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● Report Summary by Task ● 
 

Introduction  
 
The Wyoming Water Development Commission selected the consulting team of AVI 
Professional Corporation (AVI), TST Inc. of Denver a TTG Company (TST), and Dahlgren 
Consulting (DC) to develop a water supply master plan for the Town of Guernsey in Platte 
County.  AVI was the prime contractor providing management oversight, surveying 
services, rate study, cost estimates, financial analysis, system financing, and report 
preparation.  TST was the lead in water quality issues, completing the hydraulic model, and 
developing the GIS.   DC was responsible for water rights, source analysis, pump tests, video 
well logs, and system pump evaluation.  DC also supervised well rehabilitation at the 
Town’s expense. 
 
The Master Plan study was driven in part by a Notice of Violation issued to the Town of 
Guernsey in September, 2011 for exceeding on several occasions the Maximum 
Contaminant Level (MCL) for Total Coliform (TC). 

 
Task 1. Scoping and Project Meetings 

 
An initial scoping meeting was held in Guernsey on August 21, 2012 to discuss the study 
goals and schedule. Additional meetings were held as necessary to facilitate completion of 
the study and to consult with Town officials as issues developed during the study.   
 
To achieve cost efficiency, meetings were scheduled when possible in conjunction with 
field work under other task requirements to the extent possible. 

The Draft Report was presented at a public meeting in the Guernsey Town Hall on July 16, 
2013. 

Task 2. Review of Existing Information  

One purpose of the current work was to update the Guernsey Water Supply Master Plan 
Level I study prepared by TST and submitted to WWDO in November 1995.  In completing 
the requirements of this task, AVI reviewed the Master Plan Report and information 
available from other sources.  The Water Resources Data System at the University of 
Wyoming had six Guernsey reports in its library, plus the Platte Goshen Regional Master 
Plan Level I Study prepared by Lidstone and Associates in 2004.  These documents were 
used for background information and relevance to the present study. 
 
AVI also obtained copies of reports and records from the Town of Guernsey.  The State 
Engineer’s Office provided information on all wells owned by the Town  
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Task 3. Inventory and Evaluate Existing Water System   

Guernsey’s municipal water system serves approximately 1,225 people through 615 
service connections which include commercial units, recreational facilities, Burlington 
Northern Railroad, municipal buildings, the cemetery, and an industrial park located 
northeast of the Town proper.   
 
The potable water system is supplied by three wells: Well  No. 2 (AKA CB&Q well), Well No. 
3, and Well No. 4 (water rights for Well No. 1 were transferred to Well No. 4, so there is no 
official record in the State Engineer’s Office of  Well No. 4)  All wells are located within the 
Town limits. Wells No. 3 and No. 4 have chlorination capability, but water is not routinely 
disinfected.  The Town has received grants for the construction of a new building for Well 
No. 2 or an equivalent replacement well.  A chlorination system will be included in the 
design for that structure.  All three wells currently pump directly into the distribution 
system.  Water is stored in a one million gallon welded steel tank located north of Town 
and across the BNSF rail line. The tank is filled with excess water above immediate demand 
and often fills overnight in peak use summer months.   
 
The system also includes a booster pump station which serves the Guernsey Industrial 
Park and Cemetery located northwest of the primary town area. The pump station is north 
of Well No. 2 between the Burlington Northern railroad tracks and the storage tank. 
 
The Town owns and operates two other wells which provide irrigation water for the golf 
course and RV Park but are not connected to the Town’s potable distribution system. There 
are also two wells at the cemetery. Neither is currently in service as the pumps have been 
removed.   The Town expressed interest in utilizing at least one of these wells for irrigation 
supply, so both were video logged and pump tested during the Level I study.  

 
 

Task 4. Video Log of Three Production Wells   

 
Master plan studies often deal with a moving target.  It is not uncommon for on-course 
corrections to be made as information from the project sponsor becomes available or when 
obstacles to initial project plans are encountered.  This study was no exception and had its 
own unique set of circumstances which required creative thought and close coordination 
between AVI, Guernsey, and WWDO.  The work performed by Dahlgren Consulting (DC) in 
this task is an example of how the AVI team responded to changing conditions to meet 
Guernsey’s needs. 

