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Introduction 
This Level I Study was requested by the TOM to evaluate the current condition of the town’s 

water system and provide a plan for the system’s future. The water system has undergone 

many changes since the last Level I Study was completed over 20 years ago. Since that time, a 

new tank has been installed, the Madison Well has been completed east of town, and numerous 

waterline replacement and new construction projects have been completed. 

The Town of Moorcroft (TOM) is located in Crook County in northeastern Wyoming. The town is 

approximately 30 miles east of Gillette and 6 miles southwest of Keyhole Reservoir at the 

intersection of Interstate 90 and U.S. Highways 14 and 16. The population recorded in the 2010 

census was 1,009. 

 

Population Growth and Water Demand Projection 
The town’s population has been heavily dependent on the development of energy resources in 

the area with a large percentage of residents commuting to jobs in the oil, natural gas, and coal 

industries. Historically, this has made population projections difficult. For this study, a growth 

rate of 1.5% was used, which is close to the average historic growth. 

For the purposes of this study, the future water demand projection was based on a per capita 

use. The per capita use was calculated using the average metered water usage records, the 

town’s total estimated population, and a loss factor to account for leakage and other losses in 

the system. The per capita demand was determined to be 90 gallons/person/day.  

Factors for maximum hour and maximum day demands were determined from SCADA 

information collected between October 14, 2013 and October 1, 2014. The maximum day flow 

factor was set at was 3.5, so the maximum day demand per capita was 315 gallons/person/day. 

 

Evaluation of Existing Water Systems 
The town’s current public water system services a population of 1,092 through 425 taps. The 

town currently has seven wells. Wells No. 1, 5, 6, 8, 9 and 10 are drilled into the Lance/Fox Hills 

formation. The other well is 7 miles east of town and is drilled into the Madison formation. The 

total combined yield of the seven wells is approximately 840 gallons per minute. The wells are 

operated so the mixture of groundwater supplied to the town is approximately 65% Madison and 

35% Lance/Fox Hills. 

The town has two water storage tanks. The 500,000 gallon main tank is just east of town and 

the other tank of 200,000 gallons is at the Madison well site. The town’s well water is treated at 

both tank sites using chlorine gas. There is also a pump station at the Madison well site to boost 

pressure from the on-site tank for transmission to the main water storage tank just east of town.  



 

 

Within the distribution system, there are still 4” steel mains, undersized 6” mains, and asbestos-

cement (AC) mains in several areas which need to be planned for replacement. Hydraulic 

modeling completed as a part of this study also identified several areas where fire flows need 

improvement. Below is a list summarizing recommended projects: 

• Goshen Street Water Mains 

o This project will include the replacement of aging 6” water mains to upgrade 

water mains to PVC and improve fire flows in the area; this project has become a 

priority due recent water line repairs that have been required in the area 

o The project area includes Lomac St.; Goshen St. from Lomac St. to Green River 

Ave.; the Hampton Ave. Cul-de-sac; Sisson Ave.; and Riley Ave. 

o Anticipated Timeline: Design – 2015/2016, Construction – 2016 

 

• Powder River Avenue Water Mains 

o This project will include the replacement of aging 4” water mains to upgrade 

water mains to PVC and improve fire flows in the area. 

o The project area includes Park St. from Green River Ave. to Cheyenne Ave; 

Green River Ave. and Cheyenne Ave. from Park St. to Goshen St.; Goshen St. 

from Green River Ave. to Cheyenne Ave.; Powder River Ave. from Goshen St. to 

Railroad Ave. including a loop to the existing main at the intersection of Railroad 

Ave. and Cheyenne Ave.; and Crook St. from Green River Ave. to Big Horn Ave. 

o Anticipated Timeline: Design – 2017, Construction – 2018  

 

• NE & SE Water Transmission Loops 

o This project will include the construction of new potable water transmission mains 

from the existing water storage tank on the east side of town. The NE portion of 

the loop will connect to an existing water main on the north side of the cemetery 

and the SE portion will connect to an existing water main SE of the school. The 

additional transmission mains will eliminate the bottleneck at the tank and 

increase flows for the entire distribution system. 

o Anticipated Timeline: Design – 2018, Construction – 2019  

 

• Campbell, Johnson and Sheridan Street Water Mains 

o The project will include the replacement of aging and undersized water mains 

with appropriately sized PVC water mains. The project will also include looping of 

existing mains. 

