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WELL SITING, DESIGN, AND LEVEL II PERMITTING 

WELL SITING 

Based on a review of well site logistics, local hydrogeology, local well and aquifer test data, and the 
results of Phase II of the Level II Water Supply Study, the Cloverly Group (Dakota and Lakota 
Sandstones) was selected as the target for the Corner Mountain Level II Phase III test well and 
possible production well (see Coffey & Associates, 1999). The Corner Mountain test well site 
selected for this project is shown on Figure 1. 

Additional factors considered in siting the well included: (1) ease of obtaining access to drill a test 
well and later complete a production well; (2) proximity to a water storage tank site with sufficient 
elevation to provide adequate system pressure in water distribution pipelines; and (3) ease of 
access for pipelines. All of the property within the Corner Mountain Water and Sewer District is 
privately owned, with lot sizes ranging from less than one to 65 acres. Well sites on larger plots of 
land were favorably considered for two reasons. First, some owners of larger properties 
expressed a willingness to grant easements for construction of the water supply infrastructure 
should the test well prove successful. Second, completion of a production well on smaller 
properties would likely require the purchase of the property and well sites on smaller properties 
might interfere with preexisting septic systems. 

TEST WELL PROGRAM 

Because of the complex geologic structure and the lack of outcrops in the study area, the test well 
program for the Phase II Level II study was first designed to drill three slim test wells and complete 
one exploratory well. Higher than expected cost proposals from drilling contractors required 
modifying the test well program to drilling two test wells and completing one or both wells as 
exploration wells. 

Two test wells were drilled during October and November 1998 and subsequently completed as 
exploration wells. Corner Mountain Test Well No.1 was drilled to a depth of 739 feet and was 
completed in the Fountain Formation. The well produced 25 gallons per minute (gpm) and had 
good water quality except for the presence of radon. Corner Mountain Test Well No.2 was drilled 
to a depth of 1,020 feet through the Morrison, Sundance, and Jelm Formations. The well 
produced four gpm and had good water quality. Because neither of the exploration wells were 
capable of meeting the projected average daily demand of 42 gallons per minute, it was 
recommended that Test Well No.1 not be completed with pumping equipment at the present 
time, and that Test Well No.2 be given to the property owner, as stipulated in the access 
agreement, or that it be abandoned ( Coffey & Associates, 1999). 

Given the geologic interpretations of the subsurface geology observed during the drilling of the 
first two test wells, it was recommended that a third well be drilled and constructed east of Corner 
Mountain Test Well NO.2. The target aquifer, under Phase II, at the recommended test well site 
was the Cloverly Group. It was estimated that a well fully penetrating the Cloverly Group at the site 
would be approximately 1,000 feet deep. The anticipated yield of Test Well NO.3 was 125 gpm, 
based on Elk Mountain Well No.3, which is completed in the Cloverly Group (Weston, 1995). 

TEST WELL NO. 3 DESIGN 

Test Well NO.3 was designed specifically for the selected site and target aquifer. Based on the 
Levell and Level II Water Supply Studies, the well was anticipated to be completed with stainless 
steel screens across the Lakota and Dakota sandstones of the Cloverly Group at depths ranging 
from 800 to 1,000 feet (Coffey & Associates, 1995 and 1999). The well was designed to be 
installed with steel surface casing cemented in place to minimize washout within the glacial till, as 
well as preventing surface water from entering the well. 

The Levell Water Supply Study recommended that a well completed in the Cloverly Group be a 
small diameter well with steel casing cemented in place with grout (Coffey & Associates, 1995). 
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Accordingly, the Level II well designs included smaller diameter boreholes than typically allowed 
by the Wyoming Department of Environmental Quality (DEQ). The DEQ granted a variance for the 
well designs, given the exploratory nature of the wells and knowledge of the hydrogeologic 
conditions. This variance was carried over into Phase III of the project and the Test Well No. 3 
design also included a small diameter borehole. A smaller diameter borehole does not necessarily 
restrict production of water from the well; however, it does substantially decrease drilling and 
construction costs. 

LEVEL II PERMITTING 

This section discusses the permits acquired for the completion of Level II well construction. The 
additional permits necessary for final construction of the project under Level III, if authorized, are 
identified in Coffey & Associates (1999). A summary of the permits issued to this project is 
provided in Table 1. 

TABLE 1 
SUMMARY OF PERMITS ISSUED FOR LEVEL II 

WELL CONSTRUCTION 

Agency 

Office of State Engineer 

Department of Environmental Quality 

Private Landowners 

Department of Environmental Quality 

Office of the State Engineer 

Permit or Reference No. 

U.W.125735 

00-123 

Easement (Gudenkauf) 

WYG 720021 (NPDES) 

Date 

6/8/00 

5/30/00 

8/31/00 

6/19/00 

The State Engineer approved one test well permit for the Corner Mountain Level II Water Supply 
Project, Phase III. The Statements of Completion (Form U.W. 6) for the well must be filed following 
the completion of the well with permanent pumping equipment. If the Statement of Completion is 
not completed by December 31, 2001, then the permit will be automatically canceled. Appendix 
B contains a copy of the test well permit. 

Wyoming Department Of Environmental Quality 

The DEQ and Wyoming Water Development Commission entered into a Memorandum of 
Agreement (MOA) on May 30, 2000 that granted DEQ Permits to Construct for all WWDC 
exploration well projects conducted from 2000 to 2005. As required by the MOA, an engineering 
design and testing plan for the test well was submitted to the DEQ. 

An NPDES Permit was applied for and issued for discharging water associated with pump testing. 
The permit expires on June 19, 2001. A copy of the NPDES Permit is provided in Appendix B. 

