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I. INTRODUCTION 

The North Alpine Improvement and Service District is located in an unincorporated area 
of Lincoln County about one mile north of the Alpine City Limits. The district includes a 
total of about 65 acres as shown on the attached location map (See shaded area on 
Figure 1). Although the district includes two separate noncontiguous parcels, the main 
developed portion is made up of the 60 residential lots on about 48 acres, which 
comprise the Rees Subdivision. The entire Rees Subdivision is located on a bench 
approximately 100 feet above the expansive alluvial terrace that makes up the majority 
of the Alpine Junction area. There are currently approximately 32 homes on a total of 
existing 60 lots. 

II. SERVICE AREA 

The primary service area for this study is the Rees Subdivision and the Nordic Inn, 
which includes residential properties owned by the Clinger Family. Additional 
surrounding properties that have difficulty obtaining adequate water may at some time 
wish to become a part of the District. 

One of the key improvements recommended for the water system is the construction of 
a new storage tank on Forest Service lands at an elevation of about 5950. A preliminary 
tank location and elevation has been chosen to the north east of the Rees Subdivision, 
primarily to insure adequate working pressure (45 psi minimum) to all lots within the 
service area while minimizing the length of a transmission line that will access the tank. 
This study also looks at a range of tank sizes and the possibility of installing additional 
tanks in the future to serve long-term needs of the North Alpine area. 

For purposes of this study, the primary system components will be sized to allow for the 
addition of 25 single-family residences. This assumes that some of the adjacent lands 
will be subject to development or subdivision in the near future. The additional 
undeveloped lands added to the water system would be required to pay tap fees and 
user fees in accordance with established schedules. However, since the residents of 
the service district will be responsible for the improvements and areas of future use 
remain uncertain, limited expansion options are proposed to keep overall costs 
affordable. 

III. DEMAND PROJECTIONS 

Demand projections for the primary service area will be based upon build-out of the 
Rees Subdivision plus the additional residential and commercial uses associated with 
the Clinger properties presently connected to the water system. Demand figures will be 
based upon typical demand rates observed in other residential subdivisions for the size 
and type of lots comparable to those in the Rees Subdivision. This is because historic 
water use in the Rees Subdivision has been severely restricted by both physical and 
forced limitations on the existing system. 
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Observations in July of 2002 project water use on the Clinger properties, where 
extensive irrigation use was taking place, at 50 gpm or about 72,000 gallons per day 
during peak occupancy times. This rate of use is anticipated to continue given the 
extensive lawn and landscaped areas associated with these residential and commercial 
properties. 

Water demand projections for the Rees Subdivision and related service area are 
summarized in Table 1. These projections, which include allowances for irrigation, 
estimate that the service area will eventually need in the range of 160 gpm of supply or 
three wells producing 50 to 55 gpm minimum each to meet maximum day demands. 

TABLE 1. PROJECTED MAXIMUM DAY USE 
REES SUBDIVISION AND SURROUNDING SERVICE AREA 

NUMBER PERSONS ESTIMATED 
GALLONS TOTAL TOTAL 

DESCRIPTION 
OF LOTS PER LOT POPULATION 

PER USE, USE, 
PERSON GPD GPM 

Residential 
Lots within 

60 3 180 600 108,000 75 
Rees 
Subdivision 
Clinger 
Family Note: use based upon historic pattern as per 

72,000 50 
Properties, agreement, estimated at 50 gpm. 
All Uses 

SUBTOTAL 180,000 125 
Adjacent 
properties 
with 
potential to 25 3 75 600 45,000 31 
connect to 
system in 
the future 

TOTAL 225,000 156 

IV. HYDROGEOLOGY AND WELL TESTING 

Hydrogeologic Setting. Domestic and commercial water supplies for the Alpine 
Junction area are all based on groundwater. There are 123 Wyoming State Engineer's 
Office groundwater permits in good standing in this area. These wells reflect a steady 
growth in individual residential properties and small subdivisions spread across the river 
terrace along and north of the Snake River, with small-scale commercial development 
along US Highway 26. 

