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ANCODE GWLF_DCRLanduse Area_ac BMP1 BMP2 BMP5 BMP6 BMP7 BMP8 BMP9 BMP11 BMP12 BMP13 BMP1 BMP2 BMP5 BMP6 BMP7 BMP8 BMP9 BMP11 BMP12 BMP13 BMP6 BMP8 BMP10 BMP11 BMP13 BMP1 BMP2 BMP5 BMP6 BMP7 BMP8 BMP9 BMP11 BMP12 BMP13
(tons/yr) acres acres lin.ft. lin.ft. acres acres sq.ft. acres no.sys. acres acres acres acres acres acres acres acres acres acres lin.ft. acres acres acres acres (tons/yr) (tons/yr)

STE4 1 HIGH_TILL 4.87 56.589 4.35 4.18 0.000 0.000 0.000 0.000 0.000 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 35.369
STE4 2 LOW_TILL 60.91 364.691 54.39 52.29 0.000 0.000 0.000 0.000 0.000 227.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 227.934
STE4 3 pasture1 309.87 18.735 8.72 2.37 7,148 4,165 1.62 73.25 63.97 90.12 142.94 1.62 1.000 0.005 0.000 0.000 0.000 3.1 2.9 5.0 0.0 0.1 0.0 0.0 0.0 0.0 137.3587 11.115
STE4 4 pasture2 1.31 -1.095 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.000
STE4 5 pasture3 21.42 61.156 1.73 12.51 12.51 0.00 0.96 1.73 0.000 0.000 0.000 0.000 0.000 25.0 26.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 51.811
STE4 6 open urban grass 136.09 -25.952 53.07 56.56 0.000 0.000 0.000 0.043 0.000 -7.1 0.0 0.0 0.0 0.0 0.0 -0.9 0.0 0.0 0 -7.956
STE4 7 hay 0.00 -0.684 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.000
STE4 8 forest 21.50 0.115 12.78 4.83 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.048
STE4 9 transitional 5.15 -9.575 4.15 0.26 5.148 0.000 0.000 0.000 0.043 1.000 -5.4 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -4.8 0 -10.516
STE4 10 pur_L_resid 2.68 0.143 1.46 1.58 0.000 0.000 0.000 0.043 0.000 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.059
STE4 11 pur_M_resid 36.18 3.114 10.01 34.30 0.000 0.000 0.000 0.043 0.000 0.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0 0.708
STE4 12 pur_H_resid 37.39 4.696 13.95 26.03 0.000 0.000 0.000 0.043 0.000 1.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0 1.384
STE4 13 pur_H_com 8.67 0.560 3.92 3.40 0.000 0.000 0.000 0.043 0.000 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.196
STE4 14 imp_L_resid 0.37 0.085 0.20 0.22 0.000 0.000 0.000 0.043 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.036
STE4 15 imp_M_resid 15.51 12.565 0.31 13510.13 4.29 14.70 0.31 0.31 0.000 0.020 0.000 0.043 0.000 2.4 0.0 0.0 0.0 0.2 0.2 0.4 0.0 0.0 0 3.271
STE4 16 imp_H_resid 69.45 23.634 1.389 60501.34 25.91 48.34 1.389 1.389 0.000 0.020 0.000 0.043 0.000 6.2 0.0 0.0 0.0 0.4 0.4 0.8 0.0 0.0 0 7.747
STE4 17 imp_H_com 32.60 12.285 14.76 12.78 6.9774 0.000 0.000 0.000 0.214 0.000 3.9 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0 5.958
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Sediment BMPs in Stroubles Creek and Abrams Creek Implementation Plans
Sediment sources are generally directly related to land uses.

Bacteria BMPs in Abrams/Opequon and Big Otter Implementation Plans
Bacteria sources are generally related to different populations, then distributed to various land uses.

Simulation of BMPs within the GWLF Model

Post-Processed Simulation of BMPs

BMPs that Change the Locations 
of Bacteria Sources
Example: Livestock exclusion / stream fencing

BMPs that Change the Amounts 
of Bacteria Sources
Examples: Storage of manure

Manure application scheduling
Repair of faulty septic systems
Removal of “straight pipe” household disposal

Application of BMP Reduction Efficiency Factors
These can be applied to simulated loads from any land use to simulate a BMP reduction.

