






 

BELLE FOURCHE RESERVOIR 
INLET CANAL LINING – PHASE III 

 
Butte County, South Dakota 

 
 
 
 
 

Mr. Clint Pitts 
Belle Fourche Irrigation District 

209 Dartmouth Ave 
Newell, SD 57760 

Phone:  605.645.2323 
bfid1@sdplains.com 

 
 
 
 

May 2006 
 



 
i 

TABLE OF CONTENTS 

COVER PAGE 

ASSURANCES FORM 

TITLE PAGE 

TABLE OF CONTENTS ............................................................................................  i 

EXECUTIVE SUMMARY ...........................................................................................  1 

TECHNICAL PROPOSAL .........................................................................................  8 
1.0 BACKGROUND DATA....................................................................................  8 
1.1 District Facilities ..............................................................................................  9 
1.2 Organizational Structure and Operating Rules................................................  11 
1.3 Surface Water Supply .....................................................................................  11 
1.4 Drainage From the District ..............................................................................  12 
2.0 PROJECT DESCRIPTION..............................................................................  12 
2.1 Inlet Canal Lining ............................................................................................  12 
2.2 Piping and Automation....................................................................................  14 
2.3 Project Schedule.............................................................................................  15 
3.0 PROVIDE SUPPORT FOR ESTIMATED PROJECT BENEFITS ...................  15 
3.1 Direct Benefits.................................................................................................  15 
3.2 Indirect Benefits ..............................................................................................  15 
4.0 QUANTIFYING ACTUAL POSTPROJECT BENEFITS...................................  16 
5.0 POTENTIAL ENVIRONMENTAL IMPACTS ...................................................  16 
6.0 REQUIRED PERMITS OR APPROVALS .......................................................  16 
7.0 ENVIRONMENTAL COMPLIANCE COSTS ...................................................  16 

FUNDING PLAN........................................................................................................  18 
1.0 BUDGET NARRATIVE....................................................................................  20 
2.0 BUDGET FORM .............................................................................................  22 
OFFICIAL RESOLUTION.......................................................................................  23 

APPENDIX A. LETTERS OF SUPPORT .................................................................  A-1 

APPENDIX B. 2006 BELLE FOURCHE IRRIGATION DISTRICT BUDGET ...........  B-1 

APPENDIX C. FORM SF 424C BUDGET INFORMATION–CONSTRUCTION  
FORM ...............................................................................................  C-1 

APPENDIX D. OFFICIAL RESOLUTION .................................................................  D-1 



 
1 

Belle Fourche Reservoir Inlet Canal Lining Project – Phase III 
Western Water Initiative 
FY 2007 Challenge Grant   

EXECUTIVE SUMMARY 

 
General Project Information 
 
Date:  May 5, 2006 
Applicant Name:  Belle Fourche Irrigation District 
City, County, State:  Belle Fourche, Meade, South Dakota 
 
Proposal Name:  Belle Fourche Reservoir Inlet Canal Lining Project – Phase III 

 
2007 Funding Request    
 

Funding Source Funding Amount 

Nonfederal Entities:  

Belle Fourche Irrigation District (in kind) $240,000 

Belle Fourche Irrigation District $60,000 

Nonfederal Subtotal $300,000 

Reclamation Funding $300,000 

TOTAL PROJECT FUNDING $600,000 

 
The required Official Resolution has been approved by the Applicant’s 
governing board or authorized official, and a copy has been included as a part 
of the proposal.   Yes    X      No _____ 

 
Project Summary 
 
The proposed canal rehabilitation project consists of lining approximately 2 miles of 
the inlet canal for the Belle Fourche Reservoir, near the town of Belle Fourche, South 
Dakota.  This project specifically seeks to line at least 5,200 feet of the canal, and up 
to 1 mile if construction bids allow, in Phase III with other sections being lined in future 
phases.  Phase I of the canal lining project was funded by Water 2025 in 2005.  Lining 
has been purchased for Phase I and will be installed as soon as field conditions are 
suitable for installation.  The inlet canal lining is currently the top priority for Belle 
Fourche Irrigation District (BFID).  Western South Dakota is entering its sixth year of 
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its current drought. During the 2004 irrigation season, Belle Fourche Reservoir was 
lowered to 12 percent of its capacity.  In 2005, it was lowered further down to 
6 percent of its capacity to the point where irrigation withdrawals were no longer 
possible.  During an upgrade project in 1992, an automated check structure was 
installed to maintain constant water levels in the inlet canal during irrigation season.  
This change caused a significant increase in water loss due to additional water 
seepage in the canal.  A 2-mile raised section of the canal was identified as the reach 
where the majority of the seepage occurs.  This project seeks to increase efficiency of 
transportation of water to the reservoir and to increase available water supply to the 
irrigators and other user groups in the area.  

This project is being submitted under Task Area C – Canal Lining 

This project seeks to use new and proven canal lining material and technology that 
may be applied in a relatively short period of time, minimizing the downtime for canal 
operation.  This will result in measurable increases in available water for irrigation. 

Contacts for additional information: 

Name: Mr. Clint Pitts 
Title: Belle Fourche Irrigation District Project Manager 
Phone: 605.645.2323 
Email: bfid1@sdplains.com 
 
Name: Dr. Dan Hoyer 
Title: RESPEC Vice President, Water & Natural Resources 
Phone: 605.394.6512 
Email: Daniel.Hoyer@respec.com  

Conservation, Efficiency, Markets 

1. Briefly describe any water marketing elements included in the proposal:  
The District has a water bank in place, allowing purchasing and trading to occur 
within the District (agricultural use).  Currently, irrigators along the North Canal 
have the ability to sell water to irrigators along the South Canal, within the 
District.  This regularly occurs during nondrought years.  Soil and crop types in 
the area of the North Canal do not require as much water as the area along the 
South Canal.  Desired allotments in the area of the North Canal typically are 
around 8 inches per year, while desired allotments in the area of the South 
Canal typically are around 15 inches.  This situation leads to selling water 
within the District.  The District also is interested in developing infrastructure to 
give producers the ability to lease water for the long term.  The District also 
currently has a water market in place with the city of Newell, South Dakota.  
When water supplies are adequate, the District sells water to the city of Newell 
to help meet their municipal needs.  This includes water used for watering the 
municipal golf course and the school district’s sporting fields (i.e., football and 
baseball fields).  This project will improve the efficiency of water delivery and 
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increase the amount of water available for the water marketing within the 
District.     