The great majority of the existing water-supply wells are between 50 and 150 feet deep, 
with reported depths to water between 20 and 70 feet. There are 17 wells in this area 
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that are over 200 feet deep. The deepest is 520 feet, located on the higher bench 
occupied by the Rees Subdivision (in Lot 2). Permit-listed yields are nearly all in the 10-
25 gpm range, although few wells consistently draw groundwater at these rates and it is 
unclear that the aquifer can sustain these levels of production at most wells. The 
highest capacity wells in the area are the 250-ft wells developed by the Town of Alpine 
south of the Snake River with tested yields of 300 - 400 gpm. 

The primary aquifer for wells in this area is the Pliocene-age Salt Lake Formation. 
Although unconsolidated alluvial material covers the terrace, these deposits are 
relatively thin and are not thought to contribute to sustainable groundwater supplies 
except in localized areas. The Salt Lake formation consists of complexly interbedded 
siltstone, sandstone, conglomerate, volcanic ash, and claystone deposits. Groundwater 
production is generally modest from this formation, although adequate for the diffuse 
residential use typical of the area. Notable exceptions'occur in select areas of locally 
enhanced permeability, assumed to be associated with lenses of material relatively free 
of silt and clay and, perhaps, with fractured occurrences of the underlying, much-older 
bedrock formations. 

The groundwater level elevations calculated for the study area show groundwater in the 
two Clinger wells to have been within approximately 1 foot of the same elevation, 
approximately 5577 MSL, immediately prior to testing (July 2002). The static water level 
reported upon completion of the Moe well indicates an elevation of only 5490 MSL 
suggesting this poorly-permeable well had not fully recovered from drilling when the 
"static" water level was reported. 

Well Testing. On July 16 - 18, 2002, the Clinger #1 and #2 wells were pump tested for 
this study. Discharge was measured through an in-line flow meter to open discharge on 
Well #2; water levels were measured with a manual sounder (Well #1) and with a 
downhole transducer and automatic datalogger (Well #2). 

Aquifer Performance. 800 minutes (13+ hours) of continuous production of 
approximately 50 gpm at Well #2 produced 4.5 feet of drawdown at Well #1 (in addition 
to the drawdown created by its own, steady pumping at approximately 20 gpm) and 7.5 
feet of drawdown at Well #2. Both sets of data show the concave upward shape 
(drawdown increasing, but at a decreasing rate) typical of groundwater systems moving 
towards a'relative "stabilization" of drawdown with continued pumping. 

Static Water Levels. The WSEO Statements of Completion for the Clinger #1 and #2 
wells list static depths to water of 90 and 53 feet, respectively. However, these 
statements were completed in 1988,48 and 6 years, respectively, after the wells were 
actually completed. A static water level of 52 feet was measured in Clinger #2 in July of 
1995 and a level of 90 feet in July of 2002. Periodic water level measurements from 
other wells in the area indicate similar variations, i.e. between 5580 and 5620 ft. 
elevation MSL. 

These are presumably tied to fluctuations in the surface elevation of Palisades 
Reservoir, the ultimate discharge point for groundwater from throughout the study area. 
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Review of monthly average reservoir elevations over the last 10 years shows a variation 
of 113 feet (5507 to 5620 ft. elevation MSL). The apparent responsiveness of these 
wells to reservoir water levels provides additional evidence of favorable aquifer 
permeabilities. That the reservoir level had fallen below the elevation of the Snake 
River directly south of the wells (Le. the Snake River was free flowing at that point) 
suggests the July 2002 groundwater elevation at the wells was near the minimum value 
likely to occur. 

Conclusion I Recommendation. The aquifer developed by the existing Clinger Wells 
#1 and #2 is adequately productive and of sufficient water quality to meet current and 
moderately increased future water demands. However, the Clinger #1 Well is 
marginally adequate to meet current demands due to shallow depth and poor wellhead 
completion. Long-term system improvements should include proper plugging and 
abandonment of this well and construction of an offset -replacement well. 

A replacement well need not move substantially from the present location, but should be 
located in a more accessible, outside area and should be completed with a pitless 
adapter. A depth of at least 200 ft is recommended. Water quality and sediment 
production should be carefully monitored during drilling and the final well completion 
designed accordingly. 

