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 SEQ CHAPTER \h \r 1Instructions for Using the TMDL Program 
Quality Assurance Project Plan Shell Document
(Revised November 2010)
The attached Quality Assurance Project Plan (QAPP) shell has been prepared for use by TMDL Program contractors. Instructions are noted in italics throughout the document. These italicized instructions should be deleted prior to submitting the final QAPP for review and approval. Highlighted text should be replaced with the appropriate information. Contractors are encouraged to read the language provided throughout the document to ensure that it accurately reflects the project for which this QAPP is being prepared. The text provided should be considered carefully and used as appropriate. 

Contact the TMDL Project Manager for further clarification if necessary. The basis for this shell is the USEPA Requirements for Quality Assurance Project Plans (EPA QA/R-5) which can be located at: http://epa.gov\quality\qatools.html. 
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Attachment 1 is included with this shell document for contractor use but should not be submitted as part of the QAPP. 

List of Acronyms

AWRL

Ambient Water Reporting Limit

BOD5

5-day Biochemical Oxygen Demand

CAR

Corrective Action Report
CBOD

Carbonaceous Biochemical Oxygen Demand

CFU

Colony-Forming Unit of Bacteria

COC

Chain of Custody

COD

Chemical Oxygen Demand

CRP

Clean Rivers Program

CWA

Clean Water Act 

DOC

Demonstration of Capability

DO

Dissolved Oxygen

DOC

Dissolved Organic Carbon

DM&A

Date Management & Analysis

DMRG

Data Management Reference Guide

EPA

Environmental Protection Agency

FOSD

Field Operations Support Division 

FO

Field Operations

GPS

Global Positioning System
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International Standard Organization/International Electrotechnical Commission

LCS

Laboratory Control Sample 
LCSD

Laboratory Control Sample Duplicate 


LIMS

Laboratory Information Management System

LOD

Limit of Detection 
LOQ

Limit of Quantification

MPN

Most Probable Number

NELAC
National Environmental Laboratory Accreditation Conference

NPS

Nonpoint Source

QA/QC

Quality Assurance/Quality Control

QAO

Quality Assurance Officer

QAM

Quality Assurance Manual (or Manager)

QAP

Quality Assurance Plan

QAPP

Quality Assurance Project Plan

QAS

Quality Assurance Specialist

QMP

Quality Management Plan

RPD

Relative Percent Difference

SOP

Standard Operating Procedure

SWQM

Surface Water Quality Monitoring

SWQMIS
Surface Water Quality Monitoring Information System 


TDS

Total Dissolved Solids

TMDL

Total Maximum Daily Load

TCEQ

Texas Commission on Environmental Quality

TOC

Total Organic Carbon

TSS

Total Suspended Solids

TSWQS
Texas Surface Water Quality Standards

USGS

United States Geological Survey

VOA

Volatile Organic Analysis
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Texas Commission on Environmental Quality

P.O. Box 13087

Austin, Texas 78711-3087

Name, TMDL Project Manager

MC-203

(512) 239-xxxx
Nancy Ragland, Data Management and Analysis 
MC-234

(512) 239-6546
Kyle Girten, TMDL Quality Assurance Specialist

MC-165
(512) 239-0425

Salal Tahiri, Program Support Section Manager



 
MC-174




     
(512) 239-2217




 
Name, Region X TMDL Staff (Only if applicable)
MC-

(xxx)-xxx-xxxx

Lead Organization
Address
Name, Project Manager



Name, Quality Assurance Officer

(xxx)-xxx-xxxx





(xxx)-xxx-xxxx
Name of Laboratory
Name, Laboratory Supervisor



Name, Laboratory QA Officer

(xxx) xxx-xxxx





(xxx) xxx-xxxx
Sub-tier Organization(s)
Address

Name, Project Manager



Name, Quality Assurance Officer

(xxx)-xxx-xxxx





(xxx)-xxx-xxxx
Name of Laboratory
Name, Laboratory Supervisor



Name, Laboratory QA Officer

(xxx) xxx-xxxx





(xxx) xxx-xxxx
U.S. Environmental Protection Agency, Region 6

Water Quality Division

1445 Ross Avenue

Suite # 1200

Dallas, TX 75202-2733
Name, EPA Project Officer
(214) xxx-xxxx
The TMDL Project Manager will provide the name of the EPA Project Officer:
Teresita Mendiola, 6WQAT for 106 funding

The Lead Organization Quality Assurance Officer will provide copies of this project plan and any amendments or revisions of this plan to each person on this distribution list and to each sub-tier participant other than TCEQ and EPA staff. The Lead Organization QA Officer will provide documentation of this transmittal to the TCEQ Project Manager within two weeks of QAPP approval. This documentation will be maintained as part of the Lead Organization’s quality assurance records and as part of the TMDL project file.  

The TCEQ Project Manager is responsible for providing copies of the project plan and any amendments or revisions of this plan to TCEQ and EPA staff other than the TCEQ QA Specialist.  Copies must be provided within two weeks of QAPP approval, and documentation of this transmittal will be available for review and maintained as part of the TMDL project file.  
A4 Project/Task Organization 

The task descriptions provided for contractor personnel comprise suggested language based on how these projects are usually organized. Appropriate language should be substituted as needed. However, the tasks described are tasks that need to be fulfilled and should be assigned to someone on the project. The Lead Organization Project Manager and the Quality Assurance Officer should be assigned to separate individuals where possible; it is a conflict of interest to combine those functions into one position. Likewise, the laboratory manager and laboratory QA officer should also be separate individuals.

Description of Responsibilities

U.S. EPA REGION 6
Name
EPA Project Officer

Responsible for managing the project for EPA. Reviews project progress and reviews and approves applicable QAPP and QAPP amendments.

TCEQ 
Monica Harris
Planning and Implementation Section Manager
Responsible for managing the TCEQ TMDL Program. Reviews and/or approves all TMDL projects, QA audit responses, QAPPs, agency QMPs, work plans and contracts.
Ronald Stein 

TMDL Program Team Leader

Responsible for supervising the TCEQ TMDL Team and staff. Oversees the development of QA guidance for the TMDL Team to ensure it is within pertinent frameworks of the TCEQ. Reviews and/or approves all TMDL projects, QA audit responses, QAPPs, agency QMPs, corrective action reports, work plans, and contracts. Enforces corrective action where QA protocols are not met. Ensures TCEQ TMDL personnel are fully trained.

Name
TMDL Project Manager

Responsible for ensuring that the project delivers data of known quality and quantity on schedule to achieve project objectives. Provides the primary point of contact between the Lead Organization and the TCEQ. Tracks and reviews deliverables to ensure that tasks in the work plan are completed as specified in the contract. Reviews and approves QAPPs and any amendments or revisions and ensures proper distribution of approved/revised QAPPs to TCEQ participants and the EPA. Responsible for verifying that the QAPP is followed by the Lead Organization. Notifies the TMDL QAS, TMDL QA Coordinator, and TMDL Program Team Leader of significant project nonconformances and corrective actions taken as documented in CARs and/or quarterly progress reports. 

Nancy Ragland, Team Leader

Monitoring and Assessment Section, Data Management & Analysis Team
Oversees the Data Management & Analysis Team that reviews QAPPs for valid surface water quality monitoring stations, checks validity of parameter codes, submitting entity codes, collecting entity codes, monitoring type codes, and tag prefixes to ensure that data will be reported following guidance put forth in the Surface Water Quality Monitoring Data Management Reference Guide (DMRG) 2010, or most current version. Analyzes SWQMIS to identify data validation inconsistencies and reports any findings to TMDL Project Managers as appropriate. Surveys SWQMIS to monitor submittal for scheduled sampling data; provides data completeness reports to project managers as requested; serves as the data management customer service representative for the TMDL Project Manager; and provides training to TMDL Project Managers to ensure proper data submittal according to documented procedures.

Kyle Girten

Field Operations Support Division, TMDL Quality Assurance Specialist

Assists the TMDL Program Manager and Project Manager on QA-related issues. Coordinates, reviews and approves QAPPs and amendments or revisions. Prepares and distributes annual audit plans. Conveys QA problems to appropriate TCEQ management. Monitors implementation of corrective actions. Coordinates and conducts audits. Ensures maintenance of QAPPs and audit records for the TMDL program. 
Name
TCEQ Regional Offices
TCEQ Region X TMDL Staff: When Regional TMDL Staff are not involved in the TMDL project or Regional staff has not been designated as TMDL staff, then this individual’s role should be removed. Assists in the development of the project’s water quality monitoring plan as appropriate. Ensures that the water quality monitoring plan in Appendix B adequately represents the local water quality conditions that may account for the observed impairment by corresponding with respective FO Regional Field Staff. Works with the TMDL Project Manager to resolve problems with water quality monitoring. Maintains contact with Project Manager to ensure coordination of issues.

LEAD ORGANIZATION
Name
Lead Organization Project Manager
The Lead Organization Project Manager is responsible for ensuring that all tasks and other requirements in the contract are executed on time and with the quality assurance/quality control requirements as defined by the contract and in the project QAPP; assessing the quality of subcontractor/participant work; submitting accurate and timely deliverables to the TCEQ TMDL Project Manager; and coordinating attendance at conference calls, trainings, meetings, and related project activities with the TCEQ. Responsible for verifying that the QAPP is distributed and followed by the Lead Organization (including all subcontractors) and that the project is producing data of known and acceptable quality for reporting to the TCEQ. Responsible for ensuring adequate training and supervision of all activities involved in generating analytical and field data, including the facilitation of audits and the implementation, documentation, verification and reporting of corrective actions.
Name
Lead Organization Quality Assurance Officer

Responsible for coordinating development and implementation of the Lead Organization’s QA program. Responsible for writing and maintaining QAPPs and monitoring their implementation. Responsible for maintaining records of QAPP distribution, including appendices and amendments. Ensures the data collected for the project is of known and acceptable quality and adheres to the specifications of the QAPP. Responsible for maintaining written records of sub-tier commitment to requirements specified in this QAPP. Responsible for identifying, receiving, and maintaining project quality assurance records. Responsible for compiling and submitting the QA report. Responsible for coordinating with the TCEQ QAS to resolve QA-related issues. Notifies the Lead Organization Project Manager and TCEQ Project Manager of particular circumstances which may adversely affect the quality of data. Coordinates the research and review of technical QA material and data related to water quality monitoring system design and analytical techniques. Conducts assessments of participating organizations during the life of the project as noted in Section C1. Coordinates and monitors nonconformances and corrective actions. Also implements or ensures implementation of corrective actions needed to resolve nonconformances noted during assessments.

Name
Lead Organization Laboratory Manager
Responsible for supervision of laboratory personnel that generate analytical data for the project. Responsible for ensuring NELAC accreditation is obtained and kept current in order to analyze TCEQ samples. Responsible for ensuring that laboratory personnel involved in generating analytical data have adequate training and a thorough knowledge of the QAPP and all SOPs specific to the analyses or task performed and/or supervised. Responsible for oversight of all laboratory operations ensuring that all QA/QC requirements are met, documentation related to the analysis is complete and adequately maintained, and that results are reported accurately. Responsible for ensuring corrective actions are implemented, documented, reported and verified. 

Name
Lead Organization Laboratory Quality Assurance Officer
Monitors the implementation of the QAM/QAP within the laboratory to ensure complete compliance with project data quality objectives as defined by the contract and in the QAPP. Conducts in-house audits to ensure compliance with written SOPs and to identify potential problems. Responsible for supervising and verifying all aspects of the QA/QC in the laboratory. Performs validation and verification of data before the report is sent to the primary contractor. Ensures that all QA reviews are conducted in a timely manner from real-time review at the bench during analysis to final pass-off of data to the QA Officer.

Name
Lead Organization Data Manager

Responsible for the acquisition, verification, and transfer of data to the TCEQ TMDL Project Manager. Oversees data management for the project. Performs data quality assurances prior to transfer of data to TCEQ in the format specified in the SWQM Data Management Reference Guide, 2010 or most recent version. Ensures that the data review checklist is completed and data is submitted with appropriate codes. Provides the point of contact for the TCEQ TMDL Project Manager to resolve issues related to the data and assumes responsibility for the correction of any data errors.

Name
Lead Organization Field Supervisor
Responsible for supervising all aspects of the sampling and measurement of surface waters and other parameters in the field. Responsible for the collection of water samples and field data measurements in a timely manner that meet the quality objectives specified in Section A7 (Table A7.1), as well as the requirements of Sections B1 through B8. Responsible for field scheduling, staffing, and ensuring that staff are appropriately trained. When monitoring activities include TCEQ entities the field supervisor shall coordinate with the TCEQ Project Manager. Reports status, problems, and progress to Lead Organization Project Manager.


Figure A4.1 Organization Chart 

This chart should be used as a guideline to develop an organizational chart specific to the project showing lines of organization for all personnel listed above in the Description of Responsibilities. In Regions where no TCEQ FOD Region Staff is involved or dedicated to this TMDL project, delete box for this individual. 

A5 Problem Definition/Background
This section should state the specific problem to be addressed, decision to be made, or outcome to be achieved. It should include sufficient background information to provide a historical, scientific and regulatory perspective for this particular project. The information provided here should reflect the objectives stated in the project scope of work, work order and project workplan. 

The QAPP is reviewed by the TCEQ to help ensure that data generated for the purposes described herein are scientifically valid and legally defensible. This review process will also help ensure that data submitted to the SWQMIS database have been collected and analyzed in a way that guarantees its reliability.
A6 Project/Task Description
This section should provide a summary of all work to be performed under this project, any products, the project schedule, and maps/tables containing site location information. This section should also provide information detailing how the project will resolve the problem and/or meet the needs outlined in Section A5. If Appendices A and B provide this information, they can be referenced here as stated below. 
The work to be performed and the products to be produced are described in detail in the project work plan (see Appendix A). Maps of the monitoring sites and a monitoring table listing sites, parameters, and monitoring dates are provided in Appendix B. 

QAPP ANNUAL Revision

Until the work described is completed, this QAPP shall be revised as necessary and reissued annually on the anniversary date, or revised and reissued within 120 days of significant changes, whichever is sooner. The last approved versions of QAPPs shall remain in effect until revised versions have been fully approved; the revision must be submitted to the TCEQ for approval at least 14 days before the last approved version has expired. If the entire QAPP is current, valid, and accurately reflects the project goals and the organization’s policy, the annual re-issuance may be done by a certification that the plan is current. This can be accomplished by submitting a cover letter stating the status of the QAPP and a copy of new, signed approval pages for the QAPP. No sampling may begin prior to authorization by the TMDL Project Manager.

Amendments TO THE QAPP
Amendments to the QAPP may be necessary to reflect changes in project organization, tasks, schedules, objectives and methods; address nonconformances; improve operational efficiency; and/or accommodate unique or unanticipated circumstances. Requests for amendments are directed from the Lead Organization Project Manager to the TCEQ TMDL Project Manager in writing using the TMDL QAPP Amendment form  SEQ CHAPTER \h \r 1(TMDL Project Managers will provide the Amendment form). The TCEQ PM will consult with the TCEQ QAS to determine if the changes are substantive or eligible for the expedited amendment process. The changes are effective immediately upon approval by the TCEQ TMDL Project Manager and Quality Assurance Specialist, and the EPA Project Officer (if applicable). Amendments to the QAPP and the reasons for the changes will be documented, and copies of the approved QAPP Amendment form will be distributed to all individuals on the QAPP distribution list by the Lead Organization QAO. 

Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the annual revision process or within 120 days of the initial approval in cases of significant changes.

A7 Quality Objectives and Criteria
The project objective is to collect water quality data that complies with TCEQ’s Guidance for Assessing Texas Surface and Finished Drinking Water Quality Data.  These water quality data may be used to support decisions related to TMDL development, stream standards modifications, permit decisions, and/or water quality assessments. 
The measurement performance specifications to support the project objective are specified in Table A7.1 and the text following. Measurement performance specifications define the data quality needed to satisfy project objectives. To this end, measurement performance specifications are qualitative and quantitative statements that:
• clarify the intended use of the data

• define the type of data needed to support the end use

• identify the conditions under which the data should be collected

Section A7 of the QAPP addresses measurement performance specifications, including:

• analytical methodologies

• AWRLs

• limits of quantitation

• bias limits for laboratory control samples

• precision limits for laboratory control sample duplicates

• completeness goals

• qualitative statements regarding representativeness and comparability

Table A7.1 should be modified to reflect actual parameters, methods, etc. employed by the Lead Organization and its participants. Alternative methods than those listed in the following table may be used.  Procedures for laboratory analysis must be in accordance with the most recently published edition of Standard Methods for the Examination of Water and Wastewater, 40 CFR 136, or otherwise approved independently. Novel method selections and parameter code requests will be carefully scrutinized and may require substantial supporting material to ensure that they will meet data quality objectives and will generate scientifically valid and legally defensible data. Table A7.1 lists parameters that are monitored most often as part of water quality assessment projects; additional parameters are listed in Attachment 1. Parameters not included as part of this project should be removed from the table. Parameters from Attachment 1 should be moved to Table A7.1 if any are to be used in the project; Attachment 1 itself should not be submitted along with the QAPP. Only data collected that have a valid TCEQ parameter code assigned in Table A7.1 are stored in SWQMIS. Any parameters listed in Table A7.1 that do not have a valid TCEQ parameter code assigned will not be stored in SWQMIS.

The laboratory performing the analysis should be involved in the preparation of Table A7.1 to ensure they are able to perform the analyses described, meet the AWRLs, and provide information about laboratory LOQs.

Based on a general review of available information regarding achievable recoveries of additional parameters, use the bias limits (percent recovery of the LCS and LOQ Check Standard)  in Table A7.1:  metals-in solid samples (i.e., sediment and tissue) 60-140%; organics-in-water samples 65-135%; organics-in-solid samples (i.e., sediment and tissue) 40-160%.   There may be poor performing analytes within these groups that do not perform well with specific methods and usually recover poorly.  Before these compounds are included in the list of analytes to be submitted to the TCEQ, the contractor should discuss the situation with the TCEQ to determine if they are project‑specific analytes of concern, if low recoveries are acceptable or alternative methods should be run.
Table A7.1 Measurement Performance Specifications
	Parameter
	Units
	Matrix
	Method
	Parameter Code
	AWRL
	Limit of Quantitation (LOQ)
	Precision (RPD of LCS/LCSD)
	Bias % Rec of LCS
	LOQ Check Std % Rec
	Lab

	Field Parameters

	pH
	Standard Units
	water
	EPA 150.1 and TCEQ SOP, V1
	00400
	NA
	NA
	NA
	NA
	NA
	Field

	DO
	mg/L
	water
	SM 4500-O G and

TCEQ SOP, V1
	00300
	NA
	NA
	NA
	NA
	NA
	Field

	Specific Conductance
	μS/cm
	water
	EPA 120.1 and

TCEQ SOP, V1
	00094
	NA
	NA
	NA
	NA
	NA
	Field

	Salinity
	ppt, marine only
	water
	SM 2520 and TCEQ SOP, V1
	00480
	NA
	NA
	NA
	NA
	NA
	Field

	Chlorine residual 
	mg/L
	water
	SM 4500-Cl G and TCEQ SOP, V1
	50060
	0.1
	NA
	NA
	NA
	NA
	Field

	Water Temperature
	°C


	water
	SM 2550 B and

TCEQ SOP V1
	00010
	NA
	NA
	NA
	NA
	NA
	Field

	Secchi depth
	meters
	water
	TCEQ SOP V1
	00078
	NA
	NA
	NA
	NA
	NA
	Field

	Days since last

significant rainfall
	days
	NA
	TCEQ SOP V1
	72053
	NA
	NA
	NA
	NA
	NA
	Field

	Maximum pool width
	meters
	water
	TCEQ SOP V2
	89864
	NA
	NA
	NA
	NA
	NA
	Field

	Maximum pool depth
	meters
	water
	TCEQ SOP V2
	89865
	NA
	NA
	NA
	NA
	NA
	Field

	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 measurement method
	1-gage

2-electric

3-mechanical

4-weir/flume

5-doppler
	water
	TCEQ SOP V1
	89835
	NA
	NA
	NA
	NA
	NA
	Field

	Flow severity


	1-no flow,

2-low,

3-normal,

4-flood,

5-high,

6-dry
	water


	TCEQ SOP V1
	01351
	NA
	NA
	NA
	NA
	NA
	Field

	24-hour Dissolved Oxygen Monitoring Parameters

	24-Hr D.O. Avg.
	mg/L
	water
	TCEQ SOP, V1
	89857
	NA
	NA
	NA
	NA
	NA
	Field

	Max Daily DO
	mg/L
	water
	TCEQ SOP, V1
	89856
	NA
	NA
	NA
	NA
	NA
	Field

	Min Daily DO
	mg/L
	water
	TCEQ SOP, V1
	89855
	NA
	NA
	NA
	NA
	NA
	Field

	# DO measurements during 24-Hrs
	# meas.
	water
	TCEQ SOP, V1
	89858
	NA
	NA
	NA
	NA
	NA
	Field

	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 during 24-Hrs.
	# meas.
	water
	TCEQ SOP, V1
	00221
	NA
	NA
	NA
	NA
	NA
	Field