Spreadsheet to Account for Site-Specific Post-Processed BMP Reductions

Initial Load by Watershed 
and Land Use

Extent of BMP Installation 
used for cost estimates

Acres Benefited by BMP Installation
Includes upstream areas

Sediment Load Reduction
= (Extent Benefited/Extent) * Existing Load * reduction efficiency

Fraction of HRU Benefited
Used for Load Sources not based on land area, 

e.g. streambank erosion

Management 
Options

Land Use 
Distr ibution

L iterature Values
Waste production rates

Bacteria content in waste
Die-off rates

Bacter ia 
Source 
Load 

Calculator 
(BSLC)

Direct deposit time ser ies
MUTSIN or  WDM Files

Land-distr ibuted loads 
by month and land use 

ACCUM Table

Animal 
Populations

Management 
Options

Land Use 
Distr ibution

L iterature Values
Waste production rates

Bacteria content in waste
Die-off rates

Bacter ia 
Source 
Load 

Calculator 
(BSLC)

Direct deposit time ser ies
MUTSIN or  WDM Files

Land-distr ibuted loads 
by month and land use 

ACCUM Table

Animal 
Populations

N P Sed Source
Riparian forest buffer 0.57 0.70 0.70 1
Livestock exclusion 0.75 0.75 0.75 1
Constructed wetlands 0.45 0.50 0.50 2
Vegetative buffer 0.43 0.53 0.53 1
Livestock exclusion + alternative water 
system + Riparian forest buffer 0.89 0.93 0.93 1
Stream channel restoration 0.90 0.90 0.90 5
Loafing lot management + diversion 1.00 1.00 0.00 2
Infiltration practices 0.50 0.70 0.90 2
Level spreader 0.30 0.30 0.60 3
Bioretention areas 0.43 0.81 0.75 3
Sanitary sewer overflow prevention 1.00 1.00 1.00
Street sweeping 0.58 0.28 0.79 4
Hydrodynamic separator 0.65 0.32 0.75 6
Increased E&S inspections 0.33 0.50 0.50 2
1 - Virginia Department of Conservation and Recreation, 2002
2 - Chesapeake Bay Program, 2005
3 - Tetra Tech, 2003
4 - Montgomery Co. Maryland DEP, 2002
5 - Tess Wynn, personal communication
6 - New Jersey Department of Environmental Protection, 2005

Implementation BMP
Efficiency Coeffic ients

Pre-BMP Bacteria Concentrations
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Post-BMP Bacteria Concentrations
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Simulating BMPs for TMDLs in Virginia
Gene Yagow, Brian Benham, Mary Leigh Wolfe, and Becky Zeckoski

Virginia Tech Biological Systems Engineering Department; Blacksburg, Virginia www.tmdl.bse.vt.edu
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BMPs that Change the Land Use
Examples: Hi-till to Lo-till cropland

Hi-till to Hi-till + cover crops

Change is reflected in the land use characteristics 
from a lookup table and incorporated in the model inputs.

USLE dissolved dissolved manure manure
A B C D C-factor N P N P Dormant Growing Sediment N P

pasture1 pasture, good or improved 39 61 74 80 0.003 2.90 0.20 4.38 0.33 1.00 1.00
pasture2 pasture, fair or unimproved 49 69 79 84 0.013 4.00 0.51 6.04 0.83 1.00 1.00
pasture3 pasture, poor or overgrazed 68 79 86 89 0.071 5.10 0.82 7.70 1.34 1.00 1.00
open urban grass close-seeded…,contour, good 55 69 78 83 0.013 2.90 0.20 0.00 0.00 1.00 1.00
hay close-seeded…,contour, good 55 69 78 83 0.013 2.90 0.20 14.12 1.31 0.60 1.00
pur_L_resid low intensity residential, 88% pervious 49 69 79 84 0.003 2.05 0.25 1.00 1.00 1.30 0.009 0.0012
pur_M_resid med intensity residential, 70% pervious 49 69 79 84 0.003 2.05 0.25 1.00 1.00 1.10 0.020 0.0035
pur_H_resid high intensity residential, 35% pervious 49 69 79 84 0.003 2.05 0.25 1.00 1.00 2.20 0.020 0.0035
pur_H_com high intensity commercial, 21% pervious 49 69 79 84 0.003 2.05 0.25 1.00 1.00 0.80 0.015 0.0024
imp_L_resid low intensity residential, 12% impervious 83 89 92 93 0.00 0.00 0.00 0.00 2.50 0.018 0.0018
imp_M_resid med intensity residential, 30% impervious 98 98 98 98 0.00 0.00 0.00 0.00 6.20 0.015 0.0018
imp_H_resid high intensity residential, 65% impervious 98 98 98 98 0.00 0.00 0.00 0.00 3.90 0.023 0.0029
imp_H_com high intensity commercial, 79% impervious 98 98 98 98 0.00 0.00 0.00 0.00 2.80 0.036 0.0040
forest woods, fair 36 60 73 79 0.0005 0.125 0.01 0.80 1.00
transitional fallow, bare soil 77 86 91 94 0.175 0.74 0.05 0.30 0.30
LOW_TILL N. Mtn&Valley (Region 1) 67.30 77.33 84.50 87.67 0.155 5.51 1.13 36.48 9.22 0.55 1.00
HIGH_TILL N. Mtn&Valley (Region 1) 69.17 79.20 86.37 89.80 0.352 3.08 0.35 20.73 2.87 0.40 1.00

Curve Number by Hydrologic Soil Group ET Cover Coefficients Impervious Buildup Rates
Land Use Description

Land Use Characteristics Lookup Table

BMPs that Cause Reductions from Upstream Areas
Examples: Riparian buffers

Detention basins

Accounting for BMP reductions from these areas requires information on the area benefited through:
Delineation of upstream areas using GIS analyses, or
Estimation of fractions of upstream land use areas or loads affected by the BMP.

