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SECTION 1 
Brief History, Purpose, and Past Studies 
 
 
1.1 PURPOSE AND GOALS 
 

The purpose of this study is to provide a well-rounded overview of the Town of 
Wheatland’s water system and advice about any infrastructure, fiscal, or operational 
improvements necessary to sustain the system into the future. The planning horizon of 
this study is for the next 30 years. For this, population and demand projections were 
developed and the adequacy of the existing infrastructure and operations were 
evaluated to determine if these demands could be met. Any deficiencies or required 
operational changes are outlined further in this report. Also this study had a few 
additional items that are usually projects unto themselves.  These include: 
 
 Develop a working model of the distribution system.   

 
 Review the financial status of the water system including billing rates, sinking funds, 

and overall financial operations. 
 

 Develop a graphical information system of the water system. 
 

 Determine the cause of high water usage 
 
This is the first water master plan study to be conducted in the area. This report will 
provide a detailed layout of the entire water system which may be useful for any 
additional studies or construction projects that may arise in the future. 
 
The Wyoming Water Development Commission (WWDC) recommended that a water 
master plan study be completed for the Town of Wheatland after the Town had applied 
for an additional well. The Town’s water usage per capita is quite high at 324 gallons per 
capita per day (GPCD) when compared to other municipalities in Wyoming that typically 
range between 175 - 225 GPCD. The WWDC wanted to determine the cause of the high 
water usage before funding an additional well. 

 
1.2 OVERVIEW AND BRIEF HISTORY 
 

The Town of Wheatland obtains water for its municipal needs from eight groundwater 
wells completed in the Arikaree Formation. All wells are located within Town limits with 
three being located west of Interstate 80 serving the Black Mountain Pressure Zone 
(BMZ), and five are located east of the Interstate serving the Main and Country Club 
Pressure Zones. Water quality from the wells is very good although the water is 
disinfected with chlorine gas as a precaution at three points in the system. Three 1-MG 
storage tanks are integral to the system with one tank serving the BMZ and two serving 
the Main and Country Club Pressure Zones. The wells have historically produced a 
considerable amount of sand. In order to deal with the sand, two settling basins were 
constructed with integral booster pumps. The North and South Settling Basins boost 
water from Wheatland Well Nos. 1, 2, 3, 5, and 6 into the Main and Country Club 
Pressure Zones. Figure 1-1 illustrates the major components of the Wheatland Water 
System. 
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SECTION 2 
Existing System 
 
 
2.1 INTRODUCTION 
 

The Town of Wheatland obtains water for municipal use from eight wells located within 
town limits. These are the Black Mountain Well Nos. 1, 2, and 3 and Wheatland Well 
Nos. 1, 2, 3, 5, and 6. Water is disinfected at three locations before entering the system. 
The Town utilizes three 1-MG storage tanks. The distribution system is broken up into 
three different pressure zones. These components are discussed further in this section, 
in other areas of this report, and Plates 1 through 4 in Appendix A which illustrate the 
system in more detail. More specific detail on the components described in this Section 
can be found in Section 4. 

 
 

2.2 WATER SYSTEM  
 
2.2.1 Black Mountain and Wheatland Wells 

 
The first two Wheatland Wells were drilled circa 1910. Seven more Wheatland 
wells and two Black Mountain wells were drilled between 1934 and 1980. The 
most recent well, Black Mountain Well No. 3, was completed in 2004. Four of 
these wells were not used due to low production or interference with adjacent 
wells. The wells currently in production are Wheatland Well Nos. 1, 2, 3, 5, and 6 
and Black Mountain Well Nos. 1, 2, and 3. The wells currently in service are 
permitted for 3,000-GPM collectively. 
 
Water from the wells is delivered to the distribution system in four different 
locations. Black Mountain Well Nos. 2 and 3 both pump directly into the 1-MG 
storage tank serving the Black Mountain Pressure Zone (BMZ). The Black 
Mountain tank has a dedicated outlet to the distribution system. The Black 
Mountain Well No. 1 pumps directly into the BMZ distribution system.  Wheatland 
Well Nos. 1, 2, 3, 5, and 6 serve the Main and Country Club Pressure Zones. 
Wheatland Well Nos. 1, 2 and 3 are pumped directly into the North Settling 
Basin. Wheatland Well Nos. 5 and 6 are pumped directly into the South Settling 
Basin  

 
2.2.2 North Settling Basin 

 
The North Settling Basin serves as an intermediate storage facility and provides 
a means of settling sand that is inherent to the Arikaree. The facility houses three 
75-HP booster pumps that draw from the basin and boost water directly into the 
Main Pressure Zone. Only a single pump operates at any time and the sequence 
alternates each time demand is required. The facility offers disinfection via 
chlorine gas. 
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2.2.3 South Settling Basin 
 

The South Settling Basin is nearly identical to the North Settling Basin except 
that its three pumps are configured for pumping to the Twin Tower Tanks through 
a dedicated line. 
 

2.2.4 Tower House Booster Station 
 

The purpose of the Tower House Booster Station is to boost water to the Country 
Club Pressure Zone (CCZ). Water is drawn directly from the Twin Tower Tanks. 
Three variable frequency drive pumps provide variable flow and constant 
pressure to the CCZ. Controlling the pumps is a recently installed PLC controller 
that also handles lead/lag sequencing of the pumps. The PLC controller also 
triggers either the North or South Settling Basins when water is required in the 
Main Pressure Zone (MPZ) and is expandable to control and/or monitor any of 
the Wheatland Wells. Currently, the run status of each of the wells is relayed to 
the PLC. The PLC was also recently upgraded to show the pumping level in 
Wheatland Well No. 5 as the well has reportedly pumped off. The sensor also 
shuts down the well if a low pumping level is encountered. 

 
2.2.5 Black Mountain Well House No. 2 
 

The Black Mountain Well House No. 2 was upgraded with a PLC control system 
in 2009. The PLC is capable of monitoring system pressure and the tank level of 
the Black Mountain Tank. It is also responsible for lead/lag sequencing of the 
Black Mountain Wells. 

 
2.2.6 Black Mountain Well House No. 3 

 
Pipe modifications constructed in 2008 diverted water from the Black Mountain 
Well No. 2 into the Black Mountain Well House No. 3 for disinfection. The facility 
utilizes chlorine gas injection and has the capability of disinfection water from 
both the Black Mountain Well Nos. 2 and 3.  

 
 

2.3 TREATMENT 
 
2.3.1 Disinfection 

 
Water quality of the Arikaree Formation in which the wells are drilled is 
categorized as very good and does not require disinfection. However, as a 
precaution and to provide a chlorine residual throughout most of their distribution 
system, the Town does provide disinfection at three of the four entry points into 
the system. These are at the North and South Settling Basins and at the Black 
Mountain No. 3 Well House. The only exception is the Black Mountain No. 1 Well 
which is not disinfected prior to entering the distribution system. As mentioned 
earlier, the water quality is very good and given the depth of the well 
completions, should not require disinfection, however in terms of precaution, 
disinfection should be added to the entire system. Section 4 discusses this 
recommended improvement in more detail. 
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2.4 STORAGE 

 
2.4.1 Twin Tower Tanks 

 
Serving the Main Pressure Zone (MPZ) and the CCZ is a pair of 1-MG stand pipe 
tanks. The tank configuration is a bit unique and can be thought of as both 
floating on the system and providing dedicated head to the system. This is 
because the North Settling Basin booster station pumps directly into the system 
which can lead to filling of the tank indirectly through the distribution system. The 
South Settling Basin booster station pumps directly into the tank through a 
dedicated line. The North and South Settling Basins are configured to alternate 
each time demand is required. 

 
2.4.2 Black Mountain Tank 

 
The Black Mountain Tank provides 1-MG of storage and serves the BMZ and is 
configured similarly to the Twin Tower Tanks in that the Black Mountain Well No. 
1 pumps directly into the distribution system and Black Mountain Well Nos. 2 and 
3 pump directly into the tank. 

 
 

2.5 DISTRIBUTION 
 

2.5.1 Overview 
 

The Town of Wheatland currently operates under three pressure zones. The 
zones are isolated except where pressure reducing valves (PRV) are installed. 
The distribution system consists of small diameter pipeline through 12-inch 
diameter. The dynamics and deficiencies of the system are discussed further in 
Section 6. Plate 1 in Appendix A illustrates the service area of each of the 
pressure zones. 

 
2.5.2 Main Pressure Zone 

 
The Main Pressure Zone (MPZ) serves the majority of Wheatland and accounts 
for bulk of Wheatland’s usage. The MPZ’s service area is primarily north and 
east of Interstate 80. It serves elevations between 4,700-ft and 4,800-ft 
(approximately). The Town uses pressure reducing valves in the meter pits of 
users who are at the lowest elevations. 

 
2.5.3 Black Mountain Pressure Zone 

 
The Black Mountain Pressure Zone (BMZ) serves a number of residents and the 
junior high school west of Interstate 80. It serves elevations between 4,800-ft and 
4,840-ft (approximately). 

 
2.5.4 Country Club Pressure Zone 

 
The Country Club Pressure Zone (CCZ) serves two developments at the 
southern extents of Wheatland. It serves elevations between 4,820-ft and 4,840-
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ft. Water from the MPZ is boosted to the CCZ at the Tower House Booster 
Station. 

 
2.5.5 Interconnects 

 
The water system includes PRVs at interconnects between pressure zones. 
There are two PRVs that allow water to flow from the BMZ to the MPZ in the 
event of a low pressure condition in the MPZ. These are located near the corner 
of 19th Street and Plum Street and near the corner of 20th Street and South Street 
(See Plate 3). The three remaining  PRVs are located along Cole Street near the 
MPZ and CCZ border. These PRV’s allow water from the MPZ to supplement the 
CCZ in the event of a low pressure condition in the CCZ and will be able to 
maintain, at a minimum, a pressure of 30 psi in the CCZ system.  
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SECTION 3 
Service Area, Population Projections, and Demand 
 
 
3.1 INTRODUCTION 
 

This chapter reviews the service area, population projections, and current and future 
demand for the Town of Wheatland. This chapter also presents population forecasts for 
the Town of Wheatland and Platte County from the Economic Analysis Division of the 
Wyoming Department of Administration and Information (WDAI). The last sections of 
this chapter present the population growth rates used in estimating the future water 
demands and the forecasted demand based on these projections. 

 
 

3.2 SERVICE AREA 
 

The service area for this study includes the incorporated and unincorporated areas of 
Wheatland currently served by the water supply and distribution system.  
 

 
3.3 TOWN OF WHEATLAND AND PLATTE COUNTY HISTORICAL POPULATIONS 

 
Historical population figures compiled from the U.S. Census Bureau from 1910 through 
2000 for the Town of Wheatland and Platte County are presented in Table 3-1 and are 
shown graphically in Figure 3-1. Table 3-1 indicates that the Town of Wheatland and 
Platte County population trends has varied significantly since the first recorded US 
Census figures were compiled in 1910.  
 
Table 3-1 indicates that the Town of Wheatland experienced the largest population 
increase in the decade of the 1980s (3,318).  Conversely, the Town of Wheatland 
experienced the largest population decrease in the decade of the 1990s (-2,545).  In the 
last 50 years, population has increased by as much as 133% and has decreased by as 
much as 44%. The boom and bust period of the 1970s and 1980s coincided with the 
construction of the Laramie River Station operated by the Basin Electric Power 
Cooperative. If the construction of the power plant is ignored, the Town of Wheatland 
population has increased approximately 27 people pear year as indicated by the 
“Nominal Growth Rate” shown in Figure 3-1. 
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Pop.
Pop. 

Increase
% 

Change

% 
Annual 
Change Pop.

Pop. 
Increase

% 
Change

% 
Annual 
Change

1910 796 -- -- -- N/A -- -- -- --
1920 1,336 540 68% 5.3% 7,421 -- -- -- 18%
1930 1,997 661 49% 4.1% 9,695 2,274 31% 2.7% 21%
1940 2,110 113 6% 0.6% 8,013 -1,682 -17% -1.9% 26%
1950 2,286 176 8% 0.8% 7,925 -88 -1% -0.1% 29%
1960 2,350 64 3% 0.3% 7,195 -730 -9% -1.0% 33%
1970 2,498 148 6% 0.6% 6,486 -709 -10% -1.0% 39%
1980 5,816 3,318 133% 8.8% 11,975 5,489 85% 6.3% 49%
1990 3,271 -2,545 -44% -5.6% 8,145 -3,830 -32% -3.8% 40%
2000 3,548 277 8% 0.8% 8,807 662 8% 0.8% 40%

TABLE 3-1
U.S. CENSUS BUREAU

TOWN OF WHEATLAND AND PLATTE COUNTY DECENNIAL CENSUS FIGURES
1910 - 2000

Year

Town of Wheatland Platte County City of 
Wheatland 

as % of 
Platte 
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3.4 WYOMING DEPARTMENT OF ADMINISTRATION AND INFORMATION 
POPULATION CENSUS 

 
3.4.1 General 

 
The Wyoming Department of Administration and Information Economic Analysis 
Division forecasts population projections for Wyoming cities and counties 
between U.S. Census Bureau decennial population censuses.   

 
3.4.2 Population Estimates / Forecasts (2000 – 2030) 

 
Table 3-2 summarizes the Wyoming Department of Administration and 
Information population estimates and forecasts for the Town of Wheatland and 
Platte County from 2000 through 2030. The Data is presented in Table 3-2. The 
WDAI predicts a population of 3,175 in 2030 for the Town of Wheatland and a 
population of 7,960 for Platte County.  

 
Data from Table 3-2 
indicates that the Town 
of Wheatland’s 
population has 
decreased by 6.2% and 
Platte County has 
increased by 5.3% 
between 2000 and 2009. 
The WDAI forecasts that 
the population of both 
Wheatland and Platte 
County will continue to 
decline 4.6% between 
2009 and 2030. Their 
prediction results in a 
population of 3,175 for 
the Town of Wheatland. 

 
 
3.5 PAST POPULATION 

PROJECTION STUDIES AND 
CONSIDERATIONS 

 
The Town of Wheatland has 
never had any previous water 
master plan studies and 
therefore no previous population 
projections have been made. It 
is also typical to incorporate 
information from Environmental 
Impact Statements (EIS), 
published by the Bureau of Land 
Management (BLM), as well as 
permit applications to the Town 

2000 3,548 -- 8,807 -- Census
2001 3,527 -0.6% 8,738 -0.8% Estimate
2002 3,515 -0.3% 8,702 -0.4% Estimate
2003 3,464 -1.5% 8,578 -1.4% Estimate
2004 3,471 0.2% 8,570 -0.1% Estimate
2005 3,413 -1.7% 8,472 -1.1% Estimate
2006 3,377 -1.1% 8,437 -0.4% Estimate
2007 3,345 -0.9% 8,387 -0.6% Estimate
2008 3,298 -1.4% 8,294 -1.1% Estimate
2009 3,327 0.9% 8,340 0.6% Estimate
2010 3,307 -0.6% 8,290 -0.6% Forecast
2011 3,287 -0.6% 8,240 -0.6% Forecast
2012 3,263 -0.7% 8,180 -0.7% Forecast
2013 3,247 -0.5% 8,140 -0.5% Forecast
2014 3,231 -0.5% 8,100 -0.5% Forecast
2015 3,215 -0.5% 8,060 -0.5% Forecast
2016 3,195 -0.6% 8,010 -0.6% Forecast
2017 3,179 -0.5% 7,970 -0.5% Forecast
2018 3,163 -0.5% 7,930 -0.5% Forecast
2019 3,147 -0.5% 7,890 -0.5% Forecast
2020 3,127 -0.6% 7,840 -0.6% Forecast
2021 3,127 0.0% 7,840 0.0% Forecast
2022 3,131 0.1% 7,850 0.1% Forecast
2023 3,139 0.3% 7,870 0.3% Forecast
2024 3,139 0.0% 7,870 0.0% Forecast
2025 3,143 0.1% 7,880 0.1% Forecast
2026 3,151 0.3% 7,900 0.3% Forecast
2027 3,155 0.1% 7,910 0.1% Forecast
2028 3,163 0.3% 7,930 0.3% Forecast
2029 3,167 0.1% 7,940 0.1% Forecast
2030 3,175 0.3% 7,960 0.3% Forecast

Population
% Annual 
Change Population

% Annual 
Change

TABLE 3-2
TOWN OF WHEATLAND AND PLATTE COUNTY

CENSUS POPULATIONS, WDAI ESTIMATES, AND FORECASTS
2000 - 2030

Year

Town of Wheatland Platte county

Comments
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or County for upcoming projects that may impact the population of the service area, into 
population projections.  

 
Environmental Impact Statements are required to be completed for any large scale 
project that will occupy Federal land. They typically include socioeconomic studies 
outlining the population influx during construction and for long-term operation as well as 
their impacts on the nearby communities. The BLM was contacted in late September, 
2009 and no EIS were completed nor under review and therefore no upcoming large-
scale projects were considered for this study. 
 
The Town and County also operate a joint planning office for reviewing and permitting 
new construction on their respective grounds. The Town of Wheatland and Platte County 
planning office was also contacted in late September, 2009 to identify any major 
construction activities that may impact the region. Neither office had any applications for 
any projects that might substantially impact the community. However, the Platte County 
office did offer a verbal description of two potential projects that may come to fruition in 
the near future. Also, a recent successful oil exploration well in Weld County, Colorado 
has illuminated the potential for future oil and gas exploration activity in the near future in 
Platte County.  
 
The first potential project is a large-scale wind energy project which is currently un-sited. 
The County has been taking applications for small weather tracking stations around the 
County that are used to determine wind characteristics of the region. This is indicative of 
a substantial project that may take place in the region, but at this time, there are no hard 
figures to aid in population forecasting. 
 
The second potential project is the expansion of Camp Guernsey, a National Guard Joint 
Training Center, located approximately 20 miles northeast of Wheatland. The degree of 
expansion is unknown at this time, but it is anticipated that some of the additional 
personnel required may opt to live in Wheatland and commute. 
 
The recent success of EOG Resources’ Jake well, a horizontal Niobrara Shale discovery 
in Colorado’s Weld County, in the northern Denver-Julesburg Basin has heightened the 
interest of oil companies to the oil and gas potential in southeast Wyoming. The Niobrara 
Shale is a thick, organic rich and thermally mature formation. Oil has been produced 
from the Niobrara Formation at Salt Creek and the Teapot Dome in Wyoming. The 
recent development of the large Bakken Shale oil field in the Williston Basin area of 
North Dakota, eastern Montana and Canada using horizontal well drilling techniques has 
provide a model for the potential of the Niobrara Shale in the Denver-Julesburg Basin of 
northeast Colorado and southeast Wyoming. To date, most of the lease activity has 
been concentrated in the Laramie County, Wyoming area, closer to the location of the 
exploration well, however, if the production from the Niobrara Formation is proven to 
have regional potential, there is a very strong possibility that it will extend north into 
Platte County. The full impact to Wheatland with respect to population increase and the 
timing of this potential increase is unknown at this time.  
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3.6 POPULATION PROJECTION 
 
 3.6.1 Overview 
 

There are essentially two trends that may be used to forecast the population for 
the Town of Wheatland. The first comes from the historical trend from the years 
1910 through 2000 and the second stems from predictions made by the WDAI. 
Both trends utilize U.S. Census data. The WDAI uses additional factors, but are 
generalized across the region and are not necessarily specific to the area. 