	24-Hr Avg. Specific Conductance
	μS/cm
	water
	TCEQ SOP, V1
	00212
	NA
	NA
	NA
	NA
	NA
	Field

	24-Hr Max Specific Conductance
	μS/cm
	water
	TCEQ SOP, V1
	00213
	NA
	NA
	NA
	NA
	NA
	Field

	24-Hr Min Specific Conductance
	μS/cm
	water
	TCEQ SOP, V1
	00214
	NA
	NA
	NA
	NA
	NA
	Field

	# Specific Conductance measurements during 24-Hrs.
	# meas.
	water
	TCEQ SOP, V1
	00222
	NA
	NA
	NA
	NA
	NA
	Field

	Max Daily pH
	Standard units
	water
	TCEQ SOP, V1
	00215
	NA
	NA
	NA
	NA
	NA
	Field

	Min Daily pH
	Standard units
	water
	TCEQ SOP, V1
	00216
	NA
	NA
	NA
	NA
	NA
	Field

	# pH measurements during 24-Hrs.
	# meas.
	water
	TCEQ SOP, V1
	00223
	NA
	NA
	NA
	NA
	NA
	Field

	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 during 24-Hrs
	# meas.
	water
	TCEQ SOP, V1
	00220
	NA
	NA
	NA
	NA
	NA
	Field

	Conventional and Bacteriological Parameters

	Alkalinity, Total 
	mg/L
	water
	SM 2320B
	00410
	20
	
	NA2
	NA
	70-130
	

	Ammonia-Nitrogen
	mg/L
	water
	EPA 350.1
	00610
	0.1
	
	20
	80-120
	70-130
	

	Chloride
	mg/L
	water
	EPA 300.0
	00940
	5
	
	20
	80-120
	70-130
	

	Chlorine residual
	mg/L
	water
	SM 4500-Cl G
	50060
	0.1
	
	NA
	80-120
	70-130
	

	Chlorophyll a -fluorometic method


	μg/L
	water
	EPA 445.0
	70953
	3
	
	203
	80-120
	NA
	

	Chlorophyll a -spectrophotometric method (backup)
	μg/L
	water
	EPA 446
	32211
	3
	
	203
	80-120
	NA
	

	E. coli
	MPN/100 mL
	water
	SM 9223-B 1
	31699
	1
	
	0.52
	NA
	NA
	

	E. coli
	MPN/100 mL
	water
	Colilert  1
	31699
	1
	
	0.52
	NA
	NA
	

	E. coli
	MPN/100 mL
	water
	Colilert-181
	31699
	1
	
	0.52
	NA
	NA
	

	Holding time, E. coli , IDEXX Colilert
	hours
	water
	NA
	31704
	NA
	
	NA
	NA
	NA
	

	Enterococcus
	MPN/100 mL
	water
	ASTM D-6503-99
	31701
	1
	
	0.52
	NA
	NA
	

	Enterococcus
	MPN/100 mL
	water
	Enterolert
	31701
	1
	
	0.52
	NA
	NA
	

	Fecal Coliform
	cfu/100 mL
	water
	SM 9222-D
	31616
	1
	
	0.52
	NA
	NA
	

	Fluoride
	mg/L
	water
	EPA 300.0
	00951
	0.5
	
	20
	80-120
	70-130
	

	Total Kjeldahl N 
	mg/L
	water
	EPA 351.2
	00625
	0.2
	
	20
	80-120
	70-130
	

	Nitrate-N
	mg/L
	water
	EPA 300.0
	00620
	0.05
	
	20
	80-120
	70-130
	

	Nitrate/nitrite-N
	mg/L
	water
	SM 4500-NO3-H
	00630
	0.05
	
	20
	80-120
	70-130
	

	Nitrite-N
	mg/L
	water
	EPA 300.0
	00615
	0.05
	
	20
	80-120
	70-130
	

	O-Phosphate-P

(field filt <15 min)
	mg/L
	water
	EPA 300.0
	70507
	0.04
	
	20
	80-120
	70-130
	

	Sulfate
	mg/L
	water
	EPA 300.0
	00945
	5
	
	20
	80-120
	70-130
	

	Total dissolved solids (Residue-filterable)
	mg/L
	water
	SM 2540 C
	70300
	10
	
	20
	80-120
	NA
	

	TOC

(nonpurgeable organic carbon) 
	mg/L
	water
	SM 5310 D
	00680
	2
	
	20
	80-120
	75-125
	

	Total phosphorous-P
	mg/L
	water
	EPA 365.4
	00665
	0.06
	
	20
	80-120
	70-130
	

	TSS

(Residue nonfilterable)
	mg/L
	water
	SM 2540 D
	00530
	4
	
	20
	NA
	NA
	

	VSS

(Residue-volatile nonfilterable)
	mg/L
	water
	EPA 160.4
	00535
	4
	
	20
	NA
	NA
	

	Miscellaneous Inorganics in Water

	Biochemical Oxygen Demand, 5 day

(BOD)
	mg/L
	water
	SM 5210-B
	00310
	2
	
	NA3

	70-130
	NA
	

	Carbonaceous Biochemical Oxygen Demand

(CBOD)
	mg/L
	water
	SM 5210-B
	00314
	2
	
	NA3

	70-130
	NA
	

	Chemical Oxygen Demand

(COD)
	mg/L
	water
	EPA 410.4
	00335
	10
	
	20
	80-120
	70-130
	

	Dissolved Organic Carbon

(DOC)
	mg/L
	water
	SM 5310-D
	00681
	2
	
	20
	80-120
	70-130
	

	Pheophytin a –

fluorometic method
	μg/L
	water
	EPA 445
	32213
	3
	
	NA
	NA 
	NA
	

	Pheophytin a -spectrophotometric method (backup)
	μg/L
	water
	EPA 446
	32218
	3
	
	NA
	NA 
	NA
	


1 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.


2 Based on a range statistic as described in Standard Methods, 20th Edition, Section 9020-B, (Quality Assurance/Quality Control -Intralaboratory Quality Control Guidelines.  This criterion applies to bacteriological duplicates with concentrations >10 MPN/100mL or >10 organisms/100mL.
3 In lieu of LCS/LCSD, sample duplicates will be analyzed.
Explanatory Notes for Table A7.1 should be added here if needed.
Ambient Water Reporting Limits 

Ambient water reporting limits (AWRLs) are reporting specifications at or below which data for a parameter must be reported to be compared with freshwater screening criteria. The AWRLs specified in Table A7.1 are the program-defined reporting specifications for each analyte and yield data acceptable to meet project objectives.  The limit of quantitation (LOQ) is the minimum level, concentration, or quantity of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence. The laboratory is required to meet the following: 
· The laboratory’s LOQ for each analyte must be at or below the AWRL as a matter of routine practice.

· The laboratory will demonstrate and document its ability to quantitate at its LOQ for each analyte by running an LOQ check standard for each analytical batch of TMDL samples analyzed. 

Laboratories must maintain records demonstrating the ability to measure analytes at or below the AWRL. In some cases AWRLs may not be appropriate for certain projects or may not exist for certain parameters or matrices. The most up-to-date AWRL list can be located at http://www.tceq.state.tx.us/compliance/monitoring/crp/qa/index.html. While the AWRL is the highest acceptable level that can be reported for a given parameter, the Lead Organization should consider all possible uses of the data and may specify the limit of quantitation (LOQ) accordingly.
Acceptance criteria are defined in Section B5.
Precision

Precision is the degree to which a set of observations or measurements of the same property, obtained under similar conditions, conform to themselves. It is a measure of agreement among replicate measurements of the same property, under prescribed similar conditions, and is an indication of random error.

Field splits are used to assess the variability of sample handling, preservation, and storage, as well as the analytical process, and are prepared by splitting samples in the field. Control limits for field splits are defined in Section B5. 
Laboratory precision is assessed by comparing replicate analyses of laboratory control samples in the sample matrix (e.g. deionized water, sediment, commercially available tissue) or sample/duplicate pairs in the case of bacteria analysis. Precision results are compared against measured performance specifications and used during evaluation of analytical performance. Program-defined measurement performance specifications for precision are defined in Table A7.1 

Bias

Bias is a statistical measurement of correctness and includes multiple components of systemic error. A measurement is considered unbiased when the value reported does not differ from the true value. Bias is determined through the analysis of laboratory control samples and LOQ Check Standards prepared with verified and known amounts of all target analytes in the sample matrix (e.g. deioinized water, sand, commercially available tissue) and by calculating percent recovery. Results are compared against measurement performance specifications and used during evaluation of analytical performance. Program defined measurement performance specifications for bias are specified in Table A7.1. 
Representativeness

In addition to the shell language below, please specifically discuss what conditions are being represented for this project.  
Representativeness is a measure of how accurately a monitoring program reflects the actual water quality conditions. The representativeness of the data is dependent on 1) the sampling locations, 2) the number of samples collected, 3) the number of years and seasons when sampling is performed, 4) the number of depths sampled, and 5) the sampling procedures. Site selection and sampling of all pertinent media and use of only approved analytical methods will assure that the measurement data represents the conditions at the site. 
Most data collected under the TMDL Program will be considered representative of ambient water quality conditions and will be coded with the applicable Monitoring Type Code specified in Table 1 of Appendix B.  The goal for meeting total representation of the water body is tempered by the availability of time and funding.  Representativeness will be measured with the completion of samples collected in accordance with the approved QAPP and sampling plan.
Comparability

Confidence in the comparability of data sets from this project and those for similar uses is based on the commitment of project staff to use only approved sampling and analysis methods and QA/QC protocols in accordance with quality system requirements and as described in this QAPP and in TCEQ SOPs. Comparability is also guaranteed by reporting data in standard units, by using accepted rules for significant figures, and by reporting data in a standard format as specified in the SWQM DMRG, 2010 or most recent version.
Completeness

The completeness of the data is basically a relationship of how much of the data is available for use compared to the total potential data. Ideally, 100% of the data collected should be available. However, the possibility of unavailable data due to accidents, insufficient sample volume, broken or lost samples, etc. is to be expected. Therefore, it will be a general goal of the project that 90% data completion is achieved.
A8 Special Training/Certification

Field personnel will receive training in proper sampling and field analysis. Before actual sampling or field analysis occurs, they will demonstrate to the Lead Organization QA Officer their ability to properly calibrate field equipment and perform field sampling and analysis procedures. Training will be documented and retained in the Lead Organization personnel file and be available during an audit. 

The requirements for Global Positioning System (GPS) certification are located in Section B10, Data Management.

Contractors and subcontractors must ensure that laboratories analyzing samples under this QAPP meet the requirements contained in section 5.4.4 of the NELAC standards (concerning Review of Requests, Tenders, and Contracts). 
A9 Documents and Records

The document and records that describe, specify, report, or certify activities, requirements, procedures, or results for this project are listed.  The following list is limited to documents and records not listed in the workplan that may be requested for review during an audit. Add other types of project documents and records as appropriate. 
Table A9.1 Project Documents and Records

Document/Record
Location
Retention
Form

QAPP, amendments, and appendices
Lead Org.
5 years
(Specify)
QAPP distribution documentation
Lead Org.
5 years
(Specify)
Field notebooks or field data sheets
Lead Org.
5 years
Paper
Field equipment calibration/maintenance logs
Lead Org.
5 years
(Specify)
Chain of custody records
Lead Org.
5 years
(Specify)
Field SOPs
Lead Org.
5 years
(Specify)
Field corrective action documentation
Lead Org.
5 years
(Specify)
Bacteriological field sample logs
Lead Org.
5 years
(Specify)
Media/incubation logs
Lab
5 years
(Specify)
Laboratory sample reception logs
Lab
5 years
(Specify)
Laboratory corrective action documentation
Lab
5 years
(Specify)
Laboratory QA manuals
Lab
5 years
(Specify)
Laboratory SOPs
Lab
5 years
(Specify)
Laboratory internal/external standards
Lab
5 years
(Specify)
Instrument raw data files
Lab
5 years
Electronic*

Field and Lab Instrument readings/printouts
Lab
5 years
(Specify)
Laboratory data reports
Lead Org.
5 years
(Specify)
Laboratory data verification for integrity,
precision, bias and validation
Lab
5 years
(Specify)
Laboratory equipment maintenance logs
Lab
5 years
(Specify)
Laboratory calibration records
Lab
5 years
Electronic*

Laboratory corrective action documentation
Lab
5 years
(Specify)
Corrective Action Documentation
Lead Org.
5 years
(Specify)
Lead Organization data verification/
validation
Lead Org.
5 years
(Specify)
TMDL data files
Lead Org. /TCEQ
3 years
Electronic*
Progress report/final report/data
Lead Org. /TCEQ
3 years
(Specify)
*Electronic files should be ASCII (DOS) pipe delimited text files. The file format is described in the SWQM DMRG Chapter 7- Data Reporting, 2010 version.
Laboratory records must be retained in accordance with the NELAC standards (NELAC standards Section 5.4.12).  The TCEQ may elect to take possession of records at the conclusion of the specified retention period.

If addressing multiple participants under this QAPP, be specific in documenting where documents and records are located and for how long.  If records are to be transferred from the place of generation to off-site storage or to the Lead Organization or TCEQ, specify the lag time and frequency that this will happen (e.g., annually, quarterly).  

Laboratory Data Reports

Test/data reports from the laboratory 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. 

The NELAC Standard provides for some flexibility in regard to the elements required in a test report. It is important that data are reported unambiguously, are accurate, and that the necessary information for the review, verification, validation, and interpretation of data is included. At the very minimum, test reports (regardless of whether they are hard copy or electronic) should include the following:

· Project/report title

· Name and address of the laboratory and client
· A name and title of person accepting responsibility for the report

· Identification of samples that did not meet QA requirements and why 
· Date of sample receipt

· Sample results

· Units of measurement

· Sample matrix

· Dry weight or wet weight (as applicable)

· Station information

· Date and time of collection

· Sample depth

· LOQ and LOD, and qualification of results outside the working range (if applicable)

· Certification of NELAC compliance on a result by result basis

The information in test reports should be consistent with the information that is needed to prepare data submittals to TCEQ. 
Otherwise, reports should be consistent with the NELAC standards and should include any additional information critical to the review, verification, validation, and interpretation of data. This should be based on the process that has been worked out between the Lead Organization and the laboratory, and is documented in Section D1 and D2 of this document.

Please provide the laboratory’s process for reporting data under the TMDL Program or attach relevant portions of the laboratory’s SOP or quality manual.
Electronic Data

The Lead Organization will use the electronic data reporting formats included in the SWQM Data Management Reference Guide 2010, or latest version. A completed Data Review Checklist (see Appendix F) will accompany each set of electronic data. The link to the SWQM DMRG is:
http://www.tceq.state.tx.us/compliance/monitoring/water/quality/data/wdma/dmrg_index.html.
Only data that meet the measurement performance specifications in Table A7.1 and Section B5 will be included in electronic data files destined for uploading into the TCEQ's SWQMIS database.  Also, data which would otherwise be flagged with qualifiers found in Appendix E of the SWQM Data Management Reference Guide will not be submitted in the electronic files that will be uploaded into the SWQMIS database.  

Data submitted to the TCEQ TMDL Project Manager that are not also submitted for entry into SWQMIS will be identified in a separate text file that is also submitted to the TCEQ TMDL Project Manager.  This file will include written explanations as to why the data were not submitted for entry into the SWQMIS database.  Using this information, the TCEQ TMDL Project Manager will evaluate these data to decide whether they are usable for the purposes of this project or future projects.

B1 Sampling Process Design

See Appendix B for sampling process design and monitoring schedule associated with data collected under this QAPP.

B2 Sampling Methods

Please use the following text only as applicable to the project. If the text is not applicable, please ensure that this section identifies appropriate methods and equipment and describes procedures for collecting samples. Sampling requirements, including sample volumes, container types and decontamination procedures, preservation, and holding times should be described in detail. Referenced SOPs may be requested by QAPP reviewers if the sampling methods are not described as identical to those in the SWQM Procedures Manual, TCEQ Receiving Water Assessment Manual, EPA Method 1669, or others methods that are considered “standard.” If TCEQ or EPA SOPs/methods are being used with variations, describe the variations in detail.

Field Sampling Procedures

The Lead Organization will follow the field sampling procedures documented in the TCEQ Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment and Tissue, 2008 (RG-415) and Volume 2: Methods for Collecting and Analyzing Biological Community and Habitat Data, 2007 (RG-416). Additional procedures for field sampling outlined in this section reflect specific requirements for sampling under this TMDL Project and/or provide additional clarification. These additional procedures must be consistent with TCEQ field sampling procedures. Other SOPs may apply and should be listed. Do not attach field SOPs to this document or rewrite them for inclusion in this section unless there are significant items to be brought to the TCEQ’s attention.
Sample Volume, Container Types, Minimum Sample Volume, Preservation Requirements, and Holding Time Requirements. List every parameter that is specified in Section A7. Some parameters such as metals or chlorinated pesticides may be grouped as appropriate, depending on holding time or preservation requirements. Details may be described below the table.
Table B2.1 Field Sampling and Handling Procedures 

	Parameter
	Matrix
	Container
	Preservation (includes Ice)
	Sample Volume
	Holding Time

	
	
	
	
	
	

	
	
	
	
	
	


Sample Containers
Sample containers (cubitainers) are purchased pre-cleaned for conventional parameters and are disposable. Sterile containers are used for bacteriological samples and may have 1% sodium thiosulfate tablets added. Amber glass bottles are used routinely for chlorophyll samples. The sample containers for metals are new, certified glass or plastic bottles, or glass or plastic bottles cleaned and documented according to EPA method 1669. Sample containers for organics are purchased pre-cleaned and certified. Certificates are maintained in a notebook by the Lead Organization or by the laboratory (please specify). 

The language above may not apply to all projects and should be modified to reflect actual sample containers used for the specific project. If bottles are re-used, then bottle washing/autoclaving procedures must be briefly described in this section. Complete bottle washing procedures should be available for inspection during an audit.
Processes to Prevent Contamination

The TCEQ Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment and Tissue (2008) outlines the necessary steps to prevent contamination of samples. These include: direct collection into sample containers, when possible; clean sampling techniques for metals; and certified containers for organics. Field QC samples as discussed in Section B5 are collected to verify that contamination has not occurred.

Documentation of Field Sampling Activities

Field sampling activities are documented on field data sheets as presented in Appendix C. Flow work sheets, multi-probe calibration records, and records of bacteria analyses (if applicable) are part of the field data record. For all visits, station ID, location, sampling time, sampling date, sampling depth, preservatives added to samples and sample collector’s name/signature are recorded. Values for all measured field parameters are also recorded. Detailed observational data are recorded as well, including: water appearance, weather, biological activity, stream uses, watershed or instream activities, unusual odors, specific sample information, missing parameters, days since last significant rainfall, and flow severity. 
Recording Data

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

1. Write legibly in indelible ink;

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-out incomplete pages with an initialed and dated diagonal line.
Sampling Method Requirements or Sampling Process Design Deficiencies, and Corrective Action
Examples of sampling method requirements or sample design deficiencies include but are not limited to such things as inadequate sample volume due to spillage or container leaks, failure to preserve samples appropriately, contamination of a sample bottle during collection, storage temperature and holding time exceedance, sampling at the wrong site, etc. Any deviations from the QAPP and appropriate sampling procedures may invalidate resulting data and may require corrective action. Corrective action may include for samples to be discarded and re-collected. It is the responsibility of the Lead Organization Project Manager, in consultation with the Lead Organization QAO, to ensure that the actions and resolutions to the problems are documented and that records are maintained in accordance with this QAPP. In addition, these actions and resolutions will be conveyed to the TMDL Project Manager in writing in the project progress reports and by completion of a corrective action report (CAR).

The definition of and process for handling deficiencies, nonconformances, and corrective action are defined in Section C1.
B3 Sample Handling and Custody

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

A sample is in custody if it is in actual physical possession or in a secured area that is restricted to authorized personnel. The Chain of Custody (COC) form is a record that documents the possession of the samples from the time of collection to receipt in the laboratory. The list of items below is included on the COC form (See Appendix D for sample form). The form in Appendix D should match the list of items below. All COC forms to be used in the project should be included in Appendix D for the TCEQ’s review.
4. Date and time of sample collection, shipping and receiving

5. Site identification

6. Sample matrix

7. Number of containers

8. Preservative used

9. Was the sample filtered
10. Analyses required

11. Name of collector

12. Custody transfer signatures and dates and time of transfer

13. Bill of lading (if applicable)
Sample Labeling

Samples are labeled on the container (or on a label; specify which) with an indelible, waterproof marker. Label information includes:

1. Site identification

2. Date and time of collection

3. Preservative added, if applicable

4. Designation of “field-filtered” (for metals) as applicable

5. Sample type (i.e., analysis (es)) to be performed 

Sample Handling

This section should be used to comprehensively describe (or reference with attachment) how samples are handled from collection though delivery to the laboratory.  The discussion should incorporate the procedures used by all the participants and include information on how samples are moved from laboratory to lab, if applicable. Include details concerning how the samples are logged in at the laboratory, how they are examined for documentation and preservation, how holding times are insured, etc. A discussion of sample shipping should be included if applicable.

