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1.0 PURPOSE 

Lidstone and Associates, Inc. (LA) completed the Wyoming Water Development Commission 

(WWDC) Level I Water System Master Plan for the Town of Burns (Town). The purpose of the 

study was to review the existing system and to present recommendations for system 

improvements to ensure that the water system will meet the Town’s long term needs. This work 

effort included: mapping the existing system in GIS; evaluating the performance of the 

distribution system in a pipe modeling program, which addresses the current system’s 

serviceability and its fire suppression capabilities; evaluating well performance and water rights; 

determining system upgrade needs; preparing recommendations for system maintenance and 

replacement; and estimating the cost of capital improvements. The investigation included 

documentation of the Town’s existing water supply system and water usage, as well as the 

assessment of the system’s ability to meet projected increase in demand through 2040. 

The Town of Burns is a small community located approximately 25 miles east of Cheyenne and 

2 miles north of Interstate 80 in the eastern portion of Laramie County. The mid and south areas 

of Town typically vary in ground elevation from 5,505 to 5,520 feet. The ground level then 

slopes down to the north. The population of Burns is approximately 312. Historically, Burns was 

primarily an agricultural community and now some of the residents commute to Cheyenne.  

2.0 FINDINGS 

The hydrogeologic setting for the regional aquifer in the vicinity of Burns is the Arikaree 

Formation. The Arikaree is part of the Tertiary High Plains Aquifer, which includes the Ogallala 

Formation, the Arikaree Formation and the White River Group. The White River Group includes 

the Brule and Chadron Formations. The Town’s wells are completed in the Arikaree Formation 

and yield between 20 and 210 gpm. The typical depth of the wells is 200 to 250 feet below 

existing ground level. Based on available data, the Arikaree Formation appears to be the best 

target formation for additional supply wells for the Town. 

Four of the Town’s five wells (A2, A4, A5, and A6) provide municipal water supplies. The current 

combined yield capacity of all the wells is 460 gpm. Well A3 is used to irrigate the school’s 

athletic fields and has a capacity of 120 gpm.  

The Town’s water distribution system consists of a looped system that runs throughout the 

Town. The distribution system includes approximately 32,500 linear feet of water line. The Town 

has been very proactive in replacing the aging water lines; nearly all of the main distribution 

lines have been upgraded to 8-inch diameter PVC main in the last 15 years. 

The Town has one 200,000 gallon elevated storage tank located on the eastern part of the 

Town that was constructed in 1994. The Town’s wells and storage tank are tied directly into the 

distribution system. A SCADA system (Supervisory Control and Data Acquisition) monitors the 

water level in the tank and is used to control the operation of the wells. 

Hydraulic modeling of the Town’s distribution system addressed the capacity of the system to 

meet current and future demands for residential water use and meet fire flow requirements. The 

hydraulic model determined that the system is capable of simultaneously meeting the maximum 
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summertime demand and continuously filling the 200,000 gallon storage tank. Fire flow 

demands of 500 gpm to 1,500 gpm were used to model a fire flow scenario for a time period of 

up to four hours. Fire flow requirements of 500 gpm were met at all hydrant locations. With the 

exception of five hydrants, nearly all hydrants were capable of supplying 1,500 gpm for the four 

hour period. Of these five hydrants, two hydrants supplied less than 1,000 gpm. It was 

determined that the system can successfully supply fire flows for pressure and flow 

requirements without significant limitations. However, the primary limitation for fire flow 

suppression is based on the storage volume. If a fire were to occur during a peak summer use 

period, the flow demand on the system would be significantly greater than the flow rate supplied 

by the four wells. If this condition should occur, the tank will drain at a rapid rate and empty in 

approximately three hours. The maximum volume storage deficit is approximately 75,000 

gallons. At this time the Town has started a WWDC Level III project to construct a new a 

200,000 gallon storage tank, which will mitigate the fire flow volumetric shortage.  

