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Executive Summary 

I. Introduction 

A. General 
The Owl Creek Level I Master Plan study is sponsored by the Owl Creek Irrigation District. 
Irrigated lands within the District are about 17,000 acres. However, there are water rights filed 
on about 30,000 acres within the Owl Creek Basin. The study intended to look at water 
supply basin-wide. In 1955, the United States Bureau of Reclamation (USBR) estimated that 
over the long-term, the average run-off was sufficient to meet irrigation requirements for about 
60% of the 17,000 cultivated acreage needs. Needless to say, irrigators have long been 
desirous of improving the water supply in the basin. 

B. Background 
Owl Creek Irrigation District was initially formed in 1935 inclusive of lands in the Lucerne 
Area served by the Cyclone Ditch System. In the 1940's, USBR began looking at storage 
possibilities in the upper basin as part of the Pick-Sloan Missouri River Basin Project (PS
MRBP). In 1955, the District entered into contract with the USBR to complete the Owl Creek 
Unit of the PS-MRBP. The Owl Creek Unit consisted of construction of Anchor Dam to 
provide for stored water in the Upper Basin, and construction of a primary pump station and 
re-lift pump station to supply water from the Big Hom River and Boysen Reservoir to 
irrigators in the original Owl Creek Irrigation District. The District was expanded at that time 
to include the lands further up the basin. The expanded district was formed with three (3) 
distinct areas, Upper, Middle and Lower (Lucerne). Irrigators in the Lower Area exchanged 
their direct flow appropriations from Owl Creek in the amount of 78.93 cfs for use by 
irrigators in the Upper and Middle Areas. Those rights and supply were replaced by the 
pumped water from the Big Hom River, amounting to 84 cfs. The pump stations were 
completed and turned over to the District for operation and maintenance in 1957. Anchor 
Dam was constructed from 1957 to 1960 by the USBR. The Reservoir has a design capacity 
of 17,354 Ac-Ft at elevation 6,441 feet. The contract between the USA and Owl Creek 
Irrigation District for construction of Anchor Dam provided stored water for irrigation of 
2,300 acres of land on the Arapaho Ranch. During initial filling in 1960/1961, sinkholes 
collapsed, precluding the possibility of filling the reservoir. Through 1971, USBR conducted 
soils borings, piezometer placement, radioisotope studies, gravimetric surveys, and infrared 
photography analysis all in attempt to more specifically identify problem areas in the reservoir 
floor. Through the same time frame, a number of contracts were issued to fill in emerging 
sinkholes. In 1970, the major sinkhole areas were diked off, with dikes rising to about 
elevation 6,410 feet. This completed efforts by USBR to seal the reservoir bottom. Anchor 
Reservoir is operated by the District under the provisions of a revised Amendatory Contract 
that has been in effect since 1993 and stores up to an estimated 5,000 Ac-Ft. 

Much of the land within the Owl Creek Basin lies in the Wind River Indian Reservation 
(WRIR). With completion of the General Adjudication of water in the Big Hom River 
system, certain reservation lands were awarded an 1868-reserved water right with a water duty 
of 4.3 Ac-Ftlac. The General Adjudication has created a more precarious water supply 
situation for territorial and states water rights holders. 
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c. Purpose 
The purpose of the Owl Creek Reconnaissance Level I Study is threefold: (1) evaluate the 
potential of providing additional water supply to the Upper and Middle Areas of the irrigation 
district and basin, (2) estimation of conveyance losses in the canyon between Anchor Dam 
and the confluence of the North Fork and South Fork of Owl Creek, and (3) identify water 
conservation measures including developing a rehabilitation plan for the Lower (Lucerne) 
Area. 

D. Setting 
The Owl Creek Irrigation District is located in Hot Springs County in west central Wyoming 
along the Owl Creek Drainage Basin. The altitude of the basin ranges from about 12,500 feet 
above sea level in the headwaters to the west to about 4,300 feet near the confluence of Owl 
Creek and the Big Hom River north of Thermopolis. The climate for this particular part of 
Wyoming is semi-arid, however, due to the size of the Owl Creek Irrigation District, the 
average annual precipitation and temperature is divided up into two areas: the Anchor 
Reservoir and Lower (Lucerne) Areas. The Anchor Reservoir Area receives an average 
annual precipitation of 12.2 inches and typically, this area receives about 56.0 inches of 
snowfall per year. Average temperatures at Anchor Reservoir range from an average low of 
1'F to an average high of 83<>P. The Lower (Lucerne) Area receives an average annual 
precipitation of 11.2 inches and receives about 30.7 inches of snowfall per year. Average low 
and high temperatures for the Lower (Lucerne) Area range from 8<>P to 92<>P. The majority of 
the moisture occurs as spring showers in April, May, and June for both areas. 

