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I. INTRODUCTION 

On April 10, 2020 Anderson Consulting Engineers, Inc. (ACE) entered into a contract with the 
Wyoming Water Development Commission (WWDC) to provide professional services in support of the 
Owl Creek Irrigation District Lucerne Master Plan, Level I Study.  The Owl Creek Irrigation District (OCID) 
requested the study to assess the condition and needs, both operational and rehabilitation, for pump 
systems, spillways, conveyance structures, and headgate/turnouts for the Lucerne Area within the 
District.   

The Owl Creek Irrigation District (OCID) was initially formed in 1935 and incorporated areas near 
Lucerne served by the Cyclone Ditch.  As part of the Pick-Sloan Missouri River Basin project, it was 
expanded to include the Upper Basin in the 1940s.  Following a contract between the OCID and the United 
States Bureau of Reclamation (USBOR) in 1955, Anchor Dam was ultimately built in the upper basin.  At 
that time, the OCID was expanded to include lands in the upper portions of the Owl Creek basin consisting 
of three distinct management areas:  Upper Division, Middle Division, and Lower Division (Lucerne Area).  
Irrigators in the Lucerne Area of the OCID exchanged senior but less reliably available direct flow water 
rights (78.932 cfs) from Owl Creek for use by irrigators in the Upper and Middle Divisions.   Those rights 
were replaced by less senior but more reliably available water pumped from the Big Horn River (84 cfs).  
Both the Main Pump Station and Re-Lift Pump Station were constructed by the USBOR and turned over 
to the OCID for operation and maintenance in 1957.  Today, the OCID maintains the pump facilities, while 
the Lucerne Pumping Plant Canal Company (a branch of the OCID) manages water deliveries and the 
distribution system. 

This Owl Creek Irrigation District Lucerne Master Plan project focuses on the Lucerne Area of the 
OCID (Figure 1).  The Lucerne Area consists of approximately 4,400 acres with 103 individual users being 
served by the Lucerne Area canal system.  The Lucerne Area canal system is nearly 22 miles in length, 
consisting of four distinct canals/ditches.  Water is diverted from the left bank of the Big Horn River 
approximately 3.5 river miles north of Thermopolis, Wyoming via a boulder/large rock diversion structure. 

The canal system in the Lucerne Area of the OCID relies almost entirely on the two pump 
installations.  The Main Pump Station directs flow to both the Lucerne Ditch (40 cfs) and the Re-Lift Canal 
(44 cfs).  Once pumped to the Lucerne Ditch, water flows via gravity northerly to its users.  Water pumped 
to the Re-Lift Canal flows westerly, serving users along its course with the remaining flow (up to 33 cfs) 
being pumped up to the Dempsey Ditch at the Re-Lift Pump Station.  From there water flows northerly 
via gravity to its users.  During free water periods or when users in the Upper and Middle Divisions of OCID 
are not fully utilizing their water rights, pumped water from the Re-Lift Pump Station is joined by water 
diverted to the Dempsey Ditch at the Owl Creek headgate. 

At the initiation of this study, representatives of the OCID expressed primary concern over the 
age of pumping facilities and their power generating facilities.  With the pumps and transformers being 
nearly 70 years old, parts for the pumps are difficult to obtain and repairs can take extended periods of 
time.  There is a significant concern that failure of one or both of the aging transformers could result in 
the loss of a significant portion of an irrigation season.  The exposed portions of the pressurized steel pipes 
exiting the pump stations have been repaired and patched on numerous occasions.  During these repairs, 
the pipe walls have been found to be thin and fragile, likely due to abrasion and perhaps corrosion.  
Seepage is evident at the base of the buried pipe served by the Main Pump Station, leading to concerns 
that the buried asbestos-concrete pipes at both the Main Pump Station and Re-Lift Pump Station have 
developed leaks and may be subject to broader failure.  The OCID also desires to increase pump capacity 
to increase early water supply during periods of free water. 