 
2. Describe the amount of water saved and any improvements to the 

applicant’s overall delivery efficiency:  This project will contribute 
approximately 3,602 acre-feet per year, which will be available to water 
marketing practices within the District. This estimate is a conservative estimate, 
based on the lower end of measured losses within the Inlet Canal. 

  
3. Specify the expected life of the improvement in numbers of years:  The 

expected life span of the canal lining is 20 to 30 years.  This estimate is based 
on the reported life expectancy of canal lining that was purchased for Phase I of 
the canal lining project. 

Relevance to Water 2025 

1. Explain how the proposed work is likely to result in decreased conflict or 
tension over water:  Additional water in the Reservoir will reduce tensions of 
irrigators who will have more water available for irrigating land.  During the 
recent drought, their water allotments have been reduced, not meeting the 
water needs of the crops being grown within the District.   This canal lining 
project will make more water available for the irrigators within the District and 
for the water markets currently being used within the District.  Also, additional 
water in the Reservoir will lessen tensions between recreational users of the 
Reservoir and the District by allowing higher water levels to be maintained. 
Belle Fourche Reservoir is a popular recreational waterbody, especially for 
fishing.  Low water levels have negative impacts on aquatic ecology of the 
Reservoir while creating access issues for recreational users.  Additional water, 
especially early in the year during the crucial spawning time period, has the 
potential to have positive ecological impacts for Belle Fourche Reservoir.  
Finally, conflicts between the District and residents upstream of Belle Fourche 
Reservoir, near the inlet canal, exist due to flooding of land and structures that 
occurs as a function of the canal seepage.  Litigation has already occurred over 
the problems associated with the flooding, with additional litigation being a real 
threat in the future.  One goal of this project is to alleviate the tensions that exist 
with this specific problem while making water more available in the District.  
Much of the water that does not resurface in the flooded areas eventually 
returns to the river, where it is no longer available to the District.     

  
2. Is your proposed work located in a “hot spot” area (Red, Orange, or 

Yellow) or an area identified as having unmet rural water needs, as 
described in the Water 2025 illustration “Potential Water Crises by 2025”: 
Yes _ _ No  X  Although the area is not recognized as a hot spot, the Belle 
Fourche Irrigation District is currently experiencing problems associated with 
lack of water, where existing supplies are not adequate to meet demands of the 
stakeholders.  During the 2004 irrigation season, Belle Fourche Reservoir was 
lowered to 12 percent of its storage capacity, while in 2005, it was lowered to 
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6 percent—the lowest level possible based on the elevation of the irrigation 
canal gates.  Without a significant increase in precipitation in 2006, the storage 
capacity will not reach levels near capacity.  As the current drought cycle 
continues, which is entering its sixth year, availability of water may soon 
become a significant problem for all users.  Extreme low water levels in Belle 
Fourche Reservoir create problems for farms because of inadequate supply of 
irrigation water, for recreational users who experience extremely low water 
levels, and for the aquatic environment where low levels negatively impact the 
aquatic ecosystems present.  This project will offer some relief to this problem 
while offering insurances for the future if similar conditions occur again. 

 
3. Please describe how your proposal demonstrates collaboration and 

stakeholder involvement:  The Belle Fourche River Watershed Partnership, a 
stakeholder group whose voting members are the Belle Fourche Irrigation 
District; and Butte County, Lawrence County, and Elk Creek Conservation 
Districts with participation from several federal, state, and local agencies, has 
been working together on irrigation district improvements for water quality, 
quantity, and efficiency.  This project would work toward the partnership’s goal 
of improved quality of water listed by South Dakota Department of Environment 
and Natural Resources (DENR) as impaired.  The total maximum daily load 
(TMDL) study has been completed, and the first and second years of 
implementation projects have been completed, with the third year beginning in 
the summer of 2006.  The past projects included a Ten-Year Belle Fourche 
River Watershed Strategic Implementation Plan and a Five-Year Belle Fourche 
Irrigation District Water Conservation Plan.  The majority of the work associated 
with the implementation projects has focused on improving irrigation 
efficiencies.  A majority of the funding has been from nonreclamation sources.  
The funding for the canal lining project supports the goals and effort within the 
Watershed, as stated by the Ten-Year Belle Fourche River Watershed 
Strategic Implementation Plan and the Five-Year Belle Fourche Irrigation 
District Water Conservation Plan.  Producers and property owners within the 
District will be the primary benefactors from this project.  A letter of support for 
the Belle Fourche Watershed Partnership and the city of Newell, South Dakota, 
has been included in Appendix A of this proposal, demonstrating the level of 
stakeholder cooperation and support that exists for this project.     

 
4. State how the project is connected to Reclamation project activities:  The 

project focuses on improvements to the inlet canal of Belle Fourche Reservoir, 
a Reclamation project waterbody.   