 
3.6.2 Historical Forecasting 

 
With the exception of the 1980s and 1990s, the population has increased steadily 
at a rate of about 27 people per year. The construction of the Laramie River 
Station brought a major influx of laborers who left after the construction was 
complete. This trend was previously illustrated as the “Nominal Growth Rate” 
shown in Figure 3-1. The shown trend line ignored the effects of the 1980s and 
1990s. By extrapolating this trend out to the year 2040, the population is 
projected to be 4,624. The nominal growth trend and projected forecast are 
illustrated in Figure 3-2. 

 
 3.6.3 WDAI Forecasting 
 

The WDAI has forecasted a decline in the population. The WDAI has shifted 
toward a state-wide decline due to the recent reduction in energy production in 
Wyoming. This trend seems to be applied statewide, although not all regions in 
the state show a downward trend. Projections are not as optimistic as they once 
were. The Platte County region is affected by this less than other regions of the 
state because oil and gas exploration as not as predominant in this area. The 
WDAI’s forecasted population is shown in Figure 3-2. 

  
 3.6.4 Additional Population Projection Considerations 
 

There are three potential projects on the horizon that have the potential to affect 
the population of the Town of Wheatland. These are the expansion at Camp 
Guernsey, the possibility of a large scale wind farm being constructed in the area 
and the oil and gas development of the Niobrara Shale in southeast Wyoming. 
There are no concrete figures for these projects, but their effects should at least 
be considered in this population projection. These were discussed in more detail 
earlier in the report.   

 
 3.6.5 Summary 
 

The research completed necessary to forecast the population for the Town of 
Wheatland has resulted in two trend lines that can help predict the future 
population of the Town. The first was developed as a linear approximation of the 
Town’s historical population. Ignoring the effects of the 1980s and 1990s yields a 
trend line that generally approximates the actual growth the Town has 
experienced. Extrapolating this trend out is the first possibility. The second 
comes from a projection developed by the Wyoming Department of 
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Administration and Information. Historical and forecasted populations from each 
trend are illustrated in Figure 3-2. 
 
 

3.7 RECOMMENDATIONS 
 

Historical populations and the general consensus is that 
the population of Wheatland will likely continue to grow at 
a moderate pace. This pace is estimated at 
approximately 27 people each year. For the purpose of 
this report, it is recommended that this pace be used to 
approximate the growth of Wheatland for the purposes of 
planning repairs and improvements defined in this report. 
The alternative projection presented by the WDAI is not 
recommended because it is not worth the risk of under-
sizing the system. Additionally, the WDAI’s prediction 
directly contradicts the historical trend. The 
recommended population forecast is presented in Table 
3-3. 

 
There is a great deal of uncertainty associated with 
predicting the population for the Town of Wheatland. Like 
many areas of Wyoming, there is always the possibility of 
a sizeable project in the region or economic conditions 
that may bring great change. Considerable effort has 
been spent investigating potential stimuli that may affect 
the future population of Wheatland; however, the 
information available for the region is rather limited. The 
Town should always keep tabs on activities in the area 
and consider action necessary to accommodate those 
changes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Pop.
Pop. 

Increase

% 
Annual 
Change

1910 796 -- --
1920 1,336 540 6.8%
1930 1,997 661 4.9%
1940 2,110 113 0.6%
1950 2,286 176 0.8%
1960 2,350 64 0.3%
1970 2,498 148 0.6%
1980 5,816 3,318 13.3%
1990 3,271 -2,545 -4.4%
2000 3,548 277 0.8%
2010 3,817 269 0.8%
2015 3,952 135 0.7%
2020 4,086 135 0.7%
2025 4,221 135 0.7%
2030 4,355 135 0.6%
2035 4,490 135 0.6%
2040 4,624 135 0.6%

TOWN OF WHEATLAND HISTORICAL 
POPULATION AND FORECAST

TABLE 3-3

LINEAR GROWTH RATE
1910 - 2000

Year

Town of Wheatland
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3.8 FUTURE DEMAND 
 

3.8.1 Average Daily Demand 
 

Raw water production provided by the Town was used in conjunction with 
population estimates to determine the average daily water usage per person. 
Population estimates shown below are modified as previously described in 
Section 6 to better coincide with the City’s records. The usage and population 
figures are shown in Tables 3-4 and the average daily use per capita is 
summarized in Table 3-5. Between 2006 and 2009, usage has averaged 323.5 
gallons per capita per day (GPCD). No previous studies have been conducted to 
provide a means of comparison. 

 

Month 2006 2007 2008 2009
January 13.5 11.2 17.2 7.2
February 12.6 5.9 14.5 9.1

March 13.5 17.3 14.9 12.1
April 25.2 19.0 23.7 11.7
May 48.5 38.5 40.8 33.3
June 72.5 72.1 54.3 36.4
July 78.9 83.3 69.9 58.8

August 87.7 79.0 55.2 55.7
September 42.1 55.9 35.7 45.7

October 24.4 30.9 21.1 16.9
November 14.8 16.2 11.4 12.8
December 13.8 15.9 11.2 15.2

Total 447.4 445.2 369.9 314.8

Population 3,377 3,345 3,298 3,327

Table 3-4

2006 - 2009
Raw Water Production* (MG) and Estimated Population

* There is a signif icant amount of time w here f low  is unaccounted for 
the w ells throughout the years.
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Month 2006 2007 2008 2009 Average
January 129.3 108.4 167.9 69.7 118.8
February 128.2 60.6 151.2 94.5 108.6
March 129.1 166.7 146.2 117.5 139.9
April 248.4 189.0 239.0 117.0 198.4
May 463.4 370.9 399.2 322.6 389.0
June 715.3 718.4 548.6 364.9 586.8
July 753.3 803.5 683.8 570.0 702.6

August 837.8 761.7 540.3 540.1 670.0
September 416.0 557.5 361.3 458.1 448.2

October 232.8 297.8 206.2 163.8 225.1
November 146.2 161.4 115.4 127.9 137.7
December 131.4 153.6 109.6 147.3 135.5
Average 363.0 364.6 307.3 259.3 323.5

2006 - 2009

Table 3-5
Average Monthly Water Use (GPCD)

 
 
 

3.8.2 Peak Month Ratio 
 
  Water usage for the Town of Wheatland typically peaks in July due to increased 

residential and municipal irrigation. The average peak usage is 702-GPCD and 
occurs in the month of July. The peak monthly usage to average monthly usage 
ratio is 2.17 between the years of 2006 and 2009.  

 
3.8.3 Peak Day Ratio 
 
 The Town of Wheatland does not directly monitor flow into the system as each 

pressure zone utilizes stand pipe tank(s) and allows the tanks to float on the 
system. Therefore, it is impossible to determine how much water is being 
consumed by end users and how much water is being used to replenish the 
tanks. It is not possible to calculate a useable peak day ratio. 

 
3.8.4 Future Water Demands 
 
 Future demands for the Town of Wheatland can be estimated using the future 

population projections and average usage figures. Average daily demand on the 
water system is projected to increase from 1.2 million gallons per day (MGD) to 
1.5 MGD. Peak month usage is expected to increase from 2.7 MGD to 3.2 MGD. 
The estimates are summarized in Table 3-6 and shown graphically in Figure 3-4. 

 
The water demands shown in Table 3-6 are estimated in a steady linear growth 
that Wheatland has experienced since its founding. The major exception to the 
linear growth projection is the possibility of future projects in the area. Any 
projects that may arise in the future should be evaluated to determine their 
impact to the Town’s population and consequent changes in demand. Existing 
facilities should be verified to be capable of sustaining the projected demands. If 
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improvements are required, they should be implemented in a schedule that is 
conducive to support any future projects that may arise. 

 

Year Population
Average Day Demand 

(MGD) @ 323.5 GPCD
Peak Month Usage 

(MGD) @ 2.17 Ratio

2010 3,817 1.2 2.7
2015 3,952 1.3 2.8
2020 4,086 1.3 2.9
2025 4,221 1.4 3.0
2030 4,355 1.4 3.1
2035 4,490 1.5 3.2
2040 4,624 1.5 3.2

Table 3-6
Future Demand Projection

2010 - 2040

 
 
 

 
 

Figure 3-3
Future Demand Projection

2010 - 2040
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Permit # Name ***
Wheatland 

Nomenclature Priority
Flow Rate* 

(GPM)
Well Depth 
(FT-BGL)

Static Depth* 
(FT-BGL)

P36W Wheatland Well No. 7 Well No. 1 7/10/1958 425 453 50
P109C Wheatland Well No. 3 **** 7/31/1934 600 560 73
P490C Wheatland Well No. 5 Well No. 3 9/8/1936 550 509 20
P491C Wheatland Well No. 6 Well No. 2 9/24/1933 475 506 17
P2187W Wheatland Well No. 8 Well No. 6 2/7/1968 450 500 61.3
P2188W Wheatland Well No. 9 Well No. 5 2/7/1968 450 551 50

P48832W Black Mountain Well No. 1
Black Mountain 

Well No. 1 3/20/1979 475 585 100

P55321W Black Mountain Well No. 2
Black Mountain 

Well No. 2 1/10/1980 300 619 84.5

P132328W Black Mountain Well No. 3
Black Mountain 

Well No. 3 5/19/2000 350 665 133

* Per State Engineer's Office Records (except as noted)
** Per Final Report: black Mountain No. 3 Well Project, March 2005
***See naming convention correction below
**** Well has collapsed and is not in use

SECTION 4 
Water Supply 
 
 
4.1 INTRODUCTION 
 

This chapter reviews the use, availability, reliability, and operations of the water 
sources currently in use by the Town of Wheatland. Each water source is summarized 
and any deficiencies are discussed. Remedial actions for deficiencies are summarized 
and prioritized at the end of this section. 

 
 

4.2 WATER SOURCES AND PUMPING FACILITIES 
 

4.2.1 Background 
 

The Town of Wheatland has drilled nine wells between 1910 and 1968 to supply 
water for the Town of Wheatland. Currently, these wells primarily provide water 
to the east side of town and to the Country Club Pressure Zone. These wells are 
all completed in the Arikaree Formation and have been a consistent water source 
for the Town of Wheatland. The depths of the wells range from 355 FT-BGL to 
560 FT-BGL (feet below grade level) with static water levels between 17 FT-BGL 
and 61 FT-BGL (at the time of construction per State Engineer’s Office records). 
Currently Well Nos. 1, 2, 3, 5, and 6 are still in use. Well Nos. 1, 2, and 3 pump 
into the North Settling Basin and Well Nos. 5 and 6 are pumped into the South 
Settling Basin. These wells support the Main Pressure Zone and the Country 
Club Pressure Zone. These facilities will be discussed in more detail later in this 
section.  
 
Three additional wells were drilled between 1979 and 2000 on the western side 
of town. These include the Black Mountain Well Nos. 1, 2, and 3. These three 
wells support the Black Mountain Pressure Zone. Table 4-1 summarizes the 
Wheatland and Black Mountain Wells. 

 
Table 4-1 

Town Well Summary 
 

Note that the names of the 
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Wheatland wells in Table 4-1 correspond to the names found on the well permits. 
This is not the naming convention that the Town of Wheatland utilizes. Herein, 
this report will refer to the wells as the Town designates them as shown in Plate 
3 in Appendix A of this report. For clarification, wells with Permit numbers P36W, 
P491C, P490C, P2188W, and P2187W are referred by the Town as Wheatland 
Well Nos. 1, 2, 3, 5, and 6, respectively. 

 
4.2.2 Yield and Usage 

 
The seven wells serving the Town of Wheatland have provided water to the town 
for many years. Recent pumping records indicate that they have produced nearly 
450-MG (million gallons) in both 2006 and in 2007. A wet year in 2008 reduced 
the water production requirement to about 370-MG. 
 

 
Table 4-2 

Annual Well Production and Pumping Rates 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 

Black Mountain Well No. 3 was recently completed during the summer of 2009; 
however, it was not put into service until late 2009 once the control equipment 
was installed and configured. 

 
4.2.3 Operation 

 
Wheatland Well Nos. 1, 2, and 3 
Wheatland Well Nos. 1, 2, and 3 are on the northwestern side of town and pump 
into the North Sand Settling Basin. A level sensor installed in the settling basin 
triggers all three of the wells to come on simultaneously and turn off at a preset 
level. They do not feature any lead/lag sequencing of the pumps. Each well has 
an analog flow meter and discharge pressure gauge. The well buildings utilize 
wall-mounted heaters to prevent freezing in the lines. 
 
North Settling Basin Booster Station 
The North Settling Basin Booster Station provides an intermediate storage facility 
for the production of Well Nos. 1, 2, and 3. The Arikaree Formation wells in the 
area are known for high sand production and these basins provide a means of 
settling out suspended sands before pumping into the distribution system. The 
booster station utilizes three pumps that boost directly into the distribution 

Well Name

Pumping 
Rate*    
(GPM)

Appropriation 
(GPM)

2006 
Annual 

Production 
(MG)

2007 
Annual 

Production 
(MG)

2008 
Annual 

Production 
(MG)

2009     
Annual 

Production** 
(MG)

Black Mountain Well No. 1 370 475 39.9 46.4 42.2 27.3
Black Mountain Well No. 2 350 300 32.5 20.6 9.2 17.8
Black Mountain Well No. 3 350 600 0.0 0.0 0.0 0.0
Wheatland Well No. 1 360 125 39.0 75.1 80.2 61.4
Wheatland Well No. 2 410 125 42.7 69.6 37.5 6.1
Wheatland Well No. 3 925 600 100.7 78.0 125.6 91.7
Wheatland Well No. 5 555 550 84.0 66.6 49.9 31.9
Wheatland Well No. 6 600 475 108.6 93.2 25.4 33.7

3920 3250 447.4 449.5 370.0 269.9
* Per testing described in Section 4, Paragraph 2.5 of this report
** Year to date production through September
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system. The twin 1.0 MG storage reservoirs located adjacent to the Tower House 
Booster Station float on the distribution system. The pumps run individually and 
cycles to the next pump after each run. The PLC installed at the Tower House 
Booster Station alternates between the North and South Settling Basins. The 
facility also includes a chlorine gas injection system used for disinfection of the 
well water before it is pumped into the system.  

 
Wheatland Well Nos. 5 and 6 
Wheatland Well Nos. 5 and 6 are on the southwestern side of town and pump 
into the South Sand Settling Basin. A level sensor installed in the settling basin 
triggers both of the wells to come on and off at preset level. They do not feature 
any lead/lag sequencing of the well pumps. Each well has an analog flow meter 
and discharge pressure gauge. A down-hole level sensor was installed in the 
Wheatland No. 5 well in 2009 to provide a means of monitoring pumping level 
and disabling the pump if the water in the well draws down too far. The well 
buildings utilize wall-mounted heaters to prevent freezing in the lines. 
 
South Settling Basin Booster Station 
The South Settling Basin Booster Station is very similar to the North Booster 
Station as it provides an intermediate storage facility for the production of Well 
Nos. 5 and 6. The booster station also utilizes three pumps that boost directly 
into the twin 1.0 MG storage reservoirs located adjacent to the Tower House 
Booster Station through a dedicated transmission pipeline. The pumps run 
individually and cycle to the next pump after each run. The PLC installed at the 
Tower House Booster Station alternates between the North and South Settling 
Basins. The facility also includes a chlorine gas injection system used for 
disinfection of the well water before it is pumped into the system.  
  
Black Mountain Well Nos. 1, 2, and 3 
The Black Mountain Pressure Zone is fed by the three Black Mountain Wells. 
Black Mountain Well No. 1 pumps directly into the distribution system and Well 
Nos. 2 and 3 pump directly into the 1.0 MG Black Mountain Reservoir near Well 
No. 3. Pressure in the Black Mountain Pressure Zone is regulated by the level in 
the reservoir and thus the wells are triggered in a manner necessary to maintain 
a preset tank level. The pressure is monitored by a PLC controller at the Black 
Mountain Well No. 2 well house. The PLC initiates a single well at a preset tank 
level, and it may also start one or both additional wells if the water drops too far 
below the initial set point. The controller changes the lead and lag pumps after 
each run session so as to pump the wells more evenly. The controller 
communicates with Well Nos. 1 and 3 via an RF transmitter. The controller also 
displays the tank level, system pressure, pump run status for all of the wells, and 
the pumping level of the Black Mountain Well No. 3. 
 
Well Nos. 1 and 2 include sand separators to remove sand. Well No. 3 uses a 
more efficient screen down-hole to mitigate sand production from the well. The 
Black Mountain No. 3 Well House also features a chlorine gas injection system to 
disinfect water from both Well Nos. 2 and 3. Piping from Black Mountain Well No. 
2 was modified in 2009 so that water can be rerouted to the Well No. 3 well 
house for disinfection. Black Mountain Well No. 1 does not provide any means of 
disinfection - the water quality does not require it. However, the Groundwater 
Rule recently promulgated by EPA will require corrective measures to be taken in 
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the event of a disinfection test failing. These measures may require disinfection 
at the supply source and, therefore, in anticipation of this, WDEQ is mandating 
that disinfection equipment be installed at all public water supply well facilities. 
Production from Well Nos. 1 and 2 is monitored by an analog flow meter located 
in each respective well house. The Well No. 3 well house includes two flow 
meters. The smaller meter indicates the production from Well No. 3 and the 
larger offers an aggregate flow from both Well Nos. 2 and 3 for the purpose of 
flow pacing the chlorine gas injection system. Well No. 3 also includes a down-
hole pressure transducer for the purpose of monitoring the pumping level in the 
well and shutting down the pump if the pumping level comes within a 
predetermined distance of the pump. 
 
Tower House Booster Station 
The Tower House Booster Station draws water from the Main Pressure Zone and 
boosts it to the Country Club Pressure Zone. The Tower House Booster Station 
is located adjacent to the twin 1.0 MG tanks. The station utilizes three variable 
frequency pumps to maintain a discharge preset pressure of 70-PSI. There is a 
digital flow meter on the discharge header, but it is not connected to the PLC. 
The same PLC that controls the three pumps also has the capability of indicating 
the level in the twin tanks, Main Pressure Zone pressure, run status of the 
Wheatland Well Nos. 1, 2, 3, 5, and 6, the run status of the North and South 
Settling Basin Booster Stations, and the pumping level of Well No. 5. The 
controller uses an RF signal from each of the wells and booster pumps, but offers 
no direct control of the facilities. 

 
4.2.4 Water Quality 

 
The water quality from the Arikaree Formation is quite good.  It is slightly hard, 
calcium bicarbonate water with total dissolved solids of about 400.  The water 
generally tends to meet all U.S. Environmental Protection Agency EPA primary 
and secondary drinking water standards.  There is a deep zone within the 
Arikaree Formation that has a persistently high gamma count on geophysical 
logs.  When this zone is developed, the gross alpha tends to be higher than the 
EPA primary standards, but upon further analyses meets the EPA radionuclide 
requirements except for gross alpha. 

 
4.2.5 Testing 

  
In September, 2009, pump tests were conducted on the wells that are currently in 
use to determine the current condition of the wells and pumps. Each of the wells 
were pumped for at least 1-2 hours, at the end of which, electrical measurements 
were taken so that it could be compared to the flow conditions. The pumps were 
then shut off and recovery of the well was measured for at least 2 hours to verify 
the transmissivity and storage coefficients of the well. In some of the facilities, it 
was not possible to attain the pumping level due to either blocked access ports or 
the sounder was not able to be lowered to the current water level. This may be a 
result of pumping column pipe flanges resting along the casing or because the 
sounder became stuck on the side of the casing. Some of the facilities had air 
lines installed, but most were unusable or the setting depth of the air line was 
unknown. The North and South Settling Basin pumps were also tested; however, 
there is no flow meter in either facility to measure discharge to determine 
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efficiencies of the pumps. Motor voltage and current reading measurements were 
taken to determine if the pumps and motors are running consistent with each 
other.  
 
