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Introduction
In March of 2020, the Wyoming Water Development Commission (WWDC) contracted with Western Heritage 
Consulting & Engineering (WHCE) and West Plains Engineering (WPE) to perform the Highland Hanover Irrigation 
District Pump Station, Level II Study. The study intent is for the Highland Hanover Irrigation District (HHID) to optimize 
plans to rehabilitate Pump Station #2, which includes the following solutions and alternatives for addressing water supply 
issues with aging infrastructure: 

The report brings the above goals together to develop a plan for the District to continue providing water to its users. This 
executive summary outlines the purpose, findings, and recommendations, and includes the detailed cost estimates for the 
preliminary designs.

Background
Located in the Worland Area of the Bighorn River Basin, HHID operates 24.5 miles of canal servicing approximately 6,992 
acres. The study area focuses on Pump Station #2 which is the largest pump station of five total operated by the District, 
and it supplies water to two canals, Canal 2 and Lateral 2-0.5 (Coutis Ditch) servicing approximately 5,663 acres. Canal 2 
additionally supplies water to Canals 3 and 4, the Laird Ditch and the Dooley Ditch. The pump station was constructed 
between May of 1955 and the beginning of 1957; with HHID assuming full responsibility of operation and maintenance 
on January 1, 1958. Two horizontal centrifugal pumping units pump water to Canal 2 and originally had a combined 
capacity of 84 cubic feet per second (CFS). The pumps and motors are original to the pump station with over 63 years of 
operation. The Coutis Ditch is serviced through two vertical turbine pumps with a capacity of 16 CFS. Located adjacent 
to Pump Station #2 is an outdoor plant, Pump Station #5. It was added to supplement Pump Station #2 and designed to 
deliver an additional capacity of 25 CFS to Canal 2. 

1.0   Scoping and Project Meetings
An initial project scoping meeting was held on June 9, 2020 to introduce the team and the project. A second project 
meeting was held on February 9, 2021 to discuss findings of the evaluation and discuss pump station rehabilitation 
options. Due to the Covid-19 pandemic the initial scoping meeting and the second project meeting were held via 
videoconference. The final project meeting was held in Worland on July 15, 2021 to present recommendations. Meeting 
minutes were memorialized and can be found in Appendix A of the final report. In addition to the scheduled meetings, 
continued discussions through phone calls and site visits were had with the project sponsor throughout the process. 

2.0   Review of Existing Information
Available information with respect to the HHID and Pump Station #2 were reviewed early in the project. These reports 
included the Level I Master Plan Study (2018) and the Bureau of Reclamation (BOR) Facility Review Reports (2010 & 
2017). We also reviewed existing construction drawings of the pump station that were archived by HHID including copies 
of the original construction drawings of the pump station dated in 1955 and documents related to the Level III, Highland 
Hanover Rehabilitation Project (1990) by Nelson Engineering, including drawings and correspondence. 

• Pump Station and Pipe Evaluation,
• Preliminary Designs including Cost Estimates,
• Rehabilitation and Management Plan,
• Economic Analysis and Project Financing



2

EXECUTIVE SUMMARY

3.0   Pump Station and Pipe Evaluation
On June 24, 2020, the project team performed an engineering evaluation including a survey, equipment inventory, 
and structural assessment of the building superstructure. Follow-up off-season visits were performed on October 
21, 2020, and November 13, 2020, to provide a detailed structural assessment of the concrete structure and 
foundation after water and sediment had been pumped out from beneath the pump station.

A topographical survey of the surrounding area of the pump station was completed to understand existing drainage 
conditions and to provide a visual representation of the subject site. An RTK-GPS survey was performed locating 
features of the pump station and associated canals including outlet structures. A drone survey was also conducted 
to take aerial photos of the site with ground targets corresponding to RTK-GPS surveyed points. The drone imagery 
was processed utilizing photogrammetry to develop topographical data at 2-foot contour intervals across the site. 

The water conveyance capacity of Pump Station #2 and the adjacent canals were reviewed with design capacities and 
current water being delivered to the associated canals. The existing pumps and piping at Pump Station #2 do not 
have measurement devices to accurately quantify in-situ water usage for Canal 2 and the Coutis Ditch. Data from 
Wyoming State Engineer’s Office (SEO) measuring devices located upstream of the pump station and downstream 
of the Canal 2 discharge pipe were reviewed to correlate with originally designed pump and canal conveyance 
capacity detailed in BOR provided design documents. 