Demonstrated Results 

1. Provide information regarding project planning: 
a. Identify any district wide, or system wide, planning that provides 

support for the proposed project:  This project is consistent with the Five-
Year Belle Fourche Irrigation District Water Conservation Plan, finished in 
January of 2005.   The plan identifies lining the critical 2-mile reach of the 
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canal as the District’s number one priority in the next 5 years.  This project is 
the next step in achieving that goal by seeking to line 1/2 mile of the critical 
section.   

b. Identify and describe any engineering or design work done specifically 
in support of the proposed project:  The inlet canal is an existing 
structure that has been in use for several years.  There has been no recent 
engineering design work associated with this structure.   

c. Describe how the project conforms to and meets the goals of any 
applicable state or regional water plans, and identify any aspects of 
the project that implements a feature of an existing water plan(s): This 
project is consistent with the Ten-Year Belle Fourche River Watershed 
Strategic Implementation Plan.  The goal of this plan is to bring water quality 
in the Watershed into compliance with the Clean Water Act.  Part of this plan 
is focused on increasing efficiency of the District; specifically, in the area 
above the Reservoir, in order to limit the number of high flow pulses from 
Keyhole Reservoir that are currently necessary to meet the water rights of 
those above Belle Fourche Reservoir.  This project is part of the process to 
improve irrigation efficiency.  

 
2. Provide support for estimated project benefits:  Benefits of canal linings are 

common and well documented. Clear evidence has been documented 
indicating significant water losses in the inlet canal for the Belle Fourche 
Reservoir.  The most direct evidence comes from actual flow measurements 
above and below the critical reach of the canal and gage data on the Belle 
Fourche River, which shows changes of return flow to the river when the water 
level in the canal is modified.  The main benefit of this project is the added 
water to the Belle Fourche Reservoir that will be available for irrigation.  
Additional indirect benefits are expected in the form of benefits to aquatic 
ecology and sports recreation on Belle Fourche Reservoir and decreases in 
damage caused by flooding from water being lost in the canal.  These benefits 
are discussed in further detail in Section 3.0 of the Technical Proposal. 

 
3. Describe performance measures for quantifying actual project benefits:  

Discharge measurements will be taken after the lining project is complete in 
order to verify that losses have been reduced.  Visual inspection, along with 
photograph documentation of the saturated areas adjacent to the inlet canal, 
will also be used.  Baseline data were collected before Phase I of this project 
and will be used to document the actual increase in flow resulting from the 
canal lining.  After Phase I is complete and before starting Phase II, additional 
measurements will be taken to document water savings being achieved by 
each phase of this project.   
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Project Financing and Cost-Sharing  

1. Provide the following information demonstrating that the applicant has 
the financial ability to pay for the estimated construction costs and any 
increase in operation and maintenance (O&M) cost associated with the 
project: 
a. Is a funding plan identifying all sources of non-Reclamation funding 

included in the proposal?   Yes    X      No _____ 
b. Describe any documentation supporting the funding plan that 

demonstrates that the cost-share funds are available:  Belle Fourche 
Irrigation District is a nonprofit organization.  A majority of the budget comes 
from assessments within the District.  The budget typically is around 
$1,000,000 per year. Most of this budget is used in salaries for District 
personnel.  Much of the match will be in the form of labor, performing the 
work associated with the project.  A copy of the 2005 Belle Fourche 
Irrigation District (BFID) budget is included in Appendix B. 

c. Provide an estimate of any change in operation and maintenance costs 
(increase or decrease) as a result of the proposed work, and describe 
how any increase in such costs will be paid for:  No significant costs are 
expected for operation or maintenance due to this project.  Additional costs 
will be for occasional repairs to the lining, which should occur in low 
frequency and not require additional time or funding from the District.  In 
fact, it is anticipated that the inlet canal maintenance costs will be reduced. 

d. Are letters of commitment from all cost-sharing partners included with 
the proposal?  Yes _____  No    X      No cost-sharing partners, other than 
the Belle Fourche Irrigation District, are included in this project.   
 

2. Does the budget identify direct, indirect, environmental, and contingency 
costs?  Yes    X      No _____ 

 
3. Is 50 percent or more non-Federal funding provided?  Yes    X      No 

_____ 

Other Factors 

1. Briefly describe any past working relationships with the Bureau of 
Reclamation, including a brief summary of any grants previously received 
from Reclamation:  The Belle Fourche Irrigation District is designated as a 
Managing Partner for the Bureau of Reclamation.  The District works closely 
with the Bureau of Reclamation on a wide variety of issues, including daily 
operation and maintenance, delivery efficiency improvements, and structural 
improvements within the District.  In the past, this has included several canal 
lining projects, installation of piping systems, and system rehabilitations.  The 
District and the Dakotas Area Office of Reclamation currently are working 
together with the Belle Fourche Watershed Partnership on an ongoing 
implementation project planned to improve operational efficiency of the District 
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with a goal of improving water quality in the Belle Fourche River downstream of 
the District.  In 2005, the District received the Water 2025 grant from the 
Bureau of Reclamation for Phase I of this canal lining project.  The District has 
been working with the local office of the Bureau of Reclamation to ensure this 
project is a success.  As part of the Phase I project, the National Environmental 
Policy Act (NEPA) assessment was completed through the Dakotas Area Office 
of Reclamation for the entire 2-mile critical reach of the canal, lining material 
was purchased, and the initial plan for installation of the lining was completed.    
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TECHNICAL PROPOSAL 

1.0 BACKGROUND DATA 

Investigations for the development of the Belle Fourche Project began in 1903 
following the passage of the Reclamation Act of 1902.  The project was authorized for 
construction in 1904 at an estimated cost of about $2,100,000 with actual construction 
beginning in 1905 on the Diversion Dam, inlet canal, and storage reservoir.  Orman 
Dam (creating Belle Fourche Reservoir) was completed in 1911, and with the addition 
of the second portion of the North Canal in June of 1912, the basic construction 
features of the project were essentially complete.   
 
An organization of water users, known as the Belle Fourche Valley Water Users 
Association, was formed in 1904 and was later succeeded by the Belle Fourche 
Irrigation District in 1923.  The District evolved to where they served 57,100 acres with 
the principle crops being alfalfa and hay production to support the livestock 
enterprises within and outside the District boundaries.  Alfalfa and hay production 
accounts for approximately 65 percent of crop production, with small grains and corn 
accounting for most of the remainder of crops produced.  Irrigation methods are 
mostly flood and furrow irrigation with more and more irrigators upgrading from open 
ditch to gated pipe to apply the water on the farm. 
 