Access Agreements 

Because Test Well No. 3 is located on private property, it was necessary to acquire an access 
agreement from the property owner prior to mobilization. The access agreement for Corner 
Mountain Test Well No.3 was signed by Elmer and Diane Gudenkauf on August 31, 2000. The 
agreement granted an easement to the well site and work area extending 100 feet in all directions 
around the well. The access agreement was recorded with the Albany County Clerk's Office. A 
copy of the access agreement is included in Appendix B of this report. 
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GROUNDWATER EXPLORATION PROGRAM 
CORNER MOUNTAIN TEST WELL NO. 3 

INTRODUCTION 

As indicated in the well history for Corner Mountain Test Well No. 3 provided in Appendix C, 
contractor mobilization for drilling the test well began on August 30, 2000. Drilling and 
construction of the test well occurred between September 5 and October 9, 2000. All drilling and 
construction depths are based on ground level at the wellhead. 

TEST WELL DRILLING 

Using direct rotary drilling methods, the 12 3/4-inch diameter borehole for surface casing was 
advanced through glacial till and into the first encountered bedrock formation to a depth of 133 
feet. The drilling fluid was fresh water based, with high yield bentonite and soda ash. One day 
into drilling through the glacial till, a rock 16 feet below grade shifted in the hole preventing re
entry with the drill bit. The Contractor cemented the hole to immobilize the rock and was able to 
drill it out. Circulation was lost at 86 feet and a mixture of cellophane flakes, cedar chips, mica 
flakes, and bentonite was added to the borehole to regain circulation. The Mowry Formation was 
encountered beneath the glacial till at a depth of 126 feet and 133 feet of 10 3/4-inch 0.0. steel 
surface casing was installed in the borehole and pressure cemented in place with 110 sacks of 
Portland Type 1/11 cement. The surface casing was set to 133 feet to prevent washout of the glacial 
till in the upper part of the well during drilling of the deeper formations. 

After the cement surface seal was allowed to cure for 18 hours, the hole was re-entered to drill out 
the cement plug in the bottom of the surface casing using a 9 5/8-inch diameter button bit. 
Following removal of the cement plug the borehole was advanced from 133 feet to a total depth of 
609 feet using a 9 5/8-inch button bit (see Appendix 0 for the Bit Record). Circulation was lost 
again at 394 feet and regained by increasing the viscosity of the drilling fluid and adding mica 
flakes. 

Samples of the cuttings were collected every ten feet and examined to determine the lithology of 
the geologic formations being penetrated. A detailed lithologic log of the cuttings is provided in 
Appendix E. The formations encountered beneath the mantle of alluvial/colluvial deposits were 
identified as the Mowry Shale, the Muddy Sandstone, the Thermopolis Shale, the Cloverly Group, 
and the Morrison Formation. 

The borehole penetration rate was recorded continuously using a GeolographTM penetration rate 
recorder. Appendix F provides a summary of the borehole penetration rate. Measurements of 
the borehole plumbness were made at 200, 400, and 600 feet using a TOTCOTM borehole 
alignment tool. These surveys indicated deviations from vertical of 1 3/4, 2 1/4, and 3 3/4 
degrees, respectively. 

A suite of geophysical logs (in pocket) was run in the open borehole after the Corner Mountain 
Test Well No. 3 drilling was completed, in order to clarify lithologic and water bearing 
characteristics. Low gamma ray counts coupled with elevated resistivity measurements identified 
permeable water-bearing strata. The Spontaneous Potential log revealed negative deflections 
across the water-bearing strata. The caliper log indicated a borehole size of between 10 to 1 4 
inches. The variation in borehole size is attributed to washout. The information obtained from the 
geophysical and lithologic logs, and from observations of the drilling characteristics, were used in 
designing the well with screen and casing. 

WELL COMPLETION 

The data obtained during the drilling and logging of Corner Mountain Test Well NO.3 were used 
to determine the final placement of the well screens shown on the as-built diagram in Figure 2. 
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Table 2 provides an abbreviated well history and summarizes the well materials and history for 
Corner Mountain Test Well NO.3. 

The borehole was cased with 7-inch 0.0. steel casing and 7-inch pipe sized, V-slot well screen 
from 1.5 feet above grade to a depth of 581 feet (see Figure 2 for placement of screens). Two 
watertight check valves approximately one foot apart were placed ten feet above the top screen 
and slots were cut into the casing between the valves. The lower check valve was installed upside 
down in the casing to serve as a plug. Two cement baskets were placed in the annulus below the 
valve assembly to prevent the migration of cement into the screened intervals. Type VII Portland 
neat cement was pumped into the casing and displaced into the annulus using a cement wiper 
plug and fresh water. One hundred and sixty sacks of cement were used and good returns were 
observed at the ground surface. The cement seal was allowed to cure for 18 hours and was then 
drilled out before well development commenced. 

WELL DEVELOPMENT 

A well development program consisting of flushing, jetting, and airlifting was performed on the 
well after the cement seal had cured. The well was flushed with fresh, clear water with calcium 
hypochlorite until the returns were clear. The screened intervals were then jetted using fresh, 
clear water, to which calcium hypochlorite had been added, at a rate of five minutes per foot of 
screen. The pressure of the jetted water was maintained at 200 pounds per square inch (psi). 
The developed water was turbid with some production of fine-grained sand. As jetting 
progressed through the screened intervals the developed water remained slightly cloudy and the 
quantity of sand produced diminished slightly. After cessation of jetting operations the well was 
developed for 18 hours using various airlifting techniques, including rawhiding. At first, the 
discharged water was muddy and extremely turbid with drilling mud, silt from the formation, and 
fine-grained sand. The water cleared with continued airlifting and agitation from rawhiding; 
however, a trace of fine-grained sand was still being produced at the end of airlifting activities. 

WELL AND AQUIFER TESTING 

Step-Drawdown Test 

Step-testing of Corner Mountain Test Well No. 3 was conducted on October 18, 2000. A 
submersible test pump was installed at a depth of 441 feet with an air line and a pressure 
transducer strapped to the 2 7/8-inch 0.0. pump column at depths of 432 feet and 434 feet, 
respectively. The pressure transducer, connected to an In-Situ Hermit 3000 datalogger, was 
used to monitor the water level in the well. Successfully stepped-up pumping rates were 
controlled through the use of a gate valve and flow rates were monitored using a 4-inch discharge 
pipe with 2 1/2- and 3-inch orifice plates and a manometer tube. Pumping rates of 55, 98, 159, 
198, and 244 gpm were held constant for at least 120 minutes for each step to overcome casing 
storage effects. Appendix G-1 contains the data collected during the step-test. 