o The project area includes Johnson St. from Big Horn Ave. to Bell Fourche Ave.; 

Sheridan St. from Yellowstone Ave. to Little Horn Ave.; Campbell St. East of 

Little Horn Ave. and Little Horn Ave. North of Crook St.; and a loop from the west 

side of the Carbon St. main. 

o Anticipated Timeline: Design – 2019, Construction – 2020  

 

 

 



 

 

• Weston Street Water Mains 

o The project will include the replacement of aging and undersized water mains 

with appropriately sized PVC water mains. 

o The proposed project area includes the entire length of Weston St. including an 

extension to the west to provide proper looping. 

o Anticipated Timeline: Design – 2021, Construction – 2022  

 

• Cross-Town Raw Water Transmission Line Replacement 

o This project will include the replacement the existing raw water transmission 

main that goes from the west side of town to the tank on the east side of town. 

o Anticipated Timeline: 10-20 Years 

 

• Radio Read Water Meters 

o This project includes replacement of existing meters for the entire town to a radio 

read system. Radio read meter will be installed during water main projects. Any 

meters not replaced during water meter projects are anticipated to be installed by 

the Town. 

o Anticipated Timeline: Concurrent with other Projects 

 

Hydraulic Model 
HDR Engineering had developed a hydraulic model of Moorcroft’s water system in Bentley 

WaterCAD prior to this study. This model was updated to reflect the current system and was 

used to investigate the existing water system’s behavior under varying conditions and demand 

scenarios. The model was then used to investigate, define, and analyze alternative layouts for 

the system. Within the current system, there are several major dead-ends: 

• the 6 inch line under Carbon Street extending west to the Coffee Cup Fuel Stop and 

nearby buildings 

• the 4 inch line under the southern end of Powder River Avenue 

• the 4 inch lines extending to the west that serve the WYDOT shop and rest area 

• the 10 inch line that extends west to the intersection of Highways 14/16 and 51 

Seven of the town’s ninety fire hydrants fail the fire flow constraints, all of them due to 

undersized lines. Also, a fire flow at nearly any hydrant greatly affects the rest of the system. 

During a fire flow the pressures in the northeast part of town consistently fall below 35 psi with 

some locations at the minimum 20 psi. This 20 psi minimum is what limits fire flows for most of 

the hydrants in town. 

Four of the seven hydrants that fail the fire flow constraints are within the Powder River Avenue 

project area. With this project complete, only the hydrants that fail are the two hydrants at the 

end of the line under Carbon Street (near the Coffee Cup Fuel Stop) and the hydrant on the far 

west side of the system at the rest area north of I-90. 



 

 

The current line from the main storage tank to the town is a single 10” PVC pipe. While this pipe 

is sufficient for the average day and maximum day demands, it limits available fire flow and is a 

bottleneck overall. Also, with a single pipe there is no redundancy. If this pipe became 

inoperative, the entire town would have no water. Two alternatives were explored to alleviate 

this: 

• Parallel tank lines: This alternative would add a watermain starting at the tank, run 

parallel to the existing line from the tank, and tie into the system at the intersection of 

North Little Horn Avenue and Crook Street. 

• Looped tank lines: This alternative would add a watermain starting at the tank and run 

north and cross I-90 to tie into the system north of the cemetery. It would also add 

another watermain starting at the tank and run south and cross Highway 16 to tie into 

the system southeast of the high school. 

Additional tank lines greatly increase the available fire flows almost everywhere in town. The 

looped tank lines alternative is preferred over the parallel lines alternative for several reasons: 

• it is able to provide significantly higher fire flows 

• provides water service to any future development north of I-90 and east of Highway 14 

• creates a more direct route from the tank to the existing waterline north of I-90 

• helps with any future development in the south part of town by bypassing the smaller 6 

inch lines in the Texas Trails subdivision 

 

Water Quality 
For this Level I Study, general water quality samples were collected from selected well locations 

and at the point of entry to the distribution system from the main storage tank. As per the most 

recent sampling results, the public water system is fully compliant with primary drinking water 

standards.  

The most significant difference between the Lance/Fox Hills and Madison Aquifers groundwater 

quality is hardness. With very low values of calcium and magnesium, the Lance/Fox Hills 

Aquifer groundwater is designated as very soft. In contrast, the Madison Aquifer is a very hard 

groundwater (its hardness is about 25 times greater than the Lance/Fox Hills Aquifer). Also, the 

Lance/Fox Hills groundwater has greater alkalinity and more overall dissolved mineral than the 

Madison groundwater. 

