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TDEC QUALITY ASSURANCE PROJECT PLAN
FOR 106 MONITORING
REVISIONS AND ANNUAL REVIEW

1. This document shall be reviewed annually to reconfirm the suitability and
effectiveness of the program components described in this document.

2. A report of the evaluation of effectiveness of this docunséatl be developed at
the time of review and submitted to appropriate stakeholders. Peer Reviews shall
be conducted, if necessary and appropriate. It shall be reconfirmed that the
document is suitable and effective. It shall include, if necessaryficdion of
roles and responsibilities, response to problem areas and acknowledgement of
successes. Progress toward meeting Tennessee Department of Environment and
Conservation (TDEC) mission, program goals and objectives shall be documented.
Plans shallbe made for the upcoming cycle and communicated to appropriate
stakeholders.

3.The record identified as fHRevisionso shal

4. A copy of any document revisions made during the year shall be disseminated to all
appropriate steeholders. A report shall be made to the Deputy Commissioner of
any changes that occur. Other stakeholders shall be notified, as appropriate and
documented on t he A RevisiensregenintApperadimA.r ol 0 shee
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TDEC QUALITY ASSURANCE PROJECT PLAN
FOR 106 MONITORING
EVALUATION INSTRUCTIONS

As this Quality Assurance Project Plan for 106 Monitoring is used, it will become apparent
which changes or improvements are needed. Specific recommendations for improvements
or changesare solicited as well as information concerning typographical or formatting
errors. Please copy this page and complete all questions. Electronic versions of this are
encouraged especially if comments are significant.

Your Name

Division

Address

E-mail Address
Telephone Number
Document Effective Date
Section(s) and Page
Number(s) to which your
comments apply
Comments

Send all comments, along with the following information, to the address below.

Debbie Arnwine

Division of WaterResources

Planning and Standards Unit

William R. Snodgrass TN Tower

312 Rosa L. Parks Avenuellh Floor
Nashville, TN 37243

6155320703

Email addressDebbie.Arnwine@tn.gov
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A3 DISTRIBUTION LIST

Copies of this document were distributed to the following individuals in Tennessee
Department of Environment and Conservation (TDEC) and Tennessee Department of
Health (TDH) (Table 1). Additional copies were distributed to-moEC agencies and
individuals upon request (including other state and federal agencies, consultants,
universities, etc.). An updated list is maintained in the Planning and Stahbhair@BAS).

The system for document control is described in Bueeau of EnvironmenQuality
Managenent Plan Chapter 5 (TDEC, 2®).

Copies are also maintained on the department

drive.
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Knoxville, TN 37921
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A4 PROJECT/TASK ORGANIZATION
A4.1 Project Purpose Based Upon Data Quality Objectives

The overall organizational structure of the project and accountability of participating
parties are described in this section. This QAPP ensgpesducible and defensible water
guality assessments for use in TMDL development, 305(b) Report, and 303(d) List, and
provides representative reference data for criteria development and assessments.

A4.2 Roles and Responsibilities

The responsibility forwater quality monitoring and assessment is shared arttong
Division of Water Resources (DWHR}lanning and Standarddnit (PAS), Watershed
Managementnit (WMS), and Environmental Field Offices (EFO) personnel.

PAS develop and update QAPP.

Project QA nanager Environmental Program Direclorapproves the Quality
Assurance Project Plan and ensures that it is followed by field staff and assessors.
DWR and TDH field staff collect surface water quality monitoring data.

Surface water samples are analybgdTDH Environmental Laboratory statind

local laboratorieswho then report results BWR field staff andPAS staff.

1 Biological samples are analyzed by TDH and EFO staff, who then report results to
PAS.

1 PASstaff, WMS staff, and EFO staff jointly assess water quality results.

T
T

)l
)l

A4.2.1Roles and Responsibilities.

Table 2 lists planning team members. Table 3 contains a summary of the roles and
responsibilities of individuals and organizations participating in this projedtiding
principal data users, decision makers, trainers, purchasing staff, data management staff,
records management staff, laboratory personnel, TDEC management, Quality Management
Program staff and others.Acronyms and definitions used by DWR re iradd in
Appendix B. Organizational charts are included in Appendix
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Name Organization Person to Telephone E-Mail Address
Whom Reports Number
Tisha Calabrese| TDEC DWR | Bob Martineau | 6155320106 | Bob.Martineau@tn.gov
Benton
Sara Sloane TDEC-DWR | Tisha Calabrese| 6155320789 | Tisha.Calabrese@tn.go
Benton
Jennifer Dodd | TDEC-DWR | Tisha Calabrese| 615532-0789 | Tisha.Calabrese@tn.go
Benton
Jonathon Burr | TDEC-DWR- | Tisha Calabrese| 615532-0789 | Tisha.Calabrese@tn.go
Benton
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Jennifer Innes | TDEC-DWR- | Jonathon Burr 865594-5520 | Jonathon.Burr@tn.gov
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Johnny Walker | TDEC-DWR- | Jonathon Burr | 8655945520 | Jonathon.Burr@tn.gov
CKEFO
Conner Franklin| TDEC-DWR- | Jonathon Burr 865594-5520 | Jonathon.Burr@tn.gov
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Chris Rhodes TDEC-DWR- | Jonathon Burr 865594-5520 | Jonathon.Burr@tn.gov
JCEFO
Joellyn Brazile | TDEC-DWR- | Jonathon Burr | 8655945520 | Jonathon.Burr@tn.gov
MEFO
Michael Atchley| TDEC-DWR- | Jonathon Burr | 8655945520 | Jonathon.Burr@tn.gov
KEFO
Sherry Glass TDEC DWR| Jonathon Burr | 8655945520 | Jonathon.Burr@tn.gov
CLEFO
April Grippo TDEC-DWR- | Jonathon Burr | 8655945520 | Jonathon.Burr@tn.gov
NEFO
Bryan Epperson| TDEC DWR | Jonathon Burr 8655945520 | Jonathon.Burr@tn.gov
KSM
Bob Read TDH- Dr. Richard 615262-6301 | Richard.Steece@tn.qoVv
Laboratory Steece
Services
Tim Morris TDH- Bob Read 615262-6301 | Bob.Read@tn.gov
Laboratory
Services
Brenda Apple | TDEC/E Robert 6155320106 | Bob.Martineau@tn.gov

Martineau
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Table 3: Planning Team Members Roles and Responsibilities
Name Project Role and Responsibility

Tisha  Calabrese ENV Program Administrator

Benton

Sara Sloane Deputy Directoii Central Office Operations

Jennifer Dodd Env Program Director Water QualityQA Project Plan manage

Jonathon Burr Deputy Director Field Office Operations

Greg Denton Project planning

Water quality standards

Ecoregion reference management

SOP development and training coordination
Data QC

Data management

Record management

Data analyses and assessment decision
Report generation

David Duhl TMDL decisions and development
Watershed planning documents

Project planning

GIS management

Jennifer Innes Water quality monitoring and assessment
Johmy Walker Water quality monitoring and assessment
Conner Franklin Water quality monitoring and assessment
Chris Rhodes Water quality monitoring and assessment
Michael Atchley Water quality monitoring and assessment
Joellyn Brazile Water quality monitoring and assessment
April Grippo Water quality monitoring and assessment
Sherry Glass Water quality monitoring and assessment
Bryan Epperson Water quality monitoring and assessment
Bob Read Laboratory analyses

Tim Morris Laboratory QC

Brenda Apple Health and Safety/Quality Assuranb@ector
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A4.2.1.A Management Responsibilities

The education, training, and experience for staff with management and supervisory
responsibility in the project are described as follows.

1. Environmental Program Director

Education and Experience There is no formal job description for this
classification. The job title is EXECUTIVE SERVICE and serves at the pleasure
of the appointing authority of the department in which the position is located.

Responsibilities: This position functions as théeputy director forthe Water
Quiality Branch or Field Office Branch of DWR.

2. TDEC Environmental Manager 3

Education and Experience: Graduation from an accredited college or university
with a bachel or érsal sdienceyb®legy,ichremisry, geology, morm
other acceptable field and five years of fithe professional environmental
program work including at least one year supervisory experience.

Responsibilities These positions manage programs and environmental
professionalstaff either in the Central Office or in Environmental Field Offices.
The job responsibilities of these staff members are:

1 Through staff supervisory and management personnel, assignsnstrai
supervises, and evaluates technical staff.

Managing environmental monitoring work.

Participating in establishing standards, laws, rules, regulations, and
administrative policies and procedures.

1 Managing preparation and maintenance of records andsepo

1 Reviewing report findings.

il
il

3. Laboratory Supervisor 3

Education and Experience: Possession of a doctorate in microbiology, biology,
chemistry, or public health and laboratory practices from an accredited university
and two years of responsibleofessional health laboratory experience and licensed
as a Medical Laboratory Technologist by th®H. This Executive Service
position has additional qualifications as specified by the appointing authority.

Responsibilities: This position manageall external and central environmental
laboratory operations. The job responsibilities of this employee include:
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1 Managing internal, external, and other personal request for information,
explaining laboratory results and related matters.

1 Preparing, checking, anméviewing laboratory technical records and reports for
accuracy and conformity.

A4.2.1.B Quality Assurance Responsibilities

See Section Il of th€@SSOP for Macroinvertebrate Stream SurveéySEC, 2Q1), the
QSSOP for Chemical and Bacteriologichmpling of Surface WatéfDEC, 2a.1), and
the QSSOP for Periphyton Stream SurvefEDEC, 2Q00) for qualifications and
responsibilities of quality assurance team.

The person responsible for maintaining the official, approved Quality Assurance Project
Plan isthe Deputy Director, TDECDWR.

A4.2.1.C Field Responsibilities

The QSSOP for Macroinvertebrate Stream Survéy®OEC, 201), the QSSOP for
Chemical and Bacteriological Sampling of Surface WAI®EC, 201) and theQSSOP
for Periphyton Stream Suryg(TDEC, 2010 provide qualifications and responsibilities of
field personnel.

A4.2.1.D Laboratory Responsibilities

The TDH Environmental Laboratories will perforar subcontract the majority of the
chemica) bacteriologich and biologicalanalyses forDWR. Drinking water certified
contract laboratories throughout the state have been contracted to d&hatytiesamples
due to the closing of the Knoxville and Jackson TDH laboratorf@syanic samples are
contracted to third party laborates. The education, training, and experiencedtatelab
staffare described below.

See theenvironmental Organic SOR3DH, 20022014) and theEnvironmental Inorganic
SOPs(TDH, 20022017) for qualifications and responsibilities for chemistry labanato
personnel. Microbiology laboratory personnel are licensed as a Niddibaratory
Technologist byTDH and perform standardized microbiological laboratory tests. The
QSSOP for Macroinvertebrate Stream Surv@yBEC, 2(1) provides qualificabns and
responsibilities for VR and TDH Aquatic Biology (AB) personnel performing biological
analyses.
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A4.2.1.E Other Stakeholders

DWR requests data from other agencies to include in the divisions assessment of surface
waters of the state. (Table 4)

Table 4: Other Stakeholders

Agency Physical | Biological | Chemical | Bact.
Data Data Data Data

US Army Corp of Engineef@SACE) | X X X
US Environmental Protection Agency | X X X X
US Office of Surface Mining X X
Tennessee Valley Authorifyf VA) X X X X
US Geological Survey X X X X
Tennessee Wildlife Resources Agency X X
(TWRA)
Phase Il MS4 permittees X X X X
NPDES permittees X X X X
Universities X X X X
Oak Ridge National Laborato@QRNL | X X X
(DOE)
USFS X X
MS4 Permitees X X X

A4.2.2  Organizational Chart

Organizational charts for the project are included in Apper@lix The charts show
relationships and lines of communication among project participants.

A4.3 Key Resources
The primary data source is monitoring conducte®WyR personnel.

The TDH Environmental Laboratories analyzes chemical, bacteriological, amd S
Quantitative Single Habitat (SQSH)biological samplesDrinking water certified contract
laboratories throughout the state have been contracted to akalya@esamples due to the closing
of the Knoxville andJacksonTDH laboratories The primary data source, for reservoirs and
large rivers ar@ VA, ORNLandUSACE.
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Acceptance Criteria

Intended Use

Computer Databases

Assessment Database (ADB)

Determine a waterbgd$ current assessment statu

WQDB (Water Quality Database)

Determine if previous samples have been collect
at a sampling location and analyses results.

SemiQuantitative Databag&QDATA)

Database for SQSH biological data including taxa
list and metric calculations.

STORETModern and EPA WQX

Determine if data from other agencies have been
collected at a given location since 1999.

Online Water Quality Assessment Datab:
(Waterbg)

Used to determine ecoregion, and watershed
boundariesantidegradatiorand assessment statug

Literature Files

ProposedFinal Version Year2014 303(d) List
(TDEC, 214)

Lists impaired waterbodies by watershed. Use tg
determine needed 303(alonitoring.

Rules of the TDEQChaptei040040-03, General
Water Quality Criteria (TDEEGVQOG 2013)

Used to determine appropriate water quality crite

Rules of the TDEQChaptei040640-04, Use
Classifications for Surface Waters (TDEC
WQOG2013)

Use toidentify assigned use designations.

DWR Surface Watevionitoring and Assessmen
Program Plan(TDEC 2014)

Used to plan monitoring schedule including
parameters and site locations.

Development of RegionalBased Interpretation
of Tennesseebs Narrat
(Denton et al, 2001)

Use as guidance for determining appropriate
nutrient criteria.

QSSOP for Macroinvertebrate Stream Surveys
(TDEC, 20d.1)

Useasguidance foappropriate habitat scores. Us
to score biorecon and SQSH results.

QSSOP for Chemical and Bacteriolodica
Sampling of Surface WatefEDEC, 20L.1)

Use as guidance for collecting chemical and
bacteriological samples.

QSSOP for Periphyton SampliigDEC 210

Use as guidance for collecting periphyton sample

Historical Databases

Legacy STORET

Determine if data from other agencies have been
collected at a given location prior to 1999.

Paper and Electronic Files

Watershed Files

Used to store biorecdaxa lists and field
observations.

Ecoregion Files

Used to store reference condition information.

Antidegradation Files

Used to store antidegradation reviews.

Fish Tissue Files

Used to stre fish tissue records
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A5  PROBLEM DEFINITION AND BACKGROUND
A5.1 Problem Definition
The purpose ofthdi vi si on6s water quality monitoring f

Tennessee's progress toward meeting the goals established in the Federal Clean Water Act
and the Tennessee Water Quality Control Act. This is achieved by determining use
attainment stais of surface waters of the State.

To accomplish this task, data are collected and interpreted in order to:

1. Assess the condition of the stateds water

2. ldentify problem areas with parameter values that violate Tennessee numerical or
narrative water qality standards.

3. ldentify causes and sources of water quality problems.

4. Document areas with potential human health threats from fish tissue contamination
or elevated bacteria levels.

5. Establish trends in water quality.

6. Gauge compliance with NPDES perimits (Table 6).

7. Document baseline conditions prior to a potential impact or as a reference stream for
downstream uses or other sites within the same ecoregion and/or watershed.

