalate mg/kg tissue EPA 8270C 34345 0.5 5 30 40-160 40-160 |LCRA
84-74-2 Di-n-Butyl Phthalate mg/kg tissue EPA 8270C 34683 0.5 5 30 40-160 40-160 |LCRA
117-84-0 Di-n-octyl Phthalate mg/kg tissue EPA 8270C 34600 0.5 5 30 40-160 40-160 |LCRA
Ethanamine, N-ethyl-n-
55-18-5 nitroson (N- mg/kg tissue EPA 8270C 88818 0.01 5 30 40-160 40-160 |LCRA
Nitrosodiethylamine)
206-44-0 Fluoranthene mg/kg tissue EPA 8270C 34380 0.5 5 30 40-160 40-160 |LCRA
86-73-7 Fluorene mg/kg tissue EPA 8270C 34385 0.5 5 30 40-160 40-160 |LCRA
87-68-3 Hexachlorobutadiene mg/kg tissue EPA 8270C 34395 0.5 5 30 40-160 40-160 |LCRA
77-47-4 r';':"“h"’mcyc'o”e”tad'e mglkg | tissue |EPA8270C | 34390 05 5 30 40-160 40-160 |LCRA
67-72-1 Hexachloroethane mg/kg tissue  |EPA 8270C 34400 0.5 5 30 40-160 40-160 |LCRA
193-39-5 Indeno (1,2,3-cd) pyrene | mg/kg tissue | EPA 8270C 34407 0.7 5 30 40-160 40-160 |LCRA
78-59-1 Isophorone mg/kg tissue EPA 8270C 34412 0.5 5 30 40-160 40-160 |LCRA
91-20-3 Naphthalene mg/kg tissue EPA 8270C 34446 0.5 5 30 40-160 40-160 |LCRA
85-68-7 N-Butylbenzyl Phthalate | mg/kg tissue  |EPA 8270C 34296 0.5 5 30 40-160 40-160 |LCRA
98-95-3 Nitrobenzene mg/kg tissue EPA 8270C 34451 0.5 5 30 40-160 40-160 |LCRA
62-75-9 N-Nitrosodimethylamine | mg/kg tissue EPA 8270C 34442 17 5 30 40-160 40-160 |LCRA
924-16-3 N-nitrosodi-n-butylamine | mg/kg tissue EPA 8270C 88821 0.4 5 30 40-160 40-160 |LCRA
621-64-7 | N-Nitroso-di-n- mgkg | tissue |EPA8270C | 34432 05 5 30 40-160 40-160 |LCRA
Propylamine
86-30-6 N-Nitrosodiphenylamine | mg/kg tissue EPA 8270C 34437 0.7 5 30 40-160 40-160 |LCRA
608-93-5 | Pentachlorobenzene mg/kg tissue  |EPA 8270C 85679 14 5 30 40-160 40-160 |LCRA
87-86-5 Pentachlorophenol (PCP) | mg/kg tissue  |EPA 8270C 39060 17 5 30 40-160 40-160 |LCRA
85-01-8 Phenanthrene mg/kg tissue EPA 8270C 34465 0.5 5 30 40-160 40-160 |LCRA
108-95-2 Phenol mg/kg tissue EPA 8270C 34468 0.5 5 30 40-160 40-160 |LCRA
129-00-0 Pyrene mg/kg tissue EPA 8270C 34473 0.5 5 30 40-160 40-160 |LCRA
110-86-1 Pyridine mg/kg tissue EPA 8270C 88824 17 5 30 40-160 40-160 |LCRA
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Table A7.4 Measurement Performance Specifications for Other Contract Laboratory

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias %0Rec |LOQ Lab?
Code Quantitation |(RPD of of LCS Check
(LOQ)?! LCS/LCSD) Sample
(% Rec)
Miscellaneous Parameters
Miscellaneous Metals, Inorganics and Organics in Water
542-75-6 1,3 - Dichloropropene ng/L water EPA 8260B 34561 11 30 65-135 65-135
542-88-1 | bis (chloromethyl) ether ng/L water EPA 8260B 34268 0.002 30 65-135 65-135
63-25-2 Carbaryl ng/L water EPA 632 39750 1.0 30 65-135 65-135
21725-46-2 | Cyanazine ng/L water EPA 525.2 81757 2.0 30 65-135 65-135
57125  |Cyanide free (amenable | o) |\ |SM 4500 00722 0.005 30 65-135 65-135
to chlorination) CN-H
Cyanide, free (amenable
74-90-8 to chlorination) mg/L water 00722 0.005 30 65-135 65-135
39515-41-8 | Danitol ng/L water HPLC 04320 0.3 30 65-135 65-135
Dioxins/Furans
(TCDD Equivalents) ng/L water EPA 1613 03556 7.0E-06 30 65-135 65-135
40321-76-4 |1,2,3,7,8 PeCDD pg/L water EPA 1613 04664 NA NA NA NA
57117-41-6 |1,2,3,7,8 PeCDF pg/L water EPA 1613 04667 NA NA NA NA
57117-31-4 |2,3,4,7,8 PeCDF pg/L water EPA 1613 04670 NA NA NA NA
34465-46-8 |2,3,7,8 HXCDD (total) pg/L water EPA 1613 04678 NA NA NA NA
55684-94-1 | 2,3,7,8 HXCDF (total) pg/L water EPA 1613 04681 NA NA NA NA
1746-01-6 |2,3,7,8 TCDD pg/L water EPA 1613 34751 NA NA NA NA
51207-31-9 | 2,3,7,8 TCDF pg/L water EPA 1613 04661 NA NA NA NA
330-54-1 Diuron ng/L water EPA 632 39650 35 30 65-135 65-135
70-30-4 Hexachlorophene ng/L water EPA 8081A 88813 0.03 30 65-135 65-135
51218-45-2 | Metolachlor ng/L water EPA 525.2 82612 2.0 30 65-135 65-135
Oil and Grease ng/L water EPA 1664 00552 NA 30 65-135 65-135
Perchlorate ng/L water EPA 314.0 61209 2.0 30 65-135 65-135
Phenols, total ng/L water 32730 NA 30 65-135 65-135
7440-31-5 |Tin, dis. ng/L water EPA 200.7 01100 0.036 20 80-120 70-130
688-73-3 Tributyltin (TBT) ng/L water TCEQ 1001 30340 0.01 30 65-135 65-135
Miscellaneous Metals, Inorganics, and Organics in Sediment
71-41-0 1-Pentanol ug/kg | sediment |EPA 8260B |20476 NA 30 40-160 40-160
2-butanone
78-93-3 (methy! ethyl ketone ng/kg | sediment |EPA 8260B |75078 424 30 40-160 40-160
(MEK))
67-63-0 2-Propanol ng/kg | sediment |EPA 8260B | 20477 222 30 40-160 40-160
115-32-2 Dicofol (Kelthane) ug/kg | sediment |EPA 8081A |79799 20 30 40-160 40-160
:‘fnsmo'ec“'ar weight |\ ke | sediment |EPA 8270C |20468 4800 NA NA NA
'Fj%‘f'g‘o'ecu'ar weight | ke | sediment |EPA 8270C |20469 1580 NA NA NA
74-83-9 Methyl bromide ug/kg | sediment |EPA 8260B |88802 230 30 40-160 40-160
2385-85-5 | Mirex ng/kg | sediment |EPA 8081A |79800 650 30 40-160 40-160
Total PAH ng/kg | sediment |EPA 8270C | 20470 11400 NA NA NA
75-69-4 Trichlorofluoromethane ug/kg | sediment 34491 NA 30 40-160 40-160
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Table A7.4 Measurement Performance Specifications for Laboratory Measurements (continued)

CAS Parameter Units Matrix | Method Parameter [AWRL | Limit of Precision Bias % Rec |LOQ Lab?
Code Quantitation |(RPD of of LCS Check
(LOQ)* LCS/LCSD) Sample
(% Rec)
Miscellaneous Parameters
Miscellaneous Metals, Inorganics, and Organics in Tissue
70-30-4 Hexachlorophene mg/kg tissue  |EPA 8081A 88815 5 30 40-160 40-160
2385-85-5 | Mirex mg/kg | tissue |EPABOBIA | 81645 0.04 30 40-160 40-160
7440-02-0 | Nickel mg/kg | tissue 01069 NA 30 60-140 60-140
7782-49-2 | Selenium mg/kg | tissue |EPA 6010B 01149 2 30 60-140 60-140
7782-49-2 | Selenium mg/kg | tissue  |EPA 6020 01149 2 30 60-140 60-140
7440-66-6 | Zinc mg/kg | tissue 71938 NA 30 60-140 60-140
1 LOQs will be included in the QAP for the contract laboratory.
2 LLaboratory will be identified in QAP.
The methods listed are the preferred methods. Other methods may be employed if the laboratory is NELAP accredited for the
corresponding method, matrix, and parameter, and can meet the measurement performance specifications listed above.
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Table A7.5 Measurement Performance Specifications Biological
Benthics - Freshwater - Quantitative
PARAMETER UNITS MATRIX METHOD PAR@%IETER LAB
1= number of individuals from
subsample;
Biological Data Reporting Units | 2 = number of individuals/ft%; Water TCEQ SOP, V2 89899 NA
3 = number of individuals/m?
4 = total number in kicknet
Surber Sampler Effort, area m2 Water TCEQ SOP, V2 89901 NA
sampled
2
Ekman Sampler Effort, area m Water | TCEQ SOP, V2 89935 NA
sampled
Petersen Sampler Effort, area 2
sampled m Water | TCEQ SOP, V2 89934 NA
Hester-Dendy Duration days Water TCEQ SOP, V2 89933 NA
. 1=Surber, 2=Ekman, 3=kicknet,
Benthic Sampler 4=Petersen, 5=Hester-Dendy Water [ TCEQ SOP, V2 89950 NA
Avrea of snag surface sampled m? Water TCEQ SOP, V2 89975 NA
Undercut bank at sample point % Water TCEQ SOP, V2 89921 NA
g’g’iirthang'”g brush at sample % Water | TCEQ SOP, V2 89922 NA
Gravel substrate at sample point % Water TCEQ SOP, V2 89923 NA
Sand substrate at sample point % Water TCEQ SOP, V2 89924 NA
Soft bottom at sample point % Water TCEQ SOP, V2 89925 NA
Macrophyte bed at sample point % Water TCEQ SOP, V2 89926 NA
Snags and brush at sample point % Water TCEQ SOP, V2 89927 NA
Bedrock at sample point % Water TCEQ SOP, V2 89928 NA
Benthic Organisms, None NA Water | TCEQ SOP, V2 90005 NA
Present
Mesh Size, any net or sieve,
average bar (diagonal cm NA |TCEQSOP, V2 89946 NA
measurement) for benthic
collection
Stream Order # NA TCEQ SOP, V1 84161 NA
Ecoregion (Texas Ecoregion # NA TCEQ SOP, V1 89961 NA
Code)
Total Taxa Richness, Benthos # Water TCEQ SOP, V2 90055 NA
Diptera Taxa # Water TCEQ SOP, V2 90056 NA
Ephemeroptera Taxa # Water TCEQ SOP, V2 90057 NA
Intolerant Taxa, Benthos # Water TCEQ SOP, V2 90058 NA
Individuals as EPT Taxa % Water TCEQ SOP, V2 90060 NA
Chironomidae % Water TCEQ SOP, V2 90062 NA
Tolerant Taxa, Benthos % Water TCEQ SOP, V2 90066 NA
Grazers % Water TCEQ SOP, V2 90020 NA
Gatherers % Water TCEQ SOP, V2 90025 NA
Filterers % Water TCEQ SOP, V2 90030 NA
Dominance (3 Taxa) % Water TCEQ SOP, V2 90067 NA
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Table A7.5 Measurement Performance Specifications Biological (continued)
Benthics - Freshwater - RBA (Qualitative)
PARAMETER UNITS MATRIX METHOD PARAMETER LAB
CODE
Biological Data Reporting Units 1= number of individuals from sub- Water TCEQ SOP, V2 89899 NA
sample;
2 = number of individuals/ft;
3 = number of individuals/m?;
4 = total number in kicknet
Kicknet Effort, area kicked m? Water TCEQ SOP, V2 89903 NA
Kicknet Effort, minutes kicked minutes Water TCEQ SOP, V2 89904 NA
Debris and Shoreline Sampling minutes Water TCEQ SOP, V2 89905 NA
Effort, minutes picked
Number of individuals in benthic # Water TCEQ SOP, V2 89906 NA
RBA sub-sample (+ 100)
Benthic Sampler 1=Surber, 2=Ekman, 3=kicknet, Water TCEQ SOP, V2 89950 NA
4=Petersen, 5=Hester-Dendy
Undercut bank at sample point % Water TCEQ SOP, V2 89921 NA
Overhanging brush at sample point % Water TCEQ SOP, V2 89922 NA
Gravel substrate at sample point % Water TCEQ SOP, V2 89923 NA
Sand substrate at sample point % Water TCEQ SOP, V2 89924 NA
Soft bottom at sample point % Water TCEQ SOP, V2 89925 NA
Macrophyte bed at sample point % Water TCEQ SOP, V2 89926 NA
Snags and brush at sample point % Water TCEQ SOP, V2 89927 NA
Bedrock at sample point % Water TCEQ SOP, V2 89928 NA
Benthic Organisms, None Present NA Water TCEQ SOP, V2 90005 NA
Mesh Size, any net or sieve, average cm NA TCEQ SOP, V2 89946 NA
bar (diagonal measurement) for
benthic collection
Stream Order # NA TCEQ SOP, V1 84161 NA
Ecoregion (Texas Ecoregion Code) # NA TCEQ SOP, V1 89961 NA
Total Taxa Richness, Benthos # Water TCEQ SOP, V2 90055 NA
EPT Index, Abundance # Water TCEQ SOP, V2 90008 NA
Biotic Index (HBI) NA Water TCEQ SOP, V2 90007 NA
Chironomidae % Water TCEQ SOP, V2 90062 NA
Dominant Taxon, Benthos % Water TCEQ SOP, V2 90042 NA
Dominant FFG % Water TCEQ SOP, V2 90010 NA
Predators % Water TCEQ SOP, V2 90036 NA
Ratio of Intolerant:Tolerant taxa, NA Water TCEQ SOP, V2 90050 NA
Benthos
Total Trichoptera as Hydropsychidae % Water TCEQ SOP, V2 90069 NA
Non-insect taxa # Water TCEQ SOP, V2 90052 NA
Collector-gatherers % Water TCEQ SOP, V2 90025 NA
Total number as Elmidae % Water TCEQ SOP, V2 90054 NA
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Table A7.5 Measurement Performance Specifications Biological (continued)

Nekton- Freshwater

PARAMETER UNITS MATRIX METHOD PARAMETER LAB
CODE

Nekton, none captured NA Water TCEQ SOP, V2 98005 NA
Electrofishing effort, duration of Seconds Water TCEQ SOP, V2 89944 NA
shocking
Seining effort # of Hauls Water TCEQ SOP, V2 89947 NA
Combined length of seine hauls meters Water TCEQ SOP, V2 89948 NA
Seining effort, duration minutes Water TCEQ SOP, V2 89949 NA
Seine Minimum Mesh Size, net in Water TCEQ SOP, V2 89930 NA

average bar, Nekton

Seine Maximum Mesh Size, net in Water TCEQ SOP, V2 89931 NA
average bar, Nekton
Net length meters Water TCEQ SOP, V2 89941 NA
Electrofishing method 1 = boat Water TCEQ SOP, V2 89943 NA
2 = backpack
3 = tote barge
Avrea seined m? Water TCEQ SOP, V2 89976 NA
Stream Order # NA TCEQ SOP, V1 84161 NA
Ecoregion (Texas Ecoregion Code) # NA TCEQ SOP, V1 89961 NA
Total number fish species # Water TCEQ SOP, V2 98003 NA
Total native cyprinid species, fish # Water TCEQ SOP, V2 98032 NA
Total benthic invertivore species, # Water TCEQ SOP, V2 98052 NA
fish
Total benthic species, fish # Water TCEQ SOP, V2 98053 NA
Total sunfish species # Water TCEQ SOP, V2 98008 NA
Total intolerant fish species # Water TCEQ SOP, V2 98010 NA
Tolerant individuals (excluding % Water TCEQ SOP, V2 98070 NA
Western Mosquitofish), fish
Omnivore individuals, fish % Water TCEQ SOP, V2 98017 NA
Invertivore individuals, fish % Water TCEQ SOP, V2 98021 NA
Piscivore individuals, fish % Water TCEQ SOP, V2 98022 NA
Total Individuals seining # Water TCEQ SOP, V2 98039 NA
Total Individuals electrofishing # Water TCEQ SOP, V2 98040 NA
Individuals/seine haul # Water TCEQ SOP, V2 98062 NA
Individuals/minute electrofishing # Water TCEQ SOP, V2 98069 NA
Individuals as non-native species % Water TCEQ SOP, V2 98033 NA
Individuals w/ disease/anomalies % Water TCEQ SOP, V2 98030 NA
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Table A7.5 Measurement Performance Specifications Biological (continued)
Physical Habitat
PARAMETER UNITS METHOD PARAMETER CODE LAB
Streambed slope over evaluated reach ft/ft TCEQ SOP, V2 72052 NA
Approximate drainage area above the most TCEQ SOP, V2 89859 NA
downstream transect km?
Stream Order # TCEQ SOP, V2 84161 NA
Length of stream km TCEQ SOP, V2 89860 NA
Lateral transects made # TCEQ SOP, V2 89832 NA
Average stream width meters TCEQ SOP, V2 89861 NA
Average stream depth meters TCEQ SOP, V2 89862 NA
Instantaneous stream flow cfs TCEQ SOP, V2 00061 NA
Flow measurement method 1=gage TCEQ SOP, V2 89835 NA
2 = electric
3 = mechanical
4 = weir/flume
5 = Doppler
Habitat Flow Status 1 =no flow TCEQ SOP, V2 89848 NA
2=low
3 = moderate
4 =high
Maximum pool width at time of study meters TCEQ SOP, V2 89864 NA
Maximum pool depth in study area meters TCEQ SOP, V2 89865 NA
Total stream bends # TCEQ SOP, V2 89839 NA
Well-defined stream bends # TCEQ SOP, V2 89840 NA
Moderately defined stream bends # TCEQ SOP, V2 89841 NA
Poorly defined stream bends # TCEQ SOP, V2 89842 NA
Riffles # TCEQ SOP, V2 89843 NA
Dominant substrate 1=clay, TCEQ SOP, V2 89844 NA
2 =silt,
3= sand,
4 = gravel,
5 = cobble,
6 = boulder,
7 = bedrock,
8 = other
Avg. % of substrate gravel size or larger % TCEQ SOP, V2 89845 NA
Avg. % instream cover % TCEQ SOP, V2 84159 NA
Stream Cover Types # TCEQ SOP, V2 89929 NA
Avg. % stream bank erosion potential % TCEQ SOP, V2 89846 NA
Avg. stream bank slope degrees TCEQ SOP, V2 89847 NA
Avg. width natural riparian vegetation meters TCEQ SOP, V2 89866 NA
Avg. % trees as riparian vegetation % TCEQ SOP, V2 89849 NA
Avg. % shrubs as riparian vegetation % TCEQ SOP, V2 89850 NA
Avg. % grass as riparian vegetation % TCEQ SOP, V2 89851 NA
Avg. % cultivated fields as riparian vegetation % TCEQ SOP, V2 89852 NA
Avg. % other as riparian vegetation % TCEQ SOP, V2 89853 NA
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Table A7.5 Measurement Performance Specifications Biological (continued)

Physical Habitat (continued)
PARAMETER UNITS METHOD PARAMETER CODE LAB
Avg.% tree canopy coverage % TCEQ SOP, V2 89854 NA
Overall Aesthetics 1 =wilderness | TCEQ SOP, V2 89867 NA
2 = natural
3 =common
4 = offensive
Texas Ecoregion Code # TCEQ SOP, V2 89961 NA
Land development impact 1 =unimpacted | TCEQ SOP, V2 89962 NA
2 =low
3 = moderate
4 = high

References for Tables A7.1 - A7.5:
- United States Environmental Protection Agency (USEPA) “Methods for Chemical Analysis of Water and Wastes,” Manual #EPA-

600/4-79-020

American Public Health Association (APHA), American Water Works Association (AWWA), and Water Environment Federation
(WEF),

- “Standard Methods for the Examination of Water and Wastewater,” 20" Edition, 1998. (Note: The 21% edition may be cited if it
becomes available.)

- TCEQ Houston Laboratory Standard Operating Procedure. The principle reference for HLAB 160 is EPA 600/2-78-054. The main
reference for HLAB 200 is Standard Methods 18th edition, Method 2540G

- TCEQ SOP, V1 - TCEQ Surface Water Quality Monitoring Procedures, Volume 1: Physical and Chemical Monitoring Methods,
2008 (RG-415).

- TCEQ SOP, V2 - TCEQ Surface Water Quality Monitoring Procedures, VVolume 2: Methods for Collecting and Analyzing
Biological Community and Habitat Data, 2007 (RG-416)

- American Society for Testing and Materials (ASTM) Annual Book of Standards, Vol. 11.02
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A8  SPECIAL TRAINING/CERTIFICATION

Training on SWQM Procedures, including field methods for sampling, use and care of
sampling equipment, safety, quality assurance, etc., is provided by the SWQM Program for all
SWQM, WQS, and WQA Program personnel, and CRP participants. Training occurs on an
individual basis by experienced SWQM Program staff for new regional staff, SWQM, WQS, or
WQA staff, or any monitoring entity on a request basis. Training may also occur at set statewide
training events, at the annual SWQM Workshop, and at the annual FOD SWQM Training.

Global Positioning System (GPS) training is required of all TCEQ staff collecting and
managing positional data as stated in Section 8.12 of the TCEQ’s Operating Policies and
Procedures. All positional data entered into SWQMIS will be collected by a GPS
certified individual with an agency approved GPS device to ensure that the agency receives
reliable and accurate positional data. Certification can be obtained in any of three ways:
completing a TCEQ training class, completing a suitable training class offered by an outside
vendor, or by providing documentation of sufficient GPS expertise and experience. In lieu of
entering certified GPS coordinates, positional data may be acquired with a GPS and verified with
photo interpolation using a certified source, such as Google Earth or Google Maps. The verified
coordinates and map interface can then be used to develop a new station location.

Contractors and subcontractors must ensure that laboratories analyzing samples under
this QAPP meet the requirements contained in Section 5.4.4 of the National Environmental
Laboratory Accreditation Conference (NELAC) standards (concerning Review of Requests,
Tenders and Contracts).
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A9 DOCUMENTS AND RECORDS

The documents and records that describe, specify, report, or certify activities are listed
below in Table A9.1.