Seepage losses have been a long-standing concern for the OCID, particularly along the Lucerne 
Ditch, although  seepage  has  also  been identified  along  both the  Re-Lift Canal  and  Dempsey Ditch.  A  
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Figure 1.  Vicinity Map for Owl Creek Irrigation 
District, Lucerne Area 
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quantitative seepage loss study was conducted in 2006 along all three of these channels.  While seepage 
was identified along both the Re-Lift Canal and Dempsey Ditch, the OCID is primarily concerned with 
seepage along significant reaches of the Lucerne Ditch. 

The OCID faces numerous other facility repair and rehabilitation challenges typical of aging 
infrastructure on a 22-mile system that has seen few upgrades since the 1950s.  The system needs are 
exacerbated by the already high assessment rates resulting from the high cost of supplying irrigation 
water to a relatively small area through a multi-pump system.  Consequently, the OCID expressed an acute 
interest in pursuing funding through the USBOR’s WaterSMART program.  As a result, this study provided 
research and technical assistance to support an application for a WaterSMART Water and Energy 
Efficiency Grant.  

In view of the previous information, the primary purposes of the current study project are 
itemized below:  

• Conduct an assessment of all irrigation infrastructure associated within the Lower Division 
(Lucerne Area) of the OCID and document the condition, functionality, and longevity of each 
structure. 

• Evaluate the 2006 seepage study in the context of current system conditions in an attempt to 
identify potential seepage mitigation measures.  

• Develop a comprehensive GIS/database mapping product that facilitates the planning process, 
documents the inventory of structures, and provides valuable data to the OCID to promote 
operation and management of water deliveries, as well as implementation of planned 
improvements. 

• Develop a prioritized list of rehabilitation recommendations for the OCID based upon structure 
condition and function to facilitate implementation of proposed improvements. 

• Prepare conceptual level designs and cost estimates that support a legislative request for Level III 
construction funding for the Lucerne Area pumping facilities, and Level II investigation funding for 
all other system improvements. 

• Investigate alternative sources of funding for the proposed rehabilitation plan and provide 
research and technical assistance to support a USBOR WaterSMART grant application by the 
District. 

 
II. PROJECT MEETINGS 

Four project meetings were held during the course of this study.  All meetings were attended by 
the WWDO Project Manager, representatives from the Owl Creek Irrigation District (including various 
Board members and the District accountant), and staff members from the consultant project team. 

The scoping meeting was held in April 2020.  One of the primary points of discussion at this 
meeting was the condition of the OCID pump stations.  Since the OCID pump stations had not previously 
been studied, they would normally fall under the Level I category.  However, given the urgent need for 
rehabilitation or replacement of the pump stations, the WWDO perceived the current study to be a sort 
of hybrid.  While this study generally followed a Level I process, conceptual designs and cost estimates for 
the pump stations were intended to be prepared at a sufficient level of detail to support a Level III funding 
request.  The OCID expressed particular interest in the USBOR’s WaterSMART funding program to support 
replacement or rehabilitation of the pump stations, particularly emphasizing the Main Pump Station.   

The first project coordination meeting was held during the July 2020 meeting of the OCID.  Pump 
design options were discussed, along with the WaterSMART grant application process.  It was agreed that 
the Master Plan needed to be completed prior to making application and, as such, the WaterSMART 
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application would be made in 2021.  This meeting was held in conjunction with the first phase of the 
system inventory which included a tour by District staff of critical facilities and issues throughout the 
system. 

The second project coordination meeting, held in February 2012, included a summary and 
discussion of the system inventory.  The initial needs prioritization was discussed to ensure the 
rehabilitation plan meets the expectations of the District.  Nelson Engineering presented pump station 
improvement options and initial concept costs.  Given the age of the transformers serving the pump 
stations and expected challenges with repairing them, it was concluded that pump station rehabilitation 
must include transformer replacement. Other major facilities were discussed, along with the prior 
seepage study and correlation to current site conditions. 