A thorough equipment inventory of the pump systems and water conveyance appurtenances and the associated 
electrical systems was compiled during our site visit. The pump station houses two sets of pumps which serve 
Canal 2 and the Coutis Ditch. The Canal 2 pumping units consist of the original two large horizontal centrifugal 
pumps from the mid 1950’s with a design capacity of 18,880 GPM at 109’ total dynamic head with 600 HP, 600 
RPM, synchronous 2300 V, 3-phase, 60 Hz motors. The pump outlet piping consists of 24” diameter pipes and an 
automated gate valve converging in a concrete enclosed pipe manifold and increasing to a 48” diameter reinforced 
concrete pipe (RCP) to the discharge structure. Two vertical turbine pumping units service the Coutis Ditch. Each 
pump has a design capacity of 3,300 GPM at 50 feet of total dynamic head per pump and motors rated at 60 HP, 
1770 RPM, 208 V, 3-phase, 60 Hz. The pumps have a 10” outlet pipe and gate valve and increase to a 16” pipe where they 
converge in an encased concrete structure and increase to a single 18” RCP to the discharge structure. 

The existing electrical service is derived from an overhead 34.5 KV three phase line to a high-voltage tower with fuse cut-
outs and a 1500 KVA step-down distribution transformer with a 34.5 KV delta primary and a 2.4 KV secondary all located 
in a utility yard next to Pump Station #2. The 2.4 KV secondary runs underground to an interior 1000A bus GE 5 KV 
switchgear line-up consisting of two feeder power fuse load break switches with two 2.4 KV synchronous starters (RVNR), 
and a relay section. The two starters serve the two 600 HP centrifugal pumps. The additional sections of feeder power load 
break switches serve an exterior auxiliary transformer (GE 150 KVA, 2400-208Y/120 V, 3-phase) and an exterior GE 5 KV 
switchgear line-up near Pump Station #5, located adjacent to Pump Station #2. The exterior auxiliary transformer adjacent 
to the distribution transformer in the utility yard serves a GE 8000 Line Motor Control Center (MCC) in the pump station 
via an underground feeder. The MCC is a 600 A, 120/208 V, 3-phase, 4-wire, 5-section unit with a main section and feeder 
sections which feeds a branch circuit panelboard in the pump station for lighting, receptacles, and small loads. The MCC 
has two sections with starters for the two vertical turbine pumps that feed the Coutis Ditch. The MCC also serves power 
for 2 ventilator fans, vacuum pump, crane rail, and motorized gate valves for Canal 2 pumps. 
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A structural assessment of the building’s foundation was conducted with a visual observation of the concrete members 
from within the building, the exterior exposed concrete walls, and the interior walls of the sump pit below the main floor 
of the building. The overall condition of the foundation was in good condition with minimal hairline cracks observed 
throughout the concrete structure. We observed one location of the concrete foundation with a crack that should be 
addressed. In addition to the concrete foundation, we observed the condition of the steel building for structural integrity 
and serviceability. Based on our observation, the structural members appeared to be in good condition for the age of the 
structure and it is our opinion that there are no structural concerns with the steel building at this time.  

4.0   Preliminary Designs
Preliminary designs for three options were developed including cost estimates based on WWDC requirements. The top 
priority for the District was to address the Canal 2 pumps with additional improvements to the Coutis Ditch pumps, 
the building structural repairs and mechanical systems, and site grading. Upon review of the Canal 2 pumps, it was 
determined that replacing the pumps would be required. The existing pumps are operating at a reduced capacity of 
approximately 80% of design and the motors are high voltage motors requiring specialty electrical components and 
technicians. Currently the adjacent Pump Station #5 is being used to supplement the reduced capacity of the Canal 2 
pumps. The District would like to return Pump Station #5 back to its original intended use as a backup system and install 
new pumps to provide a 5-10% increase in capacity for future wear and tear of components. In addition to new pumping 
units, operational upgrades are required using variable frequency drives (VFD) which feed programmable logic controllers 
(PLC). Flow meters will be installed to adjust capacity and optimize the functionality of the system. To replace the existing 
Canal 2 pumps, the following three pump replacement options for the two 600 HP centrifugal pumps were presented:

All three options include the necessary piping components including check valves, gate valves, and couplings to attach to 
the existing discharge piping. The building footprint was reviewed with the new components and any necessary alterations 
to the foundation was accounted for in the construction costing. Along with new electrical controls, the existing electrical 
infrastructure was reviewed, and new electrical service equipment is specified for the demands of the proposed pumping 
equipment. 

In addition to the replacement of the Canal 2 pumps, the District would like to replace the Coutis Ditch pumps with new 
VFD’s and controls. The new controls would be regulated with a flow meter which would allow the pumps to operate 
more efficiently with the water conveyance demands. New pumping units would also be standardized to 460 V equipment 
similar to the Canal 2 pumping units, optimizing the new electrical service equipment.