Table A9.1 Project Documents and Records

Document/Record Location

QAPPs, QAPs, amendments and appendices | SWQM, WQS, and WQA Programs - Central

Office
QAPP distribution documentation SWQM Program - Central Office
Field SOPs SWQM Program - Central Office
Laboratory Quality Manuals, SOPs, At TCEQ Houston Lab and contracting lab

calibration records, instrument printouts,
equipment maintenance logs

Field staff training records SWQM, WQS, and WQA Program Central Office
will maintain a central training file for employees.
FOD also maintains training records

Field equipment calibration/maintenance logs | In regional offices and in SWQM and WQA
Program Central Office

Field instrument printouts In regional offices and in SWQM, WQS, and
WQA Program Central Office

Field notebooks or data sheets In regional offices and in SWQM, WQS, and
WQA Program Central Office

Request for Analysis forms (RFAS) In regional offices and in SWQM, WQS, and
WQA Program Central Office

Corrective Action Documentation SWQM, WQS, and WQA Program - Central
Office

Acronyms for table listed in Section A2

All field data gathered by TCEQ are recorded in field data sheets or field notebooks and
maintained on file for five years in the region or central office. Field parameter data are required
to be reported electronically to the DM&A Data Manager via SWQMIS within 45 days of the
sampling event. DM&A staff may also request copies of field notebook data as part of a
quarterly focused validation effort. All hard copies of data are kept on file at the regional office
or in the central office and may be reviewed during TSAs. Quality Control evaluation
procedures are further described in Section B5 of this QAPP and in the TCEQ Surface Water
Quality Monitoring Program Technical Systems Audit Guide (Appendix A).

Final reports of RWAs and UAAs are unpublished documents that are permanently kept
in the WQA and WQS respective program’s central office files. The RWA Coordinator will
receive completed RWA documents from the water body project manager. The Site-Specific
Coordinator will receive completed UAA documents from the water body project manager.
When RWAs are conducted for TPDES permit reviews, the original copy is filed in the
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applicable TPDES permit file. Copies of RWAs, that are used to support a UAA that establish
uses or criteria lower than presumed uses or criteria, will be sent to the WQS Program and EPA
Region 6. Copies of RWAs that support TPDES permit reviews and originals of RWAs that
support presumed uses and criteria are also kept on file in the WQA Program in the central
office. Copies of final reports for other SSs are maintained by either the regional office or the
program in the central office that generated the report.

Documentation for analytical data is kept on file at the laboratories. Laboratory records
must be retained in accordance with the NELAC standards. These are always available and are
reviewed during audits by the TCEQ Laboratory QA Specialist. These records include the
analyst's comments on the condition of the sample and progress of the analysis, raw data,
instrument printouts, and results of calibration and QC checks. The results of routine laboratory
analysis are reported back to the collector within one month and organics are reported within six
months. These results include a comment field for reporting the description of difficulties and
problems encountered during analysis including preservation problems, interferences, and
analytical difficulties. Similarly, the collector provides comments that describe the sampling
event in ways that will help the end data user, including time of day, field conditions, water
appearance, recent runoff, unusual physical and biological conditions.

Field notes and field forms may be recorded in pencil, however, errors are to be struck
out only once with no erasures. In-house records such as multiprobe calibration logs, bacteria log
books, etc. will be recorded in indelible ink.

Laboratory Data Reports

Analytical reports from the Houston laboratory and contract laboratories must document
the test results clearly and accurately. Routine data reports should be consistent with the
NELAC 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
below.

title of report and unique identifiers on each page
name and address of the laboratory

name and address of the client

analyst name/initials

a clear identification of the sample(s) analyzed
identification of samples that did not meet QA requirements and why (i.e., holding
times exceeded)

date and time of sample receipt

analysis prep date

identification of method used

sample results

units of measure

sample matrix

dry weight or wet weight (as applicable)
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station information

date and time of sample collection

sample depth

field split results (as applicable)

bacteria holding time for SM 9223B

clearly identified subcontract laboratory results (as applicable)

analytical QC summary

a name and title of person accepting responsibility for the report

project-specific quality control results to include field split results (as

applicable); equipment, trip, and field blank results (as applicable); and reporting

limit (RL) confirmation (% recovery)

e narrative information on QC failures or deviations from requirements that may affect
the quality of results or is necessary for verification and validation of data

e LOQ and limit of detection (LOD) (formerly referred to as the reporting limit and the

method detection limit, respectively), and qualification of results outside the working

range (if applicable)

Original QA documents for the SWQM, WQS, and WQA Programs are maintained by
the Project QA Specialist within each program. Copies of approved QAPs are distributed to the
project managers. The SWQM Project QA Specialist is responsible for the distribution of copies
of the annual approved SWQM, WQS, and WQA QAPP to all Water Section Managers in the
regional offices as well as to all individuals on the Distribution List in Section A3. The Project
Manager is responsible for uploading all pertinent QA documents (QAPPs, QAPs, amendments,
etc.) to the Projects module of SWQMIS if the project data is to be loaded into the database.

Records of TSAs conducted by the SWQM, WQS, and WQA programs are maintained in
the QA files by the respective programs. These records include: completed TCEQ Surface Water
Quality Monitoring Program Technical System Audit Guides (Appendix A), TSA memos to the
auditee indicating the status of the audit, and for the SWQM Program, response memos from the
Water Section Managers in the regional offices.

The final disposition of all QA documents discussed in this section is consistent with
agency record-keeping procedures as outlined in the TCEQs Quality Management Plan. See
Table A9.1 for a detailed schedule for disposition of data records (i.e., RFA forms, Report of
Analysis [ROA] with QC Summary, and Final Analysis Reports [FARS]).
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Bl SAMPLING PROCESS DESIGN

The TCEQ SWQM, WQS and WQA Programs provide for an integrated assessment and
evaluation of physical, chemical, and biological characteristics of aquatic systems in relation to
human health concerns, ecological condition, and designated uses. SWQM, WQS and WQA
data provide a basis for the establishment of effective TCEQ management policies that promote
the assessment, protection, restoration, and wise use of Texas surface-water resources. Sampling
and analytical procedures for the SWQM, WQS, and WQA Programs are detailed in the SWQM
Procedures, Volumes 1 and 2 and in Sections B2, B3 and B4 of this QAPP.

Routine monitoring stations are sampled on a quarterly basis, however alternative
frequencies are also conducted. Routine sampling typically includes field measurements, routine
water chemistry and bacteriological analysis. Additional parameter groups may include toxic
substances in water, sediment, or fish tissue, toxicity testing of water and sediment, and fish
and/or macrobenthos community structure and habitat assessment. The SWQM Program
develops a Coordinated Monitoring Schedule (CMS) each year for routine sampling performed
by SWQM and CRP. This schedule is available on the LCRA’s Web page at http://cms.Icra.org/
and contains the specifics of all monitoring types and parameters discussed below.

Field Measurements, Routine Water Chemistry, Sediment Samples, Biological and
Bacteriological Analyses

Sampling which is common to all sites for routine monitoring includes field
measurements (DO, specific conductance, pH, and temperature), routine water chemistry, and
bacteria. The objectives of monitoring these parameters are to assess compliance with water
quality standards, determine impacts of point and nonpoint sources, and detect and describe
spatial and temporal changes. DO, water temperature, and pH are field measurements for which
water quality criteria are established for each classified water body. Specific conductance is
used as an indirect measure of another established water quality criteria, total dissolved solids.
Secchi disk or transparency tube measurements are used to determine the transparency of the
water column at each site. Specific conductance and salinity are monitored to estimate the total
concentrations of dissolved ionic matter, evaluate mixing of fresh and salt water in estuaries,
determine density stratification, and document the impact and dispersion of pollutants. The
field-measured parameters are key indicators of the status of many chemical and biological
processes. Monitoring of field measurements also provides complementary information
necessary for evaluating chemical and biological data. In order to relate chemical concentrations
and flow, instantaneous flow measurements are made at most stream sites concurrently with the
collection of water samples. In some cases, stream flow is obtained at the time of sampling from
a United States Geological Survey (USGS) gage if one is located within a quarter mile of the
sampling station if it can be shown that no contributions or reduction in flow occur between the
gauge and the sampling station. Stream flow data from flow gauges operated by the International
Boundary Water Commission (IBWC) on the Rio Grande may also be used. This may be
demonstrated by establishing a correlative flow relationship between the USGS gage and the
flow at the sampling station. Routine water chemistry samples are collected, preserved, and sent
to the TCEQ or a contract laboratory, where analyses are performed.
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The TCEQ currently monitors E. coli, Enterococcus, and fecal coliform bacteria as
indicators of human pathogen densities in order to assess support of the recreational use of water
bodies.

Organic substances (pesticides, semi-volatiles, and volatiles) and metals are monitored in
water, sediment, and fish tissue at selected sites. The SWQM Program focuses toxic substances
monitoring on those sites deemed to have a likelihood of being impacted by anthropogenic
sources and selects sample stations based on factors such as: sites near dischargers that have
shown receiving water or effluent toxicity, sites that have shown recurring surface water and/or
sediment toxicity, sites near large industrial or domestic discharges, areas that receive high
nonpoint source loads, areas with exceptional recreational uses, sites near hazardous waste
facilities, sites downstream of major metropolitan areas, areas adjacent to Superfund sites, and
sites which exhibit biological impairment. Toxic substances in water, sediment, and fish tissue
may be monitored at these sites to evaluate compliance with applicable water quality standards,
determine their prevalence and magnitude, and detect and describe spatial and temporal changes.
The TCEQ’s SWQM Program monitors surface waters for compliance with all numeric TSWQS
criteria with a few exceptions. Some compounds, such as Dioxins, are not often monitored due to
the prohibitive expense of analysis. Other compounds, such as tributyltin, perchlorate, or
atrazine, are unlikely to occur outside of specific geographic areas of the state, so samples may
not be collected for those analytes statewide. The list of core parameters for all sample types,
including organics, is found in Chapter 6, Commonly Used Parameter Codes in the SWQM
DMRG, (February, 2009 or most recent version).

The results of monitoring sediment chemistry may be used to evaluate the condition of
the benthic habitat, determine point and nonpoint source impacts, and to monitor rates of
recovery following establishment of pollution controls or improved wastewater treatment. In
addition to monitoring toxic chemical contaminants in sediments, conventional parameters in
sediment are also measured. Conventional parameters include: percent solids, for determination
of water content; sediment grain size, for availability of contaminants and habitat availability;
and total organic carbon, for bioavailability of organic contaminants that adsorb to particulates.
Chapter 6 of the SWQM Procedures Volume 1 provides details on collecting sediment samples.

The results of monitoring fish tissue chemistry may be used to evaluate the risk to human
health, ecosystem health as well as risk to predators, long term trends of bioaccumulative
contaminants, and to establish background conditions of contaminants in aquatic organisms.
Whole fish samples are analyzed for all purposes listed above. Risks to consumers are assessed
using edible tissue samples. Chapter 7 of the SWQM Procedures Volume 1 provides details
about collecting fish tissue samples.

Ambient toxicity tests are a direct measurement of toxic conditions in the environment.
Sensitive test organisms are exposed to water or sediment collected from a water body and the
lethal (causing death) or sublethal (interfering with growth or reproduction) effects are
determined by examining the organisms after several days. Ambient toxicity tests can indicate a
toxic condition that is not evident from the chemical tests available for environmental samples.
Only a limited number of toxic compounds can be measured at the low levels that are often toxic,
and several compounds may interact or provide an additive toxic effect. These conditions are
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revealed by ambient toxicity tests. Water and sediment toxicity are not routinely monitored.

Biological communities (fish and benthic macroinvertebrate) are useful in assessing
water quality for a variety of reasons, including their sensitivities to low-level disturbances and
their functioning as continuous monitors. Monitoring of resident biota, thus, increases the
possibility of detecting episodic spills and dumping of pollutants, wastewater treatment plant
malfunctions, toxic nonpoint source pollution, or other impacts that periodic chemical sampling
is unlikely to detect. Perturbations of the physical habitat such as sedimentation from storm
water runoff, dredging, channelization, and erosion may also be detected through biological
monitoring in combination with habitat assessment.

In addition to biological work done as part of SS, UAA, ALA, ALM, and RWA projects,
biological monitoring may also be conducted in water bodies that have DO (aquatic life)
concerns, have been identified as not supporting the toxic criteria, or have limited biological data
sets indicating nonsupport of the use. The objective of monitoring fish and benthic
macroinvertebrate communities is to detect and describe spatial and temporal changes in the
structure and function of these communities. These results may be used to assess impacts of
point and nonpoint sources, assess the biological community condition, determine the
appropriate aquatic life uses, monitor rates of recovery following implementation of improved
wastewater treatment controls, and provide an indication of potential adverse conditions. Details
of the TCEQ’s biological monitoring are found in the SWQM Procedures Volume 2.

Other variables may be added to the SWQM Program as information needs arise.
Training and monitoring protocols along with appropriate approved amendments to the QAPP
will be completed as these other tests are added.

Station and parameter code inventories may be found on the CRP website at:
http://www.tceq.state.tx.us/compliance/monitoring/crp/data/crp-resources.html.

Criteria for selecting monitoring sites are contained in the SWQM Procedures Volume 1
and 2. Work plans for ALAs, ALMs, UAAs, RUAASs, ISs, RWAs, and SSs are approved and
documented individually using the formats contained in Appendices B and C.
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B2 SAMPLING METHODS

Sample collection procedures, including any implementation requirements,
decontamination procedures and materials needed, specific performance requirements for the
method, any needed support facilities, preparation and decontamination of sampling equipment,
including disposal of decontamination by-products are described in the SWQM Procedures
Volumes 1 and 2.

The selection and preparation of sample containers and equipment, sample volumes,
vouchering, preservation methods, maximum holding times to sample extraction and/or analysis,
as well as requirements for documentation of field sampling activities are described in the
SWQM Procedures Volumes 1 and 2.

In addition standardized forms for reporting flow, aquatic life use monitoring checklists,
habitat assessment forms, field biological assessment forms, and records of bacteriological
analyses (if applicable) are part of the field data record.

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:

o Loose-leaf field notes and field forms may be recorded legibly in indelible ink
(preferred) or pencil with no erasures, modifications, write-overs or multi-line cross-
outs. Bound field notes and forms and in-house field and lab records (multiprobe
calibration logs, bench logs, etc.,) must be recorded in indelible ink with no
modifications, write-overs or multi-line cross-outs;

e Correction of errors with a single line followed by an initial and date;

¢ Close-out on incomplete pages with an initialed and dated diagonal line.

Deficiencies, Nonconformances and Corrective Action Related to Sampling Requirements

Deficiencies are defined as unauthorized deviations from procedures documented in the
QAPP or other applicable documents. Nonconformances are deficiencies which affect data
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 sample site adjustments.

The collector has primary responsibility for responding to failures in the sampling or
measurement systems. Deficiencies are documented in logbooks, field data sheets, etc. by field
or laboratory staff. Nonconformances are also documented in calibration logbooks, field data
sheets, etc. by field or laboratory staff. Data problem resolution is discussed in detail in Section
B10 of this document. If field sampling requirements are not met, the collector will report the
problem in the comment section of their field notes and will make independent judgments about
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whether or not a deficiency constitutes a nonconformance. Nonconforming data will not be
reported to SWQMIS. The data collector, working with the respective program’s Project QA
Specialist and DM&A staff as needed, will exercise best professional judgment to determine if
data associated with deficiencies will be submitted to SWQMIS. Actions will be taken to replace
or repair broken equipment prior to the next field use. Data collected using equipment known
(or discovered) to be faulty will not be entered into the SWQMIS database. If data are entered
prior to the discovery of the fault, the subject data will be qualified appropriately by submitting a
Data Correction Request (DCR) Form to the DM&A Section.

Nonconformances or deficiencies identified by program coordinators through annual
TSAs are the responsibility of regional or central office water program managers. Managers
provide a written response describing corrective actions and a timeline for implementation of
these corrective actions for each finding that can adversely affect data quality as described in
Section C1 of this QAPP. The Project QA Specialist for each program tracks these corrective
actions and notifies management of deficiencies in executing specific actions.
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B3 SAMPLE HANDLING AND CUSTODY

Proper sample handling procedures for water, sediment and tissue samples are discussed
in Chapters 5, 6, and 7 of the SWQM Procedures Volume 1, respectively. Sample handling of
biological samples is discussed in the SWQM Procedures VVolume 2.

Water, sediment, and tissue samples collected by the SWQM, WQS, and WQA Programs
are submitted to the TCEQ laboratory or contract laboratory with a Request for Analysis (RFA)
form. The RFA form (Figures B3.1 and B3.2) is a printable electronic form that is created in the
SWQMIS database by system users. Each RFA is generated with a uniqgue RFA Tag Number to
allow tracking ambient samples and associated field QC (as required per the SWQM Procedures
Manual, Volume 1) samples submitted for analysis. Information required on the RFA form
includes: Region, Collector’s Email 1D, Program Cost Account (PCA), Station Identification
(ID), Segment ID, Station Description, Submitting Entity, Collecting Entity, Monitoring Type,
RFA tag number, End Date, End Time, and Depth (meters only), Field Specific Conductance,
Field pH, and Number of Containers for Grab Samples. For composite samples, the following
fields are also required: Start Date, Start Time, Composite Category, and Composite Type.
Procedures for creating and preparing RFA forms are described in the Surface Water Quality
Monitoring Information System Users Guide (March 2007, or most recent version). The data
collector has the primary responsibility to assure that all pertinent information is recorded
correctly and completely.

If both water and sediment samples are collected, separate RFA forms for the water
samples and sediment samples must be submitted. Routine water chemistry and metals in water
analyses may be requested on the same tag.

At a minimum, sample containers are labeled with the RFA tag number, station location
or Station ID, date and time of sample collection, and sample type. Other required sample
information (acid or base preservation, field filtering, etc.) is described by sample type in the
SWQM Procedures Manual, Volumes 1 and 2.

Per EPA instructions, water and sediment samples collected as part of the EPA’s Region
6 Ambient Toxicity Monitoring Program (TOXNET) are submitted to the EPA Laboratory in
Houston without an RFA form. Sample containers are labeled with the Station 1D, location, and
date. The name, address, and phone number of the sample collector is included on an EPA
sample form. Information about the Region 6 EPA TOXNET program may be found at the link
below:

http://www.epa.gov/region6/6lab/r6biomon.htm

Samples are placed in the ice chest with enough ice to completely fill the ice chest. The
samples and ice may be placed in a large plastic bag (preferred) to prevent the ice chest from
potentially leaking during transport to the laboratory. RFA forms are placed in a plastic bag and
taped to the inside of the ice chest lid (preferred), or they may be placed in an envelope and taped
to the top of the ice chest. Ice chests are sealed with tape before shipping, and it is assumed that
samples in tape-sealed ice chests are secure whether being transported by staff vehicle, by
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common carrier, or by commercial package delivery. The receiving laboratory has a sample
custodian who examines the samples for correct documentation, proper preservation,
temperature, and holding times.

Laboratories will follow laboratory sample custody procedures outlined in their QA
plans. Laboratory QA plans are on file with the respective laboratory. These QA Plans are
reviewed by the TCEQ QA Section during laboratory audits.

Deficiencies, Nonconformances and Corrective Action Related to Sample Handling and
Custody

Deficiencies are any deviation from procedures defined in the QAPP, SWQM Procedures
Manual, SOPs, or Data Management Reference Guide, or other applicable documents.
Deficiencies may invalidate resulting data and may require corrective action. Nonconformances
are deficiencies which affect data quality and render the data unacceptable. Deficiencies and
nonconformances related to sample handling and custody include but are not limited to delays in
transfer, resulting in holding time violations; incomplete documentation, including lack of
signatures; possible tampering of samples; broken or spilled samples, etc.

Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory
staff. Samples with deficiencies such as incomplete documentation or signatures may be
processed for analysis with the deficiencies noted, however, nonconformances such as hold time
exceedances, broken samples, preservation errors, etc. should not be processed for analysis by
the laboratory. Data problem resolution is discussed in detail in Section B10 of this document.
No data will be entered into the SWQMIS database which were known to be problematic due to
sample handling or custody nonconformances. If data are entered prior to the discovery of the
fault, the subject data will be qualified appropriately by submitting a DCR Form to DM&A staff.

