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FORWARD:

This document is the Quality Assurance jBcoPlan (QAPP) for the Georgia Environmental Protection
Division (GAEPD) Surface War Modeling and Monitoring Projects. This QAPP applies to the
collection and assessment gioundwater ath surface water quality data B$AEPD for a five-year
period (208-2022). Annual addendums to this QAPP shall be providedJiS. Environmental
Protection Agency(USEPA), Region IV and other users for any programmatic changes affecting the
moritoring or nodeling programs.

This five-year program QAPP shall be annually supplemented by pispecific water quality modeling
andsampling plans that prode detailednformaion regarding individual project sampling design.

QAPP Format:

Il owing the USEPAO®s requirement

This QAPPhas beengpar ed f o
2001 andrQué&ty RsAudaace Brofd PlhasnEReQA/G-6,

(EPA QA/RS Mar c h
December 2002).

Document Availability:

The 201822 QAPP is available n electronic format (pdf, CD and GAEPD website:
https://epd.georgia.gov/watershprbtectionbranch

Electronic and paper copies of Si)APP are available uponequest. Rqguestsshauld be submittedo
Susan Ruffit470-938-3376, Susan.Ruff@dnr.ga.gper by mail a2 MLK, Jr., Drive, S.W.Suite 1152
Atlanta, GA 3034.
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Email Address:Anna.Tryszczynsk@dnr.ga.gov

Jeff Moore EPD Laboratory QA Manager
Georgia DNR, Environmental Protém Division
5804 Peachtree Corners East

Norcross, GA 30093403

Phone: (678) 248384

Email Address:Elizabeth.Booth@dnga.gov

ElizabethBooth, FogramManager (Modelingind Monitoring Project Manager)
Watershed Protection Branch

Georgia DNR, Environmental Protection Division

2 MLK, Jr. Drive,S.W., Suitel 152, Atlanta, GA 30334

Phone (470) 6072439

Emai Address: Elizabeth.Booth@dnga.gov

JoshWelte, Unit Manager (Water Quality Modeling Unit)
Watershed Protection Branch

Georgia DNR, BvironmentaProtection Division

2 MLK, Jr. Drive, S.W., Suitd152, Atlanta, GA 30334
Phme (470) 524524-0823

Email Address:Josh.Welte@dnr.ga.gov

Tyler ParsonsUnit Manager (TMDL Modeling and Developmédihit)
Watesshed Protection Branch

Georgia DNR, Environmental Pesttion Division

2 MLK, Jr. Drive,S.W, Suie 1152, Atlanta, @ 30334

Phone((470) 5241724

Emal Address: Tyler.Parsons@dnr.ga.gov

SusarSalter, Enwionmental Specialist (Monitoring & Assessment QA Offjce
Watershed Protection Brah

Georgia DNR,Environmental Priection Division

2 MLK, Jr. Drive S.W., Suite 1152, Atlanta, GA 30334

Phone((470) 5240731

Email Address:Susan.Salter@dma.gov
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Reid Ackson Unit Manager (Soutlseorgia Monitoring Unit)
WatershedProtection Branch

Georgia DNREnNnvironmental Protection Division

400 Commerce Center Dr., Brunswick, GA 31523
Phone: 912)262-3001

Emai Address: Reid.Jackson@dnr.ga.gov

Clete Baton, Unit Manager (Noth Georgia Monitoring Unit)
Waterdied Protection Branch

Georgia DNR, Environmental Protection Division

7 MLK, Jr. Drive, S.W. Suite 450, Alanta, GA 30334
Phone(470) 2514769

Email Address:Clete.Bartoi@dnrga.gov

Shea Bettner, Unit Marager (Facilities Monitoring Unit)
Watershed Protection Branch

Georgia DNR, Environmental Peattion Divison

7 MLK, Jr. Drive, S.W., Suite 450, Atlanta, GA 3083
Phone(470)5245781

Emal Address: Shea.Bugher@dnrga.gov

Alyssa PertersonEnvironmental Compliance Special{Monitoring Database/S Officer)
Ambient Monitoring Unit

Watershed Protection Branch

Georgia DNR, Environmental Protecti@ivision

400 Commerce Ceet Dr., Brunswick, GA 31523

Phore: (912)251-8200

Email AddressAlyssa.Peteson@dnrga.cv

Joy Hinkle Unit Manager (319(h) Grangsdministration)
Watershed Protection Brah

Georgia DNR, EnvironmentaProtection Division

2 MLK, Jr. Diive, S.W, Suite 142, Atlanta, GA 30334
Phone(470) 5240692

Email Address:Joy.Hinklg@dnr.ga.gov

A hard copy inpaper format and in agledronic forma on CD have &en placed in thenain file room in
theWatershed Potection Branch office located 2tMLK, Jr. Drive, S.W., Suite 1152, Atlanta, GA
30334and dl documentgo be posted on thHBAEPD internet sitehttps://epd.georgia.gov/waitsted
protectio-branchtechncalguidance
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A4. Program Descrption and Organization

The GAEPD Watershed Protection Branch (WPB) is responsible for implementing a nofrirgrams
in accordance with Federal requirements utiderClean Water Act (CW). Among thes are:

Monitoring and Assessmén of t hatasSt at edbs W
Water Quéity Modeling to Determine Available Assimilative Capacity
Development of Wasteload Allocati®ffWLAS)

Development of Total Maximum Daily Loads (TMDLS)

Coordination of TMDL Inplementation Pla Developmenand Administration
Wastewater NPDE&ndLand Application System (LAS) Permitting
StormWater NPDES Program

Water Withdrawal Permitting Program

Non-Point Souce (NPS) Program

Grants Program Administratio

E R I E

Conducting water quiy monitoring aad modeling tosupport the deminationof the Satewaterbodie$
Assimilative Capacities and the developmeniNdsteload Allocations (WLAS), Total Maximumally

Loads TMDLs), and Water QualitystandardgWQS) forGe or gi a 0 s , eduanes andvetlantisa k e s
is esential to the wdt performed by theNPB. The Wateshed Planning & Monitoring Program
(WPMP) within the WPB is taking the lead for the waterligpianodeling projects. Funding for the
water quality mdeling work is generatedhrough Sectioa 106, 104(b¥), and 604(b) warshed
managemenand water qualty modeling resources. The watershed, |alel estuary modeling efforts

may beperformed though a contict.

Monitoring, assessment, and data managnt performed as paof these prograsimeet the teiasic
elements of State watemontoring programoutlined by the USEPA and the prerequisites of the CWA
Section 106.

1. Monitoring Program Sategy: A log term monitoring strategy that serves the
Stat eds wat eagenaptunadds ah gddresses laktateground wagr and
surface wagrsincluding rivers, streams, lakes, estuaries, and coastal waters.

2. Monitoring Objectives: Monitoring Objéiges that ge effective in generating data
that serveshie water quality manageamtdecision neds.

3. Monitoring Design: A monitang design devejmedto select ample sites that fulfill
the expectations of the monitoring objectives.

4. Core and Supplementalvater Qualiy Indicators: Core indicators selected to
evaluate the designated eiof the waterbaly with supplenental indicatorsselected
accordingto site-specifc decision criteria.

5. Quality Assurance: Quality Management Plans and Quality AssurancetHRtgas
aredeveloped and implemented to ensure thedialof monitoring and dbaatory
activities.

6. Data Marmmgement: An elecbnic data systenfor starage andretrieval of water
quality data.

7. Data Analysis and Assessment: A methodology developedatgzanand asess all
available and existing data for allaterbog types in the te with criteia adopted
under t he Setcudlitg Siamdaisy a t

8. Reporting: The State produces water quality reports and lists as required by federal
regulations.
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9. Progranmatic Evalation: The State conducts periodic revievst® water quality
monitoring program ¢ determine he well the programserves its wategudity
decisins needs for all state waters and makes adjustments to the program as needed.

10. General Supporand Infrastucture Planning: Current and future resoureeds are
evaluated fofull implementaion of the waer quality monitoing program stragy.

The respasibility for groundwater andurface water quality monitoring and assessment is a primary
regonsibility of the WPMP within the WPB. The WPMP cooratigs the collection anddivery of
sampes by field dfices in outlyingGAEPD District offices ad throwgh joint funding agreements and
contracts with the U.S. Geological Survey (US@B8J the Colurbus Water Wiks (CWW). The Grants
Unit within the WPB cordinates additional datcollection byoutside entits through the adimistration

of 319h) grants.

Funding for the water quality modeling and monitoring work perforfioedVPMP is throughStateand
FederalSections 106 and 604(lgrantswater qualityresources. The WPMP ke principle dta user
with the general publiand other outsidegencies as seondary users of the water quality data. Water
guality data obtained through the monitoririfpes of the project(s) are used in the developmenthef t
305(b)/303(d) repontig and assessmenf State watrs, TMDL developrent, WLA developmet, water
quality modeling, basin planning activities, watershed assessniMiDL Implementation Plan
developnent streamrestorationand norpoint source controls,nd NPDES permit compliare After
being QA / Q Cdll anonitoring datais input into GAEPD Geagia envirOmental Monitoring and
Assessment System (GOMAS) database and then uploaded to STORET vian®/@adeavaiable to
the public. All data areprovided tothe USEPA, local ageres universities environmentagroups, and
private citizensiponrequest A pubic interface for GOMAS is currently under development.

The QAPP is available for publieview at anytime on the GAEPD website Any individuals,groups or

agencies congtting Section 39(h) Grantfunded projects aradvised by thésAEPD& Setion 319(h)

Grant Managers and the Water Quality Monitoring Unit ManageGAEPDG s we b softhe posti
Staed6s Rul es and Re gulnaftwatermualitygsampleandsubmigtabfcdatd tbtiec t i o
GAEPD for consiceration in the 306)/303d) lising process. The web site includes links to the

GAEPDG s Qual ity Assur aneraing Maadures |(SOPsSforaatal alleaion,Qhe

Guidarce Document for Submittaof Data to theGAEPD, and tle Secretary of Stae 6 s Laborato
Analytical Accredtation requirements. In addition, when making a Section 319(h) Grant application, the
grante is advisedy GAEPDO s Secti on 319 Guiabilty of Mhe GAEBDEQARPf t he
and theprocedures atained within. Ay academic, puldj or private aganization or group generating

data for wuse in Geor gi stguredts somg withehe provisidns althis er q u .
QAPP, samplinguality assurance plaequirements, an®OPs for watequality data cdéction.

The orgaizational aspets of the program provide the framework for conducting tasks. They can also
facilitate projet performace and adherence to quality control (QC) pdures and quality assamce
(QA) requiements. Key mject roles areilfed by those pesors responsibé for ensuring the gathering of
valid data and the routine assessment of the data for preeistbaccurgy, as well as the data users and
the persory) responsible for appwing and acceptg final prodats and deliveralels. The program
organizion chat for water quality modeling is presented in Appendixwhich includes relationships,
lines of communicéion among all participants and data users] aach of their respoitslities. The
organizationathart for water gality data colletion, analysis,and assessment is included in Appendix B.
Table 1 below provides a more detailed descripiotie roles and responsibilitiesf staff involved in he
planning, participatin, and reportig activities br water quality nedeling and monitong projects
initiated by the Georgia Department of Natural Resources (DNR).
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Table 1. Program Roles and Responsibilities Related to Water @ality Modeling, Monitor ing, and
Data Us

Name Project Role and Responibility

AniaTruszczynsk Watershed Protection Branch Chief

Mark Tolbert Manager ofGAEPD6 s Labor at ory Operat.i

Phillip Mitchell GAEPDOs Laboratory Quality Assu
Supervises Uni€oardinatorsand Project Mnager

ElizabethBooth Project Planing, Water Quality &rdards

Puchase Approval

Monitoring & Assessment QA Officer
305(b)/303(d) Listing and Rerting
Supervises field staff, Project plaing

Unit QA/QC Officer

Reid Jackson Maintains Approved QAPP

Repot generation (Rivis/Stream$zstuariey
Stdf Training

Supervises field staff, Project planning
Unit QA/QC Officer

Susan Salter

Clete Barton Maintains Approed QAPP
Repat generation (Rivers/Streams /Lakes)
Staff Training
Supevisesfield staff, Projecplanning

Shea Butner Report gneration (Facilities)

Staff Training

Data QCOfficer, Data Management
Alyssa Peterson Record Management

GIS Management

TMDL decisions and development
Unit QA/QC Office

Tyler Parsons

Modeler
Matthew Revel _
TMDL development and WatershitAssessment rewe
Modeler
Vacant .
TMDL devdopmert and Watershed Assessment review
Modeler
Vacant ;
TMDL development and Watershed Assessmeviere
Josh Welte WasteloadAllocationsand Waterséd Plaming documents
Unit QA/QC Officer
AzaiinaCarmical Modeler
Wasteload Abcations development
Modeler
Sarah Coutre )
Wasteload Allocations development
Larry Guerra Modeler
y Wasteload Allocations del@pment
Modeler
Poga Jadhav .
9 Wasteload Allocations devagment
Lucy Sun Modeler
Wasteload Albcations develpment
Cody Jones Field staff

Benthic Asesmen/WQ Monitoringi Atlanta Regional @ice
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Name Project Role and Responibility
Field staff
Vacant Fish Tissue PiectsiWQ manitoring andassessnrd i Atlanta
Regional Office
. Field staff
Bridget Munday WQ monitoring and aessment AtlantaRegional Office
Brian Keebler Field staff . - . )
WQ monioring and asssmenti Atlanta Regional Office
Abby Tatum Field staff. , ) . )
WQ monitoring and aessmenti Atlanta Regional Office
Emily Taff Fieldstaff o
WQ monitoring &d assessmén CartersvilleRegionOffice
. Field stf
Jordan Wrieman WQ monitoring &d assessmeiitCartersville Region Office
Eric Peeler Field staf_f : . . . ,
WQ monitoring and assessnié Carteryille Region Office
Benjamin Hutton Field staf_f : . . .
WQ monitoring and assessménfAugust Region Offte
Allison Morris Field staff . . . i
WQ monitoring and asessmernit AugustaRegion Office
Clayton Adams Field staff , . . . '
WQ monitoring ad assessmeiitBrunswick Regpnal office
Vacart Field staff_ _ ) . _ _
WQ monitoring and assessménBrunswik Regional office
Sarah Dubse Field staf_f _ ) . _ _
WQ monitoring and assessméanBrunswick Regional office
Ryan Carter Field staff . o . '
WQ monitoring ad assessmeiitTifton Regioral Office
Travis West Field sta_f f . - : '
WQ monitoring and assessmen(Tifton Regional Offie
Vacant Field sta_ff . - . .
WQ monitoring and asssmenti Tifton Regional Office
Chip Scroggs Field staff o " . .
Ground Water monitoring and &ssmenti Atlanta Regional Office
Tony Chumbky Field staff . . . .
Growund Wate monioring and assessmeintAtlanta Regimal Office
Steve Wiedl Supervges Wet_lan_dstaff _ _
Wetlands Monitoring Atlanta Regpnal Office
Kaela Gossett Field staff T . )
Wetlands Monitomgi Atlanta Regional Office
Vacant Field staf L . .
Wetlands Monitomigi AtlantaRegional Office
. Field gaff
Bradley Smith Wetlands Monitoring Brunswick Regional Offce
. Field staff
Cody Gilbert Fadlities Compliance Sampling & Evaluation
Kevin Blair F|dq_§taff . . i
Facilities Compliance Samplj & Evaluation
Joy Hinkle 319(_h). Grant Gordinator _ .
Administration of grant fuded outside data collection

WPMP is responsibldor developing the data qualitybjectives for final use of the data. This BRA
providesgeneral descriptions of theork to be perfornedto syppat the development ofvater quality



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Pagel6 of 210

models, the standards be met, and the procedurestthreused to engre that the modeling results are
scientifically valid and defensible and thahcertaintyhas been reduced to a knowand pratical
minimum. In addition, this QAPP adesses the use of data collected @EPD, USGS and other
entities for variouspurposs. The water quality modeling wordoes not require the collection of primary
data. If itis determined during the datvaluéion effort and afer corsultation with tle GAEPD Project
Manager that the coliéion of primary datas required, that collectim will be covered by this QAPP h&
GAEPD will be responsible for implementirguality asstance and quality control @QC) procedures
for their field sampling and lalratory analytical activities according establishedsAEPD protocols
This QAPP desdbes the methods and procedutiest will beusedby the GAEPD and their contretors

to ensire the quality, accuracy,rgrision and comfetenessof the data collected rad analyzed and
describesthedatadqua t y obj ect ifwna sse. Ang ousidelorganidation, ahatsubmiista
to GAEPD for assessment purposes, willrbgquired toadhere to the conditions ohis QAPP. Any
projectspecific sampling project will be required to submit samplinglans to be approved by the
GAEPD.

A5. Problem Ddinition/Background

As part of inding agreements between the State and tHePBSGeorgiaagrees to model and monitor
the waers of thestate and repat findings to tle USEPA as well as other customersdastakeholders, in
order to suport the goals othe CWA. The CWA defines as ithjective:

iféto restore anital phasiah and bialogidalingegripdfitheN a t | oater§, snd, w
whee attainable, taachieve a level of water quality thptovides for the protection arpropagation of
fish, shellfish, and wildlife, anfdr recreation in and on the wateér

The GAEPD is the waer quality management aggndesigrted to inplementthe provisions of the
CWA within the State of Georgia. Thesponsibilities of th&SAEPDunder the CWA are tamprove and
protect water qualityn the State. GAEPD and/or their contract(s) are respmsible for developing
analytcal mockling took for paforming resource assesgnts of the assimilative capacity afBlDL of
selected water bodie&AEPD and/or itscontractor(s) develop computer dading tools for watersheds,
streams and river estuarigsand lakes. The results tiis wak are used by GAEPD in support of
regulabry and permitting activity and by riegal water planning councilfiithe refinement fotheir
Water Development and Ceervation Plans in support of the Georgia Carhpnsive Sttewide Water
Management Pla

GAEPDb6 s  wgaatityemronitoring program isntended to provide a measure of pregreoward meeting
the goals esblished in the CMA@ and Geor gi a6 s trolWAact. eThis iQ achievéedtby Co n
determining us@attainmenstatus of surface waterstime Stag.

To acomplishthis pupose, data areotiected and assessed in order to:
f Asess the condswateren of the Stated
Identify areagpotentially inviolationdfGe or gi adés numer i c atystamdardmar r at i
Identify causes and soucef waer qualityproblens.
Document areas withgiential human health threats fromweleed bacteria levels.
Screen ish in selected warbodies for fish tissue contan@ints (metals, PCBs and organo
chlorine pestiitles) to povide for public health riskssessnrd.

1 Over helongtem, mllect water qualy data to enable the determinatiohti@nds in parameter
concentrdons and/or loads

1 Gauge compliance with NPDES pat limits.

il
il
il
il
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1 Document baseline conditions priora potetial impact or as a referensereamfor downsteam
uses a other sites withirthe same eceegion and/or watershed.

1 Assess water quality improventsnbased on site emediation, implementation of Bes

Management Practices, and other restoragicategies.

Identify proper water useassificaions, induding anti-degadation policy finplementation.

Identify natural refemece conditions on an egegion basis for refinerant of water quality

standards.

= =4

Water quality data collected is compared tdecia andstandards set forth in Geoagd s sRwdl e
Reguations for Water Quality Contrg Chapter 3943-6-.03 and the LevelM ecoregional reference
condiions.

Table 2. Project Decision Statement and Actions

Decision Statenent Actions To Be Taken

Compae monitoring reglts to Water Quality Rules ang
Reguldions, Chapter 39B-6-.03, waer quality critera
Assess the cotitibn of the Staté waters and regional reference datadetermine if waters are
supporting their desigated usesPublish biennial
305(b) reprt.

Identify prcdblem araswith parameter valuethat
exceed Geor gi aréatve waterrgeality

standards Identify causesnd sources of water qualit Include in the 303(d) List of Waters.

roblems.
gocument agas with potential human héathreds Notify public of water contact or fish consumgri
from elevated lackrialevels orfish tissue advisory atvaterbodes that pose a threat torhan
contamination. health.
Monitor 303(d) listed waters Refine 303(d)List.
Monitor major and minoNPDES Rrmitted fadlity Compare results to NPDES Permitleéint limitations.
dischages to State wate Issue notie of violation if limits exceeded.
(Fj’gt%rlmze TMDL development and collect appropriate Develop TMDL by developing analytical motieg tods

Identify natul reference conditionsn an eceregion
basis for refinemerdf water quality standards.
(Monitor Level IV eo-regional reference sites).

Dataused to refine water quality criteria and eco
regionalwater quality expectations.

Assign useclassification to all monitoredatertndies in
Identify waterbog use clasifications. the watershed grougddentify tier statis for waters
where regulatory dgsions are needed.

A6. Project/ Task Desciption and Schedule

Modeling
Major modding acivities include the assenblage of water cality databasesand thedevelopment rad

calibration of watershed,u&rine, and lake ydrodynamic and water quality meld. Each activity has
inherent QC requireménand equires oversight by a traineth peison. Theadivitiescanbe divided
into a number of tasks, each requiring mamagnt and QC oversight by qdad personnel. e
modeling subtasks 1 throughare addressed in this QAPP.
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Task 1: Quality Assurance Project Plan

All modeling work is expected tcadhereto a high standard of aality. This QAPPhas been develop¢d
cover all modeling activitieand alscaddressg both technical quality and ptaable/operational quality.
The QAPP was pmared fdowing EPA Guidance as approgaté

Task 2: Data Complation and Management

The models require historic data ofrieaus types for either modelpat or model calibation. The data
types describeth this section are general in nature amdneededor most model applications. dr
modé specificdata rguirements will be desgbed later.

In general GAEPD or ther contractor shall identify soces, collect avéable data, and develop digital
databases and accompanying geographic infoomalysten (GIS) map coverages for theta@ategries
descibed inthis and following tasls. Data should be collected fepecfied time period. All numerida
databasesised br modelsare developed using thé/ater Resources Database (WRDB) softwareitgor
sucessor), which is available fromGAEPD amd can be dund at the following website:
http://www.wrdb.com/ A descriptionof the data categories follows:
A Water Quality Dad: GAEPD, USGS, NPDES permittees and other entities
operating under an appred datananagement plan have monitoredter quéity for
avariety of water bodies at vaous locations in Georgia.

A Flow Data The USGS has monitored stnaffow at a varietyof locations. The flow
data maybe used to derive flow statistics such asGQ1

A Watershed Assessment Dat&AEPD has requed somemunicipditiesto perform
waterdied assessments for the watershedthéir jurisdictions. These wathed
assessmentaclude initial and longerm wder quality monitoring programs.

A Facility NPDES Moritoring Data Municipal and indstrial wastewatettreatmet
facilities with Natimal Pollutant Discharge Elimination &gm (NPDES) permits
have monitring data that ioludes effluent flow and qualityThese data are often
recorded on a daily bssand smmarized monthly. Note that some caes, it wil
be neesaryto obtain infornation from facilities located in othetates.

A Water Withdrawal DataMunicipal and inlustrial facilities that operatevater
withdrawals have data on their withdrdwates. These data are often recordsd a
daly basis ad summaized monthly. Note thain some cases, it will be necesstry
obtain information from fatities located irother states.

A Heat Load DataHeat load data for power plants and other ftie#i will have to be
compiled. These da will include bah flow andtenperature dischasggdata. These
data may not be availebin NPDES compliance reportsp an alternativenethod
may have to be developéat estimating heat loads.

A Meteorological Dat: A number of organizations includintpe Natonal Climaic
DataCenter ( NCDC) a n Georgids Aufomated Environmental Mamiing
Network (GAEMN) have met®ological data aia number of locations. Typical
meteorological data parameters include prégijon, air temperature, dew point
tempeature,barometricpressue, sola radiation, relave humidity, and wind speed.
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Thesedata are collected in variousnie intervals inalding 15minute, hourly, or
daily.

GAEPD and/or their contractor shall identithe awailable data, retrieve the datmd deelop a daibase
contaning these data uginWRDB or other relevant databaseCoordination with other states mde
necessary.

All of the data types desceld above have a location associated with tlsanhcanbe used to create GIS
coverages GAEPD and/or tleir contador will develop andmaintain GIS coverages for each dafpet
that includes the locaticend other descripte information for the site usinGIS software. The software
needs to be conaible with ArcGIS developed binvironmental Sgtems Resach Ingitute (ESRI).

Task 3 Watershed Modeling

When necessangs a part of the process of etatining the assitilative capacity for riverslakes or
estuaries GAEPD and/or their contractoshall develop watershed modelsWatersked modet will be
developal for the appropriate sde to answer model questions posethe watershed models will be
designed to performa continuous simulation for flownd water quality for a set time period (oftem
yeas). Watershed modelsan be developed using the Watersh&l Characterizaion Systen (WCS)
Sediment Toolthat incorporats the Universal Soil Loss Equan (USLE), Hydrologic Simulation
Program Fortran  HSPF) that is available at the following weltsi
http//www.aguaterra.com/resourcegifgippot/index.ptp, or the Loading Simulation Prgram in C++
(LSPC).

For each of thavatersheds, the existing anhsdiment loactcan be estimated using the USLE. h&
USLE predicts the average annual soil loaased § sheet and rill erosion. Sddss fran sheet aghrill
erodon is mainly due taletachment of soil particles duringrnall events. It is the majsource of sail
loss from crop production and aniingrazing areas, logging areas, mine sitegawed rads, and
construction sites. Theguatio used forestimaing aveage annual soérosion is:

A = RKLSCP

Where:
A = average annual soil loss,tons/acre
R = ranfall erosivity index
K = soil erodibility factor
LS = topographic factor
L = dope length
S = slope
C = aoppingfactor
P = consevation practice factor

The Environmental Protection Agen(lyPA) Regions 3 and 4 develope8PC for preparig TMDLs. It
utilizes the hydrolgic core program of HSPF with a custom integfeof the Mining Data Analysis
System (MDAS) andmaoadificaions fornon-mining applicationsuch as nutrient and pathogen modglin

Each watershed model wible divided into mdeling subbasins based on hydagjic criteria to be
represented as a seriestofdraulcally connected sulwvatershedsn which the wateshed moa! will
calculate surfae water runoff and the advective trpog of constituents using hisic precipitationdata.
Watershed models may alselude water temperature modeling.



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Page20of 210

The following dafi and other modeling requiremgntaybebe requird to peform the watershed model
simulations:

A Meteorological Data The USLE useshe R factor, orainfall erosivityindex, which
describes the kinatienergy generated by the frequency and itien$ the rainfall.
It is statisticaly calcuhted fromthe annal summnation of rainfallenergy in every
storm, which correlats to the raindrop size, timgs maximum 3@minute intensity.
It varies geograpmically and is given by countyHourly meteoological data from
weather stations with, or in close poximity to, the subwatershed wi be used in
HSPF or LSPC watershed mdek. Precipitation data fothe watershed wilbe
gathered from several sourcasd the watershed will be subdivided into 83sien
polygons with precipitation statits as ceters, inorder tosdect the station forthe
watershed. The potential evapaospiration will be calculated’dm the maximum
and minimum daily temperatures obtad from either NCDC or GAEMN stations.
The Hamon PETmethod will be used to calcutahourlypotentialevapotangiration
using air tenperature, a monthly variable coeféoi, the number of hours of
surshine (based on tiwde), and absolute humidityqeputed from air temperature).

Land Use/Land Cover: The USLE useshe C factor or opping factor, whch
represants the effect plantssoil cover, soil biomass, soil dishing activities and
roads haven erosion and thC factor is based on the lanaver and road type. The
USLE also uses the Rdtor orconservation practice factormesentghe effets of
consevation practices omrosion. The conservation practicesluide BMPs such as
contour faming, strip croppig and terracesThe watershed ndek HSPFor LSPC
use land cover data as theasis fo representing hydrology and rwint sairce
loading. GAEPD and/a their contracto shall obtain the most current diditanap
coverages for land useftd cover for the atersheds to be modeled. In ditdi,
forecasted future land use coverages meyusedor future planning. Land cove
categoies for nmodeling will include open watenjrban, barren or mining, cropland,
pasture, forest, grassland, andtlands. Coveragesf imperviousness may also be
utilized to develop the typical imperviousnessqentags for each land use category.
The percat impervbusnessof a given land categorwill be calculated as an area
weighted average of land use classes@npassing the naeling land category.

A Soils Dat: Soils data for the watershed will be obed fromthe State Soil
Geographic Datadse (STASGO). Tlere arefour man hydrologic sdigroups. The
different soil groupsange from soils that have a lawnoff potentialto soils that
have a high runofpotential. The total area that each hydrologpd group covers
within each subwateshed wil be detemined. The hydrologic soil groyp that has
the highest percent of cowage within each sutvatershedwill be used to rpresent
the subwatershed. The UE uses he K factor, or soil erodibility facr, repesents
the susceptibility of sbto beeroded. Tis facor quariifies the cohesie or bonding
character of the soil a@mability of the soil to resisiletachment andansport during a
rainfall event. Soil type is also Infiltration ift is a furction ofthe soil type, which is
provided by theSTATSGO dta.

A Digital Elevation Model: Digital elevation model (DEM) data Wibe obtained for
the watershds modeled and shdnave a 1@meter grid resolutio. These data will be
used to determine thénannel ad watershed slopes for use Ire twateshed model
The USLE uses the LS factorpr topographic factor, which represgnhe effect of
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slope length ahslope steepnesm erosion. Steeper slopes progiigher overland
flow velocities. Longer sipes acemulate more runoff from largeareas ad also

reailt in higher overflow velocities. The slope length and slope is lahea the grid

size and groundape provided by EM data.

A Point Source DischargeData: The watershed model should be desigiweithclude
point source discharge dat@he waershed moels will include all point soures of
nutrients and organic material.