V. EVALUATION OF EXISTING SYSTEM 

Well Supply System. As discussed there are two wells currently supplying water to the 
subdivision. The older of the two wells, (Clinger # 1) is located in a pit within the existing 
garage. This condition along with the wells limited potential for yield and 5 inch casing 
size make this a candidate for replacement. 

However, tests performed on the more recently constructed well (Clinger # 2) indicate a 
sustained flow of more than 50 gpm. This well has been piped to be the primary supply 
for the Nordic Inn but can be interconnected to the Rees Subdivision system. This well 
in combination with a second well of similar capacity would likely supply the needs of 
both the subdivision and inn for some time. 

Transmission I Distribution System'~ The distribution line sizes, which are as small as 
two inches, are inadequate to handle typical domestic needs. Reports have been made 
from plumbing contractors working on the system, that some of the galvanized lines 
were constructed with a thinner wall pipe (less than schedule 40) that may result in 
additional ruptures and problems if the pressure is increased to any degree. This would 
be a concern given the recommendation to construct a new storage tank at a higher 
elevation. Also given that most of the system is close to 50 years old, most pipelines 
are at the end of their useful life. 

Storage Tank. The existing storage tank is constructed of steel and has a total useable 
storage volume of about 12,000 gallons. However, only about half or 6,000 gallons of 
storage is being used by the existing system as the existing float switch is presently set 
at about half the tank height. The tank is completely buried but little is known about its 
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coatings or cathodic protection if any. There were some indications of rust on the inside 
however no obvious holes or cracks were observed. 

As in the case of the distribution system, there is little benefit to using this existing tank 
in any form when improvements are made to the system. It is too low in elevation to 
provide proper system pressure. It is also undersized for current potable needs. 
Furthermore, its age, type of material and placement underground makes it a candidate 
for replacement regardless of the other deficiencies. The tank should be removed from 
the site upon completion of a new larger storage tank located at a higher elevation. 

VI. IMPROVEMENT ALTERNATIVES AND ESTIMATED COSTS 

Water Supply Wells. The well testing work conducted during the past summer has 
provided reasonable confidence that one and perhaps two additional wells can be 
constructed in the vicinity of the existing wells. The well or wells would be constructed 
with pitless adaptors and proper well surface seals insuring a sanitary frost-proof 
connection to the distribution system. The controls and power supply at the location 
would also need to be upgraded. Clinger Well # 1 in this option would be abandoned. 
Final layout of the wells and piping will depend upon specific on the ground surveys and 
requirements set forth by the property owner. 

Transmission I Distribution System. Three options are provided as alternatives for 
upgrading the piping systems as generally described below: 

• Minimum Improvements This option would be based upon using 4 inch PVC 
pipe (as a minimum), sized only to provide basic potable and irrigation needs to 
the subdivision with no fire protection. 

• Mid Level Improvements This option would be based upon a minimum pipe 
size of 6 inches to provide in addition to potable needs some limited fire 
protection. 

• Maximum Level Improvements This option would provide what would be 
considered the highest feasible distribution system upgrade for a residential 
development using minimum of 8 inch PVC distribution mains and a fire flow 
criteria of 1000 gpm for 2 hours. 

For all distribution system options, the improvements would include the reconnection of 
service lines to the new distribution mains along with the provision for individual meters 
as required by most agencies providing funding. For the connection to the Nordic Inn, 
this would include a pressure reducing valve and meter to maintain flows similar to what 
has occurred in the past. 

Storage Tank Options. Storage tank sizing would parallel. the analysis made for the 
distribution system with minimum, mid level and high level options for consideration. 
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Tank Option 1: 50,000 Gal, Fiberglass. This is the recommended minimum tank 
size to provide operating and emergency storage without any specific allowance 
for fire protection. This configuration would be based upon the use of two 25,000 
gallon fiberglass tanks on Forest Service lands. 