E. Sponsor Involvement 
As study sponsor, the Owl Creek Irrigation District maintained a very active role throughout 
the study. From the initial Scoping Meeting in July 2003 through the facilitated planning 
sessions in September and the November meeting, attendance by the Sponsor membership 
and other stakeholders has been very good. In addition, the Irrigation District Board has 
provided informal input and information on nwnerous occasions relative to the history of 
Anchor Dam, district operations, and crop rotation information. 

II. Upper and Middle Areas 

A. Resources 
The Owl Creek Drainage Basin is comprised of several drainages that eventually come 
together to form Owl Creek. These main drainages include the South Fork Owl Creek, North 
Fork Owl Creek, Middle Fork Owl Creek, Red Creek, Dry Cottonwood Creek, and Mud 
Creek. Long-term flow gauging records are only available on the South Fork and North Fork 
of Owl Creek. Estimated average annual runoff for those two drainages is 24,300 Ac-Ft and 
10,400 Ac-Ft, respectively. 

B. Resource Demands 
Irrigated lands in the Upper and Middle areas are estimated at 12,574 acres including 2,300 
acres on the Arapaho Ranch. Crops in this part of the Basin are limited to pasture, grass hay, 
and some alfalfa hay. Under average climatic conditions, the mean crop irrigation 
requirement (CIR) is estimated at 24,445 Ac-Ft (1.94 Ac-ftlac) and the diversion 
requirement is estimated at 46,079 Ac-Ft (3.66 Ac-Ftlac). 
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c. Existing Systems 
eAnchor Reservoir 
Appended to the 1993 Amendatory Contract between the USA and the Owl Creek Irrigation 
District as Exhibit B is a docmnent titled "Contract Supplement between Bureau of 
Reclamation and Owl Creek Irrigation District for the Care, Operation, and Maintenance of 
Anchor Dam, Dikes, and Anchor Reservoir Area." Article 2.4 of this docmnent provides that 
reservoir releases shall be made to the extent practicable to keep the reservoir water surface 
below elevation 6,400, which results in about 5,000 Ac-Ft of storage. Other articles require in 
case of unusual conditions or serious deficiencies in the care and OM&R of the facilities 
threatening or causing interruption of water service, upon notice by the Bureau, the District 
must make the repairs or submit a plan for approval to make the repairs to Reclamation within 
60-days. If the District fails to do either within 60-days, Reclamation may cause the repairs or 
operation changes to be made, and an appropriate share of cost shall be paid by the District. 
Another provision requires water only be provided to lands within the District unless written 
approval is given from the Contracting Officer ofUSBR. 

D. Distribution System 
e Upper and Middle Areas 
In the Upper and Middle Areas of the Irrigation District, water is distributed through a series 
of ditches, which are direct diversions from Owl Creek and its tributaries. There is not a 
stereotypical pattern of canals, laterals, and sub-laterals. The ditch headgates are regulated 
and routinely checked by the SEO Water Commissioner. Ditch maintenance and fannturn 
out settings are left up to the individual producers. Typically, Owl Creek is in regulation by 
mid-June each year. Only a few of the diversion structures include flow measurement 
devices. As required by the consulting contract and specifically requested by the Irrigation 
District Board at the Scoping Meeting, each diversion was located by survey coordinates and 
inspected during the summer of 2003. Inspection included an assessment of the diversion 
structures physical condition, nominal measurements of the structures dimensions, visual 
assessment of the structures hydraulic efficiency, and photographs taken. The information is 
accessible through the GIS database. Overall, the condition of the diversion structures is poor 
to good. Many of the diversions need significant repairs or improvements. A summary of 
diversions by area and drainage follows: 