A Water Withdrawal Data : The watershed model shud be designed to includeater
withdrawal data

GA EPDuwill use the steadstate nodel DOSAG to determine wasteldallocdions (WLASs) for oxygen
demanding substaee Theresults of thesenodels willbe incorporated into the watbexl models.

The watershed model will be calibrat¢o availabledaily flows and discrete ins@en waterquality data
measured bysA EPD, USGS,local muncipalities,counties, George Rwer, and the Corps of Engineers
The watershed models will simulateet rainfall runoffprocess for both flow and watguality, and the
results of these models wile usedas tributary inputs to thaver, lakeand/or estiary modds.

Task 4: River Modeling

For simple riversystemsthat can be modeledunder steady statéSAEPD will devebp and use @
DOSAG models to detmine WLAsfor oxygen demanding substanceSA DOSAG is a steadystate,
onedimensimal, adection dipersion, mass tansport, determistic model based on the modified
StreeterPhelps  equation and can b downloaded from the following website:
http://epaoftware.wileng.com/ The models will be devepedfor critical conditions in accoraae with
standardoractices. The critical conditons models will be run with the NPDE®BInt sources at their full
pemit loads.

When dealing with complex hydrodymégc systems,iver modeling will be done usinGAEPDO &€PD
RIV-1. Model developmentna calilration shdd be dame using the period thahas the most complete
available datéor model input and calibrationThe period shdd span a minimum of two years.

Requirements of the river modeling also inéud

A River Cross Sections The EPD RIV1 hydrodynamic moderequiresriver channel
cross sctions as input for the open chanhglraulics calculations. Theodeler
shall obtan available measured cross seatidor the modeled river segments and
incorpoate theminto the model geometry. Whermross sction dah are nad
available, cross seaihs may be developed using other meanse approved by the
programmanager.

A Watershed Inflows: River model input datfor watershed contributions of flow and
watea quality will be obtained from the watghed madel resuls.

A Meteorological Data. The ER RIV-1 hydrodynamic model requiresotrly
meteorological data fromne or more monitang stations in the vicinity oftie river
to be used as model input.
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A USGS Stremflow Data: USGS streamflow data witle usedvhere appopriatefor
bowndary flow input.Streamflow data may be used to estenw-flow statistics,
such ag¥Q10.

A Water Quality Data: Available water qgality data collected at the boundary will be
used as radel input.

A Facility Monitori ng Data: Daily facility operating data for both wastewater
discharges and water withavals will be used in the mod#dr the period moeled.

The river model will be diéorated with available USGS streamflow datalavaterquality data collected
at locatons within the mald reat and during the modelig period.

Task 5: Lake Modeling
Lake models shall consist of linkethreedimensionalhydrodynamic and water qualityadels. The
lakeswill be modeled in thredimensions,which will allow GAEPD to calitrate themodels tosite-

specific data and to deterine the effect of direct dischargesdthese systemwithout assuring laterally
avelgeal segments.

The EnvironmentaFluid Dynamics Code (EFDC) will be used tonslatethe internal flows and water
temperature of the l&e modek. The model can be dowoaded from the following website:
https://www.epa.gov/ceam/environmehtid-dynanics-codeefdcdownloadpage EFDC or the Water
Quality Analysis Simulation Progrna (WASP) will be used to simulate tfiate and transport of water
gudity constituents within the lake WASP can be dowlwaded from the following website:
https://www.ep.gov/ceam/watequality-analysissimuation-programwasp Model dewlopment and
calibration will be done for a periothat has the most complete data set, and drgpdn aninimum of
two years.

Lake Hydrodynamic Modeling
EFDCis a generalpurpose hycbdynamic model capable of simulatinge, two, and thredimensional
flow in surface vater systems including riveasmdlakes. The EFDC model for each lake willlurae:

1 A threedimensional model grid ling anappropria¢ resoluion based on shoreline
and bathymetric data.

1 Boundary inflowsprovided by results from the$®F or LSPC wateh®d model

1 Hourly meteorological dta including barometric pressure, air tempers rdative
humidity, dew point, raifall, evaporation,wind speed sdar radiation, ad cloud
cover

1 Water temperature mode{

Estimated bottom elevationand shoreline bowdaries define the EFDC model @i Bathymetric
assumptions will be deriveddim avaiable crosssections from lakand estuay bathymety. Inaddtion,
any previouslydeveloped models fahe lakesand estuarieswill be examined tomsure consistency.

EFDC requires boundary condii® to simulate circulation and transportatidhese onditions include
the water eleations & the dowstream lurdary, watershed inflaes, and meteorological data. The
upsteam boundaries will be thelititary flows and ater quality results from the waashed models. The
lakelevelsrecorded at th lake &m will be used to define the tea surbice elevabn at he dowrstream
boundary.


https://www.epa.gov/ceam/environment-fluid-dynamics-code-efdc-download-page
https://www.epa.gov/ceam/water-quality-analysis-simulation-program-wasp

Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Page23of 210

The meteorological data that wilkhused include barometric prass, air temperate, relative humidity,
dew point,rainfall, evaporationwind speed, solar raation, and cloud cover. These data aneasuredt
the NODC or GAEMN stdions.

Water tenperature will be simulated in EFDCing solar radiation, atmosphetemperature, hea
transfer at the water surfa@nd the temperature of the hydraulic inputake Water Quality Modeling
WASP and EFDCare dynamic modes$ desigred to describe aquaticystems. Both EFDC and WASP
model time-varying processes of advectjodispersion, poinand diffuse mass loading, andumdary
exchange antoth modelsan be structred inone, two, or three dimension8VASP corains a sees of
indeperdent kinetic proess routines that can be employed. SPAwill be used with its eutrbjzation
module (BJTRO) which models conventionalater quality constituents and algal kineticBhe waer
guality constituents and nignt andalgal kiretics inEUTRO are as follows:

Organic nitrogen

Ammonia

Nitrate-nitrite

Organic phosphorus
Orthophogphate

Chlorophylla

Dissolved oxygen

Biochemical oygen demand (BOD)

E R N

WASP is not a hydrodynamimodel. The model uses the EFDC modeisults ontained m the
hydrodynamic linkage fileto provide the transport parametergjuieed by the WASP water qualit
model. Therefar, the WASP model segmentationist be compatible with the EFDC grid structure.

Both WASPand EFDOmodek simulate sdimentoxygen derard, rearaion, full nutrient d/namics, and
algal kinetics. Boundarynflow and constituent conceations of BOD, ttal nitrogen, and total
phosphora will be imported from the calibrated HSPFLBPC malels. Since the watershed madel
only predict toal nitrogenand phosphorus loads, these lumped constituents mustpbditioned into
their componet parts includingorganic phosphorus, orthghosplate, organic nitrogen, ammonia, and
nitratenitrite for use as input to the lake watprality model. Tte nitrogen andphosphorus loadwill be
fractionated based on the réswof measured water qualitytd.

If there aredirect discharges to the lakekily discharge flows,-flay BOD, ammonia, tat phosporus,
and dissolved oxygen cosatrations for the NPDES prmtted discharges willbe obtained from
Operating MonitoringReports (OMRs) and will be inp into the model. If the lake has direct water
withdrawals, daily water withdrawal data wilkalbe iput into the model.

The modellake waer quality model will be calibrated with gisting water quality data including
chlorophyll a, nitrogen componds, phosphorus copmonents, dissolved oxygen profleand water
temperature profiles.

Task 6: Estuary Models

Estuary models will be sl to asess polltant loadsto Georgia estuariesThe GA ESTUARY model is

a mid-tide, steady state model used to assihe assimilatek capaci ty of fdbexggengi ad s
demanding substance$he modelwill be develogdfor critical conditiors in acordance wth standrd

practices and theseritical conditions models will be ruwith the NPDES point sources their full

permt loads. The GA ESTUARY modelsdwve been developed for those water bodiesciimaenty have

permitted wastewater tément fants thadischageinto them.
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For cetain estuaries, LSPC watershed modsgits developed for the River Basand EFDCWASP or
Finite Volume Coastal Ocean Mel (FVCOM) estuary modalare used toevaluae the inpacts of both
point sources andon-point sourcesprimarily from total oxygen demnding loadings.

Monitoring
The rde of the monitoring program i® provide timelywater quality data and periodiata analysis

reports to customers within ti@&eorgiaDNR and elsewhere, and to makege dat and repids avaiable
to other potentiausers (other federal, state and logavernmental agencies, educatl institutions,
consulting firms, and individug). Data collected through this monitoringpgram ae used for a variety
of purposesbut inbroad tems usesmay be summarized as éhdetermination of status and trends i
water quality Statewide withiGeorgia.

Specfic objectives of the monitoringrogram are as follows:

1. Determine whether wat qualty at sampling sites exceeds efatqualty standads This
objedive is intendedto address the 303(d) section of th®/&. Results are compared to
Geor g i vatérgjuaty standards.

2. Assess the statuof water quality in Georgia. This objectiieintended to address the 305(b)
secton of thre CWA.

3. Provide analytical water qualityinformation that describes present ditions and changes
(trends). Longterm monitorng at fixed stations followed bgeriodic statistical analysis of the
data andnterpreive reports of the results aoee of he assessent andreporting functions oftie
WPMP. These data are extremelyuadile because they provide thest efficient andensitive
means for the early thction of emerging water quality problemsheldataguality objectives are
based prnarily on the objetive of ealy detection of detdorating water quality conditions
withi n Geor gi aosead ghrse requnerscate elso adequiate for detection of
improving water quality conditianin degaded water bodies as well ag foeetirg the othe
objectves shated here.

4. Provide timely and higkguality data for otlr users. Specific uses of dabllected throug this
program are as varied dsetnumber of entities studying or managingewrajualty in Georgia.
Each use will hee its avn minimum data quality requirements, bubur data quality will be
appropriate r most uses. Other uses ofalanclude:

a. TMDL analyse$ data are used to reérand verify TMDL models.
b. Developments of wastioad dlocationsi data are used to fiee maxmum disclarge
limits to waters of the ste.
c. Supporting the wastewater dischangermitting systeri data araised by permit wters
requiring water quality dati@ assess facility discharges.
d. Development ofwater giality standard$ data are ofte the conerstonefor techical
analysisleadingd r evi si ons of tystamdardst at eds water qual.
e. Cooperative progs with other gogrnmental entities data are uskto support various
conservation/restoratiqorojects

To address the above objeetsyGAEPD measureseveralconvertional water quaty constituents. &ur
constituents @n be readily compared to statandards: tempature, pH, dissolved oxygeandbacteria
(fecal coliform and Escherichia cd). GAEPD measures constituents susdapt to change dudo
anttropogenc sources: conductivity, hardness,nutrients (total posphorus,orthophosphate,total
nitrogen, nitrée-nitrite nitrogen, ammonia niigen and TKN), total suspended solid&iochemical
oxygen demand, total organic carhaand urbidity. In addiion, GAEPD monitors lake that have
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numeric criteria for nutrients (Total P and Total N) arahlorophyll a. and monitors waterbodiesfor
metalsto protect aquatic life anpriority pollutans to praect human health.

Questions tht can le posed byhe obgcivesstated above are
1 Are water quality standards violatatleach monitoring station?
1 Whatisthequaltyyf Geor gi a6s waters?
1 What are theurrent conditions and trends in water qyahithin Georgia?

Figure 1 is a map dekatingthe 14 mgor river basirs in Georgia.

Coordination with other groups, such@SEPA, USGS, CWW, Regional Daagpment CentersRDCSs),
consultants, volunteer miboring associations, and others is typicalfyne toenhance data collection and
minimize dugication d effort. Forexample, GAEPD marequest and receive monitoring and/o
analytical assistance from BBA for types of mnitoring or analyses it is tymtly more suited for, such
as ambient toxicityesting sediment, nutrient and/or pehiyton. The GAEPDcontrads for water quality
moritoring assistance with the USGS and/@/. Also, volunteer groups @t target the samsampling
location and desired pameters. In these cases, the GAEPD may tlaely on these efforts based on a
thorough review of theg r osuSpniping Quality Assuance Plan, which is required for ailteide
organizations intending submit datafoGe or gi ad s 3 0 54sse3smeéh8.3A(sa HAEPD st i ng
will review their history ofproducing usable data and iethadhee to the @Q/QC praediresdetailed in
this QAPP.

Monitoring resources are pritized as follows:

1. Long-Term Trend Station Monitoring: For water quality trendnalyses, established sites
are moitored. Water samples for chemical analyai® ollectedmonthly at eat of these
stations andield measurements atwhcteriological saples are collected 16 timesrihg the
year.

2. Statewide Targeted Monitoring : Ead year, as manyew stations as resources allow are
added to the annual statidist to increse the parentage of assessesaterbodes. Field
measuements including DO, coductivity, pH, salinity, turbidty, and water teiperature are
conducted at thesetes. In addition, chemical samples are collected monthly to determine
potentid pollutant sairces andacteriological samples are cetited 16 itnes to determine
designatedisesupport. Samples for heavmetals are collgted quarterly.

3. NPDES Compliarce Monitoring: GAEPD requires NPDES facilities to couct
moritoring in accordance \h their permits. These data areubmitted to the State for
evaluation and determinatimf compliance with permit linlations. To enge that the self
monitoring progam is effective, the State conducts facility inspeaiand plits samples for
compaison oflaboratoryresults.

4. Fish Consumption Advisory: Fish tissue monitoring for $h advisories is planned by a
workgroup consistig of representatives from the WHMandDNRG6s Wi | dl i fe Resour
Division (WRD) and Coastl Resairces Division (CRD) The workgoup coorihates a
monitoring straegy andselection of fish size and types ftre annual monitoring and
assesment. Theresdt ar e publ i sGuidetinesafar Bating Fishyronm Geordia
Water® .
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Figure 1. Major River Basins in Georgia
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5. Reservoir and L akes Monitoring: Major lakes are theslakes within the State of Gegja
that are 50@cres or larger. They arévitled into 2 categories: Standard lakes for which the
State has etablished specific watequality stan@rds and Basin lakeswhich include all
public lakes in a specific basgroup. Each year,tandard laks are sampled mdamly, April
through October. Each yearBasin group lakes aralso sampledmonthly, Apri through
October, as resourcedlow. Data collection includesdeph profiles d the field
measurements and collecgtiof water samples for laborayoanalysis. Anrtegrated photic
zone watersampe is colected for laboratory analysis of selected watpialty constituents
including nutrientsand biochemical oxygerdemand and a ample is filtered on site for
chloroplyll a analysis. A surface grasample is colleetd and analyzed fahe presnceof
Escherichia colbaceria

6. Evaluation of Stream Mitigation: WPMP perbrms evaluabns of stram mitigation
projects to document the success of thgexrts funded under USEPA 319(h) funding Grants.

7. Ecoregion Benthic Monitoring: Following Gergiad s B e n t hmaaoin@i@Brate
sites ae sampled during the fadnd wirter index peod (Septerbe-February). Reriphyton
(benthic algagin streams e sampled during the spring and summer indexo@e@\pril-
October) Chemical samples, fieldapameers and flow readings are takenoalj with the
benthic collectios.

All stations ag georeferaced, with each wtion number assigned to a specifititbde and longitude.
Though there are a numbet stations locaté on lakes and reservoirdet mgority of the monitoring
stations fd on rivers, streamsand estarine waérs. Most bthe statimsin the noncoastal regions are
located at bridge cBsings or other public accesses and are accebyiltded. Lakesestuaries and other
largewaterbadies are monitored by boat.

The nonitoring programsfocus primariy on chenical, physial, and baarial pahogen chracteristics of
the water column. Thindicators are primarily selected from thoseapeaters that currgly havestate
waterquality criteria and are costffective to analze. Additional indicatoranayalsobeincluded thado
not hawe speific assodited standarg$®ut are useful in thimterpretation of other measurementsed for
modding, or in identfying long-term trends. Aasiccore suite of indicators is measdrat dl stations.
Additional indicatois may be inluded depenidg on site-specfic concerns such as use classificatio
waterbog types, discharge types, and histdrioasuspected ises. Additional field obseations such
asweather conditionsvatercolor, water claity and watetevel ae also recoded at all ge \isits.

The monitoring program has flexibility bitiinto the sampling schedules to allow for incerhweather,
equipment availability and balaning field staff responsibilities. Thendividual field staff, with theéhelp

of the projectteam leaderdetamines theirspecific daily sampling schedule. Wever, sampling is
completed for each calendar ntioifi.e. samplingcheduled for January is cpfated by January 39.

Each monitoringactivity and the associatetita areinput intothe GOMAS databs. Thedata ae used

inthepr oducti on Qufaltihtey fiVMatGeror gi a0 Rewde water quiyat s u mr
findings and conclusionsDaa collected are assessed and useadtfess the problems or watguality

related quesonsdiscuseal earlier in ths section
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A7. Quality Objectives and Criteria for Water Quality Modeling

Data qulity objectives DQOSs) are qualitative and gntitative statements that clarify theendel use of
the data, definéhe typeof data neeeld to suppdrdedsion making identify the conditions under which
the data should be collected, and specify toleriits on the pobability of making a decisn eror due
to uncertainty in the dataf @pplicable). Data users delop DQOsto specifythe data quéy neeckd to
support specific decisions.

Data of krown and documented quality are essential to tieeess of any wateguality modeling study,
which in turn generates data for use in wvais ealuations and to make dswns. Model setup,
calibration and validation for the projecs under this QAPP wilbe accomplished using data available
from other stdies. The QA proess for this study consists using appropriate data, data analysis
proaedures, modeling methodgp and tehnology, adinistrative procedues, andauditing. To a large
extent, the quity of awater qualitymodeling studyto collect dta to be used ithe models determined

by the expertise of the modeling and qualdgsesment teams. Project qitglobjedives and dteria for
measuremert data wil be addressed in the context of ttveo tasks discussed above: (1) evaluating the
qudity of the data sed, and (2) assessing tlesuls of the model application.

Project Quality Objectives

The quality of an environmetal monitoing programthatdevelops data used waterquality malelscan
be evaluated in three steps: €EBrabliking scientific asessment quality objective$?) evaluating
program design for wheth¢he objectives can be met, @r3) esablishing asessment ancheasirerment
qualty objectives that can be used @vduate the appropriateness of the methods beind nsthe
program. The quality of a particutadat set is some measure of the typad anount of error
associated ith the data.

Soures of erroior uncertinty instatistical inference are commonlyogped into two categories:

A Sampling error:The dfference betweenasple vall e s an d uiemalussiormu At r
unknown biases due to splimg design. Sampling erron¢ludes atural varidility
(spatal hetelogeneityand temporal variability in populaticabundance and distribution)
not specifically acounted for in a deign (for desigrbased infegnce) as well as
variability associatewvith model parameters or inceat modekpecificaton (for modé-
basd inferencé.

A Measurement errorThe differenceb et ween sample values and in
asociated with themeasurement process. Measuent error includes bias and
imprecisionassaiated with sampling metllology; gecificationof the samling unit;
samplehandling, storage, preservation, adentification; and instrumentation.

Through theestablishment andmplementation of a TMDL, plutant loadings from all sources are
estmateal; links are establishedetween pbutants, sorces, andmpacts onwater qiality; maximum
pollutant loads are lalcated to each source; and appropriate contratham@sms are esthshed or
modified so that aterquality standards can be achieve®gPA,1999).

Sections A7.1 tlough A7.7below desdbe DQOs anctriteria for mockel inputs and outputs, written in
acco dance with the seven s$tidagpcs fordhelData Qualitye @bjectives U. S.
Procesg EPA QA/G4) (USEPA, 2000).
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A7.1 State the Problem

The protectionand restration of G or gi &M & thewgodl & GAEPD activities. In order to
acconplish these goals, computer models are used &s toaletermine ailable assimilative capagit
for a variety of pollutants. Modeledolutants include oxygen demand subsances, sedient, and

exessive nurients. Excessive nutrient levelsay add topoor wat er qgual iang i n

estuares. High nutrientievels in most small streamnsay prohibit normal aquatic life. Elevad kevels of
these nutrients ay be indcators of unoff and efluent waste strams from irrigation and animal
producton and management operations. Because nitraganlimiting nutrent to algal production in
estuaine systems, limiting thenitrogen loads to receiving streamsnay ke importat to alleviating
eutrophication in downdream waters.

A7.2 |dentify the Study Question

The objective of modeling projectan beto determinghe allowable loads of paitans concentrations

so that water quay standards are attained. Amtment & aquatic Ife uses is masured by compamng
criteria in the WQS for various potants to measurements taken from the waterroolto determine
attainment for specific pollaints. Furthermore, if assessments of gieam biota indicate impairnme as

a result of WQSexceedanceshesteamisons i d er ead tian nfimeasignatedauge. i t s d

The models should be suitably Xible to allow adjistment to parameters reladito both quantity and
guality of existing resources, as well as therdhmic enironmental ad anthropognic influencesd flow

and water volumes andtheoMera. wat er qual ity an dstoocchsare sdtamernt of o f
current and futurelesignated uses. Furthermore, if, thrbugsgessment of these waterswaterbod is
consideed impaired GAEPD will use the water quality monitoring data antbdels to develop TMDLs

to facilitate its recovergnd to return thevaterbody to attainment.

The Iaad allocations will be used to dewpl nmpoint source reduction anhs basedn meetingrelevant
sedment loads In general, ambiensediment load$iave ncorporated a margin of safety such that
concentréions d or just kss than these loadwlicaes apotential for unacceptable risks aguaic life;
exceedancesre aticipatael to produceimpairment. If the calculaed nonpoint source limit for the
sedinment loadis exceeded, thethe pollutanwill continue to present bazard

Nutrients are angmary cause of impairment. For impairnmte &sociated with nutrients$ntermedate
targetsare identifedto complementthe biocriteria.Load reductions arestimated by comparing instream
summer concentrains to desired tgets. The assumption undgng the assimilative capacity analysss i
tha meeting the desired nignt targets will resilt in meetngthe biocriteria.

A7.3 Identify Information Needs

Flow measurements from gagesater quality monitoring data, wateshed assessment datdPDES
monitoring data, water withdrawal dateedt bad datameteorologicatlata,landuseand lam cover data
soils data,digital elevationmodel dataand any othr recent relevant studieshouldbe incorporatednto
whatever modeis chosen to determine Idaallocatiors. Supporing documentatiorrelaied to GIS is
available taGAEPD atthe GeorgiaGIS Clearindpousewelsite found at https://data.georgiaspatial.org

A7.4  Specify the Characteristics that Definetie Population of Interest

Water quality monitring and modeling projectsnust supporthe goal of quantifying the ammt of
saliment, nutrents, andxygendemanding naterialt h at Ge or gi a Gikte whiletineprogingc a n

Ge

t h

as
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biological target scoresln most cases, thaatistical criteria for th deggnations/allocations are detailed
with the error discussion in Simn A7.6.

Data sairces will ke conpiled from available federal (e.g., EPA, USGS, N@Astate (GAPD) sources;
from municipal and indugal dischargerswatershed assessment inigations; and those collected by
researchrs ad published in peaeviewed litelature. Wheg no availale data ources an be identified,
GAEPD will define méhods most practical and applicable to addressetheeds on the bis of
estimates of potentiarror or imprecision associated withethlernative approach options.

A7.5 Develop the Stategy for Information Synthesis

GAEPD and/or their contractor wilise a systematic planning process to developd,&FDC, WASP,
GA DOSAG, EPD RIV-1, GA ESTUARY, WCS, and other models for the assimiN& capacity
analyses. This pcess tag&s into accont the folbwing elements:

A The accuracy and precision neededtf@ models to predict a given quantity at the
apication site of interest in order to satisfeguhtory objectives.

A The appropriate deria for making a determinaim of wheher the modls are
accuate and preciseenough based on past general expedetmmbined with site
specific knowledge and compémess of the corptual models.

A How the apprpriate criteria would be used to determinvheéher model outputs
achievethe needd quality.

Acceptancecriteria that resilt from systematic planning addrese tfollowing types of components for
modeling progcts. Criteria ued in selecting the appropte nodel will be documented in the mouhg
reports and typically inclle the fdlowing:

A Technical ctieria (concerningt he r equi r ement s latbroafthe he model €
physical system).

A Regulatory crited (concerning corisaints imposed by regulatis, sich as water
guality standards).

A Usa criteria (concerning operatial or economic constaints impoed, such as
hardware/software compatibility).

The avdiable models will be compareid enable the Projedvanager to selécthe most appropriate
modek for a particular study. Typically, @GAEPD-approved model exists thist appreriate for se in
the development project In addition, existing model programing language may be converted into a
different pogramming languag® enhance software comgality. The models whiclmay beused are
listed below:

A Loading Simulabn Progam C++ (LSPQ

A Environmetal Fluid Dynamics Code (EFDC)

A Water Quality Analysisrad Simulation Program (WASP)
A Finite Volume CoastaDcean Mode{FVCOM)

A GA DOSAG

A EPDRIV-1

A GAESTUARY

A

Watershed Charagtization §stem (WCS)
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Models generate predictecontaminat concentriaions in waer, based on conentrations or loads
contributed from oe or more sources. The modeling methodology Ishde able to prect
concentrations of targebllutants such as total phosphorusiitgitand nitrate, dissolved oggn, andotal
suspeded solids o atleag a monhly basis (daily output is preferaltie allow for the evaluation of the
impacts of indvidual storms). Te approach must also coresidthre dominant processes regarding
pollutantloadings andheinstreamfate. Fo example,m some watesheds primary sarces contributing
to nutrients and kation impairments are nonpoint agriculttretated sources whichra typically rainfalt
driven, andthus relate to surface runoff andbsuface discharge to a streanWith this in mind,the
modelirg strategy needsto be able to handle agricultural ptiaes that directly affect the transport of
sedimat-bound pollutarg such as total phosphorusdawaer-soluble pollutants such as nitea These
agricultural practies inclue cropping pactices, coservation tillage, and artificial (tile) drainage.

A7.6 Specify Performance and Acceptance Criteria

Quantitative measures, reetimes referred to as calibration criterinclude therelative error between
model predidbns and obmvationsas defied below.

Ewel= M X100
SO

whereE.= relative erroin percent. The relative error is the ratidtud absolute meagrror to the mean
of the obsrvatons and is expressed as a percéntelative error of zero is ieal.

Models will be deemed acqaable when theyare able to simulate field data withpredetermined
statistical measures. These statid criteria wil vary depending on the fosuof the assimilative
capacity. When apying watershed hydrologic motie for exkample,GAEPD and/or thé& contractor will
use a hydrologic calibration sprehdst to determine the acceptability of modelinguits. The
spreadheet computes the relatieeror for various aspects of the hydrologystem. Statistical targets
that hae been deveped and imiemertedin previous studies (Lumb et al. 1994), ardided and met
for each aspect of the system prioraccepting the odel (Table 3). Similar coparisons are made for
other modeling comgnens (e.g., watershed pollutbloadsand receivig water quaty).

Table 3. Relative Errors and Statistical Targets for Hydrologic Calibration

Ri=LAE [ERROke STATISTI CAL TARGET
(SIMULATED -OBSERVED)
Error in total volume: 10
Error in 50% lowest flows: 10
Errorin 10% highst flows: 15
Seasond volumeerror- Summer: 30
Seasonal volumerr - Fall: 30
Seasonal volume erreiWinter: 30
Seasonal volumerror- Spring: 30
Error in stam volumes: 20
Error in summer ston volumes: 50

An overall assesment othe successf the calbration may be epressed using calibration levels.
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Levd 1: Simulated values fall within the target ra{highest degreef calibration).

Level 2: Simulated values fall within two times thessaiated error of the calibtion taget.

Level 3 Simulatedvalues &ll within three times the associated errotlef calibration target.

Level 4: Simulated valug fall within n times the associated error thie @libration target (lowest
degree otalibration).

A7.7 Optimize the Designfor Obtainin g and Generding Adequate Data or Information

The data requirementencompass aspects of both laboratory analytsalts obtainedsasecondary data
and databas marmgement to reduce sources of errargl wncertainty in the use ohé data. Data
commoty requiredfor populating adatabase to supply data for calibrgtenmodel are listed in Table 4.

Table 4. Typical Secondary Environmentl Data to Be Collected

DATA TYPE | EXAMPL E MEASUREMENT ENDPOINT(S) OR UNITS
Geogaphic or Lacation Infomation (Typically in GIS Format)
Land use acres
Soils (including soil characteristics) hydrologic group
Topography (str@m networks, watershed bouwarks elevaton in feet and meters; memt slog

contours, or digital elevation)
Water quéty and bidogical monitoring station locations| latitude and londude, decimal degrees

Meteorological station lo¢®ns latitude andongitude, decimal degrees
Pernitted facility locations latitude aml longitude, decimal degrees

Impaired vaterbodiesdeoreferenad 1998 3B(d}listed | latitude and longitude, decahdegrees
AUs)

Dam locations latitude and longitudejecimal degrees
CSO locations latitude and lagitude, decimal degrees
Mining locatiors latitude and longitude, decahdegres
Flow
Historical recad (daily, hourly, 15minute interval) cubic feet perecond (cfs)
Dam release flow records cfs
Peak fows cfs
Meteorolagical Data
Rainfall inches
Temperature DegC
Wind speed miles perhour
Dew point DegC
Humidity percentor grams pecubic meter
Cloud cover percent

Solar radiation

Watts per squarmeter

Water Quality (Surface Water, Groundwater)

Chemical monitdng data

milligrams per lite (mg/L)

Biological monitoring data

numkber oftaxon

Discharge Monitorig Report

discharge karacteristisincluding flow and
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DATA TYPE EXAMPL E MEASUREMENT ENDPOINT(S) OR UNITS
chemical composition
Permit Limis mg/L
Regulatory or Policy Information
Applicable state water clity standards mg/L
U.S. BPA waer quality standards mg/L
On-site WasteDisposal
Septic systems number ofsystems, loations, fdure rates
lllicit discharges straight pipes
Land Maragement Information
Agricultural practices (majarrops, crop rotabn, descripiion of croprotations;pounds maiure apfied
manure management anpigdication practices, per acre
fertilization applcation practices, pesticide Use
Best Management Praatis length and width of buffer strips

Additional Aecdotal Informathn as Appropriate

Stream niworks, watershed boundaries, contours or | specific desdptive codes
digital elevation, storm watgrermits,storm
charateristics resewoir characeristics, fish advisories,
facility type, permit status, applicable permits, best
manageent practices, njar crops, crop rotation,
manuremanagement and application practidagestock
population estimatg fertiization appication pratices
pesticideuse, wildlife population estimatestizen
complaints, relevant reports, existing walexd and
receivingwater models

Secondary data will be dowoaded electronically from vémus souces to redue manual datenty
wheneverpossible. Secondary data will be angaed into a standard model application databa&e.
screening proaes will be used to scan thugh he database and flag data that areside typical ranges
for a given paramter; valuesoutside typid ranges will not be used to develop model calibratidata
sets or model kinetic parameters. The dsted in the modethe time period from whicthe data were
collected, and the qualitequrements of the data wible descilied in the asimilativecgpadty analyses
modeling report. If no quality regqeiments exist or if the quality of the secondaggadcannot be
detgmined, a disclaimer that dicates that the quality of the secondalatais unknown will be added.
The woding of thisdisclaimerwill be a follows:

The quality of the secondary dataed in developing the assimilative capacity asedycould not
be determined.