The District began their Rehabilitation and Betterment Program (R&B or Rehab) in 
1985 to improve efficiencies in the delivery system.  The Diversion Dam, as well as 
many new check structures, farm turnouts, and measurement devices, were replaced.  
There were also several portions of the canals and laterals lined and numerous lateral 
pipelines installed.  The District Rehab Program has greatly improved the water use 
efficiency, but most years, an irrigation water shortage is still seen.  Farmers within the 
project boundaries use their water allotments (often less than 1 acre-foot per acre) 
where they can get the most return, knowing they will not be able to meet the full 
demand of all irrigated acres. 
 
In 1992, the District replaced a check structure upstream of what is known as 
Fisherman’s Bridge near the Reservoir.  They moved the check upstream on the inlet 
approximately 1/2 mile and replaced it with an automated check that maintains a 
relatively constant head upstream.  After this alteration, seepage became a problem in 
the section of the inlet canal near what is known as Bean Bridge, a raised ditch 
section of the canal.  Apparently, the slight increase in operational head allowed water 
to seep into pervious areas that were earlier only below the water surface during high 
flows.  The extended exposure to higher water elevations may have caused piping to 
form in some areas.  The rate at which the seepage is occurring may result in 
significant damage to the inlet canal.  The problems from seepage are not only in the 
volume of water being lost, but also in the form of damage to farmland and structures 
caused by oversaturation and flooding of ground adjacent to the canal.   
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In the spring of 2004, bentonite was applied to this portion of the inlet canal.  
Approximately 2,000 linear feet of the canal was treated.  The bentonite was obtained 
from Colony, Wyoming, and was applied with a modified fertilizer spreader using a 
boom that could reach approximately one-half the distance across the width of the 
inlet canal.  In most areas, application could be done from both sides of the canal, 
although one section could only be treated effectively from one side.   
 
The canal was not dewatered for the application because of the loss in volume of 
diverted Belle Fourche River water that would have resulted.  It was understood that 
application of the bentonite in wet conditions would not be as successful as if the 
canal were dewatered, but dry conditions in the past few years made the loss of 
irrigation water an unacceptable option.  Despite the obstacles, the application has 
been considered successful in slowing the rate of water loss, particularly in reducing 
seepage areas that were putting the District at risk for liability from damage to land 
and structures.  However, this application was considered to be a temporary, short-
term solution, and the critical need for a more permanent lining solution on the inlet 
canal still exists.    

1.1 District Facilities 

The Belle Fourche Project is located immediately north of the Black Hills in western 
South Dakota.  This 30-mile-long area lies east of the city of Belle Fourche almost 
entirely within Butte County, with the remainder of a few square miles in the 
southeastern portion, falling within the boundaries of Meade County. 
 
The two major irrigation structures of the Belle Fourche Project consist of the 
Diversion Dam and Belle Fourche Reservoir (originally known as Orman Dam).  The 
remainder of the facilities consists of 94 miles of main canals, 450 miles of laterals, 
255 miles of open drains, and 7 miles of pipe drain. 
 
The Diversion Dam is located on the Belle Fourche River approximately 2 miles 
downstream from the city of Belle Fourche.  It is a concrete weir structure that diverts 
water from the Belle Fourche River into the inlet canal which discharges in the Belle 
Fourche Reservoir (see Figure 1).  The 6 1/2-mile-long inlet canal is capable of 
conveying a total capacity of 1,350 cfs from the Diversion Dam to the Belle Fourche 
Reservoir.  This includes the Crow Creek drainage located 1 mile below the Diversion 
Dam.  The inlet canal and Johnson lateral (a sublateral off the inlet canal) serve 2,900 
acres of land that are not accessible from the Belle Fourche Reservoir. 
 
The Belle Fourche Reservoir is an off-stream storage facility located on Owl Creek 
drainage basin with a total storage capacity of 192,000 acre-feet (185,000 acre-feet 
active conservation storage).  The primary water supply for project use is diverted 
from the Belle Fourche River.  Additional water is directly added by the intermittent 
flows from the 200-square-mile Owl Creek drainage basin upstream of the Belle 
Fourche Reservoir.  The reservoir also provides incidental recreation, fish and wildlife 
enhancement, and flood control benefits inherent to the overall operation of the 
Reservoir. 
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RSI-1498-05-007 

Figure 1. Location of the Inlet Canal Relative to Belle Fourche Reservoir and the City 
of Belle Fourche. 
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The delivery system consists of two main canals plus a network of major and minor 
laterals that serve 54,200 acres downstream of the Reservoir.  The North Canal, with 
a capacity of 600 cfs, serves approximately 35,100 acres, while the South Canal, with 
a capacity of 350 cfs, serves approximately 19,100 acres. 

1.2 Organizational Structure and Operating Rules 

The District has a Board of Directors elected by the water users to serve a 3-year 
term.  It is made up of a manager, general foreman, water master, administrative 
assistant, secretary-treasurer, seven ditch riders, and a year-round operation and 
maintenance crew of approximately eight people.  
 
District revenues are based on a rate-per-acre assessment with every farmer paying a 
total assessment on the number of irrigated acres they own.  Assessments are set at 
a rate to fund operation and maintenance annually and for capital improvements over 
an extended time period. 

1.3 Surface Water Supply 

The Belle Fourche Irrigation District’s water supply is diverted from the Belle Fourche 
River through the inlet canal and into the Reservoir.  The Belle Fourche River 
drainage basin above the Diversion Dam covers 4,310 square miles with an annual 
average flow of 160,000 acre-feet (1953–1974).  Diversions from the river during that 
period averaged 117,000 acre-feet annually, indicating that the capacity of the inlet 
canal is not always large enough and valuable water is passed on downstream.  
Currently, the inlet canal has the capacity to carry 1,600 cfs.  Owl Creek drainage 
basin above the Reservoir contributes 9,700 acre-feet annually to reservoir inflows.   
 