The third project coordination meeting was held during the July 2021 meeting of the OCID.  This 
meeting focused on the draft report, particularly the project prioritization and which project components 
should be included in the WaterSMART grant application.  The District directed the project team to include 
replacement of the Main Pump station and rehabilitation of the Re-Lift Pump Station, as well as 
replacement of all pump station outlet/transmission pipes, the wasteway near the Cyclone headgate, the 
Inlet Canal headgate and access bridge.  It was recognized that even if USBOR and WWDC grant 
applications were successful in obtaining funding, this approach would require the District to take on some 
level of debt service. 
 
III. GEOGRAPHIC INFORMATION SYSTEM 

Development of the Owl Creek Irrigation District GIS Database consisted of accumulating existing 
data related to the study area, updating datasets to improve accuracy or add new information, and 
generating new GIS data products that aided in the analysis of the Districts assets to produce the 
recommendations described in the Rehabilitation Plan.  The collected data were incorporated into an ESRI 
geodatabase according to the standards identified in the updated GIS Standards Technical Memorandum 
V.3.1 (April 2021).  This geodatabase contains all data created and utilized during the project.  All datasets 
included in the deliverable geodatabase were attributed with metadata according to the standards 
described in the Version 3.1 of the GIS Standards Memorandum. 
 
IV. STRUCTURE INVENTORY AND EVALUATION 

ACE utilized GPS technologies to expedite field data collection procedures and to streamline 
incorporation of the data into the GIS environment.  Data collected during this phase of the project were 
integrated into a project GIS to facilitate data analysis, data maintenance, and presentation.  A total of 
205 structures and 19 channel features were inventoried and evaluated during this phase of the project.  
Inventoried structures ranged from the pump stations, pressurized pipes, headgates and diversions, 
culverts, siphons, checks, wasteways, and lined reaches serving as the entire supply system, to individual 
farm turnouts and other ancillary channel features.  The majority of structures were classified as being in 
“good” or “fair’ condition (57 percent and 29 percent, respectively).  Approximately 10 percent of the 
structures inventoried were classified as being in “poor” condition and 4 percent were classified as 
“failing”.  Figure 2 is a map showing the location of the inventoried structures and their condition within 
the Lucerne Area of the OCID. 

 



 5 Anderson Consulting Engineers, Inc. 

 

Figure 1.  Vicinity Map for Owl Creek Irrigation 
District, Lucerne Area 

Figure 2.  OCID Lucerne Area Structure 
Condition Map 
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V. SEEPAGE EVALUATION 

Two previous seepage studies of the canals and ditches within the Lucerne Area of the OCID were 
reviewed and evaluated in the context of current observations of seepage evidence.  The following 
recommendations were derived from this evaluation: 

(1) Seepage within the nearly 1,700-foot reach of the Lucerne Ditch directly downstream of the 
concrete-lined section of the ditch below the Main Pump Station outlet should be mitigated using 
a combination of concrete lining and a siphon to cutoff a large bend where the ditch 
circumnavigates a natural draw into which seepage appears to be significant. 

(2) Seepage within the approximately 3,400-foot reach of the Lucerne Ditch directly upstream of the 
siphon under Owl Creek may require mitigation with a concrete-lined ditch section; however, in an 
attempt to reduce costs, further investigation is suggested to isolate specific areas of seepage loss. 

(3) The remaining reaches suspected of contributing to seepage losses should be studied further to 
better determine the magnitude of losses and the efficacy of implementing mitigation measures. 

 
VI. OPERATION AND IRRIGATION EFFICIENCY ANALYSIS 

The analysis of annual water needs, given current cropping patterns within the OCID Lucerne 
Service Area, identified that 8,158 acre-feet is necessary to meet the average CIR for the area.  Considering 
current on-farm application methods, an additional 6,215 acre-feet needs to be delivered to farm turnouts 
to meet the CIR demand.  Potential water savings associated with two on-farm irrigation improvement 
scenarios were evaluated.  These two scenarios attempted to account for potential conservation 
improvements in the context of topographic and parcel configuration limitations with the Lucerne Area 
of the OCID.  Given the various physical constraints within the Lucerne Area, the scenarios are necessarily 
limited in their ability to increase on-farm efficiencies. 