1. Two 750 HP, 460 V, 3-phase, 60 Hz vertical turbine pump and motors with a design flow of 19,500-  
 20,000 GPM/pump at 115’ of total dynamic head. This configuration would provide an additional   
 5% capacity. 
2. Three 600 HP, 460 V, 3-phase, 60 Hz vertical turbine pump and motors with a design flow of 13,000  
 GPM/pump at 115’ of total dynamic head. This configuration would provide an additional 6%   
 capacity.
3. Two 600 HP, 460 V, 3-phase, 60 Hz vertical turbine pump and motors with a design flow of 14,500  
 GPM/pump at 115’ of total dynamic head. This configuration would be supplemented with   
 Pump Station #5 to provide the additional required capacity.  
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In addition to the pumping equipment for the two canals, repairs to the pump station foundation were integrated along 
with options to improve the mechanical systems of the building. Overall, the structure is in good condition with one 
minor foundation repair identified in the structural evaluation. To maintain acceptable operation temperatures in the 
building for the new pumping units and electronic controls, recommendations for improved heating and ventilation were 
provided for the building. By maintaining optimal ambient conditions in the building both in the summer during use and 
during the off-season in low temperatures, extended lifespans of the equipment will be achieved. Options for electric unit 
heaters, louvred exhaust fans, and increased insulation was presented.

The pump station is located in a depression with steep banks on three sides and there were several areas of the 
embankment with signs of erosion. Site grading repairs were presented to reestablish the grading both at the road 
above and the intermediate drainage bench to control stormwater runoff to the site below. Where the banks are eroded, 
smoothing and erosion control blankets should be used for slope stability. To alleviate any ponding of stormwater around 
the pump station, the surface should be regraded so that a 2% minimum slope is maintained from the rear of the pump 
station to the canal.

Detailed cost estimates were developed for the three options using historical construction cost data for similar projects in 
the vicinity. It is noted that at the time of this study, there are economic and supply chain implications due to the Covid-19 
pandemic that are affecting material costs. Component pricing has been established using both pre-pandemic markets 
along with current pricing but do not consider current supply chain interruption due to the pandemic. The detailed cost 
estimates for the three rehabilitation options are presented following the Project Summary & Recommendations. 

5.0   Rehabilitation Plan
The three preliminary design options have been compared with respect to land acquisition and permitting, operation 
and maintenance, construction scheduling and cost. No easement nor land acquisitions should be required as this project 
falls within the District’s existing occupancy. The BOR requires that a review process be completed according to the 
Reclamation’s Directive and Standard CMP 10-05 to verify proposed modifications would not constitute a substantial 
change to the original purpose of the pump station. It is not anticipated that the improvements would constitute a 
substantial change to the pump station requiring BOR involvement. Permitting requirements are not expected due to the 
nature of the construction unless federal funding is obtained. Impacts to the District based on the required operation and 
maintenance component of each option was reviewed. Operation costs with the proposed replacement equipment are 
not projected to increase significantly from current costs and may decrease with the automation of the new equipment 
and reduced flow and volume demand realized by flow measuring and increased ability to vary discharge and removing 
the need to operate Pump Station #5 as a primary water source. Predictive maintenance costs are not readily available for 
equipment in this use, but we do recommend allowing for a maintenance and replacement fund to account for routine 
maintenance. Construction planning for the three options is similar and do not benefit one option over another. Project 
construction costs were then compared with the above components to provide a rehabilitation plan that would best fit the 
needs of the District.
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6.0   Economic Analysis & Project Financing
An ability to pay analysis was completed using financial data from the Level I Master Plan and current assessment rates 
by the District. The financial impact to the District based on the preliminary design cost estimates were evaluated based 
on two separate scenarios. The first scenario assumes no state, federal, or outside funding assistance and the second 
scenario assumes funding from the WWDC in the form of a 67% grant and 33% loan. Assessment rate increases were 
determined assuming the District would obtain a 30-year loan with 4% interest for construction costs under each scenario, 
and the repayment of the loan was applied as an annual payment per acre for the project costs. Required assessment rate 
increases for the three options varied from $10 to $14 for the second scenario which is equivalent to a 28-39% increase in 
assessment rates. We reviewed additional funding sources for the District to leverage the construction costs which include 
USDA programs through the Natural Resource Conservation Service and the BOR WaterSMART grants. A third ability to 
pay scenario was developed assuming additional funding obtained through a BOR grant along with the proposed WWDC 
funding.

Project Summary & Recommendation
The options have been reviewed to best suit the District’s need with replacing the Canal 2 pumps, Coutis Ditch pumps, 
and building and site improvements. Looking at all factors, including cost, operation and maintenance, functionality, 
construction scheduling and District preference; it is recommended that Option 1 be implemented. WWDC funding 
is recommended to be pursued in September of 2021 with construction beginning as early as the spring of 2023 and 
be complete for the 2024 irrigation season. Additionally, funding opportunities through BOR’s WaterSMART program 
should be applied for, to offset project costs and assessment rates should be raised appropriately. Assessment rates 
have been calculated assuming a $1,000,000 WaterSMART grant is obtained from the BOR. It is recommended that 
assessment rates be raised a total of $9/acre to account for the $4.22/acre construction cost and $4.30/acre maintenance 
and replacement fund. To ease the impact on the water users, we recommend a stepped $2.50/acre assessment increase for 
the first two years and $2/acre every other year (on the 4th and 6th years). The initial two seasons with $2.50/acre increase 
would get the District to the minimum $41/acre to pay for the construction of the project and subsequent increases could 
be assessed to reach the maintenance and replacement needs.
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