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The most efficient and cost-effective project
approach is to use these prior modeling studies as
a foundation, starting point, for the current effort.
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Hydrological Simulation Program - FORTRAN

«It is a comprehensive model of
watershed hydrology and water
quality that allows the integrated
simulation of land and soil runoff
processes with in-stream hydraulic
and sediment-chemical interaction

*Physically based
*Sub-daily timesteps

«Surface and subsurface hydrology
*Stream/reservoir routing included
sUser-defined WQ, sediment, nutrients,
quicslpesticides, metals, BOD, and bacteria
«QOutputs: a time history of the runoff flow ratedément load, and
nutrient and pesticide concentrations, along witime history of
water quantity and quality at any point in a waters

*Development sponsored by US EPA and USGS; corersfatd
model in US ACOE Watershed Modeling System (WMS)

HSPF is currently one of the most comprehensive diekible models of
watershed hydrology and water quality availabler{§h and Frevert, 2006).
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SWAT — USDA's Soil and Water
Assessment Tool

Physical based, watershed scale model

Developed to predict impacts of land managemerttjoes
on water, sediment, and agricultural chemical wefdlarge
complex watersheds

BASINS 3.1 version closely tied to ArcView's sciiig
language; BASINS 4.0 compatible version coming in a
future update

Expedites set-up process for SWAT users, and pesvid
BASINS with another sophisticated watershed model
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EFDC - Environmental Fluid Dynamics Code

« Multi-dimensional (1D, 2D, 3D) hydrodynamic/WQ neld
* Represents a multi-order stream network

« Incorporates variable cross-sectional bathymetry

« Simulates out-of-bank runoff events

» Open source, through EPA, since 1990's

...... one of the most widely used and technically defetdé hydrodynamic
models in the world....(EPA, Ecosystems Research DjAthens, GA)

Links hydrodynamic and sediment transport modelingwhich more
accurately predicts the sediment transport that ocars during a
rainfall induced high-flow runoff event.
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~ A simulation model for aquatic ecosystems
*Predicts the environmental fate and ecological eftés
of the various environmental stressors

«Fish, invertebrates, and aquatic plants
*Biological effects

food consumption

growth and reproduction

natural mortality

acute and chronic toxicity

trophic interactions
*Environmental fate

nutrient cycling and oxygen dynamics

partitioning of organic toxicants to water,

. - “This model [AQUATOX] is a valuable
biota and sediments tool for ecologists, biologists, water

toxic organic chemical transformations | quality modelers, and anyone involved|

. . . ; in performing ecological risk
bioaccumulation through gills and diet (e

impacts of suspended and deposited US EPA
sediments
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QUATOX Ecosystem

Bottom Fish
freshwater drum
catfish

Forage Fish
shad,
bluegill

Piscivore
large-mouth
bass
white bass.
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Predatory
Invertebrate
zooplankton

Macrophyte
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] state Boundaries
—— streams
©  USGS Gage Locations

@ Usadin HSPF and SWAT Modols
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Elevation

Digital Elevation Model - 30 m
Digital Elevation Model - 10 m
National Elevation Dataset (11110103ned]

Sources and Withdrawls

ermit Compliance Syetem
irolog

ational Dataset 11110103
Reach File, VI
Cataloging Unit Code.
[Accounting Unit Boundaries
Cataloging Unit Boundaries
Observed Data Stations

Weather Station Sites 2006

Quality Stations
i je Statior

Urban Area Boundaries

Transportation
lajor Roads
Soil, Land Use/Cover

Ecoregions (Level 1)
Land Use Index
[Manages Area Database
State Soil - statsgo
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Use tulsok
D 1992/2001 Landcover
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AQUATOX Model
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Predicted chlorophyll a in Lacustrine A with 30% and
90% load reduction of TP compared to baseline (red)

Lake A Epi. (CONTROL)
Run on 07-8-09 10:17 AM

Phyto. Chlorophyll (ug/L)
®  LAEChI90reduction (ug/L)
© _LAE Chi30 reduction (ug/L)

12/28/1991 4/26/1992 8/24/1992 12/22/1992 4/21/1993 8/19/1993 12/17/1993
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Quality Assurance Project Plan (QAPP)

Program Authority and Development Procedures

« Work being performed under auspices of EPA OST Contract
“Technical Support for BASINS and the Water Quality
Standards Program”
* Governed by AQUA TERRA's contract QMP
* Customized QAPP developed for work effort, reviewed
and approved by OST and by Region 6

As part of development process and prior to finala  pproval...
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“QAPP Must be Coordinated with States to Assure
Compliance with their Modeling Technical Documents "

ADEQ “State of Arkansas Continuing Planning Process” (2009)

« limited guidance on modeling methods/LOE expected for
TMDL effort

OKDEQ “Continuing Planning Process” (2006)
» modeling effort dependent on system complexity,
potential for environmental impact, sensitivity to POCs
* SOW corresponds to “Level 27, or “Calibrated Model” effort
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General Modeling QAPP Requirements:  organizational QA,
project description, project task organization, model
documentation, quality of data, model setup/calibration ,
project documentation

Custom QAPP Components for this Project:
* Flow & WQ Data (point and NPS characterizations)
* GIS Data Layers
* Model Selection
* Model Development
* Calibration/Validation Procedures
» Performance and Acceptance Criteria
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