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I. INTRODUCTION 

Alta, Wyoming is an unincorporated area within Teton County on the west slope of the Teton 
Range, just east of the ldaho State Line. This area has experienced an increase in 
development, both as a result of the rapid growth occurring in the adjacent communities in 
ldaho and as a result of the growth occurring in the Jackson Area. Total private or potentially 
developable lands in this area within Wyoming amount to approximately 8800 acres (see Figure 
1). The current residential population for the entire area is estimated at 400. 

The increase in development in the area has resulted in part by the growth of the Grand 
Targhee Ski and Summer Resort, whose main access (Ski Hill Road, Figure 1) passes through 
the center of Alta. Grand Targhee is in the process of completing a public land swap, which will 
allow the resort to take ownership of the land beneath the base facilities, providing additional 
growth opportunities. 

In addition, high housing and land prices in the Jackson area have forced many workers to 
move to Alta, Wyoming and nearby communities of Victor and Driggs, ldaho for a less 
expensive living alternative. The DriggsNictor area has also become a center of rapid growth 
due to the attractiveness of Teton Valley, Idaho. 

II. SERVICE AREA 

The primary focus of this study is the Targhee Towne Subdivision and the surrounding 
properties currently connected to the existing community water system. There are a total of 68 
residential lots in the subdivision plus an additional 4 lots, not a part of the subdivision, 
connected to the water system. The present service area ranges in elevation from about 6400 
at the west end to 6460 at the well site on the east side of the subdivision and includes 42 active 
service connections. 

Adjacent to Targhee Towne are a number of existing subdivisions and independent tracts 
presently being developed at densities in the range of one house per 3 to 5 acres. Also in this 
area are non-community water systems consisting of the Alta Elementary School, an Episcopal 
Church and the Teton Teepee lodging facility, all of which rely on individual wells. Figure 2 
shows the general Alta area. 

The City of Driggs is presently re-developing a spring source on land they own located about 
1 % mile east of Targhee Towne along Teton Creek (See Figure 2). The spring, which is at an 
elevation of about 6540, flows by gravity through an existing 8 inch main to a 300,000 gallon 
storage tank located west of Targhee Towne and east of the City of Driggs (See Figure 1). The 
City has expressed interest in constructing a temporary interconnection with Targhee Towne to 
provide water to users in the upper portion of their service area while work took place on the 
spring. This "emergencyn connection may prove helpful to Targhee Towne in the future when 
work takes place on the Targhee Towne system. However, the potential for Targhee Towne to 
connect to the Driggs system on a more permanent basis is limited by the elevation of the 
spring and future supply demands for Driggs, which has a large potential service area in ldaho. 

Also in this area is the Alta Community Pipeline system, which has at its source a small spring 
located on Forest Service lands about 3.5 miles east of Targhee Towne in Teton Canyon. The 
spring serves a wide range of properties (See Figure I), which extend several miles north of 
Targhee Towne and west into the State of ldaho. Although most of the lands served are 
presently used for agricultural purposes, future development may result in a significant increase 
in use on this relatively small and limited system. 
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Ill. DEMAND PROJECTIONS 

Existing Use 

Limited water use data was available for the Targhee Towne system prior to this year's study. 
However, in early August, a 2 inch positive displacement meter was connected to the system 
which allowed the owners to record water use during a portion of the heavy use irrigation 
season. This data, which extends into October, is summarized in Figure 3. 

Water use consistently exceeded 100,000 gpd throughout the month of August. Maximum day 
usage was reported to exceed 150,000 gpd, however, flows were influenced by the time of 
measurement and the fact that measurements were taken at most twice per day, often during 
rapidly changing demands and at slightly different times of the day. 

Reports of low pressures and lack of water indicate that even with both existing wells pumping, 
supply is not able to match demand. Total production based upon current well pumping 
capacRy is approximately 155 gprn (Well # 1 = 90 gpm, Well # 2 = 65 gpm) or 223,200 gpd. 
Unrestrained irrigation demand can easily exceed this capacity, as the current supply 
represents only 3.7 gprn per lot. Irrigation without a restricted supply is expected to increase to 
about 5 gprn per lot or to a total of about 210 gprn based upon 42 existing service connects. 

Nighttime flow measurements were taken on the evening of October 30,2002 from the hours of 
I t 3 0  PM to 4:30 AM. A regular pattern of pump cycling on and off, which is likely the result of 
water distribution system leakage, was observed. A daily loss of about 35,000 gallons or about 
24 gprn was projected based from these measurements. 