The WWDC contract called for “. . . video inspections of the town’s three production wells.  
Data acquired from this task is intended to assist the town in planning for future 
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expenditures and maintenance of the wells and to assist the Consultant in prioritizing 
recommendations.” 

During review of existing information about the Town’s three water supply wells, AVI and TST 
determined that Well No. 2 may have holes and cracks in the casing.  Condition of the casing and 
pump reported by TST in 1995 led AVI to the conclusion that evaluation of Well No. 2 should be 
limited to a pump test and water quality sampling 
 
Sargent Drilling of Broken Bow, Nebraska mobilized to Guernsey on February 4, 2013 and 
pulled the pump to video log Well No. 4.  The video revealed significant corrosion on the 
pump bowls, impellers, and the column piping.  There was a hole in the column pipe and 
threads on several other pieces of the column pipe were significantly corroded.  The well 
screen and casing had significant amounts of surface scale. Well No. 4 was rehabilitated 
using sonar jetting and acid treatment. 
 
When Well No. 4 was placed back in service, Sargent removed the pump from Well No. 3 on 
February 25, 2013 and completed the initial video log.  The inspection revealed substantial 
scale buildup on the casing and screen.  The downhole conditions were anticipated because 
the September 2012 pump test indicated a significant decline in the specific capacity of the 
well. The decline led to speculation that the well, drilled in 1981, would need to be 
rehabilitated to restore capacity. After completing the pre-treatment video and receiving 
authorization to proceed from the Town, Sargent began rehabilitation of the well including 
sonar jetting and acid treatment to remove the accumulated scale.       
 
Work on Well No. 3 was completed and a second video (post treatment video) was run on 
February 28, 2013.  Serious problems were identified by the post-treatment video.  A hole 
was observed in the well screen, and the overall condition of the screen was “suspect” with 
other corroded areas.  The Town decided to repair the well.  A liner consisting of steel 
casing and stainless steel screen was installed.  A new pump was required due to the 
reduction in the casing size.   
 
In addition to the work on Wells No. 3 and No. 4, Sargent also conducted video inspections 
and pump testing of the two wells at the cemetery.  This work is discussed in detail in Task 
8 Water Source Data Collection of the main report. The two wells are a feasible source of 
irrigation water if the Town chooses to use one or both of these wells instead of using 
water pumped from the booster station. 

 
 

Task 5. Prioritized Valve Locations   

Following the project scoping meeting on August 21, 2012, TST conducted a windshield 
tour of the water distribution system guided by Matt Allred and Mike Montgomery of the 
Town staff.  The TST staff tested their metal detector and confirmed several known valve 
locations and began marking areas where valves were suspected but not confirmed. 
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On September 17, 2012, TST returned to Guernsey and marked valve locations in the entire 
service area except the Cemetery and the Industrial Park.  TST and the Town believed that 
all system valves were located.  There were additional “unknown” readings indicating the 
presence of metal in areas adjacent to water lines.  The Town staff will pothole to confirm 
valve locations and investigate the “metal” readings during maintenance and repair work in 
the area.    

 
Task 6. Creation of Geographic Information System    

The Town’s existing compilation of utility data into detailed AutoCAD files simplified 
creation of Geographic Information System (GIS) for the water system.    The approach was 
to transition from the AutoCAD files to the ESRI ArcGIS platform as required by WWDC. 
Transitioning into the ESRI platform allowed the water system data to be displayed along 
with background imagery, DOQQs (Digital Ortho Quarter Quads) for the Guernsey area, and 
parcel data.  The background layers were provided by the Platte County, Wyoming 
GeoLibrary and WyGISC. 
 
