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Abstract:  Watershed-scale simulation models can be used in a “what-if” scenario evaluation mode 
to assist stakeholders and watershed planners in making informed watershed management decisions 
that control bacterial contamination and improve water quality. The Center for TMDL and Watershed 
Studies has developed a software tool, the Bacteria Source Load Calculator (BSLC), that aids in the

This sheet contains dairy cattle information as well as summary information for other sources 

Number of dairies in the subwatershed 1
Total dairy cows 200 Assumed that the proportion of distribution of animals Both dry and milk cows weigh 

0.42 per unit area of pastures 1,2,3 is 1:2:4, respectively An average heifer weighs 640 
0.08  Similarly, heifers produce 40.7
0.5

0.46
Time spent by unconfined milk cows in loafing lot (frac.) 0.00
Time spent by unconfined milk cows in pasture (frac.) 1.00
Cows in pasture 1 (frac.) 0.626
Cows in pasture 2 (frac.) 0.374
Cows in pasture 3(frac.) 0.000
Total pasture acreage 1163.03
Pasture 1 as fraction of total pasture 0.77
Pasture 2 as fraction of total pasture 0.23
Pasture 3 as fraction of total pasture 0.00
Fraction of pasture 1 with stream access compared to all pasture 1 0.24
Fraction of pasture 2 with stream access compared to all pasture 2 0.11
Fraction of pasture 3 with stream access compared to all pasture 3 0.00
Fraction of cows that have stream access 0.191
Fraction of cows defecating in stream as compared to the cows that are in/around streams 0.3
Fecal coliform production by milk or dry cow (total cfu/day-animal) 2.52E+10
Fecal coliform in as-excreted manure of milk or dry cows and heifers (cfu/lb manure) 2.19E+08
Manure excreted by milk or dry cow (lb/day-animal) 115.00 VDCR
Liquid manure produced by confined milk cows (gal/day-animal) 17 VDCR
Fecal coliform content in liquid manure (cfu/gal) 1.48E+09
Fecal coliform production by heifer (total cfu/animal) 1.15E+10 As fraction of fc generated by milk cow based on weights
Manure excreted by confined heifer (lb/day-animal) 40.7
Proportion of milk parlor straight pipes as fraction of dairies 0.0 (No dairy has straight pipe from milk parlor)
Fraction of fecal coliform produced per milk cow lost in milk parlor wash-off 0.025

3.79E+08 Based on fc concentrations in layers, broilers, and turkeys and their relative populations.  
Fecal coliform concentration in beef manure (cfu/lb), from beef page 5.50E+08

Table 1. Generation of manure and fecal coliform by month from the dairy herd

Month Total solid
Fraction Cows Manure FC Fraction Cows Manure FC Fraction Cows Manure FC manure Cows FC in milk FC 
confined confined produced produced confined confined produced produced confined confined produced produced produced present parlor washoff produced Milk Dry Heifers 

gal/day cfu/day lb/day cfu/day lb/day cfu/day lb/day cfu/day cfu/day cows cows 
Jan. 0.75 63.00 1071.0 1.59E+12 0.4 6.4 736.0 1.613E+11 0.4 40.0 1628.0 4.61E+11 2364.0 0.0 0.00E+00 0.00E+00 21.0 9.6 6
Feb. 0.75 63.00 1071.0 1.59E+12 0.4 6.4 736.0 1.613E+11 0.4 40.0 1628.0 4.61E+11 2364.0 0.0 0.00E+00 0.00E+00 21.0 9.6 6
Mar 0.4 33.60 571.2 8.47E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 50.4 16.0 10
Apr 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
May 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Jun 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Jul 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Aug 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Sep 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Oct 0.3 25.20 428.4 6.35E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 58.8 16.0 10
Nov 0.4 33.60 571.2 8.47E+11 0 0.0 0.0 0 0 0.0 0.0 0.00E+00 0.0 0.0 0.00E+00 0.00E+00 50.4 16.0 10
Dec 0.75 63.00 1071.0 1.59E+12 0.4 6.4 736.0 1.613E+11 0.4 40.0 1628.0 4.61E+11 2364.0 0.0 0.00E+00 0.00E+00 21.0 9.6 6

48.0 14.4 9

Month Liq. Dairy Solid cattle Poultry litter
manure manure Die-off coefficients, k (1/day) All these values are based on values cited in the reference given by Kimberly

Dec 0 0 0 Liquid dairy manure 0.375
Jan. 0 0 0 Solid manure pile 0.05
Feb. 0.05 0.05 0.05 Poultry litter 0.035
Mar 0.25 0.25 0.25
Apr 0.2 0.2 0.2
May 0.05 0.05 0.05
Jun 0.1 0.05 0.05
Jul 0 0.05 0.05
Aug 0.05 0.05 0.05
Sep 0.15 0.1 0.1
Oct 0.05 0.1 0.1
Nov 0.1 0.1 0.1

pasture & streams 

Milk cows 
Number of cowsMilk cows Dry cows Heifers in loafing lot

Fecal coliform concentration in all poultry litter (cfu/lb)

Dairy cows in confinement

Milk cows as fraction of total herd
Dry cows as fraction of total herd
Heifers as fraction of total herd
Weight of heifer as fraction of milk cow

Appl. Sch. (VDCR)

Early attempts to develop            
bacteria source model inputs used 

cumbersome spreadsheets. 