8. Assess water quality improvements based on site remediation, implementation of
Best Management Practices, and other restoration strategies (Table 6).

9. Identify proper watetuse classification, includingantidegradation policy
implementation.

10.Identify natual reference conditions on an ecoregion basis for refinement of water
guality standards.

Table 6: Pollution ResponseéAgencies

Problem Agency Solution

Point Source DWR Permit and Tighten permit limits and enforce

Pollution EnforcementJnits permitviolations

Non-Point Department of Agriculture | Grant assistance for voluntary

Source Pollution cleanup and education

Waterbody DWR Natural Resource Aquatic Resources Alteration

Alteration Unit Permit (ARAP) and enforcement
and implementation

To gauge Tennesseeds pr ogr dedsral Water Rallldionme et i n ¢
Control Act (U.S. Congress, 2000) anfiennessee Water Quality Control ACEN

Secretary of State, 1999), water quality data are comparedlés of the TDECChapter

0400-40-03, General Water Quality Criteria (TDE@WQOG, 2013) and the Level IV

ecoregional reference data set (Table 7).
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A5.2 Historical and Background Information

Tennessee first created a water pollution regulatory organization in 1927. In 1929, the
Department 6s scope was expanded to include ¢
water supplies. A Stream Pollution Study Board charged with evaluating aalhtze

water quality data in Tennessee and locating the sources of pollution was appointed in

1943. The completed study was submitted to the General Assembly in 1945.
Subsequently, the General Assembly enacted Chapter 128, Public Acts of 1945.

The 194 law was in effect until the Water Quality Control Act of 1971 was passed. In
1972, the Federal Clean Water Act was passed. Tennessee revised the Water Quality
Control Act in 1977 and began a statewide stream monitoring program. In 1985, the
Division of Water Quality Control was divided into the Division of Water Pollution
Control andthe Division of Water Supply. In 2012 he Divisions of Water Pollution
Control Water Supply and Groundwater were combined to create the Division of Water
ResourcesDWR EFO and CO staff continu® monitor surface water for 305(b) and
303(d) assessments.

A5.2.1  Ecoregions

In 1995, thedivision began ecoregion delineation and reference stream monitoring.
Tennessee ha31 Level IV ecological subregions in the state. Reference sites were
selected to represent the best attainable conditions for all streams with similar
characteristics. Reference conditions represent a set of expectations for physical habitat,
general watequality and the health of the biological communities in the absence of human
disturbance and pollution. Selection criteria for reference sites included minimal
impairment and representativeness. Streams that did not flow across subregions were
targetedo identify the distinctive characteristics of each subregion.

A5.2.2 Watersheds

In 1996,the divisionadopted a watershed approach that reorganized existing programs based
on management and focused on plaased water quality management. This approach
addresses all Tennessee surface waters including streams, rivers, lakes, reservoirs and
wetlands. There are 54 USGS eidlgit hydrologic units (HUC) in the state that have been
divided into five monitoring groups for assessment purposes. One grawgistiog of

between 9 and 16 watersheds, is monitored and assessed each year. This allows intense
monitoring of a limited number of watersheds each year, with all watersheds monitored every
five years.
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A5.2.3  Total Maximum Daily Load (TMDL) Moni toring

A Total Maximum Daily Load (TMDL) is a study that (1) quantifies the amount of a pollutant

in a stream, (2) identifies the sources of the pollutant, and (3) recommends the regulatory or
other actions that may need to be taken in order fasttam to no longer be pollutddWR

WMS continues to work collaboratively with the EFOs to ensure that sufficient monitoring
takes place to meet our TMDL obligations for 303(sted waterbody segments

A5.2.4  Site Description

Moni toring sites ar e | ocated throughout Te
information on planned sampling locations #eed | v i grogram@plar(TDEC, 2017).
Maps of scheduled monitoring stations are found in Appeddix

A5.2.5 Past Data Colletion Activities

Water quality data have been coll ected throu
approaches have been used to collect water quality information including fish population
surveys, fish tissue analyses, bioassay testing, maertafvate surveys, chlorophyll

analyses, periphyton surveys, diurnal dissolved oxygen monitoring, habitat assessments,
geomorphological surveys, as well as chemical and bacteriological monitoring. Historical

water quality data prior to 1999 are in Leg&&VORET. All other data and reports are

stored inthe DWR library, gorageareas and electronic files.

A5.2.6 Involved Parties, Resources

The Division ofWaterResourcetiasapproximately346 positions,315positions are filled.
Approximately 70personnel are assignéa whole or part to monitoring and assessment
activities (including both technical and support staff). Water quality monitoring is funded
by state appropriation and EPA funds.
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Table 7: Project Decision Statementand Actions

DECISION STATEMENT

ACTION TO BE TAKEN
WITH REASON

Prioritize TMDL development and collect
appropriate data.

Develop TMDL.

Identify natural reference conditions on an
ecoregion basis for refinement of water
guality standardgMonitor Level IV
ecoregional reference sites.)

Data used to refine WatQuality Criteria and
ecoregional water quality expectations.

Monitor 303(d) listed waters

Refine 303(d) List.

Assess the conditio

Compare monitoring ressltoRules othe TDEC,
Chapter040040-03 General Water Quality Criteria
(TDEC-WQOG 2013 and regional reference data to
determine if waters are supporting of designated us|
Publish biennial 305(b) reports.

Identify problem areas with parametalues
that violate Tennessee numerical or narrat
water quality standards. Identify causes ali
sources of water quality problems.

Included in the 303(d) List.

Document areas with potential human hea
threats from fish tissue contamination or
elevata bacteria levels.

Notify public of water contact or fish consumption
advisory at waterbodies that pose a threat to humar
health.

Identify waterbodyuse classification

Assign use classification to all monitored waterbodie
in the watershed group. Idég antidegradatiostatus
for waters where regulatory decisions are needed.
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A6 PROJECT/TASK DESCRIPTION AND SCHEDULE
A6.1 Description of the Work Performed

The division maintains a statewide monitoring system consisting of approximately 7000
stations (Figurd). In addition, new stations are created every year to increase the number
of assessed streams. Approximately 600 stations will be monitored irl6FY7
(Appendix D). Stations are sampled monthly, quarterly, bimonthly, -aeamially, or
annually depending on the objectives of the project. Within each watershed cycle,
monitoring stations are coordinated between the central office and staff in the eight
Environmental Field Offices (EFOs) and the Mining Unit located across the state, based on
the following priorities.

Prior to developing workplans, field staff should fully coordinate with other monitoring
agencies within the watershed in order to maxamesources and avoid duplication of
efforts.

Six watershed groups in middle Tennessee were revised in 2012 to better distribute
monitoring load between field offices:

Stones from Group 1 to Group 2

Wheeler and Pickwick from Group 2 to Group 1

Collins from Group 2 to Group 3

Upper Duck from Group 3 to Group 4

Cordell Hull from Group 4 to Group 5
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South Fork Holston
Upper Cumberland 60\’0106 North Fork Holston 06010102
05130103 N 0 06010101

TN Western Valley
(KY Lake)
06040005

Middle Fork
Forked Deer
08010206

Caney Fork
05130108

Stones
05130203

Mississippi
08010100 Lower Duck FtOGLO?lL(l)g?)gn Upper
06040003 French Broad

Pigeon 06010105
TN Westen Valley Lt T 06010106 Watershed Groups
(Beech) 7 06010204
06040001 v - Group 1

Loosahatchie Hiwassee

|:|Group2

08010209 06020002
Upper Elk
o 06030003 |:| Group 3
08010210 - Group 4
08010211 : Ocoee
Guntersville Lake Conasauga 06020003
Wheeler Lake 06030001 03150101 - Group 5

06030002

Figure 1 Watershed Groups
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/C\;(ré):rp Watershed HUC EFO Watershed HUC EFO
1 Conasauga 03150101 CH Ocoee 06020003 CH
Harpeth 05130204 N Pickwick Lake 06030005 CL,J
1996 | watauga 06010103 JC Wheeler Lake 06030002 CL
2001 | upper TN South Forkof the
2006 | (Watts Bar) 06010201 K, CH, CK Forked Deer 08010205 J
2011
2016 | Emory 06010208 K, CK Nonconnah 08010211 M
2 Caney Fork 05130108 CK, CH, N | Upper Elk 06030003 CL
Stones 05130203 N Lower Elk 06030004 CL
1997 | S. Fork Holston
2002 | (u/sBoone  |06010102 |JC ggg:‘ Fork Forked| 5410204 J
2007 | Dam)
2012 | Upper TN (Fort
2017 | Loudoun) 06010201 K Forked Deer 08010206 J
Hiwassee 06020002 CH Loosahatchie 08010209 M
Collins 05130107 | CK, CH, CL (Té\'ee\f‘éﬁftem valley 06040001 J
3 N. Fork Holston| 06010101 JC Lower Duck 06040003 CL
1998 S. Fork Holston
5003 (d/s Boone 06010102 JC Buffalo 06040004 CL,N
2008 |-22M)
2013 thtle_ Tennessee 06010204 K TN Western Valley 06040005 N, J
2018 (Tellico) (KY Lake)
Lower Clinch | 06010207 K Wolf 08010210 M
Ten_nessee 06020001 CH Clarks 06040006 J
(Chickamauga)
Barren 05110002 N Holston 06010104 JC, K
Clear Fork of .
4 the Cumberland 05130101 K, MS Upper Clinch 06010205 JC, K
1999 | UPper 05130103 | CK Powell 06010206 JC, K
2004 Cumberland
2009 | South Fork 05130104 | K Tennessee 06020001 CH
2014 Cumberland (Nickajack)
5019 | Obey 05130105 CK Upper Duck 06040002 CL
Cumberland N
(Old Hickory 05130201 Upper Hatchie 08010207 J
Lake)
Red 05130206 N Lower Hatchie 08010208 J,M




State of Tennessee Department of Environment and Conservation
QAPP for 106 Monitoring
REVISION NO. 12
DATE: October 2017

Page32 of 260
Group Watershed HUC EFO Watershed HUC EFO
[Year
5
2000 Lower
2005 Cumberland 05130202 N Nolichucky 06010108 |JC,K
2010 (Cheatham)
2015
2020
Lower
Cumberland 05130205 N Sequatchie 06020004 CH
(Lake Barkley)
Upper CH
Cumberland 05130106 CK,N Guntersville 06030001 ’
CL
(Cordell Hull)
gfopaeJ French | he010105 | K |Mississippi 08010100 M, J
Pigeon 06010106 K Obion 08010202 J
cower French | 06010107 | K Obion South Fork | 08010203 J

Figure 1. Watershed Groups

After determining the watersheds to be monitored in a given year, monitoring resources are

prioritized as follows:

Monitoring Priorities

The division maintains a statewide monitoring system consisting of approximately 7000

stations (Figure 4). In addition, new stations are created every year to increase the number

of assessed streams. Approximately 600 stations will be meaito-Y16-17 (Figure 5

and Appendix A, in Section Il). Stations are sampled monthly, quarterly, bimonthly, semi
annually, or annually depending on the objectives of the project. Within each watershed
cycle, the locations of monitoring stations are dowated between the central office and
staff in the eight Environmental Field Offices (EFOs) and the Mining Unit located across

the state, based on the following priorities.

Prior to developing workplans, field staff should coordinate with other morgtorin

agencies within the watershed in order to maximize resources and avoid duplication of

efforts.
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Antidegradation Monitoring: Before the division can authorize degradation in
Tennessee waterbodies, the appropriate category under the Antidegradation Policy
must be determined. These categories are (1) Available or (2) Unavailable
Parameters, (3) Exceptional Tennessee Wate(d) @utstanding National Resource
Waters (ORNLs). ORNLs can only be established by promulgation by the Tennessee
Board of Water Quality, Oil and Gas. The other three categories must be established
by division fieldstaff or permitting staff. Complicatgqymatters further, waterbodies

can be in more than one category at a time, due to the parapet#ic nature of
categories 1 and 2 above.

If a permit application requesting authorization to degrade water quality is for a
stream without recent (withimst five years unless conditions have changed) water
guality data, unless the applicant is willing to provide the needed information in a
timely manner, these surveys must be done by field office staff. Because the
identification of antidegradation statosist be determined prior to permit issuance,
this work must be done on the highest priority basis.

Streams are evaluated as needed in response to requests for new or expanded National
Pollutant Discharge Elimination System (NPDES) and Aquatic Resoutemtkbn

Permit (ARAP) permits, including ARAP water withdrawal applications. Streams are
evaluated for antidegradation status based on a standardized evaluation process, which
includes information on specialized recreation uses, scenic values, ecological
consideration, biological integrity and water quality. Since permit requests generally
cannot be anticipated, these evaluations are generally not included in the workplan.

The number of antidegradation evaluations conducted by the state is steadily

increasing as the process becomes more refined and standardized.

Posted Streams When the department issues advisories due to elevated public health
risks from excessive pathogen or contaminant levels in fish, it accepts a responsibility
to monitor changem those streams. In the case of fishing advisories, in conjunction
with the monitoring cycle, field office staff should determine when tissue samples
were last collected and if appropriate, notify the central office that the state lab should
be contracd to sample in the upcoming watershed year, unless another agency like
TWRA or TVA are willing to do the collections. This should be coordinated with the
central office. During review of field office monitoring plans for the upcoming
watershed year, caal office may also discuss needed tissue sampling with the field
office.

For pathogen advisories, in conjunction with the monitoring cycle, mokthdgli
samples, plus a minimum of one geo mean sample (5 in 30) must be scheduled and
accomplished. l&nother entity (such as an MS4 program) has already planned to
collect samples, that effort can substitute for division sampling, if staff have
confidence that the other entity can meet data quality objectives. However, field
office staff must confirm thahis sampling is taking place, remembering that the
ultimate responsibility to ensure that sampling is done remains with the division.
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As fish tissue or pathogen results are received and reviewed, field office staff should
communicate with the centralfice and vice versa if it appears that an advisory could
possibly be lifted. Additionally, field office staff have the primary responsibility to
ensure that existing signs on posted waterbodies are inspected periodically (annually
is preferred) and reptad if damaged or removed.

Ecoregion Reference Streams, Ambient Monitoring Stations, and Southeastern
Monitoring Network Trend Stations (SEMN): Established ecoregion or headwater
reference stations are monitored in conjunction with the watershed &axt. station

is sampled quarterly for chemical quality and pathogens as well as in spring and fall
for macroinvertebrates and habitat. Periphyton is sampled once during the growing
season (April October). Both semguantitative and biorecon benthiagales are
collected to provide data for both biocriteria and biorecon guidelines. If watershed
screening efforts indicate a potential new reference site, more intensive reference
stream monitoring protocols are used to determine potential inclusionreféinence
database.

Ambi ent Monitoring Sites are the divisionbo
disruption in sampling over time reduces our ability to make comparisons. Regardless

of monitoring cycle, all ambient stations must be sampledepyaccording to the

set list of parameters established for this sampling effort.

Southeastern Monitoring Network Stations: Like ambient stations, SEMN stations
within each field office area must be sampled according to the project plan and grant
for this project, regardless of watershed cycle.