The Bureau of Reclamation has a water right with the state of South Dakota to divert 
flows from the Belle Fourche River until its annual reservoir storage right of 
185,000 acre-feet is met.  The water right does require the District to bypass 5 cfs at 
the Diversion Dam to keep in-stream flows alive and to allow downstream domestic 
use.  Once the Reservoir fill requirements are met, water must be passed down the 
river to meet downstream junior water rights, although this is not a problem since 
downstream tributaries and return flows from irrigation are sufficient to meet those 
junior water rights.  These water rights, dated July 1904, are held under U.S. Water 
Withdrawal Nos. 0376-1 and 0377-1 and are recorded at the office of the Register of 
Deeds at the Butte County Court House in Belle Fourche, South Dakota.  Withdrawal 
No. 0376-1 was originally numbered 18875 and is recorded on pages 13 and 14 in 
Book 17.  
 
The District also has a water right to serve 2,900 acres above the Reservoir off the 
inlet canal and Johnson lateral.  This water comes from the natural flows of the Belle 
Fourche River and Redwater River during the summer irrigation season as well as 
supplemental releases from Keyhole Reservoir in Wyoming.  The District must show 
justified use or need for this water on the irrigated acres off the inlet canal and 
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Johnson lateral.  If flows in the river exceed the need on the inlet canal and Johnson 
lateral, it is bypassed down the river to meet junior water rights.  If no downstream 
water right needs exist, then excess flows in the river will be taken into the Reservoir 
to meet irrigation demands. 
 
Keyhole Dam was built on the Belle Fourche River in Wyoming about 146 miles 
upstream from the Diversion Dam to provide supplemental water for the Belle Fourche 
Project.  Built in the early 1950s, this dam not only supplements the Reservoir, but 
also provides a consistent supply of water during low flow in the Belle Fourche River 
for the 2,400 acres serviced by the inlet canal and Johnson lateral.  The District has 
contracted with the Bureau of Reclamation for 7.7 percent (14,307 acre-feet) of 
storage in Keyhole Reservoir with an option, if needed, to purchase additional water 
from upstream storage. 

1.4 Drainage From the District  

The primary drainage on the project includes the tributary streams of Owl Creek, 
Indian Creek, Horse Creek, Dry Creek, and Willow Creek on the north side of Belle 
Fourche River plus Cottonwood Creek and Nine Mile Creek on the south side of the 
river.  These streams all carry irrigation return flows back to the Belle Fourche River 
which then moves east off the project.  This natural drainage is enhanced by 
250 miles of open drain system which extends throughout the project. 

2.0 PROJECT DESCRIPTION 

2.1 Inlet Canal Lining 

The goal of the project is to line 5,200 feet of a 2-mile reach of inlet canal that has 
been identified as a critical section due to seepage.  The critical 2-mile section of the 
canal project begins approximately 2 miles downstream of the Belle Fourche River 
Diversion Structure and ends at the point where the canal changes from a built-up fill 
prism to a cut prism.  Phase I and Phase II will begin at the lower end of this reach, 
with this project (Phase III) beginning where Phase II ends. Currently, losses in the 
entire 2-mile section are estimated to be 7,300 acre-feet/year, estimated by measuring 
losses above and below the critical reach.  Assuming that losses occur evenly through 
the 2-mile reach, estimated savings from this project would be approximately 
3,602 acre-feet/year. 
 
Step one for this project is to determine the most cost-effective material to line the 
canal.  This will be accomplished by issuing a solicitation of bids requiring detailed 
information about the various lining options, including costs.  Timing is a critical factor 
for this project and is, therefore, a key decision in choosing a lining material.  In the 
current drought cycle, water is at a premium, making it very difficult to shut down the 
inflow to Belle Fourche Reservoir.  Therefore, a lining material which requires a 
relatively short downtime for the inlet canal is essential.  Based on the results of the 
Request for Bids and the budget considerations, the lining method will be chosen.  
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Recent lining projects have been performed on canals within the District boundaries, 
including lining of 1,400 feet of South Canal in 2002 and 450 feet of Lateral A 
sublateral in 2003.  These projects used a polyvinyl chloride (PVC) lining which lined 
the canals at a depth of 12 to 18 inches under the canal surface.  A PVC lining was 
chosen and 3,566 feet of lining was purchased for Phase I of the Inlet Canal Lining 
Project.  The budget for this proposal is based on PVC material.  It is assumed that 
unless a less expensive, more cost-effective system is determined, this will be the 
material used.   
 
Suitable conditions in the Watershed must be present before work can begin.  It is 
assumed that the lining of 5,200 feet of the canal will require approximately 6 weeks.  
The amount of downtime will be important in the final decision for the lining method 
chosen.  The inlet canal can only be shut down in the nonirrigation season (late 
September through May), limiting the window of construction to either fall or early 
spring.  In order for construction to take place, one of a few scenarios must be 
achieved: (1) the Reservoir storage must be full in the spring for springtime work, 
(2) well above-average storage conditions must exist in the fall for fall work, or (3) flow 
conditions must exist so that lost water due to the canal being shut down will be 
regained by the following irrigation season by the increase of water previously lost to 
seepage.  In case proper field conditions are not achieved during an allotted timeline, 
an alternative project, focusing on pipelines and automation, is presented as part of 
this proposal.  Reclamation approval of budget and plans will be obtained before any 
alternative plan will be implemented.   
 