Figure 3 summarizes the results of the step test. Orawdown data for step-tests in an ideal, 100 
percent efficient well will plot as a straight line with a slope of one on a log-log plot. A line with a 
slope of one has been drawn through the data points on Figure 3. A log-log plot of drawdown 
versus discharge for the various stepped rates shows the greatest deviation from linearity at the 
98 gpm step. The data pOints for the 98 and 159 gpm steps fall above the line, and the data 
points for the 55, 198 and 244 steps lie slightly below the line. Points above the line indicate 
development. The position of the first data point, plotting below the line, may be attributed to 
further development of the well at commencement of the step-test. 

Temperature, conductivity, pH, and turbidity were monitored throughout each of the steps. 
Appendix G contains this recorded data in the comments column. The temperature of the 
developed water remained relatively constant at 47° F for the first three steps, but during the last 
two steps was measured at 45° F and 46° F before returning to 47° F. The conductivity fluctuated 
between 220 and 270 micromhoslcm with no apparent trend. The ending conductivity value was 
230 micromhos/cm. The pH also fluctuated throughout the test. The pH at the beginning of the 
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TABLE 2 
CORNER MOUNTAIN TEST WELL NO. 3 

WELL SUMMARY 

Owner: 

Petition to Construct 

State Engineer Permit 
No./Statement of Claim No.: 

Location: 

Surface Elevation: 

Total Depth: 

Formations: 

Corner Mountain Test Well No.3 

Coffey & Associates, LLC / 
Wyoming Water Development Commission 

I-U-98-1-5 

U.W. 125735 

NE 1/4, SW 1/4 Section 34, T16N, R78W 

Approximately 8,310 feet (MSL) 

609 feet 

Alluvium/Colluvium 
Mowry Shale 
Muddy Sandstone 
Thermopolis Formation 
Cloverly Formation 
Morrison Formation 

o -126 feet 
126 - 378 feet 
378 - 41 0 feet 
41 0 - 480 feet 
480 - 576 feet 
576 - 609 feet 

Hole Diameter 0-133 feet = 12 3/4-inch 
133-609 feet = 97/8-inch 

Casing: 0-133 feet = 10 3/4-inch 0.0. black steel casing 
+1.5-581 feet = 7-inch 0.0., welded steel casing V-slot, 
standard strength, stainless steel screen 

Screened Intervals: 455 - 470 feet 
480 - 570 feet 

Static Water Level 170.3 feet (October 16, 2000) 

Drilling and Completion Dates September 5, 2000 - October 10, 2000 

Testing Dates: October 18, 2000 - October 24, 2000 

Engineering and Geology: Weston Engineering, Inc. (Laramie, Wyoming) 

Drilling Contractor / Equipment: D.C. Drilling (Lusk, WY)/Midway 800 rotary rig 

Geophysical Logging Contractor Strata Data, Inc., Casper, Wyoming 

Date of Geophysical Logging September 26,2000 - September 27, 2000 
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Test was 7.4 and at the end of the test the pH was 7.5. However, during the test the pH was 
measured at values as low as 7.0 and 7.1. No trend in pH was observed. Turbidity at the 
beginning of the test was measured at 36.4 NTU and decreased to 3.49 during the first step. 
Turbidity ranged from 3.49 to 9.7 NTU during the rest of the step-test, ending at 7.47 NTU. 

Constant-Discharge Drawdown/Recovery Test 

Drawdown Data. Based on the results of the step-test, a long-term production capacity of 200 
gpm was projected for Corner Mountain Test Well NO.3. The monitoring equipment used during 
the step-test was also used during the long-term test. Utilizing the transducer and Hermit allowed 
drawdown to be measured and recorded without constant manual supervision. Power for the 
pump was obtained from a diesel-powered generator and the contractor had a representative 0 n 
the site throughout the duration of the test to monitor the equipment for any problems. The long
term test was carried out for a period of five days to determine hydrogeologic characteristics that 
could be expected to influence drawdown during long-term water production. Appendix G-2 
contains the data collected during the long-term test. 

Figure 4 illustrates the results of the constant-discharge test using the semi-logarithmic method 
developed by Cooper and Jacob (1946). Note that a 90° weir was installed in the discharge 
channel approximately 1,500 minutes into the pump test to verify and more accurately gage the 
pumping rate. Analysis of the data depicted in Figure 4 indicates the following information, as 
represented by the slopes of the time-drawdown plot of well data: 

• A "critical time" (tc) of 88 minutes. This is the time beyond which the 
test is no longer subject to the effects of casing storage; early-time 
data points that plot the left of this value do not accurately reflect 
aquifer conditions. 

• An early time transmissivity of 10,560 gpd/ft for the constant
discharge test. 

• A negative boundary at approximately 4,400 minutes into the pump 
test. 

• An apparent effective late-time transmissivity of 1,175 gpd/ft. 

Recovery Data. Analysis of the recovery data collected following the termination of pumping is 
depicted on Figure 5 and yields nearly the same transmissivities as the drawdown data for the 
constant-discharge test. The late-time transmissivity calculated using the straight-line, semi
logarithmic method (Cooper and Jacob, 1946) is 10,560 gpd/ft for the pumped well during 
recovery and the early time transmiSSivity is 2,930 gpd/ft. Extending a straight line fitted to the 
recovery data reveals that the zero residual drawdown occurs near a tit' value of less than one (t = 
time since the pumping began, t' = time since pumping ended). Driscoll (1986) states that the tit' 
intercept should be one under theoretical conditions; however, this intercept time will deviate 
from one if there is a variation in the storage coefficient, there are impacts due to influence from a 
positive or negative boundary, or there is interference from other pumping wells. In the case of 
the Corner Mountain Test Well No.3, the deviation from one can most likely be attributed to 
influence from a negative boundary. 