Mixing the Lance/Fox Hills and Madison groundwater provides the ability for water system 

management to affect water quality. Reducing the percentage of Madison groundwater lowers 

temperature, lowers hardness, and lowers fluoride concentration; however, it also increases 

total dissolved solids, increases sodium, increases the potential for mineral precipitation, and 

lowers the quality for irrigation water. Any significant decreases in the percentage of Madison 

groundwater used by the TOM will adversely impact irrigation water quality. For this reason, it is 

advisable that the town maintain the current mixing proportions. 



 

 

 

Water Rights 
The town owns water rights for each of the wells operating in the system. Table 0-1 summarizes 

the water right permit numbers, rates, and volumes for each well. Water rights for Wells #1, #5, 

#6, and #8 are adjudicated. Water rights for Wells #9, #10, and #M1 are unadjudicated. 

Table 0-1 Water Rights Summary 

Name Permit No. Rate (gpm) Volume (af/yr) 

Well #1 UW 990 25 

160 (max) 

1440 (decade)
A 

Well #5 UW 33968 30 

Well #5 Enlargement UW 42845 25 

Well #6 UW 43549 90 

Well #8 UW 104085 50 81 

Well #9 UW 187371 75 77 

Well #10 UW 187372 75 77 

Madison Well UW 165471 600 485 

TOTAL 970 864 

A
 Wells #1, #5, and #6 can produce no more than 160 af combined in a year and no more than 1440 af 

combined in 10 consecutive years. 

 

Based on comparison to the actual pumping capacities of the wells, Wells #1, #5, #6, and #M1 

are being operated at lower rates than are permitted. Wells #8, #9, and #10 are being operated 

in excess of the permitted rate. The annual volume produced in the water system is presently 

106.4 af/yr and projected to increase to 143.4 af/yr in year 2035. Overall, the town is using 

substantially less water volume than is permitted. 

This Level I Study is not recommending any alternatives for the water supply sources. However, 

it was identified that poor well constructions exist in all but one of the Lance/Fox Hills Aquifer 

wells, and these conditions could result in needed improvements in the future. If the town finds 

in the future that improvements are needed to remedy sand production there are three possible 

options that could be considered, as follows: 

• Conduct pump tests in the wells to determine the drawdown level at which sand 

production occurs. Evaluate if the wells could be feasibly operated at reduced production 

rates to maintain drawdown above the critical level. 

• Evaluate the feasibility of retrofitting the wells with pre-packed well screens. 



 

 

• Reconstruct the well using a design that includes an artificial filter pack and wire-

wrapped well screen. This option will maximize the available capacity from the formation. 

 

Water System Operations 
Historically, the Town of Moorcroft Public Works Superintendent has managed the water system 

for the Town. Two licensed operators and an operator contractor operate the system as 

managed by the Public Works Superintendent. Water Guy, LLC is the current contract operator. 

According to town officials, this has been a functional arrangement but the town would 

eventually like to operate the system on its own without the help of an outside contractor. 

Currently, the Town alternates well run cycles between two well combinations. The first 

combination is Wells #5 and #10 (Lance/Fox Hills) with Well #M1 (Madison). The other 

combination is Wells #6, #8 and #9 (Lance/Fox Hills) with Well #M1 (Madison). This Level I 

Study found that blending of the Madison and Lance/Fox Hills groundwater was optimal under 

the present mixture (65% Madison, 35% Lance/Fox Hills).  

HDR would recommend that a valve exercising schedule be added to the Town’s operation 

schedule. During the construction of water main replacement projects, it has been difficult to 

isolate sections of water main because valves are not functioning correctly. A valve exercising 

program would increase the life of valves and allow for more effective water shut-offs when 

required. 

This Level I Study found the Town is out of compliance with its water right conditions. The Town 

has missed the annual reporting to SEO for several years and is operating some wells in excess 

of the water right rate. The town should review the section of the Level I Study on water rights, 

review the permit conditions, and contact SEO to determine a method for complying with the 

conditions. 

 

Cost Estimates 
Cost estimates were prepared for the various projects recommended in this study. Construction 

cost estimates include estimated values for design, permitting, land acquisition, construction 

engineering, materials and equipment, construction, construction contingencies, and inflation. 