The goal of thenodelng effort is to calculate water @ediment contaminant levels naéséing from one
or mae point andnonpoint sources The results of the modeling effacbuld be used to establish
National Pollutant Didearge EliminationSystem (NPDES) permit limitsr nonpoint source reduction
plans basedn meeting relevant ambient wea or seliment qually criteria. In geneal, ambent water
and sediment quality criterhave incorporated a margin of safety such ¢batentrations atr just less
than the critdon indicates a potential for unaccepwbisks to human health or adia life, and
exceedacesare antipatedto produwe impairment. If the calculated poisource permit limit for the
particular contamina is exceeded, war or sediment quality wilbe reduced, presenting a hazard.
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Uncertainty in the data due to sampfi and masurement eors or erros introduced duing data
manipulation could result iidentifying a hazard when one does not actuallgtesr in not idetifying a
hazard when one ds exst. The overall assumption beingade diring this process is théte reslis of
the asessment shid be ®nservatse, i.e., errors made by identifying hazard when one does not
actually exist are moracceptable thanrers made by not identifyina kazard when one does exist.
Reducingdatauncertainty is of the higest prioity. Becawse these datwill be used todevelop control
measures, including RDES permits and actions taken by state, teraltdribal, or lo@l authorities, to
implementTMDL s to reduce pollution, it is imporiato reduce uncertainty by usj appropiate QC
protocols. Digussions of conventional data quality indicators prei@s, accuracy, representativeness,
completeness,nal comparability ppear in the Appendix C.

A8. Special Training Requirements/Certification Listed

GAEPD and/or theicontrator staff involved in tre development of model input data sets and model
application have experience in numerical modeling gaitfedugh their wdt on numerous similar
projeds. Guidance will be provided to modedenysenior modelers who hav&tensiveexperience sing
the apficade model(s). In addition, model users' manualsliviie provided to all modelers involved in
the prgect. The Projedvlanager(s) will ensure stttiacherence to the project protocols.

New field personnel receive trang in roper samplig and fieldanalysis Before actual field sampling
or field analgis occurs, the new personnel will demonstratehéo Unit Managersor their designees,
their aility to properly calibrate field equipent and perform sampling and alysis pocedures.

In addition,amud and asnealed refresher training in field andblaratory methods and procedures is
provided to thewater quality moitoring staff to ensure coistert and appropriate adherence to SOPs.
The main focus of this traimg is toreview the @indamentalof sample collecion, safety, associated
documentationand specific laboratory protocols. Failure tdldev and documenbasic, agreedpon
principles andprocedures makes subsequent dataamslanalysis very difficult. Table5 lists the curent
training provided to maitoring field and officenodelingstdf.

UGA laboratory staff members who initially mduct any part o& laboratory analysis areqered to
demonstrate his ability to perim the work according to thenstructions in the sindard opeting
procedure fo that work.

GAEPD Laboratory staff mmbers must successfully complete a training @rogsf classroom
instruction or on the job tming that instructs them in the requiremg d the Waste
ManagemenSOR All sedions of theSOPmust beincludedin the training. Initial and annual
renewal taining is conducted by each Laboratory Managehe Laboratory Diector.

Table 5. PersonnelTraining

Training Description Trainer(s)
Training in model inputmodel séup, decay

WASP . .

rates and nterpretaion of model results

Training in model input, model set up, decay

EPA Region IV

LSPC X ; Brian WatsorTetra Tech
rates andinterpretation ®model results

EEDC Training in malel input, model set up, decay Brian Watson Tetra Tech
rates andinterpretation of mmdelreailts

WCS- USLE Trainingin model input, model set up and Matthew Reel, Tyler Parsons

interpretation of modelesults
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Training Description Trainer(s)
Training in model input, modelet \p, decay

EPD RIV-1 rates and intergtationof model results Larry Guerra Josh Welte
GA DOSAG Training |n.model input, mabel set up, decay AzarinaCarmical
rates and interpretation of model result
GA ESTUARY Training |n.mocdal input, model set up, decay Elizabeth Booth
rates and interptaion of modé results
CPR Certificaion training in Cardio Pulmonary American Red Cross

Resuscitatiorior Adult, Child & Infant
First Aid Standard First Aid American Red Cross
Developing Suspended and Bedded Sedimg U.S EPA

WaterQuality criteria

U.S. EPA/Texas Commigm for
Environmenal Quality & River
Systemdnstitute

SABs Worlshop

Monitoring for Decision Nonpoint Source Monitoring and Manageme
Making in agriculture and urban landscapes

Discussion on how tasemulti-probeunits in
Multi-probe Use the field to collectvater qually data(single- Clete Barbn, Reid Jackson
use and deployment)

Discussion of safety precautiobsth in the
field and in the lab

Discussion of sumy preparationprocedure
and special considations

Discussion and picticum on proper
preparation and performance of flow sysge

Safety Clete Barton, Reid Jackson

Field Surveys Clete Barton Red Jackson

Flow including useof velocity meters and data BenHutton
processing
Rapid Bioassessment Review of SOP for colletion and aalysis d Codv Jones
Survey (macroingrtelyate) | benthic déa y
Boating Saéty O & M and trailering for boats safely ?Q:Egoi, Clete Baron, Reid

NOTE: Alltrainingrecordare$s or ed at GAEPDOGGA office in Atl ant a,

For the collection of samed, each Environment&pecialistof the GAEPD is required to be proficient in
the useand calibrationof a water quality multprobe to neasure specific auuctance, pH, water
temperd&ure,and dissolved oxygen. In additicachEnvironmental Specialistill be familiar with this
QAPP,all applicable SOPs, and study plans.

Additionally, for lake sampling, proficiency may be required ia tise of equipmertb measure turbidity
and chlorophyll a values. Lake sampling alsoviolves the proficient use of aecchi disk, Van Daor
sampler, potomder, global positioning system device RS), depth gage, zooplankton net, and
chlorophyll a filtration methods and pcedures. Sampling on lakeatess involves being familiar with
the operation of a number of sizesd types of watercrafincludingthe proficient transport of such craft.

Before an Environmental Specialist is allowed to perfooatine samplingvithout supervision, a sermio
Environmental Specialist instructs thémthe proper collection andahdling techniques fowater quaty
sanpling and field measurements. All tnaig records for employees of the GAEPD are maintained
within the performanceeview documentation for el enployee and are part of the permangetsamnel
record of the emplae as maintained byhé personnebffice. Personnel are observed intermittgntl
throughout the year to determine if samples are collestddprocessed awmctly.

Environmental Spealists performing complianesampling inspctions have had formal traimg
regarding the NPD& permittingprogram, the Clean Water Act, Georgia's Ruk®fRegulationsor Water
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Quality Control, inspection procacks, facility enty and wastewater treatmeplantoperation and safety
concerns. Theyavereceived orthejob trainng from the Unit Coalinator andsenior Environmental
Specialists in inspectivtechniques, flow measurement, plant process contrologisti€ contingenies.
Formal training of dlFMU associates continues on an ongoirgidthrough courses offeredylthe
USEPA, AWP, GRNVA and GWWI. Thecoordinator maintains training recorétsr all unit associates.
The coordinator and the USEPAntuct inspection werviews. The Facilities Matoring Unit has
adopted as its definitevgudance documents USEP/Asvironmental Investigtions Standrd Operating
Procedures and Quality Assurannualand theNPDES Compliance Inspection Manual

Environmental Specialist performing Rapid Bioassesent Surveys for macroinvertebrate and
periphyton as test specimens af@miliar with the S®s and studplansfor the survey project. Those
staff that have successfully completed taxonomic identificationkslawps and traing classes conduct
benthic taononic identification of collected speciens.

All field personnel wil receive training inCPR and bas first aid through the American Red Cross.
Performing or administering CPR and/or First Aid withoutified training @n lead to legal issues. |Al
GAEPD training activities will be documiedusing signature sheets.

A9. Quality Objectives and Criteria for Water Quality Monitoring

The USEPAdf i nes Measur ement Qualityedrbijteecn & quétitg f d rMQtOID
indicators. [Theyare] quantitative measures of performaéog nviBnmental Protection dency,

2002). In pratice, thesare dtenthe precision, bias, and accuraayidglines against which laboratory

(and some field) QC reHs are compared.Precision may be assessey the analysis of laboratory

duplicates ochek standard replicates atias by comparing thmean of ta Hank and check standard

results to known Jaes.

The measurement quality objectives for monitodata are outlineth Table6. Although failue tomeet
these planned MQOs may subjeebjpd data to qualification o censoring during pEmonitoring
quality control review,GAEPDS6 s e v a f data quility ris flaxible and these objectives are used as
guidance.

In gereral, GAEPD requires lowlevel aralyses for most of the analytical danimations onGAEPDO s
samples Although resultsdr individud analysesvary depending owaterbog pollutant levels, many of
the results are often at or near thehlodtdetection lints.

Detection limit informgion in Table6 is based on the latest dahinations byGAEPDS s | @aybaondr a t
the Universiy of Georgid #gricultural and Environmental Servicésboratory. GAEPD, USGS, and
CWW deliver all of their samplés eitherof the® two laboratories for anadis.

Table 6. Measurement Quality Objectivesfor Water Quality Monitori ng

Analyte Units Method RL Accuracy Precision
(%R) (RPD)

Multi-probe (Hydrola®, Series 3, 4a and 5; Eureka)

Water Temperature °C - -5°C 0.10 5%

pH SuU - - 0.2 0.01

Dissolved Oxgen(Clark mg/! i 0.2 0.2 001

Cell)

Dissolved Oxygen (LDO) mg/L 0.1 0.1-<8mg/L; .01
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Analyte Units Method RL Accuracy Precision
(%R) (RPD)
0.2->8mg/L
Specific Conductare ps/cm - - 1% 4 digits
Turbidity NTU - - 5% 0.1
WaterQuality, Flow, Macoinvertebrates, Habitat, Rghyton, Zooplankton
Flow cfs - - 15 % est. 10 %
Lab Turbidity NTU 180.1 1.0 90-110 15
Lab Conductiviy pmho/cm | SM 2510B | 10 90-110 15
Total Suspeded Solids mg/L 160.2 1.0 90-110 15
Color PCU SM 2120B | 5 80-120 15
Total Plosphorus mg/L 365.1 0.02 90-110 15
Ortho Phosphorus mg/L 365.1 0.04 90-110 15
Ammonia Nitrogen mg/L EI\F/I';CS;OO 0.03 90-110 15
Nitrate Nitrite mg/L 353.2 0.10 90-110 15
Totd Kjeldahl Nitrogen mg/L 351.2 0.20 80-120 20
Alkalinity mg/L SM 2320B | 1.0 90-110 15
Hardness ggéLQ 1302 1.0 90-110 25
Chloride mg/L 300.0 10 90-110 15
BODs mg/L 4051 2.0 85115 30
COD mg/L SM522@ | 10 85-115 25
TOC mg/L SM 5310B | 1.0 85115 15
DOC mg/L SM 5310B | 1.0 85-115 15
Oil & Grease mg/L 1664 5.0 75125 15
VOCs pg/L 524.2 0.50 70-130 20
Hexavalent Chromium Mo/l ?:I\F:I_SSOO 50 90-110 15
Total Chromium Mo/l 200.8 20 85115 O 15
Total Copper pg/L 200.8 20 85-115 O 15
Total Cadmium Mo/l 200.8 10
Total Lead pg/L 200.8 90 85-115 O 15
Total Nickel pg/L 200.8 20 85-115 O 15
Total Zinc ug/L 200.8 20 85115 O 15
Total Selenium ug/L 200.8 190 85115 O 15
Total Arsenic ug/L 200.8 80 85115 015
Total Mercury ug/L 245.1 0.2 85115 015
Clomlaand g [Py |1 |eus |m
E. coli (MPN) MPNIL00 | s 028 | 20 N/a N/a
Enteoccoci rl\f/l}EN/lOO SM 9230D rl\f/l}EN/lOO
Fish Tissue Toxics
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Analyte Units Method RL Accuracy Precision
(%R) (RPD)
Antimony mg/kg 200.8 2 85-115 O 15
Arsenic mg/kg 200.8 2 85115 O 15
Beryllium mg/kg 200.8 1 85-115 015
Cadmium mg/kg 200.8 1 85-115 O 15
Chromium (Total) mg/kg 200.8 2 85-115 O 15
Copper mg/kg 200.8 2 85-115 O 15
Lead mg/kg 200.8 1 85115 O 15
Mercury mg/kg 245.6 0.1 85-115 O 15
Nickel mg/kg 200.8 2 85115 O 15
Selenium mg/kg 200.8 2 85115 O 15
Silver mg/kg 200.8 1 85115 O 15
Thallium mg/kg 200.8 2 85115 O 15
zZinc mg/kg 2008 5 85-115 O 15
PCB Arochlor 1232 mg/kg 8082 0.1
PCB Arochlorl242 mg/kg 8082 0.1
PCBArochlor 1248 mg/kg 8082 0.1
PCB Arochlg 1254 mg/kg 8082 0.1
PCB Arochbr 1260 mg/kg 8082 0.1 71-119 27
aChlordane mg/kg 8081A 0.01 50-150 40
g-Chlordane mg/kg 8081A 0.01 50-150 40
Chlordane (total) mg/kg 8081A 0.01 50-150 40
Chlorpyrifos mg/kg 8081A 0.01 50-150 40
Dieldrin mg/kg 8081A 0.01 50-150 40
Toxaphene mg/kg 8081A 0.35 50-150 40
Aldrin mg/kg 8081A 0.01 50-150 40
aBHC mg/kg 8081A 0.01 50-150 40
b-BHC mg/kg 8081A 0.01 50-150 40
d-BHC mg/kg 8081A 0.01 50-150 40
Lindane mg/kg 8081A 0.01 50-150 40
Hexachlora@yclopentiadiene | mg/kg 8081A 0.01 50-150 40
Hexachbrabenzene mg/kg 8081A 0.01 50-150 40
Endosulfan | mg/kg 8081A 0.02 50-150 40
Endasulfan Il mg/kg 8081A 0.03 50-150 40
Endosulfan sulfate mg/kg 8081A 0.05 50-150 40
Endrin mag/kg 8081A 0.02 50-150 40
Endrin aldehyde mg/kg 8081A 0.05 50-150 40
Heptacthor mg/kg 8081A 0.01 50-150 40
Heptactor Epoxide mg/kg 8081A 0.01 50-150 40
Methoxychlor mg/kg 8081A 0.15 50-150 40
Mirex mg/kg 8081A 0.01 50-150 40
4 ,-BED mg/kg 8081A 0.01 50-150 40
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Analyte Units Method RL Accuracy Precision
(%R) (RPD)
4, -BDOE mg/kg 8081A 0.03 50-150 40
4, -BOT mg/kg 8081A 0.01 50-150 40

The USEPA defines Data Qu#liOh ect i v es9

@B Qai6g u a | iitativee tstatementsahatd q u a r

clarify study objectives, define the appriate type of data, and exgfy tolerdle levels ofpotential
( En v nAgeny,8@0R)t 2QOs rRay betused takiate whether th

decisim err or séo

data are adequate to adshdle

projectobs

OBAERDO i wb§ ect inalaegt t he a

changes in watequality (rends) is thecornerstone of ausampling design. A historical pspedive,
which only longterm recordscan provide, is ecessary in order to makeformed decisions regarding
TMDL development, water quality assesmnts, or the effects of relatory actons on water wglity.

The DQG for this program can be met byhadng to the procedures defined in $lQAPP. Accuracy,
precision, completeness, presatativeness, and comparability required to meet these nlgjgcare
summarized below ahg with otter data qualit criteria, suchas holding time, sensitivity and teetion

limits.

A9.1. Accuracy

Accuracy is determined yphow close a reported resig to a true or expected value.

Laboratory accuracywill be daermined by following the gdiwy and pr@edures providd in the
A sabte-gegific cppograf | SORSs.
estimates of percent recoveri€% R) for known internal standards, matrix spike and performance
evaluation samples, and ewation of bank contaminaon.

Laborabr y6s Qual ity

dhese galp employ

Depending a the analyte, specific accuracyjedtives can be concentratidrased (@. +/- 0.01% @
<0.05 mg/L and +/20% @ >0.05ng/L), or can be defined in terms of percent recovery percentages
80-120 % recovery ofnatrix spikéPE samples).

Accuracy for mui-probe measurementis tested por to use using standards that brackée

measurement rge, and after use, checkirmpanst standards to determine if probes remained in
calibrationat the end of the measuremigoeriod. A NIST-certified thermometer igased to periodically
check thermomte accuracy. The possampling check of each unit engre that the readings taken
during the survey(s) were within QC acceptance limits for eadtiipiobe analyte.

A9.2. Precision

Precision is a masure of the dege of agreement among repeated measnts and is determined

through samiing and analysesf replicate samples.

Labomatory precision of lab duplicates will be determined by followirthe policy and procedures
provided inh e L a b s QualitycAssyrén e
varies depending dielab and analye, but typically involvesmmalyss of samesample lab duplicates and

matrix spike duplicates

Pl an

( QAP)

a nvidualtSORs. Thisogr a mo

Overall precisionobjectives using riative percentdifference (RPD)of field duplicate samples vary
deperding on the parameter and typicalignge from 1025% RPD. GAEPD recognizes thaprecikion
estimates based on small numbers can result in rdiatiigh RPDs (due to smalumber effedt
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Precision of the multiprobe measurementsan be determined byeking duplicate (via a second
placemat of the unit) readings at the same statiarcaton. This is sometimes performed for river and
lake surveys. Multi-probe precision obggives genally range fron 510% RPD depating on the
parameter.

A9.3. Represertativeness

Representativeness refdo the extent tavhich measurements actuatgpresent the true environmental

condition. Sampling stationgeaalways selected to ensuhat the samples taken ngresent typicaliéld

conditions at the time and lation of sampling, and not anomaliesalto uncommon effets. In many

cases, statianarechosen to evaluate sitepeci f i ¢ i mp a c uskg theisane atteritibndaa s p ot
ensuring rpresentativerss.

A9.4. Completeness

Completeness refers to taeaunt of valid data collected usingraeasirement systemilt is expressed as
a perentag of the number of valid measurements that should have dmlected. ForGAEPDS s
monitoring, thecompletenessriterion is typially 80-100%. This assumes that,raog, one event out of
five might becancelled for someeason that could cause mtonplete data set with up to 20% of the
plannedon data not olatined.

A9.5. Comparability

Comparabiliy refers to lhe extent to whic the data from a study is compdesto other studies conducted
in the pat or from other aeas. FOIGAEPDS s mo g, ithe use df standardized samplirzgalytical
methods, units ofeporting, and site seleoti procedure helps to enge comparabilityof data. Review
of existing dataandmethods used to collect historicdhtahave been reewed and taken into account
the sampling design. Efforts to enhance data comparabitityee bbeen made where possitaed
appropiate.

A9.6. Detection Limits

In general, the detection limits fitee the smallest amount of analyte tlen be detecte@dbove signal

noise and withi cetain confidence levels. Typically, Method Detection LinfM4DL) are calculated in

the laboratory ly analyzing aminimum of severow-level standard solutions usireg ecific method.

Detection limits inthe traditional £nse do not apply to some aserenents such as pH and temperature

that have essentially contious scales. Multiplicatiofactors ag typically ajplied to MDL valles by

labs to express Reporting Lits (RL or RDL), which define a levelbmve which there $ greater
confidence in repted values. Where lovlevel results are needed, tRAEPD often requests results

reported dwn to the MDL with or without lab qualifiet i on (r at her than A<RDLO) .

A9.7.Holding Times

Most analytes have staard holding timegmaximum allowed time fromddlection to analysis) that have
been established to ensure atiedl accuracy. For enforoeent activites, bacteriasampling and
anayses forgroundwater andurface weers achere to the éour delivery and@-hour maximum hating
times, regardless of rtteod. Due to constraints in shipping samples, all other batwaiaples collected
for wateshed monitdng follow USEP A6 s a | fla @éheunntaemum holding time.



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Page41of 210

A9.8. Sensitivity

This is the abilityof the method ornstrument to discriminate tveeenmeasurement responses. The
specifications for sensitivityare unique to each analyticenstrumentand are typially defined in
Laboratory QAP and SOPs.

A9.9. Stardard Protocols

The use of approved fi¢ and lab SOPs byGAEPD and its agents proved sone assurance that
programmatic data quality objectives shmdlmet consistently.

A9.10. Performance Auditing

Scheduled and uokeduled field audits are typicallyerformed to evaluate implementatiori feld

methods, onsistency with this QAPP drconpliance withGAEPD6 s S OPs f or al | projec
atempt to evaluate at leash@ monitorig crewmembera minimum of onetime over the annual

monitoring peiod.

Proficiency testing of laboratorgndytical accuray is performed with singler dauble blind lab QC
checks using purchased QC check samphdé.audit results are compard t o vafuéstresuét and
evaluated gainst acceptance limit criteria.Resllts are also provided to lab analysand survey
coodinators.

A10. Documens andRecords

Documentation of all modeling activities is neagsfor the interpretationfestudy resiis. As direted

by the Program Manager,GAEPD and/or their conaicor will prepare progress reports aradher
deliverable, which will be distributedlo project participants as indicated by the Program Manageta Da
and assumptions used tewklop the ssimilative caacity analyses oudels will be recorded and
documenrgdin the assimilative capacity analgsaodeling report.

The format of the raw da to be used for assimilative capacity model parameters, moget,imodel
calibration, andmodel outpti will be conwerted to the apppriate units, as necessary, foreum
assimilative capacity analyses d#opment.

The Pogram Manager and Project Neges will maintain files, as appropriate, as repositories for
information and data used models anddr the prepat#on of any repds and documents during the
project Eledronic project files are maintaed on network comuters and are backed up ipéically.
The ProjectManagerswill supervise the use of maiais in any administrativeecord. Thefollowing
information may be icluded in the hard copy or electioproject files:

Any reports and doeunent prepared.

Contract and project informat.

Electronic copies of model input/output (for model calibnatiand allocation
scenarios).

Results otechnical revéws, model testslata quality assessments of outgag, and

audits.

Documentation of rg®nse actions durig the project to correct rdel cevelopment
or implementation problems.

Assessment reportsrfacquired data.

> > > D>
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A Statistical goodnesf-fit methods ad other rationa used to decide which
statisticaldistributions should be used to chaesite the uncertaity or variability of
modelinput parameters.

A Communications (electronic mail, memorandagintl notes; telephone comsation

recads; lettersmeeting minutesand all written correspondence argahe project

team personnel, subconttars, suppliersor others).

Maps, photograpd) ard drawings.

Studies, reports, documents, and newspapetesrfiertaining to the projec

Spreadshet data files: physical meas@ments, chemistry data, and micabgicd

data.

> > >

The model application W include complee record keeping of eachept ofthe modeling process. As
directed by the project managedscumentation may consist eports ad files addresing the followirg
items:

Assumptions

Parameter valesand sources

Nature of grid, networklesgn, or subwagrshed delineation
Changesad vaification of changes made in code

Actual input used

Outputof model runs and interpretan

Calibraion and validtion of the modé¢s)

T I 3o I I I I

Formal reports are maintainelGAEPD6 s At |l ant a of fi ce.

The Ambent Monitoring Unit (AMU) Manger will be the ead Manager assigned to updating and
ensuring project personnehve the most current appraveersion otthe QAPP ana@ny applicable SBs
and projecispecific sampling pins Each QAPP will be assigned a viens update numbemwith
publication date. Anymodifications or updates containing significant changes to metbgigs,
protocols or datarpcessing ath handling wil be submitted tdahe USEPA for review and approval.
Distribution of updated plans will flow the distribuion list contained within th QARP.

Documents and records for the monitoring program gedically for each statignwhich incude lab
repors from the laboraries, field observations and fiemeasurements, are kept on file forrainimum
of ten yeas for listing and/or repartg requirements.

A10.1.Field Records

Files for eachmonitoring locationthat issampled dring the carse ofa calendar year will becreated for
the storage of informimn about the site. Theefiles will contain all thevisual observations and field
data All the files are stored b AEPD basin and further by a@nitoring location number (AN LOC
ID). This number orrelates with tB number given to each major riveasn.

Field booksandfield formscontain all origind field notesandare kept a file for each station. The field
booksand field formscontan information that describestation idatification nunber, station nam date
and time of the sample cetiion, person(s) collecting the samglaype of sample collected, weather
conditions atthe time of sampling, and fielwbservation antheasuremest

Upon completion of theasnple colletion for the @y, the currentady 6 s fi el d notes
accuacy. If a discrepancys discoverd, immediate corrgive actionis taken For the ompliance

ar
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sampling inspections, all field notes are enténtd the inspection field k. When reults of analges
for the samms are received from the lab, thavifonmental Specialist prepares inspen reports for
transmittal to the correspoimd) compliance/enforcement personnel within the WPB responsbledch
facility inspected.

A10.2.Laboratory Records

Each sample isent to the laboratory with @GAEPD laboratory source document. This forats as a
chainof-custody (COC) form and alyéical services request form. The laboratory source document is
filled out for each statioprior to ddivery/shipmen. While in thecustody of the shipper, all sample
shipments are tracked b@GAEPD personnkto ensure thathte samples are handled prdpeand arrive
within the appropriate holding times.

The repots of the analyses of thersples are aofimally produed within 30 daysf receipt of the sample.
All andytical reports are maintained on filethe EPD lab.

A10.3.0ffice Records

Formal project folders containing field data, lab data, and ancillafgrination (including resust of
calibrdion and QC chcks, model inpytand output files, etc.) are kegitthe WP B &lsppy Floydoffice

in Atlanta, Georgia. Thse records are maintaineshwplee and orderly by the principle investigator. In
addition, any other records or documerapplicabd to the projets, such as pregtspecific sampling
plans, pre and post- study meeting notes, audit s, etc. will beplaced as hard copies inetiprgect
folder. Report format will include the scope of thejpct, personnel assignmeifids specifc monitoring
and assessment tas equipment used with identifidah numbers, data assessment and ansitheor
safety isses. All records are physilty housed in a dedicated file in the WPM#ices. Reports wilbe
maintained in an eleainic file aswell as in ahard copy paperofmat and will be available to thmulic
for review during business hours

A10.4.Sampling Station Registration

Each samping location (station) has a unique identification numbed aescription.All sampling
locations ee surveyedaco r di ng & motoGoks B Rdedmine if thessis suitable for monitoring.

A10.5.Documentation Protocols

GAEPD logbooks, formsdat sheets, lab notebooks, and chafhtustody forms are foral records.
Records shoultte made inridelible blackink or extra fire point permanent marker. Theresll be no
omissions in the data. 3Kmg a single linethrough the material to beorrected or deleted and initialed
and dated by the person makitige change will make any wections tooriginal docunentation or
recads. The line shall not obscureetlriginal material requiring a chang&roups of relaté errors on a
single page shuld have one line through the entries and should be initialelddated with a short
commentsupplied fo the reasonfadata deletion.

A10.6.Data Handling Records
All records of data verification and validi@n become partfothe permanent record ofdlstdion and are

included in the files of th6AEPDWPMP. Oncédhe data is transmitted the GAEPD, al records of he
use of the dat for the listing and reporting pres, computation of TMDLSs, and otherseisbecome part
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of the files of theGAEPD andare sored following, at a minimum, the federal requirementsréoords
retention.

A10.7. Data Archiving and Retrieval

Al | of s @akeE qualibmonitoring data isioused in GOMAS. The GAEPD archives owinal data
into papetuity. Original field nats,and other paper documents original to the data collectitwitac
remain part of thgpemanentfiles of the GAEPD WPB Sloppy Floydoffice in Atlanta, Georgia. Copie
of electronic water quality dates tranderred to theNational Archive STOrage andETrieval System
(STORET). The data package is maintained atingrto the Federal requiremtefor recods retention.
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B. DATA GENERATION AND ACQUISITION
B1. SamplingProcess Design
B1.1. Purpose/Backgrond

The GAEPD hasa comprehensive monitoringqgram that serves its water quality management needs.
This appoach addresses all Georgjeoundwater adh surface wadrs including riers, streams, lakes,
reservoirs, ath cosstal estuarine waters.

The monioring strategy mvides a logical progressidrom intensive data collection and assessments to
TMDL developmeat and permit issuance. Tkey activities involved m sample procestesign are:

1. Planning 1 Existing daa ard reports are compiled and usedréview historicalwater
guality information ad identify data gaps that may be needed to fully assess the wate
body.