Before shutting down, preparation of the canal section must take place.  This process 
involves removing large debris, dredging some of the silt in the canal bottom, and 
removing material outside of the canal.  This step will minimize the amount of 
downtime required for the installation of the lining and will begin when it appears 
conditions will be met within the system and the canal lining will take place. 
 
When field conditions are ready for construction to begin, the canal will be shut down.  
Canal excavation will begin as soon as conditions are dry enough to allow excavation.  
It is expected that much of the excavation can take place in muddy conditions using 
an excavator from the bank.  Therefore, the time interval between shutting the canal 
down and starting the excavation work is expected to be short (1 to 2 days).  The 
excavation phase of the project will consist of removing enough fill to allow the lining 
to be installed and buried to a satisfactory depth with overlying fill dirt and gravel.   
 
Once the top section of the canal is prepared, the canal lining will begin, working 
downstream right behind the excavation crew.  Likewise, when a section of the canal 
lining is placed, a crew will begin setting seam anchors at the appropriate interval.  At 
each seam, a trench, approximately 12 inches in width and depth, will be dug into the 
canal bottom.  Once the lining is placed in the canal, bags of concrete are placed on 
top of the lining in the trenches to act as seem anchors.   Once these three steps are 
complete, water can be diverted back into the canal.  Finally, fencing will take place on 
each side of the lined canal section to limit livestock access to the canal that may 
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potentially damage the lining.   
 
Currently, the District allocates irrigation on an annual basis determined by the amount 
of water in Belle Fourche and Keyhole Reservoirs.  In addition to this annual 
allocation, the District allows water trading to occur by producers within the District.  
The water conserved by this lining project will become available to the producers.  The 
District currently has a water market in place that allows the city of Newell to purchase 
water to meet some of their municipal watering needs.  In addition, the District is 
interested in developing a methodology that would allow water banking and water 
leasing to other groups and individuals outside the District.  The District, along with the 
other stakeholders within the Watershed, is committed to developing more extensive 
water banking and lease proposals.  One logical target is producers that pump water 
from the Belle Fourche River downstream of the District’s facilities.  As less nonused 
irrigation water is discharged, the availability of water to pump goes down.  This water 
could be delivered to the downstream users by decreasing the amount of water 
diverted into the inlet canal.  

2.2 Piping and Automation 

As part of the rehabilitation process that that took place throughout the 1990s, 
engineering designs were created for 23 separate piping and automation projects for 
different areas throughout the Watershed.  Because of funding limitations at the time, 
these projects have not been completed; however, they are still projects that the 
District would like to see implemented.   Piping for the Herman lateral has been 
identified as a top priority among these designs.  The Plan Profile Design Drawings 
(Nos. 1459-623-540 through 1459-623-543), as prepared by the Bureau of 
Reclamation, are on file at the BFID headquarters in Newell, South Dakota, and are 
available if needed.  Currently, the Herman lateral is piped at both ends of the section 
where piping is required.  This project would be in place to connect the sections of 
existing pipe.  The total length of this section is 6,800 feet.  The Five-Year Belle 
Fourche Irrigation District Water Conservation Plan states that water savings from 
converting open-ditch laterals to pipeline saves, on average, 2.0 cfs/mile, based on 
the Bureau of Reclamation 1998 Water Management Study findings.  This equates to 
approximately 90 acre-feet per year per 1,000 linear foot of piping.  The goal for the 
District is to convert 2,000 linear feet of open ditch per year for the next 5 years.  If 
canal lining is not an option during the 24-month project period, piping with automation 
would aid the District in achieving the piping goal as presented in the Five-Year Belle 
Fourche Irrigation District Water Conservation Plan, saving an estimated 630 acre-
feet/year.  The estimated cost of this project is $246,000 of which $123,000 would be 
in-kind match from the District.  If the Herman lateral project does not require all 
funding available, an additional design plan (from the 23 available designs) would be 
chosen.  Before an alternative plan would be implemented, a Reclamation budget 
would be created and approved.  However, the need for use of an alternative plan is 
considered unlikely at this time.   
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2.3 Project Schedule 

If awarded the grant, work would be expected to start in February 2007.  This would 
involve preparation of the canal, removal of any major obstruction for equipment, and 
some minor canal excavation.  At this point, any further work would be dependent on 
proper field conditions to exist in the system.  To maintain the 24-month time required 
for this project, work would need to occur in the spring of 2007, fall of 2007, spring of 
2008, or fall of 2008.  Entering into the spring of 2008, if conditions do not look 
favorable, the alternate plan will be enacted.  Work on the pipeline construction would 
be complete by February 2009.  This 24-month time period makes it more likely that 
conditions will occur that allow for canal lining versus having one target time period to 
work with. 

3.0 PROVIDE SUPPORT FOR ESTIMATED PROJECT BENEFITS 

Discharge measurements have been taken above and below the proposed lined 
section of the canal.  The savings estimates were based on the low end of the 
estimated losses which are thought to vary between 8 and 40 cubic feet per second 
(cfs) throughout the year on the assumption that the losses average 10 cfs on an 
annual basis.  This assumption is reasonable since loss measurements occurred 
during low flow periods.  Flow measurements were taken on each side of the 
proposed canal lining in order to calculate the actual losses.  Roughly, 10 cfs of flow 
was measured to be lost over the 2-mile reach of canal under low flow conditions.  
Evidence, in the form of increased flow in the river near the canal, has been witnessed 
under high flow conditions or when the head in the canal is increased, showing that 
losses may exceed 40 cfs.  The canal is under operation year-round; therefore, an 
annual loss estimate of 7,300 acre-feet is a conservative number based on a 
sustained loss of 10 cfs.  This project intends to line 1/4 of the 2-mile reach, with the 
remaining sections to be lined in a future phase.   

3.1 Direct Benefits 

The project is estimated to save approximately 3,602 acre-feet/year that will be 
delivered to the Belle Fourche Reservoir for Phase III and a similar amount during any 
required future phases.  The water can be used to increase water available to 
irrigators and other water users, such as the city of Newell, especially during drought 
years.   

