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Executive Summary
CROWHEART AREA-DINWOODY CANAL SYSTEM LEVEL I STUDY
I.

INTRODUCTION
A.

GENERAL

The Project area is situated in west-central Fremont County about 25 miles southeast from the Town of Dubois,
and lies in the Wind River Valley. The general project location is illustrated on Figure I.1 Site Location Map.
Irrigated lands lie on the north and south side of US Highway 26. The Crowheart Area/Dinwoody Canal
System Level II Study is sponsored by the local irrigators and Tribal Water Engineers Office (TWE) of the
Wind River Indian Reservation (WRIR). There are about 8,000 gross agricultural acres and 6,920 irrigated
acres within the project area. Additional irrigated lands lie below the Crowheart Bench within the Wind River
Floodplain but are outside the project area of this study.
B. BACKGROUND
The WRIR was created as a result of the 1868 Treaty between the United States and the Native Americans of
the Northern Arapahoe and Eastern Shoshone Tribes. Subsequent to the Treaty permanent settlements and
agricultural development evolved along the Crowheart Bench. During the first half of the twentieth century
construction of an irrigation system was initiated and implemented by the Bureau of Indian Affairs (BIA). The
system was intended to serve approximately 5,930 acres. An overall map of the system is illustrated in Figure
I.2. BIA has had continuous responsibility for operation, maintenance, and repair (OM&R) of the system. As a
result of adjudication of Division III Water Rights, the Court awarded a water duty to the Crowheart Project
Area of 4.15 - 10.55 Ac-Ft per acre. Presently, irrigators under the Dinwoody Canal pay an annual assessment
of $15.00 per acre. All crops raised are for livestock forage.
C. SETTING
Irrigated lands lie on colluvial benches some 60-70 feet above the Wind River Flood Plain. Elevation of the
area varies from about 6,480 feet at Dinwoody Lake Diversion to 6,380 feet near Dry Creek and about 6,000
feet AMSL at the southeast end. The benches are transected by a number of major drainages that originate in
the Wind River Mountains to the southwest and drain to the Wind River lying to the north east. The drainages
include (north to south) Little Dry Creek, Dry Creek, Cottonwood Creek, Kane Draw, Meadow Creek, and
Willow Creek.
D. CLIMATE
The Climate in the Crowheart area is categorized as semi-arid with an average annual precipitation of 8.7
inches. Temperatures vary from below 0˚F to highs of 80-90˚F. Average annual snow fall in the area is about
30 inches. The growing season extends from mid-April through mid-October for forages and grass.
E. PURPOSE
The purpose of this project is two fold (1) evaluate the Dinwoody Canal system and identify solutions to remedy
chronic water shortages, particularly below the Willow Creek drainage and (2) investigate the feasibility and
cost/benefits of implementing storage on Willow Creek. Water shortages occur early in the season during May,
as well as later in the season. These shortages are more severe near the east end of the system below Willow
Creek.
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Water Development Commission (WWDC) dated June 15, 2006.
II. WATER RESOURCES
A.