Nonconformances or deficiencies identified by SWQM staff through annual TSAs are the
responsibility of regional or central office water program managers. Managers provide a written
response describing corrective actions and a timeline for implementation of these corrective
actions for each finding that can adversely affect data quality. Corrective action may include data
to be invalidated and samples re-collected. The SWQM Program tracks these corrective actions
and notifies management of deficiencies in meeting them.
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Section B3

Figure B3.1 SWQM Program Request For Analysis Form (Front)

RFA TAG #

Texas Commission on Environmental Quality
SURFACE WATER QUALITY MONITORING PROGRAM

Region 99 Generator's e-mail ID

LAB

REQUEST FOR ANALYSIS (RFA)

RCYPHER@TCEQ.STATE.TX.US
LAB#

FCA

Station 1D

Segment ID Collector

Description
Identify the type of sample using | Collecting Entity List  RFA  numbers  and  Program
the the submitting and FO  Field Dperations ST Standarcs Team Codes of all associated samples.
collecting entity, and monitoring S0 SWOMCO Team ™ TMDLCO Team
type codes provided at right. AS  Assessment CO Team GW  Groundwater
WC Menitoring Type - Sample Codes Tag ID PC
; BE  Biased Event
Submitting Entity BF  Biased Flow Tag D PC
B5  Biased Season 9
e RT  Routine / Baseline
Collecting Entity
Menitoring Type - QC Codés
— FS  Field Split FB  Field Blank
Monitoring Type EE  Equipment Blank TBE  Trip Blank
GRAB SAMPLE: COMPOSITE SAMPLE: for water, sediment and tissue composite samples
Diite / 190 Start Date / /20 Start Time hrs:  Start Depth meters
—mm T ad VY —mm . ad T v
End Time End Date o / 120 fndTime e hrs: End Depth ___ meters
hh mm mm T ad . Ty
) Carnpasi ¥ T=Time S=Space B=Both; F=Flow Weight
End ”emh_ el Compasite Type 8 number of grabek
LAB INFORMATION:  Specific Conductance Field pH Mo. containers Bacteria Bottle Lot #
HAZARDS OR SPECIAL INSTRUCTIONS
REQUESTWATER, SEDIMENT, & TISSUE ON SEPARATE FORMS (Run only tests circled)
NOTE: IF USING O THER THAMN TCEQ LAB, CONSULT WITH LAB FOR VOLUME AND CONTAINER REQUIREMENTS

CHEMICALS IN WATER

ROUTINE CHEMICAL:
=1L, iced
Total Alkalinity
| Chloride
155
VSS
i Mitrate + Nitrite
Sulfate
Fluoride

-1 Licsd -
Chlorophyll a

SO0l Ha 504, < pH 2, iced

Ammonia
Total Phosphorus

Fecal Coliform

MISCELLANEOUS CHEMICAL:

= 100 M, iced (must b in a separate container )

1L, NaCH »pH 12, 023 ascorbic acid, iced (alert lak)

Cyanide
E.Coli
Dilution{Ched: one ) Mone 10mi 1l i X . p
|- 1L, glass HOL pH<2, iced -
Enterococc : Oil and Grease
-dLiced- | - 200mLiced
BOD TOS {lab measurement)
< 110mL, H2 904, iced - i+ 50, fiedd fltered
COD - rraybe analysed frem reuting preserved samgle : Orthophosphate - P

o188
TEM
RECEIVED BY LAB: initials Date Time Cooler Tempe pH checked? yes /no
Motes:
TCEQHLPS Faern 0220M3 (e 08/01/2011)
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Section B3

Figure B3.2 SWQM Program Request For Analysis Form (Back)

NOTE: IF USING OTHER THAN TCEQ LAB, CONSULT WITH LAB FORVOLUME AND CONTAINER REQUIREMENTS

5009, iced
{1-pint glass or plastic, w/Teflondined lid)

£00g, no headspace, iced
{1-pint glass wiTeflonined lid)

METALS IN WATER
ROUTINE METALS: { TOTAL METALS: | MISCELLANEO LS METALS:
Dissolved | .
. i Total or Dissolved
-1 LTER- | Aluminum |
| Aluminum i Magnesium | Arsenic | Antimony Strontium
1 1 " 1 )
+ Arsenic | Manganese | Cadmium | Barium Titanium
| Cadmium | Nickel | Caleium | Beryllium Thallium
i 1 ' i i Tin
Calc j ! Chromium ' e
[ c:“”"f‘ | Potassium | Coppor ;(_Ohd" Vanadium
romium Silver , = i Molybdenum Hardness (CaCO3)
i Copper . Sodium | Iron |
! lron | Zinc | Lead i
| Lead | Magnesium | Chromium hex (dissolved) - so0el, ieed
i , M . . {rruist bee i 8 separate container)
| .ang.m?w | Matify all labs in advance
Mercury - Total or Dissolved I Nldwl_ I
! {low level) 200mL Teflon hottle or | Potassium !
borosilicate glass: unacidified | Silver |
| Sodium 1
| Selenium - Total or Dissolved I Zinc !
200 mL HNO '
(may be taken from 1 L. bottle)
SEDIMENT
TOTAL METALS: VOLATILE ORGANICS: OTHER

Aluminum Iron Pesticides |
Arsenic Manganese |
Barium Mercury - : :
Cadmluni Nickel semivolatiles, low level |
Chromium Selenium
Copper Silver Conventionals for Organics i
Lead Zing -500g, iced - i
CONVENTIONALS FOR METALS {1-pinit glass o plastic, wiTeon ined lid) |
500g, iced |

{1-pint glass o plastic. wiTeflondined lid)

Percent Total Solids
Total Organic Carbon
Sediment Grain Size

Percent Total Solids
Total Organic Carbon
Sediment Grain Size

ORGANICS IN WATER
Organophosphorus 1 Organochlorine 1 Chlorinated | Volatiles, Low level: | Semivolatiles, Low level:
] Pesticides, Low level: ' Pesticides, Low level: ' Herbicides, Low level: including MTBE i
ENTRE Lot Liced - Thiea VOAals, iced. - AL iced-
| lsolvent insed glass H W rinsed glass {add 2 -4 drops B [ghass salvent rinsed
wiTeflon lined lid) I wiTeflon lined lid) I wiTeflon linad lid) no headspace wiTeflonlined lid)
! !
i i
i i
TISSUE
Whole fishor fillet Species EPA Species Code # of individuals

METALS: PESTICIDES: SEMIVOLATILE ORGANICS:
- 200g, preferably fresh, stored on ice, freazs if i

holding more than four days i

Low level and Percent Lipids Low level

Same 2003 samgle Sam 2003 sample

Arsenic Lead i
Cadmium Mercury |
Chromium Selenium |
Copper '

TCEQLPS Formy Q220M9 Rev, 06-01-2011)

Date/Time Field
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B4  ANALYTICAL METHODS

The preferred analytical methods, associated matrices, and performing laboratories are
listed in Tables A7.1 - A7.4 of Section A7. The authority for analysis methodologies under the
SWQM Program is derived from the TSWQS 88307.1 - 307.10 in that data generally are
generated for comparison to those standards and/or criteria. The TSWQS state that “Procedures
for laboratory analysis will be in accordance with the most recently published edition of
Standard Methods for the Examination of Water and Wastewater, the latest version of the TCEQ
Surface Water Quality Monitoring Procedures, 40 Code of Federal Regulations Part 136, or
other reliable procedures acceptable to the Agency.”

Laboratories collecting data under this QAPP are compliant with the NELAC standards.
Copies of laboratory quality manuals and standard operating procedures are available for review
by the TCEQ.

The laboratory supervisor of each contracted lab has primary responsibility for
responding to a failure of analytical systems. Solutions that are consistent with the measurement
objectives will be reached in consultation with the project manager.

Standards Traceability

All standards used in the field and laboratory are traceable to certified reference
materials. Standards preparation is fully documented and maintained in a standards log book.
Each documentation includes information concerning the standard identification, starting
materials, including concentration, amount used and 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.

Corrective Action Related to Analytical Methods

Failures in laboratory measurement systems involve, but are not limited to, such things as
instrument malfunctions, failures in calibration, failure of LCS recovery and/or LCS/LCSD
precision, and blank contamination. These problems are generally apparent at the beginning of
the run before the analysis of samples occurs. When such issues arise, the problem must be
investigated and resolution attempted. If the problem is resolved, the analyst documents the
problem in his/her laboratory record, takes any applicable corrective action (as defined by the
reference analytical method, laboratory SOP, laboratory QA manual, etc.) and resumes analysis.
If the problem cannot be resolved immediately, the supervisor is notified. The analyst and
supervisor make appropriate corrective actions, document the problem and its resolution, and
continue the analysis of samples.
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Laboratory data falling into any of the categories below is qualified by the laboratory,
and reported to SWQMIS.

1. The percent Recovery of the LCS or LCSD is not within SWQM QOs. Samples will
be rerun if within holding time (except chlorophyll a).

2. The RPD of LCS/LCSD is not within SWQM QOs. Samples will be rerun if within
holding time (except chlorophyll a).

3. The recovery of the LOQ check standard (as listed in Tables A7.1 - A7.4) is not
within SWQM QOs. Analysis will be rerun if samples are still within holding time
(except chlorophyll a).

Current qualifier notes to be used for SWQM samples are located in Chapter 9 of the
SWQM DMRG available on the web:

http://www.tceq.state.tx.us/compliance/monitoring/water/quality/data/wdma/dmrg_index.html
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BS5 QUALITY CONTROL

Procedures to verify the degree of quality actually attained on environmental samples are
performed at various stages of data collection. Standard, documented procedures will be used
for all field measurements and activities. Reasons for the use of nonstandard procedures will be
clearly documented in the field notes and in the report. Table 10-1 in the SWQM Procedures
Volume 1 summarizes the required QC samples for water and sediment.

Laboratory Measurement QC Requirements and Acceptability Criteria

Detailed laboratory QC requirements and corrective action procedures are contained
within the individual laboratory QAPs. The minimum requirements that all participants abide by
are stated below. Lab QC sample results are submitted with the laboratory data report.

Batch - A batch is defined as environmental samples that are prepared and/or analyzed
together with the same process and personnel, using the same lot(s) of reagents. A preparation
batch is composed of one to 20 environmental samples of the same NELAP-defined matrix,
meeting the above mentioned criteria and with a maximum time between the start of processing
of the first and last sample in the batch to be 25 hours. An analytical batch is composed of
prepared environmental samples (extract, digestates or concentrates) which are analyzed together
as a group. An analytical batch can include prepared samples originating from various
environmental matrices and can exceed 20 samples.

Method Specific QC requirements — QC requirements (e.g., sample duplicates,
surrogates, internal standards, continuing calibration samples, interference check samples,
positive control, negative control, and media blank) other than those specified later this section,
are to be adhered to as specified in the methods. The requirements for these samples, their
acceptance criteria or instructions for establishing criteria, and corrective actions are method-
specific.

Detailed laboratory QC requirements and corrective action procedures are contained
within the individual laboratory quality manuals. The minimum requirements that all
participants abide by are stated below.

Limit of Quantitation (LOQ) — The laboratory will analyze a calibration standard (where
applicable) at the LOQ concentration on each day samples are analyzed. All calibrations must
meet the requirements of the analytical method or corrective action shall be implemented.

LOQ in Sediment and Tissue Samples — When considering LOQs for solid samples and
how they apply to results, two aspects of the analysis are considered: (1) the LOQ of the
sample, based on the “real-world” in which moisture content and interferences affect the
result and (2) the LOQ in the QAPP which is a value less than or equal to the AWRL
based on an idealized sample with zero % moisture.
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The LOQ for a solid sample is based on the lowest non-zero calibration standard (as are
those for water samples), the moisture content of the solid sample, and any sample
concentration or dilution factors resulting from sample preparation or clean-up.

To establish the solid-phase LOQs listed in Tables A7.1 - A7.4, the laboratory will adjust
the concentration of the lowest non-zero calibration standard for the amount of sample
extracted, the final extract volume, and moisture content (assumed to be zero %
moisture). Each calculated LOQ will be less than or equal to the AWRL on the dry-
weight basis to satisfy the AWRL requirement for sediment and tissue analyses. When
data are reviewed for consistency with the QAPP, they are evaluated based on this
requirement. Results may not “appear” to meet the AWRL requirement due to high
moisture content, high concentrations of non-target analytes necessitating sample
dilution, etc. These sample results will be submitted to the TCEQ with an explanation on
the data summary as to why results do not appear to meet the AWRL requirement.

LOQ Check Sample— An LOQ check sample consists of a sample matrix (e.g., deionized
water, sand, commercially available tissue) free from the analytes of interest spiked with verified
known amounts of analytes or a material containing known and verified amounts of analytes. It
is used to establish intra-laboratory bias to assess the performance of the measurement system at
the lower limits of analysis. The LOQ check sample is spiked into the sample matrix at a level
less than or near the LOQ for each analyte for each batch of samples analyzed.

The LOQ check sample is carried through the complete preparation and analytical
process. LOQ check samples are run at a rate of one per analytical batch.

The percent recovery of the LOQ check sample is calculated using the following equation
in which %R is percent recovery, SR is the result obtained, and SA is the expected concentration
of the check standard:

%R = SR/SA * 100

Control limits are used to determine the acceptability of LOQ check sample analyses as
specified in Tables A7.1 - A7.4.

Laboratory Control Sample (LCS) - An LCS consists of a sample matrix (e.g., deionized
water, sand, commercially available tissue) free from the analytes of interest spiked, with
verified known amounts of analytes. An LCS can also be a material containing known and
verified amounts of analytes. An LCS is used to establish intra-laboratory bias to assess the
performance of the measurement system. The concentration of the LCS is less than or near the
mid point of the calibration curve for each analyte. The LCS must be spiked with all the target
analytes being measured, except in cases of organic analytes with multipeak responses.

The LCS is carried through the complete preparation and analytical process. LCSs are
run at a rate of one per analytical batch.
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The following formula is used to calculate percent recovery for the LCS, where %R is
percent recovery; SR is the measured result; and SA is the expected concentration:

%R = SR/SA * 100

Control limits are used to determine the acceptability of LCS analyses as specified in
Tables A7.1 - A7.4.

Laboratory Duplicates — A laboratory duplicate consists of an additional aliquot of a
sample from the same container as the original sample, which is then subjected to the same
preparation and analysis steps as the original sample. A laboratory control sample duplicate
(LCSD) is prepared by spiking a second aliquot of analyte-free matrix. Both theLCS and LCSD
are carried through the entire preparation and analytical process. LCSDs are used to assess
precision and are performed at a rate of one per preparation batch.

For most parameters, precision is evaluated using the RPD between the LCS and LCSD
results. For any pair of results, X; and X, the RPD is calculated using the following equation:

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

For bacteriological parameters, precision is evaluated using the results from laboratory
duplicates. Bacteriological duplicate analyses are performed on samples from the sample bottle
on a 10% basis.

The base-10 logarithms of the result from the original sample and the result from its
duplicate will be calculated. The absolute value of the difference between the two logarithms
will be calculated, and that difference will be compared to the precision criterion in Appendix A
Table A7.1- A7.4.

If the difference in logarithms is greater than the precision criterion, all samples
associated with that failed duplicate (usually a maximum of 10 samples) will be considered to
have excessive analytical variability and will be qualified as not meeting project QC
requirements.

The precision criterion in Appendix A Table A7.1 for bacteriological duplicates applies
only to samples with concentrations > 10 MPN/100mL. Field splits will not be collected for
bacteriological analyses.

Matrix spike (MS) — Matrix spikes are prepared by adding a known mass of target analyte to a
specified amount of matrix sample for which an independent estimate of target analyte
concentration is available. Matrix spikes are used to determine any effects the sample-specific
matrix may have on the analytical system’s performance.

Matrix spikes indicate the effect of the sample on the precision and accuracy of the
results generated using the selected method. The frequency of matrix spikes is specified by the
analytical method, or a minimum of one per preparation batch, whichever is greater. To the
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extent possible, matrix spikes prepared and analyzed over the course of the project should be
performed on samples from different sites.

The components to be spiked shall be as specified by the mandated analytical method.
The results from matrix spikes are primarily designed to assess the validity of analytical results
in a given matrix, and are expressed as percent recovery (%R).

The percent recovery of the matrix spike is calculated using the following equation,
where %R is percent recovery, SSR is the result from the spiked sample concentration, SR is the
result from the unspiked sample, and SA is concentration of the spike added:

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

Matrix spike recoveries are compared to the acceptance criteria as published in the
mandated test method. For matrix spike results outside established criteria, the data for the
analyte that failed in the parent sample is not acceptable for use under this project. The result
from the parent sample associated with that failed matrix spike will be considered to have
excessive analytical variability and will be qualified by the laboratory as not meeting project QC
requirements. Corrective action shall be documented and the data reported with appropriate data
qualifying codes.

Method blank —A method blank is a sample of matrix similar to the batch of associated
samples (when available) that is free from the analytes of interest and is processed
simultaneously with and under the same conditions as the samples through all steps of the
analytical procedures. The method blanks are prepared and analyzed at a rate of one per
preparation batch. The method blank is used to document that the analytical process is free of
contamination. The concentration of each analyte of interest in a method blank should be less
than the corresponding LOQ.

When target analyte concentrations in field samples are high, method blank results for the
analytes of interest should be less than 5% of the lowest concentration found in the batch.
Samples associated with a contaminated blank shall be evaluated as to the best corrective action
for the samples (e.g. reprocessing or data qualifying codes). In all cases the corrective action
must be documented.

In those instances for which no separate preparation method is used (example: volatiles in
water) the batch shall be defined as environmental samples that are analyzed together with the
same method and personnel, using the same lots of reagents, not to exceed the analysis of 20
environmental samples.

Sampling Quality Control Requirements and Acceptability Criteria
Additionally, QC samples will be collected in the field. General requirements for both

optional and required field QC samples are outlined in Table B5.1. More detailed information
for these samples is outlined in Chapter 10 of the SWQM Procedures Volume 1. QC data
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requirements are to be followed and tracked by each collector by logging the field QC samples
and tracking which other field samples are associated with each QC sample. DM&A Section
staff review the data for field splits and blanks using the SWQM Guidance for Quality Assurance
of Splits and Blanks (Appendix E). If data are identified that need to be qualified, DM&A will
take corrective action as described in section B10 of this QAPP.

Field blank — Field blanks are required for total metals-in-water samples when collected
without sample equipment (i.e., as grab samples). A field blank is prepared in the field by filling
a clean container with pure deionized water and appropriate preservative, if any, for the specific
sampling activity being undertaken. Field blanks are used to assess the contamination from field
sources such as airborne materials, containers, and preservatives.

The concentrations of each analyte of interest in field blanks should be less than the
applicable LOQ. When target analyte concentrations in field samples are high, field blank
results for analytes of interest should be less than 5% of the lowest concentration found in the
batch.

Field equipment blank - Field equipment blanks are required for metals-in-water samples
when collected using sampling equipment. A field equipment blank is a sample of analyte-free
media that has been used to rinse common sampling equipment to check the effectiveness of
decontamination procedures. It is collected in the same type of container as the environmental
sample, preserved in the same manner and analyzed for the same parameters.

The concentrations of each analyte of interest in field equipment blanks should be less
than the applicable LOQ. When target analyte concentrations in field samples are high, field
equipment blank results for analytes of interest must be less than 5% of the lowest concentration
found in the batch.

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 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.

The precision of two field split results is evaluated using the relative percent difference
RPD between the results. RPD is calculated using the following equation, where (X; and X) are
the two results:

RPD = (X1 - X2)[{(X1+X5)/2} * 100]

A 30% RPD criteria will be used to screen field split results as a possible indicator of
excessive variability in the sample handling and analytical system. If it is determined that
elevated quantities of analyte (i.e., > 5 times the LOQ) 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 individual sample results may be invalidated based on the examination of all extenuating
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information. The information derived from field splits is generally considered to be event
specific and would not normally be used to determine the validity of an entire batch; however,
some batches of samples may be invalidated depending on the situation. Professional judgment
during data validation will be relied upon to interpret the results and take appropriate action. The
qualification 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.

Trip blank - Trip blanks are required for volatile organic analyses (VOA) only. VOA trip
blanks are samples prepared in the laboratory with laboratory pure water and preserved as
required. A trip blank is submitted with each ice chest of VOA samples submitted to the
laboratory. They are transported to the sampling site, handled like an environmental sample, and
returned to the laboratory for analysis. Trip blanks are not opened in the field. Their purpose is
to check contamination of the sample through leaching of the septum. The analysis of trip blank
should yield values less than the LOQ. When target analyte concentrations are very high, blank
values should be less then 5% of the lowest value of the batch, or corrective action will be
implemented.

Field (environmental) duplicate - A field or environmental duplicate is a second sample
from the same location, collected in immediate succession, using identical techniques. Field
duplicate samples are sealed, handled, stored, shipped, and analyzed in the same manner as the
primary sample. Field duplicates are not required as part of the routine SWQM Program, but
may be inserted into the sample regime, if needed for a specific reason.

If the needs of a sampling project are met with field duplicates, the recommended
minimum frequency is one with every 10th sample. If fewer than 10 samples are collected in a
month, submit one set of field blanks for that month.

Replicate samples — Field QC samples are not required for sediment or tissue samples.
Replicate sediment samples are not required as part of the routine SWQM Program, but if
needed, may be inserted into the sample regime for a specific reason. The frequency is
determined by the needs of the project.
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Section B5

Table B5.1 Summary of QC Samples

QC Sample Parameter Minimum Purpose Required | Submit to
Type (Group) Frequency SWQMIS
Field splits (FS) | Routine water 1 per 10 samples or 1 per Check for consistency of Yes Yes
chemistry month (< 10 samples) preservation, handling,
shipping
Equipment Metals in water 1 per sample run or 1 per 10 | Check for contamination Yes Yes
blank (EB) (dissolved) samples if > 10 samples from sampling
collected in one run equipment, supplies
Field blank Total metals in 1 per sample run or 1 per 10 | Check for contamination Yes Yes
(FB) water (when samples if > 10 samples from sample collection,
collected directly | collected in one run preservation, handling,
from a water shipping
body)
Trip blank (TB) | Volatile organics | One per ice chest Check for sample Yes Yes
in water containing VOA samples contamination
Field Water (organics, 1 per 10 samples or 1 per Environmental Optional Optional
(environmental) | metals, routine month (< 10 samples) variability
duplicate chemistry)
Field splits (FS) | Organics, metals 1 per 10 samples or 1 per Check for consistency of Optional Optional
month (< 10 samples) preservation, handling,
shipping
Equipment Water (organics, 1 per sample run or 1 per 10 | Check for contamination Optional Optional
blank (EB) routine water (> 10 samples collected in from sampling
chemistry) one run) equipment, supplies
Field blank Water (organics, 1 per 10 samples or 1 per Check for contamination Optional Optional
(FB) metals, routine month (< 10 samples) from sample collection,
chemistry) preservation, handling,
shipping
Replicate Sediment Determined by project Environmental Project Optional
needs variability Specific
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAINTENANCE

To minimize downtime of measurement systems, all field sampling and laboratory
equipment must be maintained in working condition. Also, backup equipment or common spare
parts will be available so that if any piece of equipment fails during use, repairs or replacement
can be made as quickly as possible and the measurement tasks resumed.

Before any water quality investigation begins, availability of proper equipment should be
verified. This includes sampling equipment, safety equipment, and field measurement
equipment (with calibration standards). It should be verified that all collectors involved in field
activities have been trained to properly use the equipment. Training for data collectors is
discussed in Section A8.

Field Equipment

All field equipment which has a manufacturer’s recommended schedule of maintenance
will receive preventive maintenance according to that schedule unless otherwise described in the
SWQM Procedures VVolumes 1 and 2. Other equipment used only occasionally will be inspected
for availability of spare parts, cleanliness, battery strength, etc. at least annually and especially
prior to being taken into the field. Common spare parts which should be available include but
are not limited to: batteries and multiprobe parts. After use in the field, all equipment will be
rechecked for needed maintenance. Sampling equipment is inspected and tested upon receipt
and is assured appropriate for use. Acceptance criteria and procedures for resolution of
deficiencies are contained in TCEQ’s Guide for Administrative Procedures Manual and in the
SWQM Procedures Volumes 1 and 2.

Laboratory Equipment

Laboratory equipment testing and maintenance requirements are contained in the
laboratory quality assurance manuals or in maintenance documents provided by the
manufacturer. These instructions will be followed as a minimum requirement. Due to the cost
of some laboratory equipment, back up capability may not be possible. However, spares of all
commonly replaced parts will be available for rapid maintenance of failed equipment. Such
parts include but are not limited to: batteries; tubes; light bulbs; tubing of all kinds; replacement
specific ion electrodes; electrical conduits; glassware; pumps; etc.

A separate logbook will be maintained for each type of equipment whether field or
laboratory. All preventive or corrective maintenance will be recorded. The total history of
maintenance performed will be available for inspection during a systems audit.

List of Critical Equipment\Spare Parts
A complete list of all critical equipment and spare parts which must be maintained by all

FOD SWQM personnel and central office SWQM personnel or WQA personnel in order to
ensure quality data collection in the field at all times is provided in Chapter 9 of the SWQM
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Procedures, Volume 1.

