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BACKGROUND 

The City of Gillette has experienced significant water improvements since the year 2000. Due to 

increased population from the energy sector, the water demands of Gillette, and surrounding 

communities, have increased resulting in a series of infrastructure improvements with the goal of 

addressing increased water demand.  

 

Guided by strategic goals, the City of Gillette has been proactive in its approach to system 

improvements in order to stay abreast of a growing population and industrial/commercial 

development, anticipated regulatory changes, and demands posed by an aging and undersized 

system. Over the past 20 years, the City has completed a number of planning, design, and 

construction projects for the City’s water facilities. A summary of the major water system projects 

undertaken by the City during this period is shown in Figure 1. Each of these projects was a result 

of growing water demands and planning to increase capacity within the system cumulating in the 

Gillette Madison Pipeline Projects and the regional system. 

 
Figure 1: Summary of Major City of Gillette Water System Planning, Design, and Construction 

Projects from 2000 to 2020.  

REPORT OBJECTIVES 

The purpose of this Wyoming Water Development Commission Level II Study is to describe the 

existing system, evaluate the capacity and condition of the system, identify system deficiencies, 

develop recommendations for improvements and provide effective tools for City staff to continue 

to evaluate system capacity and plan for future needs for treatment and collection system 

infrastructure.  
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Through meetings with City staff, the objectives of the facility plan were identified as follows: 

   

▪ Develop planning values for future water flows and demands as they pertain to the 

distribution and storage systems based on historical water data, previous studies, and 

population growth projections. 

 

▪ Update the existing water system model to be used as a planning tool by the City 

 

▪ Assess the current storage capacities of the system 

 

▪ Assess the potential future capacities of the distribution system within a 30-year planning 

period 

 

▪ Identify opportunities to simplify or improve pressure zones 

 

▪ Assess the existing conditions of Crestview and Antelope Valley infrastructure for use once 

incorporated into the City of Gillette 

 

▪ Analyze and provide recommendations for storage facilities and zoning based on future 

growth 

 

▪ Provide cost estimates for recommendations 

 

▪ Provide information on funding sources or options associated with the recommendations 

 

The Level II study comprises the evaluation of the existing and future system needs for the City in 

preparation for updates to their capital improvements plan. This Level II Study focuses on the 

entire distribution system for demands and the local City of Gillette improvements boundary for 

storage. The distribution system evaluation was performed using a hydraulic model developed to 

evaluate the current system capacity and simulate the capacity needed to accommodate future 

growth within the service area.  

 

POPULATION PROJECTIONS 

Population trends in Gillette and the surrounding area have been somewhat erratic in recent 

history due to growth in energy development in the area. A number of engineering studies over 

the last 30 years have analyzed population trends and made future population projections from 

their data. 

 

Figure 2 depicts three growth scenarios together in one chart. The lineal growth has the highest 

correlation to the data present. Given the most recent year showed an increase in population, the 

expected trend follows very closely with a similar trajectory to those previously presented in both 

the Gillette Level II and the Gillette Regional Master Plan (GRMP).  
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Figure 2: Historical Population of The City of Gillette, 1974 to 2021; State of Wyoming 

Population Projections 2022 to 2040; and Proposed Population Projections 2021 to 2051.  

Based on this analysis, the population projections presented are shown in Table 1. 

 

Table 1:  City of Gillette Population Projections Summary 

Current Day 

Scenario  

2021 

Future Scenario Low 

2051 

Future Scenario 

Expected 

2051 

Future Scenario 

High 

2051 

33,403  33,611  49,354  70,694 

 

Crestview, Antelope Valley, and Sleepy Hollow were included in the population projections of 

Gillette. Only the GRMP provided populations served by the water system outside the immediate 

area serviced by the Gillette Regional Water System. The estimated population outside the City of 

Gillette is 5,313 people. Applying the same 1.10% factor used in the GMRP from the years 2038 

to 2051, this results in a population of 6,298 people.  

