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1.0  PROJECT ABSTRACT 

1.1 TITLE.  Belle Fourche River Watershed Rapid Watershed Assessment Initiative is the title 

of the project.  

1.2 OBJECTIVES AND SCOPE.  The overall project goal is to bring Belle Fourche River 

and Horse Creek in compliance with total suspended solids (TSS) standards by implementing the 

recommended Best Management Practices (BMPs) by 2014 and implementing additional BMP 

recommendations from other in-progress Total Maximum Daily Loads (TMDL) studies for 

waterbodies within the watershed as they become available.  These waterbodies include 

Whitewood Creek and Bear Butte Creek listed for TSS, fecal coliform, and temperature. 

1.3 WATERSHEDS.  The project encompasses approximately 4 million acres and includes 

Hydraulic Units 10120201, 10120202, and 10120203.  This planning effort will lead to the 

implementation of BMPs to improve water quality for nine stream segments listed by South 

Dakota as impaired.  Many of the BMPs will also improve wildlife habitat.    

1.4 SUMMARY OF WORK TO BE PERFORMED.  The first step in the development of a 

Rapid Watershed Assessment (RWA) is compiling the best available data to characterize the 

physical, biological, and sociological watershed resources.  Publicly available data from 

observation networks, satellite-based sensors, global-scale modeling efforts, and digitized paper 

maps that provide a baseline of information for assessment of watersheds at the 8-digit 

hydrologic unit (HUC) level will be accessed.  The spatial and temporal data will be imported 

into the ArcGIS Hydro data model where Geographic Information System (GIS) functionality 

will be used to develop the RWA watershed profile.   

1.5 STATE CONSERVATIONIST.  The State Conservationist cooperating on the project is 

Ms. Janet Oertly. 
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1.6 PROJECT PARTNERS.  The project partners include the Butte County Conservation 

District, Belle Fourche Irrigation District (BFID), Elk Creek Conservation District, Crook 

County Conservation District, Lawrence County Conservation District, South Dakota 

Department of Environment and Natural Resources (SD DENR), U.S. Bureau of Reclamation 

(BoR), U.S. Fish and Wildlife Service (USFWS), and U.S. Natural Resource Conservation 

Service (NRCS). The partners currently work together through the Belle Fourche River 

Watershed Partnership (BFRWP).   

1.7 AGRICULTURAL PRODUCERS INVOLVED.  In 2005, more than 20 individuals, as 

well as the BFID, were actively implementing BMPs within the watershed.  The total value of 

this effort was greater than $1.2 million.  The 10-year plan estimates a completion date of 2014, 

and 2005 was the second year of the 10-year plan.   

1.8 DURATION.  The BFRWP anticipates an 18-month schedule for the planning grant 

(July 2006–January 2008) and the implementation will occur starting within the same 18-month 

period and continue for 1–3 years (July 2007–July 2010).   

1.9 TOTAL COST.  The grant funds request for this effort is $150,000.  BFRWP estimates the 

total cost of the 18-month planning to be greater than $300,000 and BFRWP anticipates a similar 

level of individual participation as in the Year 2005.  

1.10 TOTAL ANTICIPATED FUNDING NEED.  The implementation funds needed to install 

practices/complete activities identified by this planning grant are estimated to be $2 million. 

1.11 PROJECT DIRECTOR.  The project director is Tim Reich, President, Belle Fourche 

River Watershed Partnership, c/o Butte Conservation District, 1837 5th Avenue South, Belle 

Fourche, SD, 57717, e-mail <timreich@rushmore.com>. 
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2.0  PROJECT DESCRIPTION 

2.1 PROJECT BACKGROUND.  The BFRWP developed and implemented an assessment 

project to determine the TMDL for the Belle Fourche River.  The project started during 

April 2001.  The Belle Fourche River is identified in the 1998 and 2002 South Dakota 303(d) 

Waterbody Lists and the 2004 Integrated Report for Surface Water Quality Assessment as 

impaired due to elevated TSS concentrations.  The draft TMDL was completed during 2003.  

The TMDL report includes two waterbodies: the Belle Fourche River and Horse Creek.  

Additional TMDL studies are in the approval process within the watershed, including 

Whitewood Creek and Bear Butte Creek listed for TSS, fecal coliform, and temperature.   

Implementation of the BMPs recommended in the Belle Fourche River TMDL began during 

2004.  Two segments of the project have been implemented over the last 2 years for a total 

project value of $1.5 million.  Both segments were completed on schedule and within budget.  