Observation Well Data. No wells are completed in the Cloverly Group in the vicinity of Corner 
Mountain Test Well NO.3. Without access to observation wells it is not possible to calculate a 
storage coefficient for the aquifer near the well. The static water level in Corner Mountain Test 
Well No. 3 is 170.3 feet TOC and the top of the top screen is located at a depth of 455 feet. 
Because the static water level is higher than the top screen, it can be assumed that the aquifer is 
confined. It is further assumed that the storage coefficient for the Cloverly Group near Corner 
Mountain Test Well No. 3 is approximately 10-4 , which is a typical value for confined aquifers 
(Freeze and Cherry, 1979). 
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Corner Mountain Test Well No.2, which is completed in the Sundance and Jelm Formations, was 
monitored during the pump test due to concerns of potential interference raised by neighbors 
during the installation of Test Well No.2. Corner Mountain Test Well No.2 is approximately 500 
feet from Test Well No.3. A 50 psi transducer, connected to a HERMIT 3000 datalogger, was 
placed at a depth of 211.6 feet in the well to observe whether there was any interference from the 
pumping well. The water level in the well fluctuated by approximately 0.34 feet over the 11 days 
of observation (Figure 6). Comparison of observed changes in water level verses the theoretical 
water level change caused by barometric pressure changes is also shown in Figure 6. Observed 
changes in water level in the well was less than the theoretical water level change from barometric 
pressure but with almost identical trends; therefore, water level changes in the well can be 
attributed to changes in barometric pressure. Data collected from the observation well do not 
indicate hydraulic communication exists between Corner Mountain Test Well Nos. 2 and 3. The 
difference in static water level in the two wells also indicates the low probability of hydraulic 
communication. Both wells are at approximately the same ground surface elevations, but the 
static water level in Corner Mountain Test Well No.2 is 131.63 feet and the static water level in 
Corner Mountain Test Well No.3 is 170.3 feet. Appendix G-3 contains the data collected from the 
observation well. 

Summary of Pumping Test Results 

Results of the Corner Mountain Test Well No.3 pumping test are summarized in Table 3. A step
test was performed to determine the well performance characteristics and the pumping rate for the 
constant discharge test. Aquifer characteristics were determined using constant-rate pumping 
and recovery tests. 

TYPE OF 
TEST 

Constant-
discharge 

(drawdown) 

Constant-
discharge 
~recove~l 

TABLE 3 
CORNER MOUNTAIN TEST WELL NO.3 

SUMMARY OF PUMPING TEST ANALYSES 

WELL RADIUS METHOD TRANS-
(feet) OF MISSIVITY 

ANALYSIS iS~d/ftl 

Pumped 0.58 ft Cooper & Early 10,560 
Well Jacob Late 1,175 

(1946) 

Pumped 0.58 ft Cooper & Early 10,560 
Well Jacob Late 2,930 

~1946l 
* Assumed from confined aquifer conditions 

STORAGE 
COEFFICIENT 

idimensionlessl 

1x10-4 * 

1 x1 0-4 * 

The pumping data indicates an early time transmissivity of 10,560 gpd/ft and a late time 
transmissivity of 1,175 gpd/ft. Based on recovery (non-pumping) data, the aquifer developed by 
this well has an apparent early time transmissivity of 2,930 gpd/ft and a late time transmissivity of 
10,560 gpd/ft. The pumping and the recovery data correlate well and indicate that the near-well 
transmissivity is approximately 10,560 gpd/ft, but that the effective transmissivity of the aquifer is 
approximately 2,930 gpdlft. Both sets of data show a break in slope indicating the presence of a 
negative aquifer boundary (see Figures 4 and 5). Figure 7 is a map of the area with the location of 
a cross section. Figure 8 is a cross section based on the lithologies encountered in the wells in 
the area. The cross section shows the termination of the dipping beds into the glacial till. The 
edge of the Cloverly Group subcrop is in close proximity to Test Well No.3 and is the negative 
boundary observed in the pump test data. 
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WATER QUALITY 

The quality of the water produced by Corner Mountain Test Well No.3 during the aquifer testing 
was assessed through a series of field and laboratory analyses. The analyses indicate that the 
water produced by the well is suitable to serve as a public drinking water supply. 

Field Tests 

Water produced by Corner Mountain Test Well No. 3 during the pump testing was sampled 
periodically and analyzed in the field for temperature, pH, conductivity and turbidity. These data 
are included in the comments column of the aquifer test data (Appendix H). The pH started at a 
value of 7.2 and increased to 7.8 then decreased to 7.0 during the middle of the test. The pH 
increased again as the cone of depression encountered the negative boundary and ended the 
test with a value of 7.5. The conductivity fluctuated between 220 and 230 micromhos/cm, but 
decreased to 210 micromhos/cm once. The water temperature was 46° F for the first day of the 
test and increased to 48° F by the end of the test. Turbidity at the beginning of the test was 11.4 
NTU, but at the end of the five days it had decreased to 1.47 NTU. 

Laboratory Analyses 

Two sets of water samples were collected from Corner Mountain Test Well No. 3 for laboratory 
analyses, in accordance with WWDC requirements. Mid-way samples were collected on October 
20,2000, for an abbreviated suite of chemical and microbiological tests. A final set of samples was 
collected on October 23, 2000 for a full suite of chemical and microbiological analyses to assess 
levels of all EPA-designated Primary and Secondary Drinking Water Standards. Table 4 
compares the drinking water standards to the results of the laboratory analyses. Appendix H 
contains copies of the laboratory data sheets and chain-of-custody forms. 

Comparison of the results to the EPA's Maximum Concentration Levels (MCLs) for the 
constituents analyzed indicates that the overall water quality is good. The value for Total 
Dissolved Solids (TDS), a general indication of water quality, was 131 mg/L for the final test, 
significantly below the maximum acceptable concentration of 500 mg/L. The water sampled 
during the pump test does not exceed any of the primary or secondary EPA drinking water 
standards including standards for metals, pesticides, herbicides, radionuclides, volatile organic 
compounds (VOCs), and trihalomethanes. 