2. Monitoring T Field data are co#icted for tagetedand probaltistic waterbodes in the
river bagn. These data supplement existing aland are used forwater quality
assessment.

3. Assesment i Monitoring data are compared to existing water dquadtandards to
determine ifthe waterbotks supportlesignated uses.

4. Wasteload Allocation/TMDL i Monitoring data are usedby the Water Quality
Modding Unit to determine pollutant limits fortreated effluent discharges into the
watershed by permitteed.imits are set teersure thatstate watequality is protected.
The TMDL Modeling and Development Unjirepaes TMDLs for those waters not
meetng their designate usesby the Monitoring & Asesment QA Officer. TheUnit
calculates the TMDL for the pollant of concern considerindi gaources b pollution for
the stream sagent and includes a margin of sgfet

5. Permits T Issuance and expirationf @ll discharge pemits are synchronized with
wateshed assessments. Permits are issued in Georgia undeedally delegated
National Pllutant Dicharge Elimnation System (NPBS) program.

6. TMDL Implementation Plansi Plans are developed for each TMdeveloped. The
plans include the original bisfor listing thewaterbog as impaired, a general watershed
description, identification opossible case for theimpairment, actios to correct the
problem, and addinal water monitoring to confirm the ater body has beerestored to
meeting watequality standards.
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This approach considers all sources of wateltution including discharge from munigpalities and
industries, as el as runoff from urban and agritwral areas. EPD accepts public peipgétion and
coordnation with other local govemental agencies during water sampling process design.

B1.2.Monitoring Design
Georgia gaerally useseveral mthodologies in itsvaterbog monitoring design.

For many of the sites that are sampled,ist already knownwhether a water body represed by a
particular site is compliant with current water quaitgndards. The design assions for nonitoring
areas follows:

1. Sanples represent average water gyaltonditions at the time of day, water
temperature, andiéw conditions that existeduding collection.

2. The bias and variability of sampling protocal® not affected by samplingatform
(bridge, wadhg, or boat) or typ of sampler used (weighted bottls. weighted
bucket).

3. The bias and vaability of field measurements are not affectey using different
personnel using different instruments.

4. The bas and variability of lab ahmes are nbaffectedby using two diffeent
laboratories or by samples aywdd on different days.

5. Sample contamation is minimal ad does not affect constituenoncentration in
samples.

B1.2.1. River Basins

Ge o r g inmmjorgiverlbdsins are samgleach yeamesourcepermitting. Samplng statewide allows
for comparisorof different climatic conditions acreyears.

B1.2.2 Ecoregions

Georgia has 2%.evd IV sub-ecoregions in the State. Selection criteria fderence sites included
minimd impairmentand repreeriativeness. 78amndidate reference sites were eaddd as part of the
ecoregion project.The reference &ks were chosen to represtmd best attainable conditions for streams
with similar charactéstics in a given suecorejpn. Referace condibns represented aes of
expectations for physical hist, general water quality, and thedil of the biologcal communities in
the absece d human disturbance and pollutiofhis reference databaseshbeen used to establish
regonal guideines for vadeable streams.

B1.3. Indicator Variables

A variety of core and supplemental indicatoreased to assesmpliance with water qualitgtardards
to support individual use classificatigremd for oher information needs and grams. A conmon set b
water quality crieria including pathogenndicators (E. coli, enterococqi dissolved oxygen, pH,
temperature and toxic substances apptydl water uses in Georgia including recreation, drinkingemat
fishing, wild river, scerd river, andcoastal fishing In assessing watequality in lakes, additional
indicabrsinclude nutrients, and atvophyll a. Coreand supplemental indicatoreeagown in Table 7.
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Tissue chemical aays
Nutrients

INDICATOR TYPE AQUATIC LIF E RECREATIO N FISH/SHELLFIS H
CONSUMPTION
Core Macroinvertebrate Pathogen Indicats Mercury
community Transparency PCBs
Fish conmunity Algal blooms Pesticides
Periphyton/Phytoplankton | Chlorophyl a Shelliish bed
Habitat closures (noh
Flow management)
Dissolved oxygen
pH
Temperature
Turbidity
Suspended solids
Lake trophic status
Supplemental Toxic pollutants (ay., Aesthetics Other contaminant
metak) Objectionabledepodts of concern
Toxicity tests (scums, sheens, debris,| Pathogens

depositsetc.)
Flow/water level

Chlorophylla Sediment quaty
Sediment chemistry Color/Turbidity
Organism condibn factor pH

Non-native species
Landuse/% mpervious
cover

Fish kills
Pollutantloadings

B1.4. LongTerm Design Straegy

Consisent with Georgia sWater Quality Moitoring Strategy January 2017updae), GAEPDS s
monitoring is an irggral commwnent ofthe Statewide comprehensir@nitoring program. Requirements
for the monitoring program d@ned to support watershedsassments @ TMDL developmaet are that
it be:

Statewide in scale

Comprehensive (atgsin the State are assessadesourcs allow)

Repeated at regular intergal

Designed to increase the number of stream miles and lake assessed, and
Designed to réuce the biatoward problenareas

oI I B D

GAEPD s wolking to meet these goals by incorgting some probabilistic desigglements ito progct
sampling designs and admbninuous, fixedsite monitoring to provide data pertaining lwads of
contaminants carriedy major rver systems atiigtegic locations vihin Georgia. These elements waul
supplementGAEPDS s e x i getédi mogoring anphasis.The ultimate longerm GAEPD strategy
for Georgia is proposed to utilize a combiaat of deterministically and rpbabilistially derived
sanpling networks, inalding synoptic surveys for the asseern of designated uses, fixesthtion arays
for trend monitoring, intensiveand screeningevel targeted monitoring for various purposesd
statistical designs sucls eandom sapling.
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The stategy also includessignificant efforts by theGAEPD to enable twoway sharing of data.
Monitoring dataand informationare shared wih ather programs, within the Department, as well as in
other @encies, for use in their warkin additbn, data from ekemal groups can ab be used (based on
caseby-case galuaions) to supplement inforrtian avaibble todecision makers.

B1.5. SiteSekction Criteria

Actualriver and strearsampling points & generallya composite of tlee subsampés using equal idth
increments (EW)I for rivers and streamgphotic zane composite samples for lakes @restuaris, or
determined by field staff as peeentative of thewaterbog. Overall, the data collectionfefts for all
waterbod typestake the fdbwing into cansideation:

Site ks accessiblby wading,from a bridyecrossing, or by boat

Flow is sgnificantenoughto ensure a relatively wethixed, homogenous sample
Located outside of effluent mixing zane

Upstream side of bridges winever possile

Not directly below large amountsf debris

T I > B D

B1.6. Current Design Appoach

Stations are established publicly accesdile, generally fixed locatian with a specific latitude and
longitude. Most sites are |aea at bridge crossings or asaccessibl by boat. Targetad dations are
strategically located to monitor aesfic area of concern:

Overallwater quaty in alarger watershed

Effect of mint source discharges

Effect of nonpoint sources of pollutione.g., urban areas, animal evptions,
agiculture)

Effect d land use change

Waters of significant ecologicalkcreaional, political, or murdipal use

Waters vhich show an impairment due wrknown causes (e.g., biological data
shows possible impairmég

Significantwaterbodes aghey leavehe state

> > D>

The assesment program ipresently the primary means of ntiag the CWA objective relatingat
assessig the satus of designated uses. d?rio each monitoring year, information and data is gathered to
identify data gaps and the etk for addiobnal informdion. Input from other internal programs and
outside ageties is actively solicited in ordr to gainfurtherinsight with respect to watejuality goals

and useobjectives. This process culminatestive development of projespecific samping plans for
obtaning this inform&on.

Water Quality Surveys. consst of monthly sampling for a catelar yearfor rivers and streams and
during thegrowing seasor(April i October)for lakes and reservoirs. &hselection of indicators is
focused on thse with Geayia waer quality standrds that can be cesffectively analyzed Additional
indicators & also irtluded hat may not have specific stdads but are useful for interpretation of other
measurements.

River and Streams Monitoring: consiss of physicaland chemical samplingpf wadeable and nen
wadeable riverarnd streams. Sampling includesn-situ measuremets of water temperature, dislyed
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oxygen, conductivity, and pH with a mufiarametr probe field observations to quajifcurrent wather,
waterlevel, water color/claity, and other factors that may aétthe outcome of the sampknd chemical
samping of a suite of routine paragters that includenutrients (TP, TN, NH3), BODs, alkalinity,
hardnesssuspendedsolids, total organé carbon andurbidity. Samples areollected monthly for a
minimum of one cdendar year obtaining a mimum of 12 data pints. As resources allow, sulset of
rivers and streams are sampled quarterly for mefaisater quality concern (e.¢dg, Cu, Pb,Se), or
samped 16times in a caledar year forE. coli or enterococtiacteriain order tocalculate 4baderial
geometrc means representing four eatia quarters capturing seasonal variations.

Lakes and Reservoirs Monitoring:consists of pysical andchemi@l sanpling of the operwater area
and tributary embaymenbf public lakes larger than 500 acreSamplingincludes a depth profileof in-
situ measirements of dissolved oxygeplid, conductiviy, andwater temperatureith a multiparaméer
probe; feld dbservdions to quantifythe photic zone, water clarity, glify current weather conditions,
and oher factors that ray affect the sample and; chigd sampling of a suite of routine parametdratt
include: E. coli, nutrients (TP, TKN, NE and NOy), BODs, chlorghyll-a, alkalinity, hardness,
susnced solids, total organic carbon, and bidity. Annud sampling for lalkes is conducted once per
mont duing the growingseason of April through October when productivity is high

Biomonitoring: conssts of surveys e collect macroinvertebrates dadperiphyton. Chemical sampling
of streamsare designedo provide represdative information about tlse waterbodies for apecific
moment. Macroinvertebrates and periphyton used asntegrative measues of water quaty on long

term and shofterm scées

A Macroinvertebrates: Rapid Bioassesnt Protoca (RBPs), based orthose
developed by the USERAar used to monitorthe health of benthic
macroinvertebrate communities in wadeable strearSsirve/s ae conductedn
wadeable streams usi®AEPDS s ethods and protocols. SOPs are availalidhe
publicon theGAEPDS s  site di the following web alles: www.gaepd.org

The structure and function of dhmacronvettebrate commuity are a measure of
biological irtegity and is also a component of the wageality moritoring program.
GAEPD utilizes a standardizechehod based on th&PA Rapid Bioassessment
Protocol to improve data comparability among eanle sanpling sites thraghout
the State. The macroinvebtete collection procedures employ a mtitiabitat
apprach that allows fo sampling of habitats in rafive proportion to heir local
availability. Macroinvertebrate specimens are identifiedpgieswhenapplicable,
counted, and statistically compartmireference conditions with similaritiesithin
the sip-ecoregion.

A Perphyton The analysis of theeriphyton (diators and soft algag community in
shallow streams employs an indicator spegmmoat whereby inferenes on water
guality conditions arérawn from an understanding of the enviroental prefeznces
and toleranes of the species preserferiphyton communites canexhibit dramatic
temporal shifts in species composition throughbetyearandas aresultinformation
from a single samplingvent are generally not indicative of hisioal conditons.
For this reaon, the information gainedoim the algal commuty assessment is more
useful as a supplement to the assessments ofaifmenuntiesthat served integrate
conditions over a longeperiod of time. In some instances, whdrdormation
pertaining to primary production is required,gal biomass analysisr chlorophyll
determinations may be performed. Results of these ssadyeusedto evaluatehe
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trophic status of lakes and eggoirs. Similar information from riverin@nd coastal
waters is used tddentify those waterbodes sijeded to excessivenutrient
enrichment. Results at public drinking water reservoirs cedicdte whetrer land
usesneed to be addressed as sourcasusferts and can help water suppliers adju
treatmentprocesses if neceary. Additionally, GAEPD is building a databasef
periphyton and nutrients to determine biological response to nstitestreamsto
assist inthe development of nutrient critar

Wastewater Discharge Monitoring: seaves to docurent pollutant loathg from point sources, asses
compliance with NPIES permit limits and supplements river and stream surveys. Discharge
measuremens povide data fo calculation of pollutant mass ldimgs as well as for assessing impacts on
stream biota blow-flow conditions resulting from drought evater withdrawals.Additional sitespecific
data are col |l ect e dcharge gatitysrelagive & perntit émitdtians. i Theset daté@agp  d i
include pH, DO, TRC, BOD, COD, nignts Total Suspeded Solids, metal organics and E. coli
baceria

Fish Tissue Toxics Monitoring: helps to assess the human health riskaata wit the consurption

of fish and shellfisf r o m Gewatersgy Uraf@m protocols designed to ure accuracy and g@ent
crosscontanination of samples are follaed for fish collection, processing, and shipping. Lengths and
weights are measurgdnd fishare visualy examned for tumors, lesion®r otherindicatons of disease.
Data are providetb the DNR, which ighe agency respaible for performing the rises&ssnents and
issuing public health advisories. The Department makes a publieatieble to the piblic annually on

the recommendations f@monsumption of fish collected from Georgiwaters. Samplingsiperformed

once fer year for a selected numbafrsites. Parameters tested from fish tissue samples include PCBs,
mercury, and an eay oftoxic orgamc cheamicals.

Special Roject Monitoring: are conductedby GAEPD to addresspriority issues of concern.These
surveysvary in scope and timeframe dapding on data requirements, but maintain fagne attention to
quality in the field ad in the lab.

B1.7. Detailed ProjectSpecific Sampling Pans

Projectspecific samplingolans indiate locationsfrequencies, analytesand methodsto be used in the
proect. Theseplans are supplemaitto the programmatic QAPP as they pertain togh@rgects. The
projed-specific sampling plans will baubmitted to the USEPA, Region IV for revieand approval each
year. If EPD devel@s a Special Project Monitoig Rans to address a priority issue, the Monitoring Plan
will be available upon reques

GAEPD evaluats its monitoring program during each plang and assessment cycle and incorporates
changes as needed fwovide the mostcomprehensive and effectivdap possible with available
resources.

B2. Sampling Methods

Samples and measuremeats tobe taken flowing the methods listed in Table 8.nirregularities or
problems encountered lield staff shouldoe communicatedtthe responsible WPMP UnitoGrdnator,
either verbally or via email, which will assess the situation, consultottlirproject pesonnelif needed,
and recommend a courskadion for resolution.

An overview of he different methodemployed is desitved below.
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1 Sufacei measurements are taken one meter below the water surface (if depth is
acequat¢ or at middepth. This method is employed when sding at bridge
crossings or other land assed stations.

1 Profilei measurementare taken just below the wateuface and at every meter of
depth to the bottom. Method employed primarily at lakel eservoir stéons or
other sites that exhibit signifart stratification.

Table 8. Field Sampling Performance Methals

Performance Rejuirement

Applicable Method Reference

Sample Collection

SOP#EPBWPMP-2,4,5
Standard Methods

Multiprobe Use

YSI & Hydrolab manua

Multiprobe Depoyment

YSI & Hydrolab manual

Benthic nacmoinvertebrate/habitat

SOP#EPDBMacroinvetebrate Bological Assessn of
Wadeable Streams in Geyia

EPA guidance for fish sampling aadaysis fa fish

Fish collection/preparation for fish tissue analysis advisorieq1995)

USGS TWRI Book 5 (1987)
Chlorophyll SOP#EPBWPMP-3
Periphyton Modified RBP (FPA)

USGS TWRI Books (1987)

Flow monitoring

SOP#EM-WPMP-6

USGS TWRI Book 3, Chapters AS8

Sontek manual, Aquacatnanua) RiverSurveyor
Manual

ISCOsampler

USEPAEnNviromrmental Investigabns SOPs and Quality
Assurance Mamal

Digital camera

Camera mamls

GlobalPositoning System (GPS)

GPS manua

Samples:

I Grabi samples are taken just below surface (0.1 m).

Sample bottles are filled

directly by plunging themin to the waterbog, either by submersing by hand, by
usinga stainless steel bucket drabline PolyPro waer sampler The grab methois
always usedor E. coli, enterococcimetals,pesticideschloride,and oil and grease

samples.

1 Conpositei samples areompriged of three sulsamples. Sulsamples are collected
using equal width incremats (EWI) which casist of 25%, 50%, and 75% diie

streamobs

wet t -samplegiard tombinedTimciurn splitter or carboy

contaner and homgenized. Sample bdgs arethen filled usingthe homogenized

sample.

9 Photiczone composité’ The photiczone is determirteusing a photometer (e.bi-
Cor), and defined as the dep#t which 1/100 of the amount of surface light can
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penetrate.Samples areolleded with a Va Dorn ampler at 0.1 mets followed by
one (1) meter inteals to the extent of ta photic zone. Saples are combined in a
HDPE arbgy or churn splitteand homogenizedThis method is used fdurbidity,
BOD, hardness,lialinity, TOC, chlorophylla ard nutrient sampling at dggnated
reservoir stations.

B2.1.Field Safety

The survg coordinators an@grewmembers shall use besbfessional judgment at all times and at no
time allow personal safety to be compromisedaddition, # survey personneadre traned in field safy
issues, including what to do the event of an emergenc

A A st -3 e BielddKit shall be broufgt on each field survey. These kits include miscellaneous
items often needed in the fieldjch as plast gloves, safety gisses, unscreen, inseaepellant,poison
ivy wash, etc.

A complete First Aid Kit containing basicifst aid equipment shall bedugt (in the vehicle) on each
field survey. In situations where sampling stations arérdan the velicle, crews have beenstricted to
take thefirst aid kit to the stationAll staff will maintain certiications in CPR 1ad FirstAid by the
American Red Qoss.

Each crewmember is expected to dress appropriately for the season, weatheeldadnfiitions,
especially propefootwear and raingearEach crewmembes requiredwear efledive safety veststall
times duringa survey Flashing lights @ dso installed on all vehicles to be used when conduction
sampling near roadways.

B2.2. Available Fied Equipment

Table9 provices a list of theequipment and disposable items regkly the monitoring stid to perform
field sampling and measurements.

Table 9. Field Equipment Inventory and Disposables

Equipment Model 2018 Spare Pats
Inventory Available
%4 gallon, nutrient, bactes,
S > | 300 per
Sample bottles metals VOC, pesticide, oil . -
office
andgrease
Samplelabels White adhesive labels 10.00 per -
office
SampleCOC6 s Electronic form Printed as | _
needed
. - 6 L per
pH standards (4.0, 7.0, 1080)) Fisher Scietific office -
Conductivity Standard (500, 3,000 VWR 6L pe i
pmhos/cm) office
Distilled ordeionized water ggrgn751tead/Thermolyne 1 per dfice | Yes
Ice Maker HOSH IZAKI F-250 BAE 1 per office | No
Coolers Iquo/CoIeman/Rubber 90 Yes
Maid
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Equipment Model 2018 Spare Pats
Inventory Available
Cables Various 31 Yes
Data®ndes: i
. OTT Mini-Sonde &, OTT
OTT & YSI Multi-probeData®nde HL4, YSI ProDSS 36 Yes
Coninuous data logger, reater, and
transmitter (telemetry units) Adcon/Hach 10 Yes
ISCO Modé 3700 Yes
Automated Wastewater Samplers ISCOModel 6700 31 total
Sequential Sampler
Conductivity/Salinity Metes ggsheFAccumet Model AP 5 Yes
Patabe Turbdimeter HACH 2100 P 12 Yes
Accumet AP10 10 total
Porteble pH meter Orion Model 250A No
Orion Model 250 A+
YSI Model 58
Portable DOneter Hach HQ30dLuminescent | 2 Yes
Meter 3
Hach ModéDR 820 4 totd
ChlorineMeters Hach Model fi Yes
Colorimeta 110
Van Dorn bottle amgders Wildco 8 Yes
Sonar depth sounder Various 7 N/A
Zooplankton Net Wildco 9 Yes
Flow metes:
Scientific Instruments Current Meter Mini-Maanetic Head 4 Yes
Scientific Instrumats Curent Meter -Viagnetl 4 Yes
AA T MagneticHead 5000 :
Aquacat Flow Data Logger Flow Tracker 2D SN P809 4 No (all repair by
Sontek ADV FbwTradker 6 Mfg.)
Open Channel Flow kter ISCO Madel 4220 5 Yes
Closed Channel Flow Meter Qgg)%ncan Sigra Model 1 Yes
River Surveyor YSI 2 Yes
LiCor Undewater Phobmeter L1-1400, LI210, LL92 8 k'ﬂ‘f’g(‘;‘” repair by
Turner Design Field Fluometer 10-005R 3 Yes
GPS Receiver Garmin 8 '\N/I(f)g(all repair by
Staff gages Forestry Supply 30 No
NIST-certified thermaneter Various 10 N/A
Rangefindrs Bushnél 1 N/A
Chlorophylla filtering kits Millipore Corp. 10 Yes
Dye Testing available
Secchi Disk Wildco 9 Yes
Truck/van Ford, GMC, Chevy 12 total N/A
. Boston Whaler,Key West,
Boat/trailer jon boat Seaborn, Sundang 13total Yes
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B2.3. Bottle Types, Preservon Techniques and Hobing Times

Typical aralytes tested with associated bottle type, preservative technique and hividéagfor vater

and tissue samples are shown in Table 10.

Table 10. Bottle Type, Preservation Techriques and Holding Times for Sampks

Analytes Bottle Type Preservative Holding Times
Lab Specific Conductance| % gallon plastic Cool, O6 degr|7days
Lab pH 4 gallon plastic None 1 day
Lab Turbidity 4 gallon plastic Cool, O6 degr |48Hours
Lab Alkalinity 4 gallon plastic Cool, O6 degr |14days
Hardness 250mL plastic Cool , 06 d e g| 7days
Biochemical Oxyge 1 . N
Demand (5day) Y2 gallon plastic Cool , O6 degr |48Hours
Chemical Oxygen Demanq %z gallon plastic Cool , 06 degr |28days
Total Organic Carbon 250mL plastic H2SQ, pHooOR, O6 28 days
degees C.

. . . Filtered,H.SQs, pH 02
DisolvedOrganic Carbon | 250mL plastic 06 degrees C. 28 days
Total & Suspended Solids| % gallon plastic Cod O6 degr edq7days
Total Ammonia Nitrogen | 250mL plastic H2SQ, pH 02, € o8 days

degree<.
Nitrite & Nitrate Nitrogen | 250mL plastic H2SQ, pH 26 € o8 days
degrees C
TKN 250mL plastic H:SQ,  pH 02, ¢4 o5 4ays
degrees C.
Total Phosphorus 250mL plastic SZSO“’ pH 02, €908 days
egrees C.
Ortho Phosphorus 250mL polyethylene Filtered,Co o | O6 q 48 Hours
. . Sodium thiosulfate for
E. coli g:ezrélg,msliaged plastic (100 dechlorination (as needed), | 24 Hours
Cool,0O10 degrees
. , Sodium thiosulfate for
enterocacus Sterile, sealed plastic (100 dechlorination (as needed), | 24 Hours
or 250mL) >
Cool,0O10 degrees
Total Mercury 500mL plastic NM HNO;, pH 02 28 days
Total Cadmium 500mL plastic NM HNOs, pH 02 6 months
Total Chromium 500mL plastic NM HNOs, pH 02 6 months
Total Copper 500mL plastic NM HNO;, pH 02 6 months
Total Lead 500mL plastic NM HNO;, pH 02 6 months
Total Nickel 500mL plastic NM HNO;, pH 02 6 months
Total Zinc 500mL plastic NM HNO;, pH 02 6 months
Total Arsenic 500mL plastic NM HNO;, pH 02 6 months
Total Selenium 500mL plastic NM HNO;, pH 02 6 months
Total Thallium 500mL plastic NM HNOs, pHO 2 6 months
Total Antimony 500mL plastic NM HNOs, pH 02 6 months
Algae: Filter Cool to-20 degrees C. 21 days
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Analytes Bottle Type Preservative Holding Times
Chlorophylia,
phytoplankton
. . Glass with Teflorlined .
Volatile Organics septum caps (461L) 1:1 HCL (no heaspace) 14 days
Hydrocarbons (Oil ad
grease, total petroleum .
hydrocarbons, numerous | Amber glass (100€nL) L1HSO, pH 02 28 days (0&G)
poly-aromatic
hydrocarbonp
PCBs and Pesticides Amber glas (1000mL) Cool, O6 degr 71 days (extragtlon)
40 days (analysis)

B2.4.Field Quality Control

Field samples are collected according to standard operating procedures that are updated as necessary and
reviewed annually with field personnel. Seet#®m B5 for further detail.

B2.5. Field Documentation
(See Section A9)

B2.6. Decontaminaipbn Procedures

Decontamination consists of three phases: (3:sprepling, (2) between sites, and (3) pgamtpling. All
sample bottles arrive from the labonds precleaned. The following protocols will be useddean
sampling equipment duringAEPDwat er qual ity and facilityds monit

Pre-Sampling Before a sampling trip, technicians will make sure that all equipment has been
cleaned. Ifnot,thewi I I f ol |l ow t he-smrmpd e chgroe pirro cteldairfepo st

Between Sites All samplers, cdioys, and metersare rinsed thoroughly withdeionized water
followed by a field rinse from the samite water.

PostSampling: After a sampling trip has be@ompleted, all sampling equipment will be thoroughly
scrubled and rinsed with tap water. A giphateree laboratory detergent will be used when
necessaryA final rinse with deionized water is used after cleaning.

For sampling equipment used in comptiarsampling inspections, any devices, equipment or corgaine
which come in contact with thBuid being sampled, are required to be washed with phosiiieste
laboratory detergent followed by thorough rinsing with deionized water. In the case of thjeetssed

for metals sampling, they must be rinsed withQ% solution of nitric acid thregémes following the
phosphatdree detergent wash and rinse. Following the three dilute nitric acid rinses, they must be rinsed
at least three times with deioeit water Kot tap water). The dilute nitric acid rinsenst required for

new disposable aomatic sampler aliquot inserts (ISCO "ProPak" low density polyethylene bags or
equivalent).

When possible, all chemical and bacteriological samples are tedllatthe appropriate container. If an
intermediate samplg device is used to collect a chieal sample, it shall be composed of Teflon® or
High Density Polyethylene. Bacteriological samples are collected directly into sterile sample containers.
Subsuface bacteria samples may be collected in a sterile sagnptintainer using a bottle holder
connected to a long handle or rope.
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All nets used to collect macroinvertebrate or fish samples are thoroughly rinsed to remove debris and
clinging organisms aftehe sample is collected and before leaving the collestten

B2.7. §stem Failure and Carective Action

All sampling sites are identified prior to beginning sampling in the monitoring calendar or fiscal year and
every attempt is made to collect aflthe samples required by the project at each site.elevlnt that an
unexpected problerarises with the site, equipment failure or inability for the designated laboratory to
complete analyses for the samples received, the measures outlined in B2gatitrbelow will be taken.

B2.7.1. Sample Collection/Labratory Analyses

a. If a sample canrtobe collected as scheduled (flooding, dry, equipment failure,
temporary inaccessibility, etc.) the project manager or their designee is notified and
the samplingevent is rescheduled as soon as possible. If the sitddwmsne
permanently inaccessiblet is moved upstream or downstream to the nearest
accessible location.

b. If equipment becomes inoperable in the field, sampling is rescheduled when properly
functionng equipment is available.

c. If samples are lost, or arrivat the laboratory after the holditigne has expired, the
laboratory notifies the contact &AEPD responsible for data collection, and the
affected sample sites are rescheduled. If samples atediee to a laboratory
accident, the laboratory will notiffhe GAEPD contact for the projecand re
sampling will be scheduled.

d. Any laboratory instrument that fails QC procedures shall not be used until the
problem is corrected. Duplicate, laboratorytifeed blank, laboratory fortified
matrix, and method blaskthat fail to meet goals are imnigtly reviewed for the
source of error.

e. In the event that it is not possible to collect a sample, monitoring is rescheduled as
soon as possible.

B3. Sample Handling and Custody Requirements
B3.1. Sample Processing

Watersamplescollected at each sitwill be processed on site. Sample processing will be accomplished
in 4 steps: (1) sample splitting, (2) preserving the sample, (3) storing the sample, ahighrf@nt of
samples to the laboratory.

1. Sample Splitting: Samples will be split when stdgampes are needed for different
laboratory analyses. Splitting ensures that all bottles contain an equal amount of all
constituents in the bulk water sample.

2. Sample Preservation: Nutrient samples are preserved with 5 n@%dHSQ, for a
250 mL sampleOrtho-Phosphorusnd Dssolved Organic Carbosamples aralso
filtered prior to aal preservation Bacteria samples are preserved with sodium
thiosulfate to absorbng chlorine that may be present during samplifigace metal
samplesareacidified with nitrc acid (HNQ) to a pH <2.



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Pages7 of 210

3. Sample Storage:All samplesare placémmediately on ice and maaited atO °@
until they reach the appropriate laboratory.

4. Sample Shipping: Samples are either delivered directly or shipped to the laboratory
in order to anve within 24 hours of the first sampling eventA chainof-custody
form designating the shipper astipping date and type of sample will accompany
the samples.

Samplesthat areshipped to the laboratogre paced in iceso a temperature @4 °C can be maintained.

A heavybag will be placed in the shipping ceoland the samples will be placedide thebag. Ice will

then be poured over the samples and sealthdn the bags Before shipping, the associateldainof-
custody forms arbe placedn the cooler in a zippdock sealable plastic bag and tapedh®e tinderside

of the ice chest lid. I8pping containers for chilled samplase high-impactresistant plastic ice chests.
Shipping containers will meet the requirements of the shipping @oeyap All sample bottles will be
clearly identified with the sanfiginformation. Thechainof-custodyform contained on the inside of each
sampling container will clearly identify the contents and destination. The outside of the shipping
container will ke clearly marked with the origin and destination of the shipmiribrmation on special
handling of ay sample shipment will be clearly identified on the outside of each container.