Additionally, all necessary forms, calibration logbooks, procedures manuals, equipment
instructional manuals, and identification manuals for biological specimens will be kept on hand
by all FOD SWQM, WQS, and WQA Program personnel. The SWQM Program in the Central
Office will maintain a supply of forms, calibration logbooks, and procedures manuals. It is the
responsibility of the collector to notify the central office of their need for appropriate documents
in a timely manner to ensure receipt prior to the event for which documents are needed.
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B7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Field equipment calibration requirements are contained in the TCEQ SWQM Procedures
Volumes 1 and 2. Post-calibration error limits and the disposition resulting from error are to be
followed. Data not meeting post-error limit requirements will result in invalidation of associated
data collected subsequent to the pre-calibration and are not entered into the SWQMIS database.

Detailed information on calibration of laboratory instruments is contained within the
laboratory Quality Manual(s).
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B8 INSPECTION AND ACCEPTANCE OF SUPPLIES AND CONSUMABLES

The procurement of supplies, equipment, and services is controlled to ensure that
specifications are met for the high quality and reliability required for each field and laboratory
function. All equipment and material specifications used by central office or FOD SWQM and
WQA personnel are outlined in the SWQM Procedures Volumes 1 and 2. Equipment and
materials are purchased by each regional office and by the central office SWQM, WQS, and
WQA Programs.

Upon receipt of materials or equipment, a designated employee receives and signs for the
materials. Program staff initiating equipment and/or supply orders are responsible for inspecting
and verifying equipment and supplies upon receipt. The items are reviewed to ensure the
shipment is complete and they are then delivered to the proper storage location. All chemicals
are dated upon receipt. All supplies are stored appropriately and given appropriate disposal upon
expiration date.
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B9 NON-DIRECT MEASUREMENTS

Water quality data from sources other than the monitoring program are used in the
program for characterizing and interpreting water quality conditions in Texas. Monitoring
programs generating data that are acquired by the TCEQ must be supported by a TCEQ or EPA
approved QAPP or, in the case of data generated by the USGS, by an equivalent quality
management system which has been approved by the SWQM Program. Any environmental
testing laboratory that provides data which will be acquired for use by this project must be
NELAP-accredited. These data are obtained in electronic format and are inspected in their raw
form by automated data editing procedures and water quality experts before data reduction,
interpretation, and assessment is undertaken. Acquired data meeting quality requirements for
inclusion in the SWQMIS database must be coded to accurately represent the collecting and
submitting agencies. Further guidelines are available in the SWQM DMRG (February 2009 or
most recent version), Chapters 4 and 5.

SWQM delivers acceptable acquired data sets to the DM&A staff in electronic format as
specified in the SWQM DMRG. DM&A staff produce a SWQMIS-generated data summary
identifying duplicate data, invalid station identification numbers, parameter codes, tag prefixes,
entity codes, monitoring type codes, and measurement values falling outside the parameter-
specific screening value ranges set by SWQM (outliers). Any problems or inconsistencies
identified during this review will be communicated to the data submitter via SWQM Team and
must be resolved before the data are loaded into SWQMIS. The procedures are listed in
DM&QA's SOP, Data Verification and Summary Prior to Loading into the SWQMIS, effective
August 10, 2007.

Non-direct measured water quality and/or flow data are obtained from the following
sources:

1. USGS - water quality and flow data from the Water Quality Database in the
Austin office. TCEQ has determined the USGS water quality data are equivalent
for the purpose of assessment by the SWQM Program.

2. River authorities and municipalities under the direction of the TCEQ CRP - water
quality and flow data, submitted directly to the SWQMIS database through the
CRP project manager

3. Entities under the direction of the TCEQ TMDL Program - water quality and flow
data, submitted directly to the SWQMIS database through the TMDL project

manager

4. Texas Coastal Assessment Program - water quality and sediment data collected by
Texas Parks and Wildlife Department personnel as well as TCEQ regional office
staff

5. Consultant data sets for special projects
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Entities under the direction of the TCEQ NPS Program - water quality and flow
data, submitted directly to the SWQMIS database through the NPS project
manager

TWDB - Reservoir stage data are collected every day from the USGS, IBWC, and
United States Army Corps of Engineers (USACE) websites. These data are
preliminary and subject to revision. The TWDB derives reservoir storage (in
acre-feet) from these stage data (elevation in feet above mean sea level), by using
the latest rating curve datasets available. These data are published on the TWDB
website at:
http://wiid.twdb.state.tx.us/ims/resinfo/BushButton/lakeStatus.asp?selcat=3&slbasin=2.

The web application uses real time gaged observations 7 AM reading each day (or
closest reading available) from 119 major reservoirs to approximate daily storage
for each reservoir and daily total storage for water planning regions, river basins
and the state of Texas. These instantaneous data are updated to mean daily data
for all previous days. This data will be submitted to the TCEQ under parameter
code 00052 Reservoir Stage and parameter code 00053 Reservoir Percent Full.

These data are furnished to the TCEQ as requested.

The intended uses of all acquired water quality data are the same as listed in Section A7.

Submittal of Verified Non-measurement Data

Data acquired by SWQM from non-measurement sources (e.g., data collected under other
TCEQ- or EPA- approved QAPPs, historical data, databases, etc.) must be verified for use in the
SWQM Program. To verify non-measurement data, the data contributor/collector will consider
and describe the following elements of data collection:

1.
2.

The type and source of the data
The intended use of the data

- Identify the original purpose of the data collection and describe the QAPP the
data were collected under (if applicable).

The acceptance criteria for the use of the data in the project
- Describe the quality objectives.
Any limitations on the use of the data

- Include limitations associated with the data and how these may impact their use
relative to the project objectives.

The procedures for verifying the data
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6. The description or citation of various elements of data collection, including but not
limited to:

- Sampling locations, dates and times

- Sampling procedures

- Sample preservation and holding times

- Chain-of custody procedures

- Sample preparation and analysis

- Equipment maintenance and calibration procedures
- Laboratory analyst training and capability

The data contributor/collector must compare these elements with the requirements
contained within this QAPP and determine whether data (or parts of data) meet all of the
applicable acceptance criteria for new data.
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B10 DATA MANAGEMENT

The TCEQ SWQM data are stored in SWQMIS, an Oracle database. This database was
established in 2006 with the purpose of storing the data necessary to describe the water quality of
Texas streams, reservoirs and estuaries. The SWQMIS database contains more than 39 years of
physicochemical and biological data collected by the TCEQ, contributing river authorities, cities,
and other state and federal agencies.

Background

TCEQ personnel enter field data, as recorded in their field notebooks, on a network
enabled computer using the SWQMIS web based user interface. These personnel are usually
FOD SWQM staff, but may also include staff from other TCEQ divisions. These TCEQ staff
will be referenced throughout this discussion as “data collector” or “collector.” “Data” as defined
in this section include data from routine monitoring activities as well as field and routine
chemistry data from SSs, ALAs, ALMs, RWAs, and UAAs. If data management processes for a
SS, ALA, ALM, RWA, or UAA differ from what is outlined in the FOD Guidance for Surface
Water Quality Investigators (August 2006 or most recent version), those processes will be
outlined in a QAP for that project. Historically, biological data was not stored electronically.
However, SWQMIS will ensure that this data is stored in a manner that will make the data
readily available for any electronic reporting, analysis, querying, etc. Draft QA processes for
biological data are discussed in Chapter 11 of the SWQM Procedures VVolume 2. The FOD
Guidance for Surface Water Quality Investigators (August 2006 or most recent version) is
available on the TCEQ intranet:
http://mx7prd.tceq.state.tx.us/oce/fod/Documents/swgm-guide-11-12-07.doc

Field data, or measurements which are in their final reportable form when collected, such
as DO, pH, temperature and conductivity, are entered into SWQMIS as pre-production data by
the collector and sent electronically to the Central Office for update to the production database.
Sample results from the TCEQ Houston and contract laboratories are entered into the Laboratory
Information Management System (LIMS) and are subsequently sent electronically to the DM&A
Section staff for loading to the SWQMIS production database. The data collector receives a hard
copy of the sample measurements on either a TCEQ ROA or an LCRA FAR. Any samples
deemed questionable by DM&A during their review of field QC samples (splits and blanks) are
flagged appropriately in SWQMIS through the use of DM&A-generated DCR forms. Field staff
are notified with a Data Qualification Report of any data that will be flagged as a result of this
review. All data reported to SWQMIS undergo both manual and automated verification and
validation as described in the following sections.

Only data collected that has a valid TCEQ parameter code assigned in Tables A7.1 - A7.5
or in QAPs are stored in SWQMIS.

Revision No. 13 Page 100 January 2010


http://mx7prd.tceq.state.tx.us/oce/fod/Documents/swqm-guide-11-12-07.doc

Texas Commission on Environmental Quality Section B10
Surface Water Quality Monitoring Program, Water Quality Standards Program, and
Water Quality Assessment Program QAPP

Field Data Recording and Verification

Field data which are to be added to the SWQMIS production database undergo the
following QC checks and are subject to the procedures described in Chapter 10 of the FOD
Guidance for Surface Water Quality Investigators (August 2006, or most recent version).

1. The data collector enters field data directly into the SWQMIS Database. As the data
collector enters, she/he confirms that the station ID number, date, time, and depth are valid
and confirms that the station ID number and the station description both represent the same
sampling location. Any field data that do not meet instrument post-calibrations requirements
will not be loaded into SWQMIS.

2. As field data are keyed into the pre-production area of SWQMIS, a series of onscreen
prompts indicate any possible data errors: invalid ID numbers, dates, depths, submitting
entity codes, collecting entity codes, monitoring type codes, and warns of test results that are
outside of ranges set by the SWQM Team. The onscreen prompts for outliers indicate that
data must be corrected and reentered or marked as verified by the collector before submission
to the TCEQ Central Office. The measurements are therefore marked "verified" by the
collector before submission to the TCEQ Central Office.

3. After data are entered into the SWQMIS Database and sent to the TCEQ Central Office, they
are manually screened by a DM&A Data Manager for errors in electronic transmission, the
use of appropriate parameter codes and units, reasonableness of measurement values, and
completeness of metadata (station ID, start date, start time, etc.). The DM&A Data Manager
will return (via SWQMIS) any questionable data elements (measurement values or metadata)
for verification by the data collector. All issues identified by the DM&A Data Manager must
be resolved before the data are updated to SWQMIS. Once data have been updated to the
SWQMIS Database, measurement data to be added, corrected, or flagged must be reported in
a DCR to DM&A staff.

Laboratory Analyzed Data Recording and Verification

The laboratory services that generate water quality monitoring data are secured via
contract or are provided by the TCEQ laboratory in Houston. Contract laboratories are provided
a list of required analytes to be run for analysis as well as the correct parameter codes, units of
measure and reporting limits for all analytical results reported to the SWQM Program. The
contract laboratories may use either the TCEQ’s Lab Report, which is provided to them, or they
may use their own version of that form provided that the analytes are reported in the specified
order and with the correct reporting limits and parameter codes. The TCEQ’s Houston
laboratory and contract laboratories enter results in LIMS and submit the data in an electronic
format to DM&A using the format and instructions specified in the SWQMIS User’s Guide.

The data from both the Houston laboratory and contract laboratories are validated
according to the procedures outlined in each laboratory’s SOP and/or QA plan. The laboratory
manager, or surrogate, validates the analytical data by comparing the various QC measurements
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and by recalculating a random selection of the results produced by each analyst submitting data.

The Houston laboratory and the contract laboratories send analytical results via email
from the laboratory data manager, for upload by the TCEQ data manager into pre-production
SWQMIS. All analytical data units and parameter codes are in their final format before being
approved by the Laboratory Manager, or designee. This process greatly reduces the amount of
data handling and therefore the possibility of errors in data transferals.

The laboratory verifies data by checking that the received samples met preservation and
hold-time requirements; checking all of the calculations for accuracy; checking that all of the
required tests, including QC, have been completed; checking that the analyst has checked the
QC; checking that the QC is “in control,” and, if not, that some investigation has been made as to
why; checking data entered manually against instrument printouts; checking that all of the steps
of the SOP have been completed correctly; and checking sample demographics, i.e., that the final
report matches laboratory records.

The data are manually screened by a DM&A Data Manager for errors in electronic
transmission and metadata completeness. As laboratory data are updated into SWQMIS, an
automated parameter value review is performed on the data set for any measurements that fall
outside of minimum and maximum value ranges set by the SWQM Program. Measurements that
fall outside these ranges are identified by the database system as outlier values that need to be
reviewed. A DM&A Data Manager returns the sample set with the outliers to the data collector
for review. The data collector reviews the outliers as valid, or as questionable, inserts a
comment, then returns the data back to the Data Manager. The data collector will validate
outliers based on collection information only and not on laboratory information. If the value
needs to be qualified, the collector submits a DCR to have the measurement qualified. A list of
commonly used parameter codes is included in the SWQM DMRG.

QC data and their associated sample data are reviewed by the DM&A staff upon receipt
of electronic LIMS files from participating labs. If QC data do not meet specifications outlined
in the SWQM Guidance for Quality Assurance of Splits and Blanks (Appendix D), a DCR is
initiated by DM&A and associated sample data are qualified in SWQMIS. Field staff are
notified with a Data Qualification Report of any data that will be qualified as a result of this
review.

Any errors identified by the TCEQ Houston Laboratory after the initial ROA is prepared
and reported are documented on “Amended Reports” (corrected ROAS). Errors identified by
contract laboratories are reported to DM&A in an electronic format. DM&A will perform any
necessary data corrections in SWQMIS on receiving an Amended Report. Amended Reports are
considered conclusive and do not require supplemental documentation such as submission of
DCRs. After corrections are made, the Amended Report is forwarded to the region for retention
with the original RFA.
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Non-Reporting of Laboratory Data

There are situations when analyses of samples are not to be run by the laboratory and
therefore no data will be reported to the TCEQ SWQM Program. Those situations include: if the
sample was received warmer than the prescribed temperature requirement (>6 °C), if the hold
time for the parameter expired before the sample was received, if the sample had not been
preserved correctly, if the sample was collected in the wrong type of container, or if the sample
could not be analyzed within hold time due to instrument failure.

Completeness of Field and Laboratory Data

SWQM central office staff review one batch of RFAs, ROAs, and FARs from each
Regional Office annually at the time of the TSA, along with that period’s field data. During the
audit process, SWQM central office staff will confirm data completeness and report findings in
the TSA report. The FOD is responsible for correcting any non-compliance regarding field data
noted in the TSA report. Failure to correct the noncompliance or to meet QA protocols may
result in the data from that office being flagged as inappropriate for stream assessments. Once
reviewed, the batch of sample data is returned to the Regional Office to be returned to the project
files.

Data Transformation, Transmittal, Reduction and Retention

Even when accepted protocols are followed in collecting and analyzing environmental
samples, a potential for loss of data quality arises in the manipulation and reporting of the data.
Certain procedures do allow for lowering the chance of handling errors, such as computer
program edits, the use of the LIMS system for reporting of the laboratory’s analytical results, and
the use of forms by the laboratories which are in final format regarding units and parameter
codes.

Whenever reported data are reduced in size, it is essential that proper rules for modifying
official data be followed. Common tables of conversion factors and rules for significant figures
will be used. Reduced data will be identified as such to prevent confusion since the reduced data
may inadvertently indicate a violation of analytical or physical measurement methodology.

The TCEQ routinely stores all RFAs, analytical QC summaries, and laboratory ROAs
and FARs completed by regional data collectors, in the regional offices. Data records storage
procedure is as follows: RFAs and laboratory ROAs and FARs will be kept in the Regional
Office of origin for a period of five years. For data collected by the central office staff, the same
storage requirements apply except that the records will remain in the data collector’s files in the
Central Office. All data records (both regional and central office) may then be transferred to the
Texas State Library for storage for a period of five years before being destroyed. The TCEQ
laboratory must retain files of all QC data for a period of at least nine years and assure that they
are available for inspection. Contract laboratories follow their own records retention policy.

The data collector is responsible for assuring that all field activity reports, calibration
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records, and general information are maintained and properly filed according to particular
investigations or projects.

Figure B10.1 shows a flowchart of SWQM data into the SWQMIS Database.
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Figure B10.1 Flow Chart of Data into SWQMIS
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Cl  ASSESSMENTS AND RESPONSE ACTIONS

The commitment to use approved equipment and approved methods when obtaining
environmental samples and when producing field or laboratory measurements must have
periodic verification that the equipment and methods are, in fact, being employed properly. The
verification is accomplished by conducting TSAs and laboratory assessments. The audits will be
conducted by a person independent of the actual duties of either the data collector or laboratory
management. This person will be familiar with the field sampling requirements of the program
or laboratory QA. In the case of TSAs, these persons are chosen by the SWQM, WQS, or WQA
Program Manager, or designee, and for laboratory assessments, the management of the Field
Operations Support Division chooses the NELAC Assessor.

Technical System Audits

Before any investigation included in the water quality monitoring program begins, it will
be verified that proper equipment is available for all data collectors. This includes sampling
equipment, safety equipment, and field measurement equipment (and calibration standards). It
will also be verified that all personnel involved in field activities have received sufficient training
and are able to properly use the equipment and procedures. All training records will be
maintained in employee files in the regional and central offices. The application of procedures
and equipment will be verified during the bi-annual TSA. The SWQM Program is responsible
for auditing individual FOD SWQM personnel and various contractors who provide water
quality data to the TCEQ. The WQS and WQA Programs will be responsible for conducting
TSAs on contractors providing data to their respective programs. The determination of how
frequently a region or contractor will be audited will be based on an assessment of the entity’s
data collection program using the following information for that program:

e Previous performance in audits (findings) and the magnitude of those findings and

how they were corrected;

Recent changes in management, for instance the region's Water Program Section;

The tenure of monitoring staff;

The participation of monitoring staff in recent training;

The amount of data generated by the region or contractor/cooperator;

The complexity of the monitoring performed, e.g., types of parameters, special

studies, etc.

e Concerns expressed by other program areas or, data users, and requests by
management for audits; and

e Regional data management information obtained from DM&A Portion of the Texas
Commission on Environmental Quality Surface Water Quality Monitoring Program
Technical System Audit Guide (Appendix A)
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Each entity will be visited at least every other year, with the exception of very large
programs in which half of the monitoring staff will be audited in alternate years. They will be
observed during an actual field investigation to verify that equipment and procedures are properly
applied. Details of the TSA are outlined in the SWQM Procedures Volumes 1 and 2 and in the
Texas Commission on Environmental Quality Surface Water Quality Monitoring Program
Technical System Audit Guide (Appendix A).

Each TSA will be followed up on by the Program staff responsible for conducting the
review. A verbal and written assessment of the findings of the TSA is conducted with the water
quality monitoring personnel. The verbal assessment is conducted immediately at the conclusion
of the TSA and prior to leaving the office in which the review was conducted. The verbal
assessment is conducted in the presence of the person's immediate supervisor and Water Section
Manager (if possible). If a verbal assessment at the office is not possible due to travel
constraints, etc., the auditor will provide an assessment by E-mail to the audited staff, immediate
supervisor and Water Section Manager within five days of the audit. The following topics are
discussed during the verbal assessment: (a) materials and procedures checked during the TSA,
(b) suggested and/or necessary changes in sampling procedures, and (c) necessary action to
correct data quality deficiencies.

An Interoffice Memorandum is directed from the person on the SWQM Team that
conducted the TSA to the regional director of the appropriate office and to the attention of the
FOD SWQM personnel and his or her supervisor. The memo shall be sent to the regional
director within 30 days following the TSA and will provide the following information: (a)
description of sampling materials and procedures checked during the TSA, (b) required action to
correct water quality data collection deficiencies, (c) proposed action(s) based on changes in
sampling programs, and (d) actions to correct or qualify data. No data is deleted from the
database. The data is either corrected or qualified.

Corrective actions discussed during the verbal review are effective immediately
following the verbal review. Corrective actions addressed in the follow-up memo are effective
upon the date of the memo unless otherwise specified in the memo. If it is determined that the
quality of the data may have been compromised, a thorough review is performed and
questionable data are flagged in the database.

Regional directors are responsible for seeing that all letters, memos or verbal assessments
citing deficiencies in the regional monitoring program are addressed and that corrective action is
implemented. A written response from the regional manager to the SWQM Project Manager and
to the attention of the SWQM Program member who conducted the TSA outlining the corrective
action(s) and timeline for implementation of the corrective action(s) will be sent within 30 days
of receipt of the deficiency notification (verbal or written).

The next TSA includes a review to insure that required corrective actions were initiated
and continued since the previous TSA. If required corrective actions have not been completed,
the SWQM Team recommends that sampling personnel responsible for the inadequacies be
transferred to other duties with less stringent data quality needs. If corrective actions are not
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taken and sampling personnel are not transferred, the SWQM Team may stop accepting surface
water quality data from that office, effective the date of the TSA, until corrective actions are
completed. Records of the TSAs and memaos describing performance by FOD SWQM personnel
and training activities are reported to the SWQM Project and Program QA Specialists, and the
TCEQ management.

TSAs are planned and conducted in accordance with TCEQ Operating Policies and
Procedures, Section 18.9.1 and 18.9.2, respectively. The Project QA Specialist maintains a
current list of planned TSAs. Nonconformances are identified and corrective actions
implemented in accordance with the TCEQ Quality Management Plan (Chapter 10). The Project
QA Specialist maintains a current list of corrective actions.

Laboratory Assessments

Laboratories performing analytical measurements on samples collected under this QAPP
are routinely audited by their primary NELAC accrediting authority to evaluate the laboratory’s
compliance with the NELAC standard. In addition, during these laboratory assessments, it is
noted what equipment is available, what personnel are available, and what procedures are
followed for data quality verification.

Laboratory Assessment Responses

Any deficiencies found during the laboratory audits are noted in a response letter to the
laboratory management. The laboratory management is then responsible for making any
corrective action needed and for reporting those to the accrediting authority. Follow-up
inspections may be used to confirm that deficiencies have been addressed. Whenever the
procedures and guidelines established in this project plan do not meet the specified levels of data
quality or are not successful, corrective action is required. In addition to corrective actions
outlined in the TCEQ Quality Management Plan (Chapter 10), the SWQM Program employs the
following for laboratory corrective actions:

The responsibility to see that the required corrections are made will be with the
laboratory manager. Each manager may also initiate corrective action.

Variances which require corrective action include but are not limited to:

equipment failure;

excursions from precision and accuracy control limits;

samples arriving at the laboratory with sample integrity in doubt;

samples lost in transit or in laboratory accidents;

failure to meet acceptance criteria when analyzing performance evaluation samples;
reporting data in wrong units; and

calculating data by wrong formula.