The results of this irrigation efficiency analysis concluded that fairly significant (11%) water savings 
could be achieved by converting as much of the acreage currently served by flood and gated pipe to 
sprinkler methodologies, while converting as much flood irrigation with gated pipe would result in 
relatively modest (6%) water savings.   

 
VII. REHABILITATION PLAN PRIORITIZATION AND FORMULATION 

In an effort to prioritize rehabilitation or replacement of individual structures within the Lucerne 
Area of the OCID, as part of the field assessment, each structure was classified as ‘good’, ‘fair’, ‘poor’, or 
‘failing’.  Considering the 127 unique structures or channel features other than farm turnouts (FTOs), 23 
structures were identified as poor and failing, while another 28 were characterized as fair but needing 
some rehabilitation.  Of the 97 FTOs identified during the field inventory, eight were determined to be 
poor or failing, while 14 others were identified as fair but needed some type of improvement. 

Due to the number of structures that need to be considered for replacement or rehabilitation, a 
focus was placed on the non-FTOs that are characterized as poor or failing.  These 23 structures were 
placed into the following three priority groups: 

• Priority Group 1 – Pump and Pump Support Facilities 
• Priority Group 2 – Water Supply and Auxiliary Facilities 
• Priority Group 3 – Conveyance Facilities and Seepage Mitigation 

Figure 3 is a map of the 23 poor and failing structures which also shows the location and priority 
grouping of these structures.  Figure 4 is map of the 28 fair-rated structures needing improvement, as well 
as the 22 farm turnouts that are either rated as poor or failing, or fair and needing attention. 
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Figure 1.  Vicinity Map for Owl Creek Irrigation 
District, Lucerne Area 

Figure 3.  Poor and Failing Structures to be 
Improved (Priority Groups 1, 2 & 3) 
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Figure 4.  Fair Structures and Farm Turnouts   
Needing Rehabilitation 
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VIII. CONCEPTUAL DESIGNS AND COST ESTIMATES 

For Priority Groups 1, 2 & 3, concept designs were prepared at varying levels of detail depending 
on the structure type.  Nelson Engineering prepared detailed concept designs for both pumping lift 
stations beginning with algae removal facilities in front of the lift stations and extending through the outlet 
pipes to the concrete thrust blocks.  Nelson’s designs also include new transformers for both pump 
stations.  For the other relatively complex structures within Priority Groups 1, 2 & 3, site-specific 
conceptual designs were prepared based on dimensional and geometric conditions determined by both 
field measurements and analysis of detailed aerial photography.  While these are still considered to be 
conceptual designs, they should reasonably represent the required improvements for these more 
involved facilities.  Standard conceptual designs were produced for checks, culverts, and drops based on 
typical design drawings for irrigation structures.  These typical designs were adapted for local conditions 
at each structure location in order to meet approximate size and geometric requirements, while also 
providing for appropriate erosion protection measures.   

In the case of the structures in fair condition with rehabilitation needs, descriptive improvement 
recommendations were prepared for each of the 28 structures.  With respect to farm turnouts needing 
rehabilitation, descriptive improvement recommendations were prepared for each of the 22 turnouts.   

Conceptual cost estimates were prepared for Priority Group 1, 2 & 3 structure improvements 
based on the conceptual design for each structure.  Although design drawings were not produced for the 
two seepage mitigation measures, conceptual cost estimates were prepared based on the adjacent 
concrete channel lining configuration and hydraulic design of the siphon.  Cost estimates for both pump 
stations were prepared by Nelson.  For both the fair structures and farm turnouts in need of rehabilitation, 
simple one-value construction cost estimates were identified. 

Base rehabilitation and replacement costs documented in the appendices are based on quantity 
estimates, estimated unit costs from 2021, and manufacturer/supplier information.  Comprehensive cost 
estimates for structures/facilities in Priority Groups 1, 2 & 3, as well as the fair structures, were generated 
by including costs associated with construction engineering (10% of base construction cost), contingency 
(15% of construction cost and engineering), and estimates of the cost associated with the preparation of 
final designs and specifications (10% of base construction cost), acquisition of permits, project legal 
expenses, and acquisition of access and rights-of-way.  The total estimated cost of improvements for the  
Priority Group 1, 2 and 3 projects, as well as the fair structures and FTOs needing improvements are 
summarized in Table 1. 