The transition from the AutoCAD file to the ESRI platform was completed concurrently 
with the creation of the hydraulic model.  Once the system information including pipe data, 
fire hydrants, valves, and other components was created in the software, the data were 
exported into shapefiles which were imported into the ArcGIS platform. Using the 
hydraulic model software to generate the shapefiles allowed for the information to be 
created once and utilized in two applications. The completed WaterCAD model also had 
standard attribute data associated with the water lines, valves, and hydrants which were 
transferred to the ArcGIS platform.   

 
Task 7. Hydraulic Model   

 
TST completed the hydraulic model requirement of this mater plan using Bentley Systems 
WaterCAD.  As part of this task, TST updated the existing system model to match collected 
and available data and then calibrated the model to known system behavior.  Survey field 
work conducted by AVI and TST during this study accurately located the system hydrants 
and valves which were updated in the WaterCAD file in terms of spatial location and nodal 
elevations.  Pipe data were input to the model from the Town’s mapping, including known 
diameters and materials.  Other input data, such as nodal demands, tank geometry, and 
pump performance curves were entered into the model.  The system was modeled via an 
extended period simulation using maximum daily demands and fire flow needs.  The 
adequacy of the water transmission and distribution lines was examined, and proposed 
infrastructure improvements were simulated.  Operation and maintenance implications to 
the system were also considered. 
 
Results of the hydraulic model helped to identify recommended infrastructure 
improvements in terms of adequate fire flow and O&M (operation and maintenance) 
implications.  Several fire hydrants were identified as deficient in capacity due to 
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insufficient pipeline sizes.  With respect to system O&M, the model assessed potential 
issues with tank volume turnover, inadequate mixing within the tank, water age, and the 
potential for seasonal thermal stratification. 

 
Task 8. Water Source Data Collection   

The Town of Guernsey owns a total of six wells that are permitted by the Wyoming State 
Engineer’s Office.  Three of the Town’s wells, Wells Nos. 2, 3, and 4 are used for the 
municipal water supply.  There are two additional production wells: one irrigating the 
Guernsey Trail Ruts Golf Course and the other providing water to the RV Park.  There are 
also two wells located at the Town Cemetery, but only one appears to be permitted.  
Currently, there are no pumps in either cemetery well.   
 
During the course of the Master Plan Study, the following activities were conducted: 
 

• Pump tests were conducted on all three production wells used for the potable 
municipal water supply and on two inactive wells at the cemetery. 

• Pumps were pulled from Wells No. 3 and No. 4.  The bores were video logged. As 
a result of observed downhole conditions, these two wells were extensively 
rehabilitated.  The pump in Well No. 4 was rebuilt.  A liner and new pump was 
installed in Well No. 3.    

• The cemetery wells were video logged. 
 
AVI and Dahlgren Consulting initially planned to video log Well No. 2, but logs from 1995 
indicated that the casing, screen and pump were in marginal condition and could be 
damaged if the pump were pulled. 

 
Task 9. Water Quality   

Extensive testing of water produced by Guernsey’s wells during this study confirmed that 
the Town’s water source meets all primary and secondary standards established by the 
Environmental Protection Agency (EPA) for public water systems. 
 
However, the EPA issued a Notice of Violation citing the Town for exceeding the MCL for 
total coliform bacteria. Since the Notice of Violation as issued in September 2011, the Town 
has modified its sampling methods to reduce the possibility of errors. The operator now 
disinfects the areas around the sampling point and takes extra care with the sampling 
method.  Total coliform tests have not exceeded the MCL since April of 2011. 
 
Other constituents of concern were noted during testing.  Samples from all three Guernsey 
production wells were positive for elevated levels of Radon-222.   Well No. 2/CB&Q was 
tested in August 2012 and had levels at 1180 pCi/L, significantly higher than the 
recommended maximum level of 300 pCi/L. Well No. 3 and Well No. 4 were tested in 
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September 2012. Well No. 3 had levels of Radon-222 averaging 357 pCi/L. Well No. 4 had 
levels averaging 617 pCi/L.  
 
Despite prolonged research and evaluation, EPA has not issued an MCL for radon.  Public 
water systems are not required to test for this contaminant.  
 