303(d) Listed segments:The 303(d) List is a compilation of the streams and lakes in
Tennessee that are fAwater quality |Iimitedo
Water quality limited streams are thdkat have one or more properties that violate

water quality standards. They are considered impaired by pollution and not fully

meeting designated uses.

Like posted streams, by identifying these streams as not meeting water quality
standards, the divien accepts responsibility to develop control strategies and to
continue monitoring in order to track progress towards restoration.

Impaired waters are monitored, at a minimum, every five years coinciding with the
watershed cycle. Waters that do ngaart fish and aquatic life are sampled once for
macroinvertebrates (serguantitative sample preferred) and monthly for the listed
pollutant(s). Streams with impacted recreational uses, such as those impaired due to
pathogens are sampled monthly Eorcoli. Another acceptable sampling strategy for

E. coli is called the Horton Rule. In this approach, an initial geometric mean within
the first quarter is collected (5 samples within ada period). If the results are well
over the existing water qualitriterion of 126 colony forming units, no additional
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sampling needs to be done. If results meet the water quality criterion, staff will
continue with monthly samples during the remainder of the monitoring cycle. If the
geo mean is not substantially oxtke criterion, field staff may at their discretion
continue monitoring in the hope that additional samples will indicate that the criterion
IS met.

For parameters other than pathogens, resource limitations or data results may
sometimes justify fewerasnple collections. For example, there are cases where
pollutants are at high enough levels that sampling frequency may be reduced while
still providing a statistically sound basis for assessments. In other cases, monitoring
may be appropriately bypassedring a monitoring cycle. (Chapter I, Section C).

When developing workplans prior to the next monitoring cycle, field office staff
should coordinate with the Division of Remediation (DoR) to confirm that any
Comprehensive Environmental Response, Carsgkon, and Liability Act

(CERCLA) sites are being monitored by either DoR or the permittee. DoR should be
specifically asked if the site continues to violate water quality standards. If not,
sampling should be designed to document improvement andipravationale for
delisting.

Sampling downstream of MajDunngdthschargers a
monitoring cycle, the major dischargers should be identified. Stations should be

established at those waterbodies, if the facility does not currently hatream

monitoring requirements built into their permit. The pollutant of concern and the

effect it would have on the receiving stream may determine the location of the station.

(Note: stations may not be required for dischargers into very large watesuayss

the Mississippi River or large reservoirs.) Frequent collection (monthly

recommended) of parameters should include those being discharged, plus a SQSH

survey if the stream is wadeable. Stations downstream of STPs or industries that

discharge nutents should include a SQSH, plus monthly nutrient monitoring.

Stations should also be established downstream of CAFOs with individual permits or
others in which water quality based public complaints have been received. The
emphasis should be on momnita biointegrity (SQSH survey if the stream is

wadeable or in a region in which SQBANK surveys can be done) and monthly
nutrient and pathogen sampling.

TMDL: Waterbody monitoring is required to develop TMDLs. Monitoring for

scheduled TMDLs in the watghed group is coordinated between the Watershed

Management Unit (WMU) manager and the EFOs to meet objectives for each TMDL.

The frequency and parameters monitored for TMDL monitoring depends on the

specific TMDL. Detailed information about TMDLscantbeound i n t he depar
106 Monitoring QAPP, (TDEC 2@®), and in the documeMonitoring to Support

TMDL Developmen{2001).
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Special Project Monitoring: Occasionally, the division is given the opportunity to
compete for special EPA grant resources for monitoring and other water quality
research projects. If awarded, activities related to these grants become a high priority
because the division is undantract to achieve the milestone set out in the workplan.
Federal funds might have to be returned if the division fails to meet project goals.
Additionally, failure to meet grant obligations may result in a loss of competitiveness
for future grant oppaunities.

Normally, monitoring activities related to these projects is contracted out to the state
lab. However, if problems arise, field offices might be called upon if the lab is unable
to fulfill the commitment. Examples of historical special stgdnclude: sediment
oxygen demand surveys, nutrient studies, ecoregion delineation, coalfield studies, air
deposition surveys, reference stream monitoring, and various probabilistic monitoring
designs.

Watershed Monitoring: In addition to the previoysriorities, each EFO should

monitor additional stations to confirm continued support of designated uses and to
increase the number of assessed waterbodies. Macroinvertebrate biorecons, habitat
assessments, and field measurements of DO, specific condyqiéhand

temperature are conducted at the majority of these sites. These priorities include:

1 Previously assessed segments, particularly large ones, that would likely revert
to Category 3 unassessed status. (Note that a single site per assessed segment
is generally adequate if assessment was supporting and no changes are
evident).

9 Sites below ARAP activities or extensive nonpoint source impacts in wadeable
streams where biological impairment is suspected. Examples might be
unpermitted activities, violains of permit conditions, failure to install or
maintain BMPs, largscale development, clusters of stormwater permits, or a
dramatic increase in impervious surfaces.

1 Unassessed reaches especially in third order or larger streams or in disturbed
headwates.

1 Prerestoration or BMP monitoring. In most cases this sampling would be to
document improvements, but might also be needed to confirm that the stream
is a good candidate for such a project. This protects against the possibility that
a good stream cid be harmed by unnecessary restoration.
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A6.1.1 Measurements Expected During Project

Table 8 provides the parameters list for each type of site sampling. Q3B©P for
Macroinvertebrate Stream Surve{EDEC, 2(L1) describes protocols for collection of
benthic macroinvertebrate samples and habitat assessmenQS8B@P for Chemical and
Bacteriological Sampling of Surface Wat¢FDEC, 201) describes chemical and
bacteriological sampling, field parameter readirags] flow measurement procedures.

1.

TMDL Measurements: Monitoring to Support TMDL DevelopmeTDEC,
2001) and Table 18specily needed monitoring for TMDL developmentield
parameters (DO, pHSpecific conductangeand temperature), and specific
chemicaland/or bacteriological samples are collected monthly during periods of
concern.

Ecoregion Reference Monitoring Ecoregion reference sit@acluding headwater
reference stream$)cated in the watershed monitoring group are monitored on the
watershedcycle. Biorecons and Ser@Qiuantitative Single Habitat samples are
collected at ecoregion reference sites in the spring and fall. Chemical and
bacteriological samplesas well as field parametermeasurementsare taken
guarterly.Periphyton samples acellectedannuallyduring the growing season

303(d) Listed Waterbody Monitoring: Minimally, all 303(d) listed waterbodies

in the watershed group are monitored for the listed cause(s) and a bidgogco
SQSH) sample is collectedNo macroinvertebrate sgle is needed if the only
impairment is pathogeor fish tissuecontamination. If water quality improves and

a waterbody becomes a candidate for removal from the 303(d) List a SQSH sample
is collected instead of a biorecon sample.

Long Term Trend Station Monitoring: Minimally chemical parameters listed in
Table 8 are collected quarterly at long term trend stations.

Watershed Sites Monitoring Minimally, a biological sample (biorecon or
SQSH) habitat assessment, and field parameters (DO, temp, Spdcific
conductanceare collected to determine if the waterbody fully supports fish and
aqguatic life. If a biorecon is collected and it scores in the ambiguous category, a
SemtQuantitative Single Habitat (SQSH) sample is collected, unless other data
clarifies assessmentTo assess recreational uses, monthly bacteriological samples
are collected.
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Table 8: Parameters for Surface WateiSamples
Parameter TMDLs Ref. Sites 303(d)* Long Term | watershed | Trip and
Met a| DO Nutrients | Pathogens| ECO & S-It-ersig?]s Sites Field
/pH FECO Blanks
Acidity, Total X (pH) O
Alkalinity, Total X (pH) X O X O
Aluminum, Al XA ¢} X 0
Ammonia Nitrogen as N X X X O X [©)
Arsenic, As XA X 0 X 0 0
Cadmium, Cd XA X O X [©) [©)
Chromium, Cr XA X ¢} X 0 0
CBODs X O [©)
Color, Apparent X X
Color, True X X
Conductivity (field) X X X X X X X X
Copper, Cu XA X [¢) X [¢)
Dissolved Oxygen (field) X X X X X X X X
Diurnal DO X X
E. Coli X (0] O X (©)
Flow O (©) (©) (©) (0] O O O
Iron, Fe XA X [¢) X [¢) [¢)
Lead, Pb XA X 0 X ¢} ¢}
ManganesgMn XA X [¢) X [¢) [¢)
Mercury, Hg XA [¢) [¢) [¢) [¢)
Nickel, Ni XA ¢} X O O
NitrogenNO; & NO, X X X O X (@) (@)
pH (field) X X X X X X X X
Residue, Dissolved X O X (@)
Residue, Settleable (@) X [©)
Residue, Suspended X X X X O X O
Residue, Total O X O
Selenium, Se X X O X O O
Sulfates X(68ap9de) (0] X(68369de) (@) (@)
Temperature (field) X X X X X X X X
Hardnes¢CaCQ) by X X O X O O
calculation
Total Kjeldahl Nitrogen X X X O X O O
Total Organic Carbon X X X O X O O
Total Phosphorus X X X O X O O
(Total Phosphate)
Turbidity (field or lab) X X X O X O (¢}
Zinc, Zn XA X o X ¢ ¢
Biorecon X X (or SQSH)
SQSH X(or X X (or
biorecon) biorecon)
unless listed
for pathogen
HabitatAssessment X X X
Chlorophylla R X R for nutrient
(Non-wadeable) in non
wadeable
Periphyton(Wadeable) R X X R for
nutrients in
wadeable

Optional (O)i Collectedif waterbody has been previously assessed as impacted by that substance or if there are known

or probable sources of the substan€gld blanks every 10th time parameter is collected, Trip blanks

every 10th trip that includes parameter.
R Recommended time allows.

Ai Sample for pollutant on 303(d) List.

* - Minimally parameters for which stream is 303(d) listed must be sampled
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QC samples (trip and field blank) are only collected for parameters requested at other sites
in the same sample trip.

The following parametersare never requestaghlessthere isspecific reason to do so:
antimony, barium, beryllium, calcium, magnesium, potassium,iser, sodium, boron,
silica, total coliform, fecal coliform, enterococcus, fecal strepcyanide, Nitrogen
Nitrate, Nitrogen Nitrite, ortho-phosphorusand CBODs

A6.1.2 Special Personnel, Credentials and Training Requirements

The QSSOP for Macroinvertebrate Stream Surv€ySEC, 2AL7) defines qualifications

for personnel collecting macroinvertebrate biorecon or Sguaintitative Single Habitat
samples. TheQSSOP for Chemical and Bacteriological Sampling of Surface Water
(TDEC, 2.1) describes qualifications for personnel collectihgroical or bacteriological
samples, flow and field parameter$he QSSOP for Periphyton Stream SurvéyBEC,
2010) describes qualifications for personnel collecting periphyton samples.

Management personnel involved in the assessment of waterbodiesmeaighe criteria in
section A4.2.1 and have at least gmar experience in water quality assessment. The
PAS personnel must have expertisewiater quality assessments, quality assuratiee,
Assessment Database (AD&)dWaterlogdatabase Personnehvolved in geeindexing

of water quality information have training in the use of Environmental Systems Research
Institute (ESRI), ArcView software and the ADB. Table 9 lists roles of key personnel.

A6.1.3 Regulatory Citation

Under the authority ofThe Tennessee Water Quality Control Act of 197Ténnessee
Secretary of State, 1999), 10onitoring is conducted bPWR. Use designations are
defined inRules of th& DEC Chapter0400-40-04, Use Classifications for Surface Waters
(TDEC-WQOG 2013. Specific criteria are described Rules ofthe TDEC, Chapter
040040-03, General Water Quality Criteria (TDE®WQOG 2013) Required criteria for
each parameter is in Table 13.

A6.1.4 Special Equipment Requirements

The QSSOP for Macroinvertebrate 8&m Survey§TDEC, 2A7) lists equipment and
supplies needed for collection of macroinvertebrate biorecon or-Qaamtitative Single
Habitat samples. The QSSOP for Chemical and Bacteriological Sampling of Surface
Water (TDEC, 2@.1) lists the equipment eeled to collect chemical or bacteriological
samples. The QSSOP for Periphyton Stream SurvéyBEC, 2AL0) lists the equipment
needed to collect periphyton sampléehe equipment list itocated in Appendix G The
water quality assessment team usgsop computers with ADB and ArcView software in
the water quality assessment process.
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A6.1.5 Project Assessment Techniques

The TennesseBivision of Water ResourseSurface WatemMonitoring and Assessment
Program Plan(TDEC, 2017 describes projecisaessment techniques.

A6.1.6 Required Project and Quality Records (including types of reports needed)

Section Il of theQSSOP for Macroinvertebrate Stream Surv€y®EC, 2A7), of the
QSSOP for Chemical and Bacteriological Sampling of Surface WaBC, 2Q.1) and

of the QSSOP for Periphyton Stream Surv€yBEC, 20L.0) describes project and quality
control record handling protocols. After data are compiled, they are used to produce the
following paper and electronic records:

Records:

Waterlogdatabase

Assessment Database (ADB)
EcologicalData Application System (EDAS)
Laboratory report files

Watershed fileghistoric)

Ecoregion fileghistoric)

= =4 =4 -4 -8 -9

Reports:

9 Draft 2016 303(d) List(TDEC, 2a6) i Submitted to EPA in May 2017
1 2014305(b) ReportThe Status of Water Quality in Tennesdaenton et al2014)

1 Tennesse®ivision of Water Resourc&urface WateMonitoring and Assessment
Program Plan(TDEC, 2017)

1 Rules of the TDECChapter040040-03, General Water Quality Criteria (TDEC
WQOG, 2013

1 Rdes of the TDECChapter040040-04, Use Classifications of Surface Waters
(TDEC-WQOG 2013

Table 9: Primary Roles of Key Personnel*

Name Job Title Station Role
L Biological Analyses/ Field
J. Rader TDEC ENV Scientist 2 CHEFO Sampler/ QC Officer
A.Yates TDEC- ENV Scientist1 | CHEFO | Blological Analyses/ Field
Sampler
A. Young TDEC-ENV Manager 2 CHEFO | Field OfficeCoordinator
J. Innes TDEC-ENV Manager 3 CHEFO Field OfficeManager
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Name Job Title Station Role
_— Biological Analyses/ Field
C. Walton TDEC-ENV Scientist 3 CHEFO Samplef QC Officer
S. Puckett TDECTENV Scientist2 | CKEFO Field Sampler
J. Walker TDEC-ENV Manager 3 CKEFO Field OfficeManager
C. Augustin TDEC-ENV Manager 2 CLEFO Field Office Coordinator
J. Dodd ENV Program Director CO QAPP ProjecDirector
S. Sloane -I[;I.DEC'ENV Chief Deputy CcO Management; budget
irector
S. Wang TDEC-ENV Eellow CO Speplal Projects/Technical
Advisor
L. Cartwright | TDEC-ENV Scientist 3 CO PAS | QA/DataManagement
D. Amwine | TDEC ENV Consultant 2 | CO PAs | Q4 ProjectCoordinatof
DataAnalyses
G. Denton TDEC-ENV Manager 3 CO PAS | Program Manager
R. Cochran TDEC ENV Consultant 2 | CO WMS ;I;‘I\élé)xlfn;)evelopment; Geo
D.Borders | LDECENVIProtection | -4 \vmis | TMDL Development
Specialist3
D. Duhl TDEC-ENV Manager 3 CO WMS | Program Manager
C. Head Senior Advisor CcOB Quality Assurance Manage
K. Laster TDEC-ENV Scientist3 | CO-PAs | QA/ProjectCoordinator
/Data Analyses
D. Hale TDEC-ENV Scientist3 | JcEFo | Blological Analyses/ Field
Sampler
R. Cooper TDECTENV Scientist2 | JCEFO Biological Analyses/ Field
Sampler
B. Brown TDEC-ENV Consultant 1 | JcEFo | Biological Analyses/ Field
Sampler
. . Field Office
T. Robinson Environmental Manager 1| JCEFO Coordinator/QC officer
C. Rhodes TDEC-ENV Manager 3 JCEFO Field Office Manager
C. Franklin Environmental Manager 3| JEFO Field Office Manager
. . . Biological Analyses/ Field
[
A. Fritz Environmental Specialist § JEFO Sampler/ QC Officer
: N Biological Analyses. Field
B. Smith TDECT ENV Consultant 1) JEFO Sampler / QC Officer
G. Overstreet | TDEC-ENV Manager 2 JEFO Field Office Coordinator