Tank Option 2: 120,000 Gal. Concrete. This option would provide a 500 gpm fire 
flow for 2 hours (60,000 gallons) plus the same operating and emergency storage 
as in Option 1. The concrete tank could be constructed as a buried tank or a 
ground level tank. 

Tank Option 3: 200,000 Gal, Concrete. This option would provide a 1000 gpm 
fire flow for 2 hours (120,000 gallons) plus operating and emergency storage 
along with an allowance to serve areas outside of the Rees Subdivision. 

Controls for the tanks would likely be based upon a radio-telemetry system rather than 
buried cables. The radio systems have proven to operate more reliably as compared to 
cables, which are subject to excavation and failure over time. All tank options will 
require a Special Use Permit from the U.S. Forest Service. Figure 2 shows the overall 
improvements plan for this project. 

Cost Estimates: Tables 2 and 3 summarize estimated operations costs and capital 
costs respectively for the three primary options and the modified "preferred option". A 
summary of the principal design criteria for each of the options is also presented with 
Table 3. The total project cost for the preferred option is estimated to be $817,930. The 
operation and maintenance costs are estimated to be about $10,000 per year and are 
assumed to be essentially the same for all alternatives. 

TABLE 2. OPERATION AND MAINTENANCE COST SUMMARY 

TOTAL TOTAL ANNUAL 
ITEM ANNUAL COST PER 

COST OCCUPIED LOT 

Reserves $2,500 $71.43 

Power $2,400 $68.57 

Labor $3,360 $96.00 

Testing $1,800 $51.43 

TOTAL $10,060 $287.43 
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DESCRIPTION 

Set aside for replacement of 
pumps, electrical equipment 
Allowance of $200 per month 
for pumping and miscellaneous 
heat, lights ventilation 
System Operator: 1 hour per 
week @$40/hr plus additional 
32 hours misc. 
EPA testing for community 
system, lab fees, shipping 
Note: Total Occupied Lots = 

35 
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TABLE 3. CAPITAL COST COMPARISON OF ALTERNATIVES 

I ITEM I 
BASE LEVEL MID LEVEL MAXIMUM LEVEL 

IMPROVEMENTS IMPROVEMENTS IMPROVEMENTS 

Design Criteria 
Projected Well Capacity, gpm 110 110 110 --

Maximum Da~ Flow 154,000 
--

154,000 154,000 
Number of Wells 2 2 2 
Fire Flow, gpm 0 500 1000 --r---

Fire Flow Duration, hr - 2 2 
Transmission Line Size, Wells to Tank 4 8 10 

Distribution Line Size 4 6 8 
Tank Material Type Fiberglass Concrete Concrete -.---1---

Tank Size, Gal 50,000 120,000 200,000 

Water Supply $ 79,380.00 $ 79,380.00 $ 79,380.00 

Transmission $ 43,150.00 $ 47,550.00 $ 53,100.00 

Distribution $ 162,850.00 $ 188,900.00 $ 206,600.00 

Storage $ 121,500.00 $ 251,500.00 $ 327,000.00 

TOTAL CONSTRUCTION $ 406,880.00 $ 567,330.00 $ 666,080.00 

Special Permitting $ 7,500.00 $ 8,000.00 $ 8,000.00 
Easements $ 5,000.00 $ 5,000.00 $ 5,000.00 
Legal $ 5,000.00 $ 5,000.00 $ 5,000.00 
Engineering, Design, Permitting $ 35,600.00 $ 42,700.00 $ 49,600.00 
Construction Phase $ 40,700.00 $ 45,400.00 $ 53,300.00 
Contingencies $ 61,000.00 $ 85,000.00 $ 100,000.00 

Engineering, Permitting, Contingencies $ 154,800.00 $ 191,100.00 $ '220,900.00 

TOTAL PROJECT ESTIMATE $ 561,680.00 $ 758,430.00 $ 886,980.00 
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PREFERRED 
ALTERNATIVE 

110 
154,000 

2 
1000 
1.5 
10 
8 

Concrete 
120,000 

$ 79,380.00 . 

