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Table 1. Example Approaches Used for Estimating Watershed Loads

- Land: Use Sources/Concems Pollutants i ;Modeis i
Agricultural Grazing Nutrients and sediment | GWLF, AGNPS, SWAT
Agricultural Livestock and wildlife sources Nutrients Spreadsheet

-estimation
STEPL, SWAT, HSPF
Agricultural Cropland management, Conservation tillage Nutrients and pathogens | AGNPS, SWAT
Mixed Use Stormwater, management, Agricultural Residential sediment and nutrients | P8-UCM, SWMM, HSPF
Mixed Use Stormwater, management, Agricultural pathogens Spreadsheet
-estimation
HSPF
Urban Stormwater management, Land use conversion, sediment, nutrients, P8-UCM, SWMM, HSPF
Redevelopment metals

Adapted from USEPA (2008)
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1) AGNPS
www.ars.usda.gov/research/docs/htmPd
ocid=5199
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2) STEPL
Temporary URL http://it.tetratech—

ffx.com/step.

3) GWLF

The original version of the model has
been used for 15 years and can be obtained
from Dr Douglas Haith at Cornell
University A Windows interface (Dai et al
2000) is available at www., vims, edu/bio/vimsida/
basinsim.html., Penn State University
developed an ArcView inteiface for GWLF (
www.avgwlf.psu.edu) and Compiled data
for tne entire state of Pennsylvania (Evans
et al., 2002)

4) HSPF

HSPF is available through EPA’s Center
for Exposure Assessment Modeling
(www.epa.gov/ceampubl/swater/hspf) and
also as part of EPA is BASINS system (
www.epa.gov/ost/basins/). Another
formulation of HSPF s EPA’ s Loading
Simulation Program in C++ (LSPC), which
can be downloaded at www.epa.gov/athens

/wwatsc/html/lspe. html.

5) P8-UCM

www, wwwalker net/p8/p8v24.zip.

6) SWAT

www. bre. tamus, edu/swat.

SWAT is also included in EPA’ s BASINS
system.

www.epa.gov/waterscience/basins/basins
v3.htm.



7) SWMM
www.epa.gov/ednnrmrl/models/swmm/i
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Table 2. Water Quality Endpoints Supported by the Selected Watershed Models

Parameter/Endpoint AGNPS STEPL GWLF4 HSPF | P8-UCM | 'SWA‘,Y k SWMM

Total phosphorus (TP) load » o) ) . . » .

TP concentration » — » ® [ ] » [ ]

Total nitrogen (TN} load » 0 » ° ® » °

TN concentration » — » [ [ » °

Nitrate concentration - — — [ - » [ ]

Ammonia concentration — — — [ ] — » [ ]

TN:TP mass ratio — — ) [ ] — ¥ [ )

Dissolved oxygen » o — [} —_ » L]

Chlorophyll a — e — [ o » —

Algal density (mg/mi) — — — — — B —

Net totai SS Joad — o] — [ [ ] — [

Total SS concentration » - — [ ] » [

Sediment concentration > — ) [ [ ] » [

Sediment load » o] ) [ — » [ ]

Metals concentrations — — — [ ] — » )

Conductivity —_ e — [ — e —

Pesticide concentrations » — - [ ] — » —

Herbicide concentrations » — — [ — » —

Toxics concentrations — — — [ — — —

Pathogen count (E. coli, fecal coliform) - - — [ ] — » .

Temperature e — — [ ] - » o

Key! — Not supported © Annual #» Daily @ Hourly

2GWLF calculations are performed on a daily basis, but the results are presented on a monthly basis,

Source: USEPA. 2005, TMDL Model Evaluation and Research Needs EPA/600/R-05/149, U.S. Environmental

Protection Agency, Office of Research and Development, National Risk Management Research

Laboratory Cincinnati, OH. www.epa.gov/nrmrl/pubs/600r05149/600r05149 htm
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Table 3. Land and Water Features Supported by the Selected Watershed Models