State of Tennessee Department of Environment and Conservation
QAPP for 106 Monitoring
REVISION NO. 12
DATE: October 2017

Page42 of 260
Name Job Title Station Role
L Yates Biologist 3 KEEO Biological Analyses. Field
Sampler /
J. Burr ENV Program Director KEFO ManagfamenFleId Office
Operations
, . Biological Analyses/ Field
[
L. Everett Environmental Specialist § KEFO Sampler/ QC Officer
M. Swanger | TDECTENV Scientist2 | KEFO Field Sampler/ QC Officer
M. Atchley TDEC-ENV Manager 3 KEFO Field Office Manager
g KEFO Biological Analyses/ Field
D. Murray TDEC-ENV Consultant 1 mining SamplelQC Officer
D. Turner Environmental Specialist § KSM Biological Analyses/ Field
Sampler
B. Epperson | TDEC-ENV Manager 3 KSM ProgramManage
J. Brazile TDEC-ENV Manager 3 MEFO Field OfficeManage
H.Meadss | TDECENV Scientise | MEFO | Dlological Analyses/ Field
SamplefQC officer
D. Rautine TDECENV Scientist2 MEOF Field Sampler
M. Murphy Environmental Field Office NEFO Field Office Coordinator
Manager
A. Grippo TDEC-ENV Manager 3 NEFO Field Office Manager
T. Morris Chemist 4 NLAB Quality Assurance
C. Elam Environmental Specialist 4 NRS Field Sampler Wetlands
. . TDH
T. Smith Lab Supervisor 2 KLAB Lab ManagerQA
. : TDH Biological Analyses/ Field
C. Perry Biologist 3 NLAB Sampler
. . . TDH Biological Analyses/ Field
J. Geise Biologist 3 NLAB Sampler
. : TDH Biological Analyses/ Field
J. Roberts Biologist 3 NLAB Sampler
. . TDH Biological Analyses/ Field
K. Gaddes Biologist 3 NLAB Sampler
. , : TDH Biological Analyses/ Field
M. Smith Biologist 3 NLAB Sampler
. , TDH Biological Analyses/ Field
T. McCollum | Biologist 3 NLAB Sampler
: . . TDH
P. Alicea Biologist 4 NLAB Lab Manager
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Name Job Title Station Role

L. Satterwhite | Chemist 2 II[I?EB Analyses

A. Wilson Chemist 3 II[I?EB Analyses

L. Maderal Chemist 3 -Il\-IE:B Analyses

S. Burchfield | Chemist 3 -II\-I[BEB Analyses

C. Edwards Chemist 4 -II\-IIE:B Lab ManagerAnalyses, QA

B. Read Lab Supervisor 3 -Il\-I[L):B Lab Director QA

P. Arjmandi X;g:ﬁﬁg?gm 3 -II\-IIE:B Analyses

H. Hardin ('\éig?t)iﬁéodk))giﬂ 4 -II\-IEL):B Analyses

*All personnel will be asked to do additional tasks as needed.
A6.2 Project Timeline for Monitoring, Analyses, and Reports

Table 10 provides project monitoring timelines and deliverable due dates for chemical,
bacteriological, and biological analyses results. Table 11 provides project data reduction
and reporgeneration timelines.

A6.3 Project Budget

Water quality monitoring is funded by state appropriation and EPA grant dollars.
Approximately 41.5 millionwas obligated for employee salaries and benefits in support
of this program inthe statein FY 2013-2014 Laboratory expenses f@0132014 were

$2.2 million. Another $352,000is required for travel, printing, utility, communication,
maintenance, professional service, rent, insurance, vehicle and equipment expenses.
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Activity Collection Assessment | Sample Delivery | Reporting Date
Period
Watershed | StartDate | End Dé
Monitoring
Group 1 July 2001 | June 2002 | Oc t .-F edhD.2 *Chemical and | *Chemical and
July 2006 | June 2007 | Oc t .-F edb0.7 bacteriological | bacteriological
July 2011 | June 2012 | Oct.6 1Re b . | samples are data are due to
July 2016 | June 2017 | Oc t 8F ebb19 | delivered to PAS and the
Group 2 July 2002 | June 2003 | Oc't .-F ebb0.3| TDH sampler in 25 day:s
July 2007 | June 2008 | Oct.6 ORBe b . | Environmental | (negotiated if
July 2012 | June 2013 | Oc t 4-F edbl5 | Laboratories needed)
July 2017 | June 2018 | Oc t .-F edbl.9| within holding **SQSH
Group 3 July 2003 | June 2004 | Oc t .-F edh0.4| time* (Appendix | biological results
July 2008 | June 2009 | Oc t .-F edh0.9| D) are due Decemlbe
July 2013 | June 2014 | Oc t 5F edbbl6 | **Macroinverte | in year of
Group 4 July 2004 | June 2005 | Oct.6 OFse b . | brateSQSH watershed
July 2009 | June 2010 | Oc t .-F edbl.0| samples are collection year
July 2014 | June 2015 | Oc t 6-F edhl7 | delivered to (negotiated if
Group 5 July 2005 | June 2006 |Oc t .-F edb0.6| TDH needed).
July 2010 | June 2011 | Oc t .-F edbl.1| Environmental | **Biorecon data
July 2015 | June 2016 | Oc t 7-F edbl8 | Laboratories due as soon as
within 30 days of| processed and
sampling appropriate QC
(negotiated as | has been
needed).** completed.

*QSSOP for Chemical and Bacteriological Sampling of Surface W@BHsC, 2A.1) has
additional information.
** QSSOP for Macroinvertebrate Stream Sury@BEC, 20L1) has specific information.
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Table 11: Project Data Reductionand Report Generation Schedule

Report Name

Report Recipient

Report Due Date

Biennial 305(b) Report USEPA April of even number years

Biennial 303(d) List USEPA April of even number years

303(d) CommenResponsey USEPA One month after commel

deadline.

DWR WQ Branch USEPA July 1 each year

Monitoring and Assessmer

Program Plan

Water Quality Standards | USEPA Minimally every 3 years
WQCB

TN Secretary of State

TMDL

USEPA

Per civil action (Tennesseg
Environmental Council et

al, 2001)
106 Electronic Worglan USEPA August 1 each year
Mid-year Review USEPA July
Endof-Year Review USEPA January
Annual Electronic USEPA End of calendar year
Workplan Reports WQCB

Bureau of Environment

QuarterlyActivity Reports

DWR Managers and
Directors

End of eaclyuarter

Performance Results
Reports

TDEC Planning Division

End of each quarter

Annual Performance Repo| USEPA December 31

Quality Assurance Report | CO PAS Every data batch

Responses to Comments | Commenter 30 days following responsg
USEPA deadline

QSSOP for Chemical and | CO PAS Reviewed and revised

Bacteriological Sampling oj CO WMS needed annually

Surface Water DWR EFOs

QSSOP for CO PAS Revised with standards

Macroinvertebrate Stream | CO WMS

Surveys DWR EFOs

QAPP for 106 Monitoring | EFOs Revisedrebruary
USEPA

QSSOP for Periphyto| CO PAS Reviewed and revised

Stream Surveys CO WMS needed annually

DWR EFOs
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A7 QUALITY OBJECTIVES AND CRITERIA FOR DATA MEASUREMENT
A7.1 Data Quality Objectives

The experimental design and rationale for
established in this section. All samples obtained for 106 assessments follow the protocols
and quality control measures in tQSSOP for Chemical and Bacteriologl Sampling of
Surface Water§TDEC, 20L1), theQSSOP for Macroinvertebrate Stream Sury@BEC,

2011) and theQSSOP for Periphyton Stream Surv€y/PEC, 2A0). All laboratory data
obtained for 106 assessments follow the protocols and quality control neeasuthe
Environmental Inorganic SORIDH, 20022017) and theEnvironmental Organic SOPs
(TDH, 20022014). The specific monitoring goals and type of data are described in
section A6 of this document. The data are used to fulfill the objectives fortgae of
monitoring strategy.

A7.2 Steps Scheduled for Specific Watershed Data Quality Objective Process

Step1l Define Problem i Allocate monitoring resources for TMDL development,
ecoregion reference condition definition, and 305(b) and 303(d@rsled assessments.

Step 2 Identify Problem 7 Determine monitoring needs, allocate monitoring
resources, and define sampling priorities to conduct water quality assessments and develop
TMDLs.

a. Monitoring

1. A combination of the 303(d) List and availalitedels are used to determine
which TMDLs are needed in a watershed. EFOs andSMktermine which
waterbodies require monitoring for TMDL development, determine sampling
parameters and frequencies, and station locations.

2. Ecoregional reference sites arentified in the watershed monitoring group for
the fiscal year by consulting WQDB for active reference sites.

3. Waterbodies on the 303(d) List, within the watershed monitoring group, and the
cause of impairment are identified.

4. Long term trend stations in EFfea of responsibility are identified.

5. Unassessed waterbodies in the watershed monitoring group for the fiscal year
are identified in the ADB.

6. Assessed waterbodies of concern in the watershed monitoring group are
identified in the ADB.

b. Assessment Rocess
Water quality assessments are completed by applying water quality criteria to the

monitoring results to determine if waters are supportive of all designated uses. To
facilitate this process, several provisions have been made:

t
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1. Biological integrty, nutrient and habitat narrative guidance for wadeable
streams were developed to define Fish and Aquatic Lifesugport by
establishing reasonable water quality expectations. These documents are
referred to in theRules of the TDECChapter040040-03, General Water
Quiality Criteria (TDEGWQOG 2013. Biological data are reviewed every 3
years and acceptable metric ranges are adjusted if necessargiviSioa has
developed a draft 1@ear plan to develop nutrient guidelines for large rivers,
lakes ad reservoirs.

2. Numeric criteria define physical and chemical conditions that are required to
maintain designated uses. The ecoregion reference dataset has helped refine
Dissolved OxygerArnwine and Denton, 2003) criteria for fish and aquatic life
usesupport in wadeable streams.

3 The reference database has helped develop numeric translators for narrative
nutrient (Denton et al, 20Q01and biological Arnwine and Denton, 2001
criteria.

4. To make defensible assessments, data quality objecreesnet. For some
parameters, a minimum number of observations are required to assure
confidence in the accuracy of the assessment.

5. Provisions in the water quality criteria instruct staff to determine whether
violations are caused by mamduced or atural conditions. Natural conditions
are not considered pollution.

6. The magnitude, frequency and duration of violations are considered in the
assessment process.

7. Waterbodies in some ecoregions naturally go dry or historically have only
subsurfae flow during prolonged periods of low flow. Evaluations of
biological integrity attempt to differentiate whether waters have been recently
dry or have been affected by mismauced conditions.

8. Waterbodies on the 303(d) List are not removed from #teultil sufficient
environmental data provide a rationale for delisting.

9. Ecoregion reference sites areenmluated and statistically testedery three
years. New sites are added whenever possible. EXxisting sites are dropped if
data show the water quality has degraded, the site is not typical of the region,
or does not reflect the best attainable conditions. Data from other states are
used to test suitabilitof reference sites or to augment the database. Currently
the state is reviewing river, lake and reservoir data to target reference
conditions in these systems.
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10. Watershed groupings are reviewed and revised if needed to ensure staffing is

available for adquate coverage. Large watersheds are split when needed.

11. The TDEC Commissioner is identified in the Tennessee Water Quality Control

Act as having the authority to post bodies of water based on public health
concerns. The Commissioner has delegated authority foejmatyDirector of
theDWR. This authority isarried out with assistance from the TWRA and the
TVA. Waterbodies that are posted with fish consumption advisories are also
listed on the 303(d) list of impaired waters as not supporting recreation use.

The list of waterbodies with advisories is inbdd inThe Status of Water

Quiality in Tennessee 305(b) Repand is posted on the TDEC website. This
information is also provided by TWRIiA their fishingregulations Fish are
posted by species with two types of consumption advisories. The no
consumpbn advisory targets the general population. The precautionary
advisory specifies children, pregnant women and nursing mothers should not
consume the fish species named while all others should limit consumption to
one meal per month.

c. Future Planning:

Step 3

Step 4

Step 5

1.

2.

Waterbodies that need additional monitoring (unassessed and insufficient data)
are identified.

Additional resources required to complete futomenitoring goals are allocated

as needed.

Identify Needed Analytical Measurements and Sample Handling
Requirementsi Sampling information varies with sampling purpose. Table 8
lists the sampling parameters for TMDL, ecoregion, 303(d), long term trend
stations, and watershed monitoring.  Appendx lists test containers,
preservatives, detection limits, and holding timé&he QSSOP for Chemical
and Bacteriological Sampling of Surface Wat@fBEC, 2a.1), the QSSOP for
Macroinvertebrate Stream Survey@DEC, 2Q1) and the QSSOP for
Periphyton Strem Survey$TDEC, 20.0) describe sample handling protocols.

Study Boundaries- Fiscal watershed groups are illustrated in Figure 2, Table
8, and AppendiD.

Decision Rules

a. Monitoring:

The schedule for watershed monitoring (Appendjxand resource allocation are
determined usindghe following. Detailed nformation is provided in th®OWR
Surface WateMonitoring and Assessment Program P@DEC, 2AL7).
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The Monitoring for TMDL Developmer®?WMS, 2001) and the WE manager
determineTMDL monitoring requirements for specific TMDL.

WQDB lists active ecoregion referensiées in each watershed group.

The 303(¢) List identifiesimpaired waterbodies.

WQDB identifies long term monitoring stations.

ADB identifies all monitoring segmeniscluding assessed andinassessed
waterbodies.

6. Waterlog identifies point source dischargesl exceptional Tennessee waters.

=

abrwn

b. Assessment (Categorization of Use Support):

To determine the uses the waterbody supports, the water quality criteria are
referenced. Monitored waters are compared to the most restrictive water quality
standards to determine if they meet their designated uses. Generally, the most
stringent criteria are recreational use and support of fish and aquatic life.

