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1.0 INTRODUCTION 
 
 On June 1, 2002, Anderson Consulting Engineers, Inc. (ACE) entered a contract with the 
Wyoming Water Development Commission (WWDC) to provide professional services to the 
Hidden Valley Pipeline Level II Feasibility Study.  The purpose of this study was to:  (a) 
evaluate replacement of the existing open ditch system with a pressurized pipe system; and (b) 
evaluate the potential of constructing a re-regulation reservoir to better manage deliveries and 
operational waste.  As indicated on Figure 1, both projects are located within the service area of 
the project sponsor, the Midvale Irrigation District. 
 

 
Figure 1.  Location Map 

 
 
1.1 History of the Hidden Valley Pipeline Project  

 
The Wind River Water Management Study (Study) was initiated in 1991 to develop a 

comprehensive water resource plan that would satisfy all established water uses within the Wind 
River Basin.  The Study, jointly managed by the Bureau of Reclamation, Wyoming Water 
Development Commission and the Shoshone and Arapaho Tribes, was originally designed to 
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proceed in three phases.  Phase I consisted of a preliminary assessment of water conservation and 
management opportunities and included development of alternatives that could expand the 
useable water supply.  The results of the Phase I Report (USBR, 1993), pertinent to the Midvale 
Irrigation District, identified several conservation and management alternatives including the 
Hidden Valley Pipeline Project and the Sand Gulch Re-Regulation Reservoir.   

Components of the Hidden Valley Pipeline Project, as indicated in the Phase I Report, 
included installation of a pressurized pipeline and construction of a re-regulation reservoir.  
Construction of the improvements was estimated to produce average annual water savings of 
approximately 12,900 acre-feet through a reduction in seepage, operational waste and on-farm 
deliveries. 

As indicated on Figure 1, the Hidden Valley area is located adjacent to the Wind River at 
the eastern extremity of the Pilot Canal and directly west of the southern end of Boysen 
Reservoir.  Hidden Valley consists of approximately 2,090 acres with irrigation water delivered 
through almost the entire length (38 miles) of the Pilot Canal and into the Hidden Valley Lateral. 
The primary conveyance facilities associated with the Hidden Valley Lateral include 
approximately seven miles of open lateral/ditch along with two primary sublaterals. 

Water deliveries to irrigators within the Midvale Irrigation District have reportedly varied 
from 2.75 to 3.5 acre-feet/acre; however, water deliveries in the Hidden Valley area typically 
exceeded 4 to 4.5 acre-feet/acre given the relatively coarse soils in this portion of the service 
area.  In 1993, the average on-farm irrigation efficiency within the Midvale Irrigation District 
was estimated by the NRCS (formerly SCS) to be 41%.  This reflects the various irrigation 
application systems that include flood irrigation, gated pipe, and side rolls as well as center pivot 
sprinkler systems.  Within the Hidden Valley service area, flood irrigation methods are widely 
utilized. 

 
 

1.2 Existing Structures 
 

A field inventory was conducted by ACE to evaluate the existing irrigation structures.  
The inventory included an investigation of the Hidden Valley North and South Lateral and 
sublateral conveyance system; bifurcation structure; two measurement structures; two siphons; 
and several check structures, drop structures, culvert crossings, and individual turnout structures.  
In general, the majority of the structures are in good condition with a remaining design life 
ranging from 15 to 20 years.  Exceptions include three culvert crossings consisting of corrugated 
metal pipe and two individual turnout structures where the remaining design life was estimated 
to be less than 10 years. 
 
 
1.3 Seepage Investigations 
 

A seepage study was completed to identify the magnitude of potential water losses in the 
irrigation conveyance facilities associated with the Hidden Valley Lateral.  The results of the 
seepage study revealed an annual loss of approximately 2,460 acre-feet, with 2,090 acre-feet 
attributed to seepage along the North Lateral and approximately 370 acre-feet attributed to 
seepage along the South Lateral. 
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1.4 Irrigation Efficiency 
 
An analysis was completed to determine the potential benefits associated with various on-

farm improvements.  By improving irrigation application efficiency thereby reducing the water 
required on the farm, water savings associated with a reduction in ditch diversions can be 
realized and corresponding costs of operation, maintenance, and improvements can potentially 
be reduced.   
 Three potential on-farm improvement scenarios were developed to quantify potential 
conservation savings and evaluate corresponding costs associated with implementation of these 
improvements.  Each scenario assumes that the existing laterals are replaced with a pipeline. The 
evaluation of the three on-farm improvement scenarios is presented in Table 1. 

 
Table 1.  On-Farm Improvement Alternatives. 