The Town’s water system is well maintained and is generally in good condition. The primary 

item that should be monitored as part of a maintenance plan is an inspection of the older pumps 

and wells (A2, A3, and A4). The pumping equipment for all of the wells is approximately 15 

years old and is reaching an operational life point where mechanical failures could occur. It is 

recommended that the pumping equipment be pulled and inspected in the next two to three year 

period to determine if any of the equipment should be scheduled for replacement. Well A2 is 

producing significantly less than has been reported historically with relatively little drawdown. It 

is possible that Well A2 could produce significantly more water. During August 2009, a limited 

step-drawdown pump test was performed on Well A3 and determined that the well may be 

capable of sustaining a higher yield. In 1994 a pump test recommended a sustainable yield of 

450 gpm for Well A4. The current yield is approximately 200 gpm. A U.S. Environmental 

Protection Agency (EPA) Sanitary Survey inspection identified that the surface seal for Well A4 

did not meet the current requirements. It is recommended that additional concrete be placed 

around the well head so the surface seal will meet regulatory requirements. It is recommended 

that a Level II study be conducted to identify supply deficiencies and determine if the well yields 

for A2, A3, and A4 can be increased. At the same time as the proposed well testing, the existing 

pumps can be inspected and critical components could be replaced by the Town of Burns. 

Wells A5 and A6 are lower yielding wells than Wells A2 and A4. This is likely due to the 

characteristics of the aquifer located in the south part of Town. The aquifer in this location has 

less permeable zones of claystone and/or siltstone that appear to limit well yield. Since the wells 

are pumping at a rate similar to the sustainable yield of each well, additional inspection of these 

wells should include the inspection of pumping equipment rather than the potential of pump 

upgrades.  

A leak detection survey was conducted during the Level I study for the water mains and system 

connections. The survey identified only five leaks on the system, accounting for a total water 

loss of approximately 10 gpm (14,000 gallons per day). No leaks were identified at the fire 

hydrants. Overall the leak survey concluded that the system is being well maintained.  
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To comply with the EPA’s Ground Water Treatment Rule, the Town disinfects the water 

supplied from the wells with chlorine. Based on available historical water quality information 

(1915 through 1964) ground water within the Arikaree Formation can be classified as calcium  

magnesium bicarbonate water. The water is hard to very hard (calcium carbonate hardness 

values range from 170 to 216 mg/L). Well water quality was reviewed to determine if any trends 

exist and if any parameters have approached their respective EPA maximum contaminant level 

(MCL). Constituents of interest for the water quality review included barium, copper, fluoride, 

lead, nitrate and sulfate. Table 1 shows the average concentration for each analyte reported 

between 1999 and 2007 for the Town’s municipal supply wells (A2, A4, A5 and A6). 

Table 1 Municipal Supply Wells Water Quality Test Results 

Constituent 
Well A2 
(mg/L) 

Well A4 
(mg/L) 

Well A5 
(mg/L) 

Well A6 
(mg/L) 

Average All 
Wells 

MCL 
(mg/L) 

Barium 0.11 0.09 0.10 0.15 0.11 2.0 

Copper 0.009 ND 0.002 0.003 0.004 1.3 

Fluoride 0.70 0.60 0.70 0.49 0.62 4.0 

Lead 0.002 0.002 0.0008 0.0006 0.001 0.015 

Nitrate 6.80 5.49 4.92 7.65 6.21 10.0 

Sulfate 26.6 24.8 18.5 42.8 28.18 250 

 
The only parameter approaching the MCL is nitrate (MCL=10 mg/L). Nitrate contamination of 

ground water is generally caused by infiltration of crop fertilizers, livestock wastes, or human 

sewage. Nitrate is also a natural characteristic of the geologic setting of the aquifer. Water 

samples collected in the Burns area over the last 60 years have indicated similar nitrate 

concentrations to the Towns’ municipal wells. The highest nitrate + nitrite concentration was 

8.94 mg/L at Well A6 in 1999. The average concentration between 1999 and 2007 for all four 

wells is 6.21 mg/L. It is recommended that the Town continue to monitor the wells for increases 

in nitrate concentration. If the concentrations were to increase it may be necessary to install 

water treatment equipment on a well-by-well basis to address exceedances in nitrate.  