WATER SUPPLY

1. Natural Precipitation
As previously noted, natural precipitation in the area amounts to 8.7” annually.
2. Irrigation Water Supply
The Crowheart area irrigators rely on the early season snow melt and the late season glacial melt produced by the
Wind River Range, to satisfy the consumptive requirements for the entire irrigation season.
The primary water conveyance system for the Crowheart Bench is a series of main canals that start at Dinwoody
Lake and extend to the southeast. The first main canal is the Dinwoody Supply Canal. During the irrigation season,
the Dinwoody Supply Canal flows from 30 cubic feet per second (cfs) up to 180 cfs. The approximate length of the
Dinwoody Supply Canal is 10.8 miles and its purpose is to convey irrigation water from Dinwoody Lake down to
Dry Creek where substantial irrigated lands begin. Based on available records the annual average volume of water
conveyed down Dinwoody Supply Canal is 39,196 Ac-Ft. Seepage measurements conducted as part of this study
indicate conveyance losses in Dinwoody Canal of as much as 35.4%. Refer to Chapter IV in the report.
Water discharged from Dinwoody Supply Canal travels downstream in Dry Creek several hundred feet along with
natural stream flow and is then diverted into the Dry Creek Canal. Based on USGS records from that gauge, average
annual yield from Dry Creek basin is 32,635 Ac-Ft/year. BIA records from 1992 indicate a total diversion at Dry
Creek Canal of 53,548 Ac-Ft with instantaneous flows of 200-245 CFS. The approximate length of the Dry Creek
Canal is 10.1 miles, and water is distributed to eight major irrigation laterals. Dry Creek Canal discharges into
Meadow Creek. The irrigation water travels a few hundred feet downstream and is diverted, with some supplemental
water from Meadow Creek into the Meadow Creek Canal.
Instantaneous flow in Meadow Creek has been measured at 4.3 -14.7 cfs, but no long term records are available. In
the absence of better information, average annual yield of Meadow Creek can be estimated utilizing the USGS
formula at 6,744 Ac-Ft. BIA records from 1992 indicate a diversion of 19,536 Ac-Ft from May 1-September 30 in
the Meadow Creek Canal. The approximate length of the Meadow Creek Canal is 2.2 miles, and it supplies one
major irrigation lateral, and several farm turnouts (FTO). Meadow Creek Canal empties into the last major drainage
which is Willow Creek.
Water flows downstream in Willow Creek a few hundred feet along with natural stream flow then is diverted into
Willow Creek Canal. USGS records indicate an average yield in Willow Creek Basin of 12,111 Ac-Ft. Willow
Creek Canal has an approximate length of 4 miles, with six irrigation laterals and several farm turnouts. BIA
diversion records from 1992 report peak flows up to approximately 110 cfs in the Willow Creek Canal with a total
diversion that year of 16,350 Ac-Ft.
The overall length of the main canal system is about 27 miles.
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B. WATER DEMANDS
An evaluation of supplemental irrigation requirements for the 6,920 identified irrigated acres was completed.
Primary crops include alfalfa hay, meadow hay and pasture. Demands are illustrated in Table 1.
Table 1
Crop Irrigation Requirement
Diversion Requirement

Maximum (Ac-Ft.)
17,455
32,902

Mean (Ac-Ft.)
10,797
20,353

Minimum (Ac-Ft.)
3,202
6,035

Maximum Calculated Diversion Requirement 4.76 Ac-Ft./Acre
C. COURT AWARDS
As a result of the Bighorn Decree (Roncolio – 1982) the Courts awarded irrigation rights, including Reserved Water
Rights and Walton Rights to specific lands on Crowheart Bench. The rights vary from 4.18 – 10.55 Ac-Ft/Ac.
Table 2 Water Duty Compared to Diversion Requirement
Tributaries
Dry Creek to Meadow Creek
Meadow Creek to Willow Creek
Below Willow Creek
Total

Reserved Right Award
Acres
(Ac-Ft.)
4,826
41,669
710
5,482
1,175
11,624
6,710
58,775

Walton Right Award
Acres
(Ac-Ft.)
1,166
12,300
345
2,642
823
8,683
2,334
23,624

Diversion
Reuirement1
18,686 Ac-Ft.
4,200 Ac-Ft
9,107 Ac-Ft
31,993 Ac-Ft

Water supply, demands and awarded rights are summarized in the schematic illustrated on Figure II.1.
D. SYSTEM INVENTORY
A rigorous system inventory was conducted as part of this study. A GIS database was created to archive all structure
and canal information. Generally, most structures are in very deteriorated condition and a long term Rehabilitation
Plan should be implemented.
Even though the overall water supply to the area appears adequate, shortages occur due to conveyance losses,
inefficiencies due to deteriorated infrastructure and the need for storage on Willow Creek.
III. PROJECT IDENTIFICATION
As a result of the water supply deficiencies the study has looked at two projects for making improvements, they are:
●Canal System Rehabilitation Project; and
●Willow Creek Reservoir Project
A.

CANAL SYSTEM REHABILITATION PROJECT

1. The delivery system has been inventoried in detail and a rehabilitation plan has been formulated that prioritizes
improvements that should be made. Details of the process are contained in the Final Report. Conceptual design
drawings to support cost estimates were completed and are contained in Chapter IV of the Final Report.
B.