The BFRWP has applied for funding for a third segment and expects approval in June 2006.  

Additional information on these activities can be retrieved from the project Web site 

<www.bellefourchewatershed.org>.   

2.2 PROJECT OBJECTIVES.  The overall project goal is to bring Belle Fourche River and 

Horse Creek in compliance with TSS standards by implementing the recommended BMPs by 

2014 and implementing additional BMP recommendations from other in-progress studies for 

waterbodies within the watershed as they become available.  These include Whitewood Creek 

and Bear Butte Creek listed for TSS, fecal coliform, and temperature.  The project plan is 

consistent with the conservation priorities as outlined in Table 1.  

2.3 PROJECT METHODS.  The first step in the development of a RWA is compiling the 

best readily available data that provide a physical, biological, and sociological characterization 
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Table 1.  Rapid Watershed Assessment Thematic Layers and Sources (Page 1 of 2) 

Data Layer Description Source Name Source/Link 

Streams/ 
Waterbodies 

Hydrography 
layers 

National Hydrography 
Dataset (NHD) http://nhd.usgs.gov/data.html 

Hydrologic 
Points 

Locations of 
Unites States 
Geological Survey 
(USGS) gages, 
dams\weirs,  water 
quality stations, 
meteorological 
gages 

NHD http://nhd.usgs.gov/data.html 

Drainage 
Areas 

Different levels of 
drainage area 
delineations 

NHD 

Elevation Derivatives 
for National 
Applications (EDNA) 

http://nhd.usgs.gov/data.html 

http://edna.usgs.gov/ 

Surface 
Terrain 

Layers that 
represent the 
surface terrain and 
derived metrics; 
e.g., slope, flow 
direction 

National Elevation 
Dataset (NED) 

EDNA  

http://seamless.usgs.gov/ 

http://edna.usgs.gov/ 

Physical 
Features  

Layers 
representing 
physical features 
such as soils, land 
use, geology, 
Rosgen Map, land 
capability 

National Land Cover 
Dataset (NLCD) 

Statsgo – State Soil 
Database (1:250,000 
scale)  

Ssurgo – County Soil 
Database  

NRCS Land Capability 

http://seamless.usgs.gov/ 

http://www.ftw.nrcs.usda.gov/st
at_data.html 

http://www.ftw.nrcs.usda.gov/ss
ur_data.html 

http://datagateway.nrcs.usda.gov/ 

Remote 
Sensing & 
Orthophotos 

Aerial photographs 
and satellite 
collections 

TerraServer 
Orthophotos 

USGS Orthophotos and 
Remote sensing data 

http://terraserver.microsoft.com/

http://seamless.usgs.gov/ and 
http://edcwww.cr.usgs.gov/ 

Climate 

Climate maps for 
annual average 
precipitation and 
temperature 

Parameter-elevation 
Regressions on 
Independent Slopes 
Model (PRISM) 

http://www.ncgc.nrcs.usda.gov/
products/datasets/climate/docs/o
verview.html 
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Table 1.  Rapid Watershed Assessment Thematic Layers and Sources (Page 2 of 2) 

Data Layer Description Source Name Source/Link 

Census Data U.S. Bureau of the 
Census 2000 data 

Census 2000 
TIGER/Line Data 

http://www.esri.com/data/dow
nload/census2000_tigerline/  

Carbon 
Dynamics Carbon Dynamics 

CENTURY model 
results for short-term 
soil organic carbon 
(SOC) changes 

www.nrel.colostate.edu/projec
ts/century/nrel1.htm  

 

of watershed resources.  There is a wealth of publicly available data from observation networks, 

satellite-based sensors, global-scale modeling efforts, and digitized paper maps that provide an 

excellent baseline of information for assessment of watersheds at the 8-digit HUC level.  This 

data will be integrated into a common geospatial-temporal framework, or a “digital watershed.”  

A digital watershed is a synthesis of hydrologic observation data, geospatial data, remote-sensing 

data, and weather and climate data into a connected database for a hydrologic region.  The digital 

watershed is developed within a GIS.  

The water resources data model selected for use in this project is the ArcGIS Hydro data 

model or ArcHydro.  ArcHydro: 

• was developed by the GIS in Water Resources Consortium 

• is the geospatial-temporal framework that operates within ArcGIS and provides a 

systematic and efficient mechanism for storing the geospatial and temporal data re-

quired to construct a digital watershed 

• is an object-oriented database design with over 20 spatial and nonspatial object classes 

ranging from watersheds to monitoring points with time-series records.   