To determine the condition of the pumping equipment, it is desirable to determine 
also the full efficiency of the pumping equipment to identify deficiencies. This 
efficiency figure is commonly called “Wire to Water” efficiency and includes 
losses in the motor, pump, cabling, and column linkage. This is calculated by 
dividing the electrical power input by the mechanical work output. Wire to water 
efficiency is often surprisingly low for those new to the concept. Beginning with 
the motor, there are two efficiency figures that must be accounted for which are 
the power factor and efficiency. A typical power factor for an 1800-RPM motor is 
about 82.5% and motor efficiency is typically 93%. Line shaft vertical turbine 
pumps require a long shaft to connect the motor to the pump bowl assembly 
which is supported radially by retainer bearings typically every 10-ft. For a 1.5-
inch diameter line shaft, power loss is estimated at 1.1 horsepower per 100 FT of 
column pipe. A typical well installation in Wheatland sets the pump at 230 FT 
BGL which results in 2.5 HP being lost in the bearings alone. For a nominal 50-
HP pump, this is essentially a 95% efficiency rating. The pump itself has a typical 
efficiency of 80%. It is also not possible to measure discharge pressure at the 
outlet of the pump and therefore it must be measured on the surface. At 550 
GPM, headloss in 230 FT of column is 2.6 HP which equates to an efficiency of 
about 95%. Other losses inherent in any system are a result of coupling 
misalignment, bearing misalignment, packing seals, flow obstructions, power 
lead voltage loss, and pump wear which are not easily quantifiable. The net 
efficiency can be found by multiplying all of said efficiency factors, which in this 
example, yields a net efficiency of about 55%. This is essentially the best wire to 
water efficiency that can be achieved. To account for the remaining factors that 
affect efficiency, 10% is considered acceptable and therefore efficiencies under 
45% should cause reason for concern. 
 
The test data is included in Appendix B and are summarized below: 

 
Wheatland Well No. 1 
Well No. 1 utilizes a 30-HP, 1800-RPM motor coupled to a line-shaft turbine 
pump. The make and model of the pump are unavailable. Upon arrival, the well 
had been running for at least 2.5 hours. The pumping level was measured at 
86.5 FT BGL which was steady for 20 minutes at a flow rate of 360 GPM. The 
well pumps into the South Settling Basin nearby at a similar elevation; it exhibited 
a low discharge pressure of 8 PSI. Motor voltage was measured at an average of 
246.7 volts and the current on each phase averaged to 39.7 amps. 

 
The wire to water efficiency was determined by calculating 3-phase power with 
the voltage and current figures above which results in 22.8 HP. Calculating 
mechanical horsepower based on the flow rate, pumping level, and discharge 
pressure results to 9.5 HP. This figure is the mechanical work output. When 
these figures are divided, it results in a wire to water efficiency of 42% which is 
considered lower than nominal. There are a number of problems that can reduce 
efficiency, but in this case, it is most likely a result of excess wear on the pump 
impeller and bowls. Arikaree Formation wells in the area are known for producing 
high amounts of sand and many pumps have been replaced as a result. 
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Recovery of the well was measured for 2 hours. The well’s recovery results in a 
transmissivity of approximately 5,150 GPD/FT.  

 
Wheatland Well No. 2 
Well No. 2 utilizes a 40-HP, 1800-RPM motor coupled to a line-shaft turbine 
pump. The make and model of the pump are unavailable. Town staff confirmed 
that the well had been running since before 8:00 A.M. The facility was visited at 
10:23 A.M. and the flow rate of 390 GPM was recorded as well as the electrical 
measurements at an average of 246.3 volts and 60.2 amps. At the time of arrival 
to begin the test, the well shut off at approximately 1:35 A.M. The well was 
manually restarted within a few minutes and was allowed to pump for 30 minutes 
until the flow rate stabilized to 410 GPM and the pumping level was dropping 
very slowly before beginning the recovery measurements. This well also pumps 
into the South Settling Basin and exhibited a discharge pressure of 8 PSI. It was 
not possible to get the sounder into the port to measure the water level. An airline 
was present and was connected to a nitrogen bottle and regulator assembly with 
a pressure gauge. The air line proved to be intact and the relative water change 
was measured; however, the setting depth of the air line is unknown and, 
therefore, the true pumping level is unknown. 
 
It is not possible to calculate a wire to water efficiency for this facility as the 
actual pumping level is unknown. The electrical input power was calculated with 
the voltage and current figures above results in 34.4 HP.  
 
Recovery of the well was measured for a little over an hour. The well’s recovery 
results in a transmissivity of approximately 8,240 GPD/FT. 
 
Wheatland Well No. 3 
Well No. 3 utilizes a 75-HP, 1800-RPM motor coupled to a line-shaft turbine 
pump. The make and model of the pump are unavailable. The pump was 
discharging at a rate of 925 GPM with 5 PSI measured at the discharge. There 
was an existing airline, but appeared to be old and brittle and after connection to 
the nitrogen tank, would not hold pressure. It also was not possible to get the 
sounder into the port as the motor mounting flange configuration forced the entry 
into the port to be at an angle that was not possible to get the probe around. 
Electrical measurements were measured at an average of 477.3 volts and 57.7 
amps. The test was abandoned after multiple attempts to get the sounder probe 
into the port. 
 
It is not possible to calculate a wire to water efficiency for this facility as the 
pumping level is unknown. The electrical input power was calculated with the 
voltage and current figures above results in 63.5-HP.  
 
Recovery of the well was not measured because it was not possible to measure 
the water level with either the sounder or the existing air line. 
 
Wheatland Well No. 5 
Well No. 5 utilizes a 50-HP, 1800-RPM motor coupled to a line-shaft turbine 
pump. The pump is a Layne Vert-Line 10RKHC with 7 stages and using 7.62-
inch impellers. The well had an adequate port for the sounder as well as a down-
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hole pressure transducer set at 244 FT BGL indicating the pumping level. The 
transducer was newly installed only weeks before this investigation. The 
transducer signal is sent to the Tower House Booster Station where it is 
displayed on the main control panel screen. The test was first attempted by using 
the sounder, but only minutes into the test, the water level had dropped too 
rapidly to keep up with and was apparently deep enough that it was not possible 
to get the sounder down for the proper reading as a result of either binding on the 
pump column or sticking to the casing. The test was restarted shortly after using 
the down-hole transducer. Readings were taken by traveling back and forth 
between the well and Tower House Booster Station. The well was pumped for a 
little over an hour which ended with a flow rate of 555 GPM at a discharge 
pressure of 12 PSI. Electrical measurements were taken at an average of 467.7 
volts and 69.7 amps. The pumping level was 219 FT BGL. 
 
With the currently installed pump and motor, the well draws down very fast and 
has reportedly pumped off causing the pump to cavitate. This is the reason that 
the down-hole transducer was installed as it provides both monitoring and low 
pumping level shutdown. 
 
The electrical power required for the motor is 75.7 HP and the mechanical work 
being done by the pump is 35.0 HP which results in a wire to water efficiency of 
46%. The first concern is the unusually high power draw into the motor. Note that 
this is pure electrical power into the motor and not shaft output power. For that, 
the power factor and efficiency must be factored into the equation. The power 
factor for this motor is 82.5% and the efficiency is 93%. Multiplying the electrical 
input power by these two factors should result in the shaft horsepower output by 
the motor, which in this case still results in 58.0 HP. Thus the motor is essentially 
being overdriven by about 16%. Review of the pump curve for the flow conditions 
seen during the test show that the pump draws approximately 6.7 HP per stage 
or 47 HP with the 7 stages. This is the power required for the pump only at the 
flow condition and does not include mechanical losses in the column or line shaft. 
For a 1.5-inch line shaft, horsepower loss is estimated at 1.1 HP per 100-FT. The 
pump setting depth is 230 FT (line shaft length 230 Ft) which would nominally 
yield 2.5 HP losses. Combine this with packing seals, the possibility of 
misaligned bearings/shaft, and an aging motor could certainly push the power 
consumption of the motor to the estimated 58-HP described above. The bottom 
line is that this motor and pump combination was installed without any extra 
headroom and has resulted in pushing the limits of this motor. If this motor is old, 
it is recommended to monitor it very closely and replace it with a larger motor 
when replacement is required. Temperature should be monitored closely to 
ensure that fire does not result. Electrical connections and wiring should also be 
verified to accept the higher power draw. There are two possibilities to remedy 
this. The first is to replace the motor with a larger capacity. The second option is 
to install a smaller pump which will serve to lower the horsepower requirement                            
 
and also pump the well at a rate such that the drawdown does not approach the 
NPSH requirements of the pump as it is currently capable of doing so. The 
recommended flow rate of the well is discussed below. 
 
Recovery of the well was measured for a little over an hour. The well’s recovery 
results in a transmissivity of approximately 5,020 GPD/FT. Based on the results 
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from this short-term pump test, the currently installed pump appears to be 
oversized for this well.  In the Wheatland Well No. 5 there is approximately 160 
feet of available drawdown (pump setting depth of 230 feet minus the static water 
level of approximately 70 feet). In order to keep the water level above the pump 
intake, the production from this well will need to be reduced. To determine a 
more appropriate discharge rate, Theis’ Non-Equilibrium equation was used with 
the calculated transmissivity value from the short-term pump test of 5,020 
GPD/FT and an assumed storage coefficient of 1x10-3. The storage coefficient is 
similar to the coefficient determined for the Arikaree Formation from the Johnson 
Ranch well field study (located approximately 5 miles north of Wheatland) 
performed for Basin Electric Power Cooperative (Banner Associates, 1978). 
Based on the results of the Theis analysis, it appears that the Wheatland No. 5 
Well is capable of producing 400 GPM for a sustained period of approximately 10 
days. For a sustained one-day period, the well could be produced at 
approximately 460 GPM before drawing the water level down close to the pump 
intake level.  
 
Wheatland Well No. 6 
Well No. 6 utilizes a 60-HP, 1800-RPM motor coupled to a line-shaft turbine 
pump. The make and model of the pump are unavailable. The well had an 
adequate port for the sounder. The well pumped very similarly to Well No. 5 as 
the water level dropped too fast to keep up with and it was not possible to get the 
sounder to the water level after a few minutes of pumping. Readings were only 
usable to about 110 FT BGL as the sounder could not reliably get readings 
beyond that level. 
 
The well was pumped for a little over an hour which ended with a flow rate of 600 
GPM at a discharge pressure of 2 PSI. Electrical measurements were taken at 
an average of 464.0 volts and 64 amps. The final pumping level could not be 
determined by the sounder. 
 
With the currently installed pump and motor, the well draws down very fast and 
has reportedly pumped off causing the pump to cavitate. The Town plans to 
install a down-hole transducer arrangement similar to that of Well No. 5 at the 
next servicing of the pump. 
 
It is not possible to calculate a wire to water efficiency for this facility as the 
pumping level is unknown. The electrical input power was calculated with the 
voltage and current figures above results in 69.0 HP. Again, this is higher than 
the motor name plate rating, but taking into account the efficiency and service 
factor results in an estimated shaft output power of about 53.0 HP and is within 
the operating range of the motor. 
 
 
Recovery of the well was measured for a little over an hour. The well’s recovery 
results in a transmissivity of approximately 5,940 GPD/FT. As was the case with 
the Wheatland No. 5 Well, the pump currently installed in the No. 6 Well appears 
to be oversized for the aquifer conditions. The setting depth of the pump in the 
No. 6 Well is unknown.  It is assumed that it is set at a similar depth as that of the 
No. 5 Well and results in approximately 150 feet of available drawdown. Using 
the Theis Non-Equilibrium equation and the calculated transmissivity value from 
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the short-term pump test of 5,940 GPD/FT and an assumed storage coefficient of 
1x10-3 a recommended discharge rate for this well was calculated. The storage 
coefficient used is similar to the coefficient determined for the Arikaree Formation 
from the Johnson Ranch well field study (located approximately 5 miles north of 
Wheatland) performed for Basin Electric Power Cooperative (Banner Associates, 
1978). Based on the results of the Theis analysis, it appears that the Wheatland 
No. 6 Well is capable of producing 440 GPM for a sustained period of 
approximately 10 days. For a sustained one-day period, the well could be 
produced at approximately 505 GPM before drawing the water level down close 
to the pump intake level.  
 
Black Mountain Well No. 1 
Black Mountain Well No. 1 utilizes a 60-HP, 1800-RPM motor coupled to a line-
shaft turbine pump. The make and model of the pump are unavailable. The well 
had an adequate port for the sounder. Upon the first attempt to measure the 
static water level, the sounder became stuck at 88 FT BGL. Static water level is 
suspected to be about 100 FT BGL and therefore no pumping level 
measurements could be made. Prolonged attempts were unable to free the 
sounder. The well was then pumped for approximately 25 minutes and the 
voltage and current to the motor was measured at an average of 479.7 volts and 
78.0 amps, respectively. The pump produced about 370 GPM at that time. The 
discharge pressure at the well head was 80 PSI. 
 
It is not possible to calculate a wire to water efficiency for this facility as the 
pumping level is unknown. The electrical input power was calculated with the 
voltage and current figures above results in 86.8 HP. This is higher than the 
motor name plate rating, and taking into account the efficiency and service factor 
results in an estimated shaft output power of about 66.6 HP. The pump curve is 
unavailable and therefore it is difficult to determine if the pump and motor 
combination were installed with little headroom or if there may be another 
problem responsible for the increased power draw. 
 
Black Mountain Well No. 2 
Black Mountain Well No. 2 utilizes a 60-HP, 1800-RPM motor coupled to a line-
shaft turbine pump. The pump is a Goulds 10WALC with 8 stages, each trimmed 
to 7.19-inches.  The well was recently rehabilitated and had a new pump installed 
and recently tested, so it was not anticipated that there would be any 
performance issues and therefore was not tested. 

 
Black Mountain Well No. 3 
Black Mountain Well No. 3 utilizes a 75-HP, 1800-RPM submersible motor 
coupled to a turbine pump. The pump is a Grundfos Model 385S750-9.  The well 
was recently completed and has seen very little run time. All components are 
essentially new and were tested at the time of installation, so it was not 
anticipated that there would be any performance issues and therefore was not 
tested. 

 
North Settling Basin Booster Station (3 Pumps)  
The North Settling Basin Booster Station provides an intermediate storage facility 
for the production of Well Nos. 1, 2, and 3. The Arikaree Formation wells in the 
area are known for high sand production and these basins provide a means of 
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settling out suspended sands before pumping into the distribution system. The 
booster station utilizes three pumps that boost directly into the distribution system 
and, therefore, the twin 1.0-MG storage reservoirs located adjacent to the Tower 
House Booster Station will float on the distribution system. There is no means of 
measuring flow in the booster station and therefore it is difficult to assess the 
current condition of the pumps. Each of the pumps in the booster station is 
powered by a 75-HP 3-Phase motor. For testing, each motor was run individually 
and the voltage and current were measured at each motor. Discharge pressure 
was also noted. The motor measurements are indicated below in Table 4-3. 

 

Motor Motor Serial
Avg. 

Voltage (V)
Avg. 

Current (A)
Electrical 

Power (HP)
Discharge 

Pressure (PSI)

Western WTJ916127 461.3 95 101.7 81
Middle 3696830 459.0 48.3 51.5 75
Eastern WTJ916128 461.3 71.3 76.4 76

Table 4-3
North Settling Basin Booster Station Testing

 
 

There is an obvious difference between the three pumps even though they all 
use 75-HP motors. There are two possibilities for such large discrepancies. The 
first is that each motor is coupled to a different pump. The fact that the discharge 
pressure is highest with the highest electrical power supports this theory as an 
increase in pressure into the same pipeline is likely a result of a higher flow rate. 
The other possibility is that the pumps are subject to different levels of wear, but 
this is unlikely as the power difference between the three is too great. It is most 
likely that different pumps are installed on each motor. Pump installation records 
are unavailable, but the Town should investigate the reason for the imbalance of 
the motors installed at the booster station. 
 
The western pump is on the very limits of the motor capacity. The electrical 
power indicated here is pure power into the motor. To compare this with the shaft 
horsepower of the motor, the efficiency and power factors for the motor must also 
be considered. Typical efficiency for a 75-HP motor is around 93% and a typical 
power factor is about 81% and therefore this motor is likely outputting 76.6-HP at 
the shaft. Operating the motor at this range is likely safe; however it should be 
monitored closely. 
 
South Settling Basin Booster Station (3 Pumps) 
The South Settling Basin Booster Station provides an intermediate storage 
facility for the production of Well Nos. 5 and 6. The arrangement is similar to the 
North Settling Basin Booster Station and provides the same function, except that 
the water is pumped directly to the twin tower storage tanks instead of directly 
into the distribution system. There is no means of measuring flow in the booster 
station and therefore it is difficult to assess the current condition of the pumps. 
Each of the pumps in the booster station is powered by a 75-HP 3-Phase motor. 
For testing, each motor was operated individually and the voltage and current 
were measured into each motor. Discharge pressure was also noted. The motor 
measurements are indicated below in Table 4-4. 
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Motor Motor Serial
Avg. 

Voltage (V)
Avg. 

Current (A)
Electrical 

Power (HP)
Discharge 

Pressure (PSI)

North 492.7 61.7 70.6 66
Middle 493.0 61.0 69.8 66
South R-6327-04-349 493.7 61.0 69.9 66

Table 4-4
South Settling Basin Booster Station Testing

 
 

The pumps appear to be fairly balanced. The motor voltages and currents are all 
very similar as is the discharge pressure. This indicates that the pumps are likely 
all similar and that their wear is likely equal with each other. 

 
Tower House Booster Station 
The Tower House Booster Station offers three variable frequency drive pumps 
that supply water from the Main Pressure Zone to the Country Club Pressure 
Zone. The pumps are pressure paced to maintain 70-PSI discharge pressure. 
These are a relatively new installation and the variability of the pumps during 
operation make them difficult to test without taking the Country Club Pressure 
Zone offline. Therefore the pumps were not tested. 
 
 

4.3 WATER STORAGE 
 
 4.3.1 Twin Tanks 
 
 4.3.1.1 Background 

In the 1970’s the Town of Wheatland installed two 1.0 MG storage tanks near the 
intersection of 13th Street and Cole Street to support the Main Pressure Zone and 
the Country Club Pressure Zone via the Tower House Booster Station. The tanks 
are used as storage and pressure control in the Main Pressure Zone. They 
support the Wheatland Well Nos. 1, 2, 3, 5, and 6. 

 
  4.3.1.2 Operations 

The tanks offer approximately 100-FT of elevation head at the highest point in 
the Main Pressure Zone which is sufficient to meet the minimum pressure 
requirements in the zone. The tanks may be isolated and operated independently 
if one is in need of service. The tanks are filled indirectly through the distribution 
system via the North Settling Basin Booster Station and directly via a 
transmission pipeline from the South Settling Basin Booster Station. The PLC in 
the Tower House Booster Station monitors pressure in the tank/distribution 
system and signals either the North or South Settling Basin Booster Stations to 
operate. The PLC alternates between each of the booster stations. 
 