All major rivers streams, reservoirs and lakes have been placed into georeferencing
sections called waterbody segments. Each waterbody segment has a unique
identification number referencing an eighgit watershed hydrologic unit code
(HUC), plus a reach number, andidantification segment.

All available water quality data, including information froMMWR, other
governmental agencies, universities, and private groups are considered. However,
not all data meet state quality control standards and approved collecomiques.
Assessments are completed using scientifically sound monitoring methodologies.
After use support is determined, waterbodies are placed in one of the following five
categories recommended by EPA:

Category 1 waters are those waterbody segments, which have been monitored and meet
water quality criteria. The biological integrity of Category 1 waters is
comparable with reference streams in the same subecoregion and pathogen
criteria are met. Previously theseaterbodies were reported as fully
supporting.

Category 2 waters have only been monitored for some uses and have been assessed as
fully supporting of those uses, but have not been assessed for the other
designated uses. Often these waterbodies have ksessad and are fully
supporting of fish and aquatic life, but have not been assessed for recreational
use. In previous assessments, these waters were assessed as fully supporting.

Category 3waters have insufficient or outdated data and therefore lasern assessed.
These waters are targeted for future monitoring. In previous assessments,
these waterbodies were identified as not assessed.
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Category 4 waters are waterbodies that have been monitored and found to be impaired for
one or more uses, batTMDL is not required. These waters are included in
the 303(d) List of impaired waters. Category 4 has been subdivided into three
subcategories. Previously, these waters were reported as either partially or
non-supporting.

Category 4aimpaired waterdhave had all necessary TMDLs approved by
EPA.

Category 4b impaired waters do not require TMDL development because
other pollution control requirements required by local, state or
federal authority are expected to address all wgietity
pollutants (PA, 2003).

Category 4c waters are those in which the impacts are not caused by a
pollutant (e.g. certain habitat alterations).

Category 5 waters have been monitored and found to not meet one or more water quality
standards. These waters have beeniitEthaisnot supportingone or moralesignated

uses. CategoryWwaterbodies are moderately to highly impaired by pollution and need to
have TMDLs developed. These waters are included in the 303(d) List. The current 303(d)
list may be viewed dittp://tn.gov/environment/article/wwg-waterquality-reports

publications.

The division is increasing its reliance on rapid biological assessments, which peovide
quick and accurate assessment of the general water quality and aquaticdipse in a
stream. However, biological assessments do not provide specific toxic pollutant or
bacterial levels in waterbodies. The challenge in the coming years wil bentbine
biological assessments with chemical and bacteriological data.

c. AssessmenParticipants:

Planning andtandards manager

Watershed Management manager

Environmental Field Office manager

Environmental Field Office monitoring staffenvironmental specialist
environmental scientistnd/or biologist)

1 Watershed Management GIS personnel {igelexing)

T
1
1
1

In a joint effort, the PAS manager and EFO staff compare monitoring results to water
guality standards and ecoregional reference datketermine if a waterbody supports

its designated uses. The support (categorized use) status of each assessed waterbody is
entered in the Assessment Database (ADB). Watershed Management personnel
provide geeindexing support to link the ADB assessmenat@eographic Information
Systems (GIS) map with National Hydrography Dataset (NHD).


http://tn.gov/environment/article/wr-wq-water-quality-reports-publications
http://tn.gov/environment/article/wr-wq-water-quality-reports-publications
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In even numbered years, after the assessments are completed, the impaired waterbodies

are entered into the 303(d) List of impaired waters. This list is submitted to EPA for

review and made available to the public on thevi si onds website f ol
Public meetings are conducted across the state for allowing public comments on the

303(d) List. Written comments are also received.

d. Assessment Reports:
Assessment information is compiled biennially in two reports:

1 303(d)List of impaired waters in Teressee
1 305(b) Report on the status of water quality in Tennessee

These reports are sent to EPA and made available to the public through public
meetings and the website.

e. Future Planning:

1. Review WQDB and ADB for data gaps and unresolved issues
2. Evaluatedata acceptability
3. Consult with field office personnel, PAS, and WMS

Step 6  Specify Limits on Decision Rules

Detailed information concerning minimum detection limits, analytical methods, and QC
requirements are included in Section B. Specific limmsdecision rules are listed in
Table 12. Regulatory criteria for specific parameters (analytes) are found in Table 13.
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Table 12: Limits on Decision Rules
Parameter Parameter Range Null Tolerable | Consequences| Corrective Gray Region Probability
Hypothesis | Limit of Decision Action Value
Error
Chemical 1 Rules othe TDEC, Chaptei0400-40- Waterbody | 90% of Placed on Additional data | Macroinvertebrate | FAL support
03, General Water Quality Criteria does not data 303(d) List are collected data indicates FAL is| decision based
(TDEC-WQOG 2013 exceed points fall | erroneously and assessmen{ supporting and on
1 Development of Regionailyased criteria or | within revised. Waterg chemical data excee( macroinver
I nterpretation o f]|regional criteria or removed from | criteria. tebrate results.
Nutrient Criterion(Denton, Arnwine, | guidelines | guidelines 303(d) List.
and Wang, 2001)
9 QSSOP for Chemical and
Bacteriological Sampling of Surface
Water(TDEC, 2011)
Bacteriologcal 9 Rules ofthe TDEC, Chapter040040- | Waterbody | Geomean | Placed on Additional data | Geomean is Support
03, General Water Quality Criteri| does not and/or 303(d) List are collected acceptable, but singl§ decision is
(TDEC-WQOG 2013 exceed single erroneously and assessmen| sample exceeds based on
1 QSSOP for Chemical an| criteria criterion revised. Waterg criteria due to rain. | criteria.
Bacteriological Sampling of Surfag meet removed from
Water(TDEC, 2011) criteria 303(d) List.
Macroinvertebrate| 1 Rulesofthe TDEC, Chaptel040040- | Waterbody | Index Placed on Additional data | Biorecon scores Support
03, General Water Quality Criteria | does not values 303(d)List are collected ambiguous. decision is
(TDEC-WQOG 2013 fall below | meet or erroneously and assessmen based on field,
1 QSSOP for Macroinvertebrate Streal regional exceed revised. Waterg habitat, or
SurveyqTDEC, 2011) guidelines | regional removed from chemical data
guidelines 303(d) List. oris
considered
unassessed
until SQSH is

collected.
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Table 12: Limits on Decision Rules
Parameter Parameter Range Null Tolerable | Consequences| Corrective Gray Region Probability
Hypothesis | Limit of Decision Action Value
Error
Habitat 1 Rules othe TDEC, Chapte0400-40- Waterbody | Habitat Placed on Additional data | Macroinvertebrate Support
03, General Water Quality Criteria does not scores 303(d) List are collected sample scores fully | decision is
(TDEC-WQOG 2013 fall below | meet or erroneously and assessmen| supporting and based on
1 QSSOP for Macroinvertebrate Streg regional exceed revised. habitat assessment | macroinverte
SurveygTDEC, 20.1) guidelines | regional does not meet goals.| brate sample.
guidelines
Periphyton 1 QSSOFor Periphyton Stream Surveyy Waterbody | Habitat Placed on Additional data | Periphyton sample | Support
(TDEC 2@.0) does not scores 303(d) List are collected scores fully decision is
fall below | meet or erroneously and assessmen| supporting and based on
regional exceed revised. habitat assessment | periphyton
guidelines | regional does not meet goals.| sample.

guidelines
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Table 13: Regul atory CriteriaA
Parameter Use Criteria* Citation
Alkalinity FAL Will not be detrimental to Fish and Aquati Rules othe
Life (FAL) TDEG Chapter
Aluminum, Al FAL Will not be detrimental to FAL 040040-03,
Ammonia FAL Will not be detrimental to FAL GeneraWater
Nitrogen as N Quality Criteria
Arsenic, As FAL FAL toxic substances criteria* (WQOG 2013)
Domestic Water Supply |10 pg/L
Cadmium, Cd FAL FAL toxic substances criteria*
Chromium, Cr FAL FAL toxic substances criteria*
CBOD FAL Will not be detrimental to FAL
COD FAL Will not be detrimental to FAL
Color, Apparent, [FAL Will not materially affect FAL
Color, True FAL Will not materially affect-AL
Specific FAL Will not be detrimental to FAL
conductance
(field)
Copper, Cu FAL FAL toxic substances criteria*
Cyanide, Cy FAL FAL toxic substances criteria*
Dissolved Oxygell FAL 1 Shall not bdess thars.0 mg/I for all
(field) waters excepin the following
9 Trout streamshall not beless thar6.0
mg/|
1 Naturally reproducing trout streams
shall not be less tha&0 mg/I
1 Ecoregion 6ot designated as
naturally reproducing trout streams
shall not be less thah0 mg/I
1 Subecoregion 73a shall not be less t
a daily average of 5.0 mg/l with a
minimum of 4.0 mg/I|
E. Coli Recreation 1 <126 CFU as geometric mean of 5
samples/30 days
91 Individual samples for reservoirs, Stg
Scenic RiverskExceptional Waters or
ONRW< 487 CFU
91 All others individual samples 941
CFU
Flow FAL Will be adequate to provide habitat for FA
Iron, Fe FAL Will not be detrimental to FAL
Lead, Pb FAL FAL toxic substances criteria*
Domestic Water Supply |5 pg/L
Manganese, Mn | FAL Will not be detrimental to FAL
Mercury, Hg FAL FAL toxic substances criteria*
Recreation Organism criteria = 0.051 pg/L
Domestic Water Supply |2 pg/L
Nickel, Ni FAL FAL toxic substances criteria*
Domestic Water Supply |100 pg/L
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Table 13: Regulatory Criteria (Continued)A
Parameter Use Criteria* Citation
Nitrogen NQ & |FAL PerDevelopment of Regionalgased Rules of the
NO, I nterpretations of [TDEC,Chapter
Nutrient Criterion(Denton et al., 2001) 040040-03
pH (field) FAL Per FAL pH criteria. General Water
Residue, FAL Will not be detrimental to FAL Quality Criteria
Dissolved (WQOG 2013)
Residue, FAL Will not be detrimental to FAL
Settleable
Residue, FAL Will not bedetrimental to FAL
Suspended
Residue, Total |FAL Will not be detrimental to FAL
Selenium, Se FAL FAL toxic substances criteria*
Sulfates FAL Will not be detrimental to FAL
Temperature field FAL <30.5C w. > 2C change/hour
Trout waters< 20°C
TotalHardness |FAL Will not be detrimental to FAL
Total Kjeldahl FAL Will not be detrimental to FAL
Nitrogen
Total Organic FAL Will not be detrimental to FAL
Carbon
Total Phosphorug FAL PerDevelopment of RegionalBased

Il nterpretati oNargtive f
Nutrient Criterion(Denton et al., 2001)

Turbidity FAL Will not materially affect FAL

Zinc, Zn FAL FAL toxic substances criteria*

Biorecon FAL PerQSSOP for Macroinvertebrate Strean
Surveyq{TDEC, 2011)

SQSH FAL PerQSSOP for Macroinvertebrate Strean
Surveyq{TDEC, 2011)

Habitat FAL PerQSSOP for Macroinvertebrate Strean

Assessment SurveygTDEC, 2011)

Toxic Substanceq Domestic Water Supply (Wi | | not fAaffect t
or animals, or impair theafety of
conventionally tre

*This is a criteria summary. For specific criteria &aesof the TDEC Chapte040040-03,
General Water Quality Criterid DEC WQOG 2013
AMinimum detection limits are included in Appendix D. @€juirements are in Table 37.
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Step 7  Optimal Design for Obtaining Data

1. Develop a longerm state monitoring strategy

2. ldentify monitoring objectives

3. Select a monitoring design

4. ldentify core and supplemental water quality indicators

5. Develop qualitymanagement and quality assurance plans

6. Use accessible electronic data systems

7. Determine methodology for assessing attainment of water quality standards
8. Produce water quality reports

9. Conduct periodic review of monitoring program

10. Identify current and futureesource needs

A7.3 Measurement of Performance Criteria for Monitoring and Analyses

Thedi vi si onds monitoring program is evaluated
to develop the most comprehensive and effective plan. The sampling and mgnitorin
processs are discussed in section Bl of this document. The specific data quality
objectives and performance criteria as discussed below are expressed in terms of data
quality indicators.  The principal indicators are precision and accuracy, bias,
representativeness, completeness, comparability, and sensitivity. A summary of data
guality objectives and performance criteria are presented in Table 14.

A7.3.1Precision and Accuracy

Precision and accuracy of all data collected is of prime importance ffacsuwater
monitoring. Al l data collected will be com
and accuracy capabilities outlined in tBavironmental Inorganic SOPETDH, 2002

2017), and theEnvironmental Organic SOPE@DH, 20022014) by the state lab Field
duplicate samples are collected at 10% of the sample sites. Duplicate chemical analyses
are run on at least 10% of the samples. A precision chart for QC samples must be
constructed after 20 measurements of the parameter ortearwdlynterest. Duplicate
analysis of a standard or set of standards must be used to determine precision. An
accuracy chart for QC samples must be constructed from the average and standard
deviation values after 20 measurements of the parameter oreapnéliytterest. The QC
samples must have the same standard concentration. Corrective action must be taken when
the QC check exceeds the acceptance limits. The issue should be reported and documented
in a bound logbook or lab notebook. Data that doesmrext precision and accuracy
requirements will be handled according to procedures outlined in section D1 and D2 of this
document.



State of Tennessee Department of Environment and Conservation
QAPP for 106 Monitoring
REVISION NO. 12
DATE: October 2017
Page57 of 260

A7.3.2Bias

Monitoring analyses on a check standard or set of standards over time controls bias and
variability. Laboratory control charts must be constructed from the average and standard
deviation values for each standard concentration used for QC. A change in the
measurement on the check standard or set of standards that is persistently outside the upper
controllimit indicates a positive measurement bias. A change in the measurement on the
check standard or set of standards that is persistently outside the lower control limit
indicates a negative measurement bias. Data determined to be biased will be handled
acacording to procedures outlined in section D3 of this document.

A7.3.3Representativeness

The statewide monitoring program attempts to collect data that are representative of the
environmental conditions being monitored. The types of monitoring are@diil section

A6 of this document. Each type of monitoring requires its own unique set of guidelines for
the type of sampling and parameters analyzed. The specific type of chemical,
bacteriological, or biological sample to be collected varies with d@ngpbng objectives.

The sampling strategy for each type of monitoring is shown in Table 8 of section A6. The
guidelines for collecting a representative water sample are described in Protocol A of the
QSSOP for Chemical and Bacteriological Sampling of Surface WBIEEC, 2QL1). The
guidelines for collecting a representative macroinvertebrate sample are described in
Protocols A, F, and G of tt@SSOP for Macroinvertebrate Stream Sur@BEC, 20L1).

The guidelines for collecting a representagegiphyton sample are described in Protocols

C, D, F and G of th@SSOP for Periphyton Streg@ampling(TDEC 20L0).