The data are contained in a single repository referred to as a geodatabase stored in Microsoft 

Access.  Figure 1 presents a simplified schematic of the data model.  Microsoft Access provides 
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additional functionality to customize reports and perform analysis via Microsoft Excel.  Thus 

developing the RWA database within the ArcHydro data model would provide an extremely 

structured and efficient mechanism for performing the assessment.  The ArcHydro data model is 

scalable and allows detail to be implemented at varying degrees to meet diverse watershed 

assessment objectives.  These objectives can range from simply storing watershed-related data to 

being a front end for complex simulation models.  The approach for the RWA is to initially 

populate the data model with the pertinent layers and time-series data to meet the RWA 

objectives; then, as area stakeholders require additional information during the detailed water-

shed planning effort, the model can be updated with additional information. 

RSI-996-06-006 

Figure 1.  Schematic of Data Model. 

The thematic layers will be acquired to develop the RWA watershed profile.  The following is 

a list of various tasks that are expected to be performed.  These tasks will result in a series of 

tables and maps to include in the RWA profile. 



 8

• Land Use/Land Cover (LULC) characterization to include an analysis of the irrigated 

lands and land capability classification; e.g., future land use.  The LULC characterization 

may focus on subregions of the watershed; e.g., recharge zones, along the stream corri-

dor. 

• Physiographic characterization of the area using readily available topographic and 

geologic information along with tools within the GIS system. 

• Summary statistics on anthropogenic activities occurring in the watershed; e.g., confined 

feeding operations, point source discharges, fertilizer application rates, BMP implementa-

tions. 

• Analysis of the stream and waterbody network; e.g., total miles of streams, total miles of 

303d/TMDL listed streams. 

• GIS-based analysis of the erosion potential within the watershed based on the Revised 

Universal Soil Loss Equation (RUSLE). 

• Analyze the U.S. Bureau of the Census data to determine social and economic metrics. 

• Incorporate results from the CENTURY biogeochemical model to provide site-specific 

estimates of short-term soil organic carbon (SOC) changes due to changes in manage-

ment.  Research will be conducted by Department of Atmospheric Sciences, South 

Dakota School of Mines and Technology (SDSM&T). 

The time-series data will be acquired to perform basic water quantity and quality interpola-

tions and integrations both spatially and temporally; e.g., the average monthly stream flow or 

runoff above a United States Geological Survey (USGS) stream flow gage.  These data will 

include flow and water-quality data readily available from the USGS, Environmental Protection 

Agency (EPA), and SD DENR; irrigation and cropping practice information from the local 
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conservation districts; and climate data available from the National Oceanic and Atmospheric 

Administration (NOAA) and the National Climate Data Center (NCDC).  Additional efforts will 

be made to perform more rigorous spatial statistics on these data within the GIS framework; e.g., 

correlating water-quality impairment to upslope land use.  This type of analysis will assist in 

tying impairments/concerns to a likely source. 

For the RWA, the approach will be to create a model of the geoprocessing work flow by 

stringing processes together within Environmental Systems Research Institute, Inc.’s (ESRI) 

Model Builder interface.  The model can then be run with a single click and can be altered to use 

different input data or other parameter values and then reexecuted to produce alternate outcomes.  

The model is self documenting and allows additional documentation and metadata to be 

encapsulated into the model by the developer.  This will create a set of reusable and documented 

tools that can be rerun for alternate scenarios, assumptions, or locations to develop alternate 

outcomes and/or assessments.   

Since the data are housed within a single Microsoft Access database, further automation 

capabilities will be developed and documented through the use of queries, forms, and reports 

within the Access database to generate additional summaries for the RWA.  The results of this 

effort, along with the data and GIS layers, will be posted on the BFRWP Web site. 

2.4 SCOPE.  The Belle Fourche River is a tributary to the Cheyenne River.  Within the Belle 

Fourche River Watershed are nine stream segments on the South Dakota 2004 Integrated Report 

for Surface Water Quality Assessment list as impairment-related TMDL waters.  These include 

Whitewood Creek (two listings), Strawberry Creek, Horse Creek, and Belle Fourche River (five 

segments). 
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The surface area watershed encompasses approximately 4,614,400 acres and includes 

Hydraulic Units 10120201, 10120202, and 10120203.  The location of the Belle Fourche River 

Watershed is shown in Figure 2.   

RSI-996-06-004 

Figure 2.  Location of the Belle Fourche River Watershed. 