Chlorophylla samples for lake work require storage in dark bottlesfiftration upon returing from the
field. Filters generated muske stored on dry ice until deliveréd a laboratory for processing. A
laboratory must process the frozen filters within 22 days of delivery.

B3.2. Sample Custody Procedure

The purposef samplechainof-custodyformsis to document and maintain theegrity of all samples
during colletion, transportation, analysis, and reporting of analytical results.

Chain of Custody

Waterproof labelsare used to identify samples. Each label costaihe following information:
monitoring location number, moniiag location description, collectioratk, collection time, and sample
collector.

Other information may be entered on the sample label if space permits. However, any other information
entered on the label must not interfere with the clarity of theiredunformation. Sample labels wile
preprinted and/or filled out in indelible, waterproof ink.

The chairof-custody contains the same information as the sample label and indicatesandlicdes to
perform on the sample. A sample set is a colleaiosample bottles with the same monihg location
number, monitoring location description, collection date, collection time, and sample collector. This
form serves as an unbroken link Wween the sample collectors, sampleliverershippers, and the
laboratory. SeéAppendix E for examplechainof-custodyform.

Transfer of Custody and Shipment

Samples and their containers are kept in a secure storage area until they are delivetatddmtbey or
transferredo a commercial courier. Sample contts are sealed prior to delivery tetcourier. The
shipper will sign a receipt for the transfer of the sangpletainerfrom their custody and these receipts
will be kept in a file locaté in the field office. Before the shipper is released from dystdf the
samples, the laboratory witarefully examine the sample container to ensure that it has not been
tampered with and that the container was received by the required time.
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Laboratory Custody Procedures

All samples received by the laboratoraes checked for label identificationhain-of-custody forms and

any discrepancies. Each sample will be assigned a unique laboratory identification number that will be
written on the sampledbtle and on the Water Quality Laboratory Source Document f@amples will

be stored at the approagté temperature (4 °C in most instances). Internal abfagnstody procedures

will track the sample from storage through all analytical procedurestameturn to storage. Samples

will be held in secure storagetilmisposal or return to sampling @ngization. The Laboratory Managers

at both laboratories are the responsible authorities for the samples once they are received from the
shipper. TheGAEPD laboratory tracks samples via a Laboratory Information Mamagé System

(LIMS). TheGAEPDensureghat similar mechanisms are in place for any contract labs it employs.

B4. Analytical Methods

All samples are analyzed using standard protocolsimmatcordance with USEPA, Standard Methods
(latest edition), and0 CFR Part 136.

B4.1. Laboratory SOPs

EPD and contract laboratories follow their most current and approved SOPs. See QAPP CD for specific
Laboratory SOPs.

B4.2. Analytical Units, Methods, and Holding Times

The methods and associated holding tinlecbmmonGAEPD parameters are providén Tablel0and

11 primarily for the GAEPD and UGA laboratories. GAEPD ensures that identical (or similar)
established methods are employed by altreat labs in order to be able to compare data from different
labs.

Detection limits using these mett® can vary with labs (temporally) and among different labs. For
detection limit information, se€able6 (Element A9 Quality Objectives).

B4.3. LabData Qualifiers
The GAEPD laboratory makes every effort to avdlte use of data qualifiers throughusd lab practices
such as efficient sample tracking, expedient analysis axidstiag. In some instances, however,

gualification of data is necessamyda in all cases, helpful when needed. @#&EPDLIMs may use tk
following standard data qualifiereft results foGAEPDanalytes.

GAEPDLIMS Qualifiers:

T ATIEO = Tentatively I dentified and Esti mated
1T "B0 =tAndkeyected above RL in thed method bl an
T ADO = Anal yt i cadbasedos a tilutien of teeamplée andlyzed on
the date indicated in the sample comment.
1T AEO0O = Estimated val ue due thérexpl@anedihthesi s assoc
comment along with the associated correctiction.
T AJO = Esti mat andcceptable Waa qgdalite objectve or improper

laboratory analysis protocol. Reason for usage must be defined in the sample
comment.
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Tr ace 0 dwaluRlkeefween theemethod detection limit and the RL.
TNTCO oo=many colonies present on the filtenembrane to count
(microbiological).

1 i
1 i

For contract labs employed WYAEPD, the use of data qualifiers varies. Whenever possitdPD
asks these lalie utilize a set of data qualifiers similar to that used byGA&PD laboratory.

Table 11. Analytical Reporting Units and Methods

Parameter Units Methods(s)

Alkalinity mg/L SM 2320B
AmmoniaN mg/L SM 450GNH3-H
Nitrate/Nitrite-N mg/L EPA 353.2

Total KjeldahtN mg/L EPA 351.2

Total Phosphorus mg/L EPA 365.1

Ortho Phosphorus mg/L EPA 365.1

Chloride mg/L EPA 300.0
Chlorophylla Mo/l EPA 445.0

BOD mg/L SM 5210B

COD mg/L SM 5220D

TOC mg/L SM 5310B/SM 5310C
DOC mg/L SM 5310B/SM 5310C
Hardness (C& Mg) mg/L SM 2340B

Turbidity NTU EPA 180.1

Total Suspended Solids mg/L SM 2540D

Color PCU EPA 110.2

E. coli MPN/100 mL SM 9223B
enterooccus MPN/100ml SM 923D

Metals (e.g. Hg, As, CD, Cr, Pb, Se, Zn, Fe, Ni) | ug/L EPA 200.7, 200.8245.1
Volatile Organics Mo/l EPA 524

Oil and grease, total petroleum hydrocarbons, SM 1664 (&G), EPA
numerous poharomadic hydrocarbons ho/L 625

PCBs (fish tissue) Mo/l SM 8082
OrganePesticides (fish tissue) Mo/l SM 8081A

B4.4. Laboratory Turnaround Time Requirements

Generally, chemical (except for metal analyses) and bacteriological analystesassuéceived from the
GAEPD and/or the UGA laboratories within B85 days. Metals analyses results are usually received
within six weeks. If results are not recaivia the expected time frame, the Database Officer will contact
the Laboratory SectioManager. The Database Officeefers questionable results the Laboratory
Section Manager. If possible, these issues are resolved within one week. Macroinvdrielogitzl
analyses turnaround is adjusted according to specific project deadlimesulis are needed sooner than
standard turnaround times, tleoject Manageis notified and the suspense date is recorded on the
Analysis Form.
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B4.5. Laboratory Data Report

Chemical and bacteriological analysis reports and copy of chain of cusmdyaied to the Database
Managetin the WPMP for data management.

If biological assessment is performedhiouse, all records are available and placed in the projectlfi
taxonomic identification is contracted to an outside laboratory, the resaltmaited to theProject
Manager The biological reporting package will include:

Macroinvertebrate taxonomic identification report
List of taxonomic references utilide
Macroinvertebrate bench sheets

Chain of custody form

= =4 =8 =9

B4.6. Safety and Hazardous Mateéal Disposal Requirements

Macroinvertebrate samples are maintained at least five years after the sample is processed and identified.
Since macroinvertebrate samples preserved in 95% ethanol, they are considered hazardous waste and
are disposed in aoocdance with MSDS. The LaborayoQA Plan describes handling and disposal
protocols for chemicals used in sample analyses.

B4.7. Method Validation

Chemical analysesesults are validated by periodically comparing data systems results with manually
calculated results and reviewind dhta. No nosstandard or unpublished analyses methods are approved
for 106 monitoring.

Biological data is validated by comparing dimdnabitat samples to muhiabitat samples in 25 sub
ecoregions with no significantféierence in index results.

B4.8. Corrective Action Process for Analytical System Failure

Any instrument failing QC standard is removed from service timtiproblem & corrected. Corrective
action procedures for Laboratory analyses are described liatioeatory QA Plan

B5. Quality Control

All modeling and monitoring staffollow the policies and procedures detailed in @&EPD Standard
Operating Procedures (SQP®uality Management Plan (QMRnd this Quality Assurance Project Plan
(QAPP). In @neral, training programs, matds, manuals, and reports prepared @4EPD will be
subjected to internal or external technical and editorial reviews before thedia@ns are submitted.

B5.1. Modeling Quality Control

The data quality of model imp and output is addressed, iarf by the training and experience of project
staff (SectionA9) and documentation of project activities (Sectidh0). This QAPP and tber
supporting materials will be distributed to all personnel involved in model dawelast. The Project
Managers wilensure that all surface water quality modeling tasks are carried out in accordance with the
QAPP. Staff performance will be revieweddnsure adherence to project protocols.



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Page61of 210

QC is defined as the process by which QAniplemented. All project modeis will conform to the
following guidelines:

A All modeling activities including data interpretation, load calculations, or other related
computational activities are subject to audit or peer review. Thus, the modelers are
instructed to maintain carefulritten and electronic records for all aspects of model
development.

A A record of where the data used in the analysis was obtained wiefte and any
information on data quality will be documented in the final report.

Surveill ance o frkwlldedondumtedperlodically By thardPD Unit QA/QC Officer
ortheQA/QC Of fi cer 6s designee. Mbatistalusereperts of theirlworlbag a s k e
periodic modelingworkgroup meetings. Detailed melthg documentation will be madevailable to

members of the modeling workgroup as necessary.

The ability of computer code to represent model theory accurately wéihdered by following rigorous
programming protocols, including documentation within dbarce code. Specific testslide required

of all model revisions to ensure that fundamental operations are verified to the extent possible. These
tests include temg of numerical stability and convergence properties of the model code algorithms, if
appropriate. Model results Wwibe generally checked by comparing results to those obtained by other
models or by comparison to hand calculations. Visualization afeh@sults will assist in determining

whether model simulations are realistic. Modsllculations will be compared téeld data. |If
adjustments to model parameters are made to obt a
explanation and juiication that must agree with scientific knowledge and with process rates within
reamnable ranges as found in thietature.

Both projectgenerated and neprojectgenerated data will be used for model development and
calibration. The QA procedure®rf projectgenerated data and database development have been
discussed elsewhere in ghilocument. All analytical dafaor t he model 6s target p
supporting data will have been verified through field QAPP processes before release todleesno

The DQOs were discussed in Sectidn7 and A.8of this document. Rigorous amination of precision,
accuracy completeness, representativeness, detectability, and comparability will be conducted on project
generated data under direction of th@jgct managers. Projegenerated data will be verified and
validated using a proceg#isat controls measurement urtedémty, evaluates data, and flags or codes data
against various criteria. This portion of the QA process is also associated with gheldiabase
construction. Modelers will crossheck data for bias, outliers, normalitpompleteness, precision,
accuacy, and other potential problems.

Non-projectgenerated data may be obtained from either published or unpublished sources and the
modekrs will examine these data as part of a data quality assessment. Databases thet hese
published are also examed in light of a data quality assessment. Data provided by other sources will be
assumed to meet precision objectives establisheddsetentities. The acceptance criteria for individual
data values generally address tbsues described in the Appen@.
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B5.2. Field Quality Control

Duplicate fieldsample for estimating overall precisiorakenat approximately 10% of the totalimber
of samples In addition, ambient field blanks are taken58% of the total sampleto evaluate blank
contaminatiorfrom field activities.

Analytical data from equipment blanks is used to determine the potential for cross contamination between
field sampling locations. The water for the equipment blank will be certified inorganic hietér

(IBW). Bacteria and BODiéld blanks will use sterile buffer water poured into the sample bottles and
sent to the laboratory for analysiSee Table 12 fordéid sampling quality control requirements for water
guality analytes and Table 13 for gitslcontrol requirements for mtiprobe instruments (including
continuous deployment).

Training sessions are held in the fall prior to the start of the new sanygdango ensure that field
measurements and samples will be taken consistent with aceswtegpproved SOPs. In additidield

checks or audits are performed by GAEPDG6s QC Of
protocols among different fielcrews.

B5.3. Lab Quality Control

Required lab quality control procedures include dedailecordkeeping, current SOPseriprmance
evaluations, lab blank, duplicate and matrix spike analyses, and control and calibration charts. For
detailed descriptionef calibration and maintenance procedures for GAEPD and the UGA Laboratories,
see the agdjzable Laboratory QAPs and SQRslopted herein by reference.

GAEPD requests quality control data from all labs with submitted data packages. These data are used i
data validation.

B6. Instrument/ Equipment Testing, Inspection and Maintenance
B6.1.Computer Maintenance

Water quaty modeling will involve the acquisition or processing of data and the generation of reports
and documents, both of which require theintenance of computer resources. GAEPD computers are
covered by ofsite service agreeants. When a problem with a nmecomputer occurs, stat®ntracted
computer specialists diagnose the trouble and correct it if possible. When outside assintrssdsy,

the computer specialists call the appropriate vendor. For other computemeuigquiring outside
repair sevices and not currently covered by a service contract, local computer service companies are used
on a timeandmaterials basis. Rawne maintenance on microcomputers is performed by state
contractors. Electric power to@amicrocomputer flows throughsairge suppressor to protect electronic
components from potentially damaging voltage spikes. All computer users have been inetrilged
importance of routinely archiving project data files from hard drive to exterslakthrage. The GAEPD
office néwork server is backed up on tape nightly during the week. Screening for viruses on electronic
files loaded on microcomputers or thetvork is standard GAEPD policy. Automated screening systems
have been pl a coeputerosysterGsraidPaietupdategularly to ensure that viruses are
identified and destroyed promptly.
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B6.2. Purpose/ Background/Measurement Traceability

Field daff is responsible for regular cleaning, inspection, and maintenance of their assigipdes).

All equipment should ®& visually inspected daily for damage or dirt, and repaired or cleaned if needed
before use. If meters are stored for long periodedgr than 1 week) without being used, it is
recommended that they be calibrated andeotgal at least weekly to keepeth in good working order.
Measurement systems and equipment calibrations are verified accurate to established criteria and are
tracedle to national standards of measurement or reference materials. All verificationssareden

before a measurement syster support equipment is utilized in the generation of analytical data.

All recordings for instrument calibration are kept in bouradbration logbooks in the calibration
| aboratory | ocated at larttah@AoMHhe BsSoxiatet retyldl dfficeo f f i ce i n

A
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Table 5. Field Sampling Quality Control Requirements for Water Quality Analytes (Nutrients Bacteria, Chlorophyll a, etc.)

Frequency Corrective Action Persons Responsiblg Data Quality
for Corrective Indi cator
Action
Ambient Field Minimum 5% of samples Qualify or censor data as necessary Survey Coordinator | Accuracy
Blanks collected andQA/QC Officer | (contamination)

Field Duplicates

Minimum 10% of samples

collected

Evaluate andampare lab duplicates
and fieldduplicates (overall
precision)

Censor or qualify data as necessary

Survey Coordinator
andQA/QC Officer

Overall Precision

Performane One time delivery t&SAEPD | Discuss with lab; rerun test samgle | Unit QA/QC Officer | Accuracy
Evaluation and contract labs for Censor or qualify data as necessary and lab QC Manager
Samples nutrient/metals as appropriate

Table 6. Quality Control Requirements for Multi -Probe Instruments (D.O., pH, Conductivity, Water Temperature, depth)

Frequency/
Number

Method/SOP QC
Acceptance Limits

Corrective Action (CA)

Persons Responsible
for Corrective
Action

Data Quality
Indicator

PreCalibration (or | Each day used | Multi-probe Re-calibrate to within Field suvey crew Accuracy/bias
pre-deployment) manual(s) allowable specification leader Contamination
Field Duplicate 10% of sites RPD < 10% Re-deploy and start reading Field survey crew General precision
reading sequence agai leader

Instrument Blank After Pre &Post | No target Retest and/or qualify data | Field survey crew Accuracy/bias

(Turbidimeter)

Daily Calibration

compounds >
lowest calibration

leader

Contamination

standard
PostSurvey(or End of each day | Multi-probe If outside acceptancantits, | Field survey crew Accuracy/bias
postdeployment) or after manuals discard or qualify data leader Contamination

Check and User
Report

deployment
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Instrumentation calibrated and maintained bidfiaff are kept in separate calibration logbooks located

in their offices. Instrumentare identified by model and sarinumber. Field recordings are maintained

for each of the parameters obtained from the Hydrolab Mubibe CatéSonde (water tempetare,

specific conductance, pH, and dissolved oxygen) in field books with the modelraidsmber of the

instrument us d . Al l spare parts for field meters are ki
MLK office in Atlanta, and atCartersvile, Tifton and Brunswick District officesand at the Augusta

office at the Phiizy Centerfor Water Seences. Analytical data provided by the laboratories are cross
referenced againghte field notebooks maintained for the project for each sampling date

Stock solutions or standard grade chemicals for calibration of measurement systeiisiase from
commercial vendarunder contract with the GAEPD or directly with the laboratorfdsstock solutions

are certified traceable to national standar@&ndard reference numbers are recorded with the instrument
calibration records.

For deailed descriptions of inspectip testing, and maintenance procedures for GAEPD and other
contrad laboratories, see the applicable Lab QAPs and SOPs, adoptediyaefarence.

B6.3. Testing, Inspection, and Maintenance

The thermometer is the onlyefd instrument used to collectfeeld parameter that is not an aquatic
parameter and therefore i@t obtained from muhprobe DataSonde. The thermometer measur@s a
temperature at the time of collection. Values will be recorded to the nearesC.0.Fach new
thermometer will betandardized once. Before each measurement, the thermometee whiebked for
liquid separation. After use, the thermometer wilsteed in a protective case.

B7. Instrument/ Equipment Calibration
B7.1. Model Calibration

A model calibration is a sasure of how well the model results represent field data. Becaufce
water quality modeling looks at a variety of scenarios itiiat, in many cases, require enormous capital
expenditures, the use of a calibrated modeé scientific veracity of wih is well defined, is of
paramount importance.

The Project Managys will direct the model calibration efforts. Some model paramefidiraeed to be
estimated using sispecific field data for the application of the mbdeSome example parameters
follow:

A Kinetic coefficients and parameters (e.g., partition coeffits, decay coefficients)
A Forcing terms (e.g., sources and sinksstete variables)
A Boundary conditions (specified concentrations, flows)

Models are oftermalibrated through a subjectitgal-anderror adjustment of model input data because a

large nunier of interrelated factors influence model output. However, theriexige and judgment of

the modeler are a major factor in calibrating a model both aetyrand efficiently. The model
calibration figoodness of f irguantitatieea Qualitative meagurebaf e i t |
calibration progress are comorly based on the following:

A Graphical timeseries plots of observed and predicted .data
A Graphical transect plots of sérved and predicted data at a given time interval.
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A Comparison beteen contour maps of observed and predicted data, providing
information on the spatial distribution of the error.

A Scatter plots of observed versus predictatles in which the deviation gfoints
from a 45degree straight line gives a sense of fit.

A Tabuldion of measured and predicted values and their deviations.

The suface water quality models will be calibrated to the best available data, includingulieexalues

and interpolated cextrapolated existing field data. If multiple data sets areablail an appropriate time
period and corresponding data set will b®®n based on factors characterizing the data set, such as
corresponding weather conditis, amount of data, and temdoamd spatial variability of data. The
model will be consideredatibrated when it reproduces data within an acceptable level ofaagcur
During the initial application of the model, it might be determined that primaaysieuld be collected to
bettercharacterize the model inputs; in most cases, however, it isagble to collect additional data for
use in model setup, calibrati, or validation, and the modeling effort depends on the best available data.
If primary data must be collected to hmttcharacterize the model inputs, a field operations will be
perfamed under th6& AEPD Groundwater an&urface Water Monitoring QAPP.

B7.2. Field Instrument Calibration

The field instruments requiring calibration are tipedafic conductance meter, théd pmeter, and the
dissolved oxygen meter. The thermometer usatiénfield sampling is standardized prior to issue and
this standardation is checked periodically to ensure the reliability of the measurements. Instrument
calibrations are recorded in aund calibration logbook with entries recorded with identifyirgjrinment
model and serial number. Table 14 provides thébration and maintenance activities for field
equipment and instrumentation.

For detailed descrijpns of calibration procedurder GAEPD and other contract laboratories, see the
applicable Labmtory QA Plan and SOPs, adopted herein by reference.

B8. Inspection of Supplies

The GAEPD Laboratory performs quality assurance of sample bottles, regagantd chemical
preservatives tit are provided to field staff. Containers that are purchasgueadeaned should be
certified by the manufacturer or checked tougaghat the parameters tested are below the published
reporting limits. Containers shloube stored in a manner thatedonot leave them susceptible to
contamination by dust or otherrfiaulates and should remain capped until use. Any containerdthat s
evidence of contamination should be discarded. The Laboratory QC Manager showdriiéegtes for
glass contaims certified by the manufacturer on file.

Additionally, field gaff should inspect all bottles before use. Any bottles that aitadwidirty or whose

lids have come off during storage should be discarded. It is recotechehat field staff periodidgl
check bottles for contamination attributed to storage conditipnfilling representative containers with
analytefree water, addig the appropriate preservative(s), and submitting them to the laboratory for
metals and &t chemistry analyses. Any cairier lots showing analyte levels at or above the reporting
limits should be discarded.

The majority of chemical preservatives used thg GAEPD are either provided by th6&GAEPD
Laboratory as preneasured, sealed glass amegor from a manufacturer wittertificates of purity. The
certificates are kept on file in ti@AEPD 7 MLK office. Any preservatives that show signs of
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Instrument Persons(s) Frequency of Inspection Maintenance Activity Testing Activity and | Corrective Action (CA)

Responsible Calibration Activity and and Frequency Frequency

Frequency

OTT & YSI AMU Precal each day Visual and Hardware & software | Presurvey Re-calibrate as necessary during-gagibration;
Multi-probe Environmental | of use, and post| electronic; repair and maintenance calibration & post qualifying data if pstsurvey check indicates

Specialists use QC checks | monthly and/or as needed survey QC check excessive drifor inaccuracies (beyond Table 3

before each use criteria) in comparison to predibrated readings
and standard solutions
Velocity Meters | AMU Before each usg Visualand Inspect posuse for Prior to each use in | Re-calibrate as necessary. If repair and/er re
1)Price AA Environmental electronic; before | damage; lubricate party the lab; fieldteging cdibrations ineffective, replace with alternate
2) Soriek ADV Specialists and after each use| as needed per SOP. in Fall prior to device.
FlowTracker Also, repair and beginning of next
maintenance asneede( y ear 6 s f i ¢

Lowrance AMU Per equipment | Per equipment Per equipment manual | Per equipment Per equipment manual
depthfinders Environmental | manual manual manual

Specialists
Facility Samplers | FMU NA Before each use | Cleaning ameeded; re | Before each use TDB (ca®-by-case)
(Isco) Environmental and during site deploying with new

Specialists visits tubes and bottles, etc.
Digi-Sense Cody Jones Annually, and Visud & As needed Annual (Fall)QC Sendto manufacturer for realibration
thermometer as needed base( Electronic; before check and calibration
(NIST-certified) on QC checks | and after each use againstGAEPDlab

NIST-certified
thermometer.

Li-Cor AMU Per equipment | Per equipment Per equipment manual | Per equipment Per equipment manual

Environmental | manual manual manual

Specialists
Turbidity meter AMU Precal each day| Per equipment Per equipment manual | Per equipment Per equipment manual

Environmental | of use, and p&t | manual manual

Specialists use QC checks
pH meter FMU Precal each day] Per equipment Per equipment manual | Per equipment Peregupment manual

Environmental | of use, and post| manual manual

Specialists use @ checks
DO meter FMU Precal each day| Per equiment Per equipment manual | Per equipment Per equipmenmanual

Environmental
Specialists

of use, and post

use QC checks

manual

manual
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contamination, such as discoloration or the presence of debdher solids, should not be used and
should be discarded.

A summary ofinspections to be performed by fieldféia presented in Table 15.

Table 15. Consumable Inspections and\cceptance Criteria

ltem Acceptance Criteria
Sample bottles V  Bottle blanksless than laboratory reportin
limits
V  No visible dirt, debris, or oth@ontaminants
pH standards (4.0, 7.0, D0SU) V  Within £ 0.4 SU of accepted value
V  No visible discoloration, debris or other
contaminants
Conductivity standard$00, ®,000umhos/cm) V  Within £ 10% of accepted value
V  No visible discoloration, debris or oth
contaminants
Acid ampules (sulfuric, itric) V  Ampules intact
V  No visible discoloration, debris or oth
contaminants
Distilled or deionized water V  No visible discoloration, debris orother
contaminants

B9. NonDirect Measurements

GAEPD assembles datnd information from a wide variety of w@wes. Reliable scientific data and
technical information are emstial for making appropriate water use assessments and other decisions
affecting waterbog health.

For external or nowlirect data sources, GAEPDIits, accepts and reviews water qualiand other)
data and information from all available sourceseliminary review of these data involves an evaluation
based on three mainitaria:

9 Monitoring is conducted under an approved Sampling Quality Asser Plan
including acceptable standardavating procedures;

I Use of an acceptable, preferably state fiedilab (certified for the applicable
analyses) that has a documented, aedkplaboratory QAP; and

1 Results are documented in a citable report ithelides QA/QC analyses and data
managerant.

These data sources include monitoring data reports framata federal agencies and nongovernmental
organizations, as well as repods projects resulting from state or local grants or Federally funded
through Sections 314, 319, 104, or 604(btled CWA Data collected by volunteer groups (Addpt
Stream) ormunicipalities (watershed assessments) are not used for decision makin@téoruse
assessments. These data are used for screening purposesdemdifginig potential problem areas, and
are used in the development of annual monitoring plans.

The folowing generic list provides some of the possible sources of informatiorGAEPDO s
watershed/river basin assessment, TMDL and other work.
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State Agecies

Federal Agencies

U.S. GeologicalSurvey

U.S. Environmental Protection Agency

U.S. Fish and WildliféService

U.S. Army Corps of Engineers

National Oceanic and Atmospheric Adminaion National Climatic Data Center
Municipal Facilities Plans

PrivateConsulting Firms

Colleges, Universitiesral associated academic institutions
Watershed and lake associasdcitizen monitoring programs)
Municipal and Industrial NPDES Permit Monitog Requirements
Public drinking water systems

Other Sources

E R W I e

Non-projed-generated data may be obtained fromlighled or unpublished sources. The published
data will have soméorm of peer review. These data are generally examined by modelers afsgpart
data quality assessment. Databases that have not been publishlsd aseamined in light of a data
guality assessment. Data providéy other sources are assumed to memefcision objectives
established by those entities. If historical data aedua written record of where the data were
obtained and any informatiamn their quality will be documented ihd final report.

B10. Data Management

Some data are reportetectronically and some only as hard copies. Due to the quantity and gitynple
of information being produced, organized data management is datitas program.

B10.1.GAEPD Databases
The GAEPDdatabase system (as of 8Dis composed of the folwing primary databases:

1 GOMASI GeorgiaenvirOnmentaMonitoring andAssessrant System
0 Water Quality Data
Zooplankton Data
Diatom Data
Benthic MacronvertebratdData
Fish Contaminanbata
303(d) list/TMDLs
0 305(b) Water Bodies
1 GAPDES- wastewater, stormweat, 401, and safe dams quality permitting database

[}l elNolNe]

The GOMAS database iformatedvia MySQL, is dynamicallylinked to GIS It is equipped to uplabto
external dat ab WONYSITORESand ATTAINS Hadh Aldabase has specific uses, and
the gstem is intended to allow fast, easy and standardized access to finabrdedaidus purposes.
STORET will be decommissioned in June 2018. STOR&Teatly has minimal functionality and rsio

data has already been t r amrtabhse WaterQuatityoPorlalp A6 s new wa



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b
March2022
Page70of 210

B102. Held and Lab Data Entry

Each surey crew leader has primary responsibility for fieddeet data entry. Elg are additionally
responsible for ensing the completeness and quality of field data prior to datg.emtternal GAEPD
lab managers are also responsible for lab data. A datahfty module is provided bYsAEPDS s
Database Manager to facilitate thignsfer of information.

All completed GAEPD field sheets, notebook pages, and ClddirCustody forms & filed with the
QA/QC Officer for preliminary review and hard copy filind\ significant amount of the data contained
on these forms will be entergtto theGAEPDS s d at a b a sestored at th&opply Fldydoffice a r
and managed bAEPDO s  Dse tManager. Incomplete and/or erroneous frelcbrded data and
informationwill be brought to the attention of the appropriate field crew, coontirzatd/or person(s).
Field notebook pads) will be photocopied and added to the final hard copy file.

Laboratory qualitycontrolled data fromGAEPDS s Laboratory &% o the 8VRB via
electronically on an approximate monthly basis. These #tatlenare sent to the Database Manager f
preliminary QC checks relating to holding times and blankidap frequencies. In addition, laboratory

data are also provided to the Blagse Manager on standard data forms sent via interoffice or via email

for each lab report for the hard copy fiedders.

B10.3. Data Availability

After preliminary QC checkglata are available to users as draft data, subject to additional qualityi cont
checks and evaluation. Draft data are for internal, deparainase only, and their usés subject to
managenent approval. After data validation has been completed, tipiéthin 3-6 months of receipt

of lab data reports, the final data are aad in the database and in hard copy files for internal/external
use. t may also be available in published repo

Chemical and biological d alityadPortad iddtabasebvia WQX/BTORET.o EP A (
WQX/STORET is a repository for watewadgity, biological, and physical data and is used by state
environmentalgencies, the USEPA and other federalnaggs, universities, private citizens and many

others. The WateQuality Portal acts as the access point for all water quality data that fhoeugh
WQX/STORET. The WQX websithttps:/ivwww.epa.gov/waterdata/watguality-datawgx includes data

retrieval instructions.
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C. ASSESSMENT AND OVERSIGHT
C1. Assessments and Respse Actions

The QA program under which the water quality modeling awhitoring project will operate
includes srveillance, with independent checks of the data obtained fronplisey, analysis, and
datagathering activities. This process is illustraiadFigure 2. The essential steps in the QA
program are as follows:

Identify and define the problem

Assign resposibility for investigating the problem

Investigate and determiriee cause of the problem

Assign and accept responsibility for implementipgmpriate corrective action
Establish the effectiveness of and implentéstcorrective action

Verify that the corective action has eliminated the problem

I v > > >

Many of the technicgbroblems that might occur can be solved on the spot by the staff memimdvedyv
for example, by modifying the Initial Technical Approach or cdingc errors or deficiencies in
documentaon. Immediate corrective actions form part of normal opergiingedures and are noted in
records for the project. Problems that cannosdbeed in this way require more formalized, lotegm
corrective action.