Projected Use 

The future water supply must be capable of supplying, the maximum day flow which will be 
dictated by irrigation use. Table 1 presents an estimate of the projected flow for the current 
service area with an allowance for 25 additional lots. These estimates assume leakage is 
significantly reduced from current values. Based upon this projection, supply for future domestic 
use should provide a total flow of about 200 gprn (2.0 gprn per lot) to supply maximum day 
needs during the peak summer months. Peak instantaneous demands are projected to be 2.5 
times the maximum day demand. This suggests that a future system should have pumping 
capacity (from either wells or booster pumps) in the range of 450 to 500 gpm. Better data can 
ultimately be generated with the installation of new flow meters and data loggers. Flow data 
collected prior to reaching build-out conditions will allow for more accurate instantaneous peak 
demand projections. 

Fire Demand 

One and two family residences typically require fire flows in the range of 1000 to 1500 gpm. 
However, flows of this magnitude are often difficult to achieve on pre-existing smaller systems. 
For the purpose of this study, water system configurations were developed using fire demands 
of 500 gprn and 1000 gprn for a minimum 2 hour period. In accordance with typical standards, 
fire flows were added to the maximum day flow. 
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FIGURE 3. FLOW VERSUS TIME - TARGHEE TOWNE WATER 
8-7-02 TO 10-6-02 
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TABLE 1. PROJECTED MAXIMUM DAY AND INSTANTANEOUS USE 
TARGHEE TOWNE SUBDIVISION AND SURROUNDING SERVICE AREA 

DESCRIPTION 

Residential Lots within 
Targ hee Towne Subdivision 

Existing Lots Outside of 
Subdivision Connected to 

System 

SUBTOTAL 

Adjacent properties with 
potential to connect to system 

in the future 

TOTAL 

TOTAL PER LOT 

NUMBER 
OF LOTS 

67 

5 

25 

97 

PERSONS 
PER LOT 

2.5 

2.5 

2.5 

ESTIMATED 
POPULATION 

168 

13 

180 

62.5 

243 

2.5 

GALLONS 
PER DAY 
PER LOT 

3000 

3000 

3000 

MAX DAY 
USE, GPM 

140 

-- 

MAX DAY 
GPD 

201,000 

15,000 

21 6,000 

75,000 

291,000 

3,000 

PEAK DEMAND, 
GPM, FACTOR = 
2.5 MA)( DAY 

10 

150 

52 

202 

2.1 

26 

--- 

375 
-- 

505 

5.2 



IV. HYDROGEOLOGIC INVESTIGATIONS AND WELL TESTING 

Hydrogeologic Setting 

The Targhee Towne subdivision is located on a wedge of sediment transported out of the Teton 
Mountains along the channel of Teton Creek. Cox (1976) has mapped this material as "glacial- 
moraine deposits", overlain along the Wyoming: Idaho border by "alluvium and glacial-outwash 
deposits". In the area immediately south of Teton Creek, Pampeyan et al. (1 967) have mapped 
these materials as simply "alluvial fan deposits" and, across the steeper slopes, "colluvium". At 
some locations, however, they have identified intermixed deposits of 'Morainal deposits - 
unconsolidated unstratified till composed of heterogeneous mixture of rock types; particles 
range from clay to large angular boulders". 

Beneath these surficial materials are mapped a sequence of volcanic deposits, termed "rhyolite 
tuff and flows" by Cox (1976), the "Kirkham Hollow Volcanics - mainly pinkish- to yellowish-gray 
compact rhyolitic vitric-crystal tuff." by Pampeyan et al. (1 9671, and the "Huckleberry Ridge Tuff 
by Love et al. (1992). Others suggest that this sequence of volcanic and alluvial material 
includes lake sediments deposited during periodic natural damming of the Teton Creek basin. 

The thickness of this volcanic/alluvial blanket is not well defined and may vary substantially from 
place to place. Scattered outcrops of the underlying bedrock present on the mountain front east 
of the study area suggest that at depth beneath the Targhee Towne subdivision, one would 
encounter sandstone, limestone, and shale formations of late-Paleozoic and early-Mesozoic 
age. 

No faults have been mapped through the study area. The alluvial deposits likely have a 
generally westward dip, but the interbedding of lenses, layers and channels of varying lithology 
almost certainly dominates the areal distribution of permeability. Similarly, the underlying 
volcanic materials are unlikely to exhibit any areally pervasive layering. Bedrock beneath the 
volcanics likely dips moderately westward. (Pampeyan et al. (1 967) measured dips commonly 
in the 20-30' range in outcrops south of the study area). 