2.5 PROJECT PARTNERSHIP.  The BFRWP has been working together for over 6 years.  

The Partnership has completed monitoring and evaluation work and has submitted a TMDL 

study for approval.  Some of the BMPs recommended in the TMDL have been implemented.  

Implementation to date has involved over 20 individual producers, and the education and 

outreach effort has reached over 100 producers.  The planning portion and additional outreach 

activities funded by this proposal will strengthen the ongoing efforts and support requests for 

additional implementation funding.  Outreach activities include semiannual workshops, booths at 

fairs and shows, activities such as the hay day project, and a project Web site visit 
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www.bellefourchewatershed.org> for more detail.  Most of these activities are planned and 

implemented by the local conservation districts.  The following groups/agencies have been 

participating and will continue to participate in the Belle Fourche River Watershed 

implementation project: 

Butte County Conservation District–BFRWP voting member. 

Belle Fourche Irrigation District (BFID)–BFRWP voting member. 

Belle Fourche River Watershed Partnership (BFRWP)–local project sponsor. 

Elk Creek Conservation District–BFRWP voting member. 

Lawrence County Conservation District–BFRWP voting member. 

South Dakota Department of Environment and Natural Resources (SD DENR)–

participation in BFRWP. 

South Dakota Game Fish and Parks (SD GF&P)–Whitewood Creek Compensation Plan. 

South Dakota School of Mines and Technology (SDSM&T)–participant in BFRWP. 

U.S. Bureau of Reclamation (BoR)–active participation in BFRWP. 

U.S. Environmental Protection Agency (EPA)–provides 319 and 106 funding. 

U.S. Geological Survey (USGS)–participant in BFRWP, the field work, technical and 

financial support. 

U.S. Fish and Wildlife Service (USFWS)–participant in BFRWP, technical and financial 

support. 

U.S. Natural Resource Conservation Service (NRCS)–field work and river basin study. 

Wyoming Department of Environmental Quality (WY DEQ)–local support. 

2.6 PROJECT MILESTONES AND TIMELINE.  Figure 3 illustrates the project milestones 

and timeline. 
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RSI-996-06-007 

Figure 3.  Project Milestones and Timeline. 

2.7 PROJECT MANAGEMENT.  The project will be managed by the BFRWP.  The four 

voting Board of Directors include Meade County, Lawrence County, Elk Creek Conservation 

District, and the BFID.  This group has six meetings per year.  Administrative support is 

provided by the conservation districts such as accounts receivable and accounts payable.  The 

President of the BFRWP is Mr. Tim Reich.  Mr. Reich has served for a number of years as 

Second and First President of the National Association of Conservation Districts.  Technical 

support for this project is provided by consultants and the South Dakota School of Mines & 

Technology (SDSM&T).  Mr. Rod Baumberger, Dr. Scott Kenner, Dr. Dan Hoyer, and master-

level students from SDSM&T are currently involved.  Dr. Kenner and Dr. Hoyer have been 

providing the technical leadership for this project since 2000.  Mr. Baumberger is an independent 

rangelands consultant.  He is a past NRCS District Conservationist in Haakon and Meade 

Counties, Assistant State Conservationist for western South Dakota, and National Director for 

the Grazing Lands Conservation Initiative (GLCI).  He currently represents the Soil and Water 

Conservation Society on the national GLCI Board of Directors. 

2.8 ANITIPATED RESULTS AND BENEFITS.  The project will result in detailed 

implementation plans and funding proposals to improve 9,000 acres of riparian area.  TSS 

concentration reductions were estimated in the 10-year plan.  Implementation should reduce the 

TSS concentration by 10 mg/l.  The total reduction required is approximately 110 mg/l.   

ID Task Name Duration Start

1 Rapid Watershed Assessment 680 days Mon 7/3/06
2 Project Start 0 days Mon 7/3/06
3 Data Collection 8 mons Mon 7/3/06
4 GIS Development 8 mons Mon 2/12/07
5 Public Outreach 611 days Mon 7/24/06
14 Final Report 2 mons Mon 9/24/07
15 Project Complete 0 days Fri 11/16/07
16 Implement Projects 18 mons Mon 9/24/07

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M
2006 2007 2008 2009
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In addition, SD DENR Surface Water Quality Program has 21 monitoring stations within the 

watershed.  Comparisons over time will be performed using applicable sites to measure the 

large-scale changes in water quality. 