 4.3.2 Black Mountain Storage Tank 
 
  4.3.2.1 Background 

The Black Mountain Storage Tank (1 MG), constructed in 2001, serves the Black 
Mountain Pressure Zone and serves as storage and pressure control to the zone. 
It supports the Black Mountain Well Nos. 1, 2, and 3. 
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 4.3.2.2 Operations 
The level in the reservoir is maintained by the PLC controller installed in the 
Black Mountain Well No. 2 well house. It is there that pressure is monitored and 
the controller will initiate one or more of the Black Mountain Wells to maintain a 
preset level in the tank. Black Mountain Well Nos. 2 and 3 feed the tank directly 
through dedicated lines. Black Mountain Well No. 1 feeds the tank indirectly 
through the distribution system.  

 
  
4.4 DEFICIENCIES AND RECOMMENDATIONS 
 
 4.4.1 Unbalanced Pumps at North Settling Basin Booster Station 
 

Testing of the North Settling Basin Booster Station revealed that the pumps are 
not performing equally. All of the pumps use a 75-HP motor, but current draw 
from each of these motors indicates that they are each operating under very 
dissimilar conditions. For instance, the western pump is drawing nearly 102-HP 
worth of power (outputting about 76-HP at the shaft) while the middle pump is 
drawing only about 52-HP worth of power (outputting about 39-HP at the shaft). 
There are two potential reasons for the varying pumping conditions. The most 
likely reason is that dissimilar pumps are installed on each of the motors. The 
other possibility is that this is demonstrating different levels of wear on the 
pumps; however, given the large performance difference between the pumps, 
this case is unlikely. There is no apparent reason for these pumps to be 
operating so differently nor is there adequate reasoning for why different size 
pumps would be installed in this facility. The role of the North Settling Basin 
Booster Station is to pump water from Wheatland Well Nos. 1, 2, and 3 into the 
Main Pressure Zone distributions system. There is no limit on the amount of 
water that can be delivered into the system other than the level of the twin tanks 
near the Tower House Booster Station. Any water in excess simply makes its 
way to these tanks.  
 
Installation and service records for the facility were unavailable and therefore 
there is no easy way to determine whether excessive pump wear or dissimilar 
pumps are the reason for the discrepancy. It is recommended that the Town 
acquire recent service records to determine the last condition of the pumps and 
also find the make and model of each of the pumps installed. If the records show 
no apparent reason for the discrepancy, or are ultimately unavailable, it is 
recommended that the Town perform a pump service on all of the pumps at the 
North Settling Basin Booster Station to identify the reason for the uneven 
operating conditions. A meter should also be installed outside of the booster 
station to measure the flow rate being produced by the booster station and these 
data should be recorded in a SCADA system. Costs to perform a pump 
inspection are estimated at $14,000. This is sufficient to mobilize a crew to 
remove, inspect, and re-install the pumps. This does not include any service 
work or repairs made to the pumps.  

 
The installation of a flow meter would require a small vault be installed adjacent 
to the booster station that would straddle the existing transmission line. An inline 
flow meter would be installed in the vault and the necessary power supply and 
SCADA connections would be made. The installation cost is estimated at 



4-13 

$12,500. The flow meter would be a versatile tool that could be used for 
assessing pump performance and accounting. 

 
4.4.2 High Draw Down in Wheatland Well Nos. 5 and 6 

 
Wheatland Well Nos. 5 and 6 exhibit an unusually high rate of drawdown. Based 
on the results from the short-term pump tests performed on these two wells, it 
appears that the currently installed pumps are oversized. The near-well 
transmissivity of the aquifer in the vicinity of these two wells does not allow the 
large volume of water to move through the aquifer without a significant amount of 
headloss, resulting in the pumping level being drawn down to very near or at the 
pump intake level. Using the calculated transmissivity from the short-term tests, a 
Theis analysis was performed and it was determined that the production should 
be limited to between 400 GPM and 460 GPM for Well No. 5 and between 440 
GPM and 505 GPM for Well No. 6. At these lower discharge rates, the pumping 
level should remain above the pump intake which would minimize the potential 
for the pump to cavitate. Costs were not developed for this recommended 
improvement because the Town is in the process of installing down-hole 
transducers that monitors the pumping level and shuts the pumps down in the 
event of excess draw-down. This is considered a temporary fix that is good for 
the life of the existing pumps. When the pump is replaced, consideration should 
be made for a smaller pump that is better suited to the well’s characteristics. 
Note also that this fix does come with slightly higher pumping costs as the pump 
is required to pump at higher total dynamic head. 

 
4.4.3 High Power Input into Wheatland Well No. 5 

 
Testing of the Wheatland Well No. 5 showed an unusually high power draw into 
the motor. The well uses a 50-HP motor coupled to a Layne Verti-Line (Goulds) 
10RKHC pump using 7 stages with 7.62-inch impellers. The pump draws 75.7 
HP worth of power which translates to approximately 58 HP of output power at 
the shaft (as calculated from the efficiency and power factor of the motor).  
 
 
Reviewing the operating parameters of the pump installed showed that the pump 
itself requires 47 HP at the given flow conditions. On top of the pump power 
requirement is the power required to overcome friction in the column and line 
shaft bearing friction, which are estimated at to require approximately 5 HP. 
Additional power losses such as packing seals, shaft misalignment, unseen flow 
obstructions, power lead voltage losses, and pump wear can account for the 
remainder of the power losses. 
 
The pump itself appears to be operating at nominal conditions, albeit it requires a 
bit more power than the 50-HP motor is nominally rated for. The motor was 
apparently sized for the pump itself and did not take into consideration other 
power losses inherent in the system. The recommended improvement described 
in Section 4.2 above recommends a smaller pump be installed in the well. The 
installation of a smaller pump would bring the motor into a proper load range. It is 
recommended that the Town consider the replacement of the motor (or pump as 
described above). However, the motor has proven stable in its current 
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arrangement, albeit will likely fail prematurely. Town personnel should keep a 
very close eye on the motor and monitor temperatures and loading regularly. 

 
4.4.4 High Power Input into Black Mountain Well No. 1 

 
Testing of the Black Mountain Well No. 1 showed a high power draw into the 
Black Mountain Well No. 1. The well uses a 60-HP motor coupled to a line-shaft 
turbine pump. The motor draws nearly 87-HP worth of power (equates to almost 
67-HP of power output to the shaft). 
 
Installation and service records for the facility were unavailable and therefore it is 
difficult to speculate on the cause of the excessive power draw. One possibility 
could be that the pump was improperly specified similar to Wheatland Well No. 5 
where it is likely that the motor was selected without properly considering other 
power loss factors. The other possibility is that one of the components in the 
pump system (motor, column, line-shaft, pump, etc.) have worn or failed. 
 
It is recommended that the Town acquire recent service records to determine the 
last condition of the pump and also find the make and model of the pump 
installed. If the records show no apparent reason for the discrepancy or are 
ultimately unavailable, it is recommended that the Town perform a pump service 
to identify the reason for the high power draw. Similar to Wheatland Well No. 5, 
the motor has proven stable in its current arrangement, albeit will likely fail 
prematurely. Town personnel should keep a very close eye on the motor and 
monitor temperatures and loading regularly. 

 
4.4.5 Low Operating Efficiency in Wheatland Well No. 1 

 
Testing of the Wheatland Well No. 1 showed a slightly low wire to water 
efficiency of 42%. This is an overall operating efficiency of the entire pump 
system which includes motor, pump, mechanical linkage, and electrical 
interconnects. An efficiency of 45% to 55% is considered typical. The low 
efficiency in this well most likely indicates excessive wear and it is likely time to 
perform a service on the pump to determine its current condition and replace if 
necessary.  

 
4.4.6 Lack of Lead/Lag Sequencing for Wheatland Wells 

 
The current control scheme of the Wheatland Wells is not optimal. The current 
system initiates Well Nos. 1, 2, and 3 simultaneously if water is needed in the 
North Settling Basin. Similarly Well Nos. 5 and 6 are initiated simultaneously if 
water is needed in the South Settling Basin. Running all of the wells together has 
some disadvantages. The first disadvantage is that with all of the wells running, 
flow rate is maximized in the connecting pipeline which imposes additional 
backpressure on each of the wells leading to higher pumping costs. Another 
disadvantage is the increased drawdown on the aquifer. This essentially results 
in a deeper pumping level which also increases pumping costs.  
 
It is recommended to install a supervisory control and data acquisition (SCADA) 
system capable of initiating well pumps individually as required and also rotates 
the lead and lag sequence of the pumps so as to operate the pumps at even 
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intervals. The SCADA system would offer several benefits including single point 
control and monitoring, system-wide lead/lag sequencing, historical operating 
records, and would optionally offer remote control of the system for personnel in 
the field or on-call. Timber Line Electric and Control Corporation (TLECC) offered 
their assistance to prepare a cost estimate to integrate all existing controls into a 
complete SCADA package. TLECC performed completed a system walkthrough 
with Town personnel on May 25, 2010 to review existing equipment. 
 
Nearly all of the existing telemetry equipment can be retained and integrated into 
the SCADA system. Additional equipment and modifications required to attain a 
complete SCADA operated system is as follows: 

 
 Town Shop Upgrades 

 Dell T3400 server grade computer with a protection enclosure 
o Intellution’s HMI package 
o Alarm Dialing Software 

 NEMA 12 enclosure housing a Phoenix Radio and Power Supply 
o Allows communication between the two master sites (Tower 

House Booster Station and the Black Mountain Well No. 2 House) 
 

 Tower House Booster Station 
 Phoenix radio and supporting equipment 
 Radio antenna 
 

 Black Mountain Well No. 2 House 
 Phoenix radio and supporting equipment 
 Radio antenna 

 
The existing control screens at the Tower House Booster Station and the Black 
Mountain Well No. 2 House (slave sites) will likely be modified to so that they 
offer system status only. Control functionality will be transferred to the computer 
at the Town Shop. Personnel will have the option to dial-in remotely from a PC 
via the internet or a direct-dial modem (both options available, not included in 
price). The slave sites could be upgraded to allow control at all facilities for about 
$10,000 per site. Costs for upgrading the telemetry system as described are 
estimated at $74,392 and is shown in Table 4-5. Note that this cost includes 
complete engineering and construction monitoring which isn’t required unless the 
Town would prefer professional oversight of the project. The work could likely be 
completed by TLECC for $54,500. TLECC provides service to numerous clients 
in southeastern Wyoming and has an excellent reputation for their service to 
smaller water systems. 
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Table 4-5 
Cost Estimate for Upgrading the SCADA System 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4.4.7 Exceeding Adjudicated Pumping Rate (Well Nos. 2, 5 and 6) 
 

The current pumping equipment in Wheatland Well No. 2, Well No. 5 and Well 
No. 6 allow a production from these wells that exceeds the Wyoming State 
Engineer’s Office’s adjudicated rates (See Table 4-2 and Section 5). Because of 
the short duration of the pumping tests conducted as part of this study, the 
average discharge from these wells may actually be closer to the adjudicated 
rate than that which was measured during this study’s pump tests. However, if 
this is not the case, it is recommended that when the pumping equipment in 
these wells need to be replaced, that they are replaced with equipment that will 
discharge at the adjudicated rate. 

Prepare Final Plans and Specifications 5,450.00$     
Permitting -$             

Legal -$             
Acquisition of Access and ROW -$             

Subtotal 5,450.00$     

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Computer System, Equipment, and Materials L.S. 1 11,000.00$     11,000.00$   
2 Radio Equipment and Accessories L.S. 1 8,500.00$       8,500.00$     
3 Programming, Installation/Panel Wiring andStartup L.S. 1 35,000.00$     35,000.00$   

Total Construction Cost 54,500.00$   

Total Project Cost

Construction Cost Subtotal 54,500.00$   
Engineering and Permitting (10% of Construction Cost) 5,450.00$     

Subtotal 59,950.00$   

15% Contingency 8,992.50$     
Subtotal 68,942.50$   

Total 74,392.50$   
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SECTION 5 
Water Rights 
 
 
5.1 GROUNDWATER RIGHTS 
 

The Town of Wheatland has numerous groundwater rights supporting their water 
system. These rights are comprised of 9 wells permitted between 1933 and 2000 and 
are summarized in Table 5-1.  There is a difference between the permitted names and 
what the well is currently called.  The wells on the east side of Town are known as Wells 
1 through 6 from north to south, excluding number 4.  The Black Mountain Wells are 
known by the permitted names.  With the exception of the Wheatland Well No. 3 (UW 
109), which has collapsed, and the new Black Mountain Well No. 3, all of the wells are 
adjudicated. 
 

Table 5-1 
Wheatland’s Groundwater Rights Summary 

 
Permit No. Permitted Name Current 

Name 
Priority Appropriation 

(GPM) 
UW 36 Wheatland Well No. 7 Well No. 1 7/10/1958 425 
UW 109 Wheatland Well No. 3 Collapsed 7/31/1934 600 
UW 490 Wheatland Well No. 5 Well No. 3 9/8/1936 550 
UW 491 Wheatland Well No. 6 Well No. 2 9/24/1933 475 
UW 2187 Wheatland Well No. 8 Well No. 6 2/7/1968 450 
UW 2188 Wheatland Well No. 9 Well No. 5 2/7/1968 450 
UW 48832 Black Mountain Village No. 1 Same 3/20/1979 475 
UW 55321 Black Mountain Village No. 2 Same 1/10/1980 300 
UW 132328 Black Mountain Village No. 3 Same 5/19/2000 600 
   Total 4,325 GPM

 
 
For purposes of this report, the wells will be called by their current names.  Currently 
serving the Town of Wheatland are the Black Mountain Wells and Wheatland Well Nos. 
1, 2, 3, 5 and 6. All of the wells are completed in the Arikaree Formation at depths 
ranging from 355-ft to 655-ft below grade level. Static water depth typically ranges about 
30-ft to 100-ft below ground level.  The collapsed well permitted as Wheatland Well No. 
3 does not have any production, and the Black Mountain Village No. 3 Well was 
completed with a 350 gallon per minute (GPM) pump.  Therefore, the actual capacity of 
the Town’s water supply is 3,475 GPM or about 5 million gallons per day.  
 
The States of Wyoming, Colorado, and Nebraska contributes funding and water to the 
Platte River Recovery Implementation Program (PRRIP).  These contributions are being 
made on behalf of water users as the PRRIP serves as the reasonable and prudent 
alternative under the Endangered Species Act (ESA) for the depletions occurring in 
Wyoming on or before July 1, 1997.  As it does not make sense to contribute water to 
the PRRIP on one hand and continue to use more water on the other, the three states 
agreed to mitigate new depletions in excess of those that were occurring before July 1, 
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1997.  All three states developed a depletions plan.  Wyoming’s version is entitled 
“Depletions Plan, Platte River Basin, Wyoming” or simply Wyoming’s Depletions Plan. 

 
Wyoming’s Depletions Plan is based on “baselines” and “benchmarks” defining the 
maximum annual depletions that occurred between 1992 and 1996.  These baselines 
and benchmarks serve to define the water use that has ESA coverage under the PRRIP.  
There are three baselines.  The baseline that addresses the town’s water use also 
includes water use of all of the other municipalities in the North Platte basin, the 
industries in the North Platte basin, and irrigation in the Laramie River basin and North 
Platte basin below Guernsey Dam.  Each of these uses has a benchmark.  Each year, 
the North Platte Coordinator, within the Wyoming State Engineer’s Office, compares that 
year’s water use against each respective benchmark to ensure that Wyoming has not 
exceeded the baseline use.  The town has been annually providing its water use data to 
the North Platte. 
 
The following table depicts the town’s benchmark, which is based on depletions that 
occurred in 1992, and 2008/2009 use in acre feet: 

 
Depletions   Benchmark  2008 Use 2009 Use 
Irrigation season        868        681   580 
Non-irrigation season         301        311   165 

 
In 2008, the town exceeded its non-irrigation season benchmark.  While this is a matter 
of some concern, the town should not be alarmed unless the benchmarks are being 
exceeded every year.  Typically, there will be sufficient water use under other water use 
benchmarks to cover the town’s occasional overruns.  However, if the town exceeds its 
benchmarks on a regular basis, it will need to take steps to rectify the situation.  Those 
steps could include the following: 

 
1. The town’s benchmark, based on 1992 water use, and the annual water use 

calculations assume that all of the town’s wells are hydrologically connected and, 
therefore, use from the wells is considered surface water depletions.  A well is 
considered a hydrologically connected groundwater well if the well is so located 
and constructed that if water were withdrawn by the well continuously for 40 
years, the cumulative stream depletion would be greater than or equal to 28% of 
the total volume of groundwater withdrawn from that well.  The town could retain 
a professional groundwater hydrologist to complete an analysis to determine 
whether any of its wells could be considered non-hydrologically connected.  If the 
analysis concludes that there are wells that are non-hydrologically connected 
within the town’s supply system, it should be provided to the North Platte 
Coordinator.    

    
If it is concluded that wells are non-hydrologically connected, production from 
those wells do not count against the town’s benchmark for annual water use as 
defined by Wyoming’s Depletion Plan.  In fact, return flows resulting from the use 
of the non-connected wells would be considered accretions and may be used as 
credits when calculating the total annual depletions of the town.  In addition, 
production from the non-connected wells may be used for mitigation if the town 
should exceed its benchmarks under Wyoming’s Depletion Plan. 
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2. The town could reduce its depletions by reducing its use or increasing its return 
flow. 

  
3. If the overruns persist, the town may need to provide a replacement water supply 

to mitigate excess depletions.  One easy way to do this is to complete a well or 
two in what is called the Johnson “Green” aquifer that was identified during the 
groundwater investigations for water supply for the Laramie River Station.  This 
aquifer is typically defined as the basal conglomerate of the Arikaree Formation 
and is hydrologically separate from the aquifer being exploited by the municipal 
wells. 

 
 

(The following is the excerpt from the Wyoming Depletions Plan relating to 
Wheatland’s benchmarks.  This cannot be changed as it is the basis from which 
future water supply activities and use are compared.) 
 
A. Wheatland 

 
1. Water Supply 

Wheatland's water supply system consists of nine (9) wells located within or in 
the vicinity of the corporate limits.   

 
2. Water Rights 

Source  Permit  Priority CFS Remarks 
Groundwater SC 491 9/24/1933 1.059 506 feet deep 
Groundwater SC 109 7/31/1934 1.338 560 feet deep 
Groundwater SC 490 9/8/1936 1.227 509 feet deep 
Groundwater 36  7/10/1958 0.948 450 feet deep 
Groundwater 2187  2/7/1968 1.004 500 feet deep 
Groundwater 2188  2/7/1968 1.004 500 feet deep 
Groundwater 48832  3/20/1979 1.059 585 feet deep 
Groundwater 55321  1/10/1980 0.669 619 feet deep 

 
3. Water Use 

Year         Diversion (MG)     Population      Per Capita Use (gpcpd) 
1992  483.03                  3,477           381 
1993  394.69                  3,494          309 
1994  479.06                  3,553           369 
1995  397.41                  3,580           304 
1996  484.41                  3,635          365 

 
4. Wastewater System 

The town's wastewater is treated in a lagoon system and discharged into 
Wheatland Creek.  Kennedy Engineering assisted the town with recent 
improvements to its wastewater treatment facilities.  Kennedy Engineering 
provided excerpts from its pre-design report which estimated that the town 
returns 86 gallons per capita per day back to the creek.   Applying this estimate 
indicates that the town’s maximum depletions occurred in 1992. 
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5. Wheatland’s Existing Water Related Baseline 
Baseline year:     1992 
Municipal population:   3,297 
Addition service area:   180 (60 taps) 
Baseline population:   3,477 

                     Baseline 
Season   Diversions (MG)   Depletions (MG)   Diversions (AF)   Depletions (AF)     
Irrigation  324.91            281.54    997.47     868   
Non-irrigation  158.12                98.03        485.43     301           
Total annual  483.03             379.57                   1,482.90    1,169 
* Irrigation season-May through September; Non-irrigation season-October 
through April. 
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SECTION 6 
Distribution 

 
 
6.1 INTRODUCTION 
 

The Town of Wheatland’s distribution system is fairly simple. It essentially consists of 
three different pressure zones (See Plate 1 – Appendix A) that operate independently of 
each other under most circumstances. The three zones are the Main Pressure Zone 
(MPZ), the Black Mountain Pressure Zone (BMZ), and the Country Club Pressure Zone 
(CCZ). Serving the MPZ and CCZ is the Twin Tanks which are a pair of 1-MG storage 
tanks. The BMZ uses a single 1-MG storage tank. The Town utilizes two pressure 
reducing valves between the BMZ and the MPZ to allow water from the BMZ to 
supplement the MPZ in the event of a low pressure condition in the MPZ (See Plate 3 – 
Appendix A). Three additional PRVs are installed along the northern border of the CCZ 
(along Cole Street) (See Plate 3 – Appendix A). These allow water from the MPZ to 
supplement the CCZ if the Tower House Booster Pumps fail to provide adequate 
pressure. This will maintain a system pressure of, at a minimum, 30 psi in the CCZ. 
Additional information on components of the system can be found in Sections 2 and 4 of 
this report. 
 