Sub-watersheds and Land Uses Areas Identified for BMP Implementation Delineation of Upstream Areas

Pre-Processed Simulation of BMPs

Simulating Loads and Load Changes within BSLC
This program creates the bacteria load input matrix for the HSPF model.

Simulation of BMPs within the HSPF Model
Simulating Reductions to Overland Loads  
Using MASS-LINK and SCHEMATIC Blocks in HSPF 
 
* * *  Pas t ur e 1 Reduc t i ons   
  MASS- LI NK       11 
<- Vol ume- > <- Gr p> <- Member - ><- - Mul t - - >     <- Tar get  v ol s> <- Gr p> <- Member - >  * * *  
<Name>            <Name> x x <- f act or - >     <Name>                <Name> x x  * * *  
PERLND     PWATER PERO       0. 0833333     RCHRES         I NFLOW I VOL     
PERLND     PWTGAS PODOXM                   RCHRES         I NFLOW OXI F   1 
PERLND     PWTGAS POCO2M                   RCHRES         I NFLOW OXI F   2 
PERLND     PWTGAS POHT                     RCHRES         I NFLOW I HEAT  1 
PERLND     PQUAL  POQUAL 1   0. 630         RCHRES         I NFLOW I DQAL  1 
PERLND     PEST   POPST  1                 RCHRES         I NFLOW I DQAL  1 
  END MASS- LI NK   11 
 
SCHEMATI C 
<- Vol ume- >                  <- - Ar ea- - >     <- Vol ume- >  <ML#> * * *        <sb> 
<Name>   x                  <- f act or - >     <Name>   x         * * *         x x 
* * *  Subwat er shed 1 PLSs 
PERLND   8                       387. 9     RCHRES  01     10 
PERLND   9                       613. 9     RCHRES  01     11 
PERLND  10                        30. 6     RCHRES  01     10 
PERLND  11                         3. 1     RCHRES  01     10 
PERLND  12                          . 6     RCHRES  01     10 
* * *  Subwat er shed 2 PLSs 
PERLND  20                       648. 1     RCHRES  02     10 
PERLND  21                         5. 7     RCHRES  02     10 
PERLND  22                        37. 7     RCHRES  02     10 
PERLND  23                         6. 7     RCHRES  02     12 
PERLND  24                       309. 4     RCHRES  02     11 
PERLND  25                       129. 7     RCHRES  02     10 
PERLND  26                        22. 6     RCHRES  02     10 
 

Simulating Reductions to Direct Deposit Loads  
Using EXT SOURCES Blocks in HSPF 
 
EXT SOURCES 
<- Vol ume- > <Member > SsysSgap<- - Mul t - - >Tr an <- Tar get  vol s> <- Gr p> <- Member - >  * * *  
<Name>   # <Name> # t em st r g<- f ac t or - >st r g <Name>   #   #        <Name> # #  * * *  
 
* * *  Di r ec t  Depos i t  I nput s 
* * *  Cat t l e Di r ec t  Depos i t  
WDM2   101 FC       ENGL       0. 50   SAME RCHRES   4     I NFLOW I DQAL  
WDM2   102 FC       ENGL       0. 50   SAME RCHRES   1     I NFLOW I DQAL   
WDM2   103 FC       ENGL       0. 50   SAME RCHRES   3     I NFLOW I DQAL  
WDM2   104 FC       ENGL       0. 50   SAME RCHRES   2     I NFLOW I DQAL  
WDM2   105 FC       ENGL       0. 50   SAME RCHRES   5     I NFLOW I DQAL  
WDM2   106 FC       ENGL       0. 50   SAME RCHRES   6     I NFLOW I DQAL 
* * *  Wi l dl i f e Di r ect  Deposi t  
WDM2   201 FC       ENGL       1. 00   SAME RCHRES   4     I NFLOW I DQAL   
WDM2   202 FC       ENGL       1. 00   SAME RCHRES   1     I NFLOW I DQAL  
WDM2   203 FC       ENGL       1. 00   SAME RCHRES   3     I NFLOW I DQAL  
WDM2   204 FC       ENGL       1. 00   SAME RCHRES   2     I NFLOW I DQAL  
WDM2   205 FC       ENGL       1. 00   SAME RCHRES   5     I NFLOW I DQAL  
WDM2   206 FC       ENGL       1. 00   SAME RCHRES   6     I NFLOW I DQAL 
* * *  St r ai ght  Pi pe Depos i t  
WDM2   301 FC       ENGL       0. 00   SAME RCHRES   5     I NFLOW I DQAL 
END EXT SOURCES 

BMP
Implementation