In summary, beneath the general study area is a complex sequence of glacial, alluvial, volcanic 
and, possibly, lacustrine material, within which groundwater production characteristics are likely 
to be quite variable. 

Groundwater Production 

Most wells in the study area have permitted yields in the 10-15 gpm range. This means that 
they are capable of producing at least this much groundwater for time periods generally on the 
order of at least a few hours. However, the well depths necessary to achieve adequate levels of 
production vary widely. For most of the wells in the area, the main water-bearing zone noted 
during drilling is in the lower unit, i.e. below the unconsolidated glacial and alluvial deposits. 
Fracturing and "broken" rock are common in drillers' descriptions of the main water-bearing 
zones. 

Groundwater Flow 

Groundwater level elevations for the study area were measured during August and September 
of 2002, although data for areas further from Targhee Town come from the Statements-of- 
Completion filed by the well drillers. The groundwater elevation data have been contoured to 
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provide an approximation of the groundwater gradients and flow directions in the area. This 
contouring is not well constrained by the available groundwater level data in certain areas. 

Groundwater flow is from east to west beneath the study area, reflecting recharge at the toe of 
the mountain front and from local irrigation and natural discharge to springs and streams further 
west, in Idaho. The horizontal groundwater gradient is approximately 174 feet per mile (a 
gradient of 0.033). The groundwater table is also well below the elevation of Teton Creek, 
making the creek a potentially significant source of recharge through the study area and 
precluding groundwater development from locally depleting streamflow. 

Large seasonal fluctuations in groundwater level are demonstrated by serial measurements of 
water levels in the Targhee Towne wells and are suggested by the variations in completion- 
report water levels (measured at different times of year). The depth-to-water initially reported 
upon completion of Well No. 1 was 1 13 feet. The 1999 Statement-of-Completion for Well No. 2 
reports a depth-to-water of 150 feet. At the time of testing for this study (7131102) the depth-to- 
water in both wells was 125 feet, but was measured at 165 feet in association with pump work 
done 10/14/02. In response to this surprising drop in water level, a continuous monitor has 
been installed in Well No. 1 to collect detailed information over the 200212003 winter period. As 
of 11/20/02, the non-pumping water level was at a depth of 180.5 feet. 

Pump Testing 

The Targhee Towne subdivision is currently served by two wells, located 39 feet apart on the 
east side of the subdivision. On July 31, 2002 the Targhee Towne pump was removed from 
Well No. 1 and replaced with a higher-capacity pump (500 to 700 gpm) to allow testing at 
maximum rates. Well No. 2 was turned on and discharge valving was arranged to allow 
continuous operation so that Targhee Towne use could continue to be met without the 
drawdown disturbance of a well turning on and off. Following an overnight period of drawdown 
stabilization, Well Nol 1 was pumped at varying rates while monitoring changes in groundwater 
levels at both wells. 

Sediment 

The primary water quality problem identified in this investigation is sediment. It appears that at 
the installed produdeon rates, the aquifer continued to produce small quantities of fine sediment, 
but this had been largely accommodated by subdivision residents. Thus, portions of the aquifer 
have been slowly mined out over the course of 30 years of groundwater production. 

Hydrogeology Conclusions and Recommendations 

I. The current maximum day use rate is approximately I00 gpm. Even with an allowance for 
subdivision build-out and increased water use, the existing wells and aquifer appear to be 
adequate to meet sustained demands at the projected levels. 

2. Periodic measurements of static water levels at the Targhee Towne subdivision well site 
should be made to provide data on seasonal fluctuations in groundwater levels. 

3. Sediment production at the Targhee Towne subdivision wells is likely to continue at historical 
levels. Through aggressive pumping, surging, jetting, etc. (i.e. well "developmentyy), it may be 
possible to remove unstable sediment from the aquifer surrounding these wells, allowing future 
sediment-free production at various discharge rates. 
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4. Well testing has directly demonstrated that discharge rates in excess of 500 gpm can be 
sustained for multi-hour periods. The observed rates of drawdown during testing suggest that 
comparable discharge could have been maintained for somewhat longer periods, but the testing 
period may not have been sufficient to project multi-day drawdown. 

5. Additional wells for the subdivision can probably best be drilled in the immediate vicinity of 
the existing wells. This will almost certainly lead to major drawdown interference (e.g. the 
virtually 100% interference between Well Nos. 1 and 2), but ensures access to the relatively 
permeable materials encountered at this location as opposed to risking the much lower local 
permeabilities known to occur in much of the surrounding area. 