A7.3.4Comparability

Data comparability is dependent on standardization of monitardojectives, sampling,
analysis, and data reporting. This is ensured through a collaborative monitéomdef
DWR PAS, the EFOsand TDH Laboratories. The monitoring objectives are included in
the DWR Surface WaterMonitoring and Assessment PrograRlan (TDEC 2017
Standardized sampling procedures for Cioanand Bacteriological sample collection are
outlined in Protocol A of theQSSOP for Chemical and Bacteriological Sampling of
Surface Water(TDEC, 201). Standardized sampling procedures fotlecting a
macroinvertebrate sample are described in Protocols A, F, and G &@SBOP for
Macroinvertebrate Stream Survef{f@DEC, 2QL1). Standardized sampling procedures for
collecting aperiphyton sample are described in Proto&)I®, F and G of th@SSOP for
Periphyton Streansampling(TDEC 2QL0). Quality control samples are collected at 10%
of sampling events. This includes trip blanks, field blanks, duplicate samples, temperature
blanks, and equipment field blankkapplicable. Typicallyequipment field blanks areoh
checked due to the fact thBiWR samplesn situ whenever possibleAll data collected

are documented by theFP responsible for collection and the laboratory responsinle f
the analyses and reported DBWR PAS. The data are systematically entered into the
WQDB databaseising standardized forms illustrated in Appendix E.
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A7.3.5Completeness

The statewide monitoring program uses-gear watershed cycle to meet the demands of
the water quality pragm data requirements. The watershed groups monitored ir the 5
year watershed cycle are outlined in section A6 of this document. There are standard data
guality objectives for each type of monitoring performed during the cycle. The percentage
of valid data points relative to the total possible data points is calculated to determine the
completeness of the monitoring objectiv8hie completeness of sampling, documentation,
and chairof-custody is ensured by using the protocols described InQER8OP for
Chemical and Bacteriological Sampling for Surface WI&»EC, 2QA.1), in the QSSOP

for Macroinvertebrate Stream Survefy’DEC, 20L1), andin the QSSOP for Periphyton
Stream Sampling (TDEC 2QL0), the Environmental Laboratories Laboratory Quality
Assurance PlaTDH, 2017), and theEnvironmental Organic SOR$DH, 20022014).

A7.3.6 Sensitivity

Method sensitivity is determined by field and laboratory performance. Several factors
influence the attainable level of sensitivity sampling, chemical, bacteriological, and
biological methodology. Field personnel must demonstrate the ability to properly collect
samples by using the protocols outlined in @®SOP for Chemical and Bacteriological
Sampling of Surface WatdifDEC, 201), the QSSOP for Macroinvertebrate Stream
SurveyqTDEC, 2a.1), and inthe QSSOP for Periphyton Strea@ampling(TDEC 2QL0).
Laboratory analysts must demonstrate the ability to measure anafyieterest at the
minimum required detection limit of the method, the instrument detectoits)i or at
regulatory levels.The analytical methods and associated sensitivities are described in the
EnvironmentalLaboratories Laboratory Quality Assuranc®lan (TDH, 2017), and the
Environmental Organic SOR3SDH, 20022014).

Table 14: Record of Performance Criteria

Performance Chemical and Bacteriological Biological
Criteria
Matrix Surface water Benthic macroinvertebrates
periphyton
Parameter | Table 8 1 Biorecon
1 SQKICK
1 SQBANK
1 RPS
1 MPS
Project Action | Rules of the TDEQChapter 0400 | Rules of the TDEGChapter
Level 40-03, General Water Quality 040040-03, General Water
Criteria(TDEC-WQOG 2013) Quality Criteria (TDECWQOG
2013)
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Table 14: Record of Performance Criteria (Continued)

Performance Chemical and Bacteriological Biological
Criteria
Sampling QSSOP for Chemical and QSSOP for Macroinvertebrate
Procedure | Bacteriological Sampling of Stream Surveyd@ DEC, 2017)
Surface Wate(TDEC, 2011) QSSOP for Periphyton Stream
Survey(TDEC, 20L0)
Analytical Environmental Inorganic SOPs | QSSOP for Macroinvertebrate
Method/SOP | (TDH, 20022017)*, Stream Survey@DEC, 20L7)

Environmental Organic SOPs
(TDH, 20022012)*, and40CFR
part 136, May 18 2012

QSSOP for Periphyton Stream
Survey(TDEC, 2QL0)

Precision and

Field duplicate samples are

Duplicate macroinvertebrate

Accuracy collected at 10% of samples per | samples are collected at 10% @
QSSOP for Chemical and sites peiQSSOP for
Bacteriological Sampling of Macroinvertebrate Stream
Surface Wate(TDEC, 2L1). SurveygTDEC, 27)

Duplicate chemical analyses are 1| Duplicate periphyton samples
on at least 10% of the samples. | are collected at 10% of sites pe
Laboratory precision is addressed QSSOP for Pephyton Stream
in Environmentalaboratories Survey(TDEC, 20L0)
Laboratory Quality Assurance Pla
(TDH, 2017), Environmental
Organic SOP{TDH, 20022014)*.
Precision for bacteriologal
analyses is addressé¢dCFR part
136, May 18 2012

Bias To avoid field sampling bias all Duplicate macroinvertebrate

samples, trip field blanks, and
duplicates are collected following
QSSOP for Chemical and
Bacteriological Sampling of
Surface Wate(TDEC, 2011).
Laboratory bias is addressed in
Environmental Laboratories
Laboratory Quality Assurance Plal
(TDH, 2017),Environmental
Organic SOP$TDH, 20022014)*
and 40CFR part 136, May 18 201]

samples are collected at 10% @
sites. Sorting efficiency and
taxonomic veification are
completed on 10% of all sampl¢
perQSSOP for
Macroinvertebrate Stream
SurveyqTDEC, 2017).
Probabilistic monitoring results
are compared to targeted
monitoring results to check for
bias in watershed assessment.
Duplicate periphyton samples
are collected at 10% of sites.
QSSOP for Periphyton Stream
Survey(TDEC, 2010)
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Table 14: Record of Performance Criteria (Continued)

Performance Chemical and Bacteriological Biological
Criteria

Representativenesg A representative water sample | A representative

achieved by following guideline| macroinvertebrate sample is
in Protocol A ofQSSOP for collected by following
Chemical and Bacteriological | guidelines in Protocol8, F,
Sampling of Surface Water and G of GSOP for

(TDEC, 2QL1). Macroinvertebrate Stream
SurveygTDEC, 2A7).
Standardized sampling
procedures for collecting a
periphyton sample are
described in Protocols C, D, F
and G of theQSSOP for
Periphyton Stream Sampling
(TDEC 2QL0).

Completeness | Sampling, documentation, and | Sampling, documentation, an
chainof-custody protocols are | chainof-custody protocols are
described iQSSOP for described iQSSOP for
Chemical and Bacteriological | Macroinvertebrate Stream
Sampling of Surface Water SurveygTDEC, 2017).
(TDEC, 2011) and Sampling, documentation, an
Environmental Laboratories chainof-custody protocols are
Laboratory Quality Assurance | described in th@SSOP for
Plan (TDH, 2017) and Periphyton StrearSampling
Environmental Organic S@s (TDEC 2010.

(TDH, 20022014)*

Comparability Duplicate samples at 10% of | Duplicate samples at 10% of
sampling events p&SSOP for | sampling events p&)SSOP
Chemical and Bacteriological | for Macroinvertebrate Stream
Sampling of Surface Water SurveyqTDEC, 2017)
(TDEC, 2011) Environmental | Duplicate periphyton samples
Laboratories Laboratory Quality are collected at 10% of sites
Assurance PlaiTDH, 2017), per QSSOHor Periphyton
EnvironmentaOrganic SOPs | Stream SurvefTDEC, 2010).
(TDH, 20022014), andiOCFR
part 136, May 18 2012
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Table 14: Record of Performance Criteria (Continued)
Performance Chemical and Bacteriological Biological
Criteria
Sensitivity | QSSOP for Chemical and QSSOP for Macroinvertebrate
Bacteriological Sampling of Stream Survey @ DEC, 27),
Surface Wate(TDEC, 20L1), QSSOHor Periphyton Stream
Environmentalaboratories Survey(TDEC, 2@.0).

Laboratory Quality Assurance Plal
(TDH, 2017), Environmental
Organic SOPs (TDH, 20062014)*,
and40CFR part 136, May 18 2017

*A completelist of TDH Environmental Laboratories Standard Operating Procedures is
included inthe references.

A8 Special Training Requirements/Certification
A8.1 Training

Specialized training requirements for this project are described in this section. This
includes field sampling techniques, field analyses, laboratory analyses, assessments, and
data validation. All specifically mandated training requirements are also summarized here.
New staff members receive on the job training by working with experienaéfdirstas

many different studies and sampling situations as possible. During this training period, the
new employees are encouraged to perform all sample collection tasks under the
supervision of an experienced staff member. Staff members have atieasths of field
experience before selecting sampling sites, sampling alone or leading a team.

Unless prohibited by budgetary travel restrictions, statewide training is conducted at least
once a year through workshops, seminars and/or field demonstraticanrs effort to
maintain consistency, repeatability and precision between field staff conducting surveys.
This is also an opportunity for personnel to discuss problems encountered with the
methodologies and to suggest SOP revisions prior to the annBales@w.

Environmental Laboratory chemists are trained in accordance witlErkE#onmental
Inorganic SOPYTDH, 20022017) and theEnvironmental Organic SOPEDH, 2002
2014). Environmental Laboratory aquatic biologists are trained in accordancehsith
QSSOP for Macroinvertebrate Stream Survdy®OEC, 201) and the QSSOP for
Periphyton Stream Survey§DEC, 20). Microbiologists are trained according to
Standard Methods for Examination of Water and WastewAteHA, 1995).
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The QC coordinator assures that staff members receive required training annually.
Supervisors (and/or managers) assure each employee hired is qualified and properly
trained. A log book of who has been trained and the type of training will be kept in each

EFO. The employeeds supervisor and the Dep
records and documentation. New training requirements are communicated to EFO
managers, QAPP manager;hause QC officers, and other key personnel through email.

PAS mairtains records on statewide training.

1 The QSSOP for Macroinvertebrate Stream Surv€yBEC, 2A7) lists specific
gualifications and training for personnel collecting macroinvertebrate biorecon or
SemiQuantitative Single Habitat samples.

1 TheQSSOP for Gemical and Bacteriological Sampling of Surface W&I&EC,
2011) describes qualifications and training for personnel collecting chemical or
bacteriological samples.

1 The QSSOP for Periphyton Stream Sur¢@PEC, 20L0) describes qualifications
and traimng for personnel collecting periphyton samples.

1 The Environmental Inorganic SOPEIDH, 20022017) and theEnvironmental
Organic SOPs(TDH, 20022014) provide information on analyses and data
validation training requirements for laboratory personnel.

A8.2 Certifications and Credentials

Table 15 summarizes certifications and credentials required for staff members participating
in this project and the timeline needed for obtaining them, if necessary. Certificates and
other documentation are maintairia employee personnel files.
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Table 15 Summary of Required Certifications and Credentialsfor Projects

Title Requirement Other Requirements
Experience equivalent to two years of ftithe professional
biological or related environmental specialty work in wastewate
treatment, pollution control or the analyses of environmental
samples or biological data.
Experience equivalent to four yeafsfull-time professional
biological or related environmental specialty work in waste wati
treatment, pollution control or the analyses of environmental
samples or biological data, including at least one year of
supervisory or advanced working level espece in aquatic,
terrestrial, or wetland biology.
CHEMIST 2 B.S. in chemistry Experience equivalent to one year of Hithe work as a chemist.
CHEMIST 3 B.S. in chemistry Experience equivalent to two years of ftithe work as a chemist.
CHEMIST 4 B.S. in chemistry Experience equivalent to four years of ftithe work as a chemist,
ENVIRONMENTAL B.S. in environmental science, | Five years of fultime professionaenvironmental program work,
FIELD OFFICE biology, chemistry, geology, including at least two years of supervisory.
MANAGER engineering or other acceptable
field
ENVIRONMENTAL There is no formal job description for this classification. The jok
PROGRAM title is EXECUTIVE SERVICE and serves at the pleasure of the
DIRECTOR appointingauthority of the department in which the position is
located.
ENVIRONMENTAL B.S. in environmental science, | Four years of fultime professinal environmental program work.
SPECIALIST 4 biology, chemistry, geology,
physics or other acceptable field
ENVIRONMENTAL B.S. in environmental science, | Or five years of fulitime professional environmental program
SPECIALIST 5 biology, chemistry, geology, work.
physics or other acceptable field
LAB SUPERVISOR 2 | Possession of a doctorate in Two years or responsible professional health laboratory experi
(Certified) microbidogy, biology, chemistry, | and licensed as a Medical Laboratory Technologist by the TDH
or public health and laboratory
practices from an accredited
university
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Table 15 Summary of Required Certifications and Credentialsfor Projects

Title Requirement Other Requirements

LAB SUPERVISOR 3 | Possessionf a doctorate in For Executive Service positioiiaminimum qualifications,
microbiology, biology, chemistry, | necessary special qualification, and examination method are
or public health and laboratory | determined byhe appointing authority.

practices from an accredited

university

MICRO-BIOLOGIST 2 | None Licensed as a medical Laboratory Technologist and experience

(Certified) equivalent to one year of fuiilme employment performing
professional microbiological work.

MICRO-BIOLOGIST 3 | None Licensed as a medical Laboratory Technologist and experienct

(Certified) equivalent to two years of fulime employment performing
professional microbiological work.

MICRO-BIOLOGIST 4 | None Licensed as a medical Laboratory Technologist and experience

(Certified) equivalent to four years of futime increasingly responsible
experience performing professional microbiological work.

TDEC Chief Deputy There is no formal job description for this classification. The jok

Director title is EXECUTIVE SERVICE and served the pleasure of the
appointing authority of the department in which the position is
located.

TDEC ENV Graduation from an accredited | Three years of fultime professional environmental program,.

CONSULTANT 1 college or university with a

bachel orbés degr
science, biology, chemistry,

geology,engineering, engineering
or other acceptable science relaty

field
TDECENV Graduation from an accredited | Three years of fultime professional environmental program,.
CONSULTANT 2 college or university with a

bachel orés degr
science, mlogy, chemistry,

geology, engineering, engineerini
or other acceptable science relaty
field
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Table 15 Summary of Required Certifications and Credentialsfor Projects

Title

Requirement

Other Requirements

TDECENV Fellow

There is no formal job description for this classification. The jok
title is EXECUTIVE SERVICE and serves at the pleasure of the
appointing authority of the department in which the position is
located.

TDECENV Manager 2

Graduation from an accredited
college or university with a
bachel orbés degr
science, biologychemistry,
geology, engineering, engineerini
or other acceptable science relaty
field

Five years of fultime professional environmental program

TDECENYV Manager 3

Graduation from an accredited
college or university with a
bachel or 6s d ergat
science, biology, chemistry,
geology, engineering, engineerini
or other acceptable science relaty
field

Five years of fultime professional environmental program.

TDEC ENV Protection
Specialist 3

Graduation from an accredited
college or universityith a
bachelor's degree in engineering

Three years of fultime professional environmental engineering
work.

