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EXECUTIVE SUMMARY 

TOWN OF GUERNSEY 

PURPOSE 

The purpose of this project was to determine the condition and remaining useful life of 
the water supply, storage, transmission, and distribution system for the Town, and to 
determine the cost of necessary repairs, replacement, or rehabilitation of the system to 
serve the existing and future demands of the community. 

The feasibility of regionalizing the Guernsey water system with either the Town of 
Hartville, and/or the adjacent National Guard Camp was also an initial project goal, one 
that was revised very early in the project. It was apparent that conditions of topography 
and distance (to Hartville) and jurisdictional control (with the National Guard Camp) 
ruled out economically combining these systems. 

FINDINGS 

Location 

The Town of Guernsey is located in the northeastern portion of Platte County, on the 
north bank of the North Platte River. Platte County is situated in the southeastern quarter 
of the State of Wyoming, within the Great Plains region (see attached Vicinity Map). 
The closest neighboring community is the town of Hartville (1990 popUlation of 78) 
located approximately six miles to the northeast. The town of Wheatland (1990 
population of 3,271) is located about 30 miles to the south and west of Guernsey. Camp 
Guernsey, a state military reservation used as a National Guard Camp, borders the 
Town's eastern corporate limits. 

Population 

Guernsey, with a 1990 census population of 1,155, is not currently experiencing 
development or growth pressures. The Town's economic base was formerly tied to the 
operation of the Sunrise Mine, located approximately seven miles northeast of the Town. 
During the operation of the mine, the Town's popUlation peaked at approximately 1,500 
residents. The Sunrise Mine closed in 1980, and the population of the Town declined. 
To stimulate the economy and hopefully increase the local employment opportunities, the 
Town has undertaken an economic growth program that features the development of an 
84-acre industrial park site. The site is under construction. 
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Evaluation of Water System 

The evaluation of the water system included two major aspects: the water supply source 
(wells) and the distribution system (including distribution and transmission piping and 
water storage). The evaluation of the distribution system is discussed first, followed by 
an evaluation of the wells. 

Water Distribution System 

Guernsey's water storage is provided by a 750,000 gallon above-ground tank, which is in 
good condition. The Town's transmission line consists of approximately one mile of pipe 
linking the storage tank to the distribution system, which is also in good condition. 
Guernsey's water distribution system is composed of various types and vintages of pipe, 
which in the past served the peak popUlation of 1,500. The Town presented suspicions 
that several of the water lines were leaking. 

The scope of this Level I Study included performing a waterline leak detection survey, 
assembling a computer-based water system map of the Town system, and performing a 
hydraulic analysis of the distribution system. The leak detection survey indicated that the 
distribution system was in overall good condition and no significant leaks were 
discovered. The survey also revealed that many of the valves and hydrants needed 
increased maintenance, or in some cases replacement, to be returned to good working 
order. 

The water system map was created, and used to perform a hydraulic analysis of the 
existing system. The hydraulic analysis revealed some areas of poor fire flows (less than 
1,000 gpm), and some areas without fire flow due to excessive spacing of hydrants. A 
preliminary cost estimate was prepared to reflect the costs for adding new hydrants, and 
in some cases additional water line, to provide a minimum fire flow of 1,000 gpm to all 
areas of the Town (see Cost Estimate "A"). The estimated cost per tap for providing 
these improvements was not calculated and would be based on funding levels that the 
Town could obtain from other agencies. 

Water Supply Source (Wells) 

The Town of Guernsey water supply is obtained from three groundwater wells located in 
various areas within city limits. The wells are of varying age, condition, capacity and 
accessibility. The Town's maximum day water demand can currently be met with all 
three wells pumping, but reserve or backup capacity is not available if one of the wells 
were to be taken out of service, or yield were to diminish. 