Most corrective action can be some combination of the following: repair or replacement
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of faulty equipment; re-analysis of samples and standards; checking reagents for proper strength;
or contacting data collector or project QA Specialist for advice. A formal corrective action
program that would cover all possible problems is difficult to establish. Unique problems which
cannot be corrected by the procedures listed above will require corrective actions defined when
the need arises. A record of corrective actions is maintained by the laboratory manager or
designee.
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C2 REPORTS TO MANAGEMENT

Project-related deliverables and reports are listed in Table A6.1 “SWQM Products” in
Section AG6.
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Section D1

D1 DATA REVIEW, VALIDATION, AND VERIFICATION

Only data meeting each of the applicable data quality indicator requirements contained in
Section A7 or conforming to acquired data requirements as stated in Section B9 are accepted for
inclusion in the SWQMIS Database. Data which do not meet these requirements are qualified
before entry into SWQMIS and are excluded from use in the Texas Water Quality Integrated
Report. Table D1.1 provides details on the roles and responsibilities of various staff in the
verification process. Details of the data review, validation, and verification processes are
detailed in Section B10 of this document. Any data discovered to be questionable after it has
been loaded into SWQMIS must be qualified or corrected following the DCR procedure
documented in the SWQM DMRG (February 2009 or most recent version). The data collector,
Laboratory Manager, SWQM, WQS, WQA, or DM&A staff, as appropriate, will initiate
corrections or qualifications and the DM&A Data Manager will authorize all corrections or
qualifications of data. Any TCEQ staff aware of errors either through data review or from
communication with data submitters should submit a Data Correction Request to DM&A staff.

Table D1.1 Verification Process

Data to be Verified Field Laboratory Lead
Task Task Organization
Data Manager
Task
Sample documentation complete; samples labeled, v v
sites identified
Field QC samples collected for all analytes as v
prescribed in the TCEQ SWQM Procedures
Standards and reagents traceable v v
Chain of custody complete/acceptable v v
Sample preservation and handling acceptable v v
Holding times not exceeded v v
Collection, preparation, and analysis consistent v v v
with SOPs and QAPP
Field documentation (e.g. biological, stream v
habitat) complete
Instrument calibration data complete v v
Bacteriological records complete v v
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Section D1

Table D1.1 Verification Process (Continued)

Data to be Verified Field Laboratory Lead
Task Task Organization
Data Manager
Task
QC samples analyzed at required frequency v v
QC results meet performance and program specifications v v v
Analytical QC information evaluated to determine impact on v v
individual analyses
Analytical sensitivity (LOQs/AWRLS) consistent with QAPP v v
Results, calculations, transcriptions checked v v
Laboratory bench-level review performed v
All laboratory samples analyzed for all parameters v
Corollary data agree v v 4
Nonconforming activities documented v v 4
Outliers confirmed and documented; reasonableness check 4
performed
The laboratory data report has all required information as v
described in Section A9 of the QAPP
Dates formatted correctly v
Depth reported correctly v
TAG IDs correct 4
TCEQ Station ID number assigned v
Valid parameter codes v
Submitting Entity, Collecting Entity, and Monitoring Type v
codes used correctly
Time based on 24-hour clock 4
Absence of transcription error confirmed v v v
Absence of electronic errors confirmed v v v
Sampling and analytical data gaps checked (e.g., all sites for v v
which data are reported are on the coordinated monitoring
schedule)
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Section D1

Table D1.1 Verification Process (Continued)

Data to be Verified Field Laboratory Lead
Task Task Organization
Data Manager
Task
Field QC results attached to data review checklist v
Data review checklist completed and attached with data set v v
Field QC acceptable (e.g., field splits and trip, field and v v
equipment blanks)
Verified data log submitted v
10% of data manually reviewed v
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D2  VALIDATION AND VERIFICATION METHODS

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. All data reported for the SWQM Program will be subject to checks for errors
in transcription, calculation, and computer input as described in Section B10 of this document.
Field data are initially verified by built in checks in the SWQMIS database which alerts the data
collector immediately of outlier values for verification. These checks are also described in
Section B10 of this document. If a question arises during verification and loading of field data,
the DM&A Data Manager returns the data to the collector for correction or verification. If an
outlier or question arises during verification and loading of laboratory data, the DM&A Data
Manager refers the data to the collector via e-mail for review and verification. The data collector
documents in the comments section of the sample in the SWQMIS database that the
measurement has been verified by the data collector. Any corrections initiated by the data
collector after data has been loaded into SWQMIS will be documented via the DCR process
defined in the SWQM DMRG (February 2009), or most recent version). Any corrections from
the Houston Laboratory are initiated and documented on amended ROAs. In the event that the
data collector has been reassigned or is no longer employed by the TCEQ, the responsibility for
these data falls to their immediate supervisor. The supervisor will notify the DM&A Data
Manager of the change in personnel. The supervisor (or designee) will complete and submit a
DCR so that data can be reassigned to an alternate employee for review and submission to
SWQMIS. The DM&A Data Manager follows the most current standard operating procedures
for both data verification and loading in Field Data Entry (FDE) and processing DCR. All
laboratory data forms must be accurate and complete. Any changes to the data forms will be
noted, initialed and dated on the form. Any actions taken as a result of the data review will also
be noted by the data collector on the data sheet. Refer to Section B10 of this document for
additional discussion of data problem resolutions.

Data Managers will verify field data reporting by manually checking 10% of field records
collected by TCEQ staff using the field notes taken at the time of sampling. Verification of field
notes will take place on a quarterly basis. This will involve DM&A requesting field notes from
the collector for no less than 10% of that quarter’s samples. Any discrepancy in the data record
or nonconformance to this QAPP will be corrected immediately via the formal change request
process as found in Chapter 9 of the SWQM DMRG and/or by contacting the appropriate field
collector. The results of this manual verification will also be documented in the Data
Management Section of the TSA.

SWQM DATA VALIDATION

The DM&A Section has devised the following levels of data validation for data collected
with the intent of storage and retrieval in the SWQMIS database. The following text applies
only to samples collected by SWQM staff in the regional offices and/or central office. This does
not apply to acquired data. Acquired data verification/validation activities are addressed in
Section B9.
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Data Validation Level O

Data validation level 0 is the receipt of a new (versus duplicate) data set by a DM&A
Data Manager (staff with the knowledge, skills, and training at TCEQ, and approved access to
load data into the SWQM portion of SWQMIS), identification of the QAPP covering the data set
(QAPP should be on file in the DM&QA library and associated with the appropriate project in
the SWQMIS database), verification of an event/result file format per the SWQM DMRG
(February 2009 or most recent version), and the receipt of a Data Review Checklist (from the
SWQM DMRG or the project specific QAPP) that must accompany the data set. If the data set
passes all criteria within level 0, the data set may proceed to level 1.

Data Validation Level 1

Data validation level 1 is essentially the quantitative and qualitative checks performed by
a software screening program that reviews the data set for various issues and produces a data
summary report for the project manager to use when resolving the data issues. Once data issues
are resolved, the project manager can retain the data summary report for records retention or data
analysis. Data issues include: validity of parameter codes, validity of program codes, correctness
of data rounding and/or significant figures based on the SWQM Procedures Manual, validity of
source codes, validity of station ID’s, validity of tag prefixes, duplicity of parameter codes for
unique tags, duplicity of tag ID’s against tags already in SWQMIS, duplicity of tag ID’s in the
event file, missing required fields for composite samples, orphaned events, and orphaned results.

Data Validation Level 2

Data validation level 2 compares the incoming data set with the data already existing in
SWQMIS. Outliers are identified through checks against predefined ranges for each parameter.
The SWQM project manager verifies each outlier or checks with the data submitter to resolve
issues.

The SWQM Program based the predefined ranges for outlier screening on the historical
data record. The screening levels are also hierarchal, with screening values at the monitoring
station, segment, basin, and statewide level. The outlier screening levels are based on the 1% and
99" percentile for each parameter, with a minimum record count of 25 values for the calculation
in order to avoid data bias. For example, if there are not at least 25 data points at the monitoring
station level to set screening values, then the segment level is used. If there are not at least 25
records to set a screening level at the segment level, then the outlier check uses the basin level,
etc. This allows for more water body specific screening levels and for monitoring stations with
little data to use the less specific range until enough data has been collected to accurately set a
more specific one. This method of outlier development is currently under review.
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Data Validation Level 3

Data validation level 3 compares the incoming data set with the QOs existing in Tables
A7.1 - A7.4 within this QAPP. Per Section B4 of this QAPP, the laboratories are responsible for
comparing the data against the QOs prior to submitting the data to SWQMIS.

Further Data Validation

Data validation above and beyond Level 3 involves the identification of data
issues/inconsistencies in the SWQMIS database. Inconsistencies could be data or metadata
related issues that would require data management analysis and/or corrections. A data correction
trail is required. Following an analysis of the data issue or inconsistency and the submission of a
data correction request, the issue is resolved either through direct update on a SWQMIS screen,
or through a structured query language statement directed at a specific table within SWQMIS.
Data inconsistencies that encompass a large number of records are announced via a water data
listserv distribution, and only following a comment period will the correction be made. Issues or
inconsistencies are identified by SWQM Program area specialists through the review of samples
collected at stations within a given region or geographic area. This review process also provides
a mechanism for records to be qualified with a variety of remarks codes and will flag data for
consideration during the statewide assessment of surface water.

Note:

Data entering the SWQMIS database from regional staff as field parameters (dissolved
oxygen, pH, temperature, flow, etc.) are validated by DM&A staff in a slightly different manner.
Each record is hand entered into SWQMIS by the collector, toggled to the Central Office side
and validated by DM&A staff. Each field sample is reviewed for completeness and validity of
both metadata and measurements. If the sample is valid the data is updated and moved into
production SWQMIS. If there is anything that is incomplete or invalid on the sample, the tag is
toggled back to the collector and the collector is notified of the issue(s). Once the collector
corrects the issue the sample is toggled back to Central Office for another review. The tag can
be moved into production SWQMIS only after all issues are resolved.

Laboratory data generated by the TCEQ Houston Laboratory and any contract laboratory
are delivered to DM&A staff electronically via LIMS. The data are screened by DM&QA staff
with a software tool to identify issues within the data set, and then loaded into the pre-production
area of SWQMIIS using an extraction, translation, loading tool. Once in the pre-production area
each sample is reviewed for completeness and validity by DM&A staff and is checked against
the RFA and the printed laboratory report. Outlier values are identified by SWQMIS while in
pre-production SWQMIS and are then reviewed and verified by the Data Collector and marked
as verified to indicate the outlier values are valid records. Quality checks are performed on the
QC samples (field split and field blank samples) and associated tags using SAS software to
ensure sampling QOs were met (precision, bias, etc.). If QOs were not met, the collector is
notified and the affected samples are qualified in SWQMIS with appropriate remarks codes.
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D3 RECONCILIATION WITH USER REQUIREMENTS

These data and data collected by other organizations meeting requirements specified in
Section B9 (e.g., USGS, CRP contractors, etc.), will be subsequently analyzed and used by the
TCEQ for water quality assessments, total maximum daily load development, establishing water
quality standards, and permit decisions. Data quality is reconciled with objectives of the project
following the data management procedures outlined in Section B10 and with assessment and
response actions outlined in Section C1.
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Appendix A

TCEQ SWQM Program
Technical Systems Audit Guide
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TCEQ SWQM Program Technical Systems Audit

Part 1—SWQM Program Status
Section 1.1—SWQM Personnel

Date(s) of Review:

Name(s) of Reviewer:

Name of Region Being Reviewed:

Name(s) of Regional Staff Participating in the TSA:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapters 2, 3, and 9

Staff with primary responsibility for SWQM Program Percentage of time devoted to
Activities SWQM activities

How and to what extent are these participants involved in

List other participants monitoring activities?

Section 1.2—SWQM Manuals

e SWQM Procedures Manual, Volume1l: Physical and Chemical Methods, RG-415 (10/08) *

e SWOQM Procedures Manual, Volume 2: Methods for Collecting and Analyzing Biological
Community and Habitat Data, RG-416 *

e SWOQMIS User’s Guide **
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e Data Management Reference Guide (DMRG), Current Revision **

e SWQM Program QAPP, Current Revision **
All of the above references are available electronically at:
http://www.tceq.state.tx.us/compliance/monitoring/water/quality/data/wgm/mtr/swgm_resources.html|

*Online and hard copy available; ** Online only

Question Yes | No Comments

Do field staff know how to access the
SWQM manuals listed above?

Do field staff regularly refer to the SWQM
Procedures Manuals and QAPP?

Do field staff refer to the SWQMIS User’s
Guide?

Do field staff refer to the SWQM Data
Management Reference Guide?

Do staff have any suggestions for changes
to SWQM manuals?

Section 1.3—RFA Forms

Questions Yes | No Comments

Do SWQM staff know how to
generate RFA forms using
SWQMIS?

Is the following sample information recorded correctly on the RFA form(s)?

—Region and Collector ID

—Station Information; Station
ID, Segment ID, Description

—Submitting Entity, Collecting
Entity, and Monitoring Type
Codes

—Sample Date/Time/Depth

—Lab Information

—Special Instructions

—Analyses Required
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—Number of Containers

—Preservative Used

Section 1.4—Monitoring Stations

Questions

Yes

No

Comments

In general, do all stations meet guidelines to
be representative of water quality in the
respective water bodies? Should any
stations be moved?

Are the routine monitoring site lat/longs
being verified by staff?

If yes,

Is an approved GPS unit used to verify
station coordinates?

Is the person verifying GPS coordinates
GPS certified?

Are there safety issues related to any of the
regions routine monitoring sites?

If yes, has staff considered relocating the
monitoring station?

Section 1.5—Data Reporting and Management

Questions

Yes

No

Comments

Do SWQM personnel know how to generate
SWQMIS reports and have the capacity to
print locally?

Do SWQM personnel require training for
SWQMIS?
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Section 1.6—Required Monitoring Equipment and Facilities
Please refer to list of required monitoring equipment.

Questions Yes | No Comments

Do SWQM personnel have all the required
equipment? If not, please list needed
equipment.

Does the facility have adequate storage for
field sampling equipment?

Does the region have all the supplies
needed for sample collection? If not, list
supply needs.

Section 1.7 — Equipment List

Routine Field Measurements

mulitprobe instrument (must have capability of unattended, automated monitoring at hourly
intervals over at least a 24-hour period)

long cable and short cable for multiprobe instrument(s)

all maintenance parts, electrolyte solutions for DO and pH sensors, and calibration standards for
pH and specific conductance

appropriate software for downloading multiprobe data

armored thermometer

weather radio or barometer

pocket calculator

flow meter, top-setting wading rods, 100 ft measuring tape

Secchi disk with long cord made of wire, chain or Dacron, marked in metric units, Secchi disk on a
pole, or a Secchi tube.

backup multiprobe instrument in working condition

NIST traceable thermometer

Water Sampling

clean plastic buckets with rope

plastic 1000 mL and 4000 mL sampling containers

powder-free latex gloves

discrete water-sampling device (Van Dorn, Alpha)

clear 1-quart glass jars for organics (prerinsed with pesticide-grade hexane, acetone, or methylene
chloride)

1:1 sulfuric acid (for preserving routine water samples)

VOA vials

Metals in water: plastic bottles, tubing or syringe, metals-free water, in-line filters (cartridge type
0.45 p, disposable), powder-free latex gloves, prepared by a laboratory or other quality assured
sampling kit

Hydrochloric acid (for preserving VOAS)

Bacteriological Sampling
E. coli and enterococci

For sample collection, 120 mL sterile bacteriological bottles
For sample collection, > 200 mL sterile bacteriological bottles
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Sediment Sampling

Ekman or Ponar dredge

plastic or Teflon pans for sediment sampling

Teflon or stainless steel scoops

clear 500 mL glass jars with Teflon lids for metals, organics, and conventionals (detergent-washed
and Dl-rinsed)

Fish Tissue Sampling

seines: short (6-10"), */1¢-inch mesh; long (20-25'"), Ya-inch mesh)
gill net

boat mounted electrofishing unit

backpack shocker—Smith Root Type VIl or equivalent (for regions where conductivity allows use)
and extra battery

5-gallon plastic buckets

chest waders

heavy rubber gloves for shocking

nonconductive dip nets for fish (both medium and small mesh)
fish-measuring board

heavy aluminum foil (for shipping tissue samples)

plastic bags (for shipping tissue samples)

trawl (for coastal regions)

Other Office and Field Equipment

boat, motor, trailer

global positioning system

refrigerator and freezer

ice machine (unless an ice-delivery contract is in place)
insulated coolers (for shipping samples)
battery charger

rubber knee boots

first-aid kit

heavy-duty flashlight

personal flotation devices

rain gear

cellular phone

Optional Equipment

tube floater (for non-wadable streams where a boat is not practical)
telescoping survey rod

scale for weighing fish

deionizing water column in the office

oyster dredge (for coastal regions)

Peterson dredge (for coastal regions)

Section 1.8 — Summary of Audit Activities

SWQM Activity Activity

Reviewed Staff Performing the Activity
During Audit

Program Status

Multiprobe Calibration

Field Measurements (including Secchi
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SWQM Activity Activity
Reviewed Staff Performing the Activity
During Audit
depth)

24-hour DO deployment

Flow Measurements

Routine Water

Bacteriological

Metals in Water

Organic Substances in Water

Metals in Sediment

Organic Substances in Sediment

Fish Tissue

Benthic Macroinvertebrate Sampling

Fish Sampling

Habitat Assessment

Data Management and Review

Notes
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TCEQ SWQM Program Technical Systems Audit

Part 2—Multiprobe Calibration

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Multiprobe Calibration:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 8

Section 2.1—Calibration Facilities

Question

Yes

No

Comments

Does the region have an adequate space for
instrument calibration?

Section 2.1—Buffers and Standards

Question

Yes

No

Comments

Are commercially prepared potassium
chloride (KCI) standards used for specific
conductance calibration? List the
standards values typically used.

Is the standard NIST traceable?

Are commercially prepared buffers used for
pH calibration? List pH buffers units typically
used.

Are the pH standards NIST traceable?

Are calibration standards and buffers used
within the expiration date?

Are calibration standards and buffers dated
upon receipt and when opened?

Are calibration standards and buffers stored
in a temperature-controlled environment?
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Appendix A

Question

Yes

No

Comments

Is deionized (DI) or other laboratory pure
water available? (describe the source)

Is the DI water prepared in-house (DI
column)?

Is there a process in place for getting the DI
column serviced?
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Appendix A

Section 2.2—Calibration

Question

Yes

No

Comments

Is a multiprobe used to measure specific
conductance, pH, water temperature, and
dissolved oxygen (DO) in the field? If not,
why?

Does each multiprobe instrument have its
own logbook or equivalent?

Are calibration and post-calibration check
notes recorded in logbook or equivalent?

Is the multiprobe instrument being calibrated
in a temperature-controlled environment? If
not, why?

Is the specific conductance — pH — DO
sequence used for each calibration? If not,
what sequence is followed during
calibration. Why the deviation?

Is the multiprobe instrument calibrated with
a specific conductance standard that is
similar to, but higher than the water to be
sampled?

Is a two-point pH calibration with buffers of
4.00 and 7.00 used when measuring pH in
naturally acidic water or 7.00 and 10.00
when measuring pH in naturally alkaline
waters?

Are sensors rinsed a minimum of twice with
the appropriate calibration standard or
buffer, and DI or tap water between
calibrations?

Is each sensor allowed to equilibrate before
calibrating? How long is each sensor
allowed to equilibrate?

Is barometric pressure determined using a
barometer? If not, specify the source.

Is the acquired barometric pressure
corrected to sea level?

Are the DO calibration methods for the
specific type of multiprobe followed?
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Appendix A

Section 2.2—Calibration (continued

Question Yes | No | Comments

Is the DO sensor (Clark cell) calibrated to
percent saturation? If not, state what
procedure is typically used.

If the multiprobe has a stirrer, was it
checked during calibration?

Is the DO sensor (optical) calibrated using
either water-saturated air or air-saturated
water methods?

Does the multiprobe instrument display unit
read barometric pressure?

If yes,
Is the barometric pressure function checked

against a known barometer at least once a
month?

Is the depth sensor properly calibrated to
zero prior to collecting data?

Are post-calibration checks performed within
24-hours after every routine sampling
event?

Are post-calibration checks performed as
soon as possible after a 24-hour deployment
(if applicable)?

Are multiprobe instruments stored in a
temperature controlled environment?

Are sensors rinsed upon return from the
field and kept moist during storage?

Is a small volume of tap water placed in the
calibration cup for storage?
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Section 2.3—Calibration Logbooks
Select a frequently used multiprobe, examine the dedicated logbook and complete the table below for the last four sampling events to identify the amount of drift.
Use a table for each type of multiprobe instrument used (for example, if both YSI and Hydrolab instruments are used).

Post-calibration Check Error Limits

Dissolved Oxygen: * 0.5 mg/L or = 6% saturation

pH: + 0.5 standard units

Specific Conductance: + 5%

Multiprobe Type and S/N:

Specific Conductance pH 7.00 pH 4.00 or 10.00 Dissolved Oxygen
Date of | pate of |Standard | Post-Cal | Within Buffer |Post-Cal | Within Buffer | Post-Cal | Within |Standard | Post-Cal | Within
Cal Post-Cal | Value Value Limits Value Value Limits Value Value Limits Value Value Limits
Y N Y N Y N Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
Multiprobe Type and S/N:
Specific Conductance pH 7.00 pH 4.00 or 10.00 Dissolved Oxygen
Date of | Date of |Standard | Post-Cal | Within Buffer | Post-Cal | Within Buffer | Post-Cal | Within |Standard | Post-Cal [ Within
Cal Post-Cal | Value Value Limits Value Value Limits Value Value Limits Value Value Limits
Y N Y N Y N Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
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Section 2.3—Calibration Logbooks (continued)

Sonde Temperature and Depth Sensors Checks
Temperature: £ 0.2 °C Depth: £ 0.2at1m

Question

Yes

No

Within
Limits

Comments

Does the region have at least
one NIST traceable
thermometer?

Is this thermometer calibrated
annually?

Is sonde temperature
checked against a laboratory
thermometer during routine
maintenance?

Is the lab thermometer
calibrated annually against an
NIST traceable thermometer?

If the sonde temperature
sensor exceeded the lab
thermometer by + 0.2 'C was
the sonde returned to the
manufacturer for
recalibration?

If the sonde temperature
sensor exceeded the lab
thermometer by + 0.5 'C were
all sonde data collected
between accuracy checks
flagged in SWQMIS?

Is the annual depth
calibration check performed?

If post calibration values for
any sensor exceeded error
limits listed in Table 8.2, were
data flagged in SWQMIS?