See the main report for the estimates. 

 

Water System Financing 
The TOM has maintained a system of rates and charges to fund the operation, maintenance, 

and capital improvements for the Town’s water system. The water utility is an enterprise fund, 

and also receives outside funding sources, to aid in funding capital projects. The TOM has 



 

 

increased user rates every year for several years to help make the system more financially 

sustainable. 

The TOM charges its water customers a flat fee of $53.00 for up to 10,000 gallons of water use 

per month. Any usage over that amount is charged $2.50 per 1,000 gallons. A water investment 

fee is also charged monthly to each customer for them to pay a share of the cost of the existing 

system components in place to provide them with service. These fees currently are $10.00 per 

month. The town also charges a tap fee for connecting to the water system, which varies by 

meter size. This fee is charged for the installation of a tap or meter to a new customer and it 

repays the town for staff time spent installing and inspecting the new service. 

Several projects have been completed over the past few years which have received funding 

assistance from Wyoming Water Development Commission (WWDC) grants, Mineral Royalty 

Grants (MRG), and Countywide Consensus grants. The TOM has taken on loans to provide the 

required match for many of these projects funded with grants. 

Currently the TOM has three loan obligations for the water system. In Fiscal Year (FY) 2015 

these include: 

• A current loan payment of $17,730, 

• A JPA #11570 loan of $9,531, and  

• A Madison DWSRF loan payment of $43,230. 

Together these loans total $70,491, which is approximately 26% of rate revenue. 

Not every project, or portion thereof, will be eligible for outside financing. Therefore, to complete 

the recommended projects, it is imperative that the Town set aside financing for at least part of 

a project to match outside sources. 

Two funding scenarios were developed for the Town to assess the range of rate impacts due to 

the capital needs of the utility.  These funding scenarios included: 

• Scenario 1 - 100% loan financing for all projects 

• Scenario 2 - Eligible projects 67% grant funding; non-eligible 50% grant funding 

A summary of the financial plan (revenue requirement) and resulting financial status of the water 

system is provided under both scenarios. Table 1 for Scenario 1 (100% Loans) and Table 2 for 

Scenario 2 (Grants and Loans). This is an abbreviated summary of the detailed financial plan 

and analysis, which is provided in Appendix Error! Reference source not found. of the main 

report. 

 

 

 



 

 

Table 1 Projected Six-Year Financial Plan. 

  

FY 

Budget 
 FY Projected 

Sources of Revenue 2015 2016 2017 2018 2019 2020 
  

Revenues               

 Rate Revenues $271  $272  $273  $275  $276  $277   

 Wtr. Investment Fee 50  50 50 50 51 51  

 Other Revenues 8 8 8 8 8 8  

Total Water Revenue $329 $330  $331  $333  $335  $336   

               

Expenses              

  O&M $205  $211  $217  $224  $231  $238   

  Capital from Rates 10 15 20 25 30 35  

  Debt Service  70 70 275 275 409 614  

  Working Capital/Reserves 43  98  (20)  93  103 44  

Total Requirement $328 $394 $493 $617 $773 $931   

Balance/(Deficiency)  $1 ($64) ($162) ($284) ($438) ($595) 

 
Balance as % Rate Rev 0.0% 20.0.% 50.0% 87.5% 134.4% 181.3% 

                
Projected Revenue/Rate 

Adjustments Needed 0.0% 20.0% 25.0% 25.0% 25.0% 20.0% 

                    

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 2 Scenario 2 - Projected Six-Year Financial Plan 

  

FY 

Budget 
 FY Projected 

Sources of Revenue 2015 2016 2017 2018 2019 2020 
  

Revenues               

  Rate Revenues $270  $272  $273  $275  $276  $277   

  Wtr. Investment Fee 50  50 50 50 51 51  

  Other Revenues 8 8 8 8 8 8  

Total Water Revenue $328 $330  $331  $333  $335  $336   

               

Expenses              

   O&M $205  $211  $217  $224  $231  $238   

   Capital from Rates 10 15 20 25 30 35  

   Debt Service  70 71 193 193 259 342  

   Working Capital/Reserves 43  75  63  43  43 43  

Total Requirement $328 $372 $493 $485 $563 $658   

Balance/(Deficiency)  $0 ($42) ($162) ($152) ($228) ($322) 