A water sample taken on September 26, 2012 from Well No. 2 showed an elevated iron 
level of 1.2 mg/l.   The secondary contaminate level (SMCL) is 0.3 mg/l.  Manganese was 
present at 0.005 mg/l, but there is no specified SMCL for manganese.  These levels are not 
significant and pose no health risk. 

 
Task 10.  Review of Water Rights   

Guernsey’s municipal water source for residential, municipal, and commercial 
consumption consists of three wells in the alluvium of the North Platte River.  In addition to 
these wells, the Town also uses one well to supply irrigation water to the Trail Ruts Golf 
Course and another to supply a small Recreational Vehicle Park.  The Wyoming State 
Engineer’s Office lists the Town of Guernsey as owner of five active production wells as 
summarized in Table 10.1 below.   
 
     Table 10.1 

Town of Guernsey Wells and Permit Status  

 
Permit No. Priority 

Date 
Well Name Permit 

Status 
Location 

¼ ¼ Sec-T-R 
Permitted 

Yield 
(gpm) 

Well 
Depth 

(ft) 
Statement 

of Claim 
No. 95 

April 
30, 

1944 

C.B.&Q.  
Guernsey 
(Well 2) 

Un-
Adjudicated 

SENW 35-
27-66 

330 90 

UW 1562 May 6, 
1965 

Guernsey 
Well No. 1 ( 

Well 4) 

Un-
Adjudicated 

NENW 2-26-
66 

450 188 

UW 61817 June 29, 
1981 

Guernsey 
Well No. 3 

Un-
Adjudicated 

NENW 2-26-
66 

700 91 

UW 86235 April 
22, 

1991 

Guernsey 
Trail Ruts 

Golf Course 

Un-
Adjudicated 

NWSE 2 26-
66 

300 80 

UW 
137456 

January 
31, 

2001 

Guernsey RV 
Park Well 

Adjudicated NWSE 2 26-
66 

25 161 

 
 

It is important to note that the permits for the Town’s municipal supply wells are not 
adjudicated.  There have been a number of attempts and “starts and stops” in the past to 
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move the adjudication process forward.  However, adjudication of the wells was never 
completed and must be finished before a new water right will be granted for the Well No. 2 
replacement.    

 
Task 11.  Evaluation of System Operations   
 
The Guernsey water system is well managed.  Current elected officials and professional 
staff have aggressively pursued system upgrades and improvements.  The following 
operational changes are recommended: 
 

• Plan for disinfection of the water supply 
• Install meters on athletic fields and cemetery 
• Install a production meter on the Well No. 2 replacement well 
• Develop a schedule for maintenance of system components including hydrant 

flushing and isolation valve operation 
• Complete adjudication of all wells 
• Submit annual well production reports to the State Engineer’s Office  
• Determine the location of old connection to Camp Guernsey 
• Consider increase in water rates 
• Develop operation manuals for well pumps, booster station, SCADA, and general 

system operations. 
 
Task 12.  Population Growth and Water Demand Projections 
 
The population information in Table 12.1 below was obtained from the Economic Analysis 
Division of the Wyoming Department of Administration and Information (EAD/DAI). 
 

Table 12.1 
Census and Population Data 

 
1990 2000 2010 2015 2020 2025 2030 

Census Census Census Forecast Forecast Forecast Forecast 
Town of Guernsey 

1,155 1,155 1,147  1,159 1,162 1,163 1,175 
Platte County 

8145 8,807 8,667 8,760 8,780 8,790 8,880 
 
Based on these population projections and the pump test yields from the Town’s 
production wells, Guernsey’s water supply infrastructure is adequate to accommodate 
existing demand and projected growth. 
Task 13.  Prioritization of Recommendations  
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Table 13.1 below summarizes recommendations and cost estimates.   
 