Upper Area (Upstream of Hamilton Dome Highway) 
Owl Creek 2 diversion points 
South Fork of Owl Creek 11 diversion points 
Red Creek 3 diversion points 
North Fork of Owl Creek 13 diversion points 

Middle Area (Downstream of Hamilton Dome Highway) 
Owl Creek 19 diversion points 
Mud Creek 1 diversion point 

Total Diversion Points 49 

In many instances, the diversion point has migrated upstream from the original location due to 
washout and repairs over the years. There are a nmnber of locations where feeder or waste ditches 
run from an upgradient main ditch to a lower main ditch to supplement its supply. In many 
locations, the main ditches or canals experience significant losses. However, the producers seem 
to be content with the existing layout (re: comments from September 9th and 11th, 2003 Planning 
Meetings). 
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Arapaho Ranch encompasses some 2,300 acres of irrigated land and is situated near the lower end 
of the District's Upper Area. Several of the main canals, including the Padlock, McQueen, 
Chessington-Wilson, Sliney #1, Woodward-Johnson, and Dewitt, either pass through the ranch or 
the diversion is located on the ranch. The diversions and canals through the ranch are reasonably 
well maintained. Diversions and ditches serving other Tribal lands were not inspected. 

E. Alternatives to Increase Water Supply 
eAnchor Reservoir 
Several alternatives were reviewed to increase storage in Anchor Reservoir; they are: 

Graded Earth Liners 
ConcretelRCC/Grout Liners 
Synthetic Geo-membrane liners 
Single, Covered Geomembrane 
Single, Uncovered Geomembrane 
Double, Covered Geomembrane 

Any of the foregoing options would require a significant amount of subsurface investigation and 
preparation work prior to placing the liner. Due to geological conditions, the risk of a liner 
maintaining integrity is questionable. Small scale improvements were also considered including 
raising internal dikes to allow raising the water level. Consensus from the Bureau of Reclamation 
would be required to implement any option in raising the water level above the contractual 
elevation of 6,400. Order-of-magnitude cost estimates completed during the study indicate repairs 
being very costly. 

F. Other Storage Sites 
Eighteen other storage sites were identified and evaluated as part of this study. The sites included 
on and off channel and were reviewed in the following three step process: 

Initial Evaluation !District Screening 
Field Reconnaissance Screening 
Final Screening 

Sites were initially evaluated based on 16 factors. Five sites were retained as a result of the 
screening exercise. Late in the evaluation, a sixth site was retained, Site #5. 

G. Environmental Constraints 
The five retained sites were subjected to an initial environmental review with the following results: 

Comparison of Environmental Constraints for Each of the Five (5) Proposed Reservoir Sites: 
(Higher numbers imply more extensive impacts) 

Resource Site 1 Site 2 Site 8 Site 17 Site 18 
Mule Deer 1 3 3 3 2 
Pronghorn Antelope 2 3 2 3 1 
Sage Grouse 2 2 1 2 1 
Prairie Dog Colony 1 3 0 1 2 
Migratory Birds 1 3 2 2 3 
Riparian Vegetation 0 3 2 2 3 
Wetlands 0 3 2 3 1 

Aquatic Resources 0 3 1 3 2 
Subtotals 7 23 13 19 15 
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Time did not allow for environmental review of the sixth site, Site #5. Order-of-magnitude 
estimates indicate that developing new storage will likely be more feasible and less risky than 
rehabilitating Anchor Reservoir. 

H. Groundwater 
Both deep and shallow groundwater supply options have been evaluated. Deep wells would 
penetrate into the Tensleep Sandstones or Madison Limestone at estimated depths of 1,200 to 
7,500 bgs, depending on location. The deep Paleozoic aquifer system is capable of supporting 
high capacity irrigation wells (greater than 1,000 gpm). However, the cost per well is very high 
because of the depth required. Quality of water from the aquifer appears marginal based on data 
from wells in the adjacent area. Reported Total Dissolved Solids range from 844 mg/1 to 9,980 
mg/lit. 