Turbidity was a concern because of the difficulties with well development; therefore, the turbidity 
levels in the developed water were monitored routinely by hand during the constant-discharge 
test and by laboratory analysis with the final water quality sampling. The turbidity sample collected 
during the final sampling indicated the turbidity level was 0.52 NTU, which is well below the EPA 
Primary Standard of 5 NTU. 

Microbiological analyses of the raw (untreated) well water were conducted to determine if bacteria 
and viruses exist in the groundwater developed by the well. Microbiological analyses for the mid
way and final suite indicate the presence of iron bacteria in the well water; however, the estimated 
population decreased from 52,000/mL in the mid-way suite of samples to 2,600/mL in the final 
suite of samples. The positive results from the samples could have been caused by bacteria 0 n 
the pumping equipment. 

As noted in Table 4, neither of the samples were analyzed for radon even though it was 
requested by WESTON at the time the samples were submitted to the laboratory. According to 
Sheryl Garling of Energy Laboratories, in a previous communication between WWDC and the 
laboratory it was determined that all WWDC sample analytical requirements would conform to EPA 
Wyoming public water system requirements, which only requires analysiS for gross alpha if the 
result is less than 5pCi/L. Under the EPA guidelines, additional analytical for the other 
radiochemical constituents, including radon, are added only when the gross alpha exceeds the 
5pCi/L limit. Because both of the samples submitted for analYSis had gross alpha values less than 
1.0 pCi/L, the laboratory did not analyze for the other radiochemical constituents, as per their 
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TABLE 4 
CORNER MOUNTAIN TEST WELL NO.3 

WATER SAMPLE ANALYTICAL RESULTS AND 
COMPARISON WITH EPA DRINKING WATER STANDARDS 

EPA Maximum Midway Final 
Parameters Contaminant Sample Sample 

(mgll except as noted) level (MCl) 10/20/00 10/23/00 

Primary EPA Parameters 
Regulated Organic Chemicals Various NA ND 

Microbiological Various FE" FE" 

Antimony 0.006 NA < 0.001 
Arsenic 0.50 NA < 0.005 
Barium 1.00 NA < 0.10 
Beryllium 0.004 NA < 0.0005 

Cadmium 0.005 NA < 0.0005 

Chromium 0.10 NA < 0.05 
Cyanide 0.20 NA < 0.005 

Fluoride 4 NA 0.15 

Lead 0.05 NA < 0.001 
Mercury 0.002 NA < 0.0005 
Nickel 0.1 NA < 0.02 
Nitrate (as N) 10 NA < 0.10 
Nitrate + Nitrite (as N) 45 NA 0.16 
Selenium 0.05 NA < 0.005 
Thallium 0.002 NA < 0.0004 
Turbidity 5NTU NA 0.52 
Uranium 0.02"" 0.003 0.0025 
Radium 226, pCi/1 3 <0.2 <1.0 
Radium 228, pCi/1 5 < 1.0 <0.2 
Radon 222, pCi/1 300"" NA NA 
Gross alpha, pCi/1 15 3.8 <1.0 
Gross beta, pCi/1 50 10.2 10.8 
Secondary EPA Parameters 
Temperature (OF) NS NA NA 
pH (no units) 6.5-8.5 7.85 7.72 
Total Dissolved Solids 500 110 131 
Conductivity (micromhos/cm @ 25°C) NS 224 226 
Acidity NS NA < 1.0 
Alkalinity NS NA 102 
Bicarbonate NS 124 124 
Boron NS NA < 0.10 
Calcium NS 26.6 28.2 
Carbonate NS < 1.0 < 1.0 
Chloride 250 6 1.81 
Copper 1 NA < 0.01 
Hardness NS NA 112 
Iron 0.30 0.08 0.06 
Magnesium NS 9.7 10.2 
Manganese 0.05 NA < 0.01 
Potassium NS < 1.0 3.80 
Silica NS NA 10.3 
Sodium 250 3.7 8.8 
Sulfate Deferred 8.9 11.4 
Zinc 5 NA < 0.01 
"FE=Positive Iron Bacteria; **Proposed Deferred = deferred status due to low health risk 

NS = No Standard; NA = Not Analyzed; ND = Not Detected 
Laboratory data sheets are contained in Appendix J. 
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agreement with WWDC. When it became evident that the full radiochemical suite was not 
included in analytical results for the two samples, WESTON requested that they be run because 
elevated radon levels were detected in samples collected from Corner Mountain. No.1. The 
samples were then analyzed for all of the other radiochemical analytes except radon, for which the 
holding time had been exceeded. 

CONCLUSIONS AND RECOMMENDATIONS 

The Corner Mountain Level II Water Supply Study test well drilling program yielded valuable 
geologic information in the Corner Mountain area. Figure 7 shows a geologic map of the area 
after Houston and others (1978), as well as the location of the geologic cross section shown in 
Figure 8. The interpretation of subsurface geology in the vicinity of Test Well Nos. 2 and 3 is 
based on previously available surface and subsurface information and on subsurface information 
gained from the wells. Due to the lack of surface and subsurface control in the area, there may be 
other interpretations of the geology in the vicinity of Corner Mountain. 

Pump tests conducted on Corner Mountain Test Well No.3 indicate that it is capable of producing 
approximately 200 gpm and that the long-term transmissivity of the aquifer is apprOXimately 1,175 
gpd/ft. The estimated yield of 200 gpm is based on the long-term (five day) pumping test results. 

The quality of water produced by Corner Mountain Test Well No.3 is good and the developed 
water meets all of the EPA primary and secondary standards; however, water quality testing 
indicates the water contains iron bacteria. 