3.2 Indirect Benefits 

There are several other indirect benefits expected from this project.  Decreased 
flooding in areas below the canal seepage is a major benefit of this project.  This limits 
damage that currently occurs to private property, while reopening land that was once 
used for agriculture and ranching but has been unavailable the past several years 
because seepage water emerges on the surface and floods low-lying areas. Additional 
water benefits Belle Fourche Reservoir recreational use and the associated local 
businesses which are supported by these activities.  Currently, the Belle Fourche 
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Reservoir is a popular destination for fishermen, recreational boaters, and campers. 

4.0 QUANTIFYING ACTUAL POSTPROJECT BENEFITS 

Discharge measurements will be taken after the lining project is complete in order to 
verify that losses have been reduced.  Visual inspection, along with photograph 
documentation of the saturated areas adjacent to the inlet canal, will also be used.  
Baseline data were collected before Phase I of this project, and will be used to 
document the actual increase in flow resulting from the canal lining.  After Phase I is 
complete and before starting Phase II, additional measurements will be taken to 
document water savings being achieved by each phase of this project. 

5.0 POTENTIAL ENVIRONMENTAL IMPACTS 

If the project is approved, an evaluation with the local state and county officials will be 
undertaken to confirm all permitting requirements.  A NEPA assessment was 
conducted through the Dakotas Area Office of the Bureau of Reclamation as part of 
the Phase I Inlet Canal Lining Project currently underway.  Although there are 
endangered species (Bald Eagle, Whooping Crane, Least Tern, American Dipper, and 
Finescale Dace) within the District boundaries, none of these species are associated 
directly with the inlet canal, with no impacts to them expected from this project.  Also, 
there are no natural wetlands in the immediate proximity of the focus reach of the inlet 
canal, with no impacts to any wetlands being expected.  An expected impact to the 
environment as a result of this project is improved water quality in the Belle Fourche 
River, as stated earlier.  This is a positive impact and one of the reasons this project is 
supported by the Belle Fourche River Watershed Partnership.     
 
The irrigation system was constructed between 1905 and 1912.  In 1992, a check 
structure on the inlet canal was moved from the area just upstream of what is known 
as Fisherman’s Bridge to the Johnson lateral, a move of approximately 1/2 mile.  This 
change is attributed to the source of the seepage; further change in construction or 
operation to the structure from this project is not expected.  There are no known 
archeological sites within the project boundaries.     

6.0 REQUIRED PERMITS OR APPROVALS 

Prior to any new construction, required permits will be obtained.  An example of a 
permit that may need to be obtained is the NEPA permit required to perform work on 
Bureau of Reclamation lands.  Other required permits may be needed for construction 
work.  Additionally, the need for 401 and 404 stream permits will be checked.  If any 
historical findings are made, the state historic preservation office will be contacted. 

7.0 ENVIRONMENTAL COMPLIANCE COSTS 

Environmental compliance costs in an amount equal to 2 percent of the total project 
cost was included as part of the project budget.  However, a NEPA assessment for the 
entire 2-mile critical canal section was completed for the Phase I Inlet Canal Lining 
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Project currently underway.  The environmental impacts of this project are assumed to 
be small, with no additional permits expected to be needed.  Therefore, no additional 
costs are expected associated with environmental compliance.  Funds allocated for 
environmental compliance will be distributed to the other categories to increase to the 
total length of canal to be lined. 
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FUNDING PLAN   

The Belle Fourche Irrigation District will be contributing its cost-share requirements 
mostly as in-kind match as part of their 2007 and 2008 budgets.  No outside funding 
partners are being used as part of this project; therefore, no letters of support from 
funding partners are included.    
 
The budget for this project was estimated using the budget and rates provided for in 
the Inlet Canal Lining Phase I Project, funded in 2005.  The Bureau of Reclamation 
personnel from the Dakotas Area Office in Rapid City, South Dakota, assisted in 
budget estimation by providing reclamation tasks and cost rates for similar canal lining 
projects.  The budget included in this proposal was estimated accounting for 6 percent 
inflation in the last year.  A budget breakdown by task is shown in Table 1.   

Table 1.  Budget Table for the Belle Fourche Reservoir Inlet Canal Lining Project 

Bureau of Reclamation  
Canal Lining Budget  Quantity Unit Price/ 

Unit 
Total 

Amount 

Mobilization      $11,477 

Removing Existing Structures      $9,202 

Seeding 4.53 acre 376 $1,703 

Gravel Surfacing of O&M Roads 79,705 ft3 0.40 $31,882 

Excavation for Buried PVC Lining 825,595 ft3 0.08 $66,048 

Preparing Subgrade for Buried PVC 
Lining 512,728 ft2 0.12 $61,527 

Furnishing and Placing PVC Lining 510,000 ft2 0.40 $204,000 

Furnishing and Placing Sand and 
Gravel for PVC Lining 267,238 ft3 0.35 $93,533 

Placing Refill 257,495 ft3 0.12 $30,899 

Underdrains, Turnouts, Transitions, 
etc.      $53,304 

Fencing $11,102 ft 2.20 $24,425 

Environmental Compliance    $12,000 

Total Project Costs $600,000 
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A further cost breakdown was requested by the Bureau of Reclamation for the 2005 
Water 2025 grant that the District received.  The request asked for breakdown of costs 
for the budget with the following cost categories:  equipment, contractual, supplies, 
and salaries.  This breakdown for the current proposal is provided in Table 2.  Salaries 
of BFID personnel will amount to $122,686 of the cost-share requirements. This salary 
figure includes actual salaries and wages, fringe benefits, and mobilization costs. 
Equipment costs will be $168,725.  A detailed Budget Narrative is provided below.  
The cost breakdown in the format suggested by the 2025 RFP is shown in Table 3.    