GUERNSEY MASTER PLAN – Table 13.1 – SUMMARY 
 

INFRASTRUCTURE RECOMMENDATIONS 
Text  

 
Item Description Est. Cost Priority WWDO 

No.         Eligible? 
1   Disinfect Water Supply   High   

1a   Dedicated Transmission Line to Storage Tank $900,000.00   Yes 
1b   Chlorination Unit at Storage Tank $62,500.00   No  
1c   Chlorination at Individual Wells $120,000.00   No 

2   Replace Well No. 2, New Well House $294,000.00 High Funded 
3   Meters on Athletic Field and Cemetery $40,000.00 Medium No 
4   Production Meters on Wells $11,000.00 High Yes 
5   Storage Tank Rehabilitation       

5a     Interior only $330,000.00 High Yes 
5b   Interior and Exterior $460,000.00 Low Yes 
5c   Inspections and Cleaning $3,000.00 High No 

6   Upgrade SCADA System (20 year plan) $25,000.00 Low Yes 
7   Put Cemetery Well on Line for Irrigation $80,000.00 Medium Yes 
8   Plan for Well and Pump Maintenance, 20 years $160,000.00 Medium Yes  
9   Backup Power at Booster Station $90,000.00 Medium Yes 

10   Grounding Grid at Booster Station $5,000.00 High No 
11   Isolation Valves on Water Lines $90,000.00 Low No 
12   Install Additional Fire Hydrants $130,000.00 Medium No 
13   Increase Line Size, 4" to 6" $75,000.00 Low No 
14   Radon Treatment   Low   
14a   Radon Treatment/Removal at Tank (1) $35,000.00   No  
14b   Radon Treatment/Removal at Individual Wells $475,000.00   No 

15   Iron/Manganese Removal   Low   
15a   Iron/Manganese Removal at Tank (1) $760,000.00   No  
15b   Iron/Manganese Removal at each Well $1,250,000.00   No 
15c   Iron/Manganese Removal at Wells w/UV $660,000.00   No 

16   Backflow Prevention Devices $450,000.00 Low No 

OPERATIONS RECOMMENDATIONS 
1   Increase Water Rates No Cost High  NA 
2   Complete Adjudication of Existing Wells $6,500  High No 
3   Establish Maintenance Schedules/Records No Cost High  NA 
4   Develop Operations Manuals  No Cost High  NA 
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A complete description of each recommendation and detailed cost estimate calculations are 
included in the appropriate task description of the Master Plan Study Final Report. 
 
Task 14.  Cost Estimates  
 
Refer to the above table for cost estimates of prioritized recommendations and to Task 14 
in the Master Plan Report for details. 

 
Task 15.  Water System Financing 

 
AVI’s rate study and financial analysis recommended a rate increase to make the water 
system self-supporting, allow for the accumulation of enterprise funds, and accumulate 
funds for system repairs or replacements over the 20 year planning horizon.  As with most 
small municipal water systems in Wyoming, Guernsey has attempted to keep water rates 
low through creative use of grants and tax revenues. 

 
Task 16.  WWDC Discretionary Task 

 
After prior approval by the WWDO Project Director, discretionary funds were transferred 
to other tasks as the Consulting Team responded to issues that came to light during the 
study. Funds were used to acquire a full-spectrum public water system analysis of water 
samples from Guernsey’s CB&Q or No. 2 well, to perform an inspection of the SCADA 
system, and to evaluate the operation of systems pumps at each well and the booster 
station. 

 
Task 17.  Environmental Report 
 
The Town of Guernsey decided it would not apply for water system funding from entities 
that required an Environmental Report as part of the application, so no Environmental 
Report was prepared. 
 
Task 18.  Reports 
 
The draft report was prepared in the format specified in the project contract and delivered 
to the WWDO project manager.  

AVI incorporated comments into the final report which along with the required electronic 
submittals, executive summary, and project notebook was delivered to WWDO by the 
contact deadline. 
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Task 19.  Report Presentation 
 
The project contract stated:  “Upon completion of the draft final report, the Consultant shall present 
their findings at a meeting in the project area.  The Consultant is responsible for publishing notice 
of the meeting not less than once each week for two weeks prior to the meeting.” 
 
A public meeting was held on July 16, 2013 in the Guernsey Town Hall.  Notice of the meeting was 
published in the Casper Star Tribune prior to the meeting. 
 
No comments were received.   
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