Table 1.  Summary of Conceptual Cost Estimates 

Priority 
Group 

Priority 
IDs 

Description Total Cost 

1 1 – 6 Pump and Pump Support Facilities $6,254,166* 

2 7 – 10 Water Supply and Auxiliary Facilities $1,342,225 

3 11 – 23 Conveyance Facilities and Seepage Mitigation $1,757,837 

-- 24 – 51 Fair Structures Needing Improvement $658,483 

-- 52 – 73 Farm Turnouts Needing Improvement $34,500** 

* Assuming replacement of the Main Pump Station. 

** Not including FTO measurement devices and assuming the District self-performs FTO work. 
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IX. FUNDING STRATEGY 

A funding strategy was prepared for the Lucerne Area of the Owl Creek Irrigation District in an 
effort to provide direction for the implementation of the rehabilitation plan.  Given the number of 
identified improvement needs within the Lucerne Area system, along with their anticipated costs, the 
funding strategy was formulated for structures included in Priority Groups 1 and 2, and a selected number 
of facilities in Priority Group 3. 

Projects comprising the phases of this strategy were identified by representatives of the OCID, 
and confirmed by the results of this study, as high priority.  It should be noted that implementation of the 
projects in the rehabilitation plan is a dynamic process, and this approach does not preclude 
implementation of subsequent phases should the OCID decide to pursue them.  In addition, the OCID may 
choose to implement projects other than those indicated in the implementation plan, or in a different 
order than suggested by the funding strategy, based on need or annual review of the plan by the OCID.  

Priority Group 1.  If the District opts for rehabilitation of the Main Pump Station, rather than replacement, 
the total estimated cost for the six structures included in this group would fall within the limits for funding 
through a combination of a USBOR WaterSMART grant and a WWDC Level III grant.  Provided that these 
two grants can be obtained for this interconnected group of improvements, it is possible that the Priority 
Group 1 facilities could be fully funded without an additional financial burden on the District.   

Priority Group 2.  It does not appear that the four structure improvements identified in Priority Group 2 
would be eligible for funding through the WaterSMART program.  This leaves the WWDC Level III 
grant/loan funding mechanism as the best-available option for the District.  Since 33 percent of the cost 
of the improvements would need to be covered by a WWDC loan, this would result in an additional 
financial commitment by the OCID.  However, assuming that the Priority Group 1 improvements are 
implemented first, a portion of the debt service associated with the Priority Group 2 funding could be 
offset by savings in electrical and pump/motor repair costs.  With an annual reduced cost of approximately 
$7,000, it is possible that more than 20 percent of the Priority Group 2 debt service could offset by these 
savings.   

Priority Group 3.  Due the possibility for accessing alternate funding sources, the funding strategy for the 
selected projects from Priority Group 3 is separated into the two parts discussed below. 

Seepage Mitigation. It appears that the two seepage mitigation projects identified in Priority Group 
3 would be eligible for WaterSMART funding, providing an opportunity for utilizing the WaterSMART/ 
WWDC Level III grant model to fund these projects.  Provided that these two grants can be obtained 
for these directly adjacent improvements, it is possible that the two seepage mitigation 
improvements on the Lucerne Ditch could be fully funded without an additional financial burden on 
the District.   

Failing Structures.  This final group of improvements includes the two in-line structures in Priority 
Group 3 that were characterized as failing.  This includes a check structure and culvert both located 
on the Dempsey Ditch.  With these two projects not likely being eligible for WaterSMART funding, the 
District would need to rely on a WWDC Level III grant/loan strategy.  Compared to the other loan-
funded projects discussed above, these two projects would carry a significantly smaller financial 
burden.  However, implementation would require additional debt service by the District.   
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