Table 2. Cost Category Breakdown for the Belle Fourche Reservoir Inlet Canal 
Lining Project Budget 

Detailed Budget  
Breakdown by Task Equipment Contractual Supplies Salaries 

Mobilization    $11,477 

Removing Existing Structures $6,441   $2,761 

Seeding    $1,703 

Gravel Surfacing of O&M Roads $22,250   $9,632 

Excavation for Buried PVC Lining $45,045   $21,003 

Preparing Subgrade for Buried 
PVC Lining $10,113 $47,827  $3,587 

Furnishing and Placing PVC 
Lining  $91,983 $112,017  

Furnishing and Placing Sand and 
Gravel for PVC Lining $31,213  $31,160 $31,160 

Placing Refill $21,892   $9,007 

Underdrains, Turnouts, 
Transitions, etc. $30,667  $10,061 $12,576 

Fencing $1,104  $15,547 $7,774 

Environmental Compliance    $12,000 

Category Totals $168,725 $139,810 $168,785 $122,680 
 
 
Although no other funding partners are included for this proposal, several other 
funding partners focused on improved irrigation efficiencies and maximizing water 
quantity, are in place for additional projects within the District.  This project is a small 
part of a bigger picture that is focused on improving water efficiencies within the 
District and improving water quality throughout the Watershed.  The Belle Fourche 
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River Watershed Partnership recently completed a $400,000 TMDL project assessing 
water quality of the Belle Fourche River and some key tributaries for total suspended 
solids (TSS), fecal coliform bacteria, and conductivity.  Of this total, $240,000 was 
from federal Environmental Protection Agency (EPA) Clean Water Act Section 319 
funds, while $160,000 came from local matching funds.  This was followed by an 
$800,000 Phase I implementation project, which had $532,000 from EPA sources with 
$268,000 coming from local matching dollars.  A Phase II implementation project is 
nearing completion, with a total budget of $2,700,000, of which $1,840,000 comes 
from federal sources, with $860,000 being local match.  This project included 
$840,000 for improvements to BFID facilities.  A Phase III 2-year implementation 
project grant was recently approved with work beginning in June 2006.  The total 
budget for this project is $4,762,000 of which $2,747,000 comes from federal sources, 
with $1,964,000 being local match.   
 
The Inlet Canal Lining Project is just one area where water quantity and irrigation 
efficiency is being improved within the District.  This project works toward achieving 
the goals set forth by the Partnership and the BFID.  However, the canal lining project 
is completely separate from the other projects in funding and scope of work.  Without 
Project 2025 funding, the canal lining project will not be completed.  No funds from the 
implementation project, either federal of local match, are contributing to match for the 
proposed canal lining project.    

1.0 BUDGET NARRATIVE 

Salaries and Wages:  Much of the work for this project will be completed by BFID 
staff.  This will include operator time for equipment, ditch rider time to perform the 
labor, as well as some outside contractual aid for design and oversight.  It is expected 
that the work will require approximately 1,440 man-hours of labor at an average billing 
rate of $35 per hour.  The estimated cost associated for salaries is a total of $50,399.   
 
Fringe Benefits:  Fringe benefits account for 30 percent of the total costs associated 
for salaries, which includes salaries and wages, travel, and reporting.  This total 
becomes $36,804 paid out for fringe benefits.  
 
Travel:  Travel costs associated with this project come from the mobilization of 
equipment for construction.  The total estimate for travel is $11,477.  This cost 
estimate is from salaries associated with travel.  Equipment cost associated with travel 
are part of the total equipment costs.   
 
Equipment:  Much of the equipment use will be in-kind match provided by the BFID.  
Additionally, some equipment will be needed for the installation of the lining which will 
be paid by Reclamation dollars.  The total equipment cost for this project is estimated 
to be $168,785 
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Table 3.  Budget Proposal 

Computation Budget Item 
Description 

$/Unit and Unit Quantity

Recipient 
Funding 

Reclamation 
Funding 

Total 
Cost 

Salaries and Wages $35 hour 1,440 $46,510  $3,889  $50,399 

Fringe Benefits     $30,923  $5,881 $36,804 

Travel $0.60 mile 19,128 $11,477    $11,477 

Equipment $85 hour 1,985 $129,695  $39,030  $168,725

Office Supplies           

Supplies/Materials      $63,395  $105,390  $168,785

Contractual/ 
Construction        $139,810 $139,810

Environmental and 
Regulatory 
Compliance 

     $6,000  $6,000  $12,000

Other           

Reporting      $12,000    $12,000 

Total Direct Costs       

Indirect Costs - _%       

TOTAL PROJECT COSTS $300,000 $300,000 $600,000

 
 
Supplies: Supplies for this project are for the actual lining as some of the added fill.  
All of the supply costs are associated with construction.  The total for supplies is 
$168,785. 
 
Contractual/Construction:  Contractual services will be needed for the final design 
and much of the installation of the lining.  This is necessary in order to limit the 
downtime of the inlet canal.  The estimated cost for these services are $139,810 which 
includes a combination of engineering and construction services.   
 
Environmental and Regulatory Compliance Costs:  Costs equal to 2 percent of the 
total budget costs have been figured in the project budget.  These costs are a subset 
of the salaries total in Table 2.  Since a NEPA assessment was recently complete for 
the inlet canal, no environmental or regulatory compliance costs are anticipated as  
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part of this project.  If these costs are needed, they will applied in other areas to 
increase the total length of canal to be lined.   
 
Other Costs:  Other costs include $12,000 for reporting.  Reporting costs are incurred 
from personnel salaries and are included as part of Salaries in Table 2.   
 
Indirect Costs:  No indirect costs are anticipated as part of this project. 

2.0 BUDGET FORM 

The SF 424C, Budget Information–Construction Form has been included in 
Appendix C. 
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OFFICIAL RESOLUTION 

An Official Resolution has been included in Appendix D. 
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