 

Scenario Irrigation Method 
On-Farm  

Savings (AF)

Total 
Savings* 

(AF) 

Implementation
Cost ($) 

1 90% Sprinklers, 10% Gated Pipe 6,890 10,080 1.21 Million 
2 45% Sprinklers, 55% Gated Pipe 5,900 9,090 1.02 Million 
3 20% Sprinklers, 30% Gated Pipe, 50% Flood 3,845 7,030 0.5 Million 

* Includes savings in operational waste of approximately 730 AF and savings in seepage of 2,460 AF. 
 
 
1.5 Rehabilitation Plan 
 

Seepage Loss Alternatives. A preliminary evaluation of rehabilitation alternatives to 
mitigate seepage losses was completed and based on construction cost, operation and 
maintenance costs, and potential savings in water supply.  Installation of a PVC pipeline was 
selected for the following reasons:  (a) installation of the pipeline maximized the potential 
savings in water supply, (b) construction costs were comparable to the other lining alternatives, 
(c) annual operation and maintenance costs are lower, and (d) installation of a pressurized 
pipeline promotes the transition to more efficient on-farm irrigation methods and additional 
water savings. 

Discussions with representatives of the Midvale Irrigation District and the Wyoming 
Water Development Commission indicated that design of the pipeline for the historic flood 
irrigation methods was not considered practical or cost effective.  Consequently, the conceptual 
evaluation and design of pipeline alternatives assumed that some level of on-farm improvements 
would occur in the future and included the three scenarios presented previously. 
 For the three on-farm improvement scenarios, peak daily diversion estimates were 
generated assuming all landowners were irrigating simultaneously.  Based on this assumption, 
the peak daily diversion estimates were determined to be 40 cfs, 55 cfs, and 75 cfs, respectively 
for Scenarios 1, 2 and 3. 

Several factors were considered during the evaluation of the pipeline alternatives.  These 
factors included potential water savings, cost of the improvements, cost/acre-foot of water 
savings, and potential for implementation.  Table 2 presents a summary of the pertinent data 
utilized to evaluate the pipeline alternatives. 
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Table 2.  Summary of Pertinent Data for Pipeline Alternatives. 
 

Scenario Cost ($) 
Conservation 

(AF) 
Cost/AF

Scenario 1: 
 40 cfs Pipeline 

On-Farm Improvements:  90% Sprinkler/10% Gated Pipe 

 
1,128,000 
1,210,500 

 
3,188 
6,889 

 
354 
176 

Subtotal Scenario 1 2,338,500 10,077 233 
Scenario 2: 
 55 cfs Pipeline 
 On-Farm Improvements:  45% Sprinkler, 55% Gated Pipe 

 
1,358,000 
1,022,500 

 
3,188 
5,902 

 
426 
173 

Subtotal Scenario 2 2,380,500 9,090 262 
Scenario 3: 
 75 cfs Pipeline 
 On-Farm Improvements:  20% Sprinkler, 30% Gated Pipe, 
 50% Flood 

 
1,750,000 
501,000 

 
3,188 
3,844 

 
549 
130 

Subtotal Scenario 3 2,251,000 7,032 320 
 
 
Based on the information is Table 2 and the potential to promote the conversion to more efficient 
on-farm irrigation methods, Scenario 2 was selected for more detailed design and cost 
estimation. 
 
 Re-Regulation Storage Reservoirs.  Two re-regulation storage sites were investigated to 
determine the potential benefits associated with a reduction in operational waste.  The two 
reservoir sites included: 
 

 Hidden Valley Re-Regulation Reservoir:  a reservoir adjacent to the wasteway 
structure at Mile Marker 36.8 of the Pilot Canal (immediately west of the Hidden 
Valley Lateral); and  

 
 Sand Gulch Re-Regulation Reservoir:  enlargement/replacement of an existing 

reservoir on Sand Gulch south of the Pilot Canal and in the vicinity of the Camp 5 
Wasteway. 

 
Given the magnitude of the operational waste that is potentially available at the Camp 5 
Wasteway Structure, two storage alternatives were evaluated for the Sand Gulch Re-Regulation 
Reservoir. 

Similar to the pipeline alternative evaluation, several factors were considered during the 
evaluation of the re-regulation reservoir alternatives.  These factors included potential water 
savings, cost of the improvements, cost/acre-foot of water savings, potential beneficiaries, and 
operational considerations.  Table 3 presents a summary of the pertinent data utilized to evaluate 
the first three factors. 
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Table 3.  Summary of Pertinent Data for Re-Regulation Reservoir Alternatives. 
 