Internal sample handling, custody, and storage procedures for laboratories are typically described in laboratory Quality Manuals (QM). This information can be cited in lieu of writing a description.
Sample Tracking Procedure Deficiencies and Corrective Action
All failures associated with chain-of-custody procedures as described in this QAPP are immediately reported to the Lead Organization Project Manager. These include such items as delays in transfer, resulting in holding time violations; violations of sample preservation requirements; incomplete documentation, including signatures; possible tampering of samples; broken or spilled samples, etc. The Lead Organization Project Manager in consultation with the Lead Organization QAO will determine if the procedural violation may have compromised the validity of the resulting data. Any failures that have reasonable potential to compromise data validity will invalidate data, and the sampling event should be repeated. The resolution of the situation will be reported to the TCEQ TMDL Project Manager in the project progress report. Corrective Action Reports (CARs) will be prepared by the Lead Organization QAO and submitted to the TCEQ TMDL Project Manager along with project progress reports.

B4 Analytical Methods

The analytical methods associated matrices, and performing laboratories are listed in Table A7.1 of Section A7. Procedures for laboratory analysis will be in accordance with the most recently published edition of Standard Methods for the Examination of Water and Wastewater, TCEQ Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment and Tissue, 2008 (RG-415), Volume 2: Methods for Collecting and Analyzing Biological Community and Habitat Data, 2007 (RG-416), 40 CFR 136, or other reliable procedures acceptable to TCEQ. Exceptions to this include analyses and sample matrices for which no regulated methods exist, or where EPA has not approved any method with adequate sensitivity for TMDL data requirements. In this project, these methods include: (Methods should be discussed here. Any method that is not EPA approved has to be authorized by TCEQ QAS prior to its use). 

Laboratories collecting data under this QAPP are compliant with the NELAC standard. Copies of laboratory QAMs and SOPs are retained by the Lead Organization and are available for review by the TCEQ.  Laboratory SOPs are consistent with EPA requirements as specified in the method.

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 or signature. The reagent bottle will be labeled in a way that will trace the reagent back to preparation.
Analytical Method Modification

Only data generated using approved analytical methodologies as specified in this QAPP will be submitted to the TCEQ.  Requests for method modifications will be documented on form TCEQ-10364, the TCEQ Application for Analytical Method Modification, and submitted for approval to the TCEQ Laboratory and Quality Assurance Section. Work will only begin after the modified procedures have been approved.

Questions about the method modification application should be directed to the TCEQ QA Specialist. Prior approval to submit an application for analytical method modification must be obtained from the TMDL Project Manager. See TCEQ Regulatory Guide 380, “The Analytical Method Modification Program - How to Apply” for information on how to complete an analytical method modification. Approval of modified methods may take up to 90 days; if review by another state or federal agency is required, more review time will be necessary. 
Analytical Method Deficiencies and Corrective Actions

Failures in field and laboratory measurement systems involve, but are not limited to such things as instrument malfunctions, failures in calibration, blank contamination, quality control samples outside QAPP defined limits, etc.  In many cases, the field technician or lab analyst will be able to correct the problem. If the problem is resolvable by the field technician or lab analyst, then they will document the problem on the field data sheet or laboratory record and complete the analysis. If the problem is not resolvable, then it is conveyed to the Lead Organization Laboratory Supervisor, who will make the determination and notify the Lead Organization QAO. If the analytical system failure may compromise the sample results, the resulting data will not be reported to the TCEQ. The nature and disposition of the problem is reported on the data report which is sent to the Lead Organization Project Manager. The Lead Organization Project Manager will include this information in the Corrective Action Report (CAR) and submit with the Progress Report which is sent to the TCEQ TMDL Project Manager.

The definition of and process for handling deficiencies, nonconformances, and corrective action are defined in Section C1.
B5 Quality Control
Sampling Quality Control Requirements and Acceptability Criteria

The minimum Field QC Requirements are outlined in the TCEQ Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment and Tissue (2008) and Volume 2: Methods for Collecting and analyzing Biological Community and Habitat Data (2007). Specific requirements are outlined below. Field QC samples are reported with the laboratory data report (See Section A9 and C2).

Field QC sample requirements in this section are specific to routine water quality monitoring for TSWQS use attainment determinations. Projects with other data quality objectives may need other frequencies and types of field QC samples than those outlined below. In those cases, modify this section to include those considerations. In all cases, frequency requirements for field and laboratory QC samples must be stated. 

Field Blank - Field blanks are required for metals-in-water samples when collected without sample equipment (i.e. as grab samples). For other types of samples, they are optional. 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. They are used to assess the contamination from field sources such as airborne materials, containers, and preservatives. The analysis of field blanks should yield values lower than the LOQ. When target analyte concentrations are high, blank values should be less than 5% of the lowest value of the batch. 
The frequency requirement for field blanks for metals-in-water samples is specified in the SWQM Procedures Manual. Include a statement as to the frequency in which these samples will be collected. If field blanks will not be collected, this section should be removed. 

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 which 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 parameter. The analysis of equipment blanks should yield values lower than the LOQ. When target analyte concentrations are very high, blank values must be less than 5% of the lowest value of the batch or corrective action will be implemented. 
The frequency requirement for field equipment blanks is specified in the SWQM Procedures. Include a statement as to the frequency in which these samples will be collected. If field equipment blanks will not be collected, this section should be removed.
Field splits - A field split is a single sample subdivided by field staff immediately following collection and submitted to the laboratory as two separate, 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 frequency requirement for field splits is specified in the SWQM Procedures. Provide a statement as to the frequency in which these samples will be collected. 
The precision of field split results is calculated by relative percent difference (RPD) using the following equation: 
RPD = |(X1 - X2)/{(X1+X2)/2} * 100|
A 30% RPD criteria will be used to screen field split results as a possible indicator of excessive variability in the collection and analytical system. If it is determined that meaningful quantities of constituent (i.e., >5 times the LOQ) were measured and analytical variability can be eliminated as a factor, then variability in field split results will primarily be used as a trigger for discussion with field staff to ensure samples are being handled in the field correctly. Some sample results or batches of samples may be invalidated based on the examination of all extenuating information. Professional judgment during data validation will be relied upon to interpret the results and take appropriate action. The qualification (i.e., invalidation) of data will be documented on the Data Review Checklist. Deficiencies will be addressed as specified in this section under Failures in Quality Control and Corrective Action. 

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. 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 blanks should yield values less than the LOQ. When target analyte concentrations are very high, blank values should be less than 5% of the lowest value of the batch or corrective action will be implemented. Trip blanks are submitted with each ice chest of VOA samples provided to the laboratory for analysis. Delete this paragraph if no volatile organic compounds will be measured as part of the project.
Laboratory Measurement Quality Control Requirements and Acceptability Criteria

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 NELAC-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 samples other than those specified later this section are run as specified in the methods. The requirements for these samples, their acceptance criteria or instructions for establishing criteria, and corrective actions are method-specific. Sample duplicates, surrogates, internal standards, continuing calibration samples, interference check samples, positive control, negative control, and media blanks are examples of method-specified QC samples which are not discussed in this section. 
Detailed laboratory QC requirements are contained within each individual method and laboratory quality assurance manuals (QAMs). The minimum requirements that all participants abide by are stated below. Lab QC sample results are reported with the laboratory data report (see Section C2 and A9). 

Laboratory QAMs should be available for review by the Lead Organization and TCEQ during the planning process. Laboratory minimum QC expectations are included in this document and therefore it is not necessary for QAMs to be attached unless requested by TCEQ reviewers. 

Limit of Quantitation (LOQ) –The laboratory will analyze a calibration standard (if applicable) at the LOQ on each day calibrations are performed. Calibrations including the standard at the LOQ will meet the calibration requirements of the analytical method or corrective action will be implemented. 

Remove the following section if sediment or tissue samples are not being analyzed. 
LOQ 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. 

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 solid-phase LOQs to be listed in Table A7.1 of the QAPP, 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 Standard – An LOQ check standard 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 standard is spiked into the sample matrix at a level less than or near the LOQ for each analyte for each batch of TMDL samples run. The LOQ check standard is carried through the complete preparation and analytical process. LOQ check standards are run at a rate of one per analytical batch. 
The percent recovery of the LOQ check standard is calculated using the following equation in which %R is percent recovery, SR is the sample result, and SA is the reference concentration for the check standard:

%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LOQ Check Standard analyses as specified in Table A7.1.   
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 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. The LCS is spiked into the sample matrix at a level less than or near the mid point of the calibration for each analyte. In cases of test methods with very long lists of analytes, LCSs are prepared with all the target analytes and not just a representative number, 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. 
Results of LCSs are calculated by percent recovery (%R), which is defined as 100 times the measured concentration, divided by the true concentration of the spiked sample. 

The following formula is used to calculate percent recovery, where %R is percent recovery; SR is the measured result; and SA is the true result:
%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LCS analyses as specified in Table A7.1. 
Laboratory Duplicates – A laboratory duplicate is prepared by taking aliquots of a sample from the same container under laboratory conditions and processed and analyzed independently. A laboratory control sample duplicate (LCSD) is prepared in the laboratory by splitting aliquots of an LCS. Both samples are carried through the entire preparation and analytical process. LCSDs are used to assess precision and are performed at a rate of one per batch. 
For most parameters, precision is calculated by the relative percent difference (RPD) of LCS duplicate results as defined by 100 times the difference (range) of each duplicate set, divided by the average value (mean) of the set. For duplicate results, X1 and X2, the RPD is calculated from the following equation: (If other formulas apply, adjust appropriately.)
RPD = |(X1 - X2)/{(X1+X2)/2} * 100|
A bacteriological duplicate is considered to be a special type of laboratory duplicate and applies when bacteriological samples are run in the field as well as in the lab. Bacteriological duplicate analyses are performed on samples from the sample bottle on a 10% basis. Results of bacteriological duplicates are evaluated by calculating the logarithm of each result and determining the range of each pair.
Measurement performance specifications are used to determine the acceptability of duplicate analyses as specified in Table A7.1. The specifications for bacteriological duplicates in Table A7.1 apply to samples with concentrations > 10 org./100mL.

Laboratory equipment blank - Laboratory equipment blanks are prepared at the laboratory where collection materials for metals sampling equipment are cleaned between uses. These blanks document that the materials provided by the laboratory are free of contamination. The QC check is performed before the metals sampling equipment is sent to the field. The analysis of laboratory equipment blanks should yield values less than the reporting limit. Otherwise, the equipment should not be used. 
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, for example, to determine the effect of the matrix on a method’s recovery efficiency. 
Percent recovery of the known concentration of added analyte is used to assess accuracy of the analytical process. Spiking occurs prior to sample preparation and analysis. Spiked samples are routinely prepared and analyzed at a rate of 10% of samples processed, or one per preparation batch, whichever is greater. The information from these controls is sample/matrix specific and is not used to determine the validity of the entire batch. To the extent possible, matrix spikes prepared and analyzed over the course of the project should be performed on samples from different sites. The MS is spiked at a level less than or equal to the midpoint of the calibration or analysis range for each analyte. Percent recovery (%R) is defined as 100 times the observed concentration, minus the sample concentration, divided by the true concentration of the spike. 
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 laboratory shall document the calculation for %R. The percent recovery of the matrix spike is calculated using the following equation in which %R is percent recovery, SSR is the observed spiked sample concentration, SR is the sample result, and SA is the reference concentration of the spike added:

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

Measurement performance specifications for matrix spikes are not specified in this document.  Please include laboratory measurement performance specifications for matrix spikes.   
The results are compared to the acceptance criteria as published in the mandated test method. Where there are no established criteria, the laboratory shall determine the internal criteria and document the method used to establish the limits. For matrix spike results outside established criteria, corrective action shall be documented or 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, and in which no target analytes or interferences are present at concentrations that impact the analytical results for sample analyses. The method blank is carried through the complete sample preparation and analytical procedure. The method blank is used to document contamination from the analytical process. The analysis of method blanks should yield values less than the LOQ. For very high-level analyses, the blank value should be less then 5% of the lowest value of the batch, or corrective action will be implemented.

The method blank shall be analyzed at a minimum of one per preparation batch. 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.
Failures in Quality Control and Corrective Action

Sampling QC excursions are evaluated by the Lead Organization Project Manager, in consultation with the Lead Organization QAO. In that differences in sample results are used to assess the entire sampling process, including environmental variability, the arbitrary rejection of results based on pre-determined limits is not practical. Therefore, the professional judgment of the Lead Organization Project Manager and QAO will be relied upon in evaluating results. Rejecting sample results based on wide variability is a possibility. Field blanks for trace elements and trace organics are scrutinized very closely. Field blank values exceeding the acceptability criteria may automatically invalidate the sample, especially in cases where high blank values may be indicative of contamination which may be causal in putting a value above the standard. Notations of field split excursions and blank contamination are noted in the quarterly report and the final QC Report. Equipment blanks for metals analysis are also scrutinized very closely.

Laboratory measurement quality control failures are evaluated by the laboratory staff. The disposition of such failures and the nature and disposition of the problem is reported to the Lead Organization Laboratory QAO. The Laboratory QAO will discuss with the Lead Organization Project Manager. If applicable, the Lead Organization Project Manager will include this information in the Corrective Action Report (CAR) and submit with the Progress Report which is sent to the TCEQ TMDL Project Manager.

The definition of and process for handling deficiencies, nonconformances, and corrective action are defined in Section C1.
B6 Instrument/Equipment Testing, Inspection and Maintenance
All sampling equipment testing and maintenance requirements are detailed in the TCEQ Surface Water Quality Monitoring Procedures. Sampling equipment is inspected and tested upon receipt and is assured appropriate for use. Equipment records are kept on all field equipment and a supply of critical spare parts is maintained. 
All laboratory tools, gauges, instrument, and equipment testing and maintenance requirements are contained within laboratory QAM(s). 
B7 Instrument/Equipment Calibration and Frequency
Field equipment calibration requirements are contained in the TCEQ Surface Water Quality Monitoring Procedures. Post calibration error limits and the disposition resulting from error are adhered to. Data not meeting post-error limit requirements invalidates associated data collected subsequent to the pre-calibration and are not submitted to the TCEQ.

Detailed laboratory calibrations are contained within the QAM(s). 
B8 Inspection/Acceptance of Supplies and Consumables

All new batches of field and laboratory supplies are inspected and tested before use to ensure that they are adequate and not contaminated. Delete if not applicable and provide appropriate language. Reference to the laboratory QAM may be appropriate.
B9 Non-Direct Measurements
Only data collected directly under this QAPP and any acquired or non-direct measurement will comply with all requirements under this QAPP in order be submitted to the SWQMIS database. Sampling conducted by the TCEQ, the USGS and Texas Clean Rivers Program partners is not covered under this QAPP and will not be reported to the TMDL Project Manager by the Lead Organization. However, data collected by the above organizations that meet the data quality objectives of this project may be useful in satisfying the data and informational needs of the TMDL Program. The collection and qualification of the TCEQ and USGS data are addressed in the TCEQ Surface Water Quality Monitoring QAPP. The collection and qualification of the Texas CRP data are addressed in the Texas Clean Rivers Program QAPPs. 
Geospatial data available from various local, regional, state, and federal organizations may be used for cartographic purposes. Maps developed for reports will be for illustrative purposes. Geospatial data utilized in maps may include land use, precipitation, soil type, ecoregion, TCEQ monitoring location, TCEQ permitted outfall, gage location, city/county/state boundary, stream hydrology, reservoir, drought, road, watershed, municipal separate storm sewer system, urbanized area, basin, railroad, recreational area, area landmark, aerial photography, and park information may be used to develop informative maps of the study area. Data used in the development of report maps will be retrieved from known reliable sources such as USGS, TNRIS, TCEQ, US Census Bureau, COGs, and local governments. The publishing of geospatial data by various organizations implies that the data is of known quality and has been subject to review and approval by the publishing organization. Geospatial data for maps is accepted for use in this project based on established procedures followed by the data source. There are no known limitations in the data. Geospatial data will be cited in reports. 

Other data of known quality compiled and published by other entities may also be used in preparing project reports. This may include long-term precipitation, census, ecoregion, and stream flow data. Sources of data may include USGS, National Weather Service, US Census Bureau, TPWD, and others. Data collected by these entities have been verified and validated according to the requirements of the respective programs prior to their use in this project. Data compilations created for this project will be visually screened for errors. Data will be cited in reports. 

 Be specific about exactly what types of data will be acquired, the specific parameters that will be used, date ranges for the data, the primary source of the data, and if those data were gathered under a QAPP. Also describe the underlying information for any maps that will be developed and describe what these maps will show. If any geospatial data will be used for calculations in this TMDL (ex. Area ratios for WLA-MS4 vs. LA), additional language is needed here or perhaps more appropriately in section D3.
Only the portions of the above language that apply should be included. If data are to be acquired for this project from non-measurement sources (e.g., data collected under other TCEQ or EPA-approved QAPPs, historical data, databases, literature files, etc.), the following must be provided in this section (and include other data sources that may be used, including WWTF data, OSSFs, etc.):
· the type and source of the data

· the intended use of the data (please be clear if this data will be submitted to SWQMIS)
· the acceptance criteria for the use of the data in the project

· any limitations on the use of the data

· the procedures for qualifying or validating the data

B10 Data Management
Data Management Protocols are addressed in the Data Management Plan, located in Appendix E.
Describe the data management process, tracing the path of the data from their generation through their transmittal to the TCEQ and their storage. A flowchart is recommended. All data to be stored in SWQMIS will be submitted in the format specified in the SWQM Data Management Reference Guide, 2010, or latest version.
Global Positioning System (GPS) equipment may be used as a component of the information required by the Station Location (SLOC) request process for creating the certified positional data that will ultimately be entered into the TCEQ(s SWQMIS database.  Positional data obtained by the TMDL Program grantees using a Global Positioning System will follow the TCEQ’s OPPs 8.11 and 8.12 regarding the collection and management of positional data. 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. Contractors must agree to adhere to relevant TCEQ policies when entering GPS-collected data.

In lieu of entering certified GPS coordinates, positional data may be acquired with a GPS and verified with photo interpolation using a certified source, such as Google Earth or Google Maps.  The verified coordinates and map interface can then be used to develop a new station location.
C1 Assessments and Response Actions

The following table presents types of assessments and response action for data collection activities applicable to the QAPP. This table may not contain all of the assessment activities being conducted, e.g., readiness reviews, audits of data quality, proficiency testing, etc.  Please provide all appropriate information and complete the table as applicable to the project.
Table C1.1 Assessments and Response Actions
	Assessment Activity
	Approximate

Schedule
	Responsible Party
	Scope
	Response

Requirements

	Status Monitoring

Oversight, etc.
	Continuous
	Lead Organization Project Manager
	Monitoring of the project status and records to ensure requirements are being fulfilled. Monitoring and review of contract laboratory performance and data quality
	Report to TCEQ in Progress Report.

Ensure project requirements are being fulfilled.

	Monitoring Systems Audit
	Dates to be determined by TCEQ
	TCEQ QAS
	Field sampling, handling and measurement; facility review; and data management as they relate to the TMDL Project
	30 days to respond in writing to the TCEQ to address corrective actions

	
	Annually
	Lead Organization QAO
	
	Report sent to TCEQ Project Manager within 60 days. Resolves any deficiencies.


DEFICIENCIES AND CORRECTIVE ACTION
Deficiencies are any deviation from the QAPP, SWQM Procedures Manual, SOPs, or Data Management Reference Guide. Deficiencies may invalidate resulting data and may require corrective action. Corrective action may include for samples to be discarded and re-collected. Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff. It is the responsibility of the Lead Organization Project Manager, in consultation with the Lead Organization QAO, to ensure that the actions and resolutions to the problems are documented and that records are maintained in accordance with this QAPP. In addition, these actions and resolutions will be conveyed to the TMDL Project Manager in writing in the project progress reports and by completion of a corrective action report (CAR).
Corrective Action Reports (CARs) should:

• Identify the problem, nonconformity, or undesirable situation

• Identify immediate remedial actions if possible

• Identify the underlying cause(s) of the problem

• Identify whether the problem is likely to recur, or occur in other areas

• Evaluate the need for Corrective Action 

• Use problem-solving techniques to verify causes, determine solution, and develop a CAR

• Identify personnel responsible for action

• Establish timelines and provide a schedule

• Document the corrective action

Status of Corrective Action Reports (CARs) will be included with quarterly progress reports. In addition, significant conditions (i.e., situations which, if uncorrected, could have a serious effect on safety or on the validity or integrity of data) will be reported to the TCEQ immediately.
The Lead Organization Project Manager 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 Lead Organization Project Manager and/or Quality Assurance Officer. Corrective action documentation will be submitted to the TCEQ TMDL Project Manager with the progress report.
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.