The distribution system consists of various interconnecting pipelines ranging from ¾-inch 
through 12-inch pipe. The Town of Wheatland has maintained an antiquated hydraulic 
model of the system. The model has provided key information for improvements and 
maintenance to the system, but its use is inefficient compared to current modeling 
options. It is cumbersome to use and does not integrate with other modern tools such as 
a Geographic Information System (GIS). Input and output data from the existing model 
were updated for use with a modern modeling package. The hydraulic modeling 
package chosen was H20Net. 
 
Another requirement of this study was to determine the quantity and locations of 
permitted septic systems within the distribution area. The WDEQ office has record of 36 
septic systems within the project area. A total of 19 had sufficient information to place 
their location on a map. These are shown on Plate 2 in Appendix A.  

 
 
6.2 DISTRIBUTION SYSTEM MODELING 
 

6.2.1 Water Model Development 
 

Using records from a previously created water model, a new water model was 
developed using H20Net software.  The actual electronic files were unavailable, 
so the water model was recreated manually by inputting each of the nodes, 
pipes, and valves to the extent to which they were available at the time of the 
study.  In addition to the system features, attributes such as pipe diameters, pipe 
roughness factors, and elevations were input into the model. Values from the 
original model were used where applicable. 
 



6-2 

Hydrant flow tests were performed in order to calibrate the H2ONet model.  The 
pressures that were recorded during hydrant tests were compared against those 
within the model.  Where necessary, node elevations were adjusted within the 
model in order to more closely represent the pressures that were recorded in the 
field.   The system’s wells and pumps did not operate during the hydrant tests, so 
all pressures that were obtained came from the system’s water towers.  
Operational information from the various wells and booster pumps throughout the 
system was unavailable and was not input into the model. 
 
After adjustments to the elevations were made and reasonable pressures were 
observed throughout the model, the model was calibrated further by simulating 
fire flow data acquired during flow testing. Fire flow test data, recorded during 
flow tests, was applied to the appropriate nodes in the model. Pressure drops at 
hydrants adjacent to those being tested (called the “residual hydrant”) were 
compared to the values found in the field.  At this point, further calibration of 
elevations and friction factors were made in order to get the most accurate base 
model possible. Typically, operational data from the system’s water staff, such as 
information on the pumps, closed valves in the system, or other factors that 
would impact pressures throughout the system may be used to further fine tune 
the calibration of a model, but this type of information was unavailable at the time 
of this study. Calibration results can be seen in Table 6-1 and test locations are 
shown in Figure 6-1. 
 

 
 

Test 
Number Location of Flow

Location of 
Residual

Field Static 
Pressure 

(psi)

Model Static 
Pressure 

(psi) Δ (psi)

Residual 
Pressure 

(psi) 

Field 
Flow 
(gpm)

Model Residual 
Pressure (psi) Δ (psi)

1
29th St and 
Mariposa Pkwy

31st St and 
Mariposa Pkwy

40 38.44 1.56 38 700 38.4 -0.4

2
E of 24th St and 
Ponderosa St

21th St and 
Ponderosa St

49 48.45 0.55 48 770 48.1 -0.1

3
East of 21st St 
and Johnston Ave

21st St and 
Johnston Ave

65 60.68 4.32 62 1000 60.39 1.61

4
Brice St and 
12th St

Loomis St and 
12th St

42.5 40.89 1.61 42 500 40.81 1.19

5
West of Y O Ranch Rd 
and E Cole St

Y O Ranch Rd and 
E Cole St

38 37.9 0.1 30 570 37.79 -7.79

6
18th St and 
Walnut St

18th St and 
Gloyd Dr

59 60.53 -1.53 43 700 60.28 -17.28

7
20th St and 
Oak St

South of 20th St 
and Oak St

65 64.13 0.87 36 690 63.96 -27.96

8
Elliot St and 
9th St

Elliot St 
and 10th St

76 76.95 -0.95 72 1000 76.78 -4.78

9
Oak St and 
15th St

15th St and 
Ceder St

69 70.03 -1.03 68 860 69.96 -1.96

10
Maple St and 
15th St

15th St and 
Gilchrist St

62 59.28 2.72 56 860 59.13 -3.13

11
South of Circle Dr 
and Wilson Ave

Front St and 
Circle Dr

49 49.5 -0.5 34 590 49.29 -15.29

12
Elm St and 
Fertig Dr

Poplar St and 
Fertig Dr

85 85.09 -0.09 60 905 84.98 -24.98

13
8th St and 
Gilchrist St

8th St and 
High St

60 58.56 1.44 57 500 58.45 -1.45

14
12th St and 
Maple St

12th St and 
Gilchrist St

62 62.61 -0.61 54 785 62.47 -8.47

15
West of Oak St and 
Front St

Oak St and 
Front St

68 69.13 -1.13 54 830 68.88 -14.88

16
So. Entrance to 
Super 8 Hotel

Two Hydrants 
South of Flow

69 69.58 -0.58 56 830 69.64 -13.64

Hydraulic Model Static and Calibration Data
Table 6-1
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The limited operational data available prevented the performance of an extended 
period simulation. For the purpose of this study, a steady state model was used 
to test for fire flow deficiencies throughout the system. In order to provide 
adequate fire protection, the system must maintain a pressure of 20-PSI.  To test 
for potential deficiencies, a fire flow of 1,000-GPM (typical residential fire flow 
demand) was applied to ten nodes throughout the system.  Any nearby nodes 
that drop to below 20-PSI as a result of the fire flow demand would indicate a 
possible fire flow deficiency.  Figure 6-1 shows the system pressures at static 
conditions in addition to the ten test locations. 
 
The hydraulic model simulated system responses using demand data from the 
year 2007. This represents a slightly more conservative analysis of the 
Wheatland system as the 2007 year demand figures are slightly higher than 
those figures presented in Section 3 which were based on an average of the last 
four year period. The average daily water usage for the system that was provided 
was 360 gallons per capita per day.  The current population of Wheatland was 
3,404 as of June, 2007, which calculates to an average day usage of 1,225,440 
gallons per day (851 gallons per minute). The peak water usage was 1,100 
gallons per capita per day, which equates to a peak usage of 3,744,400 gallons 
per day (2,600 gallons per minute). To distribute the water usage throughout the 
system, an equal demand was applied to each node in the system.  There are 
295 nodes in the system, so to simulate an average day; a demand of 2.88 
gallons per minute was applied to each node. To simulate a peak day scenario, a 
peaking factor was developed, which comes from dividing the peak day by the 

average day. The peaking factor for this study is 3.06, that is,  so the 

demand at each node was multiplied by 3.06. Upon applying the peaking factor, 
a total of 8.81-GPM was applied to each node prior to fire flow simulations to 
simulate peak day conditions. 

 
6.2.2 Fire Flow Simulation 
 

To identify potential deficiencies in the system, a residential demand of 1,000-
GPM was applied to ten locations throughout the system. The overall system, 
prior to applying any fire flows, may be seen in Figure 6-1. Note that the tank 
levels assumed in the study are set at the minimum operating range and 
therefore nodes indicated less than 40-PSI pressure are unlikely to reach these 
levels under normal circumstances. 
 
The tests were performed using only the water tower information that was 
available, and includes none of the booster pumps or wells that exist throughout 
the system as the operational information was not available for the study. The 
simulated fire flows assume that only the head from the water towers are 
available to supply pressure to the system. 
 
The results of each of the tests may be seen in Appendix C.  A brief synopsis of 
each test is listed below: 

 
 Test 1:  No Fire Flow Issues Identified 
 Test 2:  No Fire Flow Issues Identified 
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 Test 3: Fire Flow at Test 3 showed a deficiency to the southeast of the 
fire flow, causing several of the nearby nodes to drop under the required 
pressure of 20-PSI 

 Test 4:  No Fire Flow Issues Identified 
 Test 5:  Several of the nearby nodes dropped below 20-PSI after applying 

a fire flow  
 Test 6:  Several nearby nodes dropped to between 20-40-PSI, and the 

node at the intersection of 31st & West Ponderosa dropped below 20-PSI 
 Test 7:  Pressures dropped to between 20-40-PSI, none of the nodes 

dropped below 20-PSI 
 Test 8:  Pressures dropped to between 20-40-PSI, none of the nodes 

dropped below 20-PSI 
 Test 9:  Several nodes dropped to between 20-40-PSI, none of the nodes 

dropped below 20-PSI 
 Test 10:  No deficiencies identified 

Note:  The existing model data provided by the Town indicates the water main 
serving the Test 3 area is a 6-inch diameter line, but in discussion with Russ 
Schamel, Town Engineer, the line installed is actually 4-inch in diameter.  Our 
test scenarios were run with both diameters, and the information reported above 
is based upon the more optimistic results using a 6-inch diameter pipe. 

 
 
6.3 IMPROVEMENTS 

 
Once the potential fire flow deficiencies in the system were identified, the H2ONet model 
was used to identify possible solutions.   
 
6.3.1 Upsize Main Serving Circle Drive to 8-inch 
 

For Test 3, the water main highlighted in Figure 6-2 was upsized from 6-inch to 
8-inch in diameter.  Upsizing the main addressed the potential fire flow 
deficiency, leaving all of the nodes in the area above 20-PSI.  The estimated 
construction costs associated with replacing the existing line for the Test 3 
improvements are tabulated below in Table 6-2. The modified test results and 
project location are shown in Figure 6-2. As mentioned earlier, the Town 
Engineer believes this line to actually be a 4-inch line. If this is the case, then the 
effects of fire flow demand in the vicinity are even greater than shown. This will 
not result in much change from the cost estimate. The total replacement cost is 
estimated at approximately $117,000. 
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Prepare Final Plans and Specifications 8,510.00$     
Permitting

Legal
Acquisition of Access and ROW -$             

Subtotal 8,510.00$     

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Mobilization and Demobilization L.S. 1 5,000.00$       5,000.00$     
2 8-inch AWWA C900 PVC Pipe (Open Field) L.F. 1,570 39.00$           61,230.00$   
3 8-inch AWWA C900 PVC Pipe (Under Pavement) L.F. 300 50.00$           15,000.00$   
4 8-inch x 8-inch Tapping Sleeve and Valve Ea. 1 735.00$          735.00$       
5 8-inch x 4-inch Tapping Sleeve and Valve Ea. 1 535.00$          535.00$       
6 8-inch 45° Bend Ea. 2 550.00$          1,100.00$     
7 Plug and Abandon Existing Water main L.S. 1 1,500.00$       1,500.00$     

Total Construction Cost 85,100.00$   

Total Project Cost

Construction Cost Subtotal 85,100.00$   
Engineering and Permitting (10% of Construction Cost) 8,510.00$     

Subtotal 93,610.00$   

15% Contingency 14,041.50$   
Subtotal 107,651.50$ 

Total 116,161.50$ 

Table 6-2
Cost Estimate for Upsizing 6-inch Main to 8-inch Serving Circle Drive
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6.3.2 Upsize Service Main Between Walnut Street and W. Pine Street to 8-inch 
 

In Test 5, the pipe shown in Figure 6-3 was upsized from 6-inch to 8-inch in 
diameter.  After increasing the pipe diameter, the nearby nodes remained 
between 20-PSI and 40-PSI, and none drop below 20-PSI.  The estimated 
construction costs associated with replacing the existing line for the Test 5 
improvements are tabulated below in Table 6-3. The modified test results are 
shown in Figure 6-3. The total replacement cost is estimated at approximately 
$30,000. 

 

Prepare Final Plans and Specifications 2,190.00$     
Permitting -$             

Legal -$             
Acquisition of Access and ROW -$             

Subtotal 2,190.00$     

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Mobilization and Demobilization L.S. 1 5,000.00$       2,000.00$     
2 8-inch AWWA C900 PVC Pipe L.F. 309 50.00$           15,450.00$   
3 10-inch x 8-inch Tapping Sleeve and Valve Ea. 1 935.00$          935.00$       
4 8-inch x 6-inch Tapping Sleeve and Valve Ea. 1 735.00$          735.00$       
5 8-inch 90° Bend Ea. 2 640.00$          1,280.00$     
6 Plug and Abandon Existing Water Main L.S. 1 1,500.00$       1,500.00$     

Total Construction Cost 21,900.00$   

Total Project Cost

Construction Cost Subtotal 21,900.00$   
Engineering and Permitting (10% of Construction Cost) 2,190.00$     

Subtotal 24,090.00$   

15% Contingency 3,613.50$     
Subtotal 27,703.50$   

Total 29,893.50$   

Table 6-3
Cost Estimate for Upsizing 6-inch Main to 8-inch Between Walnut St. and W. Pine St.
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6.3.3 Upsize Service Main Between W. Ponderosa Street and W. Mariposa Parkway 
 

Test 6 falls in a zone where several 8-inch water mains branch off of a 10-inch 
diameter east-west line in West Mariposa Parkway and the fire flow applied at 
Test 6 causes the node at 31st & West Ponderosa to drop below 20-PSI. 
Upsizing the existing main between 27th & 28th Streets to 10-inch in diameter 
increases the pressures of the nearby nodes, and addresses the potential fire 
flow deficiency by keeping the system above 20-PSI.  It should be noted that the 
model was set up without any of the wells in the system, and the Black Mountain 
Tank is at its minimum operating level. It is possible that the fire flow deficiencies 
identified in the water model may not be as prevalent during normal operating 
conditions. The estimated construction costs associated with replacing the 
existing line for the Test 6 improvements are tabulated below in Table 6-4. The 
modified test results and project location are shown in Figure 6-4. The total 
replacement cost is estimated at approximately $73,000. 

 
 

Prepare Final Plans and Specifications 5,543.50$     
Permitting -$             

Legal -$             
Acquisition of Access and ROW -$             

Subtotal 5,543.50$     

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Mobilization and Demobilization L.S. 1 5,000.00$       5,000.00$     
2 8-inch AWWA C900 PVC Pipe L.F. 685 69.00$           47,265.00$   
3 10-inch x 8-inch Tapping Sleeve and Valve Ea. 1 935.00$          935.00$       
4 8-inch x 6-inch Tapping Sleeve and Valve Ea. 1 735.00$          735.00$       
5 Plug and Abandon Existing Water Main L.S. 1 1,500.00$       1,500.00$     

Total Construction Cost 55,435.00$   

Total Project Cost

Construction Cost Subtotal 55,435.00$   
Engineering and Permitting (10% of Construction Cost) 5,543.50$     

Subtotal 60,978.50$   

15% Contingency 9,146.78$     
Subtotal 70,125.28$   

Total 75,668.78$   

Table 6-4
Cost Estimate for Upsizing 8-inch Main to 10-inch Between W Ponderosa St. and W Mariposa Pkwy.
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6.3.4 Add Disinfection to the Black Mountain Well No. 1 
 

In addition to the deficiencies identified by the hydraulic model, provisions for 
disinfection of the water from the Black Mountain Well No.1 should also be made. 
All water sources in the water system, except Black Mountain Well No. 1, include 
provisions for disinfection. If the total coliform monitoring required by the 
Groundwater Rule requires a corrective action, it may be necessary to disinfect 
the water from the Black Mountain No. 1 well prior to discharging into the 
distribution system. Regulations require 30 minutes of contact time prior to 
discharging into the system. The Black Mountain Well No. 1 has a permitted flow 
rate of 475-GPM and therefore this requires approximately 15,000-gallons of 
storage. The booster station adjacent to the Black Mountain Well No. 1 can be 
utilized to boost the water into the Black Mountain Pressure zone. The existing 6-
inch pipeline can be tapped to provide inlet and outlet to the tank. Isolation valves 
would be required to divert the flow accordingly. The condition of the pumps in 
the booster station is unknown and therefore an allowance for modifications has 
been added to the estimate. Costs are estimated in Table 6-5 

 

Prepare Final Plans and Specifications 16,660.00$      
Permitting 4,000.00$        

Legal 1,000.00$        
Acquisition of Access and ROW -$                

Subtotal 21,660.00$      

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Mobilization and Demobilization L.S. 1 17,000.00$     17,000.00$      
2 15,000 Gallon Tank L.S. 1 85,000.00$     85,000.00$      
3 Disinfection Equipment L.S. 1 17,000.00$     17,000.00$      
4 Equipment Enclosure L.S. 1 6,000.00$       6,000.00$        
5 6-inch AWWA C900 Pipe L.F. 100 40.00$           4,000.00$        
6 Fittings Ea. 2 800.00$          1,600.00$        
7 Valves Ea. 3 2,000.00$       6,000.00$        
8 Pump and Piping Modification Allowance L.S. 1 30,000.00$     30,000.00$      

Total Construction Cost 166,600.00$    

Total Project Cost

Construction Cost Subtotal 166,600.00$    
Engineering and Permitting (10% of Construction Cost) 16,660.00$      

Subtotal 183,260.00$    

15% Contingency 27,489.00$      
Subtotal 210,749.00$    

Total 232,409.00$    

Table 6-5
Cost Estimate to Add Disinfection to the Black Mountain Well No. 1
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6.3.5 Improvements Necessary to Support Industrial Park 
 

An industrial park has been proposed approximately 2,000-FT east of the railroad 
tracks between Cole Street and Oak Street. The industrial park is very early in its 
planning stages and therefore flows are difficult to anticipate. For the purpose of 
this report, a central location was selected and at this point, an industrial fire flow 
demand of 2,500-GPM was applied. Additionally, residential fire flow (1,000-
GPM) was checked in the adjacent subdivision on Circle Drive. 
 
In order to allow for future growth, it was apparent that a new transmission main 
would be needed. A 10-inch main connecting the mains on Oak Street and Cole 
Street was conceptualized. Its alignment is along Front Street (YO Ranch Road). 
This new transmission main would not only allow for the expansion of the 
Industrial Park section, but would also feed the residential area north of Antelope 
Gap from two directions and provide water for residential fire flow demands.  It 
was noted earlier in this study that a fire flow deficiency currently exists in that 
residential neighborhood. The improvements described in Section 6.3.1 above 
are unnecessary if the improvements for the industrial park are implemented. 
 