Water samples from the Town’s irrigation well (A3) were collected in August 2009 at the end of 

the pump test. The samples were analyzed for the list of parameters in Wyoming Department of 

Environmental Quality, Water Quality Division Rules and Regulations Chapter 8, with the 

exception of SAR, RSC, Radium 226 and 228, and Strontium 90 because of costs and time. Of 

the 41 parameters analyzed, four were anomalously high and are listed in Table 2. 

Table 2 Irrigation Well Water Quality Test Results 

Constituent Well A3 MCL 

Nitrate 5.2 mg/L 10.0 mg/L 

Lead 0.112 mg/L 0.015 mg/L 

Uranium 0.0102 mg/L 0.03 mg/L 

Gross Alpha 13.6 ± 2.2 pCi/L 15 pCi/L 
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The lead concentration is anomalous since lead analyses from the four municipal wells ranged 

between 0.0008 and 0.002 mg/L in samples collected from 1999 through 2007. This anomalous 

result could be due to sampling or analytical error or downhole contamination. It is 

recommended that Well A3 be resampled for uranium, gross alpha and lead to confirm this 

analysis. Uranium and gross alpha were also anomalously high. EPA requires treatment to 

remove uranium at concentrations of 0.03 mg/L or greater. The high gross alpha result is most 

probably related to the uranium concentration. It is recommended that the four municipal wells 

be sampled and analyzed for radionuclide parameters to ensure EPA compliance is being 

maintained. 

Because the current wells feed the distribution system directly any single well can exceed the 

nitrate MCL and require remedial action. This potential condition could be relieved with an 

isolated transmission line which manifolds all wells and blends the water in the storage tank. 

This can be addressed in a Level II investigation. 

3.0 POPULATION GROWTH AND WATER DEMAND    

The population as of June 2010 is approximately 312. The Wyoming Department of 

Administration and Information, Economic Analysis Division estimates a growth increase of 17% 

over the next 30 years. Therefore the estimated population by 2040 is 365. The average 

monthly water use for 2009 was 3,236,000 gallons and this equates to average daily water 

demand of 340 gallons per day per capita. Other water use summary information is provided in 

Table 3.  

Table 3 Daily Water Use Summary 

Period 
2009 

(gallons) 
Future Projection 2040 

(gallons) 

Average Monthly Demand 3,236,000 3,790,000 

Average Daily Demand 106,500 124,500 

Average Daily Demand per Capita 340 340 

Peak Daily Demand 405,000 465,000 

Peak Daily Demand per Capita 1,440 1,440 

 
Wells A2 and A4 have good production capability and operate at flows of 205 gpm and 200 gpm 

respectively. The other two wells, A6 and A5, have smaller capability production yields as they 

operate at approximately 20 gpm and 30 gpm respectively. At this time the four wells can meet 

peak daily supply requirements, but the wells must operate nearly continuously. With all four 

supply wells operating on a continuous basis, the Town’s supply system has the capacity to 

supply approximately 660,000 gallons. If either well A2 or A4 were to have a significant break 

down during the peak summer use period, the Town would need to implement an emergency 

water conservation plan to limit water use to ensure that some water is available in the storage 

tank for fire suppression. In order to address the potential for growth and provide additional 

redundancy for the supply wells, it is recommended that the existing supply well infrastructure 

be upgraded to accommodate the Town’s sustainable yield and that an investigation of 

additional water supply sources (a new well) be completed. To improve the Town’s water supply 

and ensure redundancy, a Level II study should be conducted to address these needs. 
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4.0 RECOMMENDATIONS AND SYSTEM IMPROVEMENTS 

Recommendations have been developed for non-structural and structural improvements for the 

Burns water system. The non-structural improvements are recommendations for the operation 

of the water system, maintenance and financial sustainability. Structural improvements were 

also evaluated to improve system operation and address critical water system issues that will 

allow the Town to provide the residents with a reliable water system for the future 30-year 

planning period. The recommendations address issues related to function of the water system, 

population growth and increased water use and replacement of aging water system 

appurtenances and equipment.  