 

As this population is centered primarily around the City of Gillette, this is added to the population 

projections developed. The final serviceable population scenarios are presented in Table 2.  
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Table 2:  Study Population Projections Summary 

Current Day 

Scenario  

2021 

Future Scenario 

Expected 

2051 

39,701  55,625  

 

SYSTEM DEMANDS 

Using the population data results in the following demand scenarios: 

 

Table 3:  City of Gillette Serviceable Population Projections Summary 

Scenario Population 

Consumption 

Rate 

(gpcpd) 

Water 

Demand 

(MGD) 

 Average Winter Consumption (Min Day)    92   3.65 

2021 (Current) Average Total Consumption (Avg Day) 39,701 190   7.54 

 Peak Summer Consumption (Peak Day)  613 24.34 

 Average Winter Consumption (Min Day)    92   5.12 

2051 (Expected) Average Total Consumption (Avg Day) 55,625 190 10.57 

 Peak Summer Consumption (Peak Day)  613 34.10 

 

HYDRAULIC MODEL ANALYSES 

The Gillette Regional Water System utilizes a combination of 15 wells (12 currently operational) 

drilled into the Madison aquifer, 13 wells in the Fort Union aquifer, and 3 wells in the Fox Hills 

aquifer to supply water to approximately 39,700 residents. The water from the Madison aquifer 

travels through a 42-inch and a 30-inch pipeline to a point east of Gillette near the Wyodak Power 

Plant, located approximately 4 miles east of Gillette, where it is blended with water from the 

remaining wells to provide a consistent water source for the City of Gillette and several Regional 

Connection points.  

 

Currently, the City operates seven tanks in town over three pressure zones with a total storage 

capacity of 22 Million Gallons, with an additional 1.3 Million Gallons of storage over three tanks 

located near the Pine Ridge Disinfection Facility. Each of the Regional Connections maintains its 

own storage tank that is not counted in the storage of the system and is instead treated as an end 

user.  

 

Throughout the city system, several pump stations and PRVs are used to regulate pressure 

differences due to elevation. Pump stations are controlled by a complex SCADA system to fill tanks 

and boost pressures at locations that are near tank elevations. 
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Two hydraulic models were developed for the study: a hydraulic model and an age model. The 

water age model was based on the final hydraulic model described in Chapter 4 - Hydraulic Model 

Analysis. The final water model included all the distribution system elements including piping 

diameters, pump stations, storage tanks, and control valves. Any pump station design points, 

storage tank design parameters, and control valves and associated operating parameters were 

included in the water age model as discussed within this chapter. Figure 3 is a schematic flow 

diagram of this process. 

 

 
Figure 3: Model Flowchart 

Hydraulic modeling results show areas of pressure and velocity. The system operations within 

design parameters. The extended period simulation results in water age maps that can be used 

for disinfectant testing. The results of this analysis are shown within the report. 

 

STORAGE ANALYSIS 

The City of Gillette currently contains eight tanks with a total volumetric quantity of 22.1 million 

gallons. This is spread out through three identified pressure zones with some other sections within 

the City of Gillette that provide a hydraulic difference with the use of localized pump stations.  

 

The five tanks within Zone 1 are hydraulically connected. Due to this, the head in the system will 

match across all five tanks once static conditions are met and the system equalizes. However, the 

floor elevations of the tanks are not equal as they were built where elevation allowed. The lowest 

head in the system becomes the higher floor elevation. Fire flow and storage needed to meet 

minimum pressures is then added to this level. Similarly, water cannot be filled in Zone 1 above 

the lowest overflow or this tank will overflow attempting to fill the other four. Conceptually, this 

is shown in Figure 4. 
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Figure 4: Conceptual Storage Requirement Needs 

Because of this unusable or dead storage in the system, the total storage usable by the City of 

Gillette is reduced. Table 4 is the amount of adjusted total storage. Usable storage then becomes 

the amount of storage above the minimum needed fire flow to keep a minimum pressure in the 

system. Keeping a minimum of 35 psi in the system becomes the critical factor. This reduces the 

usable storage considerably from 20.69 MG to 7.99 MG. 