TST Inc. of Denver (10-30-95) 2 GUERNS.EXE 



This study performed an evaluation of the Town's wells based on well history and 
associated historic well testing data, well and aquifer test data, borehole video and cement 
bond logs, and miscellaneous chemical and microbiological testing. 

The assessment of Well No.1 was performed primarily through records research. The 
well was apparently drilled sometime before May of 1965. The well is located in a small 
room off of a concrete block warehouse, adjacent to an electricity substation, and is 
inaccessible to a crane without removing the roof of the well house. The well was 
leaking water from the top of the well during a June, 1995 site visit, and the Town 
reports that the well froze on at lease one occasion, and that heating costs are substantial. 
Records on file at the Town Hall indicated a pump test at 700 gpm resulting in 5 feet of 
drawdown. Due to the difficulty in accessing the well, no pump test or well videotaping 
were completed on this well. 

Well No.2 was completed for the Chicago, Burlington and Quincy Railroad in April 
1944; title to the well was transferred to the Town in 1984. Based on State Engineer's 
records the well yield was 330 gpm, although the capacity was increased to 600 gpm 
during servicing in 1973. The well is used primarily to meet summer watering demands, 
but heating costs to keep the well from freezing are substantial. A field inspection of the 
well and pump, including a borehole video log, was performed for this study. Several 
wear and maintenance problems were revealed and documented. Based on the results of 
the well testing, a long-term production capacity of 550 gpm was projected for Well No. 
2. 

Guernsey Well No.3 was completed in August, 1983 and is the newest well in the 
Town's water supply system. Both a pump and well casing inspection were perfonned. 
Inspection of the pump revealed some scale encrustation and some service problems. The 
pump is performing below the original design performance. The borehole video indicated 
encrustation with mineral scale and some slight corrosion. Pump tests indicated a 
potential long-term well production capacity of 1,000 gpm. 

In addition to an evaluation of the Town's three existing groundwater supply wells, the 
hydrogeology of the Guernsey area was explored to determine potential locations of 
future wells. It was determined that wells located in the Quaternary alluvium along the 
North Platte River are the most likely to meet the needs of the Town of Guernsey. 
Because most of Guernsey is underlain by Quaternary alluvium, sites for a new well are 
not tightly constrained by hydrogeologic considerations. 

Three areas for a potential well site were identified, and were preliminary evaluated 
based on hydrogeologic considerations, risk of missing the alluvium during drilling, 
physical relationship to the existing distribution system and storage tank, and 
opportunities for wellhead contamination/protection. Given the potential future 
requirements of additional water treatment, the Western area is suggested as a 
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replacement well location because (1) a central water treatment plant could be 
strategically located in this area, and (2) the apparent lack of contaminant sources in this 
area. A more rigorous potential contaminant source inventory which is consistent with 
the Wellhead Protection Plan should be completed prior to final well siting. Given the 
aquifer test date derived from this Study, as well as other local studies, a new well in this 
area may be capable of yielding 300 to over 1,000 gpm. 

A preliminary cost estimate for constructing a well into the selected alluvium was 
developed and is presented in Cost Estimate "B". Further study would be required to 
determine the additional costs due to the final site selection. 

The economic impact of constructing a new well, funded partially by the Wyoming Water 
Development Commission, was calculated. Based on funding provided at a two-thirds 
grant and one-third loan rate (loan at 4 % interest and 20 year term) the monthly cost per 
tap to Guernsey water system users was calculated to be $0.6. 

RECOMMENDATIONS 

This Guernsey Water Supply Master Plan Level 1 Study includes the following 
determinations and recommendations: 

1. The water distribution system is in fairly good condition, and with increased 
maintenance and schedules replacement for out-dated valves or hydrants, it can 
continue to serve the Town. 

2. Some areas of poor fire flow coverage were discovered. The construction of 
additional water lines and/or hydrants as identified in the study should address this 
situation. 