C2 Reports to Management

Laboratory Data Reports

Laboratory data reports contain the results of all specified QC measures listed in section B5, including but not limited to field equipment blanks, trip blanks, field blanks, laboratory duplicates, field splits, laboratory control standards, matrix spikes, AWRL/LOQ verification, laboratory equipment blanks, and method blanks. This information is reviewed by the Lead Organization QAO and compared to the pre-specified acceptance criteria to determine acceptability of data before forwarding to the Lead Organization Project Manager. This information is available for inspection by the TCEQ.

Reports to Lead Organization Project Management

Project participants should have processes in place to report project status, results of oversight activities, corrective actions, and significant QA issues to management. The process may or may not include submission of written reports. Please list and describe reports as appropriate.

Reports to TCEQ Project Management 

All reports detailed in this section are contract deliverables and are transferred to the TCEQ in accordance with contract requirements.
Progress Report –Summarizes the Lead Organization’s activities for each task; reports monitoring status, problems, delays, and status of corrective actions; and outlines the status of each task’s deliverables.  Submittal of progress reports will be at the frequency and format as identified in the contract or work order. 
Data Review Checklist and Summary – Contains basic identifying information about the data set and comments regarding inconsistencies and errors identified during data verification and validation steps or problems with data collection efforts.
Corrective Action Documentation – Records of all quality assurance audits and associated corrective actions will be submitted to the TCEQ TMDL Project Manager with the progress reports. The contractor may use the TMDL Program Corrective Action Reports (CAR) form or any other format as long as the appropriate information is documented.  Any situation which, if not corrected by the Lead Organization, may have a serious effect on validity or integrity of the data, should be reported to the TCEQ TMDL Project Manager immediately verbally and followed up in writing.

Monitoring Systems Audit Report - Following any audit performed by the Lead Organization, a report of findings, recommendations and responses are sent to the TCEQ project manager in the quarterly/monthly progress report. 

Reports by TCEQ Project Management

Contractor Evaluation - The Lead Organization is evaluated in a Contractor Evaluation by the TCEQ annually for compliance with administrative and programmatic standards. Results of the evaluation are submitted to the TCEQ Support Services Division, Procurements and Contracts Section.

D1 Data Review, Verification, and Validation 

For the purposes of this document, verification refers to the processes taken to determine compliance of data with project requirements, including documentation and technical criteria. Validation means those processes taken independently of the data-generation processes to determine the usability of data for its intended use(s). Integrity means the processes taken to assure that no falsified data will be reported. The language below may not accurately describe the responsibilities for verifying and validating data. Modify accordingly.
All data obtained from field and laboratory measurements will be reviewed and verified for conformance to project requirements, and then validated against the data quality objectives which are listed in Section A7. Only those data which are supported by appropriate quality control data and meet the data quality objectives defined for this project will be considered acceptable and submitted to the TCEQ for entry into SWQMIS.
The procedures for verification and validation of data are described in Section D2. The Lead Organization Field Supervisor is responsible for ensuring that field data are properly reviewed and verified for integrity. The Laboratory Supervisor is responsible for ensuring that laboratory data are scientifically valid, defensible, of acceptable precision and accuracy, and reviewed for integrity. The Lead Organization Data Manager will be responsible for ensuring that all data are properly reviewed and verified, and submitted in the required format as described in the SWQM Data Management Reference Guide, 2010 or latest version, to the TCEQ Project Manager. The Lead Organization QAO is responsible for validating the data. Finally, the Lead Organization Project Manager, with the concurrence of the Lead Organization QAO, are responsible for validating that all data to be reported meet the objectives of the project and are suitable for reporting to TCEQ. 
D2 Verification and Validation 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. The staff and management of the respective field, laboratory, and data management tasks are responsible for the integrity, validation and verification of the data each task generates or handles throughout each process. The field and laboratory tasks ensure the verification of raw data, electronically generated data, and data on chain-of-custody forms and hard copy output from instruments.

Data verification, validation and integrity review of data will be performed using self-assessments and peer and management review, as appropriate to the project task, followed by technical review by the manager of the task. The data to be verified (listed in Table D2.1) are evaluated against project specifications (Section A7) and are checked for errors in transcription, calculations, and data input. Potential outliers are identified by examination for unreasonable data, or identified using computer-based statistical software. If a question arises or an error or potential outlier is identified, the manager of the task responsible for generating the data is contacted to resolve the issue. Issues which can be corrected are corrected and documented electronically or by initialing and dating the associated paperwork. If an issue cannot be corrected, the task manager consults with higher level project management to establish the appropriate course of action, or the data associated with the issue are rejected. The performance of these tasks is documented by completion of the Data Review Checklist (Appendix F) by the Lead Organization Data Manager.
The Data Review Checklist covers three main types of review: data format and structure, data quality review, and documentation review. The Data Review Checklist is transferred with the water quality data submitted to the TCEQ to ensure that the review process is being performed. 
The Lead Organization Project Manager and QAO are each responsible for validating that the verified data are scientifically valid, legally defensible, of known precision, accuracy, integrity, meet the data quality objectives of the project, and are reportable to TCEQ. One element of the validation process involves evaluating the data again for anomalies. The Lead Organization QAO or Project Manager may designate other experienced water quality experts familiar with the water bodies under investigation to perform this evaluation. Any suspected errors or anomalous data must be addressed by the manager of the task associated with the data, before data validation can be completed.

A second element of the validation process is consideration of any findings identified during the monitoring systems audit conducted by the Lead Organization QAO or TCEQ QAS assigned to the project. Any issues requiring corrective action must be addressed, and the potential impact of these issues on previously collected data will be assessed. Finally, the Lead Organization Project Manager, with the concurrence of the QAO validates that the data meet the data quality objectives of the project and are suitable for reporting to TCEQ.
Table D2.1 Data Verification Procedures 

	Data to be Verified (check all that apply)
	Field Task
	Lab Task
	Database or Data Manager Task

	Field Data Review
	
	
	

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

	Post calibrations checked to ensure compliance with error limits
	
	
	

	Field data calculated, reduced, and transcribed correctly
	
	
	

	Laboratory Data Review
	
	
	

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

	Laboratory data calculated, reduced, and transcribed correctly
	
	
	

	LOQs consistent with requirements for AWRLs
	
	
	

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

	Analytical QC information evaluated to determine impact on individual analyses
	
	
	

	All laboratory samples analyzed for all parameters
	
	
	

	Data Set Review
	
	
	

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

	Confirmation that field and lab data have been reviewed
	
	
	

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

	Outliers confirmed and documented
	
	
	

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

	Sampling and analytical data gaps checked and documented
	
	
	

	Verification and validation confirmed. Data meets conditions of end use and are reportable
	
	
	Lead Organization Project Manager


D3 Reconciliation with User Requirements

Data produced in this project, and data collected by other organizations (e.g., USGS, TCEQ, etc.), may be analyzed and used by the TCEQ for TMDL development, stream standards modifications, permit decisions, and water quality assessments, if applicable. Data which do not meet requirements will not be submitted to the SWQMIS nor will be considered appropriate for any of the uses noted above.
The following should be addressed depending upon the scope of the individual project:
1. Describe how results obtained from the project will be reconciled with requirements defined by the user or decision maker (everyone, from the contractor to TCEQ TMDL project managers and modelers to whoever else is using the data).
2. Outline the proposed methods to analyze the data and determine anomalies or departures from assumptions established in the planning phase of data collection.

3. Describe how issues will be resolved and how limitations on the uses of the data will be reported to decision makers.

Appendix A: Work Plan

Insert TCEQ approved project work plan here.

Appendix B: Sampling Process Design and Monitoring Schedule
Appendix B. Sampling Process Design and Monitoring Schedule

The following language and tables can be used to meet the requirements of this section. In addition to the tables, reference maps for each type of monitoring should be included. If the monitoring sites have not been selected at the time of QAPP submittal, state that the monitoring sites and maps will be submitted as an amendment after they have been selected. Consistency with the TCEQ format and general categories when filling in the monitoring tables is mandatory. The approach for the monitoring tables should be to include only sites from which quality assured data will be collected. Maps should be provided that depict all monitoring for the project. TMDL Project Managers should provide guidance with acquiring appropriate station identification numbers (i.e. SLOC requests), tag prefix, monitoring type codes, and source codes as described in the SWQM Data Management Reference Guide, 2010 or most recent version. 

Sample Design Rationale

The sample design is based on the program requirements of the Total Maximum Daily Load Program. The TCEQ and the Lead Organization have been tasked with providing data and information to characterize water quality conditions, to identify the presence or absence of impairments, and to support water quality modeling, site-specific water quality standard revisions, load allocations, and other TMDL data and information needs. The environmental data collected under this QAPP must be collected and evaluated with a high degree of confidence that the data are scientifically valid, of known quality, and legally defensible. As part of the TMDL stakeholder involvement process, the Lead Organization coordinates closely with the TCEQ and other TMDL participants to ensure an adequate water monitoring strategy to supply informational needs for modeling, assessment, load allocation, and decision-making. 
Site Selection Criteria

This data collection effort involves monitoring “in-stream” water quality data for the purpose of aiding TMDL development and for entry into the SWQMIS database, which is maintained by the TCEQ. The general guidelines included below should be followed when selecting sampling sites. Overall consideration is given to accessibility and safety. 

The site selection criteria below may not apply to all projects. The site selection criteria specified are the ones the TCEQ would like considered to yield data which is complementary to that collected by the state and can and will be used in assessments, etc. Other criteria may be considered and should be described in this section.

Additional site collection criteria may be considered for TMDL studies, when the goal of those studies is to identify sources of contamination. Studies may include the collection of non-ambient or effluent data which is not representative of in-stream conditions and should not be confused with ambient water quality data. The selection of those sites should be discussed separately.
· Monitoring sites are representative of in-stream data and are free from back-water effects.

· Monitoring sites are selected to maximize stream coverage or basin coverage. For very long stretches of river length, a station is considered representative of a water body for not more than 25 miles in freshwater and tidal streams. A single monitoring site is considered representative of 25 percent of the total reservoir acres and estuary or ocean square miles, but not more than 5,120 acres.

· Monitoring sites are located preferentially where there are “localized” water quality effects based on past water quality data.

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

· At least one site for each classified segment will be selected for fixed/routine monitoring unless the segment is already covered by TCEQ or other qualified monitoring entities reporting fixed/routine data to TCEQ.

· Monitoring sites may be selected to bracket sources of pollution, influence of tributaries, changes in land uses, and hydrological modifications.

· Monitoring sites are chosen based on accessibility. When possible, sites are selected where it is possible to collect flow measurements during routine visits or where a stream flow gage is located.

Monitoring Sites

Monitoring tables for fiscal year FY20__ (September 1, 20__ to August 31, 20__) included as part of this project QAPP are presented on the following pages. If project period covers more than one state fiscal year, then one monitoring table should be prepared for each fiscal year.
Critical vs. Non-Critical Measurements

All data collected for the TCEQ TMDL Program, whether entered into the SWQMIS database or not, are considered critical. An exception to this may be data taken using an experimental procedure or for research purposes for which no standardized methodology exists. This should be discussed if applicable. 
 SEQ CHAPTER \h \r 1Table 1

Basin ID: xx
Segment ID: xxxx
TCEQ Region: xx
Fiscal Year: 20__ (September 1, 200_ to August 31, 200_)
	Station ID
	Long Description (lat/long)
	Submitting Entity/
Collecting Entity
	Monitoring Type Code
	Monitoring Frequencies (per fiscal year) for each Parameter Group

	
	
	
	
	24hr
	Aquatic Habitat
	Benthics
	Nekton
	Metals in Water
	Organics in Water
	Metals in Sediment
	Organics in Sediment
	Conv in Water
	Ambient Tox in Water
	Amb Tox in Sediment
	Bacteria
	Inst Flow
	Fish Tissue
	Field

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Basin ID: There are a total of 24 TCEQ Basins located throughout the state. See SWQM DMRG (2010) maps for areas covered by each Basin. 
Segment ID: Each classified water body is identified with a 4-digit Segment ID. Segment IDs and descriptions can be found in the SWQM DMRG (2010). If multiple segments are being addressed by this project, then multiple tables must be submitted for each segment. 

TCEQ Region: There are 16 TCEQ Regional offices located around the state. See the SWQM DMRG (2010) for areas covered by each Region. 
Fiscal Year: The information presented in the table should reflect monitoring planned for each fiscal year. If the project extends beyond more than one fiscal year, then one table must be prepared for each state fiscal year. 

Station ID, Long Description, and lat/long: All data entered into SWQMIS must be associated with a permanent monitoring station identified by a 5-digit Station Identification number. If a Station ID already exists (i.e. monitoring is taking place at a pre-established TCEQ site), then go to http://www.tceq.state.tx.us/compliance/monitoring/crp/data/station.html for the Station ID, long description, and lat/long for each station. If a Station ID does not already exist, then see Chapter 3 SWQM Station Location (SLOC) Request of the SWQM DMRG (2010) for instructions for establishing a new site. 

Submitting Entity/Collecting Entity:  The Submitting Entity code is a 2-digit code that identifies the entity responsible for submitting data to the TCEQ. The Collecting Entity code is a 2-digit code that identifies the entity responsible for collecting the samples. See Chapter 4 of the SWQM DMRG (2010) for a list of existing codes and instructions for establishing new codes if necessary. 

Monitoring Type Code: The Monitoring Type Code identifies the type of sampling that will be done at a station. Please refer to the TCEQ SWQM DMRG (2010), Chapter 4, for more information. 

Parameter Group: Include a legend with this table describing the types of parameters to be measured for each parameter group represented in the table (e.g. Field = dissolved oxygen, pH, conductivity, temperature; Bacteria = E. coli, Enterococci, etc.). 

Appendix C: Field Data Reporting Form

Insert Field Data Reporting Form(s) Here

Appendix D: Chain-of-Custody Form

Insert your Chain-of-Custody Form after this page or adapt the following template form

Laboratory or Lead Org. Name
Address
CHAIN OF CUSTODY RECORD

	Project Name:
	# of containers


	Analyses Required
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Station ID
	Date
	Time

(24hr)
	Matrix
	Description
	
	
	
	
	
	
	
	
	
	
	
	
	Sample

ID

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Relinquished by: (Signature)


	Date:
	Time:
	Received by: (Signature)
	Date:
	Time:
	Laboratory remarks:

	Relinquished by: (Signature)


	Date:
	Time:
	Received by: (Signature)
	Date:
	Time:
	

	
	
	
	
	
	
	Lab log #

	Relinquished by: (Signature)


	Date:
	Time:
	Received for lab by: (Signature)
	Date:
	Time:
	Laboratory Name:




Appendix E: Data Management Plan

 SEQ CHAPTER \h \r 1Data Management Plan

Data Management Process 
Provide a flow chart and describe the project data management scheme, tracing the path of the data from their generation in the field or laboratory to their final use and storage. This includes procedures for addressing data generated as part of the project as well as data from other sources if applicable. Describe or reference the standard record-keeping procedures, document control system, and the approach used for data storage and retrieval on electronic media. Discuss the control mechanism for detecting and correcting errors and for preventing loss of data during data reduction, data reporting, and data entry to forms, reports, and databases. All data to be stored in SWQMIS will be submitted in the format specified in the SWQM DMRG 2010, or latest version. Only data that meet the measurement performance specifications in Table A7.1 and Section B5 will be included in electronic data files destined for uploading into the TCEQ's SWQMIS database.  Also, data which would otherwise be flagged with qualifiers found in Appendix E of the SWQM Data Management Reference Guide will not be submitted in the electronic files that will be uploaded into the SWQMIS database.  
Personnel  
Provide a description of staff and their responsibilities associated with data management including Lead Organization and associated sub-contract personnel. Provide an organizational chart which shows in detail lines of communication of all personnel involved with data management (remember to include the TCEQ TMDL Project Manager as receiving the data).
SYSTEMS DESIGN 
Hardware and Software Requirements – Describe the hardware and software used to support data processing, including any planned system upgrades that will alter data collection or management. Describe the format of the data to be submitted and provide detail as to how the project will meet the minimum requirements for submitted information to TCEQ.
DATA DICTIONARY 

Terminology and field descriptions are included in the SWQM Data Management Reference Guide, 2010 or most recent version. For the purposes of verifying which entity codes are included in this QAPP, a table outlining the entities that will be used when submitting data under this QAPP is included below. 
	Name of Monitoring Entity
	Tag Prefix
	Submitting Entity
	Collecting Entity

	Ex. Texas A&M Univ. Corpus Christi, Center for Coastal Studies
	A
	AM
	AM


Requests for new tag prefixes and entity code information need to be made to the TMDL Project Manager before updating the QAPP. The Tag Prefix is the first one or two digits of the Tag ID (the unique 7-digit number that identifies a sample in the SWQMIS database), and is used to identify the entity collecting the data. The Submitting Entity Code identifies the entity responsible for submitting the data and Collecting Entity code specifies the actual entity collecting the samples in the field. This table should be resubmitted with amendments to the QAPP when monitoring entities are added to or removed from the project.
QUALITY ASSURANCE/CONTROL 
See Section D of this QAPP.

MIGRATION/TRANSFER/CONVERSION
Provide detailed procedures explaining file transfer protocols used for ensuring proper import and export of data from the local information system relative to the specific project. All migration, transfer, and conversion of data, as well as data history, should be described, including an explanation of responsible personnel. 
BACKUP/DISASTER RECOVERY 
Provide details on who specifically will back up the data and how data will be backed up routinely. This should include how often data are backed up, the type of media used for backup, the type of backup (data or system) and where backup data are stored. This information should include procedures to be followed to accomplish full data recovery in the event of a catastrophic systems failure that renders the electronic database unusable and an estimated time line for total systems recovery. 
ARCHIVES/DATA RETENTION
Complete original data sets are archived on permanent media (specify media type) and retained on-site by the Lead Organization for a retention period specified in Table A9.1 Project Documents and Records.  Include a list of procedures and explanations of where archived files are stored (on-site/off-site). 
INFORMATION DISSEMINATION 
Project updates will be provided to the TMDL Project Manager in progress reports and the information will be made available at stakeholder meetings. Environmental data collected as part of the project described in this QAPP will be accessible to the general public from the TCEQ SWQMIS database once the data has undergone the QA/QC protocol described herein.  Include other procedures that allow for public access to data as appropriate.
Appendix F: Data Review Checklist


TCEQ TMDL PROGRAM DATA REVIEW CHECKLIST
 SEQ CHAPTER \h \r 1QAPP Title: __________________________________________________________________________
Effective Date of QAPP: ______________________________
	Data Format and Structure
	Y, N, or N/A

	A.
Are there any duplicate Tag Id numbers in the Events file?
               
	

	B.
Do the Tag prefixes correctly represent the entity providing the data?
               
	

	C.
Have any Tag Id numbers been used in previous data submissions?
               
	

	D.
Are TCEQ station location (SLOC) numbers assigned?
               
	

	E.
Are sampling Dates in the correct format, MM/DD/YYYY with leading zeros?
               
	

	F.
Are the sampling Times based on the 24 hour clock (e.g. 13:04) with leading zeros?
               
	

	G.
Is the Comment field filled in where appropriate (e.g. unusual occurrence, sampling
               

problems, unrepresentative of ambient water quality)?
	

	H.
Submitting Entity, Collecting Entity, and Monitoring Type codes used correctly?
               
	

	I.
Are the sampling dates in the Results file the same as the one in the Events file for each Tag Id?
               
	

	J.
Are values represented by a valid parameter code with the correct units?
               
	

	K.
Are there any duplicate parameter codes for the same Tag Id?
               
	

	L.
Are there any invalid symbols in the Greater Than/Less Than (GT/LT) field?
               
	

	M.
Are there any Tag Ids in the Results file that are not in the Events file or vice versa?
               
	

	Data Quality Review
	Y, N, or N/A

	A.
Are all the “less-than” values reported at the LOQ?  If no, explain on next page.
	

	B.
Have the outliers been verified and a "1" placed in the Verify_flg field?
	

	C.
Have checks on correctness of analysis or data reasonableness been performed?
               

       e.g.:
Is ortho-phosphorus less than total phosphorus?


             Are dissolved metal concentrations less than or equal to total metals?                  
	

	D.
Have at least 10% of the data in the data set been reviewed against the field and laboratory data sheets?
	

	E.
Are all parameter codes in the data set listed in the QAPP?

	

	F.
Are all stations in the data set listed in the QAPP?
	

	Documentation Review
	Y, N, or N/A

	A.
Are blank results acceptable as specified in the QAPP?
	

	B.
Were control charts used to determine the acceptability of field duplicates?
	

	C.
Was documentation of any unusual occurrences that may affect water quality included in the      Event table’s Comments field?
	

	D.
Were there any failures in sampling methods and/or deviations from sample design requirements that resulted in unreportable data?  If yes, explain on next page. 
	

	E.
Were there any failures in field and/or laboratory measurement systems that were not resolvable and resulted in unreportable data?  If yes, explain on next page.
	