A priority ranking has been assigned to each improvement. A rating of 1 is a recommendation of 

primary importance, a rating of 2 represents a mid-level priority issue and a rating of 3 is a lower 

priority issue. The non-structural improvement recommendations are detailed in Table 4. 

Table 4 Water System Summary of Non-structural Improvements 

Improvement Priority Description Benefit Status/Schedule 

Leak Detection Study  
 

2 
A Leak Detection study was conducted in 
March 2010. Retest in 2013 to identify 
locations of water loss. 

Eliminate water loss and cost. 2010 and  2013 

Water Storage Tank 
Maintenance 

1 
Storage tanks should be inspected, 
cleaned and potential corrosion areas 
identified and repaired. 

Extend the design life of the 
tank. 

Ongoing every 2 
years  

Restructured Water 
Rate Schedule 
 

1 
Develop a water billing schedule that is 
based on water usage.  

Provide the revenue necessary 
to operate the water system 
and likely reduce water use by 
high consumption users.  

Late 2010 

Maintenance Log 
 

2 

Create a manual that covers operational 
procedures and record filing for the water 
supply wells. Continue to monitor nitrate 
levels and trend analysis. 

Assist in developing a schedule 
for consistent well operation 
and information for new system 
operators and project future 
needs. 

Late 2010 

SEO Reports 
 

1 
Submit annual report of water usage from 
Wells A2 and A4 to comply with SEO 
permit requirement. 

Compliance with SEO permit. Annually  

Monitoring of Supply 
Pumps 
 

1 

Many of the pumps have been installed 
for approximately 15 years and based on 
the age inspections should be conducted 
every 2-3 years to evaluate the condition 
of the pumps and motors. 

Improve the water supply to 
identify equipment replacement 
needs before failure occurs. 

2012 

Apply for WWDC Level 
II Funding to Further 
Investigate Source 
Supply 

1 
Well test, pump inspection, water quality 
testing, hydrogeology investigation. 

Address several improvements. 2010 

 
It is recommended that the Town apply for a WWDC Level II investigation. Such a study should 

include at a minimum: 

a) pump inspection and aquifer testing of each municipal well and in particular Wells A2, A3 

and A4; 

b) Full suite water quality testing of each municipal well (including Well A-3); 

c) Review and conceptual design of isolated transmission line; 
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d) Investigate additional source supply; and, 

e) Water rights. 

Table 5 summarizes recommended structural improvements and their recommended priority 

and total project costs including design, construction, construction management and 

contingencies. Most of the recommended improvements are eligible for WWDC funding. Those 

that are not eligible for WWDC grant/loan funding are noted. 



 

 

Table 5 Water System Summary of Structural Improvements 

Type Improvement Description Benefit Schedule Priority 
Total Project 

Costs 
Available for 

WWDC Funding 

Infrastructure Water storage tank.  
Add new 200,000 gallon 
storage tank. 

Improve storage for long term. 2010 1 $927,000 
Yes. Note that 

funding has been 
approved. 

Supply  

Upgrade Wells A2 and A4, and 
convert A3 to a municipal well. 
Construct new well and 
connect to distribution system. 

Various alternatives were 
developed to upgrade the 
wells to develop additional 
yield for the water system. 

Improve supply for long-term 
growth and provide 
redundancy for supply. 

2011 1 

A2 $108,105 Yes 

A4 $110,000 Yes 

A3 $124,170 Yes 

New  Well 
$724,894 

Yes 

Infrastructure Distribution line replacement. 
Replace aging water  
distribution lines. 

Long-term operation of system 
and nitrate blending. 

2012 2 $225,454 No 

Infrastructure Isolated transmission line.  
Construct isolated 
transmission main from the 
wells to storage tanks.  

Long-term operation of 
system. 

2014 3 $666,788 Yes 

Operational  Water meters billing schedule. 
Install water meters at each 
residence. 

Water billing can be based on 
usage. Water conservation. 

Meter project 
completed fall 

2010. 
1 NA NA 

  
 