WILLOW CREEK RESERVOIR PROJECT

1. The proposed reservoir described in the Final Report would be a very beneficial feature to improve water
distribution. The Reservoir is on-channel approximately 750 feet upstream of the canal crossing. Reservoir sizing
analysis has considered a pool of 7,500 Ac-Ft., 1,325 Ac-Ft. and as proposed herein, 2,980 Ac-Ft. The reservoir
would directly benefit downstream irrigators (1,900 Ac.) and indirectly benefit upstream irrigators (5,020 Ac.).
Water supply for filling the reservoir would be comprised of diversions from Dinwoody Lake, Dry Creek and
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2. Meadow Creek. This storage scheme requires filing several permits with the State Engineer’s Office as detailed in
the Final Report. The reservoir would require construction of a supply canal approximately 2,000 LF in length.
Normal water surface is projected as elevation 6,175 and covers approximately 90 acres. The dam site was drilled
as part of this Level II Study and based on information developed appears to be a feasible site. The dam site and
reservoir are located on Tribal Trust Lands and not privately owned lands. Alternative designs were considered
and a Site Plan of the Preferred Alternative is shown in Figure III.1. Additional drawings are contained in the
Final Report.
2. Surface waters and associated wetlands will be impacted by the impoundment of Willow Creek and creation of a
reservoir pool within the drainage. An ACOE permit will be required and wetland mitigation is expected to be
required at an in-land ratio of 1:1 or greater. The reservoir is not expected to impact species listed as candidate,
threatened or endangered by USFWS. Adequate in-stream flows will likely be required downstream to support
aquatic and riparian communities. Additional studies, agency consultations, and evaluations will be required as
identified in the Final Report.
3. Cultural resources have been inventoried through the proposed reservoir and construction site. Avoidance and
mitigation measures do not appear extraordinary, however close monitoring will be required if the project is
implemented.
IV. FINANCING PLAN
A. FUNDING SOURCES (The Project Estimates are presented in WWDC format)
1. Willow Creek Reservoir
Table 3
Willow Creek Reservoir Final Cost Estimate Earthfill Dam With RCC Spillway (2980 Ac-Ft..)
Preparation of Final Designs and Specifications
Permitting and Mitigation
Legal Fees
Acquisition of Access and Rights of Way
Cost of Project Components

BCS*
MOB**

$1,887,050
$2,641,900
$ 377,400
$ -------$18,870,500
$ 1,320,900

Construction Cost Subtotal #1
Engineering Costs=CCS #1x10%

$20,191,400
$ 2,019,140

Subtotal #2
Contingency=Subtotal #2x15%

$22,210,540
$ 3,331,581

Construction Cost Total
Project Cost Total

$25,542,121
$30,448,000(RND)
$10,200/Ac-Ft.

*Base Construction Cost
**Contractor Mobilization

The dam utilizing an RCC Spillway is the favored alternative. Utilizing those projected costs the following
funding scenario can be developed:
Project Cost
WWDC Grant at 67%
Balance to Finance

$30,448,000
$20,400,000
$10,048,000

If the balance were financed at 4% for a period of thirty (30) years, the following annual payment would be
required:
Annual Payment (4% - 30yr) = $581,077
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Elevation
(feet msl)
6,100
6,110
6,120
6,130
6,140
6,141
6,142
6,143
6,144
6,145
6,146
6,147
6,148
6,149
6,150
6,151
6,152
6,153
6,154
6,155
6,156
6,157
6,158
6,159
6,160
6,161
6,162
6,163
6,164
6,165
6,166
6,167
6,168
6,169
6,170
6,171
6,172
6,173
6,174
6,175
6,176
6,177
6,178
6,179
6,180
6,181
6,182
6,183
6,184
6,185

Surface Area
(acres)
0.02
1.26
8.84
22.61
44.25

55.04

71.22

103.45

Storage
(acre-feet)
0
6
57
214
548
595
640
685
735
785
835
890
945
995
1,045
1,105
1,155
1,205
1,265
1,325
1,385
1,450
1,520
1,595
1,676
1,750
1,835
1,920
2,000
2,090
2,175
2,275
2,360
2,445
2,540
2,625
2,715
2,805
2,895
2,980
3,065
3,155
3,240
3,330
3,420
3,545
3,650
3,755
3,860
3,970

FIGURE V.6

From the “Ability to Pay” analysis, a conservative repayment capacity is $1.60/Ac or $11,072/year, which
falls far short of the repayment amount required.
Additional grant funding needs to be found and acquired. Wyoming Statute 41-2-121 provides that “storage
projects may be financed through grants for the full cost of the storage capacity but no to exceed public
benefits as computed by the Commission.” With that possibility, the Sponsors may wish to apply to
WWDC for an increased percentage of grant funding. Any funding requested has to be approved by the
WWDC, Select Water Committee, and the Wyoming Legislature.
Alternatively the Sponsor should aggressively seek funding at the federal level with special legislation or
through BIA budgeting/
2. Canal System Rehabilitation Plan
Table 4
Crowheart Area/Dinwoody Canal Rehabilitation Project
Preparation of Final Designs and Specifications
Permitting and Mitigation
Legal Fees
Acquisition of Access and Rights of Way

(8%)
(2%)

Cost of Project Components
Structure Replacement
Safety Repairs, Cleaning, Misc.