	F.
Was the laboratory’s NELAC Accreditation current for analysis conducted?
	


Data Set Information
Data Source:
Date Submitted:
Tag_ID Range:
Date Range:
Comments:
Please explain in the space below any data discrepancies discovered during data review including:

· Inconsistencies with AWRL specifications or LOQs

· Failures in sampling methods and/or laboratory procedures that resulted in data that could not be reported to the TCEQ

· Include completed Corrective Action Reports with the applicable Progress Report
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

□ I certify that all data in this data set meets the requirements specified in Texas Water Code Chapter 5,

    Subchapter R (TWC §5.801 et seq) and Title 30 Texas Administrative Code Chapter 25, Subchapters A & B.

□ This data set has been reviewed using the Data Review Checklist.
Lead Organization Data Manager:
Date:
Appendix G: Adherence Letter

Example Letter to Document Adherence to the QAPP

TO:

(name)



(organization)
FROM:
(name)



(organization)
RE:

TMDL Project Title – and Name of QAPP
Please sign and return this form by (date) to:

(Address)
I acknowledge receipt of the “QAPP Title, Revision Date”.  I understand the document describes quality assurance, quality control, data management and reporting, and other technical activities that must be implemented to ensure the results of work performed will satisfy stated performance criteria. My signature on this document signifies that I have read and approved the document contents pertaining to my program. Furthermore, I will ensure that all staff members participating in TMDL activities will be required to familiarize themselves with the document contents and adhere to them as well.

Signature




Date

Note: Copies of the signed letter should be sent by the Lead Organization to the TCEQ TMDL Project Manager within two weeks of the approval of the QAPP by the TCEQ.
Attachment 1
Additional Parameters

ATTACHMENT 1: ADDITIONAL PARAMETERS

Please make sure that your QAPP has the latest AWRLs. 
The most up-to-date AWRL list can be located at   http://www.tceq.state.tx.us/compliance/monitoring/crp/qa/index.html. 
	CAS
	Parameter
	Units
	Matrix
	Method
	Parameter Code
	AWRL
	Limit of Quantitation (LOQ)
	Precision (RPD of LCS/LCSD)
	Bias %Rec of LCS
	LOQ Check Std % Rec
	Lab

	Metals in Water Parameters

	Routine Metals, Dissolved

	7429-90-5
	Aluminum, dis.
	μg/L
	water
	EPA 200.7
	01106
	200
	
	20
	80-120
	70-130
	

	7440-38-2
	Arsenic, dis.
	μg/L
	water
	EPA 200.8
	01000
	5
	
	20
	80-120
	70-130
	

	7440-39-3
	Barium, dis.
	μg/L
	water
	EPA 200.8
	01005
	1000
	
	20
	80-120
	70-130
	

	7440-43-9
	Cadmium, dis.
	μg/L
	water
	EPA 200.8
	01025
	0.1 where hardness<50 mg/L

0.3 where  hardness≥50 mg/L
	
	20
	80-120
	70-130
	

	7440-70-2
	Calcium, dis. 
	mg/L
	water
	EPA 200.7
	00915
	0.5
	
	20
	80-120
	70-130
	

	7440-47-3
	Chromium, dis.
	μg/L
	water
	EPA 200.8
	01030
	10
	
	20
	80-120
	70-130
	

	18540-29-9
	Chromium VI, dis.
	μg/L
	water
	SM 3500-Cr-D
	01220
	6
	
	20
	80-120
	70-130
	

	7440-50-8
	Copper, dis.
	μg/L
	water
	EPA 200.8
	01040
	1.0 where hardness<50 mg/L

3.0 where hardenss≥50 mg/L
	
	20
	80-120
	70-130
	

	
	Hardness, dis.

(as CaCO3)
	mg/L
	water
	SM 2340 B
	46570
	5
	
	20
	80-120
	7-130
	

	7439-89-6
	Iron, dis.
	μg/L
	water
	EPA 200.7
	01046
	300
	
	20
	80-120
	70-130
	

	7439-92-0
	Lead, dis.
	μg/L
	water
	EPA 200.8
	01049
	0.1 where hardness<85 mg/L

1.0 where hardness≥85 mg/L 
	
	20
	80-120
	70-130
	

	7439-95-4
	Magnesium, dis.
	mg/L
	water
	EPA 200.7
	00925
	0.5
	
	20
	80-120
	70-130
	

	7439-96-5
	Manganese, dis.
	μg/L
	water
	EPA 200.8
	01056
	50
	
	20
	80-120
	70-130
	

	7439-97-6
	Mercury, dis.
	μg/L
	water
	EPA 245.1
	71890
	0.006
	
	20
	80-120
	70-130
	

	7440-02-0
	Nickel, dis.
	μg/L
	water
	EPA 200.8
	01065
	10
	
	20
	80-120
	70-130
	

	7440-09-7
	Potassium, dis.
	mg/L
	water
	EPA 200.7
	00935
	200
	
	20
	80-120
	70-130
	

	7782-49-2
	Selenium, dis.
	μg/L
	water
	EPA 200.8
	01145
	2
	
	20
	80-120
	70-130
	

	7440-22-4
	Silver, dis.
	μg/L
	water
	EPA 200.8
	01075
	0.5
	
	20
	80-120
	70-130
	

	7440-23-5
	Sodium, dis.
	mg/L
	water
	EPA 200.7
	00930
	500
	
	20
	80-120
	70-130
	

	7440-66-6
	Zinc, dis.
	μg/L
	water
	EPA 200.8
	01090
	5
	
	20
	80-120
	70-130
	

	Total Metals

	7429-90-5
	Aluminum, total
	μg/L
	water
	EPA 200.7
	01105
	200
	
	20
	80-120
	70-130
	

	7440-38-2
	Arsenic, total
	μg/L
	water
	EPA 200.8
	01002
	5
	
	20
	80-120
	70-130
	

	7440-43-9
	Cadmium, total
	μg/L
	water
	EPA 200.8
	01027
	0.1 where hardness<50 mg/L

0.3 where hardness≥50 mg/L
	
	20
	80-120
	70-130
	

	7440-70-2
	Calcium, total
	mg/L
	water
	EPA 200.7
	00916
	0.5
	
	20
	80-120
	70-130
	

	7440-47-3
	Chromium, total
	μg/L
	water
	EPA 200.8
	01034
	10
	
	20
	80-120
	70-130
	

	7440-50-8
	Copper, total
	μg/L
	water
	EPA 200.8
	01042
	1.0 where hardness<50 mg/L

3.0 where hardness≥50 mg/L
	
	20
	80-120
	70-130
	

	
	Hardness, total

(as CaCO3)
	mg/L
	water
	SM 2340 B
	82394
	5
	
	20
	80-120
	70-130
	

	7439-89-6
	Iron, total
	μg/L
	water
	EPA 200.7
	01045
	300
	
	20
	80-120
	70-130
	

	7439-92-1
	Lead, total
	μg/L
	water
	EPA 200.8
	01051
	0.1 where hardness<85 mg/L

1.0 where hardness≥85 mg/L 
	
	20
	80-120
	70-130
	

	7439-95-4
	Magnesium, total 
	mg/L
	water
	EPA 200.7
	00927
	0.5
	
	20
	80-120
	70-130
	

	7439-96-5
	Manganese, total
	μg/L
	water
	EPA 200.8
	01055
	50
	
	20
	80-120
	70-134
	

	7439-97-6
	Mercury, total
	μg/L
	water
	EPA 245.1
	71900
	0.006
	
	20
	80-120
	70-130
	

	7440-02-0
	Nickel, total
	μg/L
	water
	EPA 200.8
	01067
	10
	
	20
	80-120
	70-130
	

	7440-09-7
	Potassium, total
	mg/L
	water
	EPA 200.7
	00937
	200
	
	20
	80-120
	70-130
	

	7782-49-2
	Selenium, total
	μg/L
	water
	EPA 200.8
	01147
	2
	
	20
	80-120
	70-130
	

	7440-22-4
	Silver, total
	μg/L
	water
	EPA 200.8
	01077
	0.5
	
	20
	80-120
	70-130
	

	7440-23-5
	Sodium, total
	mg/L
	water
	EPA 200.7
	00929
	500
	
	20
	80-120
	70-130
	

	7440-66-6
	Zinc, total
	μg/L
	water
	EPA 200.8
	01092
	5
	
	20
	80-120
	70-130
	

	Miscellaneous Metals, Dissolved and Total

	7440-36-0
	Antimony, dis.
	μg/L
	water
	EPA 200.8
	01095
	0.08
	
	20
	80-120
	70-130
	

	7440-36-0
	Antimony, total
	μg/L
	water
	EPA 200.8
	01097
	0.08
	
	20
	80-120
	70-130
	

	7440-39-3
	Barium, total
	μg/L
	water
	EPA 200.8
	01007
	1000
	
	20
	80-120
	70-130
	

	7440-41-7
	Beryllium, dis.
	μg/L
	water
	EPA 200.8
	01010
	2
	
	20
	80-120
	70-130
	

	7440-41-7
	Beryllium, total
	μg/L
	water
	EPA 200.8
	01012
	2
	
	20
	80-120
	70-130
	

	7440-48-4
	Cobalt, dis.
	μg/L
	water
	EPA 200.8
	01035
	0.75
	
	20
	80-120
	70-130
	

	7440-48-4
	Cobalt, total
	μg/L
	water
	EPA 200.8
	01037
	0.75
	
	20
	80-120
	70-130
	

	7439-98-7
	Molybdenum, dis.
	μg/L
	water
	EPA 200.8
	01060
	35
	
	20
	80-120
	70-130
	

	7439-98-7
	Molybdenum, total
	μg/L
	water
	EPA 200.8
	01062
	35
	
	20
	80-120
	70-130
	

	7440-24-6
	Strontium, dis.
	μg/L
	water
	EPA 200.7
	01080
	0.75
	
	20
	80-120
	70-130
	

	7440-28-0
	Thallium, dis.
	μg/L
	water
	EPA 200.8
	01057
	1
	
	20
	80-120
	70-130
	

	7440-28-0
	Thallium, total
	μg/L
	water
	EPA 200.8
	01059
	1
	
	20
	80-120
	70-130
	

	7440-31-5
	Tin, total
	μg/L
	water
	EPA 200.7
	01102
	0.036
	
	20
	80-120
	70-130
	

	7440-32-6
	Titanium, dis.
	μg/L
	water
	EPA 200.8
	01150
	1
	
	20
	80-120
	70-130
	

	7440-32-6
	Titanium, total
	μg/L
	water
	EPA 200.8
	01152
	1
	
	20
	80-120
	70-130
	

	7440-62-2
	Vanadium, dis.
	μg/L
	water
	EPA 200.8
	01085
	0.01
	
	20
	80-120
	70-130
	

	Organics in Water Parameters

	Pesticides, low level

	2921-88-2
	Chlorpyrifos (Dursban)
	μg/L
	water
	EPA 8141A
	81403
	0.02
	
	30
	65-135
	65-135
	

	8065-48-3
	Demeton
	μg/L
	water
	EPA8141A
	39560
	0.05
	
	30
	65-135
	65-135
	

	333-41-5
	Diazinon
	μg/L
	water
	EPA 8141A
	39570
	0.5
	
	30
	65-135
	65-135
	

	115-32-2
	Dicofol (Kelthane)
	μg/L
	water
	EPA 8081A
	39780
	0.1
	
	30
	65-135
	65-135
	

	60-57-1
	Dieldrin
	μg/L
	water
	EPA 8081A
	39380
	0.001
	
	30
	65-135
	65-135
	

	86-50-0
	Guthion
	μg/L
	water
	EPA 8141A
	39580
	0.005
	
	30
	65-135
	65-135
	

	121-75-5
	Malathion
	μg/L
	water
	EPA 8141A
	39530
	0.005
	
	30
	65-135
	65-135
	

	56-38-2
	Parathion  (Ethyl)
	μg/L
	water
	EPA 8141A
	39540
	0.007
	
	30
	65-135
	65-135
	

	93-76-5
	2,4,5-T
	μg/L
	water
	EPA 8151A
	39740
	0.5
	
	30
	65-135
	65-135
	

	93-72-1
	2,4,5-TP

 (Silvex)
	μg/L
	water
	EPA 8151A
	39760
	24
	
	30
	65-135
	65-135
	

	94-75-7
	2,4-D
	μg/L
	water
	EPA 8151A
	39730
	35
	
	30
	65-135
	65-135
	

	72-54-8
	4,4' - DDD
	μg/L
	water
	EPA 8081A
	39360
	0.005
	
	30
	65-135
	65-135
	

	72-55-9
	4,4' - DDE
	μg/L
	water
	EPA 8081A
	39365
	0.004
	
	30
	65-135
	65-135
	

	50-29-3
	4,4' - DDT
	μg/L
	water
	EPA 8081A
	39370
	0.0005
	
	30
	65-135
	65-135
	

	309-00-2
	Aldrin
	μg/L
	water
	EPA 8081A
	39330
	0.002
	
	30
	65-135
	65-135
	

	319-84-6
	Alpha BHC
(alpha-hexachlorocyclohexane
	μg/L
	water
	EPA 8081A
	39337
	0.08
	
	30
	65-135
	65-135
	

	319-85-7
	Beta BHC
(beta-hexachlorocyclohexane)
	μg/L
	water
	EPA 8081A
	39338
	0.3
	
	30
	65-135
	65-135
	

	608-73-1
	BHC
	μg/L
	water
	EPA 8081A
	20464
	NA
	
	30
	65-135
	65-135
	

	57-74-9
	Chlordane, total
	μg/L
	water
	EPA 8081A
	39350
	0.002
	
	30
	65-135
	65-135
	

	319-86-8
	Delta BHC
	μg/L
	water
	EPA 8081A
	34259
	0.05
	
	30
	65-135
	65-135
	

	959-98-8
	Endosulfan I (Alpha)
	μg/L
	water
	EPA 8081A
	34361
	0.03
	
	30
	65-135
	65-135
	

	33213-65-9
	Endosulfan II (Beta)
	μg/L
	water
	EPA 8081A
	34356
	0.03
	
	30
	65-135
	65-135
	

	1031-07-8
	Endosulfan sulfate
	μg/L
	water
	EPA 8081A
	34351
	0.03
	
	30
	65-135
	65-135
	

	72-20-8
	Endrin
	μg/L
	water
	EPA 8081A
	39390
	0.001
	
	30
	65-135
	65-135
	

	118-74-1
	HCB 
(Hexachlorobenzene)
	μg/L
	water
	EPA 8081A
	39700
	0.01
	
	30
	65-135
	65-135
	

	76-44-8
	Heptachlor
	μg/L
	water
	EPA 8081A
	39410
	0.002
	
	30
	65-135
	65-135
	

	1024-57-3
	Heptachlor Epoxide
	μg/L
	water
	EPA 8081A
	39420
	0.08
	
	30
	65-135
	65-135
	

	58-89-9
	Lindane (gamma BHC)
(gamma-hexachlorocyclohexane)
	μg/L
	water
	EPA 8081A
	39782
	0.04
	
	30
	65-135
	65-135
	

	72-43-5
	Methoxychlor
	μg/L
	water
	EPA 8081A
	39480
	0.02
	
	30
	65-135
	65-135
	

	2385-85-5
	Mirex
	μg/L
	water
	EPA 8081A
	39755
	0.0005
	
	30
	65-135
	65-135
	

	12674-11-2
	PCB-1016
(Aroclor-1016)
	μg/L
	water
	EPA 8082
	34671
	0.5
	
	30
	65-135
	65-135
	

	11104-28-2
	PCB-1221
(Aroclor-1221)
	μg/L
	water
	EPA 8082
	39488
	0.5
	
	30
	65-135
	65-135
	

	11141-16-5
	PCB-1232
(Aroclor-1232)
	μg/L
	water
	EPA 8082
	39492
	0.5
	
	30
	65-135
	65-135
	

	53469-21-9
	PCB-1242
(Aroclor-1242)
	μg/L
	water
	EPA 8082
	39496
	0.5
	
	30
	65-135
	65-135
	

	12672-29-6
	PCB-1248
(Aroclor-1248)
	μg/L
	water
	EPA 8082
	39500
	0.5
	
	30
	65-135
	65-135
	

	11097-69-1
	PCB-1254
(Aroclor-1254)
	μg/L
	water
	EPA 8082
	39504
	0.5
	
	30
	65-135
	65-135
	

	11096-82-5
	PCB-1260
(Aroclor-1260)
	μg/L
	water
	EPA 8082
	39508
	0.5
	
	30
	65-135
	65-135
	

	1336-36-3
	PCBs, Total
	μg/L
	water
	EPA 8082
	39516
	0.001
	
	30
	65-135
	65-135
	

	8001-35-2
	Toxaphene
	μg/L
	water
	EPA 8081A
	39400
	0.0001
	
	30
	65-135
	65-135
	

	Semivolatiles, low level

	95-94-3
	1,2,4,5-Tetrachlorobenzene
	μg/L
	water
	EPA 8270C
	77734
	0.1
	
	30
	65-135
	65-135
	

	120-82-1
	1,2,4-Trichlorobenzene
	μg/L
	water
	EPA 8270C
	34551
	25
	
	30
	65-135
	65-135
	

	95-50-1
	1,2-Dichlorobenzene
	μg/L
	water
	EPA 8270C
	34536
	55
	
	30
	65-135
	65-135
	

	541-73-1
	1,3-Dichlorobenzene
	μg/L
	water
	EPA 8270C
	34566
	42
	
	30
	65-135
	65-135
	

	106-46-7
	1,4-Dichlorobenzene (p-dichlorobenzene)
	μg/L
	water
	EPA 8270C
	34571
	38
	
	30
	65-135
	65-135
	

	95-95-4
	2,4,5-Trichlorophenol
	μg/L
	water
	EPA 8270C
	77687
	32
	
	30
	65-135
	65-135
	

	88-06-2
	2,4,6-Trichlorophenol
	μg/L
	water
	EPA 8270C
	34621
	7
	
	30
	65-135
	65-135
	

	120-83-2
	2,4-Dichlorophenol
	μg/L
	water
	EPA 8270C
	34601
	40
	
	30
	65-135
	65-135
	

	105-67-9
	2,4-Dimethylphenol
	μg/L
	water
	EPA 8270C
	34606
	105
	
	30
	65-135
	65-135
	

	51-28-5
	2,4-Dinitrophenol
	μg/L
	water
	EPA 8270C
	34616
	30
	
	30
	65-135
	65-135
	

	121-14-2
	2,4-Dinitrotoluene
	μg/L
	water
	EPA 8270C
	34611
	0.55
	
	30
	65-135
	65-135
	

	606-20-2
	2,6-Dinitrotoluene
	μg/L
	water
	EPA 8270C
	34626
	5
	
	30
	65-135
	65-135
	

	91-58-7
	2-Chloronaphthalene
	μg/L
	water
	EPA 8270C
	34581
	27
	
	30
	65-135
	65-135
	

	95-57-8
	2-Chlorophenol
	μg/L
	water
	EPA 8270C
	34586
	40
	
	30
	65-135
	65-135
	

	88-75-5
	2-Nitrophenol
	μg/L
	water
	EPA 8270C
	34591
	960
	
	30
	65-135
	65-135
	

	91-94-1
	3,3'-Dichlorobenzidine
	μg/L
	water
	EPA 8270C
	34631
	0.1
	
	30
	65-135
	65-135
	

	59-50-7
	3-Methyl-4-Chlorophenol
(parachlorometa cresol)
	μg/L
	water
	EPA 8270C
	34452
	0.15
	
	30
	65-135
	65-135
	

	534-52-1
	4,6-Dinitro-o-cresol (DNOC)
	μg/L
	water
	EPA 8270C
	34657
	11
	
	30
	65-135
	65-135
	

	101-55-3
	4-Bromophenyl Phenyl Ether
	μg/L
	water
	EPA 8270C
	34636
	0.75
	
	30
	65-135
	65-135
	

	7005-72-3
	4-Chlorophenyl Phenyl Ether
	μg/L
	water
	EPA 8270C
	34641
	5
	
	30
	65-135
	65-135
	

	100-02-7
	4-Nitrophenol
	μg/L
	water
	EPA 8270C
	34646
	530
	
	30
	65-135
	65-135
	

	83-32-9
	Acenaphthene
	μg/L
	water
	EPA 8270C
	34205
	11
	
	30
	65-135
	65-135
	

	208-96-8
	Acenaphthylene
	μg/L
	water
	EPA 8270C
	34200
	5
	
	30
	65-135
	65-135
	

	15972-60-8
	Alachlor
	μg/L
	water
	EPA 525.2
	77825
	1
	
	30
	65-135
	65-135
	

	120-12-7
	Anthracene
	μg/L
	water
	EPA 8270C
	34220
	0.15
	
	30
	65-135
	65-135
	

	1912-24-9
	Atrazine
	μg/L
	water
	EPA 525.2
	39630
	1.5
	
	30
	65-135
	65-135
	

	92-87-5
	Benzidine
	μg/L
	water
	EPA 8270C
	39120
	0.0005
	
	30
	65-135
	65-135
	

	50-32-8
	Benzo (a) pyrene
	μg/L
	water
	EPA 8270C
	34247
	0.05
	
	30
	65-135
	65-135
	

	205-99-2
	Benzo (b) fluoranthene
	μg/L
	water
	EPA 8270C
	34230
	0.19
	
	30
	65-135
	65-135
	

	191-24-2
	Benzo (ghi) perylene
	μg/L
	water
	EPA 8270C
	34521
	15
	
	30
	65-135
	65-135
	

	207-08-9
	Benzo (k) fluoranthene
	μg/L
	water
	EPA 8270C
	34242
	0.19
	
	30
	65-135
	65-135
	

	56-55-3
	Benzo(a)anthracene
	μg/L
	water
	EPA 8270C
	34526
	0.05
	
	30
	65-135
	65-135
	

	111-91-1
	bis-(2-Chloroethoxy) methane
	μg/L
	water
	EPA 8270C
	34278
	5
	
	30
	65-135
	65-135
	

	111-44-4
	bis-(2-Chloroethyl) ether
	μg/L
	water
	EPA 8270C
	34273
	0.15
	
	30
	65-135
	65-135
	

	39638-32-9
	bis-(2-Chloroisopropyl) ether
	μg/L
	water
	EPA 8270C
	34283
	700
	
	30
	65-135
	65-135
	

	117-81-7
	bis-(2-Ethylhexyl) phthalate
	μg/L
	water
	EPA 8270C
	39100
	3
	
	30
	65-135
	65-135
	

	218-01-9
	Chrysene
	μg/L
	water
	EPA 8270C
	34320
	0.2
	
	30
	65-135
	65-135
	

	1319-77-3
	 Cresols, total
	μg/L
	water
	EPA 8270C
	79778
	1700
	
	30
	65-135
	65-135
	

	53-70-3
	Dibenz (a,h) anthracene
(1,2,5,6-Dibenzanthracene)
	μg/L
	water
	EPA 8270C
	34556
	0.19
	