The potential for shallow groundwater development is also relatively limited because of the 
thinness of the aquifer and the poor quality of water in the lower part of the basin. However, 
agricultural drains and sumps can be developed to increase and intercept return flows from 
surface-water irrigation. Sumps would be constructed to collect irrigation return flows by low 
head pumping. The sumps would be open trenches ± 300 feet long, 10-20 feet deep and about 20 
feet wide at the water surface. Th.is.type of structure can overcome the limijed saturated thickness 
and be able to pump 1,000 gpm or more. . 

Ground water from the . alluvial aquifer could be developed in conjunction with surface water. 
Water developed in this manner would be subject to regulation along with senior surface water 
rights. Depending on geographic location along the drainage, irrigation use of the water could be 
very limited. 

ill. Lower (Lucerne Area) 

A. Resources 
Water supply for the Lucerne area is provided via pumping from the Big Hom River. The 
primary pump station, located just west of U.S. Highway 20 and 3'i'2 miles north of Thermopolis, 
consists of two pumping capabilities: 

-44 cfs is furnished to the Upper Canal 
-40 cfs is furnished to the Lower Canal 

The 84 cfs of water supplied to the Lower Area is a direct appropriation from the Big Hom River, 
and represents the "Exchange Water" from Owl Creek given up by irrigators in the Lower Area, 
for the benefit of the Middle and Upper Areas; all part of the Owl Creek Unit of the Pick-Sloan 
Missouri River Basin Project (pS-MRB) as formulated by the USBR. The 84 cfs is comprised of 
78.93 cfs of exchange water plus 5.39 cfs of abandoned water right associated with the inundated 
lands under Anchor Reservoir. The water is stored in Boysen Reservoir and released on demand 
during the irrigation season. 
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B. Resource Demands 
Using the Contract Approval Decree of 1955 between the USBR and the Owl Creek Irrigation 
District, the allotted irrigated acreage in the Lucerne Area is 4,426 acres. The decree also 
acknowledged the agreement within the Owl Creek Irrigation District whereby the Lucerne 
irrigators would exchange their water rights on Owl Creek for the use of water provided by the 
Big Hom River. Pumping Plant # 1 consists of two pumps delivering 40 cubic feet per second 
(cfs) to the Lower Canal and two pumps delivering 44 cfs to the Upper Canal. The re-lift pump 
station located at the end of the Upper Canal is responsible for delivering 33 cfs to the Dempsey 
Canal. 

Since the District has a contractual and physical limitation on the irrigation water pumped, the 
cultivated acreage and/or crops is limited. During the highest demand period of July, the mean 
water supply appears ample (84 cfs supply vs. 69 cfs demand). The July maximum demand of 
96 cfs exceeds the pumping capacity of 84 cfs. During all other months, the supply is adequate. 
Certain reaches of the canal(s) experience seepage, which ranges from minor to major. If 
excessive canal losses are identified, it behooves the District to implement improvements. To 
arrive at a diversion requirement, losses are added to the CIR. Since more on-farm distribution 
piping and gated pipe are being used than historically, waste and deep percolation losses are 
assumed at 30% of the CIR. Because of some severe seepage areas, canal and distribution losses 
to the fann turnout are assumed at 400/0 of farm delivery (CIR plus on-farm losses). Again, these 
components are totaled to arrive at an overall diversion requirement. 

c. Existing System 
The Lower Area distribution system is comprised of the primary pump station (84 cfs), one re-lift 
pump station (33 cfs) and three main canals. The canal lengths are: 

-Upper Canal 
-Lower Canal 
-Dempsey Canal 

2.9 miles 
8.6 miles 
8.1 miles 

The distribution system is digitally mapped and can be accessed in the GIS database. 

The system was inventoried in the summer of 2003 and condition of the canals and main line 
structures are noted and documented and are catalogued in the GIS database. A paper copy 
tabulation of the structures and physical characteristics of the canals appears in the Final 
Report. 

Generally speaking, the channels are in fair to good condition as the District has systematically 
kept up with the cleaning. Most important with regard to the canals are noted areas of high 
seepage loss as shown on the maps. The district is concerned with implementing water 
conservation measures and better management of the water they have. At the planning meeting in 
November 2003 with Lower Area producers, these issues were discussed at length and priorities 
were set for implementing repairs and seepage control. Order-of-magnitude estimates helped 
guide those decisions. 