If yes, was the instrument
sent to the manufacturer for
calibration?
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Section 2.4 — Maintenance
Examine the logbook, identify the last three dates that sensors were maintained, and complete the table

below.
Hydrolab
Date 1 Date 2 Date 3
'_I'ype o Schedule
Maintenance
Specific . Y N Y N Y N
Conductivity
Within 2 months or 15 field
pH trips since last maintenance
Batteries
Stirrer N N
Dissolved Oxygen V\./ithin. 6 months or 15 field Y N v N v N
(Clark cell) trips since last maintenance
Dissolved Oxygen Annually v N v N v N
(LDO)
Temperature With routine sonde v N v N v N
Sensor Check maintenance
NIST Traceable Annually
Y N Y N Y N
Thermometer Check
Depth Sensor Annually Y N Y N Y N
Question Yes | No Comments
Is the required maintenance schedule for
sensors being followed?
Are spare parts and/or back-up equipment
available and maintained?
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TCEQ SWQM Program Technical Systems Audit

Part 3—Field Measurements

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Field Measurements:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 3

Section 3.1—General Site Information

Describe the type of site monitored (stream, river,
reservoir, estuary, or ocean). Note the station
number.

State purpose of routine monitoring at this site.

Approximately how long has this site been
monitored? What is the sampling frequency?

Section 3.2—Field Notes

The field notebook or field log sheet used by SWQM staff should adequately document station and sample

information. Is the following (minimum) information documented or included in the field notebook?

Station and Sample Information

Key Information Yes | No | N/A

Comments

Is a field notebook or log
sheet used to record
sampling information?

Station ID

Site Description

Date /Time/ Depth

Collector(s)

RFA Tag ID#s
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Key Information Yes | No | N/A

Comments

Measured Values

Observational Data

Section 3.2—Field Notes (continued)

Observations

Observational notes made at the sampling site are very important and complement sampling results.

Questions

Yes

No

Comments

Is space provided for recording unusual
conditions or factors that affect water quality,
such as abundance of algae and macrophytes,
color and turbidity, debris, and activities in the
channel or watershed?

Does the field notebook or log sheet provide
space for recording uses, such as swimming,
livestock watering, withdrawals, and diversions?

Are SWQM personnel routinely making field
observations?

Section 3.3—-General Field Measurement Collection

Question

Yes

No

NA

Comment

Were the field measurements and routine
water samples collected from the same
general area at the site?

Were in situ measurements made for DO,
temperature, ph, and conductivity?

Was the multiprobe allowed to acclimate
while water samples were collected? If so,
how long.

Were salinity values reported if the site was in
a bay, estuary, or tidal stream?
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Question

Yes

No

NA

Comment

If a bucket was used to sample at the site,
was the bucket rinsed with ambient water?

Was the bucket shaded from sunlight and
temperature recorded immediately?

Was there enough water in the bucket to
immerse the multiprobe sensors?

Was a second bucket of water of collected for
water samples to be sent to the lab?

If a bucket was used to make the field
measurements, why? This is not the
preferred method.

Section 3.4—Depth of Field Measurements

Question

Yes

No

NA

Comment

Streams and Shallow Rivers

Depth of water at the site < 0.5m-was the
multiprobe set at 1/3 the depth?

surface?

Depth of water at the site > 0.5m, but < 1.5m—
was the multiprobe deployed 0.3m below the

or were measurements taken at 0.30m?

If the depth of a river or stream is greater than
1.5 m was a vertical profile taken (if practical)

Vertical Profiles in Rivers, Reservoirs, B

ays, and E

stuar

ies

For reservoirs, inland streams, bays and

bottom?

barge channels with depths from 1.5m to <3m
— were measurements made at 0.3m below
the surface, mid depth, and 0.3 m above the

0.3m below the surface, at 1 m, and at

For reservoirs, inland streams, and bays with
depths >3m—were measurements made at

subsequent 1m intervals? If the water body is
greater than 18m the interval can be changed
as long as it is used consistently at that site.
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Question

Yes

No

NA

Comment

For coastal ship channels with depths 23m—
were measurements made at 0.3m below the
surface, at 3.0 m, and at subsequent 3m
intervals? The interval can be changed as
long as it is used consistently at that site.

Section 3.5—Reporting Water Quality Measurements

Question Yes | No Comment
Were temperature, pH, DO, and salinity values
recorded on the field sheet/field logbook to the
nearest tenth?
Was specific conductance recorded to the
nearest whole number?
When reporting water quality parameters, were
insignificant figures:
0 to 4 = rounded down
6 to 9 = rounded up
5 = rounded to the nearest even number?
Section 3.6—Secchi Disk Measurement
Question Yes | No NA | Comment

Was the Secchi disk lowered vertically in a
location shielded from direct sunlight?

Were sunglasses removed while making the
Secchi disk measurement?

Was the eye level of the person making the
Secchi disk measurement less than 2 meters
from the surface?

Was the Secchi disk lowered until it disappeared
from view and the depth recorded?

Was the Secchi disk raised until visible and the
depth recorded?

Was the mathematical average calculated using
the two depths measured with the Secchi disk?

Was the Secchi disk depth reported in meters
and to two significant figures?
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Question

Yes

No

NA

Comment

Was the Secchi disk visible to the bottom and if
so, was the depth reported as greater than total
depth?

Was line, chain, or pole attached to the Secchi
disk marked in metric units?

Section 3.7—Days Since Last Precipitation

Question

Yes

No

NA

Comment

Was the number of days since last
precipitation rounded to the nearest whole
number?

If it was raining during monitoring or rained in
the last 24-hours, was the number of days
since last precipitation recorded as <1?

If it has been a long time since the last
significant rain, was the number of days since
precipitation recorded as greater than a
particular number, for example >7 days?
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TCEQ SWQM Program Technical Systems Audit

Part 4—Flow Measurement

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Field Measurements:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 3

Section 4.1—Flow Equipment

Which method or instrument was used to measure stream flow?

1 - Flow gage station (USGS/IBWC)
2 - Electronic (Marsh-McBirney)

3 - Mechanical (Pygmy)

4 - Weir/Flume

5 - Doppler

Section 4.2—Flow Measurement Procedures

Question

Yes

No

NA

Comment

Was a visual flow severity estimate
recorded? (Applies to non-tidal water bodies

only)

If pools were present in a dry streambed,
was flow recorded as zero and flow severity
as 1 (no flow)?

If stream bed was dry and no standing pools
were present, was flow unreported and flow
severity recorded as 6 (dry)?

Was an appropriate site with near-laminar
flow or less turbulence from bank-to-bank
selected?

Were modifications required to improve the
selected area for an accurate flow
measurement? Indicate what measures
were taken.

Were the meter batteries checked before
field use?
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Question

Yes

No

NA

Comment

Was the width determined by stretching a
tape measure from the edges of each bank?

Was a tape with 0.1 ft gradations used?

Were cross-sections of 0.5 ft used if stream
was < 5ft?

Were a minimum of 10 cross-sections
established if stream was > 5 ft to <10 ft
wide?

Were a minimum of 20 cross-sections
established if stream was > 10 ft wide?

Was the initial cross section midpoint (#1)
determined correctly? (cross-section width /
2 = 1% midpoint

After the initial midpoint is determined are
the remainder of the midpoints correctly
determined (midpoint # 1 + cross-section
width)?

Were velocity and depth measurements
collected at the mid-point of each cross-
section?

Was the flow rod adjusted for depth at each
cross-section before the velocity
measurement was made?

Were two velocity measurements collected
if the cross section depth was > 2.5 ft?

Were the two depths determined by dividing
the cross section depth by 2 and multiplying
the depth by 2?

Were velocity measurements collected for
20 second averaging (electronic) or 40
second averaging (mechanical)?

Did staff stand downstream of sensor during
measurement?

Was information correctly recorded on the
flow measurement form (if applicable)?

Were flow measurements calculated
properly?

Was the instantaneous flow (final) value
recorded correctly?

Are negative velocity values included in the
flow calculation?
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Question

Yes

No

NA

Comment

Are Doppler files downloaded and saved?

Is the Doppler flow value recorded in the
field log?
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TCEQ SWQM Program Technical Systems Audit

Part 5—Routine Water Sample Collection

Date(s) of Review:

Name(s) of Reviewer;

Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 5

Section 5.1—Equipment

Which method or device was used to collect the water sample?

e Bucket

e submersible pump and tube
e peristaltic pump

e other

¢ Direct collection with clean container (Cubitainer or jar)
e Sampling device (Kemmerer or Van Dorn)

Section 5.2—Collection Procedures

Question

Yes

No

NA

Comment

If routine water (and bacteria) samples were
not collected prior to other work at the site
due to hold time issues, were they collected
in an undisturbed area?

Were routine water samples collected at 1/3
of the depth in water (< 0.5 m) or at 0.3m
below surface if the depth > 0.5 m?

If this is stream site were samples collected
from the centroid of flow and upstream of a
bridge (if present)?

Was the cubitainer opened manually by
hand instead of blowing open?

If a bailer or bucket was used to collect from
a bridge, were precautions taken to avoid
contamination from debris?

Was the sampling device clean and rinsed
three times with ambient water prior to
collection?
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Question Yes | No | NA Comment

Were three one-liter containers filled and labeled correctly for:
1). Chlorophyll a

2). Cl, SO,, TDS, TSS/VSS, NO, +NO3
fluoride, and alkalinity

3). NH3, T-PO,4, TOC, and TKN?

Was a 30-50 mL of 0.45 y filtered sample
collected for orthophosphate?

Was the orthophosphate sample filtered
within 15 minutes of collection?

Was the chlorophyll sample collected in an
amber container or covered with an amber
bag?

Was the container for NH;, T-PO,, TOC,
and TKN preserved with 2mL of
concentrated sulfuric acid within 15 minutes
of collection?

Was the lid of the preserved container
marked with an X to let the lab know the
sample was acidified?

Were all routine water samples placed on
ice in a timely manner after collection?

Were the sample containers labeled with
enough information to associate it with the
RFA form? (At least two identifiers are
strongly recommended)

Were the samples placed in a plastic bag
lined ice chest to eliminate leaking during
shipping? Optional but strongly suggested.

Are field splits of routine water samples
collected with every 10" sample or once per
month, if <10/ month?

Was the RFA form(s) properly filled out, put
in a Ziplock bag and taped to the inside of
the ice chest lid?

Is the ice chest filled with enough ice so that
samples arrive at the lab at < 6°C but not
frozen?
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TCEQ SWQM Program Technical Systems Audit

Part 6—Bacteriological Sampling (E. coli/Enterococcus)

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 4

Section 6.1—Equipment and Procedures

Question

Yes

No

NA

Comment

Was a bacteria sample collected regardless
of flow conditions?

Was the sample collected prior to other
sampling or from an undisturbed area?

Was a sterile bacteriological bottle used to
collect the sample?

The container should not be pre-rinsed, was
it?

Was the sample collected at a depth of 0.3
meters (or at 1/3 of the total depth) and
pushed away from the sampler or boat while
avoiding surface scum or sediment?

If sample was collected from a bucket, was
the water poured from bucket to sample
container?

Does the sample container contain sodium
thiosulfate?

Were the sample containers labeled with
enough information to associate it with the
RFA form? (At least two identifiers are
required)

Was the sample placed immediately on ice
after collection?

Were samples shipped or delivered to the
appropriate lab to meet the hold time?

Is the extended hold time for E. coli only
being used as appropriate?
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Question

Yes

No

NA

Comment

Is sufficient sample volume sent for a lab
duplicate? (This can be done at the same
time as routine water quality splits; No other
bacteria QC samples are required)

Are screening samples for enterococcus
being run?

If yes,
Is a log being maintained?
Are 10% dilutions being run?

Are data being reported to SWQMIS as non-
accredited?

If enterococcus results come from a local
laboratory, are the data being reported to
SWQMIS as accredited?
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TCEQ SWQM Program Technical Systems Audit

Part 7—Routine Metals in Water Sampling

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 5

What is the purpose of sampling metals in water at this site?

Section 7.1—Metals-in-Water Sampling Kits
Sampling by TCEQ regional staff is done using the TCEQ Houston Lab metals in water kits. The audit
should be based on the use of a TCEQ clean metals kit.

Question Yes | No | NA Comment

Was a TCEQ Houston Laboratory Clean
Metals Kit used?

Does staff know the procedure for ordering
metals kits from the lab?

Are the kit equipment and supplies used as
instructed? If not, why?

Section 7.2—General Metals-in-Water Sampling Requirements

Question Yes | No | NA Comment

Are routine metals collected during
periods of abnormally high turbidity
associated with high or flood flows?

In general, is sampling delayed for at least
48 hours following a heavy rainfall event?
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Section 7.2—General Metals-in-Water Sampling (continued)

Question

Yes

No

NA

Comment

Were precautions taken to avoid potential
sources of contamination while collecting
the sample? (For example, collecting
sample facing upstream or upstream of
bridge crossing if present).

Was sample collected at 0.3 m or at 1/3 of
the total depth?

Was the sample collected directly from the
water? If not, explain.

Was the sample filtered within 15 minutes of
collection to avoid adsorption to the
container?

Were filters, syringes, sample containers,
and gloves transported in an unopened
Clean Metals Kit?

Was the “clean box” atmosphere used to
avoid airborne contamination while filtering
samples?

Were powder-free gloves worn during
sample collection?

Were proper clean metals techniques used
during sample collection?

Were the Dissolved Metals, Total Mercury,
and Total Metals sample bottles filled up to
the neck, allowing space for the addition of
acid at the laboratory?
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Section 7.3—Blank Metals-in-Water Collection Procedures

Question Yes | No | NA Comment

If two people collected the samples were
basic clean hands/dirty hands techniques
followed?

If one person collected the samples was
care taken to change gloves when
appropriate?

Were the Total Mercury, Total Metals, and
Dissolved Metals blank bottles filled up to
the neck, allowing space for the addition of
acid at the laboratory?

Were the blank samples collected prior to
ambient sample collection?

Were the Total Mercury, Total Metals, and
Dissolved Metals blanks collected in that
order?

Section 7.4—Metals-in-Water Shipping Procedures

Question Yes | No | NA Comment

Were the unique bottle numbers recorded on
the RFA sheet and in the field notes?

Were the containers placed in plastic bags
and the bags labeled with two other
identifiers such as date and station number?

Are the samples returned to the lab in the
“Clean Metals” kit ice chest along with the
reusable Clean Metals Kit supplies and
recyclable materials?

Are used, disposable items removed before
shipping the ice chest back to the lab?
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Section 7.5—Contents of Clean Metals Kit
A standard Clean Metals Kit contains the following supplies:

4 250 mL plastic bottles (BM—nblank metals, BTM—blank total metals, SDM—sample dissolved metals,
STM—sample total metals) labeled with the sample type and a unique identification number

1 125 mL glass bottle (BHG—Dblank mercury)

1 250 mL glass bottle (SHG—sample mercury)

1 packet of bubble sleeves (2)

1 packet of supplies (two 6" x 10" bags, two 6" x 4" sheets of Parafilm, cork, one Aqual Prep 66 filter,
and one 60 mL plastic syringe)

2 packets of gloves—1 medium (3 pairs) and 1 large (2 pairs)

1 one-liter bottle (BH20—Dblank water)

1 plastic bag (3' X 3") to be used as a ground cloth

2 plastic bags (3' x 3') that the black-box kit comes in (tied with a cable tie)

2 plastic containers for shipping glass bottles

1 plastic container with Velcro on the bottom for setting the sample bottles within while filtering

1 packet of bubble bags (2)

1 sheet of bubble wrap to line the cooler for shipping

1 manila envelope to hold the original request form, kit instructions, and packets of gloves

2 binder clips to attach “clean enclosure” plastic bags to black box

1 black box (Sampling Kit)

1 set of sampling instructions
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TCEQ SWQM Program Technical Systems Audit

Part 8—O0Organics in Water Sampling

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 5

What is the purpose of sampling organics in water at this site?

Section 8.1—Routine Organics-in-Water Sampling

Question Yes | No | NA | Comment

Were samples collected at a depth of 0.3 m
(or 1/3 of total depth) by submerging the
sample container by hand or using a
discrete sampling device?

The sample device or containers should not
be rinsed in ambient water. Were they?

Pesticides and Herbicides

Were clean, unused 1 L jars, pre-rinsed with
pesticide-grade hexane, acetone, or
methylene chloride, with a Teflon liner in lid
used?

Was a separate, unfiltered liter of water
collected for each of the (3) sample types?
eorganophosphorus pesticides
eorganochlorine pesticides

chlorinated herbicides

Was air space minimized in the jar?

Were samples collected in amber jars or the
clear jars placed in plastic amber bags prior
to being placed on ice?

Were the jars or bags labeled with date,
location, and Organics - sample type (listed
above)?

Semivolatile Organics
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Question

Yes

No

NA

Comment

Were two clean, unused 1 L jars, pre-rinsed
with pesticide-grade hexane, acetone, or
methylene chloride and with a Teflon liner in
lid used?

Section 8.1—Routine Organics-in-Water Sampling (continued)

Question Yes | No | NA | Comment
Was air space minimized in the jar?

Were the jars or bags labeled with date,

location, and Semivolatiles?

Was one sample, in a set of (10) or fewer,

excluding blanks, collected in triplicate for

laboratory QC?

Section 8.2—Volatile Organics (Optional

Question Yes | No | NA | Comment

Were (3) 40 mL volatile organics analysis
(VOA) vials filled and capped under water,
without trapping bubbles?

Were the samples treated with 2-4 drops of
HCl to a pH of < 2?

Were the (3) vials taped together and
labeled VOA to be submitted as a set?

Were the samples placed immediately on
ice to maintain temperature at < 6°C but not
frozen?

Was a VOA trip blank (three 40 mL VOA
vials), pre-prepared and carried on the
sampling trip, submitted with each VOA ice
chest shipped to the lab?

Section 8.3—Methyl Tertiary-Butyl Ether (MTBE) Sampling (Optional)

Question

Yes

No

NA

Comment

Were (3) 40 mL VOA vials filled and capped
under water, without trapping bubbles?

Was each vial preserved with (2) drops of
1:1 HCI?

If acidifying prior to sampling, were practice
vials tested to ensure the pH was < 2.0 and
that this is a preferred method for this site?
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Question

Yes

No

NA

Comment

If vigorous foaming occurred following
acidification was the sample discarded and a
new one collected without acidification?

If so, was the sample clearly marked as Not
Acidified and shipped to reach the lab within
24 hours?

Section 8.3—Perchlorate and Propellants, Explosives, and Pyrotechnics (PEP’s)

Sampling (Optional)

Question

Yes

No

NA

Comment

Was perchlorate sample collected in an
unused 1 L polyethylene or glass container?

Were (3) separate 1 L amber jars, or clear
jars placed in amber bags, pre-rinsed with
methylene chloride, used for PEP’s?

Were samples kept from direct sunlight and
immediately placed on ice to maintain
temperature at <6°C?

Treatment for Presence of Chlorine

Was a separate subsample tested for the
presence of chlorine?

If chlorine was detected, was 100 mg of
sodium thiosulfate dissolved in the VOA,
semi-volatile, pesticide and herbicides?

Was chlorine residual recorded in field
logbook?

Section 8.4—Sample Handling and Shipping

Question

Yes

No

NA

Comment

Were samples and ice placed and sealed
inside a large plastic bag within the ice chest
for shipping (optional but recommended)?

Were lab RFA forms placed in a Ziplock bag
taped to the inside of the lid?

Was precaution (bubble wrap, plastic netting,
etc.) used when packing glass containers for
shipping?
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Question

Yes

No

NA

Comment

Are samples shipped within 24 to 48 hours?
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TCEQ SWQM Program Technical Systems Audit

Part 9—Sediment Sample Collection

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 6

What is the purpose of sampling sediment at this site?

Section 9.1—Equipment and Procedures

Which method or device was used to collect the sediment sample?

Ekman Grab

Ponar Dredge

Peterson Dredge
Teflon/Stainless Steel Scoop
Other

Section 9.2—General Sediment Sampling

Question

Yes

No

NA

Comment

Was an MPDF completed and approved for
this sampling effort?

Were samples collected from representative
sites?

Was a location with a high likelihood of
deposition chosen for sampling?

Was a reasonable effort made to find
suitable sediment? If sediment could not be
found was the event rescheduled?

Were sediment samples collected after
water samples to avoid disturbance?
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Question Yes | No | NA | Comment

Was the sampling device used appropriate
for the chosen site?

Did the sample consist of recently deposited
fine sediment?

Section 9.3—Metals, Pesticides, Semivolatile Organics, and
Conventionals in Sediment Sampling

Question Yes | No | NA | Comment

Conventionals should always be requested
with metals and/or organics. Were they?

Was a minimum of 500 g collected and
distributed to separate 1 pint glass jars, with
Teflon-lined lids, for each of metals,
organics, and conventionals?

Were sample jars labeled with Station ID,
Date of Collection, and Type of Analysis
requested?

Reservoirs or Bays

Were at least (3) grabs composited with a
clean Teflon or stainless steel scoop in a

clean pan or bucket prior to filling sample

containers?

Was the integrity of the retrieved sample
observed prior to use in the composite?

Was care taken to decant the overlying
water while leaving the sediment sample
intact?

Was only the aerobic zone of the sample
used?

If there was no aerobic zone, was top 2 cm
used?

If the aerobic zone was greater than 5 cm,
were only the top 5 cm used?

Flowing Water
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Question

Yes

No

NA

Comment

For stream samples, were entire grabs
composited (either using an Ekman dredge
or clean Teflon or stainless steel scoop)?

Was care taken to exclude excess water,
rocks, or other debris in the sample?

Was the sample location away from the
influence of bank erosion?

Was the sediment collected from a
depositional area and not from near bank
soil erosion?

Section 9.4—Volatile Organics in Sediment Sampling

Question

Yes

No

NA

Comment

Were the composite samples distributed to
the (3) jars by transferring equal portions on
a rotational basis, to minimize volatilization?

Was sediment filled to the lip of the jar
leaving “no head space”?

Section 9.5—Field Notes

Questions

Yes

No

NA

Comment

Were observations of depth at sampling
location, thickness of aerobic zone, color and
texture of the sample recorded?

Were the following notes recorded?

*Type of composite

*Number of grabs in composite

Starting/ending date and time

Starting/ending depth

Section 9.6—Sample Handling and Shipping

Question

Yes

No

NA

Comment
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Question

Yes

No

NA

Comment

Was an RFA form filled out correctly for this
sampling event (see Section A3)?

Were sample jars labeled with Station ID,
Date of Collection, and Type of Analysis
requested?

Were sample jars kept in the dark and placed
immediately on ice to maintain <6°C?

Were samples and ice placed and sealed
inside a large plastic bag within the ice chest
for shipping? (optional but recommended)

Were lab RFA forms placed in a Ziplock bag
taped to the inside of the lid?