2.9 LIMITED RESOURCE.  Within the BFRWP is consensus that many of the producers are 

about to retire and we will have a significant number of limited resource and beginning farmers. 

 There is pressure within the watershed to divide the farms in smaller parcels and develop into 

hobby-type farms.  The RWA will develop a special layer showing the census data such as per 

capita income, full-time and part-time operators, and trends in size of farms and ranches.  This 

data will be used to prioritize areas to focus our planning and implementation resources. 
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3.0  BUDGET INFORMATION 

The BFRWP has a number of planned projects.  Table 2 is presented to show how a portion of 

approximately $2,800,000 is split between the Cooperative Conservation Partnership Initiative 

(CCPI) and the CCPI-Rapid Watershed Assessment (CCPI-RWA) proposals.  Both projects can 

be pursued separately.  However, the synergistic effects of pursuing both projects simultaneously 

should be significant.  The CCPI-RWA project would help focus the CCPI effort on the 

individual producers that would result in the largest impacts for the resources applied. 

Table 2.  Natural Resource and Implementation Planning (Page 1 of 2) 

 CCPI MATCH 

CCPI 200,000  

EPA (319)  135,000 

Producer (In-Kind)  65,000 

Total CCPI 200,000 200,000 

CCPI-RWA 150,000  

Other Federal In-Kind Match  100,000 

Conservation Commission/SD GFP  40,000 

Producer (In-Kind)  10,000 

Total CCPI-RWA 150,000 150,000 

Other Implementation Funds 2006–2007 

 Federal Other 

EPA (319) 455,000  

USFWS 100,000  

Farm Service Agency Conservation 
Reserve Program (FSA CRP) 195,000  

NRCS Wildlife Habitat Incentives 
Program (WHIP) 104,000  
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Table 2.  Natural Resource and Implementation Planning (Page 2 of 2) 

 Federal Other 

NRCS Environmental Quality 
Incentives Program (EQIP) 421,000  

Producer (In-Kind)  515,000 

Whitewood Creek Compensation 
Fund  300,000 

Conservation Commission  82,000 

Total Other Implementation Fund 1,275,000 897,000 

 



BUDGET INFORMATION - Non-Construction Programs OMB Approval No. 0348-0044

SECTION A - BUDGET SUMMARY
Grant Program        

Function
Catalog of Federal    

Domestic Assistance
Estimated Unobligated Funds New or Revised Budget

or Activity Number Federal Non-Federal Federal Non-Federal Total
(a) (b) (c) (d) (e) (f) (g)

1. $ $ $ $ $

2.

3.

4.

5. Totals $ $ $ $ $

SECTION B - BUDGET CATEGORIES
GRANT PROGRAM, FUNCTION OR ACTIVITY Total

(1) (2) (3) (4) (5)

a. Personnel $ $ $ $ $

b. Fringe Benefits

c. Travel

d. Equipment

e. Supplies

f. Contractual

g. Construction

h. Other

i. Total Direct Charges (sum of 6a-6h)

j. Indirect Charges

k. TOTALS (sum of 6i and 6j) $ $ $ $ $

7. Program Income $ $ $ $ $

Authorized for Local Reproduction                                       Standard Form 424A (Rev. 7-97)

Previous Edition Usable                                       Prescribed by OMB Circular A-102

6. Object Class Categories



SECTION C - NON-FEDERAL RESOURCES
(a) Grant Program (b) Applicant (c) State (d) Other Sources (e) TOTALS

8. $ $ $ $

9.

10.

11.

12. TOTAL (sum of lines 8-11) $ $ $ $

SECTION D - FORECASTED CASH NEEDS
Total for 1st Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

13. Federal
$ $ $ $ $

14. Non-Federal

15. TOTAL (sum of lines 13 and 14) $ $ $ $ $

SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT

(a) Grant Program FUTURE FUNDING PERIODS (Years)
(b) First (c) Second (d) Third (e) Fourth

16. $ $ $ $

17.

18.

19.

20. TOTAL (sum of lines 16-19) $ $ $ $

SECTION F - OTHER BUDGET INFORMATION

21. Direct Charges: 22. Indirect Charges:

23. Remarks:

Authorized for Local Reproduction Standard Form 424A (Rev. 7-97) Page 2
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4.0  DUNS NUMBER 

The Duns number is 46-0307933. 
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5.0  CCR DATABASE REGISTRATION  

The CCR database registration is in process.  We anticipate the registration to be 

completed shortly.   
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6.0  LETTERS OF SUPPORT 

The letters of support for this project are attached.   
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