6. A target depth of 400 feet is suggested for additional drilling at this site, with careful 
monitoring of groundwater-production, groundwater levels, degree of formation consolidation, 
and sediment size gradations throughout. 

V. EVALUATION OF EXISTING SYSTEM 

Supply Wells 

The system is presently served by two wells as previously discussed. Well # 1 is located in the 
existing control building and is presently not sealed at the surface. Also, the concrete floor 
around the well is extensively cracked and settled, providing the potential for surface water 
contamination. Future use of this well will require upgrades to bring this into compliance with 
sanitary requirements including the likely removal of the building and existing floor. 

Well # 2 is located outside the building and is connected to the piping in the building by means 
of a pitless adaptor. There is a sanitary well cap and a bentonite grout surface seal as reported 
by the well log. This well taps the same formation as Well # 1, and is limited in production by the 
size of the 6 inch production casing. Future use would be to provide flow during low use times. 
This well also has a history of sediment production. 

Storage Tank 

The system presently has a 6000 gallon buried steel pressurized storage tank. The tank has 
been in place since the mid 1970's and little is known about its design and overall structure. 
Only a maximum of about 25% of the total volume or 1500 gallons of actual storage is typically 
available with a tank of this type. However, observations show that this tank has even less 
available storage due to either sediment andlor "air binding". Nighttime flow measurements 
indicate avolume of about 200 gallons between start cycles. 

Given that the tank is buried and about 30 years old, it has no real value in future system 
upgrades. The tank would require considerable effort to clean and install proper corrosion 
protection. Additional instrumentation and level controls would also be required. Furthermore, 
access to all the piping would be difficult and expensive as well as difficult to maintain. 

Control Building 

The control building is also old and need of major repairs. The floor is sloping and cracked and 
headroom and lighting is inadequate. Also there is no ventilation and insulation is inadequate. 
Power wiring in some places is exposed and not in compliance with electrical codes. In 
addition, the overall exterior is in need of major repairs. The lower pit that accesses the end of 
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the buried pressure tank is difficult to access and not properly drained. It is recommended that 
this facility should also be abandoned with any plans to upgrade the system. 

In the interim, it is recommended that all unnecessary parts and equipment be removed and the 
area inside be kept in a more sanitary condition. All openings in the building should be closed 
off to minimize the introduction of insects and rodents. All openings to the well casing should be 
closed off to prevent debris or contamination of the well. 

Distribution System 

The distribution system is constructed of 4 and 6 inch Schedule 40 PVC. This system was also 
constructed in the mid 1970's and is reported to have "solvent weld" type joints. Newer PVC 
pipe is typically constructed with rubber "gasket" type joints, which allows more movement and 
provides for differential settlement, which is a significant concern in the siltly soils common to 
this area. Replacement with gasketed PVC pipe is recommended for the entire distribution 
system. 

VI. IMPROVEMENT ALTERNATIVES AND ESTIMATED COSTS 

Supply Wells 

Future well drilling efforts should be focused on this same location to take advantage of the 
observed higher yields in what may be a unique hydrogeologic condition. Three water supply 
options have been configured as described below: 

1. Base Supplv, No Fire Protection: This would include three wells with a total capacity 
of about 450 to 500 gprn or the future estimated peak demand. The wells would 
utilize variable speed controls and pump directly into the distribution system. 

2. Fire Protection - 500 am:  This option would add 500 gprn to the projected 
maximum day demand of 200 gprn for a total firm production capacity of about 700 
gpm for buildout conditions. As with option 1, the wells would pump directly into the 
system. 

3. Fire Protection - 1000 npm: For this option, a buried storage would be required to 
make up the additional flow for fire protection. Well production would be based upon 
projected maximum day demand or 200 gpm. A booster pump station would also be 
required to supply the 1000 gprn fire demand. 

Storage Tank 

The first two options (Base flow and 500 gprn Fire Flow) would not require any new storage, as 
water would be pumped directly from the wells into the system. However, to provide a 1000 
gprn fire flow, a buried storage tank is anticipated. With fire flows required to operate for 2 
hours, a storage volume of 100,000 gallons is proposed. The tank configuration would be 
limited by the space available at the site but would likely be on the order of 10 feet deep and 40 
feet in diameter. 