3. Based on the results of testing on Well's No.2 and 3 the long term production 
capacity is estimated to be 550 gpm (No.2) and 1,000 gpm (No.3). The wells do 
not appear to be operating to the original design or capacity, but approximately 10 to 
20 % below the original designs. 

4. The Town should abandon Well No.1 due to age, poor location and inaccessibility. 

5. A well servicing program for Well's No. 2 and No. 3 should be implemented to 
attempt to increase the well efficiencies and return the wells to the original design 
specifications. 

6. It recommended that the Town pursue completion of a new, properly constructed 
well to provide a supplemental source of water. The new well should be located in 
the identified Western area because (1) a future water treatment plant could be 
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strategically located here, and (2) the apparent lack of contaminant sources in this 
area. The cost to the Town for this improvement would equal approximately $1.99 
per tap per month over a 20 year period. 

7. The Town should verify the existing water rights and well permits and update or 
correct the recorded information, if necessary . 

8. The addition of water meters for all taps should be considered as a management tool 
and a conservation measure, and as an asset in future funding requests. 

9. The Town should consider implementing a Wellhead Protection Program for any 
new or existing wells. 

10. Future accommodations for water treatment (disinfection) requirements should 
incorporate chlorine injection into the well casings to diminish or remove the impacts 
from iron bacteria in the wells. 

11. Water quality data indicate concentrations of iron and manganese that exceed the 
secondary standards of the SDWA. The presence of these contaminants may cause 
aesthetic problems such as discolorations and staining, when mandatory disinfection 
of public water supplies is required by the Ground Water Disinfection Rule 
(GWDR). The improvements that are recommended within the Master Plan has 
anticipated the consequences of the GWDR and made revisions for a future water 
treatment plant at Well No. 3 to remove iron and manganese. 
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Cost Estimate "A" 

TST, Inc. 
Consulting Engineers 

OPINION OF COST 

Client: WWDC Job No: 40-006-003 

Project: GUERNSEY By: RMT 
DISTRIBUTION SYSTEM IMPROVEMENTS 
DESCRIPTION QUANTITY UNIT PRICE AMOUNT 

1. N DAKOTA AVE TO N IDAHO 
6" PVC 920 LF $30 $27,600 
6" GATE VALVE 2 EA $650 $1,300 
Tie to Existing Line 2 EA $2,500 $5,000 
SUB-TOTAL $33,900 

2 FREMONT ST-IOWA TO IDAHO 
6"PVC 740 LF $30 $22,200 
6"GATE VALVE 3 EA $650 $1,950 
4"GATE VALVE 1 EA $500 $500 
Tie to Existing Line 3 EA $2,500 $7,500 
SUB-TOTAL $32,150 

3 ONTARIO ST-NEBRASKA TO IOWA 
6"PVC 360 LF $30 $10,800 
6"GATE VALVE 2 EA $650 $1,300 
Tie to Existing Line 2 ea $2,500 $5,0001 
SUB-TOTAL $17,100 

4 WHALEN ST-IDAHO TO IOWA 
8"PVC 720 LF $32 $23,040 
8"GATE VALVE 2 EA $800 $1,600 
Tie to Existing Line 3 ea $2,500 $7,500 
SUB-TOTAL $32,140 

5 LARAMIE ST- IDAHO TO IOWA 
6"PVC 740 LF $30 $22,200 
6"GATE VALVE 2 EA $650 $1,300 
4" GATE VALVE 2 EA $500 $1,000 
Tie to Existing Line 3 EA $2,500 $7,500 
SUB-TOTAL $32,000 

6 NEBRASKA AVE-CHUGWATER TO BURLINGTON 
6"PVC 740 LF $30 $22,200 
6"GATE VALVE 2 EA $650 $1,300 
Tie to Existing Line 2 ea $2,500 $5,000 
SUB-TOTAL $28,500 

7 SYBILLE ST SOUTH 
6" PVC 700 LF $30 $21,000 

6"GATE VALVE 2 EA $650 $1,300 
Tie to Existing Line 4 EA $2,500 $10,000 
SUB-TOTAL $32,300 

SUB-TOTAL - (1) $208,090 
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Cost Estimate "A" - Cont. 