 

Table 4: Total Storage 

Tank 

Nominal 

Storage 

(MG) 

Floor 

Elevation 

Height 

(feet) 

Diameter 

(feet) 

Actual 

Storage 

(Million 

Gallons) 

Unusable 

Storage 

(Million 

Gallons) 

Usable 

Storage 

(MG) 

Z1R1 (City Pool) 2 4723.0   40.0   92.25   1.85 0.35   0.50 

Z1R2 (Dump Hill) 2 4730.0   31.5 104.00   1.90 0.00   0.63 

Z1R3 (Dump Hill) 7 4722.0   40.0 172.50   6.63 1.40   1.73 

Z1R4 (Southern Drive) 3 4713.5   50.0 101.00   2.78 0.99   0.59 

Z1R5 (Hidden Valley) 3 4713.0   51.0 100.00   2.76 1.00   0.59 

Z2R1 (Foothills) 2 4808.0   56.0   78.00   1.86 0.00   1.04 

Z3R1 (Westover) 3 4800.0 100.0   73.00   2.82 0.00   2.82 

Z4R1 (Redhills)   0.1 4937.0   15.6   32.25   0.09 0.00   0.09 

Total 22.1    20.69 3.74 7.99 
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Taking the existing operational storage in consideration, subtracting off the well production, 

results in the storage surplus, or deficit, within the system. The results of this water mass balance 

are shown in Table 5. 

Table 5: Total Storage 

(A) (B) (C) (D) (E) (F) (G) 

Condition Wells 

Total 

Production 

(MGD) 

Production with 

Largest Pump 

Out of Service 

(MGD) 

Peak Daily 

Demand 

(MGD) 

Supply 

Surplus/Deficit ¹ 

(MG) 

Maximum 

Existing Usable 

Storage (MG) 

Current (2021) 28 16.5 14.5 24.34 -9.84 7.99 

Near Term (2024) 31 22.5 20.5 24.34 -3.84 7.99 

Future (2051) 36 32.6 30.6 34.10 -3.50 7.99 

¹ Surplus/Deficit (F) = Peak Day (E) – Production w/ Largest Pump Out of Service (D) 

 

The storage deficit is currently 9.84 million gallons. Depending on when new wells are brought 

online or how many are out of service, the rate at which the peak day demand is met will vary. 

Future storage deficit is 3.50 million gallons. 

 

TANK LOCATIONS 

Proposed tank locations from the scoping documents are shown on Figure 6-5. Five tanks with 

tank designations are presented. To size these tanks, an area-based method was done to 

approximate future demands. Standard tank sizes were selected keeping in mind that if the tank 

was taken out of service, another tank could temporarily feed the system. The areas each tank will 

serve are shown in Figure 6-6.  
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Area ID Area AC
0 4,338.94
1 14,850.00
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10 1,401.46
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14 2,675.20
15 9,540.03
16 2,232.91
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18 1,482.19
19 6,113.00
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ANTELOPE VALLEY AND CRESTVIEW 

Antelope Valley and Crestview were analyzed in greater detail to see if any existing infrastructure 

could be used. The existing tanks are near their service life and do not have a lot of storage to 

add to the regional system. Additionally, the use of the existing wells would be costly to blend 

into a regional system. However, elevations for Antelope Valley and Crestview, and if development 

occurs in that region, make the location a good candidate for a future regional tank. The size is 

limited to about 2 million gallons based on existing infrastructure. 

 

TYPES OF TANKS AND COSTS 

Multiple Tank types were analyzed for future storage. Life cycle analysis was done on each tank 

type. The types of tanks analyzed included: 

 

▪ Glass-lined bolted steel 

▪ Bolted stainless steel 

▪ Epoxy-coated welded steel 

▪ Epoxy-coated bolted steel 

▪ Concrete tanks 

 

Costs associated with those tanks were provided for evaluation of future tank types. Additionally, 

costs per tank site were provided.  Costs ranged from $4M to $6M and detailed breakdowns are 

included in Chapter 9. 

 

Funding Options 

A summary of funding options was provided for future use. 
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