	30
	65-135
	65-135
	

	84-66-2
	Diethyl Phthalate
	μg/L
	water
	EPA 8270C
	34336
	1000
	
	30
	65-135
	65-135
	

	131-11-3
	Dimethyl Phthalate
	μg/L
	water
	EPA 8270C
	34341
	165
	
	30
	65-135
	65-135
	

	84-74-2
	Di-n-Butyl Phthalate
	μg/L
	water
	EPA 8270C
	39110
	3.5
	
	30
	65-135
	65-135
	

	117-84-0
	Di-n-octyl Phthalate
	μg/L
	water
	EPA 8270C
	34596
	11
	
	30
	65-135
	65-135
	

	55-18-5
	Ethanamine, N-ethyl-n-nitroson
	μg/L
	water
	EPA 8270C
	73611
	0.02
	
	30
	65-135
	65-135
	

	206-44-0
	Fluoranthene
	μg/L
	water
	EPA 8270C
	34376
	3
	
	30
	65-135
	65-135
	

	86-73-7
	Fluorene
	μg/L
	water
	EPA 8270C
	34381
	5.5
	
	30
	65-135
	65-135
	

	87-68-3
	Hexachlorobutadiene
	μg/L
	water
	EPA 8270C
	34391
	1.5
	
	30
	65-135
	65-135
	

	77-47-4
	Hexachlorocyclopentadiene
	μg/L
	water
	EPA 8270C
	34386
	25
	
	30
	65-135
	65-135
	

	67-72-1
	Hexachloroethane
	μg/L
	water
	EPA 8270C
	34396
	42
	
	30
	65-135
	65-135
	

	193-39-5
	Indeno (1,2,3-cd) pyrene
	μg/L
	water
	EPA 8270C
	34403
	0.19
	
	30
	65-135
	65-135
	

	78-59-1
	Isophorone
	μg/L
	water
	EPA 8270C
	34408
	170
	
	30
	65-135
	65-135
	

	91-20-3
	Naphthalene
	μg/L
	water
	EPA 8270C
	34696
	250
	
	30
	65-135
	65-135
	

	85-68-7
	N-Butylbenzyl Phthalate
	μg/L
	water
	EPA 8270C
	34292
	46
	
	30
	65-135
	65-135
	

	98-95-3
	Nitrobenzene
	μg/L
	water
	EPA 8270C
	34447
	19
	
	30
	65-135
	65-135
	

	62-75-9
	N-Nitrosodimethylamine
	μg/L
	water
	EPA 8270C
	34438
	0.0035
	
	30
	65-135
	65-135
	

	924-16-3
	N-nitrosodi-n-butylamine
	μg/L
	water
	EPA 8270C
	73609
	0.9
	
	30
	65-135
	65-135
	

	621-64-7
	N-Nitroso-di-n-Propylamine
	μg/L
	water
	EPA 8270C
	34428
	0.025
	
	30
	65-135
	65-135
	

	86-30-6
	N-Nitrosodiphenylamine
	μg/L
	water
	EPA 8270C
	34433
	290
	
	30
	65-135
	65-135
	

	608-93-5
	Pentachlorobenzene 
	μg/L
	water
	EPA 8270C
	77793
	3
	
	30
	65-135
	65-135
	

	87-86-5
	Pentachlorophenol (PCP)
	μg/L
	water
	EPA 8270C
	39032
	0.5
	
	30
	65-135
	65-135
	

	85-01-8
	Phenanthrene
	μg/L
	water
	EPA 8270C
	34461
	15
	
	30
	65-135
	65-135
	

	108-95-2
	Phenol
	μg/L
	water
	EPA 8270C
	34694
	55
	
	30
	65-135
	65-135
	

	129-00-0
	Pyrene
	μg/L
	water
	EPA 8270C
	34469
	3.5
	
	30
	65-135
	65-135
	

	110-86-1
	Pyridine
	μg/L
	water
	EPA 8270C
	77045
	44
	
	30
	65-135
	65-135
	

	122-34-9
	Simazine
	μg/L
	water
	EPA 525.2
	39055
	2
	
	30
	65-135
	65-135
	

	Volatile Organics, low level

	71-55-6
	1,1,1-Trichloroethane
	μg/L
	water
	EPA 8260B
	34506
	100
	
	30
	65-135
	65-135
	

	79-34-5
	1,1,2,2-Tetrachloroethane
	μg/L
	water
	EPA 8260B
	34516
	0.85
	
	30
	65-135
	65-135
	

	79-00-5
	1,1,2-Trichloroethane
	μg/L
	water
	EPA 8260B
	34511
	2.5
	
	30
	65-135
	65-135
	

	75-34-3
	1,1-Dichloroethane
	μg/L
	water
	EPA 8260B
	34496
	2565
	
	30
	65-135
	65-135
	

	75-35-4
	1,1-Dichloroethene
	μg/L
	water
	EPA 8260B
	34501
	0.8
	
	30
	65-135
	65-135
	

	106-93-4
	1,2-Dibromoethane
	μg/L
	water
	EPA 8260B
	77651
	0.007
	
	30
	65-135
	65-135
	

	107-06-2
	1,2-Dichloroethane
	μg/L
	water
	EPA 8260B
	34531
	2.5
	
	30
	65-135
	65-135
	

	78-87-5
	1,2-Dichloropropane
	μg/L
	water
	EPA 8260B
	34541
	2.5
	
	30
	65-135
	65-135
	

	78-93-3
	2-butanone 
(methyl ethyl ketone (MEK))
	μg/L
	water
	EPA 8260B
	81595
	26000
	
	30
	65-135
	65-135
	

	110-75-8
	2-Chloroethylvinyl Ether
	μg/L
	water
	EPA 8260B
	34576
	50
	
	30
	65-135
	65-135
	

	107-13-1
	Acrylonitrile
	μg/L
	water
	EPA 8260B
	34215
	0.6
	
	30
	65-135
	65-135
	

	71-43-2
	Benzene
	μg/L
	water
	EPA 8260B
	34030
	2.5
	
	30
	65-135
	65-135
	

	75-27-4
	Bromodichloromethane
	μg/L
	water
	EPA 8260B
	32101
	2160
	
	30
	65-135
	65-135
	

	75-25-2
	Bromoform
(Tribromomethane)
	μg/L
	water
	EPA 8260B
	32104
	75
	
	30
	65-135
	65-135
	

	56-23-5
	Carbon Tetrachloride
	μg/L
	water
	EPA 8260B
	32102
	1.9
	
	30
	65-135
	65-135
	

	108-90-7
	Chlorobenzene
	μg/L
	water
	EPA 8260B
	34301
	390
	
	30
	65-135
	65-135
	

	124-48-1
	Chlorodibromomethane
	μg/L
	water
	EPA 8260B
	32105
	4.6
	
	30
	65-135
	65-135
	

	75-00-3
	Chloroethane
	μg/L
	water
	EPA 8260B
	34311
	5
	
	30
	65-135
	65-135
	

	67-66-3
	Chloroform
(Trichloromethane)
	μg/L
	water
	EPA 8260B
	32106
	50
	
	30
	65-135
	65-135
	

	74-87-3
	Chloromethane
	μg/L
	water
	EPA 8260B
	30201
	27,500
	
	30
	65-135
	65-135
	


	10061-01-5
	cis -1,3-Dichloropropene
	μg/L
	water
	EPA 8260B
	34704
	5
	
	30
	65-135
	65-135
	

	100-41-4
	Ethylbenzene
	μg/L
	water
	EPA 8260B
	34371
	1090
	
	30
	65-135
	65-135
	

	74-83-9
	Methyl bromide
	μg/L
	water
	EPA 8260B
	30202
	110
	
	30
	65-135
	65-135
	

	1634-04-4
	Methyl tert-butyl ether (MTBE)
	μg/L
	water
	EPA 8260B
	46491
	7
	
	30
	65-135
	65-135
	

	75-09-2
	Methylene Chloride
	μg/L
	water
	EPA 8260B
	34423
	2.5
	
	30
	65-135
	65-135
	

	127-18-4
	Tetrachloroethene
	μg/L
	water
	EPA 8260B
	34475
	2.5
	
	30
	65-135
	65-135
	

	108-88-3
	Toluene
	μg/L
	water
	EPA 8260B
	34010
	500
	
	30
	65-135
	65-135
	

	1330-20-7
	Total Xylenes
	μg/L
	water
	EPA 8260B
	81551
	10
	
	30
	65-135
	65-135
	

	156-60-5
	Trans-1,2-Dichloroethene
	μg/L
	water
	EPA 8260B
	34546
	50
	
	30
	65-135
	65-135
	

	10061-02-6
	trans-1,3-Dichloropropene
	μg/L
	water
	EPA 8260B
	34699
	333
	
	30
	65-135
	65-135
	

	79-01-6
	Trichloroethylene
	μg/L
	water
	EPA 8260B
	39180
	2.5
	
	30
	65-135
	65-135
	

	NA
	TTHM (Sum of total trihalomethanes)
	μg/L
	water
	Calculation
	82080
	50
	
	30
	65-135
	65-135
	

	75-01-4
	Vinyl Chloride
	μg/L
	water
	EPA 8260B
	39175
	1
	
	30
	65-135
	65-135
	

	Sediment Parameters

	Sediment Conventionals

	 
	Grain Sine Analysis
(clay)
	% of dry wt.
	sediment
	EPA 600/2-78-054
	82009
	NA
	
	%clay – 20                                                                    
	NA
	NA
	

	 
	Grain Sine Analysis
(gravel)
	% of dry wt.
	sediment
	EPA 600/2-78-054
	80256
	NA
	
	%gravel - 20
	NA
	NA
	

	 
	Grain Sine Analysis
(sand)
	% of dry wt.
	sediment
	EPA 600/2-78-054
	89991
	NA
	
	%sand - 20
	NA
	NA
	

	 
	Grain Sine Analysis
(silt)
	% of dry wt.
	sediment
	EPA 600/2-78-054
	82008
	NA
	
	%silt - 20
	NA
	NA
	

	 
	Total Organic Carbon 
	mg/kg
	sediment
	EPA 9060
	81951
	1500
	
	30
	65-135
	65-135 
	

	 
	Total Solids (dry weight)
	%
	sediment
	SM2540-G
	81373
	NA
	
	20
	NA
	NA
	

	Metals in Sediment

	7429-90-5
	Aluminum
	mg/kg
	sediment
	EPA 6010B
	01108
	NA
	
	 30
	60-140
	60-140
	

	7429-90-5
	Aluminum
	mg/kg
	sediment
	EPA 6020
	01108
	NA
	
	 30
	 60-140
	60-140
	

	7440-36-0
	Antimony
	mg/kg
	sediment
	EPA 6020A
	01098
	12.5
	
	30
	60-140
	60-140
	

	7440-38-2
	Arsenic
	mg/kg
	sediment
	EPA 6010B
	01003
	16.5
	
	30
	60-140
	60-140
	

	7440-38-2
	Arsenic
	mg/kg
	sediment
	EPA 6020A
	01003
	16.5
	
	30
	60-140
	60-140
	

	7440-39-3
	Barium
	mg/kg
	sediment
	EPA 6010B
	01008
	NA
	
	30
	60-140
	60-140
	

	7440-39-3
	Barium
	mg/kg
	sediment
	EPA 6020
	01008
	NA
	
	30
	60-140
	60-140
	

	7440-43-9
	Cadmium
	mg/kg
	sediment
	EPA 6010B
	01028
	2.49
	
	30
	60-140
	60-140
	

	7440-43-9
	Cadmium
	mg/kg
	sediment
	EPA 6020
	01028
	2.49
	
	30
	60-140
	60-140
	

	7440-47-3
	Chromium
	mg/kg
	sediment
	EPA 6010B
	01029
	55.5
	
	30
	60-140
	60-140
	

	7440-47-3
	Chromium
	mg/kg
	sediment
	EPA 6020
	01029
	55.5
	
	30
	60-140
	60-140
	

	7440-50-8
	Copper
	mg/kg
	sediment
	EPA 6010B
	01043
	74.5
	
	30
	60-140
	60-140
	

	7440-50-8
	Copper
	mg/kg
	sediment
	EPA 6020
	01043
	74.5
	
	30
	60-140
	60-140 
	

	7439-92-1
	Lead
	mg/kg
	sediment
	EPA 6010B
	01052
	64
	
	30
	60-140
	60-140
	

	7439-92-1
	Lead
	mg/kg
	sediment
	EPA 6020
	01052
	64
	
	30
	60-140
	 60-140
	

	7439-96-5
	Manganese
	mg/kg
	sediment
	EPA 6010B
	01053
	550
	
	30
	60-140
	60-140
	

	7439-96-5
	Manganese
	mg/kg
	sediment
	EPA 6020
	01053
	550
	
	30
	60-140
	60-140
	

	7439-97-6
	Mercury
	mg/kg
	sediment
	EPA 7471
	71921
	0.355
	
	30
	60-140
	60-140
	

	7440-02-0
	Nickel
	mg/kg
	sediment
	EPA 6010B
	01068
	24.3
	
	30
	60-140
	60-140
	

	7440-02-0
	Nickel
	mg/kg
	sediment
	EPA 6020
	01068
	24.3
	
	30
	60-140
	60-140
	

	7782-49-2
	Selenium
	mg/kg
	sediment
	EPA 6020
	01148
	NA
	
	30
	60-140
	60-140
	

	7440-22-4
	Silver
	mg/kg
	sediment
	EPA 6020
	01078
	1.1
	
	30
	60-140
	60-140
	

	7440-66-6
	Zinc
	mg/kg
	sediment
	EPA 6010B 
	01093
	205
	
	30
	60-140
	60-140
	

	7440-66-6
	Zinc
	mg/kg
	sediment
	EPA 6020
	01093
	205
	
	30
	60-140
	60-140
	

	Pesticides in Sediment

	2921-88-2
	Chlorpyrifos (Dursban)
	μg/kg
	sediment
	EPA 8141A
	81404
	NA
	
	30
	40-160
	40-160
	

	8065-48-3
	Demeton
	μg/kg
	sediment
	EPA 8141A
	82400
	NA
	
	30
	40-160
	40-160
	

	333-41-5
	Diazinon
	μg/kg
	sediment
	EPA 8141A
	39571
	NA
	
	30
	40-160
	40-160
	

	60-57-1
	Dieldrin
	μg/kg
	sediment
	EPA 8081A
	39383
	2.15
	
	30
	40-160
	40-160
	

	86-50-0
	Guthion
	μg/kg
	sediment
	EPA 8141A
	39581
	NA
	
	30
	40-160
	40-160
	

	121-75-5
	Malathion
	μg/kg
	sediment
	EPA 8141A
	39531
	NA
	
	30
	40-160
	40-160
	

	56-38-2
	Parathion  (Ethyl)
	μg/kg
	sediment
	EPA 8141A
	39541
	NA
	
	30
	40-160
	40-160
	

	93-76-5
	2,4,5-T
	μg/kg
	sediment
	EPA 8151A
	39741
	NA
	
	30
	40-160
	40-160
	

	93-72-1
	2,4,5-TP (Silvex)
	μg/kg
	sediment
	EPA 8151A
	39761
	NA
	
	30
	40-160
	40-160
	

	94-75-7
	2,4-D
	μg/kg
	sediment
	EPA 8151A
	39731
	NA
	
	30
	40-160
	40-160
	

	72-54-8
	4,4' - DDD
	μg/kg
	sediment
	EPA 8081A
	39363
	3.91
	
	30
	40-160
	40-160
	

	72-55-9
	4,4' - DDE
	μg/kg
	sediment
	EPA 8081A
	39368
	15.65
	
	30
	40-160
	40-160
	

	50-29-3
	4,4' - DDT
	μg/kg
	sediment
	EPA 8081A
	39373
	23
	
	30
	40-160
	40-160
	

	309-00-2
	Aldrin
	μg/kg
	sediment
	EPA 8081A
	39333
	40
	
	30
	40-160
	40-160
	

	319-84-6
	Alpha BHC
(alpha-hexachlorocyclohexane
	μg/kg
	sediment
	EPA 8081A
	39076
	50
	
	30
	40-160
	40-160
	

	319-85-7
	Beta BHC
(beta-hexachlorocyclohexane)
	μg/kg
	sediment
	EPA 8081A
	34257
	105
	
	30
	40-160
	40-160
	

	608-73-1
	BHC
	μg/kg
	sediment
	EPA 8081A
	81323
	60
	
	30
	40-160
	40-160
	

	57-74-9
	Chlordane, total
	μg/kg
	sediment
	EPA 8081A
	39351
	2.4
	
	30
	40-160
	40-160
	

	319-86-8
	Delta BHC
	μg/kg
	sediment
	EPA 8081A
	34262
	NA
	
	30
	40-160
	40-160
	

	959-98-8
	Endosulfan I (Alpha)
	μg/kg
	sediment
	EPA 8081A
	34364
	NA
	
	30
	40-160
	40-160
	

	33213-65-9
	Endosulfan II (Beta)
	μg/kg
	sediment
	EPA 8081A
	34359
	NA
	
	30
	40-160
	40-160
	

	1031-07-8
	Endosulfan sulfate
	μg/kg
	sediment
	EPA 8081A
	34354
	NA
	
	30
	40-160
	40-160
	

	72-20-8
	Endrin
	μg/kg
	sediment
	EPA 8081A
	39393
	103.5
	
	30
	40-160
	40-160
	

	118-74-1
	HCB 
(Hexachlorobenzene)
	μg/kg
	sediment
	EPA 8081A
	39701
	120
	
	30
	40-160
	40-160
	

	76-44-8
	Heptachlor
	μg/kg
	sediment
	EPA 8081A
	39413
	NA
	
	30
	40-160
	40-160
	

	1024-57-3
	Heptachlor Epoxide
	μg/kg
	sediment
	EPA 8081A
	39423
	8
	
	30
	40-160
	40-160
	

	58-89-9
	Lindane (gamma BHC)
(gamma-hexachlorocyclohexane)
	μg/kg
	sediment
	EPA 8081A
	39783
	0.5
	
	30
	40-160
	40-160
	

	72-43-5
	Methoxychlor
	μg/kg
	sediment
	EPA 8081A
	39481
	NA
	
	30
	40-160
	40-160
	

	12674-11-2
	PCB-1016
(Aroclor-1016)
	μg/kg
	sediment
	EPA 8082
	39514
	265
	
	30
	40-160
	40-160
	

	11104-28-2
	PCB-1221
(Aroclor-1221)
	μg/kg
	sediment
	EPA 8082
	39491
	NA
	
	30
	40-160
	40-160
	

	11141-16-5
	PCB-1232
(Aroclor-1232)
	μg/kg
	sediment
	EPA 8082
	39495
	NA
	
	30
	40-160
	40-160
	

	53469-21-9
	PCB-1242
(Aroclor-1242)
	μg/kg
	sediment
	EPA 8082
	39499
	NA
	
	30
	40-160
	40-160
	

	12672-29-6
	PCB-1248
(Aroclor-1248)
	μg/kg
	sediment
	EPA 8082
	39503
	750
	
	30
	40-160
	40-160
	

	11097-69-1
	PCB-1254
(Aroclor-1254)
	μg/kg
	sediment
	EPA 8082
	39507
	170
	
	30
	40-160
	40-160
	

	11096-82-5
	PCB-1260
(Aroclor-1260)
	μg/kg
	sediment
	EPA 8082
	39511
	120
	
	30
	40-160
	40-160
	

	1336-36-3
	PCBs, Total
	μg/kg
	sediment
	EPA 8082
	39519
	90
	
	30
	40-160
	40-160
	

	8001-35-2
	Toxaphene
	μg/kg
	sediment
	EPA 8081A
	39403
	16
	
	30
	40-160
	40-160
	

	Semivolatiles in Sediment

	95-94-3
	1,2,4,5-Tetrachlorobenzene
	μg/kg
	sediment
	EPA 8270C
	88826
	NA
	
	30
	40-160
	40-160
	


	120-82-1
	1,2,4-Trichlorobenzene
	μg/kg
	sediment
	EPA 8270C
	34554
	1160
	
	30
	40-160
	40-160
	

	95-50-1
	1,2-Dichlorobenzene
	μg/kg
	sediment
	EPA 8270C
	34539
	2220
	
	30
	40-160
	40-160
	

	541-73-1
	1,3-Dichlorobenzene
	μg/kg
	sediment
	EPA 8270C
	34569
	175
	
	30
	40-160
	40-160
	


	106-46-7
	1,4-Dichlorobenzene (p-dichlorobenzene)
	μg/kg
	sediment
	EPA 8270C
	34574
	2105
	