To calculate anticipated fire flow capacities, all existing mains along Front Street 
(YO Ranch Road) are upgraded to 10-inch and the pipeline was extended as 
required to connect to Cole Street. A 2,500-GPM fire flow was simulated on the 
new main, as shown in Figure 6-5.  The existing 8-inch/10-inch pipeline along 
Cole Street did not provide adequate flows to the Industrial Park area, with the 
simulated fire flow dropping pressures well below 20-PSI. The model determined 
that with the new 10-inch main in place, the existing 4-inch water main serving 
facilities along Antelope Gap Road could be upgraded to 16-inch and extended 
to connect to the existing 10-inch main located near the intersection of South 
Road and 11th Street and to the new 10-inch main along Front Street (YO Ranch 
Road). The extension of the main from South Road would require a bore under 
the railroad. 
 
Figure 6-5 shows the location of the proposed pipelines, and nodal pressures 
with the industrial fire flow and typical usage. Note that five nodes are red which 
indicates pressures falling below 20-PSI. Inspection of these pressures indicate 
that they are all at least 16-PSI. The model was put together based on the 
calibration data at the time in which Olsson Associates performed flow testing. At 
that time, the adjacent storage tanks were at approximately 70-FT. Therefore 
these nodal pressures could be overcome with the constraint that the tanks 
should not operate under 80-FT. Additional pressure could also be introduced 
into the line by the use of the South Booster Station. Without a more significant 
infrastructure upgrade, the ability to provide industrial fire flow to the area will 
require operational constraints and should be further investigated if the Town 
wishes to expand this area for industrial use. 
 
The minimum required upgrades and estimated costs to provide industrial fire 
flow along Front Street (YO Ranch Road) are shown in Table 6-6. The costs of 
these improvements are estimated at $679,046. 
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Prepare Final Plans and Specifications 48,355.00$      
Permitting 6,000.00$        

Legal 3,000.00$        
Acquisition of Access and ROW 10,000.00$      

Subtotal 67,355.00$      

Construction Cost Estimate

No. Description Unit Quantity Unit Cost Cost
1 Mobilization and Demobilization L.S. 1 50,000.00$     50,000.00$      
2 16-inch AWWA C900 Pipe L.F. 2,800 52.00$           145,600.00$    
3 10-inch AWWA C900 Pipe L.F. 4,350 37.00$           160,950.00$    
4 Railroad Bore L.F. 60 400.00$          24,000.00$      
5 10-inch Isolation Valves Ea. 4 3,000.00$       12,000.00$      
6 Fittings Ea. 6 1,000.00$       6,000.00$        
7 Asphault Repair L.F. 1,000 35.00$           35,000.00$      
8 Connections and Miscellaneous L.S. 1 50,000.00$     50,000.00$      

Total Construction Cost 483,550.00$    

Total Project Cost

Construction Cost Subtotal 483,550.00$    
Engineering and Permitting (10% of Construction Cost) 48,355.00$      

Subtotal 531,905.00$    

15% Contingency 79,785.75$      
Subtotal 611,690.75$    

Total 679,045.75$    

Table 6-6
Cost Estimate to Provide Water and Industrial Fire Flow Along Front Street (YO Ranch Road)
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SECTION 7 
Economic Analysis and Water System Financing 
 
 
7.1 INTRODUCTION 
 

 This section presents a review of the Town of Wheatland’s finances related to the 
community’s water system.  The Town of Wheatland is fortunate to have an abundance 
of high quality water that is very inexpensive to produce and convey throughout the 
system.  Financial reports from the past four fiscal years were reviewed, starting with 
2006.   While the revenues have met the costs of operating the system, no monies have 
been set aside for depreciation or a sinking fund.  When accounting for depreciation, the 
reports show that for the past three years the system has not been self-supporting.    

 
 The Town of Wheatland last raised water rates in March of 2004.  In 2009, Wheatland’s 

water rates ranked among the lowest in the state.  According to the 2009 Public Water 
System survey published by the Water Development Commission, the state’s average 
monthly residential and commercial base water rates were $47.35 and $37.25, 
respectively.  The average number of gallons included in the base water rates, are 7,485 
and 9,589, respectively.  Wheatland’s residential base water rate is $10.50 for 10,000 
gallons and the commercial base water rate is $8.40 for 2,000 gallons, much lower than 
comparable systems across the state.    

 
 Recommendations for bringing the system to self-supporting status are outlined in this 

section. 
 
 

7.2 ANALYSIS OF REVENUES vs. EXPENSES 
 

 During the past four fiscal years, water system revenues have averaged $368,000 while 
expenses, including a depreciation allowance, have averaged $546,584.  Without the 
depreciation, the revenues have been sufficient to meet the expenditures.  By including 
depreciation as an expense, the water system has not been in a financially self-
supporting status.  Not many of the water systems in the State of Wyoming account for 
depreciation in the financing of their water system.  Therefore, the Town of Wheatland is 
not unique in this respect.  However, the State of Wyoming funding agencies are starting 
to require a sinking fund for replacement of system components for securing grants and 
loans.  The sinking funds act basically the same as depreciation in that monies are set 
aside annually to replace components of the system as they wear out. 

 
 

7.3       REVENUES 
 
 In 2009, revenue from the water system was $360,480.  In similar sized systems across 

the state, the average revenues were $638,625, nearly twice those of Wheatland.  
These systems are similar either in population or number of taps.  However, it costs 
substantially more to produce the water form most of these systems. 
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 The Town has approximately 1,920 water services on record.  The State of Wyoming 
forecasts the Town population to decrease over the next 20 years.  However, with the 
recent drilling activity in southeastern Wyoming it is possible that the population will 
steadily increase to the point of approximately 2,200 services in the year 2030. 

 
 7.3.1       User Types 
 
 The Town of Wheatland has two user types, residential and commercial 

properties.  These user types define the cost rate at which the user receives 
their water supply.  Wheatland currently has 1,541 residential users and 304 
commercial users. 

 
 Residential and commercial revenues are the primary revenues which fund the 

system.  For this reason, rates should be annually updated to account for any 
changes in revenues or expenses.  These users currently pay one of the lowest 
base rates in Wyoming.   

 
 The Town has a well at the cemetery which is not tied into the water system.  It 

only provides irrigation for the cemetery and a source for bulk water sales to 
trucked users.  It creates a small revenue stream but should not be overly 
accounted for during budget writing. 

 
7.3.2 Existing Rate Structure 
 
 The existing rate structures, which charge residential and commercial users, 

are shown in Table 7-1 below.  
 

Table 7-1 
Current Water Rate Schedule 

 
       RESIDENTIAL RATES    COMMERCIAL RATES 

1st 10,000 gallons $10.50
Next 20,000 
gallons 

$.035 per 
thousand

Next 20,000 
gallons 

$.06 per 
thousand

Next 50,000 
gallons 

$.10 per 
thousand

Next 150,000 
gallons 

$.15 per 
thousand

Next 250,000 
gallons 

$.20 per 
thousand

Over 500,000 
gallons 

$.25 per 
thousand

 
 
 As stated previously, revenue generated by the water system in 2009 was 
 $360,480.  The average revenue over the study period was $368,000.  Annual 
 revenues have consistently been outpaced by expenditures with depreciation 
 included, on average $179,000 over the study period.  At current rates, in order 

1st 2,000 
gallons

$8.40 

Next 3,000 
gallons

$.42 per 
thousand 

Over 5,000 
gallons

$.35 per 
thousand 
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 to cover the expenditures and depreciation observed over the study period the 
 Town would have to increase its revenue stream by at least $200,000.00 per 
 year.  That is 59% more revenues than is currently received.   

 
 The existing rate structure does little to encourage water conservation because 
 of the low charge rate per thousand gallons.  Wheatland includes 10,000 gallons 
 in their base rate which is well above the state average which is 7,435. 
 
 Table 7-2 below shows the revenues and expenses with the auditors allowance 
 for depreciation.  The expenses ensure that revenues meet expenditures and 
 funds are set aside to cover emergencies and accumulate a replacement fund for 
 the system.  The Town is not currently setting these funds aside. 

 
Table 7-2 

Recent History of Revenues and Expenses 
 

YEAR REVENUE          EXPENSES
2006  $392,678  $531,005
2007  $367,674  $540,257
2008 $375,057 $569,792
2009  $360,480  $545,282

 
 When comparing the expenses to the amount of water produced each year, the 
 average cost to produce the water with a depreciation allowance is $1.42 per 
 thousand gallons.  In 2009, the cost per thousand gallons was $2.02. 
 

 7.3.3   Other Water Charges 
 
 Water users outside the Town limits pay one and one-half times the current 
 household or commercial rates.  The rates for users outside of the Town must 
 abide by Wyoming State Statute 15-7-602 which limits the amount that can be 
 charged to users outside of the Town’s limits. 
 
 Water meter installations are assessed $1,000 for a one-inch water meter 
 installation.  The Town crews make the installations, and their expenses are 
 tabulated.  When installation costs exceed $1,000, the total cost of installation is 
 billed to the user.  This cost is commensurate with the state average for similar 
 sized systems. 
 
 

7.4 WATER SYSTEM EXPENSES 
 
 7.4.1 Background 

 
 Wheatland’s historical water expenses are easy to identify because they are 
 logically categorized within the water department account, and the same 
 categories have been consistently tracked over several budget cycles.  For fiscal 
 years 2006 through 2009 the system expenses averaged $546,584 per year with 
 the auditor’s allowance for depreciation.  
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 Some expenses are not able to be quantified because they are combined with 
 the sewer account, or not accounted for at all.  Grants, for instance, are grouped 
 into a single account. Electricity used by the water department is not tracked 
 specifically since the Town of Wheatland owns the power distribution system.  
 Overall, tracking of expenses has been consistent from year to year.  Further 
 categorization of expenses, especially separating those costs combined with 
 sewer operations, would benefit the Town by providing a more accurate 
 accounting of water system operating expenses. 
 

 7.4.2 Existing Water-Related Debt 
 

 Wheatland is in the fortunate position of having no water system indebtedness.  
 According to the Town, it has never had debt on the water system. 
 

 7.4.3 Employee Expense 
 

 The employee expenses remained uniform between 2006 and 2009.  In 2009, 
 employee expenses accounted for approximately 35% of the Water Fund total 
 expenses.  Labor is normally a significant portion of the system’s expenses.  
 Even though nationwide expenses have increased dramatically, the Town’s 
 ability to keep these expenses steady is extremely beneficial to the employees 
 and the community.  The Town is in this position primarily because their water 
 system requires comparatively low cost treatment as compared to surface water.  
 The lack of needing operators to run a water treatment plant reduces the number 
 of personnel that would otherwise be required to run the system.  The Town has 
 been able to retain qualified, long-tenured, experienced operators.  This too has 
 reduced costs. 
 

 7.4.4 Other Operating & Maintenance Expenses 
 
 As noted earlier, the Town of Wheatland is its own power distributor.  Currently, 
 the water system is not charged for electrical power even though all of its 
 facilities are power metered.  As a result, the water system’s electrical costs are 
 absorbed by the Town’s power system. Ultimately the power system rate payers 
 subsidize the water system. The water system’s electrical consumption should be 
 charged to the water department as an operational expense. 
 

 7.4.5 Administrative and Overhead Expenses 
 

 Administrative support costs are not currently allocated to the water system.  The 
 support services provided to the water system are lumped into Town overhead 
 costs.  Since the goal of the water system is to be self-supportive, all overhead 
 costs should be allocated to the systems which those services support.  
 
 Overhead costs, such as insurance and administrative costs, are currently 
 absorbed within the Town’s administration budget.  The water system’s 
 proportionate share of these costs should be internally charged to the water 
 department budget.   
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 7.4.6 Emergency Fund 
 

 In order to be considered self-sufficient, WWDC recommends that an emergency 
 water fund be established in an amount ranging from 1.5 percent to 2.5 percent 
 of the annual operating expenses. With annual operating expenses of 
 $520,000.00 (including depreciation), an emergency fund allocation between 
 $7,800 and $13,000 should be included in the department’s budget.  No less 
 than 2.0 percent, or in this case $10,400, should be an adequate number to 
 cover emergency expenses.  Between 2006 and 2009, the largest amount of 
 emergency work completed was $9,966.88 in 2006. Any unused funds should be 
 carried forward to the next year’s budget.  The emergency fund should be 
 replenished each year to a level of about 2% of the annual budget. 

 
 7.4.7 Sinking Fund 
 

 A sinking fund account is a fund set aside to replace the system as each 
 component eventually ages to the point of being obsolete.  The annual 
 contribution to that fund is typically set at a designated percentage of the cost of 
 completely replacing the system.  These funds are budgeted and accumulated 
 for replacement of components of the system as they fail or reach their design 
 life (become obsolete).  Since a component’s design life is finite, communities 
 need a long-term plan to ensure a financially sustainable working system in 
 perpetuity, for as long as the community continues to exist.  
 
 Most governing bodies find it difficult to look beyond five years.  This leads to 
 inaction in establishing a viable sinking fund.  When a community has not 
 accumulated the funds to adequately replace facilities it relies on State or 
 Federal funding, or passing bond issues to pay for these projects.  A common 
 occurrence is a required loan to cover the costs or a portion of the costs.  In the 
 long run, the community still ends up paying, whether in the form of higher rates 
 to accumulate a sinking fund or higher rates to cover repayment of loans or bond 
 issues.  It is always less costly, over the long run, to accumulate an interest 
 bearing sinking fund, than it is to pay interest on borrowed funds.   
 
 Wheatland, in its audits, does allocate depreciation costs. In checking with the 
 audit firm this accounts for straight line depreciation of improvements already 
 installed.  A sinking fund is a forward-looking acknowledgment of improvements 
 by setting aside funds for future needs as opposed for accounting for past 
 expenditures. These funds both accomplish the same function, recognizing that 
 that system is wearing out.  
 
 Typical of many communities, the Town Of Wheatland currently does not set 
 aside money in a sinking fund for system replacement.  The establishment of a 
 sinking fund has the ability to replace major facilities as necessary.  Until this 
 account is established and accumulates enough money to cover replacement of 
 major facilities, outside funding assistance will be required.  Typically, 1 to 3 
 percent of the system value is contributed annually.  Wheatland’s system is 
 estimated to have a replacement value of $30 million dollars.  Based on that cost, 
 the estimated annual sinking fund contribution would be approximately $350,000. 
 This represents a system design life of approximately 75 years.  This is the 
 longest overall design life recommended for a system of Wheatland’s complexity. 
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 If the sinking fund monies are set aside in a separate interest bearing account 
 the accrued interest would help grow the fund to the desired level. This, in time, 
 could make it possible to slightly reduce the amount required to be set aside in 
 each budget year. 
 
 

7.5 WATER ACCOUNTING 
 
 7.5.1 Measurement 

 
 Water accounting is similar to financial accounting.  It simply accounts for the 
 amount of water that enters the system, and then where it leaves and in what 
 amounts.  Considerably less precision can be achieved with water accounting 
 than with financial accounting because of the variability of measurement 
 methods. However, it is still a valuable tool for good water management.  
 Accurate water accounting can enhance a water system by allowing the water 
 managers to quickly identify any anomalies in the system, thus identifying 
 significant system leaks and water losses. 
 
 There are two points where the Town of Wheatland measures its water, at the 
 well heads and at the individual services.  Water accounting tracks and 
 compares the water amounts at both of these locations. Over time, meters can 
 become inaccurate, usually slowing down and under-registering the amount of 
 water. With water measurements dependent upon readings from the several 
 different well head meters and from the 1920 service meters, the water 
 accounting is unlikely to ever completely balance.   
 
 Meters are also subject to mechanical failure and require periodic calibration.  
 Typically, only large meters at the well head can be calibrated and adjusted.  
 Individual service meters are typically just replaced.  Keeping meters accurate 
 requires a diligent maintenance schedule.  This not only involves conducting 
 maintenance and calibration of the meters, but instructing personnel on how to 
 identify potential accuracy problems.  For example, anyone who reads any of the 
 meters should be able to deduce if a reading is out of the norm.  This ensures 
 there are constant reviews of the readings, from personnel who read the meters 
 to those reviewing downloaded data during the billing process. 
  
 There are several water users that are not metered, including several Town 
 parks and properties, along with other uses such as fire fighting, and system 
 flushing.  All uses that can be metered, such as parks, should be metered to 
 better track water usage. 
 
 The meters on the Town’s wells read in either hundred or thousand gallon 
 increments.  This can introduce error in reporting if the personnel doing the meter 
 reading do not correctly understand the difference in the way each meter records 
 accumulated flow.  When reading one meter in hundreds of gallons and another 
 in thousands of gallons, the precision of the data is reduced and the possibility 
 for error is increased.  This has been a problem in some of Wheatland’s well 
 meter readings.  If the Town were to have well head meters that all read in the 
 same units it would significantly enhance the accuracy of production reporting. 
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 As late as last year the Town has had some problems entering this data into its 
 water accounting/billing software.  These problems have since been identified 
 and resolved.  Further training of staff could help alleviate these issues in the 
 future.   
 

 7.5.2 Water Losses 
 

 During the study period, the Town estimated that 6.5 percent of the water 
 produced was unaccounted for throughout the system. This percentage of 
 unaccounted for water (or loss) is low for a system the size and age of the Town 
 of Wheatland.  This figure was calculated by using the total amount of water 
 produced, and then subtracting from it metered gallons sold, plus an estimate of 
 the Town’s unmetered usage at parks and other facilities. The area of biggest 
 concern is the facilities that are not metered.  These include several parks, ball 
 fields, a swimming pool, fire drill field hydrants, the fire hall, and an R.V. Park 
 including its dump station and sprinkler systems.  These have been allocated an 
 annual estimated usage of 1.5 million gallons combined.  Due to these large, 
 unmetered uses, it is impossible to accurately estimate losses in the Town’s 
 system.  However, even if it is assumed that unmetered water was zero instead 
 of the 1.5 MG, the unaccounted for water would only increase about 0.4%.  

  
 Using the best available information in 2007, 2008, and 2009, the water loss was 
 3.98%, 10.62%, and 5.13% respectively, which on average is less than the 10 
 percent that is normally seen as low for a water system of this size.  If all facilities 
 were metered the actual water loss could be accurately quantified.   
 
 

7.6 RECOMMENDATIONS 
 
 7.6.1 Budgeting Approach 
 
  It is recommended that the Town develop and adopt a financially self-supporting 

budget for its water system. This will require an accompanying rate adjustment 
that is given at the end of this section.  It is recommended in drafting the budget 
that a conservative methodology be used, in which expenses are forecast slightly 
above the prior year, and revenues are forecast to be flat or very slightly 
declining.  Then, any decrease in expenses or increase in revenue gives a net 
gain for the system budget.  In contrast, any unexpected increase in expenses or 
decline in revenue would be less likely to result in a budget deficit.  In the event 
that a net gain occurs, it could be used to further fund the emergency or sinking 
funds.     

 
 7.6.2 Record Keeping and Data Processing 
 
 After reviewing the records of the water department and Town water billing 

department, avoidable errors in data input and processing have occurred that 
can be overcome using different procedures or processes.  Data entry errors 
occurred because of problems interfacing the meter reading software and the 
billing software.  These resulted from the staff not fully understanding how to 
properly operate the software, coupled with incomplete communication between 
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the person making meter readings and billing department staff. To avoid future 
difficulties of this type it is recommended that the water billing personnel be 
afforded training offered by the software company.  

 
  Errors were found in some of the manually recorded meter readings.  The 

manually recorded readings primarily are with downtown businesses.  They are a 
very small percentage of the system’s total usage. Errors made in recording 
these readings, unless they are large, will likely have a small influence on total 
usage. In some cases the reading was simply written down wrong.  In others the 
person did not understand whether the meter’s smallest measurement increment 
was 100 gallons or ten gallons.  Again, uniformity in meter styles and proper staff 
training can solve this problem.    