Iron bacteria are common in many Wyoming water wells and are frequently introduced during 
drilling of the well. The most common treatment of iron bacteria is shock chlorination following 
installation of the permanent pumping equipment. In order to shock chlorinate the well, chlorine is 
added to the well at a concentration of 100 to 200 mg/L and is circulated in the well for a period of 
up to 24 hours. The chlorinated water is then pumped to waste. Because iron bacteria are often 
hard to destroy the discharged water should be tested for iron bacteria after flushing the well and 
again approximately one month after putting the well on line. 

Because Corner Mountain Test Well No.3 is capable of meeting the projected average daily 
demand of 42 gpm, it is recommended that the well be completed with permanent pumping 
equipment. Based on pump testing of Corner Mountain Test Well No.3, it is recommended that 
the completion design incorporate a 7.5-HP submersible pump and motor set at approximately 
250 feet. This will enable the well to produce 75 gpm. 

To meet the requirements of the DEQ, it may be necessary to drill a second well to serve as a 
backup source of drinking water for the Corner Mountain Water and Sewer District or build storage 
into the system equal to twice the maximum daily demand. As recommended in the Level I 
Report, a second Cloverly well could be located north of Corner Mountain Well No.3. It is 
predicted that a well at that location would be approximately 800 feet deep. The estimated costs 
for drilling, constructing, and testing a well at that depth and location is provided in Table 5. 

WATER TREATMENT 

Chlorination System 

To meet the upcoming requirements of the groundwater disinfection rule it is recommended that 
a solution-type chlorinator be installed during well completion. The liquid used to chlorinate the 
water is sodium hypochlorite, which is injected into the groundwater as it is pumped out of the 
well. Advantages of this type of system are: ease of operation, relatively low infrastructure costs, 
and no special containment for the chlorinating agent. Additionally, no special training regarding 
use of the chlorinating agent is required for operating personnel. 
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Iron Bacteria 

Because treatment methods for iron bacteria vary significantly depending upon the species of 
bacteria and downhole conditions, it is difficult to estimate the costs for treatment. Typical 
treatment of iron bacteria infestation includes removal of the pump and motor, scrubbing or 
scraping the well casing and screens, chlorinating the well, recirculating the chlorinated water, 
pumping the chlorinated water to waste, and reinstalling the pump and motor. The cost of 
performing these tasks could range from $5,000 to $25,000, depending upon the severity of the 
infestation and contractor availability. Although it is also possible that the well will never need to 
be treated for iron bacteria, to prepare for the financial burden of treating the well for potential iron 
bacteria problems, it is recommended that the district set aside a sum of $750 per year in a 
dedicated treatment fund. 

WELLHEAD PROTECTION 

As the water system is being designed and constructed the District should contact the DEQ
Water Quality Division to begin protecting their drinking water resource under the Source Water 
Assessment Program (SWAP). Participation in this voluntary program and in the Source Water 
Protection Program can aid in preventing the costly replacement of contaminated water supply 
sources. 
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Item 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

TABLE 5 
ENGINEER'S ESTIMATE OF PROBABLE COST FOR DRILLING A NEW 

CLOVERLY WELL 500 FEET NORTH 
OF CORNER MOUNTAIN WELL NO.3 

(2001 Dollars) 

Unit 

Description Quantity Unit Price 

Mobilization and Demobilization L.S. $10,000 

Furnish Bonds and Insurance L.S. $6,500 

Drill for, Furnish, Install, and Cement 120 L.F. $200 
Surface Casing 

Drill 9 7/8-inch Diameter Hole 680 L.F. $55 

Open Hole Geophysical Logging L.S. $3,500 

Furnish and Install 7-inch 0.0. Steel Casing 696.5 L.F. $20 

Furnish and Install 7-inch Pipe Size V-slot 105 L.F. $82 

Stainless Steel Well Screen 

Furnish and Install Cement Baskets, DV L.S. $10,500 
Valve, and Cement Seal 

Standby Time 8 Hours $150 

Well Development and Rig Time 12 Hours $250 

Air Development 18 Hours $300 

Furnish, Install, and Remove Pump L.S. $5,000 
Testing Equipment 

Conduct Pumping Test 128 Hours $65 

TOTAL ESTIMATED COSTS -
(Items 1-13 Inclusive) 
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Total 
Amount 

$10,000 

$6,500 

$24,000 

$37,400 

$3,500 

$13,930 

$8,610 

$10,500 

$1,200 

$3,000 

$5,400 

$5,000 

$8,320 

$137,360 



UPDATED COST AND FUNDING TABLES 

The following procedure was used to update the cost estimates originally published in the 1999 
Corner Mountain Water Supply Project Level II report for the w.NDC: 

The cost spreadsheets from the 1999 Level II were taken from archives and verified with the 
published 1999 report. 

The Construction Cost Index published by Engineering News Record was utilized to derive an 
inflation factor to be applied to the costs provided in the 1999 report. Specifically, I took the most 
recent cost index for May 2001 (6288) and divided it by the average annual construction cost index 
for 1999 (6059), which resulted in an inflation factor of 1.0378. 

This inflation factor was applied to 1999 cost estimates for construction of storage, treatment and 
pumping facilities, and transmission pipelines. Updated cost estimates for drilling and completing 
wells were provided by Weston Engineering, and therefore were not adjusted by the inflation factor 
used for other components of the project. 

The cost estimates from Weston Engineering for completion of two wells (#3 and #4) were 
accounted for in the project construction cost estimates by subtracting the mobilization costs from 
Weston's total estimate, then dividing the remaining costs in half to derive costs for each well and 
then adding back the mobilization costs for to each well. This was done to allow for phased 
development of the project. 

Estimates for operation and maintenance costs for the District were updated based on contacts with 
Carbon Power and Light, and infonnation provided by Weston Engineering regarding projections for 
power consumption and treatment for iron bacteria. 

The two funding scenarios were updated in accordance with the most recent grantlloan packages 
and interest rates available from the WWDC and RUS. Specifically, the 'N\NDC funding was revised 
to reflect a 50/50 grantlloan mix with an interest rate of 7.25 percent. The interest rate for the RUS 
funding remained at 5.125 percent. 