	30
	40-160
	40-160
	

	95-95-4
	2,4,5-Trichlorophenol
	μg/kg
	sediment
	EPA 8270C
	78401
	NA
	
	30
	40-160
	40-160
	

	88-06-2
	2,4,6-Trichlorophenol
	μg/kg
	sediment
	EPA 8270C
	34624
	NA
	
	30
	40-160
	40-160
	

	120-83-2
	2,4-Dichlorophenol
	μg/kg
	sediment
	EPA 8270C
	34604
	NA
	
	30
	40-160
	40-160
	

	105-67-9
	2,4-Dimethylphenol
	μg/kg
	sediment
	EPA 8270C
	34609
	NA
	
	30
	40-160
	40-160
	

	51-28-5
	2,4-Dinitrophenol
	μg/kg
	sediment
	EPA 8270C
	34619
	NA
	
	30
	40-160
	40-160
	

	121-14-2
	2,4-Dinitrotoluene
	μg/kg
	sediment
	EPA 8270C
	34614
	NA
	
	30
	40-160
	40-160
	

	606-20-2
	2,6-Dinitrotoluene
	μg/kg
	sediment
	EPA 8270C
	34629
	NA
	
	30
	40-160
	40-160
	

	91-58-7
	2-Chloronaphthalene
	μg/kg
	sediment
	EPA 8270C
	34584
	NA
	
	30
	40-160
	40-160
	

	95-57-8
	2-Chlorophenol
	μg/kg
	sediment
	EPA 8270C
	34589
	NA
	
	30
	40-160
	40-160
	

	91-57-6
	2-Methyl naphthalene
	μg/kg
	sediment
	EPA 8270C
	78868
	335
	
	30
	40-160
	40-160
	

	88-75-5
	2-Nitrophenol
	μg/kg
	sediment
	EPA 8270C
	34594
	NA
	
	30
	40-160
	40-160
	

	91-94-1
	3,3'-Dichlorobenzidine
	μg/kg
	sediment
	EPA 8270C
	34634
	NA
	
	30
	40-160
	40-160
	

	59-50-7
	3-Methyl-4-Chlorophenol
(parachlorometa cresol)
	μg/kg
	sediment
	EPA 8270C
	34455
	NA
	
	30
	40-160
	40-160
	

	534-52-1
	4,6-Dinitro-o-cresol (DNOC)
	μg/kg
	sediment
	EPA 8270C
	34660
	NA
	
	30
	40-160
	40-160
	

	101-55-3
	4-Bromophenyl Phenyl Ether
	μg/kg
	sediment
	EPA 8270C
	34639
	NA
	
	30
	40-160
	40-160
	

	7005-72-3
	4-Chlorophenyl Phenyl Ether
	μg/kg
	sediment
	EPA 8270C
	34644
	NA
	
	30
	40-160
	40-160
	

	100-02-7
	4-Nitrophenol
	μg/kg
	sediment
	EPA 8270C
	34649
	NA
	
	30
	40-160
	40-160
	

	83-32-9
	Acenaphthene
	μg/kg
	sediment
	EPA 8270C
	34208
	44.5
	
	30
	40-160
	40-160
	

	208-96-8
	Acenaphthylene
	μg/kg
	sediment
	EPA 8270C
	34203
	65
	
	30
	40-160
	40-160
	

	120-12-7
	Anthracene
	μg/kg
	sediment
	EPA 8270C
	34223
	422.5
	
	30
	40-160
	40-160
	

	92-87-5
	Benzidine
	μg/kg
	sediment
	EPA 8270C
	39121
	NA
	
	30
	40-160
	40-160
	

	50-32-8
	Benzo (a) pyrene
	μg/kg
	sediment
	EPA 8270C
	34250
	725
	
	30
	40-160
	40-160
	

	205-99-3
	Benzo (b) fluoranthene
	μg/kg
	sediment
	EPA 8270C
	34233
	NA
	
	30
	40-160
	40-160
	

	191-24-2
	Benzo (ghi) perylene
	μg/kg
	sediment
	EPA 8270C
	34524
	NA
	
	30
	40-160
	40-160
	

	207-08-9
	Benzo (k) fluoranthene
	μg/kg
	sediment
	EPA 8270C
	34245
	NA
	
	30
	40-160
	40-160
	

	56-55-3
	Benzo(a)anthracene
	μg/kg
	sediment
	EPA 8270C
	34529
	525
	
	30
	40-160
	40-160
	

	111-91-1
	bis-(2-Chloroethoxy) methane
	μg/kg
	sediment
	EPA 8270C
	34281
	NA
	
	30
	40-160
	40-160
	

	111-44-4
	bis-(2-Chloroethyl) ether
	μg/kg
	sediment
	EPA 8270C
	34276
	NA
	
	30
	40-160
	40-160
	

	39638-32-9
	bis-(2-Chloroisopropyl) ether
	μg/kg
	sediment
	EPA 8270C
	34286
	NA
	
	30
	40-160
	40-160
	

	117-81-7
	bis-(2-Ethylhexyl) phthalate
	μg/kg
	sediment
	EPA 8270C
	39102
	1323.5
	
	30
	40-160
	40-160
	

	218-01-9
	Chrysene
	μg/kg
	sediment
	EPA 8270C
	34323
	645
	
	30
	40-160
	40-160
	

	1319-77-3
	 Cresols, total
	μg/kg
	sediment
	EPA 8270C
	88811
	NA
	
	30
	40-160
	40-160
	

	53-70-3
	Dibenz (a,h) anthracene
(1,2,5,6-Dibenzanthracene)
	μg/kg
	sediment
	EPA 8270C
	34559
	70
	
	30
	40-160
	40-160
	

	84-66-2
	Diethyl Phthalate
	μg/kg
	sediment
	EPA 8270C
	34339
	NA
	
	30
	40-160
	40-160
	

	131-11-3
	Dimethyl Phthalate
	μg/kg
	sediment
	EPA 8270C
	34344
	NA
	
	30
	40-160
	40-160
	

	84-74-2
	Di-n-Butyl Phthalate
	μg/kg
	sediment
	EPA 8270C
	39112
	21.5
	
	30
	40-160
	40-160
	

	117-84-0
	Di-n-octyl Phthalate
	μg/kg
	sediment
	EPA 8270C
	34599
	NA
	
	30
	40-160
	40-160
	

	55-18-5
	Ethanamine, N-ethyl-n-nitroson
	μg/kg
	sediment
	EPA 8270C
	88817
	NA
	
	30
	40-160
	40-160
	

	206-44-0
	Fluoranthene
	μg/kg
	sediment
	EPA 8270C
	34379
	1115
	
	30
	40-160
	40-160
	

	86-73-7
	Fluorene
	μg/kg
	sediment
	EPA 8270C
	34384
	268
	
	30
	40-160
	40-160
	

	87-68-3
	Hexachlorobutadiene
	μg/kg
	sediment
	EPA 8270C
	39705
	6.38
	
	30
	40-160
	40-160
	

	77-47-4
	Hexachlorocyclopentadiene
	μg/kg
	sediment
	EPA 8270C
	34389
	NA
	
	30
	40-160
	40-160
	

	67-72-1
	Hexachloroethane
	μg/kg
	sediment
	EPA 8270C
	34399
	6885
	
	30
	40-160
	40-160
	

	193-39-5
	Indeno (1,2,3-cd) pyrene
	μg/kg
	sediment
	EPA 8270C
	34406
	NA
	
	30
	40-160
	40-160
	

	78-59-1
	Isophorone
	μg/kg
	sediment
	EPA 8270C
	34411
	NA
	
	30
	40-160
	40-160
	

	91-20-3
	Naphthalene
	μg/kg
	sediment
	EPA 8270C
	34445
	280.5
	
	30
	40-160
	40-160
	

	85-68-7
	N-Butylbenzyl Phthalate
	μg/kg
	sediment
	EPA 8270C
	34295
	NA
	
	30
	40-160
	40-160
	

	98-95-3
	Nitrobenzene
	μg/kg
	sediment
	EPA 8270C
	34450
	80.53
	
	30
	40-160
	40-160
	

	62-75-9
	N-Nitrosodimethylamine
	μg/kg
	sediment
	EPA 8270C
	34441
	NA
	
	30
	40-160
	40-160
	

	924-16-3
	N-nitrosodi-n-butylamine
	μg/kg
	sediment
	EPA 8270C
	73159
	NA
	
	30
	40-160
	40-160
	

	621-64-7
	N-Nitroso-di-n-Propylamine
	μg/kg
	sediment
	EPA 8270C
	34431
	NA
	
	30
	40-160
	40-160
	

	86-30-6
	N-Nitrosodiphenylamine
	μg/kg
	sediment
	EPA 8270C
	34436
	NA
	
	30
	40-160
	40-160
	

	608-93-5
	Pentachlorobenzene 
	μg/kg
	sediment
	EPA 8270C
	39118
	NA
	
	30
	40-160
	40-160
	

	87-86-5
	Pentachlorophenol (PCP)
	μg/kg
	sediment
	EPA 8151A
	39061
	NA
	
	30
	40-160
	40-160
	

	85-01-8
	Phenanthrene
	μg/kg
	sediment
	EPA 8270C
	34464
	585
	
	30
	40-160
	40-160
	

	108-95-2
	Phenol
	μg/kg
	sediment
	EPA 8270C
	34695
	NA
	
	30
	40-160
	40-160
	

	129-00-0
	Pyrene
	μg/kg
	sediment
	EPA 8270C
	34472
	760
	
	30
	40-160
	40-160
	

	110-86-1
	Pyridine
	μg/kg
	sediment
	EPA 8270C
	88823
	NA
	
	30
	40-160
	40-160
	

	Volatiles in Sediment

	71-55-6
	1,1,1-Trichloroethane
	μg/kg
	sediment
	EPA 8260B
	34509
	7915
	
	30
	40-160
	40-160
	

	79-34-5
	1,1,2,2-Tetrachloroethane
	μg/kg
	sediment
	EPA 8260B
	34519
	1845
	
	30
	40-160
	40-160
	

	79-00-5
	1,1,2-Trichloroethane
	μg/kg
	sediment
	EPA 8260B
	34514
	900
	
	30
	40-160
	40-160
	

	75-34-3
	1,1-Dichloroethane
	μg/kg
	sediment
	EPA 8260B
	34499
	6945
	
	30
	40-160
	40-160
	

	75-35-4
	1,1-Dichloroethene
	μg/kg
	sediment
	EPA 8260B
	34504
	5610
	
	30
	40-160
	40-160
	

	106-93-4
	1,2-Dibromoethane
	μg/kg
	sediment
	EPA 8260B
	88805
	NA
	
	30
	40-160
	40-160
	

	107-06-2
	1,2-Dichloroethane
	μg/kg
	sediment
	EPA 8260B
	34534
	12900
	
	30
	40-160
	40-160
	

	78-87-5
	1,2-Dichloropropane
	μg/kg
	sediment
	EPA 8260B
	34544
	6585
	
	30
	40-160
	40-160
	

	591-78-6
	2-hexanone
	μg/kg
	sediment
	EPA 8260B
	32745
	14100
	
	30
	40-160
	40-160
	

	108-10-1
	4-methyl-2-pentanone
(MIBK)
	μg/kg
	sediment
	EPA 8260B
	32762
	58295
	
	30
	40-160
	40-160
	

	67-64-1
	Acetone
	μg/kg
	sediment
	EPA 8260B
	75059
	183995
	
	30
	40-160
	40-160
	

	107-13-1
	Acrylonitrile
	μg/kg
	sediment
	EPA 8260B
	34218
	520
	
	30
	40-160
	40-160
	

	71-43-2
	Benzene
	μg/kg
	sediment
	EPA 8260B
	34237
	22505
	
	30
	40-160
	40-160
	

	75-27-4
	Bromodichloromethane
	μg/kg
	sediment
	EPA 8260B
	34330
	7370
	
	30
	40-160
	40-160
	

	75-25-2
	Bromoform
(Tribromomethane)
	μg/kg
	sediment
	EPA 8260B
	34290
	665
	
	30
	40-160
	40-160
	

	75-15-0
	Carbon disulfide
	μg/kg
	sediment
	EPA 8260B
	78544
	390
	
	30
	40-160
	40-160
	

	56-23-5
	Carbon Tetrachloride
	μg/kg
	sediment
	EPA 8260B
	34299
	18665
	
	30
	40-160
	40-160
	

	108-90-7
	Chlorobenzene
	μg/kg
	sediment
	EPA 8260B
	34304
	9935
	
	30
	40-160
	40-160
	

	124-48-1
	Chlorodibromomethane
	μg/kg
	sediment
	EPA 8260B
	34309
	470
	
	30
	40-160
	40-160
	

	75-00-3
	Chloroethane
	μg/kg
	sediment
	EPA 8260B
	34314
	NA
	
	30
	40-160
	40-160
	

	67-66-3
	Chloroform
(Trichloromethane)
	μg/kg
	sediment
	EPA 8260B
	34318
	12.9
	
	30
	40-160
	40-160
	

	74-87-3
	Chloromethane
	μg/kg
	sediment
	EPA 8260B
	88835
	5340
	
	30
	40-160
	40-160
	

	10061-01-5
	cis-1,3-Dichloropropene
	μg/kg
	sediment
	EPA 8260B
	34702
	NA
	
	30
	40-160
	40-160
	

	75-71-8
	Dichlorodifluoromethane
	μg/kg
	sediment
	EPA 8260B
	34334
	11045
	
	30
	40-160
	40-160
	

	100-41-4
	Ethylbenzene
	μg/kg
	sediment
	EPA 8260B
	34374
	1965
	
	30
	40-160
	40-160
	

	75-09-2
	Methylene Chloride
	μg/kg
	sediment
	EPA 8260B
	34426
	23.26
	
	30
	40-160
	40-160
	

	100-42-5
	Styrene
	μg/kg
	sediment
	EPA 8260B
	75192
	11155
	
	30
	40-160
	40-160
	

	127-18-4
	Tetrachloroethene
	μg/kg
	sediment
	EPA 8260B
	34478
	5025
	
	30
	40-160
	40-160
	

	108-88-3
	Toluene
	μg/kg
	sediment
	EPA 8260B
	34483
	2830
	
	30
	40-160
	40-160
	

	1330-20-7
	Total Xylenes
	μg/kg
	sediment
	EPA 8260B
	45510
	NA
	
	30
	40-160
	40-160
	

	156-60-5
	Trans-1,2-Dichloroethene
	μg/kg
	sediment
	EPA 8260B
	34549
	35920
	
	30
	40-160
	40-160
	

	10061-02-6
	trans-1,3-Dichloropropene
	μg/kg
	sediment
	EPA 8260B
	34697
	NA
	
	30
	40-160
	40-160
	

	79-01-6
	Trichloroethylene
	μg/kg
	sediment
	EPA 8260B
	34487
	NA
	
	30
	40-160
	40-160
	

	75-01-4
	Vinyl Chloride
	μg/kg
	sediment
	EPA 8260B
	34495
	NA
	
	30
	40-160
	40-160
	

	Tissue Parameters

	Metals in Tissue

	7440-38-2
	Arsenic
	mg/kg
	tissue
	EPA 6010B
	01004
	3
	
	30
	60-140
	60-140
	

	7440-43-9
	Cadmium
	mg/kg
	tissue
	EPA 6010B
	71940
	0.5
	
	30
	60-140
	60-140
	

	7440-47-3
	Chromium
	mg/kg
	tissue
	EPA 6010B
	71939
	100
	
	30
	60-140
	60-140
	

	7440-50-8
	Copper
	mg/kg
	tissue
	EPA 6010B
	71937
	40
	
	30
	60-140
	60-140
	

	7439-92-1
	Lead
	mg/kg
	tissue
	EPA 6010B
	71936
	1
	
	30
	60-140
	60-140
	

	7439-97-6
	Mercury
	mg/kg
	tissue
	EPA 245.6
	71930
	0.7
	
	30
	60-140
	60-140
	

	72-54-8
	4,4' - DDD
	mg/kg
	tissue
	EPA 8081A
	81897
	10
	
	30
	40-160
	40-160
	

	72-55-9
	4,4' - DDE
	mg/kg
	tissue
	EPA 8081A
	81896
	5
	
	30
	40-160
	40-160
	

	50-29-3
	4,4' - DDT
	mg/kg
	tissue
	EPA 8081A
	39376
	5
	
	30
	40-160
	40-160
	

	309-00-2
	Aldrin
	mg/kg
	tissue
	EPA 8081A
	34680
	0.1
	
	30
	40-160
	40-160
	

	319-84-6
	Alpha BHC
(alpha-hexachlorocyclohexane
	mg/kg
	tissue
	EPA 8081A
	39074
	0.4
	
	30
	40-160
	40-160
	

	319-85-7
	Beta BHC
(beta-hexachlorocyclohexane)
	mg/kg
	tissue
	EPA 8081A
	34258
	1
	
	30
	40-160
	40-160
	

	608-73-1
	BHC
	mg/kg
	tissue
	EPA 8081A
	81826
	NA
	
	30
	40-160
	40-160
	

	57-74-9
	Chlordane, total
	mg/kg
	tissue
	EPA 8081A
	34682
	0.3
	
	30
	40-160
	40-160
	

	2921-88-2
	Chlorpyrifos (Dursban)
	mg/kg
	tissue
	EPA 8141A
	81807
	0.2
	
	30
	40-160
	40-160
	

	319-86-8
	Delta BHC
	mg/kg
	tissue
	EPA 8081A
	34263
	0.004
	
	30
	40-160
	40-160
	

	8065-48-3
	Demeton
	mg/kg
	tissue
	EPA 8141A
	82401
	0.05
	
	30
	40-160
	40-160
	

	333-41-5
	Diazinon
	mg/kg
	tissue
	EPA 8141A
	81806
	0.1
	
	30
	40-160
	40-160
	

	115-32-2
	Dicofol (Kelthane)
	mg/kg
	tissue
	EPA 8081A
	85684
	5
	
	30
	40-160
	40-160
	

	60-57-1
	Dieldrin
	mg/kg
	tissue
	EPA 8081A
	39406
	0.06
	
	30
	40-160
	40-160
	

	959-98-8
	Endosulfan I (Alpha)
	mg/kg
	issue
	EPA 8081A
	34365
	0.004
	
	30
	40-160
	40-160
	

	33213-65-9
	Endosulfan II (Beta)
	mg/kg
	tissue
	EPA 8081A
	34360
	0.04
	
	30
	40-160
	40-160
	

	1031-07-8
	Endosulfan sulfate
	mg/kg
	tissue
	EPA 8081A
	34355
	0.01
	
	30
	40-160
	40-160
	

	72-20-8
	Endrin
	mg/kg
	tissue
	EPA 8081A
	34685
	0.01
	
	30
	40-160
	40-160
	

	86-50-0
	Guthion
	mg/kg
	tissue
	EPA 8141A
	81802
	0.05
	
	30
	40-160
	40-160
	

	118-74-1
	HCB 
(Hexachlorobenzene)
	mg/kg
	tissue
	EPA 8081A
	34688
	0.5
	
	30
	40-160
	40-160
	

	76-44-8
	Heptachlor
	mg/kg
	tissue
	EPA 8081A
	34687
	0.2
	
	30
	40-160
	40-160
	

	1024-57-3
	Heptachlor Epoxide
	mg/kg
	issue
	EPA 8081A
	34686
	0.3
	
	30
	40-160
	40-160
	

	58-89-9
	Lindane (gamma BHC)
(gamma-hexachlorocyclohexane)
	mg/kg
	tissue
	EPA 8081A
	39785
	6
	