The primary pumps were refitted and replaced within the last few years and are in good operating 
condition. The re-lift pump station has been maintained similarly. 
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Structures along the canals are in varying states of physical conditions. The most widespread 
needs are to add safety features, such as wider catwalks, handrails, grab ropes, etc. Some 
structures need repairs to operate more efficiently. Many of the farm turnouts are of the Constant 
Head Orifice (CHO) type, allowing flow measurement. 

D. Rehabilitation Plan 
One of the primary objectives of this study is to formulate a Rehabilitation Plan and identify 
Water Conservation measures for the Lower Area. A review of suggested improvements was 
created from data gathered during the 2003 inspection. The information was presented and 
discussed with producers at a meeting held November 19,2003. The objectives and goals stated 
at the meeting were: 

-Develop a rehabilitation plan 
-Improve water conveyance 
-Decrease seepage loss 

• Rehabilitation Plan. The plan was presented on spreadsheets. The spreadsheets are 
arranged to illustrate the improvement priority, location down canal in stations, the feature 
name, description of required work, feature node number used in the GIS database, and photo 
numbers are also stored under the node number in the GIS database. Suggested improvements 
were weighed 1 through 4, with 1 being the highest priority. Major emphasis was placed on 
safety improvements to structures, as well as improving the conveyance of structures and the 
channel sections. Physical condition of the structure or feature was also a parameter. Based 
on input from the producers, the priorities were slightly revised and the Draft Rehabilitation 
Plan is presented in the Final Report. 

• Improve Water Conveyance. Other than improving some structures as noted, conveyance 
can be. best enhanced through systematic channel cleaning, heavy vegetation cleaning, and 
heavy vegetation removal. 

• Decrease Seepage Loss. Reducing seepage is a very high priority to the District for a 
number of reasons including: 

-Conserves water 
-Extends better supply to bottom of the system 
-Enables reclamation of down-gradient boggy fields 

Severe seepage areas were identified. Different ditch lining materials were considered for 
installation through these reaches. Results from a long term USBR study on lining types were 
reviewed and presented for use in Jhe Lower Area. 

Further cost feasibility evaluation should be undertaken before a decision is made on which 
liner type if any, is to be to used on the Lower Area. 

E. Polyacrylimide 
In recent years, polyacrylimide monomer (PAM) has been added to irrigation water to increase 
soil infiltration and also to reduce furrow erosion and scour in the fields. More recent work, 
particularly in Colorado, has focused on using anionic polymers to reduce seepage in canals and 
laterals. Field tests completed to date report varying degrees of success, depending on application 
methods, soil types, suspended solids in the water, condition of the canal cross-section, and other 
variables. Some testing, reports seepage reductions of 50-75% and greater. 
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As a result of these field trials in Colorado, it is appropriate to investigate the application of 
polymer to the canals on Lower (Lucerne) Area. The field trial work could be conducted as part 
of a Level II Study. Costs for treatment vary somewhat based on application methods, and 
whether repeated application or "spot treatment" follows the initial application. Reported costs 
from early work vary from $0.006/ff to $0.07/ft2 depending on the amount of cleaning required in 
each case. The best success has been reported where vegetation has been removed prior to 
polymer application. Cleaning a channel with capacity of 80-100 cfs varies from $1.00 -
$2.001L.F. 

IV. Conclusions and Recommendations 

A. Upper and Middle Areas 

1. There should be a seismic survey and geophysical study done on the floor of Anchor 
Reservoir using newer technology. 

2. Further investigation on the possibility of lining Anchor Reservoir. 

3. Funding and installation of three gauging stations: (1) right below Anchor Dam so that 
seepage and evaporation occurring within the reservoir can be determined; and to 
determine the conveyance losses through the canyon by comparing readings with the 
USGS and SEO (at Curtis Ranch) gauging stations downstream on (2) Red Creek and 
(3) Mud Creek. The gauging station on Red Creek needs to be built downstream of 
the confluence of Red and Dry Cottonwood Creek. 