TDECENV Scientist 1

Graduation from an accredited
college or university with a
bachel orbés degr
science, biology, chemistry,
geology, engineering, engineerini
or other acceptable science relaty
field
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Table 15 Summary of Required Certifications and Credentialsfor Projects

Title Requirement Other Requirements

TDEC ENV Scientist 2| Graduation from an accredited | Oneyear of fulltime professional environmental program,
college or university with a
bachel orbés degr
science, biology, chemistry,
geology, engineering, engineerini
or other acceptable science relaty
field

TDECENV Scientist 3 | Graduation from an accredited | Three years of fultime professional environmental program
college or university with a
bachel orbés degr
science, biology, chemistry,
geology, egineering, engineering
or other acceptable science relaty
field
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A9 DOCUMENTATION AND RECORDS

A9.1 Field Documentation

Required field data sheets for chemical badteriological samples:

1 Analysis Request and Chain of Custody Form
1 Flow measurement sheat field book(if flow is to be measured)
1 Required field data sheets or field book

The QSSOP for Chemical and Bacteriological Sampling of Surface WaBC, 20L.1)
provides field documentation and chain of custody requirements for chemical or
bacteriological sampling.

Required data sheets foracroinvertebrateamples:

Habitat assessment data sheet

Stream survey sheet

Macroinvertebrate taxa lists and score sheets

Biorecon field sheets (biorecon only)

Site pictures (optional)

Analysis Request and Chain of Custody Form (for samples sent to TDH
Environmental Laboratories for analyses).

= =4 =4 -8 48 -9

The QSSOP for Macroinvertebrate Stream Surv€VBDEC, 2Q7) provides complete
instructions on field documentation and chain of custody requirements for
macroinvertebrate surveys.

Required data sheets for periphyton samples:

1 Habitat assessment data sheet
1 Rapid periphyton survey data sheet
1 Analysis Request and Chain of Custody Form

1
The QSSOP for Periphyton Stream Survé/BEC 2QL0) provides complete instructions

on field documentation and chain of custody requirements for periphyton surveys.

A9.2 EFO Documentation

Required documentation and logs for EFOs:

1 Flow meter calibratiomnd maintenance logbook and manual
1 Field water parameter meter calibration and maintenance logbook and manual
1 Macroinvertebrate sample I¢tm 2017 will convert to Waterlog)
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Macroinvertebrate QC log (if analyzing biological samplekonse)
Periphyton sample log and QC log
Biologist Qualifications

= =4 =

A9.3 Laboratory Turnaround Time Requirements

Generally chemical and bacteriological analyses results are received from the TDH
Environmental Laboratories within 25 days of receiving the sample. If results are not
received in the expected time peri@FO staff or CO PAS stafttontact the appropriat

TDH Environmental Laboratories section manager. Chemical and bacteriological analyses
results sheets are storedectronically and permanently in theDWR central office.
Turnaround time for routine inorganic and organic samples is 25 businessaftiy
receipt of samples. For routine environmental microbiology samples the turnaround time
is 7 business dayafter receipt of samples.Turnaround times for antidegradation SQSH
samples are 30 dayafter receipt of the sample at the labd negotiatedroa projecty-

project basis for other sample8iological analytical turnaround is adjusted according to
specific project deadlinemnd are negotiated per agreements between TDEC and TIDH
results are @eeded sooner than standard &wound times, theriority date is recorded on

the Analysis Request Forms.) Biological samples are maintained for at least five years.
Biological data and field sheets are stoeéectronicallypermanently in th®WR central

office.

A9.4 Laboratory Documentation
A9.4.a Chemical and Bacteriological Documentation

Chemical and bacteriological analyses report
Copy of sample chain of custody

Copy of chain of custody for sample transfer
Chemical and bacteriological sample receipt logs
Chemical and bacteriological agaés QC logs

= =4 =4 -8 -9

The TDH Environmental Laboratories produce/@rk orderreport using Microsoft Excel

and an uploadable EDD in WQX format The work order report (chemical and
bacteriological analyses report) contains sample identification and analytical results. The
Environmental Laboratories Laboratory Quality Assurance PlaiTDH, 2017), the
Environmental Inorganic Laboratory SOR$DH, 20022017), and theEnvironmental
Organic Laboratory SOP6TDH, 20022014) provide required laboratory documentation.
Table 16 lists required chemical and bacteriological analyses results documentation.
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A9.4.b  Macroinvertebrate and Periphyton Documentation
(reporting laboratory may be at field office)

Taxa listin Waterlog EDD Format

Tennessee Core Metramd TMI report in Waterlog format
Periphyton Index Scoring in Waterlog format.

Biological Sample Request and Chain of Custody Form
Biorecontaxa list andndex scores in Waterlog format
Habitat assessmergport in Waterlog format

Stream survey shegt Waterlog format

Sample logWaterlog report)

QC log (Waterlog report)

Rapid Periphyton Survey SheetWaterlog format

E R R T R |

The QSSOP for Macroinvertebrat8tream Survey§TDEC, 2A1) and theQSSOP for
Periphyton Stream Survey$DEC, 20.0) and theBiological Survey Electronic Guidance
(TDEC. 2017)provide detailed information abobiologicaldocumentation. Table 16 lists
requiredbiologicalanalysesesults documentation.

Table 16: Data Reporting Packages

Biological Data Reporting Package Chemical and Bacteriological Data
Reporting Package

Taxa list Analyses results

Biometric Scores Reporting units

Habitat assessment sheet Method

Stream survegheet Laboratory performing analyses

Rapid Periphyton Survey Sheet Analysis Request and Chain of Custg
Form

Analysis Request and Chain of Custd Laboratory Sample Control Log ar

Form Manifest and Inter Laboratory Chain
Custody

Biorecon fieldsheet (biorecons only)

A9.5 Management and Quality Assurance

The QSSOP for Chemical and Bacteriological Sampling of Surface WEBEBEC, 2QL1),

the QSSOP for Macroinvertebrate Stream Survdy®EC, 2A7), the QSSOP for
Periphyton Stream Survey§DEC 2QL0), the EnvironmentalLaboratories Laboratory
Quality Assurance PlafTDH, 2017), Standard Methods for Examination of Waters and
WastewaterPart 9000 (APHA, 1995and 40 CFR136.7 May 18, 2011, which requires
twelve QC elements to be included mé¢ | a b o r a tprovidgsogealitySa@shrance
requirements.

A9.6 Audit Reports
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1 DWR will plan to auditEFOson a regular basiby the QAPP Managesr EFO
Deputy Director (A copy ofthe EFO Auditreport is in AppendiG).

1 EPA audits TDH Environmentdlaboratories every three years with a report
submitted to the Commissioner of TDEC.

A9.7 Other Reports, Documentsand Records

Following processing and quality control checks, chemical, bacteriological, biolcaachl,
habitat results are entered intthe TDEC DWR databasemaintained by PASIn
WATERLOG. Annually, PAS, WNs, and EFO personnel compare results to water
quality criteria and ecoregional reference data to determine use support for waterbodies
monitored in that year. The agreed upon assessmeatsntered into the Assessment
Database (ADB).

Ultimately, the watershed monitoring, assessments, and data in the ADB are used to
produce assessment reports suchlls Status of Water Quality in Tennessee 305(b)
Report(Denton, et al, 204) andthe Final Version Yea2014 303(d) List(TDEC, 2Q.6) of
impaired waters. TMDL monitoring results are incorporated in the TMDL. Ecoregion
reference monitoring is used to refine tRelles of the TDECChapter040040-04-3,
General Water Quality Criteria (TDE@WQOG 2013 and for assessment purposes. The
division uses feedback from EPA, other state and federal agencies, as well as the private
sector, to improve and enhance the reporting process.

A9.8 Data Storage and Retention

Electronic records, includinghé current Waterlog database, arstored onthe TDEC
Central Office serverandare backedip nightly on 22cycle tape by TDEGnformation
Systems personndEnvironmental Field Offices antthe TDH EnvironmentaElectronic
(pdf ) files are stored indefinitely on the DWR H: drivan external harddrive and on
ShardPoint (Table 13j. TDH Environmental Laboratories logs, instrument printouts,
calibration records, and QC documents are stored at TDH Environrhabtatatories.All
noncompliance sample analytical data will be stored for 5 years, and then destitwyed
lab has changed to paperless or electron{pdf) storage proces®henever revisions are
made to this QAPP, the QAPP Project Manager will send an electamiof the updates
to the individuals identified in the distribution list in Sectid3.
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Table 17: Summary of Project Data Reports and Records
RECORD OR DATA ELECTRONIC PAPER
TYPE*
Chemical and H: Lab filesandexternal hard drive
bacteriological analyses| WQDB
reportsand field SHAREPOINT

measurements

STORET LEGACY (up to 1999)
STORET MODERN (1999 to present)
WQX

Chemical and
bacteriological Analysis
Request and Chain of
CustodyForm

H: Lab files SHAREPOINTand
external hard drive

Habitat assessment datg

WQDB (moving to Waterlog)H: lab
biologicalfiles

Someolder data
in watershed
files will be
scanned when
staff time is
available.

Stream survey sheet

WQDB (moving to Waterlog)H: lab
biologicalfiles

Some older data
in watershed
files will be
scanned when
staff time is
available.

Macroinvertebrate
assessment report

WQDB (Moving to Waterlog)H: lab
biologicalfiles

Some older data
in watershed
files will be
scanned when
staff time is
available.

Biological Analysis
Request and Chain of
Custody Form

H: labbiologicalfiles

Some older data
in watershed
files will be
scanned when
staff time is
available.

Macroinvertebrate and
Periphytontaxa lists

SQDATA (Moving to Waterlog) H: lab
biologicalfiles

Some older data
in watershed
files will be
scanned when
staff time is
available.
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RECORD OR DATA ELECTRONIC PAPER
TYPE*

Rapidperiphyton survey | WQDB (Movingto waterlog) H: lab Some older data

data sheet biologicalfiles in watershed
files will be
scanned when
staff time is
available.

Periphyton taxa list SQDATA (moving to waterlog)H: lab

biological fles

Field instrument EFO logbooks

calibration

Diurnal dissolved oxyger Old dataExcel spreadsheetew data in

data TNCON Water database

TDH Environmental TDH

Laboratories instrument Environmental

calibration Laboratories

Fish tissue data Waterlog H: labbiologicalfiles Some older data
in fish files will
be scanned whe
staff time is
available.
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PART B

MEASUREMENT AND DATA ACQUISITION
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Bl SAMPLING PROCESS DESIGN
(Monitoring Program Experimental Design)

The experimental design and rationale were establishied) the Data Quality Objective
(DQO) Process as documented in Part A. The following sections describe implementation
of design.

B1.1 Background and Design
Monitoring Program Strategy

The division has a comprehensive monitoring program that servesvatsr quality
management needs. Groundwater issues are managedifigrent unit in the division
and will be addressed in a separate document.

In 1996, WPC adopted a watershed approach that reorganized existing programs, based on
management, and foaws on placdased water quality management. This approach
addresses all Tennessee surface waters including streams, rivers, lakes, reservoirs and
wetlands. The primary goals of the watershed approach are:

Improve water quality assessments

Assureequitable distribution of pollutant limits for permitted

dischargers

1 Develop watershed watquality management strategies that
integrate controls for point and ngoint sources of pollution

1 Increase public awareness of water quality issues and provide

opportunities for public involvement

T
T

The 54 USGS eigkdigit hydrologic unit codes (HUC) in Tieessee have been divided into

five monitoring groups for assessment purposes. One group, consisting of between 9 and 16
watersheds, is monitored and assessed each year. This allows intense monitoring of a limited
number of watersheds each year withwadtersheds monitored every five years. Tennessee
has completethreeentire cycls.

The watershed cycle provides a logical progression from data collection and assessments to
TMDL development and permit issuance. The watershed cycle coincides with the
development of permits issued to industries, municipalities, mining and commercial entities.
The key activities involved in each fayear cycle are:

1. Planning and Data Collectioni Existing data and reports from appropriate federal
and state agencies well as private organizations are compiled and used to describe
the quality of streams, rivers, lakes, reservoirs and wetlands.

2. Monitoring i Field data are collected for targeted waterbodies in the watershed.
These data supplement existing dath @ used for water quality assessment.
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determine if the waterbodies support designated uses.

4, Wasteload Allocation/Total Maximum Daily Load (TMDL) 1 Monitoring data are

used to determine pollutant limits for treated effluent released into the watershed by
permittees. Limits are set to assure that state water quality is protected. The TMDL

program identifies continuing pollution problems in theéestand then determines how
to solve the problem. The Total Maximum Daily Load is calculated considering all
sources of pollution for the stream segment and includes a masgifetf

5. Permits 7 Issuance and expiration of all discharge permits arehsgnized with
watershed assessments. Approximately 1700 permits have been issued in Tennessee
under the federally delegated National Pollutant Discharge Elimination System
(NPDES) program.

6. Watershed Management Plang Watershed management plans aegeibped for

each watershed. The plans include a general watershed description, water quality
goals, major quality concerns and issues and watershed management strategies.

This approach considers all sources of water pollution including dischargesnfitastries

and municipalities and runoff from agriculture and urban areas. Another advantage is the
coordination of local, state and federal agencies and the encouragement of public

participation.

B1.2 Monitoring Objectives

The purpose of thdi v i s watemq@adity monitoring program is to provide a measure of
Tennessee's progress toward meeting the goals established in the Federal Clean Water Act

and the Tennessee Water Quality Control Act. To accomplish this task, data are collected

and interpretedh order to

1.
2.

Assess the condition of the stateobs

Identify problem areas with parameter values that violate Tennessee numerical

or narrative Water Quality Standards.
Identify causes and sources of water quality problems.

Document areas with potential human health threats due to fish tissue

contamination or elevated bacteria levels.

Establish trends in water quality.

Gauge compliance with NPDES permit limits.

Document baseline waterbody conditions prior to amg@kimpact; provide a

reference stream for downstream or other sites within the same ecoregion

and/or watershed.
Assess water quality improvements based on site remediation,
Management Practices (BMP), and other restoration strategies.

Best

wat e
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9. Identify proper waterbodyse classification, includingAntidegradation
Statement implementation.
10. Identify natural reference conditions on an ecoregion basis for refinement of
water quality standards.
11. Identify and protect wetlands.

B1.3 Monitoring Design

Tennessee uses several methodologies in its waterbody monitoring design. The primary
monitoring design is a fivgear rotational cycle based on USGS eigjigit HUC units.

B1.3.a Watersheds

The watershed approach serves as an organizational framework for systematic assessment
of Tennesseeds watheenmtire Jrairageiatea/as a whals al@®&R i n g
to address water quality problems using an organized schedule and providegepthin

study of each watershe@ncouraging coordination among public and governmental
organizations.