If quality problems that require attéont are identified, GAEPD will determine whether attaining
acceptble quality requires either shextr longterm actions. If a failure in ammalytical system occurs
(e.g., performance requirements are not még, Project Manager will be responsible fmrrective
action and will immediately inform the Program Maaagr the QAQC Officer, as appropriate.
Subsequent steps taken will dep@mthe nature and significance of the problem, as illustrated in Figure
2. The Project Manager has primary respbitity for monitoring the activities and identifying or
confirming any quality problems.

The Program Manager and Project Manager wilhbtfied of major corrective actions and stop work
orders. Corrective sions may include the following:

A Reemphasizing to staff the project objectives, the limitations in scdipe,need to
adhere to the agreagon schedule and procedures, and the meedcument QC
and QA activities.

Securing additional commitment of stéfhe to devote to the project.
Retainingoutside consultants to review problems in specialized techanias.
Changing procedures. The Project Manager may replace a staff member,
appropriate, if it isn the best interest of the project to do so.

> I I

Performance audits are quantitative clseck different segments of project activities; they are most
appopriate for sampling, analysis, and datacessing activities. The Projebtanager and/or QC
Officer is responsible for overseeing work as it isf@®ned and periodically conducting intein
assessments during the data entry and analysis phases jéoe p
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Figure 2. Quality Assurance Process
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C1.1 Modeling Response Actions

The Project Manager may perform or overskee following qualitative and quantitz¢ assessments
of model performance periodically to ensure ttied model is performing the required task while
meeting the quality objectige

Data acquisition assessments
Model calibration studies
Sensitivity amlyses
Uncertainty analyses

Data qualityassessments
Model evaluations

Internal peer reviews

T v I I

Sensitivity to variations, or uncertainty in input parameters, is an important chastictefi a model.
Sensitivity analysis is used to identify the most iefitial parameters in determining the aeoy and
precision of model predictions. This information is ortgnt to the user who must establiek required
accuracy and precision model application as a function of data quantity and quality. Sengitivit
analysis quantitatively or semuantiat i vel y defines the dependence
assessent measure on a specific parameter or set of parameters. Sensitivitysaraatyalso be used to
decide how to simplify the model simulation andirtgprove the efficiency of the calibratioprocess.
Model sensitivity can be expressed as the relatite @& change of selected output caused by a unit
change in the input. If thehange in the input causes a large change in the output, the model is
considered to be sensitive to that inputgraeter. Sensitivity analysis methods are mostlysiatistical

or even intuitive by nature. Sensitivity analysis is typically performechhgiging one input parameter at

a time and evaluating the effects on tigtribution of the dependent variabl®lominal, minimum, and
maximum values are specified for the sidddnput parameter.

Initially, sensitivity analysis is performed at the bedng of the calibration process to design a
calibration strategy. Aftethe calibration is completed, a moralmbrate sensitivity analysis may be
performed to quantify the uadainty in the calibrated model caused by uncertainty in the estimates of th
model input parameters.

Informal sensitivity analyses (iterative pareter adjustments) are generally perfornteding model
calibrations to ensure that reasonable values fodein parameters will be obtained, resulting in
acceptable model results. Tidegree of allowable adjustment of any parameter is usually directly
proportional to the uncertainty of its valuend is limited to its expected range of values. Formal
sensitivty analyses will be performed based on technical direction from the Progearaén! when a
certain aspect of the system requires further investigatieor example, formal sensitivity anadygsare

often performed on the effects of loadings from diffenitrces on instream water quality to allow the
development of more feasiblendireasonable allocations and load reductions based on the dominant
soures.

The Project Manager will perforsurveillance activities throughout the duration of the projeenture
that management and technical aspects are being properly impleraeaisting to the schedule and
quality requirements specified in this QAPHhese surveillance activities may e assessing how
project milestones are achieved and documerm®dective actions are implemented, peer reviews are
performed, and data aneenaged.
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System audits are qualitative reviews of project activitychieck that the overall quality programs i
functioning, and that the appropriate QC measures identifigdeiQAPP are being implemented. If
requested by US EPAAEPDwiIll conductaninternal system audit and report results to US EPA.

C1.2. Organizatianal Assessments

Readiness reviews A readiness review is a technical check to determine if all compemérthe
monitoring project are in place so work can commence on a speluifie.p A readiness review will be
conducted in conjunction with annualGl@ork plan development to ensure suéiti equipment, staffing
and funding are available. At a minimuthe following issues will be addressed:

1.

Development of project specific Saling Work Plans and availability and accessibility of an up
to-date copyof the QAPP and all associated qualigtem SOPs to the project.

Availability of current reference daments including the following:

a. Most recent Monitoring and Assessment ProgRiam.

b. Most recent SOPs for Macroinvertebrate Stream Surveys.

c. Most recentSOPs for Chemical and Bacteriologicalngding of Groundwater and
Surface Waters.

d. Most recent version dhe 303(d) List.

e. Rules & Regulations for Water Quality Control, Chapter -3%.03 General Water
Quality Criteria.

Availability of electronic dataaurces including:
a. WQX/STORETI Water Quaty Portal

b. ATTAINS
c. GOMAS
d. GAPDES

Availability of equipment, opetang, and calibration instructions for the equipment, record sheets
and othenecessary supplies.

Availability of appropriate sampling supplies argligpment.

Proper alignment of appropreataboratory to receive the samples and accessibility of lalisshee
tags and other necessary supplies.

Availability of staff.

Appropriate taining of staff and opportunity for staff to resolve questions, concarntsissues
prior to theonset of the muitoring project.

C1.3. Assessment of Project Activities

1.

Readiress Review. Monitoring, analyses, and assessment staff is contacted &éogppsojpriate
equipment, staffing, and funding are available.

Surveillarce. Surveillance is the continual orduent monitoring of the status of the project and
the analyses akcords to ensure specified requirements are being fulfilled.
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3. Performanceevduation (PE). A PE is an audit in which the quantitative data gestelat the

measurement system are obtaimedependently and compared with routinely obtained data to

evalt e t he proficiency of an anal yewhoseidenttyabor at

is unknown to those operating the measurement systérma GAEPD performs blind PE studies

each ar on specific parameters according to protocols describedliabloratory QAP.

4. Audit of Data Quality. An audit of data quality revealswhthe data were handled, what

judgments were made, and whether uncoecchistakes were made. The Survey Teaader
and the Database Officer review data priortouse andg@grodwon of a proj ect o6s f
data. Audits of data quality idefytithe means to correct systematic data reduction errors.

5. Data Quality Assessment (DQA). DQA involves the apption of statistical tools to determine

whether the data meetthes sumpti ons that the DQO6s and
under ad whether the total errors in the data are tolerable. Guidance for Qaddity

Assessment (USEPA QA/@, 2000) provides normandatory guidance for

planning,

dat a

implementing, and \@luating retrospective assessments of the quality of the results from

environmental data operations.
reviewing data for projects.

C1.4. Assessment Personnel

The QAPP Project Manager will perform imal audits.

This document is used as guidance b@AB®D when

Table 16 below. Inhe event deviations from the QAPP are needed to efficiently condugbribisam
component, the issue will be dismsed with the QAPP Manager and documented in the assessment repo

provided as part of the project plan.

Table 8. Assesment Activities Personnel

Assessment Activities

Responsible Personrie

Readiness Review

Unit Coordinators an@rogram Manager |

Surveillance

Unit Coordinators

Performancévaluation

Individual Laboratory QA/QC Officers

Audits of Data Quality

Survey Team Leader and Database Officer

Data Quality Assessment

QA/QC Officer, QAPP Manager and Data Assessmer
Specidist

C2. Reports to Management

Key assessment personnel are identified in

Effective communication betwaell personnel is an integral part of a quality system. Planned reports
provide a structure for apprising management of the project schedule.tibeviiom approved QA and

work plans, inpact of these deviations on data quality, and potential undértain decisions based on

the data shall be included in reports to managémen

C2.1. Frequency, Content and Distribution of Reports

This QAPP indiates frequency, content, and distributameports so management may anticipate events

and move to impnee potentially adverse results. An important benefit of the status repgotts i

opportunity to alert management of data quality problems, propia#e vsolutions, and procure

additional esourcegTable 17).
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Table 9. Project Satus Reports

Project Status Reports Frequency Distribution
- Unit Coordinators

Quarterly Actinity Reports Quarterly Program Manager
Final GAEPD Monitoring and Annualy USEPA
Assessment Program Plan
Annual Performance Report Annually USEPA
106 Electront Workplan Annually USEPA

. . GAEPD Laboratory
Data Audits Continuously QAPP Mamge
Data Quality Continuously QAPP Manager

If program assessment istrconducted on a continual basis, datagrity generated in the program may

not meet quality requirem&n It is recognized that changes made in one area or procedure may affect
another part of the project. Documentation of all changes shall be rim&idtand included in the reports

to managment. QAPP reports will be stored in the central office aBthgpy Floyd officefor at least

10 years.
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D. DATA VALIDATION AND USABIL ITY
D1. Data Review, Verification, and Validation

Data review and valation services provide a method forefetining the usability and limitations of data
and provide a stalardized data quality assessment. Verification of new model compongraaimeters
(when applicable) improves the predictive capabilities of newdeisoor modified existing models.
Experenced professionals will be used in the data review, compilaiwh,evaluation phases of the
study. GAEPDwill be responsible for reviewindata entries, transmittals, and analyses for completeness
and adherenc® QA requirements. The data will be anized in a standard database on a computer. A
screening procesthat scans through the database and flags data outside typical rangegifen a
parameter will be usedTypical ranges are generally determinedéyiewinga minimum of one year of
histarical data for a particular system. These ranges can vary goestlyo season and locativalues
outside typical ranges will not be useddgvelop model calibration data sets or model kinetic parameters.

Field staff, laboratory bench chemists, andadantry staff are each responsible for verifying that all
recordsand results they produce or handle are completely and correctly recomteslriied, and
transmitted. Each staff member and analytical Unit Sug@ris also responsible for ensuringttiad
activities performed (sampling, measurements, and analysegly with all requirements outlined in the
QAPP, Laboratory QAP, and inddual sampling SOPs.

The Unit Coordinators are responsible for finalifiextion and validation of all results.

D1.1. Guidance Documents

Documents used to review, verify, avalidate data are as follows:

1 Georgia Rules and Regulations for Water Quaflontrol, Chapter 39B-6-.03
Water Use Classifications and Water QuaStandards

1 Mostcurrent versionof Gearga 6 s 305(b)/303(d) List of Water

1 SOP for Macroinvertebrate Bialiwal Assessment of Wleable Streams in Georgia
(May 2007)

1 SOP for Periphyton

1 Program SOP#EPBVPMP-1 Planning & Document Protocols for Water Quality
Assessment@August 2013

1 Program SOP#EPBVPMP-2 Surface Water Sampling (Rivers and Streaugr¢h
2013

1 Program SOP#EPIWPMP-3 Chlorophylta Sample Collection and Processing (Jan.
2008)

1 Program SOP#EPWPMP-4 Lake Profiling and Composite Sample Collectjdan.
2008)

1 Program SOP#ERPWPMP-5 Wastevater Sampling (Jan. 2008)

1 Program SOP#ERPWPMP-6 Streamflow Meagements (Jan. 2008)

1 SOP# EPDWQMP-7: Data Sonde Calibration and Maintena(&pril 2011)

These documents can also be found dittps://epd.georgia.gowatershd-protection
branch/monitoring#tosopsandgapo- .

https://epd.georgia.gdwatersheeprotectionbranch/monitoring#tosopsandqgapp
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D1.2. SampleCollection Procedures

For acceptable blogical data, samples are collected according to protocols lbeddn the SOP for
Macroinvertebrate Biological Assessment of Wadeable SsaaGeorgia(March 2007). Chemicalnd
bacteriological samples are tmmted according to protocols for specifvater types as described in the
Program SOPs referenced above.

D1.3. Sample Handling

For acceptable biological data, samples are handigg@racessed according to protocotscribed in the
SOP for Macroinvertdrate Biological Assessment of Wadeabtee&ns in Georgia(March 2007).
Chemical and bacteriological salep are handled according to protocols for specific water types as
describedn the Program SOPs referenced above

D1.4. Analytical Procedures

For acceptable biological data, samples amalgzed according to protocols described in the SOP for
Macroinvetebrate Biological Assessment of Wadeable Streams in Gedkfgaich 2007). All
bacteriological and chemical salap are analyzed according to methatescribed in th&SAEPDS s
Laboratory QAPlan GAEPD, 2007) and in accordance with Standard Methods foExamnination of
Water and Wastewater, 2@&dition (APHA, 1998).

D1.5. Quaity Control

Quality control procedas described in the SOP fdvlacroinvertebrate Biological Assessment of
Wadeale Streams in GeorgigMarch 2007), Program SOPs listed aboven&aad Methods for the
Examination of Water and Wastewater"2Bdition (APHA 1998), and GAEPD Laboratory QA Plan
(GAEPD 2007) shall be followed faresulting data to be acceptable for usevater quality assessments
and TMDL development.

D2. Validation and Verification Methods

The Project Manager will review or oversee revigall data related to the projedrfcompleteness and
correctness. TProject Manager will resolve these Bswvith the modeling and monitoring team.

D2.1. Model Data Verification

Raw data received in hard copy format will be entered into a sthmdsabase. All entries will be
compared to the original hard copy datheets by the team personnel. Screemiathods will be used to
scan through the database and flag daahdbe outside typical ranges for a given parameter. Data will
also be mamiulated using specialized programgidicrosoft Excel. A percent of thealculations will
be recalculated by hdrto ensure that correct formula commands were entered intodgeapr. If 5
percent of the data calculations checked are incorrect, aulaggbns will be rechecked after the
correction is made to the databadgata quality will be assessed by compgrentered data to original
data; performing the data and modedleiations described in SectioAs/, B.5, and C.land comparing
results wih the measurement performance oreptance criteria summarized in thata review and
technical approach docuntetion to determine whether to accept, reject, or qualify the dR&sults of
the review and validation processes will be reported to thied®Manager.

General guidelinesra procedures for model data validet and calibration are listed in Secti87.1
Verification will be performed by comparing new model pagtens or components to theory. Model
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validati on eval uytb approptiately sinmiatd eohditis undeba data set or time
period hat is independent from those used in¢hkbration. The calibration and validation process will
be docmented, as necessary, in the surface water modeling report.

Because the gbés to be able to assess water boadyditions and predict when pointé&anonpoint source
loads produce water @edimertguality impairment based on the ambient water and sethquedity
criteria, model calibration and validation should strive to redeicers (deviations between model
predictions and observed measuremeriajigo zero.

A set of parameters used the calibrated model might not accurately represent field saked the
calibrated parameters might not represent the system underesadif§et of boundary conditions or
hydrologic stresses. Therefore, @aed model validation period helps estsiblgreater confidence in the
calibration and the predictive cajiithes of the model. Asits peci fi ¢ model is consid
its acuracy and predictive capabilithave been proven to be within acadge limits of error
independently of thealibration data. In general, model validation is performedguaimata set that
differs from the calibration data set (i.e., ldaw datasd for calibration versus highdrow data set for
verification). If sly a single time series is availablee tberies may be split into two sabries, one for
calibration andanother for validation. If the model parameters are changed during ttetival this
exercise becomes a sedocalibration and the first calittian needs to be repeated to accountdiay
changes.

Model validation will be accomplished by calibratio model calibration is the process of adjusting
model inputs within accégbe limits until the resulting predtions give good correlation withbeerved
data. Commonly, the calibratidregins with the best estimates for model input based on meastsemen
and subsequent data analyses. Results from initial simulations anestieio improve the concepts of
the ystem or to modify the values of theodel input parameters. The succesa afodel calibration is
largely dependent on the validity of thedanlying model formulation.

D2.2. Chemical Data Verification

Chemical dateare verified according to th6&GAEPD Laboratory QA PlanGAEPD, 2007). GAEPD
laboratory personnel are responsifie verifying chainof-custody, receipt log, calibration logs,daall
applicable quality assurance protocols are properly followed for claéamd bacteriological analyses.

The GAEPD laboratory analytical supesor is responsible for chemical and feawilogical final data
verification and ensuring the results arailed to the data users. TI@WAEPD Laboratory flags any
guestionable dataFlags are defined in Section B4.3.

D2.3. Process for Validating and Veifying Data

The GAEPD Laboratory validags results by periodically comparing computer calculation wittd-han
calculated results. A second analyst and a supervisor review all fgsfolts results are reported. The
GAEPDS6 s QA GAHEPR 2007( providesdditional information.

When analyses sallts fromGAEPDO s Laboratory are recheidateadre by pr
reviewed. The appropriattAEPD Laboratory analytical supervisés contacted to confirm unusual or

unlikely results. Project field aff are contacted about questionabledfidata. No specific software is

used for data validation. Exanegl of data receipt and verification audit forms are contain@gpendix

E.
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D2.4. Biological Data Verification

All biological data are verified tbugh quality control checks describedGmapter 4 of the SOP for
Macroinvertebrate Biological AssessmaritWadeable Streams in Geordislarch, 2007). Biological
data are verifiedindscoring checked by WPMP staff beg entry intoGOMAS according to prtocols
described in the SOP fdvlacroinwertebrate Biological Assessment of Wadeable Streams in Georgia
(March, 2007).

D2.5. Process for Resolving Issues

Table 18 details the datguality checkpoints, person respaide for verification and how issuis
resolved.

Table 108. Data Verification Process

Data Quality Check Points \F;g:ﬁﬁalt:izgrs]ponsmle e Issue Resolution

Biological Check Points

Biological Logs In-house QC Officer* Contact sampler

Biological QC Logs In-house QC Officer* Contact sampler and/taixonomist
Taxa List entry ilGOMAS Cody Jones Contact tannomist

Biological Scoring Verification Cody Jones Contact taxonomist

GOMAS DataEntry Cody Jones Contactdata entry personnel
Meter Check Points

Calibration Logs In-house QW fficer* Contact sampler

QC Readings In-house QC Officer* Contad sampler

Chemical and Bacteriological Check Points

QC sample collections In-house QC Office Contact sampler

Analyses QC Laboratory Analytical Supervisor | Contact analyst

Data Review Project Team Leaders Contact analyst

LIMS andGOMAS data entry I[_)aal:t);rbagg(rayosflfjiggrrV|sor and WPMP Contact data entry personnel

* In-house QC office refers to theGAEPD stedf member designated bthe Project Minager to insure quality
control measures are done in accordance with SOPs.

D2.6. Laboratory IssuesDocumentation

Issues with theGAEPD or other contracted laboratories analyses results acendgmted in the
Verification database. A copy of the Chemical and Bacteriological Resultdcdéah Audit Form is
included in Appendix E. After data issuemvk been resolved by ti®AEPD or other laboratory, data in
the LIMS and/oiGOMAS are to be apropriately flaggedr discarded.
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D3. Reconciliation with Data Quality Objectives

All data quality indicators will be calculated at the completion of the datalysis phase.
Measurement quality requirements will be met and compared with the DQOsfitoncthat the
correct ype, quality, and quantity of data are being used for the project.inérpretation and
presentation stage includes inspection of tbem of the results, and the meaning and
reasonableness of the computation results andspostation analysis.

D3.1. Reconciliation of Project Results with Data Quality Objectives

Thes data and data collection by other organizations (e.g. USGS,E& D contractors, etc.) will be
subsequently analyzed and used by G®EPD for water qualiy assessments, TMDIldevebpment,
stream and lake standards modifications, and permit decisiDasa quality will be reconciled with
objectives of the project flowing the procedures outlined in Section B.10 and with the following.

D3.1.1. Chemical andBaceriological Data Recaciliation

When chemical and bacteriological data are received freG&EPD or other laboratories, the Survey
Crew Leader and Databaséanager review the data for unusual or unlikely results (outliers). The
appropriate laboratg manager is contted by email regarding any questionable results. The Laboratory
Manager reiews the analyses, blank logs analyses, and data recording amcbr@sponds by email.
Survey Crew Leader and Database Officer make corrections on asspemegork and datantry.

D3.1.2. Biological Data Reconciliation

When biological data are reiwed by AMU staff, taxa lists and biological index scoring idaeed. If
discrepancies in scoring are found, AMU contacts the taxonomist that identifiesdnpée to discuss
differences. After mutual agreement is reached, all paperwork is correxiedata are entered into
GOMAS.

D3.1.3. Field Data Reconciliation

When field data are received, measurements will be reviewed by the Project technicdtistefstaff
will be contacted concerning any questionable information. Field staff will reegupment calibration
logs and field notes to determine data gyal Project staff will make corrections and/or flag data on
associated paperwork and datégn

D3.2. How Dat Limi tation Will Be Reported

Electronic chemical, bacteriological, biologicand habitat assessment data are obtained by data users
from the GAEPD. Chemical and bacteriological data limitations are marked in GOMAS by the
appropriateflag (Section B43 Biological and habitat assessment limitations are notéldeiGOMAS
comments section. Limitations are also recorded in the field natesdsin the watershed files.

D3.3. Data Rejection

In the event data cannot be reconcilechvidQO, it is removd from the data set. If possible, additional
monitoring is conducted. Prajestaff will be responsible for ensuring data reconciliationata demoval

if reconciliation is not possible. The guidance document used to reconcils de&uidance forData
Quality AssessmeiitPractical Methods for Data Analyses EPA QAGJSEPA, 2000).
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APPENDIX A

Organization Chart for Water Quality Modeling



Georgia Enironmenta Protection Division
QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring
WPMP-QAPP 3 re\b

Organizational Chart for Water Quality Modeling

Georgia Department of Natural Resources
Environmental Protection Division
Atlanta, GA.
Richard Dunn, Director

Ania Truszczynski
Watershed Protection Branch Chief

Elizabeth A. Booth

March2022
Page85of 210

Program Manager
Wiatershed Planning and Monitoring
470-6707-2439
I |
Josh Welte Tyler Parson Outside Contractors
Water Quality Modeling Unit Manager TMDL Modeling & Development Unit Manager Tetra Tech
Wasteload Allocations TMDLs
470-524-0823 470-524-1724
Azarina Carmical Matthew Revel Brian Watson
Environmental Engineer Environmental Engineer Erin Lincoln
WQ Modeler, Special Projec TMDL Modeler Program Manager
470-524-9122
Sarah Couture Vacant
Environmental Engine Environmental Engined
WQ Modeler TMDL Modeler
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Dr. Larry Guerra Vacant
Environmental Engine Environmental Engineq
WQ Modeler TMDL Modeler
470 524-0676
Pooja Jadhav
Environmental Engine
WQ Modeler
470-524-0698
Dr. Lucy Sun
Environmental Engine
WQ Modeler
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Jennifer Shadlef EPA Region IV will servaas the EPA project officer (PO) for any water quality
modeling projects funded by federal 186604(b) funds. Wile the water quality modeling work is
technically being administered I&YAEPD, since it may be funded using federal funds, EPA retains
signabry and approval authority for its perfor man
Regon IV QA officer (QAO), Liza Montalvq will review and approve the QAPFAdditional EPA

QA Officers responsibilities may include conducting external performandesystem audits and
participating in EPA QA reviews of the study.

Elizabeth Booth, ofGAEPD Watershed Proteain Branch, is theGAEPD Program Manager (PM)
providing oversight for the wateuality modeling contract. She will review and approve the QAPP
and ensure that all contractual issues are addressed as work is performed on projedisonnshe

will provide overall project/program oversight for studies. She will work with@#&PD Project
Managers to ensure that the project objectives #mnad. She will also have the following
responsibilities:

1 Providing oversight for analyt&t model design, natel sdection, data selection,
model calibration, model validation, and addare to project objectives.

1 Reviewing and approving the project tkglan, QAPP, and other materials
developed by a contractor to support the project.

1 Coordinaing with contractos, reMewers, and others to ensure technical quality
and contract adherence.

The GAEPD Project Managers responsible for edayday activitiesareJosh Weltdor Water Quality
Modeling andTyler Parsonsfor TMDL Modeling. EPD may alsemgdoy contractor ssistance for
additional modeling. Contract documents will require adheremeeQAPP. Josh Welteand Tyler
Parsonssupervise the overall pject, including study design and model applications. Specific
responsibilities include the fowing:

Coordinaing pioject assignments, establishing priorities, and scheduling.
Ensuring caenpletion of highquality projects within established budgets antet
schedules.

Acting as primary point of contact for the Program Manager.

Providing guidancegchnical adviceand paformance evaluations to those

assigned to the project.

Implementing carective actions and providing professional advice to staff.

Prepaing or reviewing preparation of project deliverables, including the QAPP

and other materialde\eloped to suppothe project.

1 Providing guidance on development of new-specific models&nd peer review
of GAEPD-developed models.

1 Providing QC evaluaticto ensure that QC is maintained throughout the data
collection and analysis process, inchugifeviewing sitespecific model equations
and codes (when necessary) and doohkxking work a it is completed.

1 Providing support t&SAEPDIn interacting withthe project team, technical

reviewers, and others to ensure that technical quality requirerdehe study

despn obgctives are met.

E ] E ]

E ]

The GAEPD QA Officer is Susan Salter, whose primaggponsibilities include the following:
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1 Providing support to the Bihagers in preparation and distribution of the QAPP.
1 Reviewing and approving the QAPP.
1 Monitoring QC activities,as neessary, to determine conformance.

If contractors are used, the contacProject LeadPL) will supervise the overall project, inclugjn
study design and model applications. Specific responsibilities of the PL include therigtlowi

Coordinating pojectassignments, establishing priorities, and scheduling.
Ensuring complébn of highquality projects within established budgets and time
schedules.
Acting as primary point of contact for the Project Manager.
Providing guidance, tecical advice, and @formance evaluations to those
assigned to the project.
Implementing correote actions and providing professional advice to staff.
Preparingor reviewing preparation of project deliverables, including the QAPP
and other materials dewglal to support th@roject.
1 Providing guidance on development of new-specific models andger review

of GAEPD-developed models.
1 Providing support toGAEPD in interacting with the project team, technical
reviewers, and others to ensure that techrgeality requiremens of the study
design objectives are met.

=a =4

= =4

E ]

If contractors are used, the cadtor QA Officer primary responsibilities include the following:

1 Providing support to the PL in preparation and distribution of the QAPP.
1 Reviewing and appromngthe QAPP.
1 Monitoring QC activities to determine conformance.

Contractor (if used) and EPD meling staff will be responsible for the development of modeltinpu
data sets, calibration and validation of the model, application of the model results,itang @fra
final report. They will implement the QA/QC program, complete assigned work on sthead
with strict adherence to the established procedures, amglete required documentation. Other
technical staff will perform literature searches; dssissecondary dateollection, compilation, and
QA review; and aid in completing draft and fimaodeling reports, which will support draft and final
TMDL reports developed bAEPD.

Other QA/QC staff, including technical reviewers and technical ediglected, as need, will
provide peer review oversight of the content of the work producteasure that the work products
comply withGAEPDO s s peci fications
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APPENDIX B

Organization Chart for Water Quality Data Collection and Assessment
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Organizational Chart for Water Quality Data Collection and Assessment
Ga. Dept. of Natural Resources
Environmental Protection Divsion
Atlanta, GA
Richard Dunn, Director
Ania Truszczynski
Watershed Protection Branch Chief
Elizabeth Boath Jeff Moore
Program Manager 1] ] EPD Laboratory QA Manager
Watershed Planning & Monitoring Program 404/206-5269
470-607-2439
[ [ [ ]
Reid Jackson Clete Barton Shea Buettner Alyssa Peterson
Monitoring Unit Manager South Ambient Monitoring Unit Manager North Facilities Monitoring Unit Manager Env. Specialist
Lakes/Estuaries/Streams & GW Monitoring Lakes/Streams Monitoring Wastewater Treatment Facilities Data Management
912 262-3001 470-251-4769 470 524-5781
[ I
I I I I Dr. Ona William Kent
Ryan Carter Tony Chumbley Emily Taff Cody Jones Cody Gilbert University of Georgia Columbus Water Works
Env. Specialist Geologist Env. Specialist Env. Specialist Env. Specialist Analytical Sub-Contractor Monitoring Sub-Contractor
SW Field Activities GW Field Activities NW Field Activities Field Activities/ Taxonomist Field Activities
404-391-2400 470-938-3358
| | | | | Suzie Grams Outside Data Users & Generatorg
U.S. Geological Survey Georgia Foresty Commission
Travis West Chip Scroggs Jordan Whitehead Brian Keebler Kevin Blair Monitoring Sub-Contractor
Env. Specialist Geologist Env. Specialist Env. Specialist Env. Specialist
SW Field Activities GW Field Activities NW Field Activities Field Activiies Field Activities
Vacant Alyssa Peterson Eric Peeler Bridget Munday
Env. Specialist Env. Specialist Env. Technican Env. Specialist
SW Field Activities Database/GIS Coordinator NW Field Activities Field Activities
Vacant Ben Hutton Abby Tatum
Env. Specialist Env. Specialist Env. Specialtist
Coastal SE Field Activities| NE Field Activities Field Activities
Sarah DuBose Allison Morris Vacant
Env. Specialist Env Specialist Env. Specialist
Coastal SE Field Activities NE Field Activities Field Activities
Clayton Adams
Env. Technician

Coastal SE Field Activities|
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APPENDIX C

Data Quality Indicator Definitions
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DATA QUALITY INDICATOR DEFINITIONS

Measurement aeptance or performance criteria are quantitative statisticstasetrpret the degree of
acceptability or utility of the data to the user. The qualityxidteng environmerdl monitoring data and
generated data is some measure of the types and aoi@rmar associated with the data. These criteria,
also known aslata quality indicators, include the following:

Precision

Accuracy
Representativeness
Compaability
Completenes

= =4 =8 =8 =9

Data used in water quality modeling are generally data contained in lfeaiekatate government water
quality databases. It is assumedttdata obtained from government agency databases have been
screened and have met specified sugament performareccriteria. These criteria may not be reported
for the parameters of intetem the databases. Measurement performance or acceptance ddteri
various parameters will be documented in the final report. Parameters for which mMessure
performance oaccepance criteria may be set include the following:

Software run time

Software processing capabilities

Model prediction results relative tecision error
Data used in model(s)

= =4 =4 =4

Precision is a measure of internal method consistertyis demonstratedy the degree of mutual
agreement between individual measurements or entedevalues of the same property of a sample,
usually under demonstted similar conditions. Precision of field sampling methods is estimated by
taking duplicaé smples for analygs. This QC calculation also addresses uncertainty due to natural
variationand sampling error. Precision of available data used will bednbtavailable. Precision of
generated data produced by the model may be examined by pagoeplicate runs.