Note that no changes were made to demand projections and material quantities that provide the 
foundation for the estimated costs for construction of the project. Likewise, the project phasing 
recommended in the 1999 report was not revised. 
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TABLE. 
CORNER MOUNTAIN WATER SUPPLY PROJECT 
OPINION OF PROBAJLE CONSTRUC'nON COST 
PHASE 1 

UNIT mM 
mM DESCRIPTION ~ANTTIY UNIT COST COST 

MOBruzATION, UCENSES, BONDS & 
INSURANCE - see Note (1) LS 1 $131,000 $131,000 

STORAGE RESERVOIR 
BURIED STORAGE 200,000 GAL. $1.50 $300,000 

WATER lREATMENT I PUMP STATION 
BURnING 800 SF $75 $60,000 
CHLORINATION EQUlPMENT & CONTROLS 1 LS $15,000 $15,000 
VALVES & APPURlENANCES 1 LS $40,000 $410,000 
15 HP PUMP, MOTOR. CONTROLS & 

APPURlENANCES 1 LS $20,000 $20,000 
POWER INSTAllATION 1 LS $15,000 $15,000 
BACKUP POWER 1 LS $30,000 $30,000 
RESTORE DJS11JRBANCES 2 AC $1,500 $3,000 

lRANSMlSSION PIPELINE 
RJRNISH & INSTAll. 6-lNOt PVC 19,312 LF $2S ~/800 
PIPE BEDDING 3220 CY $20 $64,400 
ROCK EXCAVATION (20/0 OF TOTAL) S30 CY $6S $34,450 

CREEK CROSSING 3 EA $10,000 $30,000 
VALVES &. APPURTENANCES 1 LS $96,560 $96,560 
SERVICE TAP, METER AND PIT 144 EA $750 $108,000 
RESTORE DISTURBANCES 5 AC $1,500 $7,500 

WEU.. ORD.UNG AND COMPlETION 
DRD..UNG a.OVERl Y EXPlORATION WEll 14 ° EA $137,360 $0 
WEll COMPlETION (WEll 13) 1 EA $64,050 $64,050 

CONSTRUCTION COST SUBTOTAL (CCS) - see Note (2) $1,556,105 

ENGINEERING COSTS ~CCS X 10%2 !15S,611 

SUBTOTAL 12 $1,711,716 

CONTlNGENCY ~SUBTOTAL '2 X 15%2 $256,757 

CONSTRUCTION COST SUBTOTAL $1,968,473 

PREPARE FINAL DESIGN AND SPECIFICATION 
(CCSX 10%) $155,611 

lEGAL F£ES, PERMITTING & MmGATION (2%) $31,000 

AC2!;!lSmON OF ACCESS & ROW 11 AC $1,000 !1!c000 

PROJECT COST TOTAL $2,1.,084 

Note: 
(1) Estimated mobilization costs for construction of storage reservoir, waW t:reatement/pump 
station and transmission pipelines. Mobilization costs for well drilUng and completion are induded 
in the unit cost. 

(2) Year 2001 updated construc:tion cost subtotal is estimated by applying an inflation factor of 
3.78% to costs estimated in 1999 for constrlJdjon of storage, treatment a pumping facilities and 
transmission pipelines (Comer Mountain Water SUpply Project Level n). The Inflation factor was 
derived using cost indices published by Engineering News Record. 

Comer Mountain· Cost Estimates COFFEY ASSOCIATES, u..c 2001 YEAR UPDATE 



TABLE 7 
CORNER MOUNTAIN WATER SUPPLY PROJECT 
OPINION OF PROBABLE CONSTRUCTIOII COST 
PHASES 1 AND Z 

UNIT ITEM 
ITEM DESCRIPTlOH ~ANl1TY UNIT COST COST 

M06R.IZATION, LICENSES, BONDS a. 
INSURANCE -- see Note (1) LS 1 $155))00 $155,000 

STORAGE RESERVOIR 
BURlED STORAGE 200,000 GAL $1.50 $300,000 

WA1l:R. TREAlMENT I PUMP STATION 
eunDING 800 SF $75 $60,000 
CHLORINATION EQUIPMENT Ik CONTROLS 1 LS $15,000 $15,000 
VALVES .. APPURTENANCES 1 LS $40,000 $40,000 
15 HP PUMP, MOlOR, CONTROlS a. 

APPURTENANCES 2 EA $20,000 $40,000 
POWER INSTAllATION 1 LS $15,000 $15,000 
BACKUP POWER 1 LS $30,000 $30,000 
RESTORE DISllJRBANCES 2 N:. $1,500 $3,000 

-mANSMlSSION PIPElINE 
AJRNlSH a. INSTAll6-INCH PVC 23,770 If $25 $594,250 
PIPE BEDDING 3970 cr $20 $79,400 
ROCK EXCAVATION (2% OF TOTAL) 660 cr $65 $42,900 

CREEK CROSSING 4 EA $10,000 $40,000 
PRVANDBlOWOff 2 EA $25,000 $50,000 
VALVES a. APPURTENANCES 1 LS $118,850 $118,850 
SERVICE TAP, METER AND PIT 149 EA $750 $111,750 
RESTOR.E DJSllJRBANCES 1 AC $1,500 $10,500 

WELl DRJllING AND COMPLETlON 
DRD..llNG CLOVERLY EXPLORATION WEll #4 0 EA $137,360 $0 
WEll COMPLEllON (WELl #3) 1 EA ~,050 $64,050 

CONSTRUCTlON COST SUBlOTAl (CCS) -- see Note (2) $1,834,174 

ENGlNEERlNG COSTS (CCS X 10%) $183,417 

SUBTOTAL #2 $2,017,591 

CONTINGENCY (SUBTOTAL #2 X 15%) $302,639 

CONSTRUCTION COST SUBTOTAl $2,320,230 

PREPARE FINAL. DESIGN AND SPECIFICATION 
(CC5X 10%) $183,417 

lEGAl FEES, PERMIlTIHG a. MITIGATION (2%) $31,000 

A£gUJSrI1ON OF ACCESS .. ROW 14 AC !1,000 !14,000 

PROJECT COST TOTAL $2,554,647 

Note: 
(l) Estimated mobillation costs for construction of storage reservoir, water treab!ment/pump 
station and transmission pipelines. Mobilization costs for well drilling and completion are included 
in the unit cost. 