4. Pursue the Operations Analysis and Optimization Study (Option No.4) as described in 
the Final Report. 

5. Subsequent to developing results from Option No.4, pursue other options discussed in 
the Final Report. 

6. If a deep aquifer test well is pursued, it should be located in lower Mud Creek. 

7. Review of land ownership to map specific boundaries of the Wind River Indian 
Reservation. 

8. In cooperation with USBR, increasing the height of Anchor Reservoir's internal dikes 
should be considered. 

9. Pursue investigation of the alternate reservoir sites recommended in this study 

10. Increasing inflow to selected alternate reservoir sites with in-basin diversions. 

11. Supplementing surface water with groundwater to increase water availability for 
alternate reservoir sites. The prospect of developing groundwater on the Mud Creek 
drainage would allow a longer irrigating season for residents of that area. 

12. Develop a computer program that the SEO Water Commissioner could use to monitor 
Basin runoff and diverted water. 
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B. Lower (Lucerne) Area 

1. Pursue the options for reducing canal and lateral seepage. Determine cost benefit 
ratios for the alternative types of canal linings. 

2. Installation of safety features. 

3. Install strategically placed gauging stations along the canal(s) to quantify seepage loss. 

4. Eliminate restrictive flow structures along the canal. 

5. Eliminate high seepage areas by building a new section of canal liner, treat canal or 
install a siphon to bypass seepage area. 

6. Place rip-rap in vulnerable areas along the canals. 

v. Master Plan 

The completion of this study has provided basic information necessary to formulate a Master Plan 
for Owl Creek Basin water development and conservation. The Master Plan consists of the 
products generated during the course of work; they are: 

A. Collected history and developed background information of the basin relative to water 
supply, water loss, water demand, geology, irrigation infrastructure, land ownerships, and 
water constraints. 

B. Project Map Products - This information is provided in digital format as a GIS database 
and various map products. A detailed discussion and itemization of information available 
in the GIS product is presented in the Final Report. 

All spatial data is in the UTM NAD 83 Zone 12 coordinate system. The data is classified 
below in three groups; collected data, design data, and contextual data. 

1. Collected Data was gathered with a Leica GS-50+ mapping grade GPS received 
using RACAL real-time correction in the summer of 2003. The data is an 
inventory of features along Owl Creek, the Dempsey Canal, Upper Canal, and 
Lower Canal. 

In addition to attribute data, the point themes are hyperlinked to photographs and, in some 
cases, field sketches of the feature. The collected point data includes a height attribute, 
which is a calculated NGVD29 orthometric (earth surface) height, derived from the GPS 
collected GRS80 ellipsoidal heights using Corpscon 5.11.08, and rounded to the nearest 5 
feet. 

The individual themes are described as follows: 

Canal: The Lucerne Area canals: Dempsey, Upper, and Lower Canals, identified by 
name and classified by seepage. 

Diversions: Diversions from Owl Creek identified by name and node number with 
selected attributes. 
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Lucerne Structures: Diversions from the Lucerne Area canals identified by type and 
node number and selected attributes. 

Lucerne Features: Non-structural features along the Lucerne area canals (erosion, 
seepage areas, farm turnouts). 

Recording Stations: Flow gauging stations identified by agency and node number with 
selected attributes. Hyperlinks to photos of some stations. 

Trial Diversions: Possible diversion points for the proposed North to South Fork and the 
proposed South to North Fork diversion, identified by node number. 

2. Design Data is comprised of possible diversions and reservoirs alternatives 
discussed in the Final Report. 

Proposed Resenroirs: Possible reservoir site alternatives discussed in the Final Report. 

3. Contextual Data consists of background layers, which are included on the project 
CD, but were not produced by the consultants in conjunction with this project. 
The layers provide spatial context for the gathered and design data. They include: 

1995 USGS aerial photography Digital Ortho Quarter Quads (DOQQ) 1:12,000 scale 

Ownership - Wyoming Gap Analysis land ownership and management published 
December 1, 1996, 1: 1 00,000 scale 

State roads, Creeks and Bighorn River U.S. Bureau of Census TIGER 1 :100,000 

C. Summary of proposed improvements and projects relative to water development and 
conservation in the Owl Creek Basin; they include: 

1. Further investigation of recommended reservoir sites 
2. Establishing three recommended flow gauging stations 
3. Option No.4 Operation Analysis and Optimization Study of Anchor Reservoir 
4. Specific mapping of WRlR Lands 
5. Development of software for use by SEO to monitor runoff 
6. Draft Rehabilitation Plan for improvements to the Lower (Lucerne) distribution 

system 
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