 
 
 The previous difficulties of interfacing the billing and metering software has 

reportedly been resolved prior to completion of this study.  Employees using the 
billing software reported that they understand how the past problems occurred 
and now know how to resolve them.   

 
 Under the present Town staffing arrangement, it requires three weeks to read all 

of the meters in town because one person reads both water and electric meters 
on their route. This is an inordinately long time for reading water meters. To 
gather more definitive data for water accounting, the production and sales figures 
need to “have the books closed” at the same time. With the lag in measuring 
usage, this is not happening for Wheatland. It also contributed to billing errors. 

 
 Typically a meter reader using “touch read” technology can read between 30 and 

40 meters per hour.  Wheatland’s 1920 meters should all be able to be read in 6 
to 10 man-days.  It is recommended that the Town adopt a method of meter 
reading that accomplishes all meter readings within one week.  

 
 Incorrect billings were being generated and mailed.  The engineers learned from 

speaking with the software company that the billing program can produce several 
error catching reports that can be generated prior to finalizing billing.  The staff 
needs to be afforded training in these procedures so techniques can be 
implemented to catch errors in the system. One other solution to this data entry 
difficulty is to install a wireless SCADA system throughout the system.  Once the 
SCADA system is installed and all aspects of the system are linked, this should 
reduce the number of data entry errors.  By implementing these changes, billing 
irregularities will be minimized and adjusting entries could be largely eliminated. 

 
 All costs associated with the water system need to be accounted for in the 
 annual budget in order for the system to be self-supporting.  For example, the 
 power used by the water system is currently billed as Town usage and not 
 directly taken out of the Water Department budget.  Other costs not currently 
 accounted for are: 
 

 emergency funds,  
 sinking funds,  
 insurance costs, and  
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 billing and administrative support.   
 

 These are all costs that the water department generates and should be 
 accounted for in the water department’s budget.  By accounting for all of the 
 costs, the Town can streamline their budget and know the water system will be 
 self-supportive so they will not have to invade their general funds to cover 
 expenses. 
 

 7.6.3 Metering 
 

 It is recommended that meters be installed on all non-metered Town property. 
 This will allow the Town to better quantify its non-revenue water.  Losses of less 
 than 10 percent are generally considered to be low for most municipal water 
 systems.  Metering all unbilled usage will help to increase the efficiency of the 
 system by defining the losses and allowing a thoughtful investigation to find and 
 reduce those losses. 

 
 
 7.6.4 Leak Detection 
 

 Even though the percentage of water loss is comparatively low for a community 
 system, it is recommended that the Town should a leak detection program. With 
 present technology, leak detection is normally quite cost efficient and can pay for  
 itself in recouped revenue. Lost water equates to lost revenue for the Town.  
 Significant water losses can normally be identified and alleviated through a leak 
 detection program. In a community of Wheatland’s size, a good detection 
 program can easily find thousands of gallons per day in lost water. 

 
 7.6.5 Water Accounting 
 
   The following four recommendations are offered: 
 

 First, and easiest, is to meter all un-metered facilities.  This will eliminate 
 unknowns with the un-metered facilities, such as leaks and excessive usage. It 
 will also give a more accurate accounting of the system. 
 
 Second, is to ensure all meters at the well sites are read in the same units.  

Currently, some meters read in hundreds of gallons and others in thousands of 
gallons.  This introduces data entry error because within the software certain 
variables have to be set so the software reads the data correctly.  Also, 
personnel not accustomed to reading the meters may inadvertently misread the 
meters because of the different units in which they are read.  Re-metering some 
of the wells will eliminate potential meter reading errors.   

 
 Third, is to ensure complete accounting for all water users, including the Town.  

Knowing where all of the water is being used will help with conservation.  In an 
effort to reduce costs and save water, accurately accounting for the Town’s 
usage will have a positive effect on the overall system.  This is in line with the 
first recommendation of metering all un-metered facilities.  Without proper 
accounting of all users the Town cannot accurately forecast a budget. 
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 Fourth, it is recommended that periodic calibration be performed on all wellhead 
meters to ensure accurate readings.  This could account for a significant amount 
of water over time.  All attempts to enhance the efficiency of the system should 
be given serious consideration. 

 
 7.6.6 Water Rates 

 
 The analysis of the financial status of Wheatland’s water system makes it 

apparent that the Town must raise its water rates if the system is to meet its 
expenditures and provide for a sinking fund for future replacement.  This increase 
would ensure that Wheatland’s water system would be self-sufficient, and 
therefore, would not have to rely on outside funding to complete needed projects. 

 
 To bring the system to financial self-sufficiency the recommended rates were 

developed to cover operating costs, repairs, and upgrades or replacement of 
existing facilities for the next 75 years.  In developing this rate schedule, the 
current number of services was used to determine the rates rather than the 
projected number of users.  This ensures underestimating revenues, which is the 
recommended conservative approach.  This also allows for minor departures 
from the projected number of services to be added to the water system in coming 
years. 

 
 The rate schedule was established by assigning a value to Wheatland’s system.  

The assigned valued of $30,000,000 was determined by assuming the entire 
system needed to be reconstructed today at current construction costs.  Next, an 
assumed annual operating budget of $546,000 was used which is the average 
costs for the system including depreciation added by the auditors.  The monies 
allocated for depreciation can then be put in an account for a sinking fund.  The 
number of users of the system from the end of the 2009 fiscal year was used to 
calculate operational and maintenance per-month charges to the customers.  
The costs and revenues were then broken down into a monthly rate basis.  This 
rate was established using current consumption rates and the current number of 
users.  The current number was used since it is believed that population will 
increase, but only slightly.  The rate schedule was then configured assuming a 
per-service consumption of 10,000 gallons per month. This volume was used 
because taking the Town’s total annual water production divided by the total 
number of users equated to 16,763 gallons per month per user which was the 
average over the past four years.  On that basis, the recommended rate 
schedule outlined below was developed: 

 
Table 7-3 

Recommended Water Rate Schedule 
 
 

 
 
 
 
 
 
 

Residential/Commercial
Base 
Rate

Charge/Thousand 
Gallons Over 

Base
First 10,000 gals $20.00 $---------

10,001-20,000 gals  $1.75/T
20,001-30,000 gals  $1.85/T
30,001-40,000 gals  $2.00/T

40,001 and over  $2.25/T
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 The $20.00 base rate will assure that the revenues will meet the costs and 
provide for a sinking fund even in a year like 2009 where the average cost to 
produce water and provide for a sinking fund was $2.02 per thousand gallons.  In 
years where the cost to produce water is high, the contribution to the sinking fund 
will be lower, but on average the sinking fund will be adequately funded.  

 
 It is recommended that the new rate be implemented in two or three increments 

rather than all at once.  While the cost of water to the Town’s residents will still be 
much less than the cost of water in other communities, this is a substantial 
increase to the current rate structure.  Also, as the cost of water rises, the use 
will likely come down which will result in less revenues to the Town.  By 
approaching the water rate increase in two or three increments, it will allow the 
Town to review its revenues, expenditures and contribution to a sinking fund and 
make changes as necessary.  It will also be much easier to sell to the public.   
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SECTION 8 
Geographic Information System (GIS) 
 
 
8.1 INTRODUCTION AND DATA 
 

The scope of the project called for the compilation and integration of a complete 
Geographic Information System (GIS). This information is useful for Town personnel to 
track and maintain a record of all facilities. The information is also useful for developing 
current and future computer models and can aid in future studies and reports regarding 
the water system. 
 
At the beginning of the project, Olsson Associates’ staff members made a site visit to 
Wheatland for the purpose of collecting spatial data relevant to the Town’s water system.  
Data collection was performed using Magellan Professional Mobile Mapper CE GPS 
units rated to sub-meter accuracy.  Olsson staff collected approximately 200 data points 
across the Town, including several fire hydrants, as well as major water system facilities 
(wells, settling basins, pump stations, disinfection facilities, storage tanks, etc.).  Digital 
photographs were taken at these major system components and were linked to their 
respective GPS locations.  Two CDs containing an ArcView 9.3 mxd file, the existing 
water system GIS, and a shape file containing the GPS points of the major water system 
facilities with hyperlinked photos were delivered with this report. 
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SECTION 9 
Summary and Conclusions 
 
 
9.1 MASTER PLAN SUMMARY 

 
This master plan has reviewed nearly all aspects of the Town of Wheatland’s 
water system including the raw water sources and their water rights, storage, 
transmission, distribution, and economics. A population forecast was completed 
so that improvements could be recommended and prioritized. A computer model 
of the distribution system was generated and used to determine deficiencies in 
the system that is not always obvious to personnel or to the end user.  A GIS 
package was developed for the Town’s water system. The GIS package includes 
the pipelines, wells, tanks, valves, booster stations, fire hydrants, and 
miscellaneous data along with pictures of the surface features.  This package 
can be used by City Personnel and future organizations that may find the data 
useful. The major component of this report is to identify areas of improvement 
that are beneficial to all aspects of the water system. These include system 
improvements, operational improvements, and managerial improvements. The 
improvements identified in this report are summarized below. 
 
As mentioned in Section 3 of this report, there are several major projects that, if 
developed, could have significant impact on the Town of Wheatland. The 
development of a significant oil and gas play in the Niobrara Formation appears 
to have the most potential of impacting the resources of the Town of Wheatland. 
However, at the time that this master plan was prepared, none of these projects 
(large wind farm, expansion of Camp Guernsey, or the Niobrara oil and gas play) 
had matured to a point where definitive population and demand projections could 
be developed. Therefore, the potential impacts from these projects were not 
factored into the demand projections defined in this report. As was mentioned in 
Section 3, most of the Niobrara Shale oil and gas activity to date in Wyoming has 
been concentrated in Laramie County, which is closer to the successful 
exploration well in Weld County, Colorado. The Casper Star Tribune newspaper, 
on July 10, 2010, reported approximately 55 horizontal well applications were 
submitted to the state from the beginning of the year to May 1 and in the month 
of June alone, there were some 32 applications in Laramie County, nine in 
Goshen County and four in Platte County. Because the extent of this oil and gas 
play has not been fully delineated, it is unclear as to what the potential impacts 
will be to Town as this source of energy is developed. 

 
 

9.2 SYSTEM IMPROVEMENTS 
 

Most of the improvements defined during the course of this study are minor and 
are primarily associated with maintenance of the system.  This is not to say that 
the system is not adequately maintained. The system is functioning adequately 
by operating several of the components that we have recommended for change. 
For example the pumps at the two booster stations on the north side of Town. 
These facilities presently work sufficiently well to meet the Town’s needs, 
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however, there appears be substantial wear on some of the pumps in the booster 
stations. These facilities are old, but don’t necessarily need to be replaced. The 
pumps should be pulled and inspected to check their condition and in addition, 
meters should be placed at each of the booster stations so that production can 
be recorded and monitored and individual pump performance can be checked. 
As with these booster stations and most of the other items recommended for 
improvement, these items will cost money to improve, however, they should save 
money in the long run as they operate more efficiently and the Town is able to 
more accurately track the production. 

 
Similarly, the pumps in Wells 5 and 6 appear to be oversized for the production 
capability of the wells. This is probably a function of replacing the pump with a 
higher capacity pump to obtain additional water and re-using the old motor. This 
has resulted in the motors being over powered and putting out more horsepower 
than what they are rated. The increased capacity of the pumps has also resulted 
in causing excessive drawdown in the wells. So far, in fact, that the Town has 
installed a down-hole transducer in Well No. 5 to monitor the pumping level and 
shut down the pump if the level gets too low. At a minimum, the Town should 
monitor the motors especially close since their current duty exceeds their rating.  
The increased pumping capacity may have also pushed the production from the 
well beyond the water right with the Wyoming State Engineer’s Office. 

 
One of the major deficiencies of the water system is the lack of a supervisory 
control and data acquisition (SCADA) system.  Typical SCADA systems will 
monitor the pumping rate at each of the wells and booster stations, the pumping 
levels in the wells, the water levels in the tanks as well as the flow from the tanks.  
This is all done electronically and the different system components can be 
operated (turned on and off) from a central point.  In addition to monitoring the 
status of the system and controlling the different components, the SCADA 
system will record the flow rates, water levels, and equipment status on a 
periodic basis such as every 15 minutes. A number of features can be 
incorporated into the system such as autodialers that dial the operator on call 
when problems arise.  Many communities incorporate a portable laptop computer 
into their system so that the operator on call can make any necessary changes to 
the system off-site when problems arise. The Town has already worked towards 
implementing SCADA control into their system by installing PLC controllers at the 
Tower House Booster Station and the Black Mountain Well No. 2 house which 
offer regional monitoring of equipment and control of some nearby facilities. Each 
controller’s scope is limited to the region in which it is installed which essentially 
corresponds to the Black Mountain Pressure Zone and the Main Pressure Zone, 
respectively. These components can be re-utilized in a full scale SCADA 
implementation which will reduce the overall forward cost. Timberline Electric and 
Controls Corporation performed a walkthrough of the system and provided an 
estimate to upgrade the system to a full SCADA system that will provide single 
point control, monitoring, as well as maintaining a historical record of all 
monitored aspects of the system. The estimated cost for upgrading the system is 
approximately $75,000. 
 
Concerning the EPA Groundwater Rule, it is difficult to say if or when this rule 
may become an issue with the Town of Wheatland. Presently, to be in 
compliance with this rule the Town simply needs to sample for total coliform in 
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the distribution system on a periodic basis (every three years). However, if a 
coliform sample comes back positive, then this will trigger a required “Action 
Response” from the Town which will require them to remedy the condition which 
created the presence of total coliform in their system. Wheatland’s water system 
is presently in good shape to comply with the Groundwater Rule, except for at 
Black Mountain Well No. 1. The wells on the east side of Town all pump to 
settling basins where they are chlorinated prior to boosting into the distribution 
system or up to the standpipes on the east side of Town. The Black Mountain 
Village No. 2 and No. 3 Wells both pump to the standpipe on the west side of 
Town where the water is disinfected prior to entering the stand pipe.  The Black 
Mountain Village No. 1 well, however, pumps directly into the distribution system 
without disinfection. If the source of the contamination is found to be initiating 
from the Black Mountain No. 1 well, then this source will need to be disinfected 
and the requisite contact time provided. The best means to achieve the contact 
time is to construct a 15,000-gallon storage tank adjacent to the well and connect 
to the existing 6-inch pipeline. After pumping water from the well into the tank, 
the water could then be boosted into the Black Mountain Pressure Zone by the 
adjacent booster station. The estimated cost to add disinfection to Black 
Mountain Well No. 1 is $232,500. 
 
From the modeling conducted on the system, three relatively modest 
improvements were identified.  The first is to upsize the water main serving Circle 
Drive from 6-inch to 8-inches in diameter.  Most of this improvement is not under 
pavement although approximately 300 feet is under pavement. The estimated 
cost for this improvement is about $116,000. The second improvement is the 
upsizing of the water line between Walnut Street and W. Pine Street from 6 
inches to 8 inches. There is only about 300 feet of replacement line associated 
with this improvement and the estimated cost is about $30,000. The third 
improvement identified from the modeling of the system is to upsize the water 
line between W. Ponderosa Street and W. Mariposa Parkway from 8 inches to 10 
inches. The estimated cost of this improvement is $76,000. 
 
An industrial park has been proposed along Front Street between Cole Street 
and Oak Street. The park is in its preliminary planning stages and therefore flow 
requirements are difficult to estimate. The hydraulic model was used determine if 
fire flow could be met in this area. The model showed that existing infrastructure 
is incapable of meeting industrial fire flow requirements. A 10-inch pipeline along 
Front Street and a 16-inch pipeline extended east from South Road are 
recommended as a minimum to attain fire flow. The costs of these improvements 
are estimated at $680,000. Note that this solution comes with operational 
constraints and additional investigation should be made before implementing. 

 
 

9.3 OPERATIONAL IMPROVEMENTS 
 

The Town does a good job operating its own system; however, there is a 
tendency to rely on contractors to conduct the design and furnish their own 
equipment such as increasing the pumping capacity of the pumps as described 
above. The Town may be better served by engaging some professional expertise 
on some of these issues to avoid purchasing equipment that does not fit the 
conditions or performing rehabilitation efforts that may not be that fruitful. 
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9.4 MANAGERIAL IMPROVEMENTS 
 

9.4.1 Budgeting Approach 
 

The Town should adopt a self-supporting budgeting approach that is all 
inclusive of the costs associated with operation of the water system.  The 
approach to the budgeting should be conservative to try to cover 
unexpected expenses such as replacement of pumps or rehabilitation of 
wells.  Any money left at the end of the year could be deposited in a 
sinking fund for replacement of the infrastructure. The budget should 
include costs for power, personnel, office supplies, utilities and a sinking 
fund for equipment replacement and well rehabilitation.  The Town is not 
currently charging the water utility for the power used to operate the wells, 
booster stations, and other facilities.  The cost for power is absorbed in 
the overall electric bills to the electricity users.     

 
9.4.2 Water Accounting 

 
The Town should make a concerted effort to get all of the non-metered 
Town uses metered. This will help to increase the efficiency of the 
system. It would also be useful in developing conservation measures 
should this be desired in the future and optimizing the system operations. 

 
9.4.3 Water Rates 

 
The Town needs to adjust their water rates to cover the costs of operating 
the system and provide for a sinking fund to replace the infrastructure as 
it wears out. The Town has budgeted enough and generated enough 
revenue to cover the costs of direct expenses, but there are a some direct 
expenses that are not included in their the operation of the system.  Some 
of the direct expenses not accounted for include power, some personnel, 
office supplies, and utilities. These unaccounted direct expenses could 
add another $35,000 to $45,000 per year to the operating budget. These 
will have to be paid for with an increase in water rates. The biggest 
expense will be the development of a sinking fund to cover the cost of 
replacing the infrastructure as it becomes necessary.   
 
A base rate of $20.00 for the first 10,000 gallons and a tiered rate 
structure for consumption beyond 10,000 gallons was developed.  
Wheatland is very fortunate to have readily available, high quality water 
that can be produced very inexpensively.  The water rates may be one of 
the lowest for a Town their size in the State and it also has one of the 
highest consumption rates in the State.  As the water rates are increased, 
the consumption will probably be reduced which will have an effect on the 
revenues generated. Therefore, it is recommended that Town approach 
the rate increases in steps. This will allow the Town to evaluate the 
impacts to its revenues from the rate changes and also allow the 
residents to become accustomed to the higher rates. Even with the 
targeted rates shown at the end of Chapter 7, the water rates will still be 
one of the lowest in the State. 
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9.5 CONCLUSIONS 
 

The Town of Wheatland has a combined appropriated supply of 3,475 gallons 
per minute or about 5 million gallons per day. From testing conducted on the 
existing wells, the combined yield from the wells was approximately 3,920 gpm. 
Although much of the testing was not conducted for an extended period of time 
and the observed yield of 3,920 gallons per minute will likely drop to 
approximately the appropriated amount, there still should be an adequate water 
supply to meet the future demand. The forecasted peak demand in 2040 is 
estimated to be 3.2 million gallons per day or approximately 1.8 million gallons 
less than the current well field production potential. Some of the wells on the east 
side of Town are quite old and consideration may be given to replacing them if 
failure is thought to be pending. The daily peak demand is extremely high as 
compared to other communities. While conservation measures could be 
implemented, the peak demand should diminish as the water rates are 
increased. 
 