Alternative Cost ($) 
Conservation 

(AF) 
Cost / AF 

Hidden Valley Re-Regulation Reservoir 3,428,000 2,300 1,490 
Sand Gulch Re-Regulation  Reservoir (480 AF) 1,374,000 7,950 173 
Sand Gulch Re-Regulation Reservoir (1,160 AF) 1,822,000 7,950 229 
 
 Following consideration of the above information and factors related to potential 
beneficiaries and the capability to divert and store operational waste, the larger Sand Gulch Re-
Regulation Reservoir (1,160 AF) was recommended for more detailed design and cost 
estimation. 
 
 
1.6 Conceptual Design and Cost Estimates 

 
The conceptual design of the Hidden Valley Pipeline focused on the following 

components: check structure, two measurement structures, the intake structure for the pipeline, 
and the pipeline.  Based on the conceptual design information, the total project cost was 
determined and is presented in Table 4.  A plan view of the pipeline is presented in Figure 2. 

 
Table 4.  Hidden Valley Pipeline Conceptual Cost Estimate. 

 

Component 
Materials Cost 

($) 
Labor / Equipment 

Cost ($) 
Total Construction 

Cost ($) 
Check Structure 32,300 33,400 65,700 
Measurement Structures (Pilot Canal) 15,300 25,000 40,300 
Intake Structure 33,600 37,200 70,800 
Pipeline 1,185,100 1,185,100 2,370,200 

Cost of Project Components 1,266,300 1,280,700 2,547,000 
Engineering (10%) NA 254,700 254,700 

Subtotal 1,266,300 1,535,400 2,801,700 
Contingency (15%) 190,000 230,300 420,300 

Total Construction Cost 1,456,300 1,765,700 3,222,000 
Final Plans / Specifications NA 150,000 150,000 
Permitting / Mitigation NA 5,000 5,000 
Legal Fees NA 5,000 5,000 
ROW / Access NA 5,000 5,000 

Total Project Cost 1,456,300 1,930,700 3,387,000 
 
 As indicated in Figure 3, the conceptual design of the Sand Gulch Re-Regulation 
Reservoir included diversion facilities from the Pilot Canal, dam embankment, principal and 
emergency spillways to Sand Gulch, and outlet facilities to Pilot Canal.  The total project cost for 
the Sand Gulch Re-Regulation Reservoir was obtained from the conceptual design details and is 
presented in Table 5. 
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Table 5.  Sand Gulch Re-Regulation Reservoir Conceptual Cost Estimate. 
 

Component Materials Cost ($) 
Labor / Equipment 

Cost ($) 
Total Construction 

Cost ($) 
Pilot Canal Check Structure 33,300 35,200 68,500 
Pilot Canal Diversion Structure 75,700 72,500 148,200 
Baffled Outlet Structure 3,800 6,300 10,100 
Dam Embankment 454,900 479,900 934,800 
Principal Spillway (Sand Gulch) 48,700 39,800 88,500 
Emergency Spillway (Sand Gulch) 67,500 63,800 131,300 
Outlet Works (Pilot Canal) 43,100 34,000 77,100 

Cost of Project Components 727,000 731,500 1,458,500 
Engineering (10%) NA 145,900 145,900 

Subtotal 727,000 877,400 1,604,400 
Contingency (15%) 109,000 131,600 240,600 

Total Construction Cost 836,000 1,009,000 1,845,000 
Final Plans / Specifications NA 120,000 120,000 
Geotechnical Investigation 50,000 NA 50,000 
Permitting / Mitigation 25,000 NA 25,000 
Legal Fees NA 10,000 10,000 
Land Acquisition 180,000 NA 180,000 
ROW / Access NA 15,000 15,000 

Total Project Cost 1,091,000 1,154,000 2,245,000 

 

 

1.7 Conclusions and Recommendations 

 
Based on the information presented in the previous chapters, the following conclusions 

and recommendations are provided. 
 

1. In recent years, water shortages have focused attention on the need to conserve 
existing irrigation supplies.  Specifically within the Midvale Irrigation District, 
this attention focused on conservation associated with the Hidden Valley Lateral.  
Previous studies completed by the USBR identified the Hidden Valley Lateral as 
a potential source of water loss associated with seepage, operational waste, and 
inefficient on-farm methods of application.  Alternatives initially identified to 
conserve water included pressurized pipelines, re-regulation reservoirs, and on-
farm improvements. 

 
2. Water delivery in the Hidden Valley service area was previously reported to 

exceed 4.5 acre-feet per acre.  The results of this study indicated a average value 
in excess of 5.5 acre-feet per acre. 