Control Building 

All options assume that a new control building would be required. Depending upon the final 
system configuration, the building would house the electrical controls, an emergency generator, 
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chlorination system, pressure tanks, flow meter and other electrical control equipment. The 
main building would be a ground level structure to facilitate operator access and allow for 
regular and convenient maintenance. For the booster pump option (1000 gpm fire flow), a 
below ground level basement room may be incorporated into the design to house the booster 
pumps and provide positive suction from the storage tank. 
Booster Pumps 

For Option # 3, the booster pumps would likely require variable speed controls to satisfy a range 
of demands from 0 to 1200 gpm. This can be accomplished electrically variable Frequency 
Drives, VFD's) or hydraulically (Hydroconstant Drives). The system would be designed to 
monitor both pressure and flow and operate pumps to meet system demands. 

Distribution System 

As discussed in the evaluation section, the distribution system should be replaced. The 
minimum size line to be considered should be 6 inch. Also, consideration should be given to 
developing a looped system to eliminate the existing dead ends. This would likely involve the 
installation of lines in the Altamont Subdivision, which would require additional costs and efforts 
to provide the necessary easements. An 8 inch alternative would also be considered and would 
be required as a minimum pipe size for the 1000 gpm option. A possible piping system plan is 
shown in Figure 4. 

For both pipe replacement options, new services would also be required for both existing and 
future lots. The services for existing homes would be designed to allow for frost protected 
metering systems located within the right of way at the point of connection. For new homes, the 
meter can also be installed in a basement or crawl space, provided that a remote reading device 
is provided. 

Cost Estimates 

Table 2 summarizes cost estimates for the various system components for the range of options 
discussed. The improvements were grouped into base, mid and maximum levels of 
expenditure. All cost estimates include allowances, engineering design and construction 
administration and a 15 percent contingency factor. Table 3 summarizes operation and 
maintenance costs. More detailed itemized cost estimates appear in the full report. 

Funding Andysis 

Table 4 summarizes funding options for the various water system improvements recommended. 
Based upon this analysis, estimated monthly user fees were developed. The primary agencies 
considered in the analysis include the Water Development Commission W D C ) ,  State Land 
and Investment Board (SUB) and the DEQ State Revolving Fund (DEQ-SRF). For all options, a 
total of 72 lots were used in estimating debt service along with a loan for 50% of the total cost at 
2.5% for 20 years. A total of 42 existing homes were used to calculate monthly operation and 
maintenance costs. 

Recommendation for 2003 

The primary recommendation for 2003 is to drill an exploratory well within Lot 20A, adjacent to 
the existing wells. The well design would be based upon a target depth of 400 to 450 feet as 
shown in schematic form in Figure 5. Estimated costs are presented in Table 5 for the work 
which is recommended to take place as a part of a Level II study. However, formation of a 
special district would first be required to become eligible for this project. 
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TABLE 2. CAPITAL COST COMPARISON OF THREE ALTERNATIVES 

OPTION I. OPTION 2. OPTION 3. 
BASE LEVEL 500 GPM FIRE 1000 GPM FIRE 

IMPROVEMENTS FLOW FLOW 
ITEM 

Design Criteria 

WATER SUPPLY $ 

Maximum Day Flow, gpm 
Peak Flow, gpm 
Fire Flow, gpm 

Total Well Pumping Capacity, gpm 
Storage, Gal 

Booster Pump Capacity, gpm 
Distribution Piping, inches 

CONTROL BUILDING I (BOOSTER $ 
PUMPS - OPTION 3) 

STORAGE TANK -- OPTION 3 $ 

200 
500 
0 

500 
0 
0 
6 

BASIC DISTRIBUTION $ 

DISTRIBUTION LOOPING $ 

200 
500 
500 -- 

765 
0 
0 -- 

6 

TOTAL CONSTRUCTION $ 

200 
500 
1000 
365 

100,000 
1,200 ---- 
8 

Permitting $ 
Easements $ 

Legal $ 
Engineering, Design $ 
Construction Phase $ 

Contingencies $ 
ENGINEERING, PERMITTING, $ 

CONTINGENCIES 

TOTAL PROJECT ESTIMATE $ 1,055,150 $ 1,103,650 $ 1,484,570 I 
I 
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TABLE 3. OPERATION AND MAINTENANCE COST COMPARISON OF THREE ALTERNATIVES 

REMARKS 
OPTION 1. OPTION 2. OPTION 3. 