Accuracy is defined as the degree of agreement between an observed dadueaaeepted reference or

true value. Accuracy is a combinatiohrandom error (precision) and systematic error (bias), which are

due to sampling and analgdil operations. Bis isthe systematic distortion of a measurement process that

causes erroriione direction so that the expected sample measurement is giwajer or lesser to the

same degree than the sampl eds atuememt of\aparaeterand Bec au
comparison with a fAtruth, 0 asicdchemitat chdractaristicswcanhoti e s 0 f
be known, use of a surrogagerequired.

Accuracy of nordirect data obtained from government agency databases anddenterthe project
datalase can be expressed as the percentage of values, by field, notdretudalid values in their
associated system reference tablest éxample, a code entered incorrectly or in the wrong field would
constitute inaccurate datalhe accuracy of nedirect data will be controlled by doubkhecking all
automatically mappedata. Accuracy of the model will be determined by comparing ehéaminant
concentrations calculated for a given area with actually measured contaminamitretioos reportedn

the database under conditions used in the model simulation. Accuracgtafedtry into the project
database will be controlled by douldleecking all manual data entries.
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Data representativeness is defined as the degree to whizlacarately and necisdy representsa
characteristic of a population, a parameégd variabns at a sampling point, a process condition, or an
environmentalcondition. It therefore addresses the natural variability or the spatial and temporal
hetergereity of a populdon. Comparisons of the loadings data and measured environmental
concentrabns will be made to examine sources and sinks of materialsimiialy knowledge of the
areawill be used to select appropriate sites and stations in tirétyiof point souce disharges for the
initial and later modeling phases.

Two data sets areonsidered to be comparable when there is confidence that theetwccan be
considered equivalent with respect to the measurement of a specific variableuprofneariables.
Measurenent data used in the model will follow protocols established by thepgate government
agency to permit comparisons of water quatitya at different sites on the study site. Data sets will be
examined with respect to variab of interest, coomonailty of units of measurement, and similarity in
analytical and QA procedles. Additional comparability of data may be ensured by sityilami
geographic, seasonal, and sampling method characteristics.

Completeness is defined &&percentage of nasurenents made that are judged to be valid according to
specific criteria ad entered into the data management system. To achieve thigvehjeuery effort is
made to avoid accidental or inadvertent sample or data loss. LaclaahtiEed into thelatabaes will
reduce the ability of the project to calibrate and verifyiimdel. Although some fields in the project
database should nevesntain blanks (e.g., facility name), other fields could be impossible to fill or might
not befilled until later(e.g, completion date of an activity). Completeness is thus also defsnédtea
percentage of data available to cover all aspects of megelapment. In any complex model study it is
inevitable that there will be some data gapbe® data gaps arttie asumptions used in filling the gaps
will be documented. Percent compleess (%C) for measurement parameters can be defined as follows:

%C= - x100
T

Where v = the number of measurements judged valid
T = thetotal number of masurenents

The model application will be considered complete when no hess 85percent of the measurement
data, parameter variables, andtput values are judged valid; however, other considerations must be
taken into account as Wwetlepending on thase @ the data.

Acceptance criteria will be obtained from any existing @8Psampling and analysis plans, standard
operating procedures, Haratory reports, and other correspondence for a given source dafireon
measurement datd, available. Thelata asessment and quality guidelines associated with a given type
of measuement will be developed from these sources and documented. ddrdaey data will be
reviewed and compared with the guidelines in this plan. Data not meabhéngcceptance d¢eria
requirements will be rejected or their status documented, as deemegregp by the Project Manager.

Model Sensitivity Analysis

The sensitivity to variations or uncertainty in input parameters is an important characteastnodel.
Sendtivity analysis is used to identify the most influential parameters inndigii@g the accuracy and
precision of model predictions. This imfoation is of importance to the user who must establish required
accuracy and precision in meldapplication as dunction of data quantity and quality. Sensitivity
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analysis quantitativelyor semiguant i t ati vel y defines t hemamdee pender
assessment measure on a specific parameter or set of parameters. Sensitivitycanalgside used to
decice how to simplify the model simulation and to improve the efficiendhetalibration process.

Model sensitivity may be expressed he telative rate of change of selected output caused by a unit
change in the input. If the ahge in the input ausesa large change in the output, the model is then
considered to be serigi to that input parameter. Sensitivity analysis methods ardynmos:statistical,

or even intuitive by nature. Sensitivity analysis is typically perforbyechanging one iput paameter at

a time and evaluating the effects on the distribution otigendent variable. Nominal, minimum, and
maximum values are sgified for the selected input parameter.

Initially, sensitivity analysis is performed at theegnning of the chbration process to design a
calibration strategy. After a calibration israpleted, a more elaborate sensitivity analysis is performed to
guantify the uncertainty in the calibrated model caused by uncertainty in the estimates ofithimput
parametes.

Informal sensitivity analyses (iterative parameter adjustments) areatigreerformed during model
calibrations, to ensure that reasdealalues for model parameters will be obtained, resulting in
acceptable model results. Thegtke of allowableadjusiment of any parameter is usually directly
proportional to the uncertdin of its value and is limited to its expected range of valuesrmél
sensitivity analyses will be performed based on technical direction from the PrograageMahen there

is a cerain aspect of the system, which requires further investigation. FBonpe, formal sensitivity
analyses are often performed on the@ffof loadings from different sources on instream water quality to
allow the development of one feasible and r@sonalte allocations and load reductions based on the
dominant sources.
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APPENDIX D

Monitoring Stations and Facilities

2018 Surface Water Monitoring Stations

2019 Surface Water Monitoring Stations

2020 Surface Water Monitoring Sations

2021 Surface Water Monitoring Stations

2022 Surface Water Monitoring Statons

Coastal Shellfish Monitoring Stations
CoastalBeach Monitoring Stations

DNR State Paks Lake Beach Monitoring Stations
Ground Water Monitoring Wel Is

10 Parameters for Fish Tissue Testing Program
11.Major NPDES Facilities and Industrial Pretreatment Facilities

©CoNoh,rwhE



1. 2018 SURFACE WATER MONITORING STATIONS
Rivers/Streams, Lakes/ReservoirsEstuaries/Sounds
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Rivers and streams stabns are samplednonthly for field and chemical parameters forone calendar year every five years. Foubacteria sampes are
collected each calendar quarter duringhe focused monitoring year.

Lakes, reservoirs, and estuaries are samplezhce a month duin

the growing season (ApritOctober).
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LK 01 7 Lake Buron- 1/4mile South of Burton Savamah CartersvillewP Lake Trend 34.835233 | -83553817 | X| | X X
Island (aka Tallulah River) Monitoring
Lake Burton- Dampool (aka Tallulah . Lake Trend
LK_01_8 River u/s LakeBurton Dam) Savanah Cartersville WP Monitoring 34.705317 -83.5401 X X X
Lake Rabun Approx. 4.5 mi u/s Da (Mid . Lake Trend
LK_01_9 Lake) Savannah Cartersville WP Monitoring 34.763533 -83.455817 | X X X
Lake Rabunr Dampml (aka TallulatRiver - . Lake Trend
LK_01_10 Upstream From Mathis Dam) Sawanrah Cattersville WP Monitoring 34.764722 -83.41778 X X X
Lake Trend
LK_01_11 Lake Hartwell @ Interstate 85 Savannah Atlanta WP Monitoring 34.484167 -83.029833 | X X X
LK_01 2 Lake Hartwell- Dam Forebay Savannah Atlanta WP k/lag‘;t{) rr?:gd 34.358733 -82.824417 | X X X
Lk 01 67 | -@keTugalou/sTugaloLake Rd (akaBulll g, n0an Atlanta WP Lake Trend 34737805 | -83.340555 | X| | X X
Sluice Rd.) Monitoring
Lake Trend
LK_01_68 Lake Tugalo- Upstream From Tugaloo Dan Savannah AtlantaWP Monitoring 34.715 -83.351694 | X X X
LK_01 27 | LakeRusséBetweenMarkersd2and 44| — go ongn Atlanta WP Lake Trend 34127778 | 82673611 | X| | X X
- (Mid Lake) Monitoring
. Lake Trend
LK_01 29 Lake RichardB. Russell Dam Forebay Savannah Atlana WP Monitoring 34.026333 -82.594167 | X X X
LK 01 3g | ClarksHill Lake- Savannah River AtU.S. | o onnan Atlanta WP Lake Trend 33857861 | -82.309583 | X| | X X
— = Highway 378 Monitoring
LK_01_39 | Clarks Hill Lake Savannah River AtDordorl - o400 Atlanta WP Lake Trend 33765861 | -8227778 | X| | X X
- Crk. Monitoring
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. Lake Trend
LK_01_40 Clarks Hill Lake - Dam Forebay Sawannah Atlanta WP Monitoring 33.662694 -82.198528 | X X X
Lk o1 71 | ClarksHilLake-Little River At Highway Savanah Atlanta WP Lake Trend 33602722 | -82.338805 | X| | X X
- = 47 Monitoring
LK 03 520 | lakeOconee AtHighway 44, Oconee Rivg .0 Atlanta WP Lake Trend 33.431394 | -83.265734 | x| | X X
Arm Monitoring
Lake Sinclair- Little River & Murder Crek Lake Trend
LK_03 525 Arm, UIS U.S. Hwy 441 Oconee Atlanta WP Monitoring 33.189 -83.2953 X X X
LK 03 526 | LakeSinclair 300 Meters Upstream Dam Oconee Atlanta WP Lake Trend 33142817 | -8320267 | x| | X X
(Dam Forebay) Monitoring
. - . Lake Trend
LK_03_530 Lake Sinclai - Midlake, Oconee River Arm Oconee Atlanta WP Monitoring 33.1968 -83.2742 X X X
LK 03 538 | lakeOconee 30Meters Upstream Wallacg 100 Atlanta WP Lake Trend 33.351667 | -83.160833 | X| | X X
Dam (Dam Forebay) Monitoring
. Lake Trend
LK_03_545 Lake Oconee Richland Creek Arm Oconee Atlanta WP Monitoring 33.3947 -83.1767 X X X
Lake Jacksontaonfluence of Alcovy River Lake Trend
LK_04 893 and Yellow/South River Branch Ocmulgee AtlantaWP Monitoring 33.368229 -83.863339 | X X X
LK_04_897 Lake Jackson Dam Forebay Ocmulgee Atlanta WP k/lacla(r?itg:ﬁ]r;d 33.322 -83.8409 X X X
LK_05_2076 High Falls Lake Midlake Ocmulgee Atlanta WP Lake Trend 33.1973 84031 | x| |x X
Monitoring
LK_05_2078 High Falls Lake DamForebay Ocmulgee Atlanta WP kﬂac')‘r?itg:ﬁ]’;d 33.1799 840209 | X X X
LK_05_2131 Lake Juliette Midlake Ocmulgee Atlanta WP Lake Trend 33.0464 838106 | x| x| X X
Monitoring
LK_05_2132 Lake Juliette Dam Forebay Ocmulgee Atlanta WP k/la(i(r(?it-cl;l;?r:g 33.0338 -83.7572 X| X| X X
LK_05_2144 Lake Tobesofkee Midlake Ocmulgee Atlanta WP k/lag‘r‘:'itg;ﬁ%d 32.8346 838161 | X| |x X
LK_05_2146 Lake Tobesofkee Dam Forebay Ocrulgee Atlanta WP baggtg:ﬁ]ngd 32.8215 -83.77® X X X
LK_09_3199 Banks Lake Near Lakeland, Ga. Suwaee Tifton WP Lake Trend 31.026667 | -83.105555 | X| X X

Monitoring
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LK_11_3467 Lake Blackshear @ Midlake Flint Tifton WP Lake Trend 31.9665 -83.9342 | X X X
Monitoring
LK_11_3520 LakeBlackshea @ Dam Forebay Flint Tifton WP k/lac')‘r’fitg:ﬁ%d 31.8479 -83.9394 | X X X
LK_11 3534 Flint River Reservoir @idlake, Flint River Elint Tifton WP Lake_ Trgnd 31.6085 84119 X X X
Arm Monitoring
LK 11 3535 | FiintRiver Reservoirl{ake Worh) @ Dam Flint Tifton WP Lake Trend 31.6033 841365 | x| | X X
Forebay Monitoring
LK_11 3551 Lake Worth (original) Above Hwy 91 Flint Tifton WP Lake Trend 31.6109 -84.15 X X X
Bridge Monitoring
LK_11_3569 | Lake Seminole Flint RiverArm @ Sping Flint Tifton WP Lake Trend 30.767 -84.8171 | X X X
Creek Monitoring
Lake Sidney Lanier Little River Lake Trend
LK_ 12 3913 Embayment, biw MIWC & 3LR Chattahoochee Atlanta WP Monitoring 34.355 -83.8427 X X X
LK 12 3995 | Lake SideyLanieratBoling Bridge (State | - ianoochee | Atlanta WP Lake Trend 34.31235 83.950103 | x| | X X
Road 53) on Chestatee River Monitoring
Lake Sidney Lanier at Lanier Bridge (Stat( Lake Trend
LK_12 3998 Road53) on Chattahochee River Chattahoochee Atlanta WP Monitoring 34.32195 -83.880171 | X X X
Lake Sidney Laier at Browns Bridge Road Lake Trend
LK_12_40a (State Road 369) Chatahoochee Atlanta WP Monitoring 34.261666 -83.950662 | X X X
Lake Sidney Lanief Flat Creek Embaymén Lake Trend
LK_12_4005 100' US M7EC Chattahoochee Atlanta WP Monitoring 34.2587 -83.9198 X X X
Lake Sidney Lanier Balus Creek Lake Trend
LK_12_4007 Embayment, 0.34m SE M6FC Chattahoochee Atlanta WP Monitoring 34.2504 -83.9244 X X X
LK_12 4010 | lake SdneyLarier- Mud Crk Embayment,| . iangchee | Atlanta WP Lake Trend 34.2333 839373 | x| |x X
b/w Marina & Ramp Monitoring
LK_12 4012 | lakeLanierupstream from Flowery Branci o, uangoche | Atlanta WP Lake Trend 34200278 838269 | X| | X X
Confluence (Midl&e) Monitoring
Lake Sidney Lanier Six Mile Creek Lake Trend
LK_12_4019 Embayment, 300' E MISM Chattahoochee Atlanta WP Monitoring 34.2335 -84.0287 X X X
LK_12 4028 | -ake SidneyLanier upstrearof Buford Dam | - oy avanoochee | Atlanta WP Lake Trend 34.162778 | -84.067108 | X| | X X
— = Forebay Monitoring
LK 12 4048 West Point Lake ataGrangeWater Intake Chattahoochee Atlanta WH Lakg Tr_end 33.0783 85110833 | X X X
— = near LaGange, GA USGS Monitoring
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. Lake Trend
LK_12_4060 West Point Lake Dam Forebay Chatahoahee Atlanta WP Monitoring 32.9208 -85.1834 X X X
. . . Lake Trend
LK_12_4072 Lake Harding Midlake, Main Body Chattahoochee Atlanta WP Monitoring 32.7379 -85.1125 X X X
Lake Harding- Dam Forebay (aka Cha Atlanta WH Lake Trend )
LK_12 4074 River US Bartletts Ferry Dam) Chattahoochee CWW Monitoring 32.6633 85.090278 | X X X
Lake Trend
LK_12 408 GoatRock Lake- Dam Forebay Chattahoochee Atlanta WP Monitoring 32.6112 -850794 X X X
Lake Olwver - Chattatbochee River at LakeTrend
LK_12_4079 Columbus Water Intake near Coluosy GA Chattahoobee cww Monitoring 325214 -84.9983 X| X
. Lake Trend
LK_12 4080 Lake Oliver- Dam Forebay Chattahoochee Atlanta WP Monitoring 32.516 -85.0009 X X X
. ) . Lake Tend
LK_12 4097 LakeWalter F. George @ U.S. Highway 84 Chattahoochee Tifton WP Monitoring 31.891944 -85.120833 | X X X
) Lake Trend
LK_12 4103 Lake Walter F. George @ Dam Forebay| Chattahoochee Tifton WP Monitoring 31.629167 -85.0725 X X X
. Lake Trend
LK_12_4D7 Lake Andrews @ Dam Forebay Chattahoochee Tifton WP Monitoring 31.2632 -85.113 X| X X
Lake Sennole @ Chattahoochee Arm, . Lake Trend
LK_12 4113 Lower Chattahoochee Tifton WP Monitoring 30.76862 -84.9201 X X X
. ) Lake Trend
LK_12 4115 LakeSemirole @Dam Forebay Chattahoochee Tifton WP Monitoring 30.7115 -84.8647 X X X
. Lake Trend
LK_14_4494 Lake Allatoora Upsteam from Dam Coosa Cartersville WP Monitoring 34.160833 -84.725845 | X X X
LK_14_4497 | -2ke Allatoona anll atoonaCred Upstream Coosa Cartersvillewp Lake Trend 34.085833 | -84.711380 | X| | X X
- = from Interstate 75 Monitoring
Lake Allatoona at Etowah River upstrean ; Lake Trend
LK_14 4502 from Sweetwater Creek (Marké4E/45E) Coosa Cartersville WP Monitoring 3419 -84.577778 X X X
LK_14_4523 Carters Lake (CR1)Upper Lake, Coosa Cartersville WP Lake Trend 34.62087 846212 | x| |x X
- = Coosawattee Arm Monitoring
LK 14 4524 |  CartersLake Midlake (upstream from Coosa Cartersville WP Lake Trerd 34.6076 84638 | X| | X X
- = Woodring Branch) Monitoring
LK_14_4553 | -ake Allatoona atitle River upstream from) — o;oq, Cartersiile WP Lake Trend 34158611 | -84577222 | X| | X X
- = Highway 205 Monitoring
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Lake Allatoona downstream from Kellogg . Lake Trend
LK_14 4556 Creek ( Markers18/19E) Coosa Cartersville WP Monitoring 34.138611 -84.639567 X X X
LK 14 _4ggs | LakeChatuge LMP 1at Stae Line (aka Tennessee | Cartersville WP Lake Trend 34.98333 83.788611 | X| | x X
Hiawassee River) Monitoring
. Lake Trend
LK_14 439 Lake Nottely (LMP15A) at Reece Creek Tennessee CartersvilleWP Monitoring 34.91152 -84.0506 X X X
LK 14 ago | Lake Nottely- Dam Forebay(aka Nottely Tennessee | Cartersville WP Lake Trend 34957778 | -8409222 | x| |x X
River - Upstream From Nottel{pam) Monitoring
LK 14 ago7 | Lake Blue Ridgel(MP18) - 300 Meer Tennessee | Cartersville WP Lake Trert 34.881667 8428 | x| |x X
Upstream Of Dam Monitoring
LK_14_4908 Lake Blue Rigie (LMP18A) - 4 miles Tennessee | Cartersvie WP Lake Trend 34.84017 842731 | x| | X X
upsteam Dam Monitoring
SH 0156 Mouth of Wimington River- Marker #19 Savanah Brunswick WP Estuary Trend 31.932416 | -80.977111 | X
Wassaw Sound Monitoring
SH 02_317 Little Ogeechee River at Green Island Ogeecke Brunswick WP Ealéi%:;;znd 31.88823 -81.08798 X
St Catherines Sound at Medway River ne; . Estuary Trend
SH_02_34 Midway, GA Ogeechee Brunswick WP Monitoring 31.715469 -81.156798 | X
Altamaha River channel marke#201 off . Estuary Trend
SH_06_2857 Wolf Island Altamaha Brunswick WP Monitoring 31.31917 -81.32500 X
SH_07 3008 | St Andrews Soundt Silla Rivernear Satilla Brunswick WP Eﬁgﬁ%:ﬂ:‘;”d 30.9816 -81.45324 | X
SH_07_3029 Turtle River offHemitagelsland Satilla Brunswick WP Targeted Sampling 31.2203 -81.56417 X
SH_07_3032 Turtle River- Georgia Highway803 Satilla Brunswick WP Targeted Sampling 31.18694 -81.53139 X
SH 07 3035 | Brunswick Harbor (off East River)0.83 Satilla Brunswick WP Estuary Trend 31.14361 -81.49750 | X
- = miles SW d Brunswick Monitoring/Targeted
SH_07_3036 BrunswickRiver - U.S. Highway 17 Satilla Brunswick WP Targeted Sampling 31.11640 -81.48580 X X
SH_07 3049 | Cumberland Sound at.3tarys Rvernea Satilla Brunswick WP Estuary Tend 30728073 | -81.489794 | X
— St Marys, GA Monitoring
RV_01 109 Savannh River at Seahoard Coast Line Savannah USGS Trerd Monitoring 32.525 81264 | x| x| |x X
- = Railway, north of Clyo, GA
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. N Targeted Sampling
Rv 01 112 | Runs Brach @Effingham Co Rd 63 (Sister) g, annan | Brunswik WP | (Periphyton/Low 32469972 | -81.291888 | X X X
Ferry Rd) ra Clyo )
Nutrient)
Ebenezer Creek at Long BgeRoad (CR . Targeed Samping )
RV_01_115 307)near Stillwell, GA Savannah BrunswickWP (NH3 Criteria) 32.364583 81.230750 | X X
RV 01 120 | Savannah R"’e'B?it dgg)HWy' 17 (Houlihan o anah USGS Trend Monitoring 32.1658 811539 | x| x| |x X
Sweigoffer Creekat Lake Cherie Rd near . Targ(_ated Sampling
RV_01_135 : Savainah Brunswick WP (Periphyton/High 32.288000 -81.19.000 X X X
Rincon, GA .
Nutrient )
RV 01 137 Whites Creek at W& Rd rear Thompson, Savannah Atlanta WP Targe_ted Sampling 33.436 -82.99 X X x| x| x
GA (NutrientsHIGH)
RV 01 17293 | \Wahache Qeek a Dr. Geage Ward Rd Savannah Atlantawp | rargeted Sapiing 34.022763 | -82.759673 | X x| | x
near Elberton, GA (New)
RV _01_17294 Tributaryto Van Creek at John Rucker Rd Savanah Atlanta WP PI’ObabI!IStIC 34.146885 -82. 80163 X X X
near Elberton, GA Sampling
Targeted Sampling
RV_01_17295 Stephens Creek at Hubbard Rane Savannah Atlanta WP (NH3- Carnesvlle 34.348995 -83.229664 | X X X X
Carnesville, @&
WPCP)
Targeted Samling
RV_01_17297 | Fork Creekat Bennett Rd sar Bowman, GA Savannah Atlanta WP (NH3- Bowman 34.19196 -83.01754 X X
WPCP)
Tributaryto South Fork Broad River at Hill Targeted Sampling
RV_01_17298 Savannah Atlanta WP (NH3- Comer 34.050214 -83.1173 X X X
= StreetnearComer, GA
WPCP)
RV_01_17299 | Big CloudsCreek g“;‘”y 22 rear Comer, Savannah Atlanta WP Targezﬁg V?)a”p"”g 33.97497 -83.109412 | X X X
Hannd Cred at HannaflCreek Church Rd Targeted 8mpling
RV_01_17300 near Franklin §rings, GA Savannah Atlanta WP (New) 34.240447 -83.156347 | X X X
Targeted Sampling
RV_01_17301 Toccoa Creek at Falls Rd near Toccoa, G Savannah AtlantaWP (NH3- Toccoa Falls 34.93285 -83.345081 | X X
College
RV_01 17325|  Brier Creek at Brannens Bige Road Savanah Brunswick wp | argeted Sampling | 55 54 ey, -81.484400 | X X
(NH3 Criteria)
. . Targded Sampling
Rv 01 176 | Haves CeekatDove HilRd near Franklin Savannah Atlanta WP (NH3- Franklin 34.255102 -83.167656 | X X