$ 54,550.00 

$ 221,600.00 

$ 257,500.00 

$ 613,030.00 

$ 8,000.00 
$ 5,000.00 
$ 5,000.00 
$ 45,900.00 
$ 49,000.00 
$ 92,000.00 

$ 204,900.00 

,$ .. · .. 817,930.00 
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VII. FINANCING OPTIONS AND USER FEE ANALYSIS 

Funding Analysis. The primary agencies considered in the analysis include the 
Wyoming Water Development Commission, (VWVDC), State Land and Investment Board 
(SLIB) and the DEQ State Revolving Fund (DEQ-SRF). Total grant funding at the 50% 
level is assumed for all options. This would include the use of SLIB funding for the non 
WWDC eligible portions of the cost such as distribution upgrades and services. 

Distribution system improvements, which include service connections, are not eligible 
for WWDC funding. Consequently, it is anticipated that funding for these improve"ments 
will be through the State Land Investment Board, which also provides 500

/0 grants. Also, 
engineering and permitting costs associated with the distribution system have been 
prorated based upon construction costs for division between WWDC and SLIB funding. 
However, the DEQ-SRF loan would be used for all improvements. 

Table 4 summarizes the estimated debt service for the various alternatives investigated 
on a monthly basis. A total of 60 lots were used in estimating debt service. Also, a 20-
year term for interest rates was used to help reduce the annual fees. An interest rate of 
2.50/0, based upon the current DEQ-SRF rate, was used for this analysis. The summary 
includes operation and maintenance costs. It is assumed that vacant lots (currently a 
total of 25) will pay only debt service (about $36 per month), whereas occupied lots 
(currently a total of 35) will pay both debt service and operation and maintenance (about 
$60 per month). 

Bond Election. An official "bond election" will be required to take place before the 
District is allowed to incur debt, regardless of the funding source. The election would 
include "qualified electors" defined as individuals who are both residents of the District 
and registered voters in the State of Wyoming. 

Recommendation for 2003. The general membership of the District voted in the 
October 23,2002 general meeting to move forward with a "Modified Improvements 
Option 2", also referred to as the Preferred Option. The majority of those present 
supported an increase in distribution piping size from 6 inch to 8 inch to provide for 
future needs and higher fire protection flows. These estimates, which assume a 50% 
grant portion, are the basis for a requ~st for Level III funding that will become part of the 
2003 Omnibus Water Bill for Construction, as summarized below: 

ITEM 

WWDCGRANT 

SLIB GRANT 

DEQ-SRF LOAN 

TOTAL PROJECT 
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TOTAL (Rounded) 

$257,000 

$152,000 

$409,000 

$818,000 
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TABLE 4. COMPARISON OF ALTERNATIVES - MONTHLY COSTS PER LOT 
50% GRANT -- DEQ SRF LOAN @ 2.5% LOAN FOR 20 YEARS 

TOTAL LOTS: 60 
OCCUPIED LOTS: 35 

ITEM 
BASE LEVEL 

IMPROVEMENTS 

Water Supply $3.54 

Transmission $1.92 

Distribution $7.25 

Storage $5.41 

Engineering, Permitting, 
$6.90 

Continaencies 

TOTAL MONTHL Y DEBT SERVICE 
$25.02 

PER LOT 

TOTAL MONTHL Y OPERATION 
$23.95 

AND MAINTENANCE PER LOT 

TOTAL ANNUAL FEES PER 
$48.97 

OCCUPIED LOT 

TOTAL ANNUAL FEES PER 
$25.02 

VACANT LOT 

MID LEVEL 
IMPROVEMENTS 

$3.54 

$2.12 

$8.41 

$11.20 

$8.51 

$33.79 

$23.95 

$57.74 

$33.79 
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DEQ SRF INTEREST: 2.50% 
TERM: 20YR 

MAXIMUM LEVEL 
IMPROVEMENTS 

$3.54 

$2.37 

$9.20 

$14.57 

$9.84 

$39.51 

$23.95 

$63.46 

$39.51 

PREFFERED 
ALTERNATIVE 

$3.54 

$2.43 

$9.87 

$11.47 

$9.13 

$36.44 

$23.95 

$60.39 

$36.44 
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