	30
	40-160
	40-160
	

	121-75-5
	Malathion
	mg/kg
	tissue
	EPA 8141A
	39534
	0.05
	
	30
	40-160
	40-160
	

	72-43-5
	Methoxychlor
	mg/kg
	tissue
	EPA 8081A
	81644
	0.02
	
	30
	40-160
	40-160
	

	2385-85-5
	Mirex
	mg/kg
	tissue
	EPA 8081A
	81645
	0.04
	
	30
	40-160
	40-160
	

	56-38-2
	Parathion  (Ethyl)
	mg/kg
	tissue
	EPA 8141A
	81810
	0.5
	
	30
	40-160
	40-160
	

	12674-11-2
	PCB-1016
(Aroclor-1016)
	mg/kg
	tissue
	EPA 8082
	34674
	0.02
	
	30
	40-160
	40-160
	

	11104-28-2
	PCB-1221
(Aroclor-1221)
	mg/kg
	tissue
	EPA 8082
	34664
	0.02
	
	30
	40-160
	40-160
	

	11141-16-5
	PCB-1232
(Aroclor-1232)
	mg/kg
	tissue
	EPA 8082
	34667
	0.02
	
	30
	40-160
	40-160
	

	53469-21-9
	PCB-1242
(Aroclor-1242)
	mg/kg
	tissue
	EPA 8082
	34689
	0.02
	
	30
	40-160
	40-160
	

	12672-29-6
	PCB-1248
(Aroclor-1248)
	mg/kg
	tissue
	EPA 8082
	34669
	0.02
	
	30
	40-160
	40-160
	

	11097-69-1
	PCB-1254
(Aroclor-1254)
	mg/kg
	tissue
	EPA 8082
	34690
	0.02
	
	30
	40-160
	40-160
	

	11096-82-5
	PCB-1260
(Aroclor-1260)
	mg/kg
	tissue
	EPA 8082
	34670
	0.02
	
	30
	40-160
	40-160
	

	1336-36-3
	PCBs, Total
	mg/kg
	tissue
	EPA 8082
	39515
	0.1
	
	30
	40-160
	40-160
	

	8001-35-2
	Toxaphene
	mg/kg
	tissue
	EPA 8081A
	34691
	0.8
	
	30
	40-160
	40-160
	

	Semivolatiles in Tissue

	95-94-3
	1,2,4,5-Tetrachlorobenzene
	mg/kg
	tissue
	EPA 8270C
	88827
	5
	
	30
	40-160
	40-160
	

	120-82-1
	1,2,4-Trichlorobenzene
	mg/kg
	tissue
	EPA 8270C
	34555
	0.5
	
	30
	40-160
	40-160
	

	95-50-1
	1,2-Dichlorobenzene
	mg/kg
	tissue
	EPA 8270C
	34540
	0.5
	
	30
	40-160
	40-160
	

	541-73-1
	1,3-Dichlorobenzene
	mg/kg
	tissue
	EPA 8270C
	34570
	0.5
	
	30
	40-160
	40-160
	

	106-46-7
	1,4-Dichlorobenzene (p-dichlorobenzene)
	mg/kg
	tissue
	EPA 8270C
	34575
	0.5
	
	30
	40-160
	40-160
	

	95-95-4
	2,4,5-Trichlorophenol
	mg/kg
	tissue
	EPA 8270C
	88809
	0.5
	
	30
	40-160
	40-160
	

	88-06-2
	2,4,6-Trichlorophenol
	mg/kg
	tissue
	EPA 8270C
	34625
	0.5
	
	30
	40-160
	40-160
	

	120-83-2
	2,4-Dichlorophenol
	mg/kg
	tissue
	EPA 8270C
	34605
	0.5
	
	30
	40-160
	40-160
	

	105-67-9
	2,4-Dimethylphenol
	mg/kg
	tissue
	EPA 8270C
	34610
	0.5
	
	30
	40-160
	40-160
	

	51-28-5
	2,4-Dinitrophenol
	mg/kg
	tissue
	EPA 8270C
	34620
	0.5
	
	30
	40-160
	40-160
	

	121-14-2
	2,4-Dinitrotoluene
	mg/kg
	tissue
	EPA 8270C
	34615
	0.5
	
	30
	40-160
	40-160
	

	606-20-2
	2,6-Dinitrotoluene
	mg/kg
	tissue
	EPA 8270C
	34630
	0.5
	
	30
	40-160
	40-160
	

	91-58-7
	2-Chloronaphthalene
	mg/kg
	tissue
	EPA 8270C
	34585
	0.5
	
	30
	40-160
	40-160
	

	95-57-8
	2-Chlorophenol
	mg/kg
	tissue
	EPA 8270C
	34590
	0.5
	
	30
	40-160
	40-160
	

	88-75-5
	2-Nitrophenol
	mg/kg
	tissue
	EPA 8270C
	34595
	0.7
	
	30
	40-160
	40-160
	

	91-94-1
	3,3'-Dichlorobenzidine
	mg/kg
	tissue
	EPA 8270C
	34635
	1.7
	
	30
	40-160
	40-160
	

	59-50-7
	3-Methyl-4-Chlorophenol
(parachlorometa cresol)
	mg/kg
	tissue
	EPA 8270C
	34456
	0.5
	
	30
	40-160
	40-160
	

	534-52-1
	4,6-Dinitro-o-cresol (DNOC)
	mg/kg
	tissue
	EPA 8270C
	34661
	0.7
	
	30
	40-160
	40-160
	

	101-55-3
	4-Bromophenyl Phenyl Ether
	mg/kg
	tissue
	EPA 8270C
	34640
	0.5
	
	30
	40-160
	40-160
	

	7005-72-3
	4-Chlorophenyl Phenyl Ether
	mg/kg
	tissue
	EPA 8270C
	34645
	0.5
	
	30
	40-160
	40-160
	

	100-02-7
	4-Nitrophenol
	mg/kg
	tissue
	EPA 8270C
	34650
	1.7
	
	30
	40-160
	40-160
	

	83-32-9
	Acenaphthene
	mg/kg
	tissue
	EPA 8270C
	34209
	0.5
	
	30
	40-160
	40-160
	

	208-96-8
	Acenaphthylene
	mg/kg
	tissue
	EPA 8270C
	34204
	0.5
	
	30
	40-160
	40-160
	

	120-12-7
	Anthracene
	mg/kg
	tissue
	EPA 8270C
	34224
	0.5
	
	30
	40-160
	40-160
	

	92-87-5
	Benzidine
	mg/kg
	tissue
	EPA 8270C
	34241
	0.7
	
	30
	40-160
	40-160
	

	56-55-3
	Benzo (a) anthracene
	mg/kg
	tissue
	EPA 8270C
	34530
	0.5
	
	30
	40-160
	40-160
	

	50-32-8
	Benzo (a) pyrene
	mg/kg
	tissue
	EPA 8270C
	34251
	0.5
	
	30
	40-160
	40-160
	

	205-99-2
	Benzo (b) fluoranthene
	mg/kg
	tissue
	EPA 8270C
	34234
	0.5
	
	30
	40-160
	40-160
	

	191-24-2
	Benzo (ghi) perylene
	mg/kg
	tissue
	EPA 8270C
	34525
	0.7
	
	30
	40-160
	40-160
	

	207-08-9
	Benzo (k) fluoranthene
	mg/kg
	tissue
	EPA 8270C
	34246
	0.5
	
	30
	40-160
	40-160
	

	111-91-1
	bis-(2-Chloroethoxy) methane
	mg/kg
	tissue
	EPA 8270C
	34282
	0.5
	
	30
	40-160
	40-160
	

	111-44-4
	bis-(2-Chloroethyl) ether
	mg/kg
	tissue
	EPA 8270C
	34277
	0.5
	
	30
	40-160
	40-160
	

	39638-32-9
	bis-(2-Chloroisopropyl) ether
	mg/kg
	tissue
	EPA 8270C
	34287
	0.5
	
	30
	40-160
	40-160
	

	117-81-7
	bis-(2-Ethylhexyl) phthalate
	mg/kg
	tissue
	EPA 8270C
	39099
	0.5
	
	30
	40-160
	40-160
	

	218-01-9
	Chrysene
	mg/kg
	tissue
	EPA 8270C
	34324
	0.5
	
	30
	40-160
	40-160
	

	1319-77-3
	 Cresols, total
	mg/kg
	tissue
	EPA 8270C
	88812
	880
	
	30
	40-160
	40-160
	

	53-70-3
	Dibenz (a,h) anthracene
(1,2,5,6-Dibenzanthracene)
	mg/kg
	tissue
	EPA 8270C
	34560
	0.5
	
	30
	40-160
	40-160
	

	84-66-2
	Diethyl Phthalate
	mg/kg
	tissue
	EPA 8270C
	34340
	0.5
	
	30
	40-160
	40-160
	

	131-11-3
	Dimethyl Phthalate
	mg/kg
	tissue
	EPA 8270C
	34345
	0.5
	
	30
	40-160
	40-160
	

	84-74-2
	Di-n-Butyl Phthalate
	mg/kg
	tissue
	EPA 8270C
	34683
	0.5
	
	30
	40-160
	40-160
	

	117-84-0
	Di-n-octyl Phthalate
	mg/kg
	tissue
	EPA 8270C
	34600
	0.5
	
	30
	40-160
	40-160
	

	55-18-5
	Ethanamine, N-ethyl-n-nitroson (N-Nitrosodiethylamine)
	mg/kg
	tissue
	EPA 8270C
	88818
	0.01
	
	30
	40-160
	40-160
	

	206-44-0
	Fluoranthene
	mg/kg
	tissue
	EPA 8270C
	34380
	0.5
	
	30
	40-160
	40-160
	

	86-73-7
	Fluorene
	mg/kg
	tissue
	EPA 8270C
	34385
	0.5
	
	30
	40-160
	40-160
	

	87-68-3
	Hexachlorobutadiene
	mg/kg
	tissue
	EPA 8270C
	34395
	0.5
	
	30
	40-160
	40-160
	

	77-47-4
	Hexachlorocyclopentadiene
	mg/kg
	tissue
	EPA 8270C
	34390
	0.5
	
	30
	40-160
	40-160
	

	67-72-1
	Hexachloroethane
	mg/kg
	tissue
	EPA 8270C
	34400
	0.5
	
	30
	40-160
	40-160
	

	193-39-5
	Indeno (1,2,3-cd) pyrene
	mg/kg
	tissue
	EPA 8270C
	34407
	0.7
	
	30
	40-160
	40-160
	

	78-59-1
	Isophorone
	mg/kg
	tissue
	EPA 8270C
	34412
	0.5
	
	30
	40-160
	40-160
	

	91-20-3
	Naphthalene
	mg/kg
	tissue
	EPA 8270C
	34446
	0.5
	
	30
	40-160
	40-160
	

	85-68-7
	N-Butylbenzyl Phthalate
	mg/kg
	tissue
	EPA 8270C
	34296
	0.5
	
	30
	40-160
	40-160
	

	98-95-3
	Nitrobenzene
	mg/kg
	tissue
	EPA 8270C
	34451
	0.5
	
	30
	40-160
	40-160
	

	62-75-9
	N-Nitrosodimethylamine
	mg/kg
	tissue
	EPA 8270C
	34442
	1.7
	
	30
	40-160
	40-160
	

	924-16-3
	N-nitrosodi-n-butylamine
	mg/kg
	tissue
	EPA 8270C
	88821
	0.4
	
	30
	40-160
	40-160
	

	621-64-7
	N-Nitroso-di-n-Propylamine
	mg/kg
	tissue
	EPA 8270C
	34432
	0.5
	
	30
	40-160
	40-160
	

	86-30-6
	N-Nitrosodiphenylamine
	mg/kg
	tissue
	EPA 8270C
	34437
	0.7
	
	30
	40-160
	40-160
	

	608-93-5
	Pentachlorobenzene 
	mg/kg
	tissue
	EPA 8270C
	85679
	14
	
	30
	40-160
	40-160
	

	87-86-5
	Pentachlorophenol (PCP)
	mg/kg
	tissue
	EPA 8270C
	39060
	1.7
	
	30
	40-160
	40-160
	

	85-01-8
	Phenanthrene
	mg/kg
	tissue
	EPA 8270C
	34465
	0.5
	
	30
	40-160
	40-160
	

	108-95-2
	Phenol
	mg/kg
	tissue
	EPA 8270C
	34468
	0.5
	
	30
	40-160
	40-160
	

	129-00-0
	Pyrene
	mg/kg
	tissue
	EPA 8270C
	34473
	0.5
	
	30
	40-160
	40-160
	

	110-86-1
	Pyridine
	mg/kg
	tissue
	EPA 8270C
	88824
	17
	
	30
	40-160
	40-160
	

	Miscellaneous Parameters

	Miscellaneous Metals, Inorganics and Organics in Water

	542-75-6
	1,3 - Dichloropropene
	μg/L
	water
	EPA 8260B
	34561
	11
	
	30
	65-135
	65-135
	

	542-88-1
	bis (chloromethyl) ether
	μg/L
	water
	EPA 8260B
	34268
	0.002
	
	30
	65-135
	65-135
	

	63-25-2
	Carbaryl
	μg/L
	water
	EPA 632
	39750
	1.0
	
	30
	65-135
	65-135
	

	21725-46-2
	Cyanazine
	μg/L
	water
	EPA 525.2
	81757
	2.0
	
	30
	65-135
	65-135
	

	57-12-5
	Cyanide, free (amenable to chlorination)
	mg/L
	water
	SM 4500 CN-H
	00722
	0.005
	
	30
	65-135
	65-135
	

	74-90-8
	Cyanide, free (amenable to chlorination)
	mg/L
	water
	 
	00722
	0.005
	
	30
	65-135
	65-135
	 

	39515-41-8
	Danitol
	μg/L
	water
	HPLC
	04320
	0.3
	
	30
	65-135
	65-135
	

	
	Dioxins/Furans 

(TCDD Equivalents)
	μg/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
	μg/L
	water
	EPA 632
	39650
	35
	
	30
	65-135
	65-135
	

	70-30-4
	Hexachlorophene
	μg/L
	water
	EPA 8081A
	88813
	0.03
	
	30
	65-135
	65-135
	

	51218-45-2
	Metolachlor
	μg/L
	water
	EPA 525.2
	82612
	2.0
	
	30
	65-135
	65-135
	

	
	Oil and Grease
	μg/L
	water
	EPA 1664
	00552
	NA
	
	30
	65-135
	65-135
	

	
	Perchlorate
	μg/L
	water
	EPA 314.0
	61209
	2.0
	
	30
	65-135
	65-135
	

	
	Phenols, total
	μg/L
	water
	
	32730
	NA
	
	30
	65-135
	65-135
	

	7440-31-5
	Tin, dis.
	μg/L
	water
	EPA 200.7
	01100
	0.036
	
	20
	80-120
	70-130
	

	688-73-3
	Tributyltin (TBT)
	μg/L
	water
	TCEQ 1001
	30340
	0.01
	
	30
	65-135
	65-135
	

	Miscellaneous Metals, Inorganics, and Organics in Sediment

	71-41-0
	1-Pentanol
	μg/kg
	sediment
	EPA 8260B
	20476
	NA
	
	30
	40-160
	40-160
	

	78-93-3
	2-butanone 
(methyl ethyl ketone (MEK))
	μg/kg
	sediment
	EPA 8260B
	75078
	424
	
	30
	40-160
	40-160
	

	67-63-0
	2-Propanol
	μg/kg
	sediment
	EPA 8260B
	20477
	222
	
	30
	40-160
	40-160
	

	115-32-2
	Dicofol (Kelthane)
	μg/kg
	sediment
	EPA 8081A
	79799
	20
	
	30
	40-160
	40-160
	

	
	High molecular weight PAHs
	μg/kg
	sediment
	EPA 8270C
	20468
	4800
	
	NA
	NA
	NA
	

	
	Low molecular weight PAHs
	μg/kg
	sediment
	EPA 8270C
	20469
	1580
	
	NA
	NA
	NA
	

	74-83-9
	Methyl bromide
	μg/kg
	sediment
	EPA 8260B
	88802
	230
	
	30
	40-160
	40-160
	

	2385-85-5
	Mirex
	μg/kg
	sediment
	EPA 8081A
	79800
	650
	
	30
	40-160
	40-160
	


	 
	Total PAH
	μg/kg
	sediment
	EPA 8270C
	20470
	11400
	
	NA
	NA
	NA
	

	75-69-4
	Trichlorofluoromethane
	ug/kg
	sediment
	 
	34491
	NA
	
	30
	40-160
	40-160
	

	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
	EPA 8081A
	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
	


The methods listed are the preferred methods. Other methods may be employed and the data will be accepted if the measurement performance specifications are met and the laboratory is compliant with NELAC standards and accreditation. 

Measurement Performance Specifications- Biological 
	
Benthics - Freshwater - Quantitative

	PARAMETER
	UNITS
	MATRIX
	METHOD
	PARAMETER CODE
	LAB

	Biological Data Reporting Units 
	1= number of individuals from subsample;

2 = number  of  individuals/ft2; 

3 = number of individuals/m2;

4 = total number in kicknet
	Water
	TCEQ SOP, V2
	89899
	NA

	Surber Sampler Effort, area sampled
	m2
	Water
	TCEQ SOP, V2
	89901
	NA

	Ekman Sampler Effort, area sampled
	m2

	Water
	TCEQ SOP, V2
	89935
	NA

	Petersen Sampler Effort, area sampled
	m2
	Water
	TCEQ SOP, V2
	89934
	NA

	Hester-Dendy Duration 
	days
	Water
	TCEQ SOP, V2
	89933
	NA

	Benthic Sampler
	1=Surber, 2=Ekman, 3=kicknet, 4=Petersen, 5=Hester-Dendy
	Water
	TCEQ SOP, V2
	89950
	NA

	Area of snag surface sampled
	m2
	Water
	TCEQ SOP, V2
	89975
	NA

	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 bar (diagonal measurement) for benthic collection
	cm
	NA
	TCEQ SOP, V2
	89946
	NA

	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

	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

	
Benthics - Freshwater - RBA (Qualitative)

	Biological Data Reporting Units 
	1= number of individuals from sub-sample;

2 = number of  individuals/ft2; 

3 = number of individuals/m2;

4 = total number in kicknet
	Water
	TCEQ SOP, V2
	89899
	NA

	Kicknet Effort, area kicked
	m2
	Water
	TCEQ SOP, V2
	89903
	NA

	Kicknet Effort, minutes kicked
	minutes
	Water
	TCEQ SOP, V2
	89904
	NA

	Debris and Shoreline Sampling Effort, minutes picked
	minutes
	Water
	TCEQ SOP, V2
	89905
	NA

	Number of individuals in benthic RBA sub-sample (( 100)
	#
	Water
	TCEQ SOP, V2
	89906
	NA

	Benthic Sampler
	1=Surber, 2=Ekman, 3=kicknet, 4=Petersen, 5=Hester-Dendy
	Water
	TCEQ SOP, V2
	89950
	NA

	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 bar (diagonal measurement) for benthic collection
	cm
	NA
	TCEQ SOP, V2
	89946
	NA

	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, Benthos
	NA
	Water
	TCEQ SOP, V2
	90050
	NA

	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

	Nekton- Freshwater

	Nekton, none captured
	NA
	Water
	TCEQ SOP, V2
	98005
	NA

	Electrofishing effort, duration of shocking
	Seconds
	Water
	TCEQ SOP, V2
	89944
	NA

	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 average bar, Nekton
	in
	Water
	TCEQ SOP, V2


	89930
	NA

	Seine Maximum Mesh Size,  net average bar, Nekton
	in
	Water
	TCEQ SOP, V2
	89931
	NA

	Net length
	meters
	Water
	TCEQ SOP, V2
	89941
	NA

	Electrofishing method 
	1 = boat

2 = backpack

3 = tote barge
	Water
	TCEQ SOP, V2
	89943
	NA

	Area seined 
	m2
	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, fish
	#
	Water
	TCEQ SOP, V2
	98052
	NA

	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 Western Mosquitofish), fish
	%
	Water
	TCEQ SOP, V2
	98070
	NA

	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

	Physical Habitat

	Streambed slope over evaluated reach
	ft/ft
	TCEQ SOP, V2
	72052
	NA

	Approximate drainage area above the most downstream transect
	km2
	TCEQ SOP, V2
	89859
	NA

	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

2 = electric

3 = mechanical

4 = weir/flume
5 = Doppler
	TCEQ SOP, V2
	89835
	NA

	Habitat Flow Status
	1 = no flow

2 = low

3 = moderate

4 = high
	TCEQ SOP, V2
	89848
	NA

	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,

2 = silt, 

3 =  sand, 

4 = gravel, 

5 = cobble, 

6 = boulder, 

7 = bedrock,

8 = other
	TCEQ SOP, V2
	89844
	NA

	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

	Avg.% tree canopy coverage
	%
	TCEQ SOP, V2
	89854
	NA

	Overall Aesthetics
	1 = wilderness

2 = natural

3 = common

4 = offensive
	TCEQ SOP, V2
	89867
	NA

	Texas Ecoregion Code
	#
	TCEQ SOP, V2
	89961
	NA

	Land development impact
	1 = unimpacted

2 = low

3 = moderate

4 = high
	TCEQ SOP, V2
	89962
	NA


References 
- 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,( 20th Edition, 1998.  (Note: The 21st edition may also be cited.)
- 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, Volume 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
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