 
3. Seepage along the main delivery canal/laterals was previously reported to be 

2,400 acre-feet annually.  Based on a seepage investigation completed during this 
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study, annual seepage losses were estimated to be 2,459 acre-feet.  Installation of 
a pipeline will conserve the annual seepage losses. 

 
4. Operational waste in the Hidden Valley service area was previously reported to be 

2,900 acre-feet/yr.  This study identified 729 acre-feet/yr that is operationally 
wasted through the end of the laterals.  The difference between the two values 
reflects operational waste that was delivered through the individual turnout 
structures.  Installation of a pipeline will conserve operational waste through 
adjustment of lateral diversions to the demands. 

 
5. Previous studies identified potential conservation savings of 4,400 acre-feet with 

implementation of on-farm improvements.  This study identified potential 
conservation savings ranging from 3,800 acre-feet to almost 6,900 acre-feet. 

 
6. Three pressurized pipeline alternatives were investigated during this study. The 

alternative selected for conceptual design assumed conversion of existing flood 
irrigation methods to 45% sprinkler application and 55% gated pipe.  Potential 
water savings for this alternative were estimated to be approximately 3,200 acre-
feet with construction of the pipeline and 5,900 acre-feet associated with 
implementation of on-farm improvements. 

 
7. Two potential re-regulation reservoir sites were investigated to provide an 

opportunity to reduce operational waste.  The Hidden Valley Re-Regulation 
Reservoir was estimated to conserve 2,300 acre-feet at a cost of $1,490 per acre-
foot.  The site selected for the Sand Gulch Re-Regulation Reservoir was estimated 
to conserve as much as 7,950 acre-feet.  Two storage alternatives were evaluated 
for the Sand Gulch Re-Regulation Reservoir with the cost ranging from $173 to 
$229 per acre-foot for a storage pool of 480 acre-feet and 1,160 acre-feet, 
respectively.  Based on the results of the reservoir alternative evaluation, the Sand 
Gulch Re-Regulation Reservoir with a storage pool of 1,160 acre-feet was 
selected for conceptual design. 

 
8. Based on the conceptual design information, construction cost estimates were 

generated for the Hidden Valley Pressurized Pipeline.  The total project cost was 
determined to be $3,387,000 and included a materials cost estimate of $1,456,300.  
Assuming conservation savings associated with the pipeline of approximately 
3,200 acre-feet, the cost per acre-foot is determined to be $1,058.  Implementation 
of on-farm improvements associated with installation of the pipeline is estimated 
to cost $1,022,500.  The conservation savings associated with the on-farm 
improvements is estimated to be 5,900 acre-feet; consequently, the cost per acre-
foot is determined to be $173.  Following construction of all improvements, the 
combined cost per acre-foot is estimated to be $485. 

 
9. The total project cost estimate generated for the Sand Gulch Re-Regulation 

Reservoir was determined to be $2,245,000.  The project cost estimate includes 
$1,091,000 for materials, and the cost of land acquisition, geotechnical 



wywdc19 exec sum.doc 10 Anderson Consulting Engineers, 
Inc. 

investigation and permitting.   Assuming potential conservation of 7,950 acre-
feet, the cost per acre-foot is estimated to be $282. 

 
10. Funding for the pressurized pipeline and re-regulation reservoir is available 

through the Level III construction funding administered by the WWDC.  
Assuming the Midvale Irrigation District is capable and willing to provide the 
labor and equipment for construction, opportunities also exist to utilize the grant 
portion of this funding source to obtain the materials necessary for construction. 

 
11. Funding for on-farm improvements is limited.  Presently, the EQIP Program 

offers the best source of funding although funding is limited and highly 
competitive.  Alternatively, low interest loans available through the Office of 
State Lands and Investments merit further investigation. 

 
Utilizing the information presented above, it is recommended that the Midvale Irrigation 

District submit an application for funding of the Hidden Valley Pressurized Pipeline.  Given the 
construction capability and the previous project experience of the Midvale Irrigation District, the 
application should assume utilization of the grant portion of the funding to obtain the materials 
necessary for construction of the projects. 

It is also recommended that the Midvale Irrigation District submit an application for 
funding of additional studies to include a geotechnical investigation, assessment of specific 
permitting requirements, and evaluation of land acquisition costs pertinent to the Sand Gulch Re-
Regulation Reservoir.  Based on the results of the study, the conceptual design and cost estimates 
for the re-regulation reservoir should be refined.  Should the re-regulation reservoir be 
determined to be technically and economically feasible, it is recommended that an application for 
Level III funding be submitted to the WWDC. 
 Finally, it is recommended that continuing effort should be focused on identification of 
funding sources that can be utilized to subsidize on-farm improvements.  