Was precaution (bubble wrap, plastic netting,
etc.) used when packing samples for
shipping?

Notes
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TCEQ SWQM Program Technical Systems Audit

Part 10—Tissue Sample

Date(s) of Review:

Name(s) of Reviewer:
Name(s) of Staff Performing Sample Collection:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 7

Section 10.1—Tissue Sampling Objectives and Collection Methods
What was the objective for sampling tissue at this site? (circle one)

Background Conditions Long-Term Trends  Ecosystem Health Human Health Risk

What type of tissue(s) was collected? [circle applicable type(s)]

FW fish SW fish Crayfish Crabs FW mollusks SW mollusks

What collection technique(s) were used? [circle appropriate type(s)]
Trawl Boat-mounted Eelectrofisher =~ Backpack Electrofisher Hook and Line

Seine Gill Net Other

Section 10.2—Tissue Sampling and Reporting Requirements

Question Yes | No | NA | Comment

Was an MPDF completed and approved for
this sampling effort?

Were species, sizes, types, and numbers of
specimens collected appropriate for the
sampling objective?

Was the appropriate collection technique(s)
chosen?

Were fish held in a pre-cleaned live well or
ice chest until chosen for analysis?

Were regional game wardens notified of
sampling at least 24 hours in advance?
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Question Yes | No | NA | Comment

Did the sampling crew carry a TPWD
Scientific Collection Permit to the field?
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Section 10.2—Tissue Sampling and Reporting Requirements

(continued)

Question

Yes

No

NA

Comment

Was the following information recorded:

Total length of fish to the nearest
millimeter?

Total weight of fish to the nearest gram?

Sex of specimen (optional)?

Anomalies, deformities, wounds, infections,
etc.?

Site description i.e. lat/long coordinates,
County, fishing pressure type, directions?

Collection method, starting/ending date and
times of collection, physicochemical field
measurements?

Were the TCEQ Fish Collection Data Form
and Species Collection Reporting Form
completed?

Section 10.3—Sample Prepara

tion of Edible Portions in the Field

Question

Yes

No

NA

Comment

Fish Tissue

Were clean, powder-free latex gloves used
during sample handling and preparation?

Was any debris rinsed off with ambient, tap,
or DI water prior to preparation?

Were knives, polypropylene cutting board,
and scale thoroughly cleaned with pesticide-
grade acetone or methylene chloride prior to
preparation?

Was the cutting board covered in aluminum
foil, dull side toward the fish?

Were gloves and/or cutting board foil
replaced when torn?

Were knives and cutting board thoroughly
rinsed with DI water and gloves and cutting
board foil replaced between samples?

Was care taken to remove all skin from
fillets and avoid puncturing internal organs?

Were left-side fillets used for the sample?
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Section 10.3—Sample Preparation of Edible Portions in the Field
(continued)

Questions Yes | No | NA | Comment

Fish Tissue (continued)

If left-side fillets produced sufficient tissue,
were the right fillets prepared separately for
duplicate or backup purposes?

Fillets should not be rinsed with water. Were
they?

Were at least 300g (200g absolute
minimum) of edible tissue collected and
securely wrapped with aluminum foil, dull
side toward the fillets, for each sample?

Were fish of similar size weight (within 10%)
used?

Were fillets of unequally sized fish wrapped
separately to minimize bias?

Were the foil-wrapped fillets with label
securely placed inside at least one plastic
bag to protect from melting ice?

Crabs, Crayfish, Oysters, Clams, Mussels

Was each crab or crayfish specimen
weighed and the width of the carapace
(crab) or length, from tip of rostrum to tip of
telson (crayfish), measured for each
specimen?

For edible crab tissue, was the top of the
carapace pulled back and the internal
organs shaken into the foil?

Were unopened oysters, clams, or mussels
scrubbed and rinsed with ambient, tap, or DI
water prior to preparation?

Was the shell opened and the contents
emptied into the jar without cutting into the
tissue?

Was the pre-cleaned glass jar with Teflon-
lined or foil-wrapped lid weighed prior to
placing the tissue sample in it?
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Section 10.4—Sample Preparation for Whole Organisms

Question Yes | No | NA | Comment

Was any debris rinsed off with ambient, tap,
or DI water prior to preparation?

Was an ample amount of aluminum foil, dull
side toward fish, used to wrap each individual
fish?

Was each whole crab or crayfish specimen
weighed and the width of the carapace (crab)
or length, from tip of rostrum to tip of telson
(crayfish), measured for each specimen?

Were whole crab or crayfish samples placed
in glass jars with Teflon-lined or foil-wrapped
lids or wrapped in aluminum fail, dull side
toward the crab or crayfish?

Were foil-wrapped fish and label placed within
at least one plastic bag to protect from melting
ice?

Did composite samples:

*Contain specimens within the same size
range?

*Consist of at least (3) and preferably (5) fish?

«Contain specimens of the same species?

Section 10.5—Preserving, Storing, and Shipping Samples

Question Yes | No | NA | Comment

Was an RFA form filled out correctly for this
sampling event (see Section A3)?

Were jars and/or foil wrapped samples
labeled with the Sample Type, Tag Number,
Date, and Analyses Requested?

If samples could not be shipped within 24
hours, were they frozen until they could be
shipped? (Samples should not be kept on wet
ice greater than 24 hours)

Were samples and ice placed and sealed
inside a large plastic bag within the ice chest
for shipping?

If dry ice was used, was the container labeled
properly for shipping?
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TCEQ SWQM Program Technical Systems Audit

Part 11—24-Hour Field Measurements

Date(s) of Review:

Name(s) of Reviewer:

Name(s) of Staff Performing 24-Hour Field Measurements:

Reference: SWQM Procedures Volume 1 (RG-415) — Chapter 3

Section 3.1—General Site Information

Describe the type of site monitored (stream, river,
reservoir, estuary, or ocean.)

State purpose of 24-hour monitoring at this site
(i.e., biological monitoring event or nonsupport of
the aquatic life use.)

Does the region have the appropriate equipment
to secure the multiprobe instrument at the
monitoring site?

Section 3.2—Field Notes

The field notebook or field log sheet used by SWQM staff should adequately document station and 24-hour

sample information. Is the following information documented or included in the field notebook?

Station and Sample Information

Key Information Yes | No

Comments

Is a field notebook or log
sheet used to record 24-
hour sampling information?

Station ID

Site Description

Start Date/Time/Depth

End Date /Time/ Depth
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Key Information Yes | No Comments
Collector(s)
Multiprobe File Name
Section 3.2—Flow Requirements
Questions Yes No Comments

If the site is in a freshwater stream, is flow being
measured during the period of deployment?

Is flow being measured before deployment to
determine if the flow is less than the 7Q27?

Section 3.3—-General 24-Hour Measurement Collection

Question

Yes

No

Comment

For an impaired water body, is sample collection
following a schedule that will provide at least two
samples per year (one in the index period, one in
the critical period.)

If the goal is to collect ten samples are the
samples appropriately allocated between the
index period, critical period, and outside the index
period? One half to two-thirds in the index period
(at least one-fourth to one-third of the samples
must be within the critical period.)

Does at least one month separate the 24-hour
sampling events?

Is the multiprobe instrument programmed to
collect measurements at least once an hour but
no more than once per 15 minutes?

Is the multiprobe instrument set to collect more
than 24-hours? (An hour on either end of the
deployment is recommended to allow time for the
instrument to acclimate to ambient conditions.)

Is the multiprobe instrument being set at the
appropriate depth for the water body being
sampled?

Is the multiprobe instrument being set in the
appropriate location to be most representative of
the water body being sampled?
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Section 3.3-Data Reporting

Question

Yes

No

Comment

If the multiprobe instrument is deployed for longer
than 24-hours are measurements being reported
for only a 24-hour period?

Is the 24-hour event summary data (minimum,
maximum, 24-hour average, and number of
measurements) submitted?

Are any other samples (grab) and field
measurements (instantaneous) collected at the
same time as the 24-hour event reported
separately?

Section 3.3—Calibration and QC Checks

Question

Yes

No

Comment

Is the instrument being calibrated immediately
prior to deploying it at the site?

Is the calibration and post-calibration check being
done within 24-hours of each deployment?
(Preferred method)

If deployments are longer and the period between
calibration and the post-calibration check is
longer than 24-hours, were the post-calibration
error limits within range? (Not the preferred
method but okay)
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Texas Commission on Environmental Quality

Data Management & Quality Assurance Portion
of the Annual Surface Water Quality Monitoring (SWQM)
Technical System Audit (TSA)

TCEQ Region: 0 - Unspecified
Date:

Review conducted by:

The following items were evaluated to identify possible data management problems or concerns.
This evaluation will serve as an aid to both data management and Field Operations Division
(FOD) staff.

REQUEST FOR ANALYSIS (RFA) FORMS
All metadata for date, time, location, depth, and sample type are properly filled in for grab and

composite samples? Yes [ ] No [ ] NA [ ]

Correct Submitting Entity, Collecting Entity, and Monitoring Type Codes are used?

Yes [ ] No [ ] NA[]

Appropriate Monitoring Type QC Codes are used to identify blanks and splits?

Yes [ ] No [ ] NA[]

For samples that have associated QC samples, collector records RFA numbers and Monitoring
Type Codes of all associated samples on each RFA?

Yes [ ] No [] NA[]

FIELD DATA ENTRY

Do the collectors have data in SWQMIS with a production status of PRERG?

Yes [ ] No [ ] NA[]

If so, please quantify and describe:
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When entering data into SWQMIS, field staff confirm that the station 1D and station description
both represent the same sampling location?
Yes [ ] No [ ] NA[]

Field staff consistently indicate the appropriate sample type (grab/composite) and enter the
metadata in all required fields for composite samples?

Yes [ ] No [ ] NA[]

COMMUNICATION WITH WATER DATA WORK GROUP

Field staff submit Data Correction Requests (DCRs) to Water Data Work Group staff as required
for adding, correcting, or qualifying (flagging/remarking) data in the SWQMIS database?

Yes [ ] No [] NA[]

Field staff address outliers and respond to data qualification reports within 45 days?

Yes [ ] No [] NA[]

Field staff respond to questions about data from the Water Data Work Group in a timely manner?

Yes [ ] No [] NA[]

USE OF DATA MANAGEMENT REFERENCE GUIDE

Staff properly complete SWQM Station Location (SLOC) request forms for the addition of new
station IDs or changes to existing station 1Ds; all fields are correctly completed by the requestor?

Yes [ ] No [] NA[]

SLOC request forms are submitted to the Water Data Work Group prior to sampling?

Yes [ ] No [] NA[]

Proper maps are submitted to accompany all SLOC request forms?

Yes [ ] No [] NA[]
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Summary of Findings (those items that affect data quality):

Summary of Observations (those items that do not directly affect data quality):

Recommended Corrective Actions:

Comments:
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Appendix B

TCEQ
SWQM, WQS, and WQA Program
Quality Assurance Plan
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ)
SURFACE WATER QUALITY MONITORING (SWQM) PROGRAM,
WATER QUALITY STANDARDS (WQS) PROGRAM,

OR
WATER QUALITY ASSESSMENT (WQA) PROGRAM
QUALITY ASSURANCE PLAN (QAP)

{PROJECT TITLE}

This quality assurance plan for a TCEQ SWQM, WQS, or WQA Program monitoring project is
produced as an addendum to the TCEQ SWQM, WQS, and WQA Programs Quality Assurance

Project Plan. QAPs for each program will be kept on file by that program in the TCEQ central
office QA files.
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Project is Conducted under QAPP Revision {##}
TCEQ PROJECT MANAGER NAME/CONTACT INFORMATION:

{INSERT CONTACT INFO HERE. INCLUDE NAME, TCEQ PROGRAM, ADDRESS,
PHONE, FAX, AND EMAIL.}

John Doe

Surface Water Quality Monitoring Program

Texas Commission on Environmental Quality

12100 Park 35 Circle, Bldg. B, MC-234

Austin, TX 78753

Phone: (512) 123-456

Fax: (512) 789-1011

Email: jdoe@tceq.state.tx.us

PROJECT TITLE
{TITLE OF PROJECT FROM COVER PAGE}

A. GENERAL DESCRIPTION OF SPECIAL STUDY:

Background:
{CLEARLY DEFINE THE PROBLEM AND THE ENVIRONMENTAL QUESTIONS TO
BE ANSWERED BY THE PROJECT/STUDY}

Project Task Description:

{SUMMARIZE THE WORK TO BE PERFORMED AND THE SCHEDULE FOR
IMPLEMENTATION. NOTE HERE IF DATA WILL NOT BE ENTERING SWQMIS AND
THE REASON WHY.}

Project Objective:
{STATE PROJECT SPECIFIC OBJECTIVES AND THE INTENDED USE OF THE
DATA}

B. MEASUREMENT AND DATA ACQUISITION
Bl. EXPERIMENTAL DESIGN

{DESCRIBE THE SAMPLING AND ANALYTICAL DESIGN FOR THE SPECIAL
STUDY INCLUDING TEMPORAL AND GEOGRAPHIC LIMITS TO THE
STUDY. FILL OUT TABLE B1.1 AND PROVIDE MAP(S) OF SAMPLING
LOCATIONS. THE FIRST 4 COLUMNS OF TABLE B1.1 ARE REQUIRED. YOU
MAY REMOVE UNNECESSARSY COLUMNS.}

Revision No. 13 Page 169 January 2010



Texas Commission on Environmental Quality Appendix B
Surface Water Quality Monitoring Program, Water Quality Standards Program, and
Water Quality Assessment Program QAPP

Table B1.1 Sampling Sites and Monitoring Frequencies

Segment | Region | Site Description Station |24 | Aquatic | Benthics |Nekton |Metals |Organics | Metals Organics | Conventional [Amb |Amb |Indicator |Inst Fish Field
1D HR |Habitat Water | Water Sediment | Sediment Tox |Tox [|Bacteria |[Flow |Tissue
Wat | Sed

Figure B1.1 Sampling Site Map

Insert Map(s). Label accordingly if using multiple maps.
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B2. SAMPLING METHODS

The project will be conducted in accordance with the following quality assurance
procedures outlined in the most current TCEQ SWQM, WQS and WQA Programs QAPP.
Field sampling will be conducted according to procedures documented in the TCEQ
Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical
Monitoring Methods for Water, Sediment, and Tissue, October 2008.(RG-415) and
Volume 2: Methods for Collecting and Analyzing Biological Community and Habitat
Data, June 2007 (RG-416).

{DESCRIBE ANY DEVIATIONS FROM THE ABOVE REFENCED DOCUMENTS AND
MANUALS IN DETAIL FOR EACH BULLET BELOW}

Data representativeness

Equipment

Equipment calibration

Sampling and field measurement techniques

B3. SAMPLE HANDLING AND CUSTODY
Sample handling and custody will be conducted as described in Section B3 of the TCEQ
SWQM, WQS and WQA Programs QAPP.

Samples analyzed by a sub-contracted laboratory will be documented on a chain of
custody (COC) from that laboratory. A copy of the COC and custody procedures from
the participating laboratory(ies) is found in Appendix A.

{IF A LABORATORY OTHER THAN TCEQ LAB OR LCRA LAB WILL ANALYZE
SAMPLES FOR THE PROJECT, INCLUDE THE PARAGRAPH IMMEDIATELY ABOVE
AND INCLUDE THE COC FORM AS AN APPENDIX, OTHERWISE DELET IT. INCLUDE
CUSTODY PROCEDURES IF THEY DIFFER FROM THE QAPP OR PROCEDURES
MANUAL}

B4. ANALYTICAL METHODS AND QUALITY CONTROL

The analytical methods, associated matrices, and performing laboratories are listed in Section
A7 of the most current TCEQ SWQM, WQS and WQA Programs QAPP. Laboratories reporting
data under this QAPP are compliant with the NELAC standards.

Analytical methods
e Quality control tests
e Non-Direct Measurements
All acquired raw data must be NELAC-certified.

B5. DATA MANAGEMENT

{DESCRIBE ANY DEVIATIONS FROM THE QAPP OR SWQM MANUALS IN DETAIL FOR
EACH BULLET BELOW. THIS INCLUDES FIELD OR LAB CONTRACTORS}

e Data management
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Submitting Entity, Collecting Entity, and Monitoring Type Codes associated with each
sample type are listed in Table B5.1.

{COMPLETE TABLE B5.1}
Table B5.1. Submitting Entity, Collecting Entity, and Monitoring Type Codes

Data Description Submitting Entity Collecting Monitoring
Entity Type
Water quality data WC FO RT

24-hour physicochemical data
Benthic data
Habitat data

Data review, verification, and validation

Data completeness

Documentation and records

Annual quality assurance review for the sample collector and laboratory(ies) and any
necessary corrective action.

C. ROLES AND RESPONSIBILITIES

{INCLUDE BOTH INTERNAL AND EXTERNAL (LAB, FIELD, DATA MANAGEMENT)
PRIMARY PARTICIPANTS AND THEIR RESPONSIBILITIES. SUGGESTIONS ARE
OFFERED BELOW}

TCEQ

{Name}

Project Manager

Responsible for sampling, data interpretation, and report preparation for the project.

Tracks, reviews, and approves deliverables. Participates in the development, approval,
implementation, and maintenance of written quality assurance standards (e.g., Program
Guidance, SOPs, QAPPs, QMP). Verifies QAP is being followed by contractors and that the
project is producing data of known quality. Coordinates project planning with the {Contractor}
Project Manager. Reviews and approves data and reports produced by contractors. Ensures
data reports are complete and comply with project requirements prior to submission to
SWQMIS. Notifies QA Specialists of circumstances which may adversely affect the quality of
data derived from the collection and analysis of samples. Develops, enforces, and monitors
corrective action measures to ensure contractors meet deadlines and scheduled commitments.
Responsible for contract management of all entities associated with the project.

{Name}

Data Manager

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

the Project Manager review and approval. Ensures that data are reported as outlined in

the Surface Water Quality Monitoring Data Management Reference Guide. Runs automated data
validation checks in SWQMIS and coordinates data verification and error correction with the
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Project Manager. Generates SWQMIS summary reports to assist the Project Manager’s data
review. Provides training and guidance on technical data issues as needed. Reviews QAPs for
valid stream monitoring stations. Checks validity of parameter codes, submitting entity code(s),
collecting entity code(s), and monitoring type code(s).

{Name}

Lab Manager

Responsible for supervision of laboratory personnel involved in generating analytical

data for this project. Responsible for ensuring that laboratory personnel involved in

generating analytical data have adequate training and a thorough knowledge of the SS-QAP,
pertinent sections of the TCEQ SWQM, WQS and WQA Programs QAPP, and all SOPs specific
to the analyses or task performed and/or supervised. Responsible for oversight of all laboratory
operations, ensuring that all QA/QC requirements are met, and documentation related to the
analysis is completely and accurately reported. Responsible for ensuring that laboratory
corrective actions are implemented, documented, reported and verified. Enforces corrective
action, as required.

D. TIME FRAME AND DELIVERABLES
{IF OUTSIDE ENTITIES ARE INVOLVED, REFERENCE CONTRACTS AS APPLICABLE}

Sampling for the project will be conducted during fiscal year {enter year(s)}. A summary of the
sampling phase of the study will be submitted to the TCEQ SWQM Team by August 31 of the
fiscal year in which the sampling is conducted. Data will be submitted electronically to TCEQ as
outlined in the SWQM Data Management Reference Guide.

{IF APUBLICATION WILL RESULT FROM THE PROJECT, ADD THE FOLLOWING
PARAGRAPH}

A draft final report will be prepared for the project during the fiscal year following the

sampling phase. The draft final report will be submitted to the TCEQ Project Manager August 31
of fiscal year {enter year}. The draft report will then undergo peer review. Any necessary
revisions will be made, and the final report will be published. The time frame for the final report
to be published is dependent upon the nature and extent of comments on the draft report and the
agency’s publication schedule.

G. Signatures and Approvals
{SIGNATURES SHOULD INCLUDE ANY OUTSIDE ENTITIES PARTICIPATING IN THE
PROJECT.}

{Name}, Project Manager
Program Date
TCEQ
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{Name}, Project Manager Section Manager
Program
TCEQ

Nancy Ragland

Group Leader

Quality Assurance and Data Management &
Analysis Group

Robin Cypher
SWQM Program Quality Assurance Specialist
Surface Water Quality Monitoring Team

Daniel Burke
SWQM Program Quality Assurance Specialist
Quiality Assurance Section

Date

Date

Date

Date
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Appendix C

Appendix C

WQS Program
Recreation Use Attainability Analysis
Quality Assurance Plan
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ)
WATER QUALITY STANDARDS (WQS) PROGRAM,
RECREATIONAL USE ATTAINABILITY ANALYSIS (RUAA)
QUALITY ASSURANCE PLAN (QAP)

DATE OF QAP: {INSERT DATE}
PERFORMING PARTY: {INSERT NAME}
TCEQ PROJECT MANAGER NAME: {INSERT NAME}

TCEQ PROJECT MANAGER CONTACT INFORMATION: {TCEQ PROJECT
MANAGER NAME AND ADDRESS}

This quality assurance plan for a TCEQ WQS Program RUAA studies are produced as an
addendum to the TCEQ SWQM, WQS, and WQA Programs Quality Assurance Project Plan.
QAPs for the WQS Program will be kept on file by the WQS Program in the TCEQ central
office QA files.

A. RUAA STUDY TITLE

{IDENTIFY THE RUAA STUDY BY TITLE.}

B. PROJECT DESCRIPTION OF THE RUAA STUDY

Bacteria and other pathogens have become a growing concern due to the increasing number of
water bodies identified as not attaining the contact recreation use support on the 2008 303(d) List
of Impaired Waters. Concerns have been raised by stakeholders statewide as to the
appropriateness of the current recreational uses and criteria, which are based on the
Environmental Protection Agency’s Ambient Water Quality Criteria for Bacteria — 1986, to
certain water bodies. The purpose of this project is to conduct Basic RUAA Surveys and/or
Comprehensive RUAAs on selected water bodies. This project will allow the TCEQ Water
Quiality Standards Group to evaluate the recreational uses of the water bodies listed in Table C.1
to determine whether or not the current contact recreation use is appropriate. These selected
water bodies include {IDENTIFY THE WATER BODIES TO RECEIVE RUAAS. INCLUDE
A STATEMENT WITH THE REASON WHY THESE WATER BODIES WERE CHOSEN
(EX: VERIFY EXISTING AND ATTAINABLE RECREATIONAL USES; 303(D) LISTED)}
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C. EXPERIMENTAL DESIGN

The study will be conducted in accordance with the TCEQ Recreational Use Attainability
Analysis (RUAA), Procedures for a Comprehensive RUAA and a Basic RUAA Survey (May
2009) {MOST CURRENT VERSION} and the SWQM Procedures Manual, VVolume 1, listed
below in Section H. A Basic RUAA Survey will be conducted to collect information on these
unclassified water bodies, such as the presence or absence of water recreation activities, stream
flow type, stream depth and establish/verify presumed use. Data collection will occur Friday
through Sunday, during the period of the week when people are most likely to be using the water
bodies for recreation purposes. Each site will be surveyed at least once in accordance with the
Basic RUAA procedures during the period from {DATES}. If at any point during the Basic
RUAA Survey it becomes apparent that primary contact recreation is clearly the appropriate use
for the water bodies the Performing Party will stop conducting the RUAA. If the Basic RUAA
Survey indicates that the existing use for recreation might be lower than the presumed primary
contact, secondary contact recreation 1, or designated recreational use, then a Comprehensive
RUAA will be performed to fully evaluate the appropriate use. Detailed procedures for when a
Basic RUAA Survey will need to become a Comprehensive RUAA are discussed in the
Applicability Section and in Figure 1 of the RUAA Procedures. A Comprehensive RUAA is
required for a classified segment.