Overall, the water system is operated very effectively and there was little 
detected in the operations to indicate any serious modifications.  The accounting 
and budgeting for the utility is where most of the changes are recommended.  
These accounting changes will become necessary to procure State funding for 
future improvements. As with increasing the water rates, it is recommended that 
the accounting changes be implemented in stages. This will help avoid confusion 
and will allow for a clearer understanding of changes by the utility staff as they 
are implemented. If a sinking fund is created, the monies saved over the first 10 
years will pay for the improvements described herein. 
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WELL PUMP TESTS 
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Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow 
Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units
FT-BGL

PSI
FT
PSI

GPM
Gallons
x1000

V V V A A A

1 9/2/09 10:19 86.5 8 360 245,020 247 246 247 39.5 40 39.7
2 9/2/09 10:38 86.5 8 360 245,027
3 9/2/09 10:40 86.5 245,027 PUMP OFF, BEGIN RECOVERY
4 9/2/09 10:40 85
5 9/2/09 10:40 80
6 9/2/09 10:40 79
7 9/2/09 10:41 77.33
8 9/2/09 10:42 76.53
9 9/2/09 10:44 75.16

10 9/2/09 10:45 74.02
11 9/2/09 10:48 72.85
12 9/2/09 10:51 71.58
13 9/2/09 10:55 70.56
14 9/2/09 11:00 69.26
15 9/2/09 11:08 67.85
16 9/2/09 11:17 66.58
17 9/2/09 11:25 65.63
18 9/2/09 11:33 64.85
19 9/2/09 12:22 61.47
20 9/2/09 12:48 60.18

Three Soft Start

?47554
12fw2?, 30 HP, 1800 RPM

240 V

GE

Well

Notes: Pump running at least before 8:00 AM

Motor Voltage Motor Current

Pump Test

Pumping Level
Well Head

North Booster Station

Wheatland Well No. 1 9/2/2009

Goulds



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton Elevation*:

*± pump elevation

Time/Duration 
Time 

Duration 
Residual 

Drawdown
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 10:19:00 10:19 9.54 22.76
2 10:38:00 10:38 9.54
3 10:40:00 0.00 0.00 PUMP OFF, BEGIN RECOVERY
4 10:40:03 0.05 1.50
5 10:40:10 0.17 6.50
6 10:40:50 0.83 7.50
7 10:41:52 1.87 9.17
8 10:42:38 2.63 9.97
9 10:44:09 4.15 11.34

10 10:45:55 5.92 12.48
11 10:48:04 8.07 13.65
12 10:51:48 11.80 14.92
13 10:55:10 15.17 15.94
14 11:00:40 20.67 17.24
15 11:08:30 28.50 18.65
16 11:17:00 37.00 19.92
17 11:25:40 45.67 20.87
18 11:33:22 53.37 21.65
19 12:22:00 102.00 25.03
20 12:48:00 128.00 26.32

Pump Test Summary

Wheatland Well No. 1 9/2/2009

Goulds

Three Hard Start
GE

North Booster Station
Well

240 V

42%
42%

?47554
Pumping Level

12fw2?, 30 HP, 1800 RPM

Well Head

Wire to 
Water 

Efficiency

%

0.00

0.01

0.10

1.00

10.00

100.00

0.00 0.01 0.10 1.00 10.00 100.00 1000.00

Recovery 



0

10

20

30

40

50

60

70

80

90

100
1 10 100 1000 10000

R
es

id
u

al
 D

ra
w

d
o

w
n

 

t/t' 

Wheatland Well No. 1 
Recovery Test 

9/2/09 

T =  5,150 gpd/ft 
Q = 360 gpm 



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

*AAL=above airline

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow 
Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units
FT

PSI-AAL
FT
PSI

GPM
Gallons
x1000

V V V A A A

1 9/27/09 10:23 33 8 390 52,548 246 247 246 60.4 59.2 60.9
2 9/27/09 13:44 31 8 440 52,610
3 9/27/09 13:49 30 8 420 52,612
4 9/27/09 13:55 29.75 8 410 52,614 PUMP OFF, BEGIN RECOVERY
5 9/27/09 13:55 34.25
6 9/27/09 13:55 37.75
7 9/27/09 13:55 38.25
8 9/27/09 13:55 38.75
9 9/27/09 13:56 38.25

10 9/27/09 13:57 39.25
11 9/27/09 13:58 40
12 9/27/09 13:59 40.5
13 9/27/09 14:01 41.25
14 9/27/09 14:04 42
15 9/27/09 14:06 42.75
16 9/27/09 14:10 43.25
17 9/27/09 14:15 43.75
18 9/27/09 14:19 44.25
19 9/27/09 14:24 44.25
20 9/27/09 14:31 44.75
21 9/27/09 14:40 45.75
22 9/27/09 14:45 45.75
23 9/27/09 14:53 46
24 9/27/09 15:03 46.25
25 9/27/09 15:13 46.75
26 9/27/09 15:26 47
27 9/27/09 15:35 47.25
Notes: Pump running at least before 8:00 AM
Airline setting depth = ?
Couldn't Open port for sounder

Motor Voltage Motor Current

Pumping Level
Well Head

US Motor
40 HP 1800 RPM 400 GPM

259652

240 V
Three Soft Start

North Booster Station
Goulds

Well

Pump Test

Wheatland Well No. 2 9/2/2009



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton Elevation*:

*± pump elevation

Time/Duration 
Time 

Duration 

Residual 
Drawdow

n
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 10:23:00 10:23 34.41
2 13:44:00 13:44
3 13:49:00 13:49
4 13:55:00 0.00 0.58
5 13:55:12 0.20 9.80
6 13:55:21 0.35 17.87
7 13:55:34 0.57 19.02
8 13:55:58 0.97 20.18
9 13:56:42 1.70 19.02

10 13:57:33 2.55 21.33
11 13:58:30 3.50 23.06
12 13:59:33 4.55 24.21
13 14:01:00 6.00 25.94
14 14:04:00 9.00 27.67
15 14:06:40 11.67 29.40
16 14:10:45 15.75 30.55
17 14:15:40 20.67 31.71
18 14:19:40 24.67 32.86
19 14:24:45 29.75 32.86
20 14:31:00 36.00 34.01
21 14:40:00 45.00 36.32
22 14:45:00 50.00 36.32
23 14:53:00 58.00 36.90
24 15:03:00 68.00 37.47
25 15:13:00 78.00 38.63
26 15:26:00 91.00 39.20
27 15:35:00 100.00 39.78

%

0%
0%

Wire to 
Water 

Efficiency

259652
Pumping Level

Well Head

US Motor
40 HP 1800 RPM 400 GPM

240 V
Three Hard Start

North Booster Station
0

Well

Goulds

Pump Test Summary

Wheatland Well No. 2 9/2/2009
0

1.00

10.00

100.00

0.10 1.00 10.00 100.00
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Wheatland Well No. 2 
Recovery Test 

9/2/09 

T =  8,240 gpd/ft 
Q = 390 gpm 



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

*AAL=above airline

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow 
Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units
FT

PSI-AAL
FT
PSI

GPM
Gallons
x1000

V V V A A A

1 8/27/09 10:44 5 925 277,739 478 476 478 58 57 57
*Previous Reading

9/24/09 10:15 Pump On Awaiting Personnel to open facility
9/24/09 10:22 Pump Off Awaiting Personnel to open facility

2

Goulds

Pump Test

Wheatland Well No. 3 9/24/2009

North Booster Station
Well
460

Three Hard Start
US Motor 

75 HP

Unable to get sounder through port. Existing airline would not hold pressure. Abandoned Test @ 11:50 AM.

Pumping Level
Well Head

Motor Voltage Motor Current



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

Time/Duration 
Time 

Duration 
Residual 

Drawdown
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 10:44:00 10:44 63.54

2 0:00:00 0:00

0
0 Goulds

Pump Test Summary

Wheatland Well No. 3 9/24/2009

North Booster Station
Well
460

Three Hard Start

Well Head

US Motor 
75 HP

0
Pumping Level

0%

0%

Wire to 
Water 

Efficiency

%



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

*AAL=above airline

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units
FT-BGL*

above trans.
FT
PSI

GPM
Gallons
x1000

V V V A A A

1 9/29/09 12:39 0 790,401
2 9/24/09 12:48 70.9 0 790,401
3 9/24/09 13:11 70.5 0 790,401
4 9/24/09 13:15 0 790,401 Pump On
5 9/24/09 13:17 0 Pump Off
6 9/24/09 13:25 70.1 0 Pump On
7 9/24/09 13:25 80 0
8 9/24/09 13:26 110 12 600
9 9/24/09 13:32 13 570

10 9/24/09 13:47 213.4 Traveled to twin tank booster station to read
11 9/24/09 13:50 214.3 remote level transducer
12 9/24/09 13:53 215.1
13 9/24/09 13:58 216.2
14 9/24/09 14:03 217.5
15 9/24/09 14:08 218.3
16 9/24/09 14:12 219.1 *Reading 17, traveled to Well No. 5
17 9/24/09 14:16 466 469 468 72 69 68
18 9/24/09 14:20 555 790,746.00
19 9/24/09 14:26 221.0
20 9/24/09 14:28 Pump off for recovery
21 9/24/09 14:28 204.9 0
22 9/24/09 14:28 169.7 0
23 9/24/09 14:28 147.6 0
24 9/24/09 14:28 133.9 0
25 9/24/09 14:28 127.1 0
26 9/24/09 14:29 124.6 0
27 9/24/09 14:29 122.2 0
28 9/24/09 14:29 118.2 0
29 9/24/09 14:30 113.2 0
30 9/24/09 14:32 107.1 0
31 9/24/09 14:33 104.1 0
32 9/24/09 14:37 98.9 0
33 9/24/09 14:39 96.6 0
34 9/24/09 14:42 95.0 0
35 9/24/09 14:45 92.8 0
36 9/24/09 14:51 90.2 0
37 9/24/09 14:56 88.4 0
38 9/24/09 15:01 87.1 0
39 9/24/09 15:05 86.2 0
40 9/24/09 15:11 85.2 0
41 9/24/09 15:19 83.7 0
42 9/24/09 15:34 82.0 0
43 9/24/09 15:43 81.1 0
44 9/24/09 15:55 80.2 0
45 9/24/09 16:00 79.9 0

Goulds

Pump Test

Wheatland Well No. 5 9/24/2009

South Booster Station
Well

460 V
Three Soft Start

GE 50 HP 1800 RPM
5k6252XM502A

Noted that transducer on green cable is installed downhole in PVC conduit. Transducer is set at 244-ft bgl right on 
top of the pump bowls. Transducer signal is relayed to booster station near twin tanks. The transducer level is 
output on an addin to the cabinet in the said booster station. Controller has run status for wells 1,2,3,5,6,7,8. Also 
has pumping basin levels for north and south booster stations. Also has pressure reading for inlet (corresponds to 
water level of twin tanks). At time of test, Well No. 5 is the only one with capability to read downhole pumping 
level. No control is possible, only monitoring.

Test Notes...upon starting test the first time, water level was found once at 110ft and was not found below 150-ft. 
Pump test stopped to check sounder. Upons topping pump, water level came up to sounder and buzzed, therefore 
water did come back up to sounder. Sounder was ran in 170 ft and pump test started again. Still was unable to 
track pumping level. Pete Delgado showed up who informed me that the pump was set deeper than 240-ft. The 
sounder was dropped to 230-ft and still did not register water. I then traveled with Pete up to the booster station 
near the twin tanks to watch water level on remote readout of transducer. Measurements 1 through 8 are from the 
surface with sounder. From measurement 9 on, it was taken with the remote readout.

CPJ315320
Pumping Level

Well Head

Motor Voltage Motor Current



Facility Name: Date: By: RJW
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton Elevation*:

*± pump elevation

Time/Duration 
Time 

Duration 

Residual 
Drawdow

n
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 12:39:00 34.94 75.65
2 12:48:00
3 13:11:00
4 13:15:00 0.00
5 13:17:00 0.00
6 13:25:00 0.00 0.00
7 13:25:11 0.18 9.92
8 13:26:15 1.25 39.92
9 13:32:00 7.00 70.08

10 13:47:00 22.00 143.32
11 13:50:00 25.00 144.22
12 13:53:00 28.00 145.02
13 13:58:00 33.00 146.12
14 14:03:00 38.00 147.42
15 14:08:00 43.00 148.22
16 14:12:00 47.00 149.02
17 14:16:00 51.00
18 14:20:00 55.00
19 14:26:00 61.00 150.92

14:28:00 63.00
14:28:10 63.17 134.82
14:28:25 63.42 99.62
14:28:31 63.52 77.52
14:28:45 63.75 63.82
14:28:56 63.93 57.02
14:29:10 64.17 54.52
14:29:26 64.43 52.12
14:29:47 64.78 48.12
14:30:36 65.60 43.12
14:32:13 67.22 37.02
14:33:38 68.63 34.02
14:37:26 72.43 28.82
14:39:40 74.67 26.52
14:42:00 77.00 24.92
14:45:00 80.00 22.72
14:51:00 86.00 20.12
14:56:00 91.00 18.32
15:01:00 96.00 17.02
15:05:00 100.00 16.12
15:11:00 106.00 15.12
15:19:00 114.00 13.62
15:34:00 129.00 11.92
15:43:00 138.00 11.02
15:55:00 150.00 10.12
16:00:00 155.00 9.82

Goulds

Pump Test Summary

Wheatland Well No. 5 9/24/2009

South Booster Station
Well

460 V
Three Soft Start

Well Head

GE 50 HP 1800 RPM
5k6252XM502A

CPJ315320
Pumping Level

46%
0%

Wire to 
Water 

Efficiency

%

1.00

10.00

100.00

1000.00
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Wheatland Well No. 5 
Recovery Test 

9/24/09 

T =  5,020 gpd/ft 
Q = 555 gpm 



Facility Name: Date: By: RW&DM
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Cat #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

*AAL=above airline

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units FT-BGL
FT
PSI

GPM
Gallons

x100
V V V A A A

1 9/29/09 10:05 80.42 0 1,995
2 9/29/09 10:10 80.42 2 Pump On
3 9/29/09 10:10 100.0 700 1,998
4 9/29/09 10:19 625 2,058
5 9/29/09 10:30 615 2,125
6 9/29/09 10:37 610 2,173
7 9/29/09 10:50 605 2,255
8 9/29/09 11:07 600 2,365
9 9/29/09 11:13 220 600 2,412 463 463 466 65 64 63

10 9/29/09 11:17 2,426 Pump Off
11 9/29/09 11:23 108.40
12 9/29/09 11:24 107.40
13 9/29/09 11:24 107.00
14 9/29/09 11:25 106.00
15 9/29/09 11:26 105.00
16 9/29/09 11:27 104.00
17 9/29/09 11:28 103.00
18 9/29/09 11:30 102.00
19 9/29/09 11:31 101.00
20 9/29/09 11:33 100.00
21 9/29/09 11:35 99.00
22 9/29/09 11:37 98.00
23 9/29/09 11:39 97.00
24 9/29/09 11:42 96.00
25 9/29/09 11:45 95.00
26 9/29/09 11:51 93.47
27 9/29/09 11:55 92.42
28 9/29/09 12:01 91.33
29 9/29/09 12:10 89.89
30 9/29/09 13:03 85.00
The water level dropped too fast to keep up with. Was not able to get coaxial sounder down the hole to the water 
level. Used tape sounder at measurement 11.

Waiting on Pump setting depth from Pete 
before dropping sound > 180 ft

Pumping Level

Motor Voltage Motor Current

Well Head

U.S. Electric

460 V

H06082BL6

Three Hard Start

BF59A

West Side Distribution/Tank
Well

Pump Test

Wheatland Well No. 6 9/29/2009



M Facility Name: Date: By: RW&DM
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

Time/Duration Time Duration 
Residual 

Drawdown
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 10:05:00 33.33 68.95
2 10:10:00 0.00 0.00
3 10:10:18 0.30 19.58
4 10:19:30 9.50
5 10:30:00 20.00
6 10:37:00 27.00
7 10:50:00 40.00
8 11:07:00 57.00
9 11:13:00 63.00

10 11:17:00 67.00
11 11:23:50 73.83 27.98
12 11:24:07 74.12 26.98
13 11:24:49 74.82 26.58
14 11:25:40 75.67 25.58
15 11:26:40 76.67 24.58
16 11:27:42 77.70 23.58
17 11:28:54 78.90 22.58
18 11:30:14 80.23 21.58
19 11:31:44 81.73 20.58
20 11:33:24 83.40 19.58
21 11:35:15 85.25 18.58
22 11:37:24 87.40 17.58
23 11:39:26 89.43 16.58
24 11:42:28 92.47 15.58
25 11:45:32 95.53 14.58
26 11:51:05 101.08 13.05
27 11:55:40 105.67 12.00
28 12:01:02 111.03 10.91
29 12:10:00 120.00 9.47
30 13:03:00 173.00 4.58

0%

%

48%

Wire to 
Water 

Efficiency

H06082BL6

Well Head
Pumping Level

BF59A
U.S. Electric

Hard Start
460 V
Three

West Side Distribution/Tank
Well

Pump Test Summary

Wheatland Well No. 6 9/29/2009
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Wheatland Well No. 6 
Recovery Test 

9/29/09 

T =  5,940 gpd/ft 
Q = 608 gpm 



Facility Name: Date: By: RW&DM
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton: Elevation*:

*± pump elevation

*AAL=above airline

Time

Inlet 
Pressure/
Pump LVL

Discharge 
Pressure Flow Rate

Flow Meter 
Total

Ph. 1
Volt

Ph. 2
Volt

Ph. 3
Volt

Ph. 1
Current

Ph. 2
Current

Ph. 3
Current

# Units FT-BGL
PSI

GPM Gallons V V V A A A

1 9/29/09 13:25 80 0 116,856,910
9/29/09 14:25 116,858,560 Pump On
9/29/09 14:30 444 116,859,130
9/29/09 14:32 405 116,859,940
9/29/09 14:40 371 116,862,910 480 479 479 77 79 78
9/29/09 14:42 116,863,550 Pump Off

Attempted to find static water level with coaxial sounder. Sounder is stuck at 88-ft. Sounder secured and left on site 
until pump is pulled at next required maintenance. Attempted to use airline but it would not hold pressure. Test 
abandoned.

Motor Voltage Motor Current

Pumping Level
Well Head

Westinghouse
Lifeline T 360TP

8012

460 V
Three Hard Start

South Booster Station
Well

Pump Test

Black Mountain Well No. 1 9/29/2009



Facility Name: Date: By: RW&DM
Location:
Pump ID: Pump Make/Model:
Pumps To: Pump Serial #:
Type: Pump Setting  (Well):
Motor Voltage: Stages:
Motor Phase: Drive:
Motor Make: Control:
Motor Model:
Motor Serial #:
Inlet Pressure Reading Location: Elevation*:
Discharge Pressure Reading Locaiton Elevation*:

*± pump elevation

Time/Duration 
Time 

Duration 

Residual 
Drawdow

n
Water 
Power

Electrical 
Power

# Units Time/Min FT HP HP

1 13:25:00 86.81
2 14:25:00
3 14:30:00
4 14:32:00
5 14:40:00
6 14:42:00

%

0%
0%

Wire to 
Water 

Efficiency

8012
Pumping Level

Well Head

Westinghouse
Lifeline T 360TP

460 V
Three Hard Start

South Booster Station
Well

Pump Test Summary

Black Mountain Well No. 1 9/29/2009

1.00

10.00

1.00 10.00
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