Springs, GA

Springs WPCP)
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Rv 01 2@ | StekoaGeek C'ayé‘;ir:j;é s of ClaytolVPGP Savanrah Cartersville WP | Targeted Sampling |  34.8716@ -83.401745 | X x| | x| x| x
Targeted Sampling
RV_01_208 Stekoa Creek SW at Bethietl Sawannah Cartersville WP (D/S of Clayton 34.84@52 -83.414173 | X X X| X| X| X
WPCP)
RV 01 _p44 | Charlies Crekat ChaliesCreek Rd Eastof | o o han AtlantaWp Targeted Sampig 34.95895 -83.57158 | X x| x| x| x| x| x
Hiawassee, GA (SEMN)
RV 01245 | Cherokee Creek at SR228anLincolnton, Savannah Atlanta wp | 1ageted Samplig 33757914 | -82.383579 | X X x| x
GA (NutrientsLOW)
Chickasaw Creek at Henry Hill Reear Targeted Sampling )
RV_01 246 Tignall, GA Savanah Atlanta WP (NutrientsLOW) 33.97074 82.745674 | X X X| X| X
Coleman River at Coleman\er Rd rea TargetedSanpling )
RV_01 248 Clayton, GA Savannah Atlanta WP (SEMN) 34.95203324 83.51659881 | X X| X[ X| X| X| X
Rv 01 255 | Hlorence Ceek near Ce NormanRd, SW ol goanap Atlantawp | 1argeted Sampling | o5 2o00ms | g5 548276 | X X x| x
Lincolnton, GA (NutrientsMED)
Kemp Creek at Holliday Park Reétar Targeted Sampling )
RV_01_257 Washington GA Savannah Atlanta WP (NutrientsMED) 33.664%3 82.553398 | X X X| X
Pistol Creek atWilkes Co Rd 128 (Oscar Targeted Samplig )
RV_01 41 Walton Rd) ®a Tignall Savannah Atlanta WP (Need new data) 33.947416 82.656777 | X X X
RV_01_66 Chattooga River at US Hwy. 76 near Savannah USGS Trend Monitoring 34.814 833064 | x| x| |x X
- = Clayton, GA
RV 01 73 Kiokee Creek at SR 104 near Evans Savannah Atlantawp | largeedSampling | o5 gn5ea | g5 230666 | X x| | x| x| x
(NutrientsMED)
Targeted Sampling
Rv 01 7 | UcheeCreek @ Saie Road 104 near Bva g, annan AtlantawP (WLA: Nutrients 33556944 | -82.183388 | X x| | x| x| x
HIGH)
Rv 01 go | Butler Creek 0.5 Mile DownstramFrom Savannah Atlanta WP | Targeted Sapling 3338444 -81.965556 | X
Phinizy Ditch
Rv 01 g7 | SavannahRiveat 0.5 mile downseam from | o, o0p USGS Trend Montoring 33.3306 819153 | X| X| | X X
Spirit Creek
Rv 01 o1 | McBean Creekat Jare Roglat McBean, | o, annah Atlanta WP | Targeted Samply |  33.24188 81.947416 | X X x| x
Rv 01 g2 | SpiritCreek aStateG'zoad 56 neddcBean, Savannah Atlanta WP | Targeted Sampig 33318361 | -81.955111 | X X x| x
RV_02_163g9 | Mount Hope Creek @ SRawar Hinesville Ogeechee | Brunswick WP Pg’;’ﬂi‘g::‘};‘“ 3188254 81393176 | x| x| | x| | x| |x
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Targeted Sampling
RV_02_16390 Cay Creek Ogeechee Brunswick WP (WQMU Data 31.74370 -81.39733 X
Colledion/District)
TargetedSamping
RV 02 17287 |  Goldens Cvr\f’;‘:ei‘\t’ér?‘g‘:er Rd ear Ogeechee Atlanta WP (NH3-Warrenton 33.376756 | -82663196 | X x| | x X
' Southside Pond)
Targeted Sampling
RV 02 17288 |  ocky Comfort Creek at SR 102ar Ogeechee Atlanta WP (NH3-Gibson 3323498 -82.583042 | X
Gibson, GA
WPCP)
. Probabilistic
RV_02_17289 | Ogeechee Rivest Hwy 16 nar Ekwell, GA Ogeechee Atlanta WP Sampling 33.295482 -82.781301 | X X X
RV 02 17200 |  WhetstondCreekat Mayfield Rd near Ogeechee Atlantawp | rargeted Sampig 33.400134 -82.695976 | X x| | x| x|x
Warrenton, GA (New)
Targeted Sampling
RV_02_173% Peaock Greeknear Riceboro, GA Ogeechee Brunswick WP (WQMU Data 31.74979 -81.40732 X
Collection/District)
Targeed Sampling
RV_02_17327 N. Newport River 1.6 miles DS ofd5 Ogeechee Brunswick WP (WQMU Data 31.74627 -81.36208 X
Collection/Distict)
RV_02_298 Ogeechee Rl\gl?vff(g%:a Hwy. 2ear Ogeechee USGS Trend Monitoring 32.498 -81.5558 X| X X X
Targeted Sampling
RV_02_342 Wolfe Creek @ SR129 near Mett&A Ogeechee Brunswick WP (Periphyta/Low 32.30867 -82.05243 X X X
Nutrient)
Targeted Sampig
RV_02_351 Thick Creek @ Daisevills Rd Ogeechee Brunswick WP (Peiphyton/Low 32.21670 -81.82518 X X X| X
Nutrient )
Rv 02 355 | C@noocheeRiveat SR119nearPembrokel  ooechee | Brunswick WP Prabablistic 32.05817 81.65183 | X| X X
GA Sampling
. . Targeted Sampling
RV 02 368 Riceboro Creek at Seaboard CoastLine|  quoechee | Brunswick WP (WQMU Data 31.7461 -81.42809 | X
Railroad in Rcebon, GA - oo
CollectionDistrict)
Targeed Sampling
RV_02_389 Tributary of Taylor'sCreek at SR 144 Ogeechee Brunswick WP (Perphyton/High 31.89098 -81.62311 X X X
Nutrient )
Mill Creek at Bulloch County Road 386 OId Targeted Sampling
RV_02_462 - Ogeechee Brunswick WP | (Trend Ste (Bio Site 32.440012 -81.579074 | X| X X X| X| X| X
River Road neaBrooklet, GA ID: Trend08) )
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Probabilistic
RV_03_17291 Neel Creek at SR 15 near Sparta, GA Ocmee Atlanta WP Sampling 33.369815 -83.013903 | X X| X| X
RV_03_17292 Whitten Creek at SR 15 near White Plaing Oconee AtlantaWp PrObabI!IStIC 33.386886 -83.02518 X x| x
GA Sampling
RV_03_17303 Shoal Creek at Bradley Gin Rd near Oconee Atlanta WP Targeted Sampling 33.87249 -83.61928 X X
Bethlerem, GA
RV 03 502 | Oconee River at Barnett Shoals Roadmn Ocmee USGS Trend Monitoring 33.8562 833265 | x| x| |x X
Athers, GA
RV_03_ 510 Apalachee leatCS;AR 81 ea Bethlehem, Ocoree Atlanta WP Targeted Sampling 33.915825 -83.78141 X X
RV 03 640 Oconee Fter al Jntersiate . 16 near Ocone USGS Trend Monitoring 32.4804 828582 | x| x| |x X
. . Targeted Sampling
RV_03 650 Ocone River at Shady Field Boat Oconee Tifton WP (DO Monitoring 32395334 | -82.7®458 | X
Ramp/Riverbend WMA
Request)
RV 03782 Barber Creek at Daniels BigeRoadnear Oconee Atlanta WP PI’ObabI!IStIC 33.89935 .83.43383 | X X
Athens, GA Samplhg
Tributaryto PalmCreekat Brookes Rd near| Probabilisic
RV_04 17302 Dacula, GA Upper Ocmulgee Atlanta WP Sampling 33.943066 -83.873189 | X X
RV_04 267 Alcovy River atState Road 81 near | ;o 5emigee | Atlanta WP Targeted Sampling |  33.881667 | -83.824167 | X x| | x
Loganville, GA
South River at Island Shoals Road near Lake TribTrend
RV_04_853 Snapping Shoals, GA Ocmulgee USGS Monitoring 33.4527 -83.9771 X[ X X X
Yellow River at Georgia Hwy. 212 ae Lake TribTrend
RV_04_876 Stewart, GA Ocmulgee USGS Monitoring 33.4543 -83.888 X| X X X
RV_04_880 Bay Creek at Pm_ey Grove Road near Upper Gmulgee Atlanta WP Targeted Sampling 33.862 -83.82483 X X X
Loganille, GA
RV 04 ggg | Alcovy River at NewtorFactory Bridge Ocmulgee USGS Lake TribTrend 33.4494 838283 | x| x| |x X
Road near Stewart, GA Monitoring
RV_04_892 Tussahaw Creek &lincherville Rod near Ocmulgee USGS LakeT_nb Trerd 33.3789 -83.9634 x| x X X
Jackson, GA Monitoring
. Targeted Sampling
RV 05 174 | 1NbfO Ye”g;"a"r"j‘;ilr(scgﬁeéit Moore Rd | 50 ruigee Atlanta WP (NH3-Jackson 33.308996 | -83%42332 | X X
' Northeast WPCP)
RV_05_17305 | Echeconee Creek atserhowerPkwy near Ocmulgee Atlanta WP Probabilistic 32.79969 83.865161 | X X
Macon, GA Sampling
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RV_05 17306 | Berry Creekat Hwy 23 near Forsyth, GA Ocmulgee Atlanta WP Targezz‘l st)amp"”g 33.084299 -83.789a1 | X X x| x| X
RV_05_17317 Alligator Creek@ SR31 Ocmulgee Tifton WP Prs";nﬁg::'rfgc 32.190286 -82.904754 | X
Scoggins Creek at Riv&oad County Road Targeted Sanmg ) 5| -
RV_05 2124 60) near East Juitte Ocmulgee Atlanta WP (BioF) 33.0 83.78 X X| 7
RV 05_2147 CalapacheeCreekatSapders Rd (CR 49) Ocmulgee Atlanta WP Targeteq Sapling 32.92 -83.79 X x| 2] 2
near Bolin (BioF)
RV 05_2149 Rocky Creek at Tucker Road (CR 742) ne; Ocmulgee Atlanta WP Targeteq Sampig 3286 83.74 X x| 2] 2
Macon, GA (BioF)
Tobler Creek at U.S. Highway 23 near Targeted Sampling ) 5l o
RV_05 216 Forsyth, GA Ocmulgee Atlanta WP (BioF) 32.98 83.73 X X| 7
RV_05_2165 | Ocmulgee River at New Macon Water Intal Ocmulgee USGS Trend Monitoring 328992 -83.6641 X| X X X
RV_05_2D3 Ocmulgee Rverat Hawkinsville, GA Ocmulgee USGSTifton WP Tre;gtl:/;%ri]litsotiréng 32.2818 -83.4628 X| X X X X
RV 05 223 | Ocmulgee R'Vegyugrwy' 34latlumbe  oruigee USGS Trend Monitoring 31.9199 826743 | x| x| |x X
. . Probabilistc
RV_05 2240 OcmugeeRiver at Hwy 83 near Juliette, GA Ocmulgee Atlanta WP Sampling 33.1591 -83.8241 X X
RV_05_B17 Crooked Creek at West Lake Rd Ocmulgee Tifton WP Targeted Sampling | 5, 5)169611 | -83.48738556| X X
(Low Nutrient)
Altamala River at State Road 121 near . Probabilistic
RV_06_2340 Surrency, GA Altamaha Brunswick WP Sampling 31.853889 -82.094167 | X| X X
RV_06_2846 | AltamahaRiver 6.0 miles downstream frofl ) an4 USGS Trend Monitoring 31.6233 817653 | x| x| | x X
Doctortown,GA
Targeted Sampling
Fountain Branch at Logging Road near . (WQMU Data )
RV_06 2850 Ludowici, GA Altamalta Brunswick WP CollectionNH3- 31.646461 81.720465 | X X X
Ludowici WPCP)
- Targeted Sampling
RV_06_2884 | Yam Grandy Creekteviligar Pond Road Altamaha Brunswick WP |  (Perphyton/High 32.49889 -82.36361 | X X X
(County Road 18) near Ninez,GA Nutrient)
- . . Targeted Sampling
RV_06_2905 Milli ken Bay (Unnamed Trib to Little Altamaha BrunswickWP |  (Periphyton/High 316129 81892 | X X X
McMillen Crk) at 341 in Jesup, GA Nutrient)
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Targeted Sapling
RV_06_2942 Little Cre&k nea Gardi Rd ea Jesup, GA Altamaha Brunswick WP (Periphyton/Low 31.491437 -81.846891 | X X X
Nutrient )
Tributaryto Tributary to Seventeen Mile . . Targeted’ngpling
RV_07_16398 ) . Satilla Brunswick WP (NH3 Criteria 31.502071 -82.845428 | X X
River & GaskinAvenwe nar Douglas, GA District)
RV 07 17322 | Otter Creek at New Forest Hwga West Satilla Brunswick WP Probabilistic 31570049 | -82.736435 | X| X X
Green, GA Sampling
RV 07 17323 | Hurricane Creek at Hwy 22%ear Denon, Satilla Brunswick WP Probabilistic 31797311 | -82673556 | X| X X
GA Sampling
RV 07 2973 Seventeen Mile River at SR 158 near Satilla Brunswick WP Targeted Sampllng 314686 -82.76685 X
Dougles, GA (TargetedSampling)
RV 07 2976 SeventeeMile River at Hwy64 near Satilla Brunswick wp | 1argeed Sarpling 31.373333 | -82.678817 | X
Pearson, GA (Targeted Sampling)
A Targeted Sampling
RV 07 297 | D1y Creekat ® 552 (Flying Hawk Rd.) neaj Satilla Brunswick WP | (Periphyton/High 31.484230 | -82.631400 | X X X
Nichols,GA A
Nutrient )
RV_07 2986 Satilla Rive ﬁw(?igia Hwy.15 and Satilla USGS Trend Monitoring 31.2167 821625 | x| x| | x X
Satilla River at U.S. ighway 17at . . Probabilistic
RV_07_3004 Woodkine, GA Satilla Brunswick WP Sampling 30.97444 -81.72583 X[ X X
. . ) TargetedSampling
RV 07 3019 | Litle SatilaCreekat Tillman Anderson Rd Satilla Brunswick WP | (Periplyton/Low 31.630317 820194 | X X X
nea Odum, GA .
Nutrient )
. Targeted Sampling
RV 07 3034 | Academy Creek Upstream Dam At Ditch Satilla Brunswick WP | (NH3 Griteria- 31.16194 8150250 | X X
- = To EastRiver, Brunswick L
District)
. ) TargetedSanpling
RV_07_3060 Big Creekat High BluffRd WSW of Satilla Brunswck WP | (Periphyton/Low 31163172 | -82.189464 | X X X
Hoboken, GA )
Nutrient )
. . Targeted Sampling
RV 07 3099 | Mill Creek rea High Bluff RockRd near Satilla Brunswick WP | (Trend Site Bio Site |  31.189994 | -82.202803 | x| x| | x| | x| x| x| x
Waycross, GA .
ID: Trend10))
. . . Targeted Sampiig
RV 07 5094 | Unnamed Tributary to Seventeenmile Rive Brunswick WP |  (Paiphyton/High 31.498861 | -82.807956 | X X X
atWendell Sears Rabnear Douglas, GA Nutrient )
RV_08_3B4 Saint Marys Rver at F95 near Gross, Florida St Mays Brunswick WP Targeted Sampling 30.744017 -81654567
(DO Research)
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RV 08 3135 | SaintMarysRiveratU.S. Highway figar St Marys Brunswick wp | largeted Sampling | 5, 741389 | g1 688056
Gross, Florida (DO Research)
RV_09_16763 Piscola Geek at R 33 Suwanee Tifton WP Targeted Sampling | 31 930549 -83.76993 | X| X
09_ (GA NWQI)
RV 09 16764 Piscola Creek at Hw§22 Suvannee Tifton WP Tar(gGe;el‘\’N?/ng"”g 30.939235 | -83.768289 | X| X
RV 09 16765 Piscola Creek at Coffee Rd Suwane Tifton WP Targgfg\f’v%r?)p“”g 30.881135 | -83.771941 | X| X
RV_09_16800 Trib to Cherry Creek DS Oak St. Subdivin Suwannee Tifton WP Targeted Sa}mpllng 30.89499 8327701 X X
WPCP (High Nutrient)
RV_09 17318 Willacoochee Creek @rank Rd Suwamee Tifton WP PrSo;)na:E::lrfgtllc 31.622711 83.216326 X X
RV 09 17319 Alapaha River @ Howell Rd Suwanee Tifton WP Pg;’ﬂfg::'rfgc 30.828236 | -83.018769 | X| X X
RV_09 3153 Suwannochee Creek@ Hwy 441 Suwannee Tifton WP TarggtedSath_ng 30.683056 -82.583056 | X
(Florida Stateline)
. Targeed Samling )
RV_09 355 Toms Creek at CR 36 Suwannee Tifton WP (Florida Stateline) 30.605278 82.70444 X
RV_09_3161 Alapaha River @SR32 Suwannee Tifton WP Prsoa%apbl:'r'g'c 3163120 -83.417777 | X X
. Trend Monitoring/
RV_09_31gy | SUwanne&iveratl)S HuyddlnearFargo,  guwannee | USGSTifton WP | Targeted Sampling | 30.6806 825606 | x| x| |x X
(Florida Stateline)
. . Targeted Sampling )
RV_09 3203 Alapahoochee River at SR 135 Suwane2 Tifton WP (Florida Stateline) 30.628333 83.087778 | X
RV_09_3230 Piscola Creek at US Hwy 84 Suwanee Tifton WP Tar(%e;eﬂv?/%"l;p"”g 30.793056 -83.706389 | X| X
RV_09 3236 | Withlacoochee River at Clyattsvigankn Suwannee USGS Trend Monitoring 306747 833047 | x| x| |x X
Road mar Qyattsville, GA
. . . Targeted Sampling )
RV_09_ 3237 Withlacoochee River @ Hy31 Suwannee Tifton WP (Florida Stateline) 30.635667 83.3115 X
Probabilistic
RV_10_17320 West Branch Barnetts €ek@ SR93 Ochlockonee Tifton WP Sampling 31.01085 -84.204306 | X| X X
(Probailistic)
RV 10 3366 | Ochlockoree Rier @ Zion Grove Church | 5 450 onee Tifton WP Targeted Sampling | - 5, o565 83.899467 | X X
= Rd (Florida Stateling
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RV_10_3369 Bridge Cre&k @ CR 222 Ochlockonee Tifton WP Targeted Sapling 31.066944 -83.918056 | X X
(Florida Sateline)
RV_10 3384 Tired Creek at CR 151 Ochlockonee Tifton WP Targeted Sampling | 3, 763611 -84.229444 | X X
- = (Florida Stateline)
Trend Monitoring
RV_10.338 OCthko’er?eZ‘r’eCra"I‘\t/:adg FerryRoad | 4y 0ckonee | USGSTifton WP | Targeted Sampling | 30.7317 842355 | x| x| |x X
. (Florida Sateline)
. Targeted Sampling )
RV_10_3389 Attapulgus at $ Hwy 27 Ochlockonee Tifton WP (Florida Statdine) 30.732778 84.453611 | X X
RV_10_3390 Swamp Creek at US Hw27 Ochlockonee Tifton WP Targeted Sampling | 5, 799444 -84.411389 | X X
(Florida Stateline)
Targeted Sampig
RV_10 3415 Oquina Creek@ Old Cassidy Ochlockonee Tifton WP (High 30.884714 -83.98171 X X
Nutrient’gauging)
Targeed Samling
RV_10_3423 Little Attapulgus at SR 241 Ochlockonee Tifton WP (Florida 30.718056 -84.49 X X
Stateline/gauging)
Targeed Samping
RV_10 3425 Parkers Nll Creek at CR 324 Ochlockonee Tifton WP (Florida 30.838056 -84.22611 X X
Stateline/gauging)
RV_11 16330 Mossy Creek at Pleasant Hill Rd Flint Tifton WP Targeted Sampling | 5 g7g44 -84.375904 | X X
(Low Nutrient)
. . TargetedSamping
RV_11 1656 Kell Creek at SR 62 Flint Tifton WP (High Nutrient) 31.48577 -84.50654 X X
RV 11 17307 | Whitewater Creek at Morton Rd near Maull Flint Atlanta WP Probabilistic 32526488 .84.407114 | X| X X
= GA Sampling
WombleCreek at Old Alabama Rd near ) Targeted Sampling )
RV_11 17308 ThomastonGA Flint AtlantaWP (New) 32.886393 84.43B66 X[ X X X| X
RV_11 17309 | Beaver Creek at Hwy 137 near Bl GA Flint Atlanta WP Targezz‘é Vf)amp"”g 32.600562 -84.188731 | X| X X x| X
. Targeted Sampling
RV 11 17310 Horse C&Zﬁzgﬁl\ﬁﬁgegﬁ"' Rdear Flint Atlanta WP (NH3-Taylor Co 32478577 | -84.099924 | X| X 2
' BOC-Plart Laurel)
RV 11 1731 Tobler Creek at Waymanville Rd near Flint Atlantawp | argeted Sampig 32841667 | -84.231781 | X| X| | X x| x
== Thomaston, GA (New)
RV 11 17312 Patsiliga Creek at N Culverhouse Rd nea Flint Atlanta WP Targeted Sampling 32 602066 84333266 | X| X X x| x| x
== Butler, GA (New)




Georgia Enironmenta Protection Division

QAPP for Water Quality Modelingnd Ground Water and Surface Monitoring

WPMP-QAPP 3 revb

March2022
Pagel08of 210
0
» i)
2 @
Georgia . = 8 2
Station Sampling Site River Basin Sampling Waterbody Latitude Longitude ) a8 5 E o =
Organization Type/Project = o S| o 5 £
Number W S 2 % gl g g §
c| 2| =| ¢ ol g £ ® o
El 8 9 2 5 ® 5 9 5 &
R EEEEENREE:
ol wl uil O < 3| 5| a| § O
. . Targeted Sampling
RvV_11 17313 | 1P to Elkins Creek atW. Fossett Rear Flint AtlantaWP | (NH3-Concod Souh |  33.068642 | -84.432669 | X| X ?
Concord, GA
Pond #1)
RV 11 17321 | 'chawayochaway Creek @ Rentz Bridge Flint Tifton WP Probabilistic 31.339179 -84.517164 | X| X X
== Rd/ CR69 Sampling
RV_11_349 Flint River atSR 92 near Griffin, GA Flint USGS Trend Monitoring 33.3089 -84.3931 X| X X X
RV_11 3507 Flint River at SR 26 rexr Montezuma Flint USGS Trend Monitoring 32.2929 -84.044 X| X X X
RV_11 3553 Flint River at SR 234 near Albany, GA Flint USGS TrendMonitoring 31.5524 -84.1463 X| X X X
RV_11 358 Flint River at SR 37 at Newton, GA Flint USGS Trend Monitoring 31.3094 -84.335 X| X X X
RV_11_3563 Flint River & US Hwy. 278 near Flint USGS Trend Monitoring 30.909 845805 | x| x| | X X
Bainbridge, GA
Targeted Sampling
RV_11 3589 Fish Pond Drairat Town and Cauntry Rd Flint Tifton WP (High 31.02469 -84.893255 | X X
Nutrient/gauging)
Flint River @ Sprewell Bluff Sprewell Bluff . Probailistic
RV_11 3789 State Park Flint Atlanta WP Samplirg 32.855988 -84.476812 | X| X X X| X| X
. L . . Targeted Samplm )
RV_11_304 Lime Creek at Springhill Church Rd Flint Tifton WP (Trend/gauging) 32.035 83.9925 X| X X
. . . Targeted Sapling )
RV_11 3807 Little Ichawaynochaway Creek at CR3 Flint Tifton WP (Trend/gaiging) 31.803532 84.640013 | X| X X
RV_11 5103 Kiokee Creek at Old Dawson Rd Flint Tifton WP Targeted Sampling 31.61222 -84.326491 | X X
(Low Nutrient)
RV 11 5111 Bryants Swamp at Bryant Hill Rd Ocmulgee Tifton WP Targeted Sanimg 32.472617 -83.979535 | X X
(Low Nutrient)
) . Targeted Sampling
RV 12 1673 | Mo M?\‘g:f‘g‘igrﬁgﬁr‘?‘tgﬁa'gay Gardel  ~pattahoochee | Atlanta WP (NH3-Calaway 32.828000 | -84.861000 | X| x| | X
' Gardens WPCP)
Targetal Sanpling
RV_12 17280 GladeBrarch at Town @eek Road Chattahoochee | Cartersville WP (Stock field rumff 3 34.5997 -83.85%79 X X X[ X| X| X
sides)
Targeted Sampling
RV_12 17281 Trib to Chestatee near Cleveland Chatehoochee | Cartersville WP (Rural high grade 34.66088 -83.89351 X X X
site, mnimal
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developmat )
RV 12 1782 Town Creek at U.S. 19 near Cleveland | Chattahoochee | Cartersville wp | Jargeted Sampling | 5/ 5943 -83.8495 | X X
— = (Not sampled before
RV 12 17283 | Sautee CreekatLynch Mountain Rdneal . iioiochee | Cartersville wp | 2r9eted Sampig 34.68497 -83.66906 | X X
Helen, GA (RuralFarmLand)
Targetel Samfing
RV_12 1728& Horton Creek aSims Road Chattahoochee | Cartersville WP | (Small High Gradient| 34.69962 -83.76059 X X X| X| X
stream NW of Helen)
. - Targeted Sampling
RV 12 17285 | SmithCk- @ U”'gg'rf‘momsmsmte Chatahoochee | Cartersville WP | (DS of Unicoi Lale 34.7224 8372574 | X x| | x| x| x
Dam)
Targeted Sanimg
RV_12_ 17286 Soque R. @ Watts Mill Rd. Chattahoochee | Cartersville wp | (Prévioushuntested | = 5, 5000 838385 | X x| | x
site of High Quiality
water)
White Sulfur Creelat Hubert RusseRd Targeted Sampling
RV_12 17314 near Greenville, GA Chattahoochee Atlanta WP (New) 32.920338 -84.813178 | X| X X X| X| X
Crawford Creelat Perry Mill Rd near Targeted Sampling )
RV_12 1735 Lagrange, GA Chattahooclee Atlanta WP (New) 32.935218 84.88328 X[ X X X| X| X
RV_12 17316 Deer Creek at Spradiin Rd near Chattahoochee |  Atlanta WP Targeted Sampling | 53 34144 -85.139148 | X| X X x| x| x
== Centrdhatchee, GA (New)
. - TrendSampling
RV 12 3841 ChattahoocaeR';ﬁ;‘f MoGinnis Ferty | patahoochee | Atlanta WP (AtlantaWater 34.050556 | -84.097701 | X| X| X X
Works)
. Trend Sampling
RV 12 3g59 | Chattahoochee R'I‘;E;?(’:Ka'b County Water) - - tahooche | Atlanta WP (Atlanta Water 33.9731 84631 | x| x| X
Works)
. TrendSampling
RV_12_3g70 | Chattahoochee River atBb County Water | - cayangochee | Atlanta WP (Atlanta Water 33.9443 84405 | x| X| X
Intake near Roswell, GA
Works)
Trend Sampling
RV_12 391 Chattahooche River- Atlanta Water Intake | Chattalvochee AtlantaWP (Atlanta Water 33.8278 -84.455 X| X| X X
Works)
RV 12 3902 Chattahoochee River at Beltomitye Road Chattahoochee USGS Lake Trlerend 344451 -83.6842 x| x X X
= near Lula, GA Monitoring
RV_12 3025 | Chestatee Rivet SR D0narbahlonega, | - cpaganoochee USGS La,\‘jl‘j);rtﬁ’rf;g“d 344667 839689 | x| x| |x X
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Trend Sampling
RV_12_3934 | ChattahocheeRiver at Bankhead Highway| Chattahoochee Atlanta WP (Atlanta Water 33.795278 -84.507778 | X| X| X X
Works)
. Probabilistc
RV_12_344 Chatahoochee River at SR 166 Chattahoochee Atlanta WP Sampling 33.692778 -84.630278 | X| X| X X
. Trend Sampling
RV 12 meo | Chattahoochee River at Capps Ferry Rog oy o ianoonee Atlanta WP (Atlanta Water 335778 8480861 | X| x| x X
near Rico, GA
Works)
Targeted Sampling
Chattahoochee Rivet State Roads 175 . (S. of Helen and
RV_12 3984 near Nacooche, GA Chattahoochee | CartersvilleWP WPCP, N. of first 34.6872 -83.71028 X X X| X| X
stock pastures)
Flat Cre& a McEver Rad rear Gainesville, Lake Trib Trend
RV_12 4003 GA Chattahoochee USGS Monitoring 34.2658 -83.885 X[ X X X
RV_12 4039 New River at SR 100 near Corinth, GA Chattahoochee USGS Trend Monitoring 332353 -84.9878 X| X X X
ChattahoocheRiver atUS Hwy. 27 near Lake Trib Trend
RV_12 4041 Franklin, GA Chattahoochee USGS Monitoring 33.2792 -85.1 X[ X X X
Yellow Ja&et Creek at Hammet Road nea| Lake Trib Trend
RV_12 4049 Hogansville, GA Chattahoochee USGS Mornitoring 33.1392 -84.9753 X[ X X X
RV_12 484 Chatihoochee River downstream from | i ano6chee cww Trend Monitoring 32.4089 849803 | X| X
Columbus Watel reatment Facity
RV_12 4091 | Chattahoochee Rg’reerego""”s”eam Oswich)  chattahoochee cww Trend Monitoring 323 849369 | X| X
RV_12_4093 Chattahoochee River at Hichitee Creek Chattahoochee Cww Trend Monitoring 32.2308 -84.9232 X| X
(River Mile 127.6)
Chattahoochee River at Spur 39 near Omg Lake TribTrend
RV_12_4094 GA (Seaboard Railrod) Chattahoochee USGS Monitoring 321436 -85.0453 X| X X
RV 12 4110 | Chattahoobee River 8t SREnear Steam | chatahoochee USGS Trend Monitoring 30.9775 850053 | X| X X
. Targeted Sarpling
RV_12 4123 Hillabahatchee Creek &R 210 near Chattahoochee |  Atlanta WP (Trend, Nutrients 33.311218 -85.187675 | X| X X x| x| x| x
Frolona, GA LOW)
RV 12 4146 | Standing Boy Creek atFortson Rdnear| o oyanoochee |  Atlantawp | 'argeted Sampling | o5 o 705 84953146 | X| X| | X 202
= Caaula,GA (Need new data)
RV 12 4225 | Brush CreelatBevisRd rearFranklin, GA | Chattahoochee | Atantawp | 12/9et@Sampling | 55541865 | g5116664 | X| X| | X| | X| 2] 2
Ll (Neednew data)
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. Trend Sampling
RV 12 4280 Big Creek at Roswell Water Intake near |~ ianooche | Atlanta WP (Atlanta Water 34017861 8435202 | x| x| x| x x| x
Roswell, GA
Works)
RV 12 429p | Dicks Creek at Fast Service Roat4-1 Chattahoochee USGS Trerd Monitoring 34.6797 -83.9372 | X| X X X
near Neels Gap, GA
RV_12 4297 Hannahatchee CreekMoores Stog Rd Chattahoochee Tifton WP Ta({%?,ﬁ\ﬁ ?rirgﬂlt;]g 32.14205 -84.756105 | X X
. . Trend Sampling
RV 124316 | "eachtree @ekat g‘ﬁ’ths'de Drin Alanta, o, itahoochee | Atlanta WP (Atlanta Water 33.8194 84407778 | x| x| x| x| | x| x| x
Works)
Trend Sampling
RV_12 4329 Sweetwater Creek at Interstddghway 0 Chatahoochee Atlanta WP (Atlanta Waer 33.7728 -84.614722 | X| X| X| X X| X
Works)
RV_13_4349 Little Tallapasa River at Georgia Hwy. 10( Tallapoosa USGS TrendMonitoring 33.428 -85.2792 X| X X
near Bowden, GA
RV 13 4353 | lallapoosdRiver atGeorgia Hwy. 8 near | 10000 USGS Trend Montoring 33.7408 853364 | X| X X
Tallapoosa, GA
RV_14 1668 Etowah River at South Broad Street Romg Coosa Cartersville WP Targ((a’ilevc\i/glr;plmg 34.2515 -85.1763 X| X X X
Town Creek atNewton Creek Loop near . Targeted Sampling )
RV_14_1679 Calhoun, GA Coosa Catersville WP (NWQI) 34.528 84.899 X| X
Robins Creek at W. Kinman Rd near . Targeted Sanimg
RV_14 17272 Calhoun Coosa CartersvilleWP (NWQI) 34.430119 -84.994258 | X
RV 14 1273 | Woodward Creek aéia'”es Loop near Ror Coosa Cartersvile WP Targ‘(?,tlevc\’/gf)‘mp"”g 34.364356 850738 | x| x| | x| |x]|x]|x
Lick Creek at Liberty Church Rd near . Targeted Sampling )
RV_14 17274 Ranger GA Coosa Cartesville WP (NWQI) 34514598 84. 724472 X
RV_14 17275 | Redbud Creek at Rééld Rd near Range Coosa Cartersville wp | Ta/9eted Sampling | 3/ 53364, -84.72859 | X | X x| x
= GA (NWQI)
RV_14_17276 | Marlow Branch at Hmp1 near RangeiGA Coosa Cartersville WP Targe(eltlevc\i/SSM[mg 34.485759 -84.706371 | X X
RV_14 17277 Fuller Branch at Ridd Mill Rd near Coosa Cartersville WP Targ‘(ﬁt‘e\,‘\’,gf)“p“”g 34.411026 -84.671791 | X| X
. ) ) Probabiistic
RV_14 17278 Trib to Wilbarks Branch @ OldHwy 441 Coosa Cartersville WP 34.62213 -84.68831 X| X X X

Sanpling (BioF)




































































































































































































































































