Motivation:
• Watershed models 

require detailed data 
about fecal bacteria 
sources  to accurately 
simulate in-stream 
bacteria concentrations. 

• Need: a simple method  
to translate animal   
(livestock and wildlife) 
and human population 
estimates and land use 
information into model 
inputs.

Our Solution:
• The Bacteria Source Load Calculator (BSLC)

• Allows input of human and animal population estimates for all 
sub-watersheds in a single workbook and provides defaults for 
parameters like bacteria production rates and manure application

• Intuitive, user-friendly interface 

BSLC opening screen

*** OWC-1
101     16E0616E0616E0616E0616E0616E0616E0616E0616E0616E0616E0616E06
120     16E0616E0616E0616E0616E0616E0616E0616E0616E0616E0616E0616E06
108     89E0689E0675E0675E0675E0675E0675E0675E0689E0689E0689E0689E06

*** OWC-2
102     17E0617E0617E0617E0617E0617E0617E0617E0617E0617E0617E0617E06
121     17E0617E0617E0617E0617E0617E0617E0617E0617E0617E0617E0617E06
115     23E0923E0923E0923E0923E0923E0923E0923E0923E0923E0923E0923E09
109     13E0713E0797E0697E0697E0697E0697E0697E0613E0713E0713E0713E07

*** OWC-3
103     20E0620E0620E0620E0620E0620E0620E0620E0620E0620E0620E0620E06
122     25E0725E0725E0725E0725E0725E0725E0725E0725E0725E0725E0725E07
110     13E0713E0776E0676E0676E0676E0676E0676E0613E0713E0713E0713E07

*** OWC-4
104     18E0659E0620E0717E0755E0618E0618E0618E0618E0675E0676E0618E06
123     78E0792E0716E0816E0816E0817E0817E0818E0818E0811E0812E0875E07
116     93E0993E0993E0993E0993E0993E0993E0993E0993E0993E0993E0993E09
111     84E0684E0664E0664E0664E0664E0664E0664E0684E0684E0684E0684E06

*** OWC-5
105     18E0612E0747E0739E0711E0718E0618E0618E0618E0615E0716E0718E06
124     17E0820E0834E0835E0836E0837E0838E0839E0840E0824E0826E0816E08
117     74E0874E0874E0874E0874E0874E0874E0874E0874E0874E0874E0874E08
112     67E0667E0653E0653E0653E0653E0653E0653E0667E0667E0667E0667E06

*** OWC-6
106     18E0637E0611E0791E0635E0618E0618E0618E0618E0645E0645E0618E06
125     37E0743E0772E0774E0775E0777E0778E0780E0783E0752E0755E0735E07
118     17E0917E0917E0917E0917E0917E0917E0917E0917E0917E0917E0917E09
113     65E0665E0651E0651E0651E0651E0651E0651E0665E0665E0665E0665E06

*** OWC-7
107     18E0629E0713E0810E0827E0718E0618E0618E0618E0640E0741E0718E06
126     85E0710E0817E0817E0818E0818E0818E0819E0820E0812E0813E0882E07
119     19E0919E0919E0919E0919E0919E0919E0919E0919E0919E0919E0919E09
114     85E0685E0663E0663E0663E0663E0663E0663E0685E0685E0685E0685E06

Step 1: Use GIS, permit data, 
personal observations, and 
stakeholder input to 
estimate population  and 
spatial distribution of 
bacteria sources (human, 
livestock, wildlife) within 
each sub-watershed.

Step 2: Input popula-
tion estimates 
into the BSLC.

Step 3: Use output from the BSLC   
to model watershed.

BSLC Steps: Highlights:
• Modeling Benefits:

Creates timeseries files containing hourly values of bacteria 
loads deposited directly in the stream (direct-deposit).

Creates tabular files containing monthly values of fecal 
bacteria loads deposited on the land surface.

• Report Writing Benefits:

Summarizes all loading-related information.

Creates source-specific bacteria load tables in Microsoft Word.

Application:
• Aids with set up of input files for water quality model calibration.

• Aids in developing alternative pollutant-load allocation scenarios.

• Used in 20 TMDL studies in Virginia.

• Available free at the Center for TMDL and Watershed Studies 
website. Users must accept and open-source license.

• Downloaded from Center’s website 54 times to-date. Users 
include academia, state agencies, engineering consulting firms.

www.tmdl.bse.vt.edu/bslc/
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bacteria source characterization and pollutant load allocation process. The BSLC uses externally 
generated inputs such as land use, livestock, wildlife, and human population estimates and the spatial 
distribution of these sources to calculate monthly bacterial land loadings and hourly bacterial in-stream 
loadings, simplifying data file creation and providing consistent data development and processing.