The watershed approach is a fivgrear cycle that has the following features:

1 Commits to a monitoring strategy that results in an accurate assessweaterof
quality

Synchronizes discharge permit issuance with the development of TMDLs
Establishes TMDLs by integrating point and fmmnt source pollution

Partners with other agencies to obtain the most current water quality and quantity
data

= =4 =

To attain thevatershed goals mentioned above, four major objectives must be met:

1 Monitoring water quality intensively within each watershed at the appropriate
time in the fiveyear watershed cycle

1 Establishing TMDLs based on best available monitoring data and sognde

91 Developing a watershed water quality management plan

9 Attaining good representation from all local interests at public meetings and
continuing a dialogue with local interest throughout the ywar cycle

Watersheds are organized by the 54 U®@Bt digit HUC codes found in Tennessee.
The watersheds are addressed by groups on-gdaecycle coinciding with permit
issuance and renewal. Each watershed group contains between 9 and 16 watersheds.
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Six key activities occur during the cycle:

1. Planning. Existing data and reports from appropriate federal, state, and local agencies
and citizenbased organizations are compiled and used to describe the quality of rivers and
streams, and to determine monitoring prioriti€siority of streamgo besampledare

listed in Section B.1.4 of this document.

2. Monitoring. Field data is collected HYWR staff for streams previously prioritized.
These data supplement existing data and are used for water quality assessments.

3. AssessmentMonitoring datas used to determine if the streams support their
designated uses based on stream classifications and water quality criteria. The assessment
is used to create tI893(d)List and the305(b)Report.

4. Wasteload Allocation/TMDLMonitoring data is used tetermine pollutant limits for
permitted dischargers releasing wastewater to the watershed. Limits are set to ensure that
state water quality is protectivEMDLSs are studies that determine the point and nonpoint
source contributions of a pollutant in twatershed.

5. Permits.Issuance and expiration of all discharge permits is synchronized to the five
year watershed cycle. Approximatdly00 individual permits are issued by Tennessee
under the National Pollutant Discharge Elimination System (NPDES).

6. Watershed Water Quality Management Plafikese watershed plans include a general
watershed description, water quality assessment summary results, inventory of point and
nonpoint sources, water quality concerns, federal, state, and local initiatides, a
management strategies.
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Planning &
Data Review

Monitoring

Figure 2: Graphic Representation of the Watershed Cycle

More details may be found on tB&VR homepage ;
http://tn.gov/environment/water/watersheds/index.shtml

The watershed management groups are shown in Figukaaitoring activities are
coordinated with TVA, DOETDA, TWRA, USGS, and USACE avoid duplication of
effort and increase watershed coverag
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B1.3.b Ecoregions

Tennessee relies heavily on ecoregions to serve as a geographical framework for
establishing regional water quality expectations (Arnwine et al, 2000). Tennesszke has
Level IV ecological subregions in the state (Figure 3)le@®n criteria for reference sites
included minimal impairment and representativeness. Streams that did not flow across
subregions were targeted so the distinctive characteristics of each subregion could be
identified.

Three hundred and fiftthree poential reference sites were evaluated as part of the
ecoregion project. The reference sites were chosen to represent the best attainable
conditions for all streams with similar characteristics in a given subregion. Reference
conditions represented a sdtexpectations for physical habitat, general water quality and

the health of the biological communities in the absence of human disturbance and
pollution.

Based on EPA recommendations, three reference streams per subregion were considered
the minimumnecessary for statistical validity. Only two streams could be found in smaller
subregions. Seventy streams were targeted for intensive monitoring beginning in 1996.
After analyses of the first yearo6s dsat a,
per subregion would be more appropriate. Where possible, additional reference streams
were added. However, in smaller subregions or those with widespread human impact this
was not possible. Forfpur reference streams were added to the study reguhin
intensive monitoring at 114 sites beginning in the fall 1997. There were between two and
eight reference streams targeted in each subregion.

All reference sites were monitored quarterly for three consecutive years. Since 1999, sites
have been moroted as part of the fivgear watershed cycle. New reference sites are
added, as they are located during watershed monitoring, while some of those originally
selected sites have been dropped due to increased disturbances or unsuitability. This
referencalatabase has been used to establish regional guidelines for wadeable streams.

In 2007, & additional subregionwereadded in ecoregions 66, 68, 69 and 73 resulting in
31 Level IV ecoregions in Tennessda. addition, the names of four subregions have been
revised (65e, 66d, 69d and 73a).

With the exception of 69e, the majority of new subregions are very small or the streams
originate in a different subregion. Therefore, it may not be necessary gp@sshle to

find reference streams. Until such time as reference sites can be established these
subregions will be treated as part of their original subregion and/or bioregion for
assessment purposes.
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B1.4 Scheduled Project Activities Including Measuwement Activities

Monitoring Priorities

The division maintains a statewide monitoring system consisting of approximately 7000
stations (Figure 4). In addition, new stations are created every year to increase the number
of assessed streams. Approximately 600 stations will be monitored 16-EY (Figure 5

and Appendix A, in Section Il). Stations are sampled monthly, quarterly, bimonthly, semi
annually, or annually depending on the objectives of the project. Within each watershed
cycle, the locations of monitoring stations are coordinateddsgtvihe central office and

staff in the eight Environmental Field Offices (EFOs) and the Mining Unit located across
the state, based on the following priorities.

Prior to developing workplans, field staff should coordinate with other monitoring
agencies \thin the watershed in order to maximize resources and avoid duplication of
efforts.

1. Antidegradation MonitoringBefore the division can authorize degradation in
Tennessee waterbodies, the appropriate category under the Antidegradation Policy
must be deermined. These categories are (1) Available or (2) Unavailable
Parameters, (3) Exceptional Tennessee Waters, or (4) Outstanding National
Resource Waters (ORNLs). ORNLs can only be established by promulgation by
the Tennessee Board of Water Quality, &itl Gas. The other three categories
must be established by division field or permitting staff. Complicating matters
further, waterbodies can be in more than one category at a time, due to the
parametesspecific nature of categories 1 and 2 above.

If a permit application requesting authorization to degrade water quality is for a
stream without recent (within last five years unless conditions have changed) water
guality data, unless the applicant is willing to provide the needed information in a
timely mamer, these surveys must be done by field office staff. Because the
identification of antidegradation status must be determined prior to permit issuance,
this work must be done on the highest priority basis.

Streams are evaluated as needed in respomsguests for new or expanded

National Pollutant Discharge Elimination System (NPDES) and Aquatic Resource
Alteration Permit (ARAP) permits, including ARAP water withdrawal applications.
Streams are evaluated for antidegradation status based on a statdavdiuation
process, which includes information on specialized recreation uses, scenic values,
ecological consideration, biological integrity and water quality. Since permit
requests generally cannot be anticipated, these evaluations are generally not
included in the workplan. The number of antidegradation evaluations conducted by
the state is steadily increasing as the process becomes more refined and
standardized.



State of Tennessee Department of Environment and Conservation
QAPP for 106 Monitoring
REVISION NO. 12
DATE: October 2017
PageB1 of 260

2. Posted Streams: When the department issues advisories due to elevated public
healthrisks from excessive pathogen or contaminant levels in fish, it accepts a
responsibility to monitor changes in those streams. In the case of fishing
advisories, in conjunction with the monitoring cycle, field office staff should
determine when tissue salep were last collected and if appropriate, notify the
central office that the state lab should be contracted to sample in the upcoming
watershed year, unless another agency like TWRA or TVA are willing to do the
collections. This should be coordinatedhwthe central office. During review of
field office monitoring plans for the upcoming watershed year, central office may
also discuss needed tissue sampling with the field office.

For pathogen advisories, in conjunction with the monitoring cycle, moBtidoli
samples, plus a minimum of one geo mean sample (5 in 30) must be scheduled and
accomplished. If another entity (such as an MS4 program) has already planned to
collect samples, that effort can substitute for division sampling, if staff have
confidence thithe other entity can meet data quality objectives. However, field
office staff must confirm that this sampling is taking place, remembering that the
ultimate responsibility to ensure that sampling is done remains with the division.

As fish tissue or ghogen results are received and reviewed, field office staff
should communicate with the central office and vice versa if it appears that an
advisory could possibly be lifted. Additionally, field office staff have the primary
responsibility to ensure thakisting signs on posted waterbodies are inspected
periodically (annually is preferred) and replaced if damaged or removed.

3. Ecoregion Reference Streams, Ambient Monitoring Stations, and Southeastern
Monitoring Network Trend Stations (SEMNEstablisheacoregion or headwater
reference stations are monitored in conjunction with the watershed cycle. Each
station is sampled quarterly for chemical quality and pathogens as well as in spring
and fall for macroinvertebrates and habitat. Periphyton is saraptadduring the
growing season (April October). Both sermuantitative and biorecon benthic
samples are collected to provide data for both biocriteria and biorecon guidelines.
If watershed screening efforts indicate a potential new reference siee, mor
intensive reference stream monitoring protocols are used to determine potential
inclusion in the reference database.

Ambi ent Monitoring Sites are the division
disruption in sampling over time reduces our &ptlb make comparisons.

Regardless of monitoring cycle, all ambient stations must be sampled quarterly

according to the set list of parameters established for this sampling effort.

Southeastern Monitoring Network Stations: Like ambient stations, SEMisrst
within each field office area must be sampled according to the project plan and
grant for this project, regardless of watershed cycle.
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4. 303(d) Listed segmentsthe 303(d) List is a compilation of the streams and lakes
i n Tennesseequalaitt yarlei niiwtaggdead and need addi
Water quality limited streams are those that have one or more properties that
violate water quality standards. They are considered impaired by pollution and not
fully meeting designated uses.

Like posted streams, by identifying these streams as not meeting water quality
standards, the division accepts responsibility to develop control strategies and to
continue monitoring in order to track progress towards restoration.

Impaired waters are mdared, at a minimum, every five years coinciding with the
watershed cycle. Waters that do not support fish and aquatic life are sampled once
for macroinvertebrates (semuantitative sample preferred) and monthly for the
listed pollutant(s). Streams Witmpacted recreational uses, such as those impaired
due to pathogens are sampled monthlyHazoli. Another acceptable sampling
strategy forE. coli is called the Horton Rule. In this approach, an initial geometric
mean within the first quarter is ¢etted (5 samples within a 2@y period). If the
results are well over the existing water quality criterion of 126 colony forming
units, no additional sampling needs to be done. If results meet the water quality
criterion, staff will continue with monti samples during the remainder oéth
monitoring cycle. If the genean is not substantially over the criterion, field staff
may at their discretion continue monitoring in the hope that additional samples will
indicate that the criterion is met.

For paameters other than pathogens, resource limitations or data results may
sometimes justify fewer sample collections. For example, there are cases where
pollutants are at high enough levels that sampling frequency may be reduced while
still providing a stastically sound basis for assessments. In other cases,
monitoring may be appropriately bypassed during a monitoring cycle. (Chapter II,
Section C).

When developing workplans prior to the next monitoring cycle, field office staff
should coordinate witthe Division of Remediation (DoR) to confirm that any
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) sites are being monitored by either DoR or the permittee. DoR should
be specifically asked if the site continues to velater quality standards. If not,
sampling should be designed to document improvement and provide a rationale for
delisting.
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5. Sampling downstream of Major Dischargers
cycle, the major dischargers should be identifi€tiations should be established at
those waterbodies, if the facility does not currently hav&neam monitoring
requirements built into their permit. The pollutant of concern and the effect it
would have on the receiving stream may determine théidocaf the station.
(Note: stations may not be required for dischargers into very large waterways such
as the Mississippi River or large reservoirs.) Frequent collection (monthly
recommended) of parameters should include those being discharged, Qifsla S
survey if the stream is wadeable. Stations downstream of STPs or industries that
discharge nutrients should include a SQSH, plus monthly nutrient monitoring.

Stations should also be established downstream of CAFOs with individual permits
or othersm which water quality based public complaints have been received. The
emphasis should be on monitoring biointegrity (SQSH survey if the stream is
wadeable or in a region in which SQBANK surveys can be done) and monthly
nutrient and pathogen sampling.

6. TMDL: Waterbody monitoring is required to develop TMDLs. Monitoring for
scheduled TMDLs in the watershed group is coordinated between the Watershed
Management Unit (WMU) manager and the EFOs to meet objectives for each
TMDL. The frequency and parametersmitored for TMDL monitoring depends
on the specific TMDL. Detailed information about TMDLs can be found in the
departmentés 106 Monitoring QAPP, (TDEC
Monitoring to Support TMDL Developmeg2001).

7. Special Project MonitoringOccasionally, the division is given the opportunity to
compete for special EPA grant resources for monitoring and other water quality
research projects. If awarded, activities related to these grants become a high
priority because the division is undmntract to achieve the milestone set out in
the workplan. Federal funds might have to be returned if the division fails to meet
project goals. Additionally, failure to meet grant obligations may result in a loss of
competitiveness for future grant opphmities.

Normally, monitoring activities related to these projects is contracted out to the
state lab. However, if problems arise, field offices might be called upon if the lab

is unable to fulfill the commitment. Examples of historical specialissudclude:
sediment oxygen demand surveys, nutrient studies, ecoregion delineation, coalfield
studies, air deposition surveys, reference stream monitoring, and various
probabilistic monitoring designs.
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8. Watershed Monitoring In addition to theprevious priorities, each EFO should
monitor additional stations to confirm continued support of designated uses and to
increase the number of assessed waterbodies. Macroinvertebrate biorecons, habitat
assessments, and field measurements of DO, spedifittictance, pH and
temperature are conducted at the majority of these sites. These priorities include:

Previously assessed segments, particularly large ones, that would likely revert to
Category 3 unassessed status. (Note that a single site per assgssed segenerally
adequate if assessment was supporting and no changes are evident).

Sites below ARAP activities or extensive nonpoint source impacts in wadeable streams
where biological impairment is suspected. Examples might be unpermitted activities,
violations of permit conditions, failure to install or maintain BMPs, leacse

development, clusters of stormwater permits, or a dramatic increase in impervious
surfaces.

Unassessed reaches especially in third order or larger streams or in disturbed
headwaters.

Prerestoration or BMP monitoring. In most cases this sampling would be to document
improvements, but might also be needed to confirm that the stream is a good candidate
for such a project. This protects against the possibility that a gezarscould be

harmed by unnecessary restoration.
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65a Blackland Prairie

66k Amphibolite Mountains

69e Cumberland Mountain Thrust Blod

65b Flatwoods/Alluvial Prairie Margins

67f  Southern Limestone/Dolomit
Valleys and LowRolling Hills

71e Western Pennyroyal Karst

65e Northern Hilly Gulf Coastal Plain

679 Southern Shale Valleys

71f Western Highland Rim

65i Fall Line Hills

67h Southern Sandstone Ridges

71g Eastern Highland Rim

65 Transition Hills

67i Southern Dissectdidges & Knobs

71h Outer Nashville Basin

66d Southern Crystaline Ridges a
Mountains

68a Cumberland Plateau

71i Inner Nashville Basin

66e Southern Sedimentary Ridges

68b Sequatchie Valley

73a Northern Holocene Meander Beltg

66f Limestone Valleys and @es

68c PlatealEscarpment

73b Northern Pleistocene Valley Train

669 Southern Metasedimentg
Mountains

68d Southern Table Plateaus

74a Bluff Hills

66i High Mountains

69d Dissected Appalachian Plateau

74b Loess Plains

66j Broad Basins

Figure 3: Level IV Ecoregions in Tennessee