ITEM BASE LEVEL 500 GPM FIRE 1000 GPM FIRE 
IMPROVEMENTS FLOW FLOW 

Estimated Monthly Cost per User $28.89 $31.96 $40.24 Assumes 42 users 

i 

Reserves 

Chlorine 

Power 

Labor 

Testing 

ANNUAL OPERATION AND 
MAINTENANCE 

I 
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$3,000 

$500 

$4,500 

$4,760 

$1,800 
- 

$1 4,560 

- 

$3,000 

$550 

$6,000 

$4,760 

$1,800 
- 

$16,110 

-- 

$4,500 

$600 

$7,500 

$5,880 

-- 

$1,800 
--- 

$20,280 

- 

Set aside for pumps, electrical 
replacement -- 

Sodium Hypochlorite System 
-- 

Pump operation, building heat 

2 hours per week @$35/hr plus 
-1 

additional 32 hours misc. for Options 
1 and 2, 64 additional hours for 

Option 3 

EPA testing for community system, 
lab fees, shipping 



TABLE 4. MONTHLY USER FEE COMPARISON OF THREE ALTERNATIVES 
COSTS PER LOT 1 DEQ SRF LOAN 

TOTAL LOTS: 72 
OCCUPIED LOTS: 42 

DEQ 1 SRF LOAN: 2.5%; 50% OF TOTAL 
TERM: 20 YR 

COSTS PER MONTH 

OPTION 1. OPTION 2. OPTION 3. 
ITEM BASE LEVEL MID LEVEL MAXIMUM LEVEL 

IMPROVEMENTS IMPROVEMENTS IMPROVEMENTS 

WATER SUPPLY $4.62 $5.16 $4.47 

CONTROL BUILDING 1 BOOSTER PUMPS $9.87 $1 0.64 $1 3.42 

STORAGE TANK $9.08 

BASIC DISTRIBUTION $9.95 $9.95 $1 0.86 

DISTRIBUTION LOOPING $3.76 $3.76 $4.1 9 

Engineering, Permitting, Contingencies $1 0.97 $1 1.46 $1 3. I 0  

MONTHLY DEBT SERVICE, 
TOTAL PER VACANT LOT $39.1 7 $40.97 $55.1 1 

MONTHLY OPERATION AND MAINTENANCE 
COST PER $28.89 $31.96 $40.24 

OCCUPIED LOT 

TOTAL MONTHLY FEES 
PER OCCUPIED LOT I $68.06 $72.93 $95.35 

DEBT SERVICE PLUS O&M 

Note: See Table 2 for estimated Capital cost and Table 3 for estimated O&M cost for each option 
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FIGURE 5 
TARGHEE T O W E  

PROPOSED EXPLORATORY WELL 
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TABLE 5. TEN INCH EXPLORATORY WELL 1 LEVEL II STUDY 
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FpHFHl QUANTITY UNIT COST 

I 

1 Mobilization I LS $ 3,000 $ 3,000 

2 10" Surface Casing 30 LF $ 60 $ 1,800 

3 

4 

5 

6 

7 

8 

9 

10 

11 

22 

23 

24 

25 

26 

27 

Cement Seal 

10" Nominal Well Drilling 

10" Nominal Steel Casing 

10" Drive Shoe 

Well Screen, Blank Pipe 

Well Development 

Mobilize Test Pump 

Test Pumping 

Water Quality Testing 

30 

440 

250 

I 

1 

100 

1 

70 

1 

LF 

LF 

LF 

EA 

LS 

HR 

Ls  

HR 

LS 

Total Well Drilling and Testing $ 72,400 

$ 500 

$ - 

$ 500 

$ 251900 

$ 15,900 

$ 11,000 

Permitting 

Easements 

Legal 

Engineering, Design 

Construction Phase 

Contingencies, 
Construction 

$ 100 $ 3,000 

Water Rights 
Drill on Lot 20A1 no 
easement required 

Review documents 

Allowance for Level I1 
Study and evaluation 

Survey layout, periodic 
inspection, QAI QC, 

Includes allowance for 
geologist during well . . nllina 

Per WWDC 

Engineering, Permitting, Administration, Contingency 

TOTAL PROJECT ESTIMATE 

Allowance 

Allowance 

15.0% 

$ 45 

$ 22 

$ 650 

$ 8,400 

$ 53,800 

$ 126,200 

I 

$ 19,800 

$ 5,500 

$ 650 

$ 
See Figure 5 for 

81400 / preliminary design 

Allowance to develop well 
1 and 2 in addition to the 

exploratory well 
$ 150 

$ 3,500 

$ 125 

$ 3,000 

1 
$ 15,000 

$ 3,500 

$ 8,750 

$ 3,000 
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