Site Selection

The sites for this study will be selected as described in the latest version of the TCEQ RUAA
Procedures. The TCEQ project representative will approve the sites. Survey sites will be located
in areas where the water body is accessible to the public and has the highest potential for
recreational use. These sites should be located at road crossings or other publicly accessible
locations. They can be located upstream or downstream of a bridge crossing or access point.
Ensure that the sites are as well spaced as possible. Sites on classified water bodies will be
surveyed twice. Unclassified water bodies will be surveyed as described in the RUAA
Procedures. For all streams, choose three (3) sites per every five (5) miles of stream. If fewer
than three (3) sites are accessible or if there are large gaps in accessibility along a longer stream,
state the reason(s) why and fill in the gaps by coordinating with local authorities, conducting
interviews, by gaining access permission from landowner’s permission, and/or by devising some
other method of assessing the stream (topographic maps, aerial photos). If it is necessary to
evaluate water bodies on private land, participants must secure the landowner’s permission to
access the sites (for each visit). The water body name, segment number, description, and number
of proposed sampling sites are listed in Table C.1. Final site selection and any changes in
sampling sites will be identified in the Monitoring Plan in Appendix A of this QAP.

Table C.1 Number of Sites and Approximate Stream Miles of Selected Segments, including
Segment ID and Name

Approximate
Segment NELS @7 HELET Description Str(_aam Number
Body Miles of Sites
{#} {#} {#}
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{NOTE: THE MONITORING PLAN FROM THE PERFORMING PARTY / CONTRACTOR
SHOULD BE INCORPORATED AS AN ATTACHMENT TO THE QAP}

D. SAMPLING, ANALYTICAL METHODS, AND QUALITY ASSURANCE

The contact information form, RUAA summary form, and interview forms (if interviews were
conducted) will be filled out and completed for each water body as discussed in the latest version
of the TCEQ RUAA Procedures. Field data sheets will be completed for each site. These forms
can be found in the RUAA Procedures. Supplemental information, including photos, will be
collected and submitted to the TCEQ. The RUAA will be conducted in accordance with the
latest version of the TCEQ RUAA procedures and the SWQM Procedures Manual.

Data Representativeness

Information collected under this project is considered to be spatially and temporally
representative of the recreation use. Data collection will be performed according to applicable
protocols outlined in the latest version of both the SWQM Procedures and the TCEQ RUAA
Procedures. Site selection (with the highest potential for recreation use); the appropriate
sampling regime; the use of only approved procedures; and scheduling (during the warmest part
of the year and when contact recreation is most likely to occur) will assure that the data represent
the conditions at the site and the recreation use will be correctly determined. Data
representativeness will be checked by the WQS Project Manager to ensure selection of sampling
locations that adequately represent the conditions being evaluated and that the TCEQ RUAA
Procedures are being followed.

e Field measurement techniques are conducted in accordance to the SWQM Procedures
Manual, Volume 1.

Table D.1 Measurement Performance Specifications

Parameter Units Method
Temperature, Water °C SWQM Procedures Manual, Volume 1
Temperature, Air °C
Flow cfs
Flow Measurement 1=gage station
Method 2=electronic
3=mechanical
4=weir/flume
5=Doppler
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Training/Certification

New field personnel receive training in proper sampling and field analysis. Before actual
sampling or field analysis occurs, they will demonstrate to the Field Director of the Performing
Party their ability to properly perform field sampling, and electronically record the field
observations and data. Field personnel training is documented and retained by the Performing
Party for the term of the project.

Documentation, Records and Data Management

The Performing Party will collect, store electronically, and make available all data collected to
the TCEQ. They will also be responsible for maintaining backup files to protect the data. Data
will be stored, managed and submitted to the TCEQ WQS Group electronically in a TCEQ WQS
Group approved format. RUAA data will not go into Surface Water Quality Monitoring
Information System (SWQMIS). Data should be maintained by the Performing Party as outlined
in Table D.2. The data will be accompanied by other deliverables, such as a final RUAA report,
described in the Schedule of Deliverables in the RUAA Contract. Quality assurance reviews,
including audits, will be performed by TCEQ staff for the Performing Party at least once during
the contract period and any necessary corrective action will be promptly communicated to the
Performing Party. Deliverables will be submitted to the TCEQ as described in the contract and
in the Time Frame and Deliverables section of this QAP.

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

1. Legible writing in indelible, waterproof ink with no modifications, write overs or cross-outs;

2. Changes should be made by crossing out original entries with a single line, entering the
changes, and initialing and dating the corrections;

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

The document and records that describe, specify, report, or certify activities, requirements,
procedures, or results for this project and the items and materials that furnish objective evidence
of the quality of items or activities are listed.

Table D.2 Project Documents and Records

Document/Record Location Retention Form
QAP and amendments Performing Party/ TCEQ | 5 years Paper/Electronic
Field notebooks or field data sheets Performing Party 5 years Paper
Field equipment maintenance logs Performing Party 5 years Paper
Field SOPs Performing Party 5 years Paper
Corrective Action Documentation Performing Party 5 years Paper/Electronic
RUAA Surveys Performing Party/ TCEQ | 3 years Paper/Electronic
Progress reports/final report Performing Party/ TCEQ | 3 years Paper/Electronic
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The TCEQ may elect to take possession of records at the conclusion of the specified retention
period.

Comparability

Confidence in the comparability of data sets for this project is based on the commitment of
project staff to use only approved sampling methods in accordance with the protocols defined in
the RUAA procedures. Comparability is also guaranteed by reporting data in a standard format.

Completeness

The completeness of the data is basically a function of weather, site access, and the availability
and willingness of individual responders. Ideally, 100% of the information should be gathered.
However, the possibility of unavailable data due to weather and the inability to access the sites
and interview individuals are to be expected. At a minimum, interviewing the required contacts,
completing the field data sheets and the RUAA Summary Form, and providing the photographic
evidence, maps, and final report will guarantee the completeness of the each data set. Therefore,
it will be a general goal of the project(s) that 90% data completion is achieved.

Accuracy and Precision

The accuracy and precision of the information gathered from this project is dependent on the
knowledge and expertise of the responders. To assure precision and accuracy of the response, a
number of responders representing a wide spectrum of the population are required. To the extent
there is agreement between the divergent sources of information guarantees both precision and
accuracy.

Audits

Audits may be conducted by the TCEQ WQS project manager and QA specialist as described in
section C.1 of the SWQM, WQS, and WQA QAPP.

Corrective Action Procedures

Examples of deviations from sampling method requirements or sample design include but are not
limited to such things as sampling at the wrong site, incomplete survey collection, etc. Any
deviations from the Procedures for a Comprehensive Recreational UAA and a Basic UAA
Survey may invalidate resulting data and may require corrective action. Corrective action may
require re-measurement or collection of survey components. It is the responsibility of the
Performing Party to ensure that the actions and resolutions to the problems are documented and
that records are maintained in accordance with this QAP. In addition, these actions and
resolutions will be conveyed to the WQS Project Manager both verbally and in writing in the
project progress reports and by completion of a corrective action report (CAR).

Failures in field measurement systems involve, but are not limited to such things as instrument
malfunctions, failures in calibration, etc. In many cases, the field technician will be able to
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correct the problem. If the problem is resolvable by the field technician, then they will document
the problem on the field data sheet and complete the measurement. If the problem is not
resolvable, then the nature and disposition of the problem is reported to the Performing Party’s
Principle Investigator(s). The Performing Party will include this information in the CAR and
submit with the Progress Report which is sent to the WQS Project Manager.

Corrective Action Reports (CARs) document: root cause(s); programmatic impact(s); specific
corrective action(s) to address any deviations; 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 project
progress reports. In addition, significant conditions (i.e., situations which, if uncorrected, could
have a serious effect on safety or on the validity or integrity of data) will be reported to the
TCEQ WQS Project Manager immediately both verbally and in writing.

The Performing Party is responsible for implementing and tracking corrective action procedures
as a result of audit findings. Records of audit findings and corrective actions are maintained by
the TCEQ WQS Project Manager and QA Specialist. If audit findings and corrective actions
cannot be resolved, then the authority and responsibility for terminating work is specified in
agreements or contracts between participating organizations.

E. REPORTS TO TCEQ PROJECT MANAGEMENT

Quarterly Progress Report - Summarizes the Performing Party’s activities for each task; reports
problems, delays, and corrective actions; and outlines the status of each task’s deliverables.

Completed RUAA Surveys — electronic copies will be submitted to the TCEQ WQS Project
Manager as completed.

Other Deliverables - will be submitted to the TCEQ WQS Project Manager by the designated
deadlines as described in the contract.

F. ROLES AND RESPONSIBILITIES

XXXX {WQS STAFF} is the WQS Project Manager, Water Quality Standards Group, TCEQ.
She/He will oversee technical aspects of the project and the project’s accounting and timetable of
deliverables. The Project Manager is responsible for: (1) maintaining a thorough knowledge of
program work activities, commitments, deliverables, and time frames; (2) maintaining lines of
communication and good working relationships between the lead division staff and personnel
and the Performing Party; (3) checking data representativeness and determining acceptability of
measurement data collected; (4) ensuring that RUAA procedures are followed; (5) coordinating
and conducting TCEQ quality assurance reviews; (6) providing feedback to the TCEQ
supervisory and administrative personnel as necessary regarding the performance of the
Performing Party; (7) advising the grant manager and upper management when program
timetables, tasks, and coordination procedures are not being met; and (8) elevating problems and
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issues requiring resolution to the lead Division Director, or designee(s), for disposition, when
appropriate.

Lori Hamilton is the Group Leader, WQ Standards Group, TCEQ. She is responsible for
managing the TCEQ Water Quality Standards Program water quality activities and achieving
project-related tasks and objectives. The Project Manager is responsible for: (1) maintaining a
thorough knowledge of the Water Quality Standards Program work activities, commitments,
deliverables, and time frames; (2) developing necessary lines of communication and good
working relationships between the Water Quality Standards Program and personnel of other
divisions and organizations participating in a program; (3) monitoring the effectiveness of the
overall program quality system; (4) providing feedback to supervisory and administrative
personnel as necessary regarding the performance of grant and water body project managers; (5)
advising upper management when Water Quality Standards Program timetables, tasks, and
coordination procedures are not being met; (6) executing contracts and intergovernmental
agreements; (7) determining acceptability of measurement data collected by the Water Quality
Standards Program; and (8) elevating problems and issues requiring resolution to the lead
Division Director, or designee(s) for disposition, when appropriate.

Laurie Curra is the Program Manager and Manager, Monitoring and Assessment Section,
TCEQ. She is responsible for oversight of Water Quality Standards projects. The Program
Manager is responsible for: (1) ensuring that environmental activities are performed in
accordance with applicable plans and procedures; (2) work performance is measured against
specifications; (3) appropriate management oversight and inspection is accomplished; (4)
improving systems relating to specific programs as well as ensuring deficient items and services
are evaluated and controlled; (5) root causes(s) of deficiencies and nonconformances are
determined; and, (6) corrective actions are planned, implemented, and verified in a timely
manner.

Daniel Burke is the SWQM Program QA Specialist, QA Section, Compliance Support Division,
TCEQ. He is responsible for the following QA and QC tasks: (1) participating in the
development, approval, implementation, maintenance, and retention of written QA and technical
documents; (2) assisting in the preparation of quality reports; (3) recommending to division
directors and project managers, and through them to deputy directors, that work be stopped in
order to safeguard programmatic objectives, worker safety, public health, or environmental
protection; (4) concurring with proposed corrective actions and verifications; (5) monitoring the
implementation of corrective actions; (6) reporting on the status of corrective actions; (7)
assessing the effectiveness of program quality systems; and (8) providing technical expertise
and/or consultation on quality services.

{NAME?} is the Principal Investigator (Pl) and Contract Manager for the Performing
Party,[Name of Contract Entity]. He is responsible for (1) over sight of the project and directing
the day-to-day management of the research; (2) implementing and monitoring requirements in
contracts, and the QAP; (3) coordinating project planning activities and stakeholder
workgroups; (4) responsible for ensuring that environmental activities are performed in
accordance with applicable plans and procedures, work performance is measured against
specifications, and appropriate management oversight and inspection is accomplished; (5)
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ensuring monitoring systems audits are conducted to ensure QAP is followed by [Name of
Contractor] and that the project is producing data of known quality; (6) reporting to TCEQ
Contract Manager or designee any deviation from contract or QAP;  (7) ensuring TCEQ
Contract Manager, TCEQ project representative, and/or QA Specialists are notified of
deficiencies and nonconformances, and that issues are resolved; (8) validating that data collected
are acceptable for reporting to the TCEQ; (9) overseeing data interpretation; and (10) report
preparation.

{NAME} is the Co Principal Investigator (Co-PI) for the Performing Party, [name of contractor].
He is responsible for (1) overseeing the geographical information system data; and (2) input on
how data is collected, recorded and the analysis pertaining to recreational uses.

{NAME} is the Co Principal Investigator (Co-PI) for the Performing Party, [name of contractor].
He is responsible for (1) developing protocol for collecting recreational use data; and (2)
providing oversight for analysis of recreational use data.

{NAME} is the Field Director for the Performing Party, [name of contractor]. He is responsible
for (1) interviewing applicants for field technician and support positions; (2) coordinating field
and support activities; (3) overseeing QA in the collection and management of the data; and (4)
assisting in the planning of field work, interpretation of the data, and preparation of the final
report.

Data Collectors are responsible for (1) performing sample collection and data processing duties
in accordance with project contract, and this QAP; (2) reporting to Pl and Co-PI any deviation
from contract or QAP; and (3) maintaining proper documentation of sampling events, and field
procedures. The P1/Contract Manager for the Performing Party, Co-PI for the Performing Party,
and the Field Manager will be the project managers for field work. Project staff will be
responsible for performing sampling, analyses and data processing duties according to the
specified procedures and quality assurance documents. They also are responsible for
implementing and maintaining internal quality control and for notifying the PI, Co-PI, or Field
Manager of anomalous or erroneous analytical results. They are responsible for documenting
use of standard operating procedures and calibration of any laboratory equipment.

G. TIME FRAME AND DELIVERABLES

RUAA surveys will be conducted during fiscal year {fENTER NUMBER} and final reports will
be submitted by {ENTER DATE}. RUAA reports will be submitted to the TCEQ Project
Manager as completed.

H. ADHERENCE LETTER

This is a project-level QAP and project work cannot begin until any project sub-participants have
signed a letter (Example below) documenting adherence to this QAP, the program QAPP, and
any amendments or revisions of this plan. A copy of this signed letter must be submitted to the
WQS Project Manager within 30 days of signature.
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EXAMPLE ADHERENCE LETTER

TO: (name of Sub-Participant Project Manager)
(organization)

FROM: (name of Principle Investigator)
(PERFORMING PARTY)

RE: (WQS Project Title) - WQS Program Texas Recreational Use-Attainability
Analysis QAPP and {WQS Project Title} QAP

Please sign and return this form by (date) to:
(ADDRESS)
I acknowledge receipt of the referenced documents. | understand the document(s) describe

quality assurance, quality control, data management and other technical activities that must be
implemented to ensure the results of work performed will satisfy stated performance criteria.

{Sub-Participant Project Manager} Date
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. REFERENCES

Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring
Methods for Water, Sediment, and Tissue, 2008.(RG-415)
http://www.tceq.state.tx.us/comm_exec/forms_pubs/pubs/rg/rg-415/index.html

Recreational Use-Attainability Analyses (RUAAS): Procedures for a Comprehensive
Recreational UAA and a Basic UAA Survey, {INSERT DATE OF THE LATEST APPROVED
VERSION WHICH CAN BE FOUND AT}

http://www.tceq.state.tx.us/permitting/water guality/stakeholders/swgsawg_handouts.html#proc.
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J. Distribution List

Texas Commission on Environmental Quality
P.O. Box 13087
Austin, Texas 78711-3087

Chief Engineer’s Office
Monitoring & Assessment Section
WQS Program

{NAME}, WQS Project Manager
MC-234

(512) 239-XXXX

Laurie Anne Eng, WQS Quality Assurance Specialist
MC-234
(512) 239-1713

Lori Hamilton, Work Lead
MC-234
(512) 239-0683

Monitoring & Assessment Section
Laurie Curra, Manager

MC-234

(512) 239-2305

Monitoring & Assessment Section

SWQM Program

Robin Cypher, Project Quality Assurance Specialist
MC-234

(512) 239- 5256

Office of Compliance and Enforcement
Compliance Support Division

Dan Burke, WQS Quality Assurance Specialist
MC-176

(512) 239-0011
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K. SIGNATURES AND APPROVALS
{PROFORMING PARTY/CONTRACTOR}

Date:
{PRINCIPLE INVESTIGATOR (P}

Date:
{CO PRINCIPAL INVESTIGATOR (CO-PI)}

Date:
{FIELD DIRECTOR}
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Date:
{NAME}, Project Manager
Water Quality Standards Group, TCEQ

Date:
Lori Hamilton, Group Leader
Water Quality Standards Group, TCEQ

Date:
Robin Cypher, Project Quality Assurance Specialist
Surface Water Quality Monitoring Program, TCEQ

Date:
Laurie Curra, Manager
Monitoring and Assessment Section
Water Quality Planning Division, TCEQ

Date:
Daniel Burke
WQS Program, Quality Assurance Specialist
Quality Assurance Section, TCEQ
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APPENDIX A
PERFORMING PARTY MONITORING PLAN

{FINAL STUDY DESIGN/DESCRIPTION FROM PERFORMING PARTY AND ANY
ADDENDUMS TO THE STUDY. INCLUDES FINAL MPAS OF SAMPLING LOCATIONS,
SITE LOCATIONS BY SEGMENT, INCLUDING GIS COORDINATES. DESCRIBE THE
MONITORING PLAN FOR THE RUAA STUDY, AND EXPLAIN THE RATIONALE FOR
SITE SELECTION. PROVIDE A TABLE OF MONITORING SITES WITH UNIQUE
IDENTIFIERS, DESCRIPTIONS, LAT/LONGS, SEGMENT NUMBERS, AND OTHER
APPLICABLE NARRATIVE INFORMATION. THE MONITORING PLAN SHOULD BE
BASED ON ELEMENTS A THROUGH F OF THE SITE RECONNAISSANCE SECTION OF
THE PROCEDURES FOR A COMPREHENSIVE RECREATIONAL UAA AND A BASIC UAA
SURVEY AND REFLECT THAT CONTENT IN EITHER THE TABLE OR THE MAPS (OR
BOTH). DESCRIBE ANY CLARIFICATION TO PROCEDURES BECAUSE OF
CIRCUMSTANCES THAT ARE NOT DESCRIBED IN THE PROCEDURES FOR A
COMPREHENSIVE RECREATIONAL UAA AND A BASIC UAA SURVEY }
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Appendix D

Surface Water Quality Monitoring Guidance for
Quality Assurance of Splits and Blanks
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Surface Water Quality Monitoring Guidance for Quality Assurance of
Splits and Blanks

Quality Assurance checks will be conducted electronically by the Data Management and
Analysis (DM&A) staff for blanks, splits, and their associated samples for routine monitoring.
Samples requiring splits and blanks are described in the TCEQ. SWQM Procedures Manual,
Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment, and Tissue (RG-
415) (October 2008 or most current version).

Blanks will be evaluated as follows:

o DM&A staff will first evaluate samples to verify the blank value is equal to or less than the
Ambient Water Reporting Limit (AWRL) listed in the SWQM, WQS, and WQA QAPP,
Tables A7.2 — A7.4. If the blank concentration is greater than the AWRL but the blank value
is less than 5% of the value of the associated sample, data are acceptable and will not be
flagged in the database (this is to allow for low levels in blanks when high ambient levels
occur). Blanks above the AWRL that exceed 5% of the sample will be flagged.

Exceptions or special considerations:

e Values reported as “<*- Values reported as “<*“ will not be compared to AWRLs. DM&A
will notify SWQM, WQS, or WQA Central Office staff of values persistently reported as “<*
a value when that value is greater than the AWRL.

Splits will be evaluated as follows:

o DM&A will calculate the Relative Percent Difference (RPD = difference/mean x 100) for all
routine samples accompanied by a split sample. If the RPD is greater than 30%, those data
will be flagged.

Exceptions or special considerations:

o |f the highest value of the sample or the split is <2 times the laboratory reporting limit listed
in the SWQM, WQS, and WQA QAPP Tables A7.2 — A7.4, or <2 times the 15" statewide
percentile (or other environmentally relevant value provided by SWQM, WQS or WQA), no
RPD calculation is required. Reporting limits will be used in all cases with the following
exceptions based on the15™ percentiles:
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Parameter Code Parameter Mean 15"

Percentile mg/I

00410 Alkalinity 50
00610 Ammonia Nitrogen .025
00680 Total Organic Carbon 4
00665 Total Phosphorus .05
00625 Total Kjeldahl Nitrogen .5
00530 Total Suspended Solids 8
00535 Volatile Suspended Solids 2
01105 Aluminum .01
00916 Calcium 30
00840 Chloride 10
01042 Copper .001
01051 Lead .0005
00927 Magnesium 5
01067 Nickel .002
01147 Selenium .0005
00945 Sulfate 10

e If one value is reported as “<*“ a value and the split value is reported as a number,
consider the “<*“ value as if it is a value (e.g. 10 rather than <10). For example, if a
Chlorophyll sample is reported as <10 g/l and the split value is reported as 21 ug/l, use:

Sample value 10 ng/l

Split value

21 wugll

The RPD is the absolute value of 10 minus 21 divided by the mean of the
samples: RPD =|10-21|/ 15.5 = 71% (not acceptable because it is >30%)
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Appendix E

References
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