$541,460
$899,560

Construction Cost Subtotal #1
Engineering Costs=CCS #1x10%

$1,441,020
$ 144,102

Subtotal #2
Contingency=Subtotal #2x15%

$1,585,122
$ 237,768

Construction Cost Total
Project Cost Total

$126,810
$ 31,702
$ 20,000
$----------

$1,822,890
$2,001,400(RND)

Present WWDC policy calls for up to 67% grant and 33% loan at 4% annual interest for a term to be
specified. A financing package for this project is as follows:
Total Project Cost
WWDC Grant at 67%
Balance

$2,001,400
$1,340,938
$ 660,462

Loan at 4% - 30 Years

$ 660,462

Annual Payment

$

38,195

Required repayment exceeds the estimated “Ability to Pay” of $11,072.00/year. It is suggested that the
Sponsor closely review the selected items for rehabilitation to ensure their consensus on the needed repairs
and that the project fits within repayment capability. Alternative funding sources from Tribal and/or Federal
Government should be pursued.

V.

Conclusion and Recommendations
A.

CONCLUSIONS

Completion of the Scope of Work for this study has resulted in the following conclusions relating to the
water delivery system for Crowheart Bench Irrigators:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
B.

Overall water supply to the area is sufficient to maintain irrigated agriculture at least to its
present level;
Conveyance losses of 35% are significant in the present delivery system;
Conveyance losses provide indirect benefits to area operators, residents, livestock and
wildlife;
Numerous structures along the delivery system need replacement;
Piping the upper end of several laterals, as noted in Section IV would provide many
benefits in minimizing erosion, eliminating numerous maintenance problems, and in some
instances preserving energy for on-farm pressure irrigation systems;
Maintenance by BIA on the delivery system is lacking;
Irrigators on Crowheart Bench below Willow Creek would greatly benefit from storage on
Willow Creek;
The entire irrigating community on Crowheart Bench would benefit from storage on
Willow Creek;
Individual irrigators have made efforts to improve efficiency and yields while conserving
water by investing in pressure irrigation systems;
The Crowheart Bench irrigating community has made efforts to improve maintenance and
operations by forming the Crowheart Bench Water Users Association and gaining legal
stature for that Association from BIA and the Joint Tribal Council;
A small reservoir located on Willow Creek in the proposed location is generally acceptable
to the local populace and favored by the irrigating community;
Environmental Impacts, as a result of placing a reservoir at the proposed location, are not
extraordinary;
Cultural Resource Impacts, as a result of locating a reservoir at the proposed location, are
not too extensive; some avoidance measures and/or mitigation may be required;
The State of Wyoming has funding available through Water Accounts II and III for
irrigation system rehabilitation projects and storage projects; and
Filing of permits with the State Engineer’s Office will be necessary in order to utilize State
funding.

RECOMMENDATIONS
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Accept the findings of this report.
Pursue the Willow Creek Reservoir and Delivery System Rehabilitation Projects as two
separate projects.
Pursue all funding options available with regard to the Willow Creek Reservoir.
Engage WWDC in discussion as to the next steps in the process for obtaining construction
funding for the project.
Review Section VI, Environmental Consideration, for insight as to the impacts and
benefits of implementing the proposed reservoir.
Follow-up with required wildlife clearance surveys and environmental studies noted in
Section VII.
Consult with USFWS to determine all required environmental clearance.
File for necessary permits with SEO to construct and implement Willow Creek Reservoir.
Review the Draft Rehabilitation in detail to decide components to be repaired.
Review piping of laterals and reconsider merits of that type of reconfiguration.
Seek Level III funding of the Rehabilitation Project from WWDC as finally configured.
Seek Tribal and/or Federal Funding for the Willow Creek Reservoir and Canal
Rehabilitation Project(s).
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