 
Balance as % Rate Rev 0.0% 15.0.% 32.3% 52.1% 74.9% 101.1% 

                
Projected Revenue/Rate 

Adjustments Needed 0.0% 15.0% 15.0% 15.0% 15.0% 15.0% 

                    

 

A rate affordability analysis was completed for the Town to determine if rates fall between 1.5% 

and 2.5% of the median household income, the typical measures used to determine rate 

affordability. This level of monthly rate is considered to be “unaffordable” by many funding 

agencies. The median household income for 2012 from City-data.com was used for this 

analysis. That income was $49,504 in 2012. Using this income level, and assuming a 1% 

annual increase in the median household income, the rates go above the 1.5% of median 

household income affordability test threshold beginning in 2017 and go substantially above the 

2.5% of median household income threshold in 2019. This information should make the Town 

eligible for certain grant funding programs to assist in keeping rates below these income levels 

and thresholds. The Town may choose to review the median household income and track this 

affordability test in the future. 

With the Town’s rate being a fixed rate for the first 10,000 gallons and $2.50 for each 1,000 

gallons after and first 10,000 gallons; there are rate options the Town can consider to move 

toward equitable cost-based rates. The American Water Works Association (AWWA) 

recommends a number of different “generally accepted” rate designs for various purposes, in 

the M1 Manual, Water Utility Rates, Fees and Charges (sixth edition, 2012). One generally 

accepted rate design approach is to have weighted base charges, or fixed charges by meter 

size, so those customers with larger size meters, that can place a greater demand on the 

system, pay a higher fixed charge. This is more equitable to all customers, and has those 



 

 

customers who place a greater burden on the system paying more of the cost of developing the 

system to serve their greater needs.  

Another alternative would be to lower the fixed charge and have the balance of funds come 

through the consumption charge, but to charge for all consumption or to have a “life line” of 

consumption included within the fixed charge, say 4,000 gallons of water, and the balance is 

paid for. As an example, the fixed charge might be $21.20 for a 3/4-inch meter, and weighted 

higher for larger meters. The first 4,000 gallons of consumption would be included within this 

charge. All other consumption would pay $5.30 per 1,000 gallons. One disadvantage of this type 

of rate design is that the level of fixed income is reduced by 60%, making the revenue stream 

much less stable. With consumption revenue making up 60% of the total revenue, weather, 

economic conditions, and the general trend toward less water use per capita across the country 

could impact the total revenue stream. 

Because of the level of rate adjustments necessary to fund the capital improvement needs of 

the utility is substantial within this financial projection, it is recommended that rate designs that 

maintain a stable revenue stream first be explored and implemented. This should be done step 

by step, so the utility can fully fund all of its financial obligations, and consider additional rate 

structure alternatives, such as tiered rates, at some time in the future. The first step is to begin 

charging consumption for a portion of the first block of consumption that is currently included 

within the fixed charge. To fully determine what that rate design should be requires a cost of 

service analysis, which is beyond the scope of this project, and should be undertaken by the 

TOM in the near future. 

The financial plan results indicate that water rates for the six-year projected time horizon of 

2015 to 2020 will not be sufficient to fund the projected O&M, capital, and debt service 

requirements. Significant rate adjustments are necessary in future years to fund the capital 

improvements identified as necessary to maintain the Town’s current level of service.  Scenario 

1 using 100% loans is significantly higher than Scenario 2 using a mixture of grants and loans to 

fund the projects. 

 

Recommendations 
The operational recommendations for this project are included in Section 9 of the main report. 

The two main recommended changes included in that section were to implement a valve 

exercising program and to begin reporting annual water usage to the SEO. 

Infrastructure improvements identified in the Level I Study are included in Section 3 of the main 

report. There are three main types of improvements HDR identified. The first is replacement of 

water distribution mains throughout town which are undersized and/or consist of undesirable 

materials. The second improvement recommendation was to install a potable transmission loop 

to increase available flow to the Town and improve the redundancy of the system. The third 

infrastructure improvement recommendation was to replace the raw water main through town. 



 

 

For this study, the water distribution main replacements were divided into four projects. The 

projects were sized to allow for economy of scale when going out for bids while keeping them 

small enough to make funding the projects feasible. The timing of all projects will be heavily 

dependent on available funding. In recent years, the Town’s approach has been to complete a 

water system improvement project every two years. 

 