TST, Inc. 
Consulting Engineers 

OPINION OF COST 

Client: WWDC Job No: 40-006-003 

Project: GUERNSEY By: RMT 
DISTRIBUTION SYSTEM IMPROVEMENTS 
DESCRIPTION QUANTITY UNIT PRICE AMOUNT 
Engineering - 10% Subtotal (1) $20,809 
Subtotal - (2) $228,899 
Contingenc'l - 15% Subtotal (2) $34,335 

TOTAL CONSTRUCTION COSTS $263,234 

Surveying Costs $6,000 
Permitting Costs $2,000 
Legal Fees $2,000 
Final Plans/Specifications $20,809 

TOTAL PROJECT COSTS $294,043 
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Cost Estimate liB" 

TST, Inc. 
Consulting Engineers 

OPINION OF COST 

Client: WWDC Job No: 40-006-003 

Project: GUERNSEY, WYOMING By: RMT 
REPLACEMENT FOR WEll NO.1 
DESCRIPTION I QUANTITY UNIT PRICE AMOUNT 
Replacement Well with Total Depth of 340 feet, 180 feet of screen 

1. Mobilization and Demobilization 1 loS. $8,000 $8,000 
2. Drill for, Furnish and Install 20-inch Surface Casing 30 loF. $150 $4,500 
3. Drill 18-inch Diameter Hole 310 loF. $70 $21,700 
4. Furnish and Install 12.75-inch Diameter Casing 162 loF. $38 $6,156 
5. Furnish and Install 12.75-inch Dia. V-Slot Screen 180 loF. $150 $27,000 
6. Furnish and Install Gravel Pack 220 loF. $30 $6,600 
7. Furnish and Install Cement Seal 1 loS. $3,800 $3,800 
8. Standby Time 8 Hours $150 $1,200 
9. Rig Time 12 Hours $175 $2,100 

10. Airlift Development 12 Hours $225 $2,700 
11. Geophysical logging 1 loS. $4,000 $4,000 
12. Furnish and Install Testing Equipment 1 loS. $4,500 $4,500 
13. Conduct Pumping Test 176 Hours $75 $13,200 
14. Water Quality Analyses 1 loS. $4,250 $4,250 

Furnish & Install Pump, Motor, Discharge Head & Column 
15. Pipe 1 loS. $26,500 $26,500 
16. Furnish & Install Well House - Insulated with Door, 

Hatch, Window etc 1 loS. $18,850 $18,850 
17. Furnish & Install Piping, Appurtenances & Plumbing 1 loS. $14,450 $14,450 
18. Furnish & Install Chlorination System 1 L.S. $12,200 $12,200 
19. Provide Electrical Connection to New Well House 1 loS. $8,700 $8,700 
20. Telemetry Modifications 1 loS. $10,000 $10,000 
21. Connection to Existing Water System 

10" DIP 1,100 L.F. $42 $46,200 
10" Gate Valve 2 Ea $1,000 $2,000 

22 Connection to Storage Reservoir 
10" DIP 2,350 l.F. $42 $98,700 
10' Gate Valve 7 Ea $1,000 $7,000 
Asphalt Replacement 2,000 S.Y. $12 $24,000 

Subtotal - (1) $378,306 

Engineering - 10% Subtotal (1) $37,831 
Subtotal - (2) $416,137 
Contingency - 15% Subtotal (2) $62,420 
TOT Al CONSTRUCTION COSTS $478,557 
Surveying Costs $7,000 
Permitting Costs $2,000 
Access/Easements $15,000 
legal Fees $1,000 
Final Plans/Specifications $45,397 

TOT Al PROJECT COSTS $548,954 
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