Land and Water Feature AGNPS STEPL GWLF HSPF P8-UCM SWAY | SWMM
General Land and Water Features
Urban — o] » » » » [
Rural e} » ) o] ° »
Agriculture [ ] O » [ e} [ ] e}
Forest — o] » [ o] ® ¢]
River — — o) [ o 0 ¢]
Lake — — — » — 0 ]
Reservoir/impoundment — — — » » 0 »
Estuary (tidal) — — — — — — —
Coastal (tidal/shoreline) — — — — — — —
Detailed Land Features
Air deposition — — — o] — — —
Wetiands — — — » o) o o]
Land-to-land simulation o) — — o — — —
Hydrologic modification — — — » — — »
BMP siting/Placement [ — — o » — »
Urban Land Management
Street sweeping and vacuuming — — o) — » o) »
Nutrient control practices » — — o] e} o] O
(fertilizer, Pet waste management)
Stormwater structures — — — — o) — »
(manhole. splitter)
Detention/retention ponds » — — le] » »
Constructed wetland processes — — — — 0
Vegetative practices » — o] 0 o)
Infiltration practices — — — o] o) — -
Rural Land Management
Nutrient control practices [ e} ] [ — [ ] 0
(fertilizer, manure management)
Agricultural BMPs [ ] o] o] [ ] — [ 0
(contouring/terracing/row cropping)
Irrigation practices/tile drains o] — — — — [ ] —
Ponds » — — » » » »
Vegetative practices » e} o] 0 — » —

Key: — Not supported

O Low Simplified representation of features, significant limitations

» Medium: Moderate level of nalysis, some limitations

® High: Detailed simulation of processes associated with land or water feature

Source: USEPA. 2005. TMDL Model Evaluation and Research Needs. EPA/600/R-05/149. U. S.
Environmental Protection Agency, Office of Research and Development. National Risk Management

Research Laboratory, Cincinnati, OH. www.epa.gov/nrmrl/pubs/600r05149/600r05149 htm
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Table 4. Apptication Considerations of the Selected Watershed Models
Application Considerations AGNPS STEPL GWLF HSPF P8-UCM SWAY SWMM

Experience required » ) ° — [ ] —
Time needed for application ] [} [ ) — [ ] ) o]
Data needs ] ) [ ) [ ] » o]
Support available ) o] 0 ) ] » »
Software tools » [ [ ) o [ o]
Cost to purchase [ ) [ ] ® [} [ ) ) [ )

Experience:

Substantial training or modeling expertise required (generally requires professional experience with advanced

watershed and/or hydrodynamic and water quality models)
O Moderate training required (assuming some experience with basic watershed and/or water quality models)
» Limited training required (assuming some familiarity with basic environmental models)

® Little or no training required

Support Available Time needed for App.

Software tools

— None — > 6 months — None
O Low O > 3 months O Low
» Medium » > 1 month » Medium
® High ® > 1 month ® High

Data Needs Cost to Purchase
O High — Significant cost (> $500)
P Medium © Nominal cost ({ $500)
® Low » Limited distribution

® Public domain

Source: USEPA. 2005. TMDL Model Evaluation and Research Needs, EPA/600/R-05/149. U. S. Environmental
Protection Agency, Office of Research and Development, National Risk Management Research
Laboratory Cincinnati OH. www.epa.gov/nrmrl/Dubs/600r05149/600r05149.htm
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Table 5. Typical Data Needs for Example Models

3. ZAX|Y RerE=Y

EAR oA AT 4 Q= FYrdEY
D LAZHA N, 2) FFA A &=
(combined sewer overflows, CSOs) #&], 3)
24 ge)7|vie] A4 9 dA] 4) ExJo]gHst

Model V'\\‘Il;tn::set:eg; L?;alff;{g’" S;;Zar?ct(ezr?sat?:j Nutrient Applications Management Practices
AGNPS > CN/USLE N/A Application rate Location and type
associated with land use
STEPL 1 CN/USLE N/A N/A General type
GWLF 1 CN/USLE N/A Manure/nutrient General/agricultural
applications, date
HSPF > 1 HSPF-specific | Flow/discharge Application rate Location and type
relationships, length
P8-UCM 1 CN/USLE N/A N/A General type
SWAT > CN/USLE Dimensions of Application rate location and type
stream channel associated with land use
SWMM > Green-Ampt | Dimensions of Buildup/wash-off rates Location and type
USLE stream channel, rates associated with land use
conduits, and Pipes
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Table 6. Typical Calibration Options for Selected Example Models

Flow calibration Pollutant calibratmn ;

AGNPS Limited CN Nutrient concentrations in water and sediment

STEPL Limited/CN only Loading rate

GWLF Ground water recession Nutrient concentrations in water
(runoff. ground water) and sediment

HSPF Multiple, infiltration, soil storage, ground water Pollutant buildup and wash-off,
instream transport/decay

P8-UCM Limited/CN only Loading rate or more detailed buildup and Wash-off
of dust and poliutants

SWAT Ground water Nutrient concentrations in water and sediment

SWMM Multiple, infiltration, soil storage, ground water Pollutant buildup and wash-off, instream
transport/decay
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