(2) Year 2001 updated construction cost subtotal is estimated by applying an inflation factor of 
3.78% to costs estimated in 1999 for construmon of storage, treatment &. pumping facilities and 
transmission pipelines (Comer Mountain Water Supply project level II). The inflation factor was 
derived using cost indices published by Engineering News Record. 

Comer Mountain - Cost Estimates COFFEY ASSOCIATES, LlC 2001 YEAR UPDATE 



TABLES 
CORNER MOUNTAIN WATER. SUPPLY PROJECT 
0PI1IlOII OF PROIIABLE CONSTRUCTION COST 
PHASES l1HROUGH 3 INCI.US1YE 

UNIT MM 
ITEM OESCRIPTION 2UANlITY UNIT COST COST 

MOBD..IZATION, UCENSES, BONDS &. 
INSURANCE -- see Note (1) LS 1 $184,000 $184,000 

STORAGE RESERVOIR 
BURIED STORAGE 200,000 GAl. $1.50 $300,000 

WATER lllEATMENT I PUMP STATION 
8UnDING 800 SF $75 $60,000 
OilORJNATION EQUIPMENT a CONTROlS 1 LS $15,000 $15,000 
VAlVES a APPURTENANCES 1 LS $40,000 $40,000 
15 HP PUMP, MOTOR, CONTROLS 6. 

APPURTENNtCES 2 EA $20,000 $40,000 
POWER INSTALLATION 1 LS $15,000 $15,000 
BACKUP POWER 1 LS $30,000 $30,000 
RESTORE DlSTURBANCES 2 AC $1,500 $3,000 

TRANSMISSION PIPELINE 
RJRNJSH I. INSTALL 6-INCH PVC 30,694 LF $25 $767,350 
PIPE BEDDlNG 5120 c( $20 $102,400 
ROCK EXCAVATION (20/0 OF TOTAl) 850 c( $65 $55,250 

CREEK CROSSING 5 EA $10,000 $50,000 
PRVANDBlOWOfF 3 EA $25,000 $75,000 
VAlVES a APPURTENANCES 1 LS $153,410 $153,470 
SERVICE TAP, METER AND PIT 167 EA $750 $125,250 
RESTORE DlSTURBANCES 8 AC $1,500 $12,000 

WEll DRD.I.lNG AND COMPlEllON 
DRIllING Q.OVERL Y EXPlORATION WELL#:4 0 EA $137,360 $0 
WELL COMPl.£1lON (WELL #3) 1 EA ~,o5O $64,050 

CONSTRUCTION COST SU8TOTAl (CCS) - see Note (2) $2,168,418 

ENGINEERING COSTS Sees x 10%) $216,842 

SUBTOTAl 112 $2,385,260 

CONllNGENc( SSUBTOTAl #2 X 15%~ !,;!S7,789 

CONSlRUCllON COST SU8TOTAl $2,743,049 

PREPARE FlNAl DESIGN AND SPECIFICATION 
(CCSX 10%) $216,842 

lEGAl. FEES, PERMtmNG I. MmGAllON (20/0) $43,000 

ACQUJSmON OF ACCESS 6. ROW 18 1£ $1,000 $18,000 

PROJKT COST TOTAL $3,020,810 

Note: 
(1) Estimated mobilization costs for construction of storage reservoir, water tl"emmentlpump 
station and transmission pipelines. Mobilization costs for well drtHing and completion are included 
in the unit cost. 

(2) Year 2001 updated construction cost subtotal is estimated by applying an inflation factor of 
3.18% to costs estimated in 1999 for construction of storage, treatment a. pumping facilities and 
transmission pipelines (Comer Mountain Water Supply Project Level U). The inflation factor was 
derived using cost indices published by Engineering News Record. 

Comer Mountain - Cost Estimates COFFEY ASSOCIATES, LtC 2001 YEAR UPDATE 



TABLE' 
CORJIIER MOUNTAIN WATER SUPPLY PROlECT 
OPINION OF PROBABLE CONSTRucnON COST 
PHASES 1 THROUGH 41NCLUSIYE 

UNIT ITEM 
ITEM DESCRIPTlON QUANTITY UNIT COST COST 

MOBnJZATION, UCENSES, BONDS & 
INSURANCE -- see Note (1) LS 1 $215,000 $215,000 

STORAGE RESERVOIR 
BURIED STORAGE 200,000 GAl $1.50 $300,000 

WATER TREATMENT I PUMP STATION 
BUnDING 800 SF $75 $60,000 
CHLORINATION EQUIPMENT & CONTROLS 1 LS $15,000 $15,000 
VAlVES & APPURTENANCES 1 LS $40,000 $40,000 
15 HP PUMP, MOTOR, CONTROlS & 

APPURTENANCES 2 EA $20,000 $40,000 
POWER INSTAllATWN 1 LS $15,000 $15,000 
BACKUP POWER 1 LS $30,000 $30,000 
RESTORE DlSTURBANCES 2 AC $1,500 $3,000 

lRANSMlSSION PIPELINE 
RJRNlSH & INSTALL 6-INCH PVC 37,419 LF $25 $935,475 
PIPE BEDDING 6240 CY $20 $124,800 
ROCK EXCAVATION (2CVo OF TOTAL) 1030 CY $65 $66,950 

CREEK CROSSING 5 EA $10,000 $50,000 
PRV AND BlOWOlT 5 EA $25,000 $125,000 
VALVES & APPURTENANCES 1 LS $187,095 $187,095 
SERVICE TAP, METER AND PIT 189 EA $750 $141,750 
RESTORE DlSTURBANCES 10 I.e $1,500 $15,000 

WEll. DRIU.lNG AND COMPlETION 
DRD.LING aDVERl Y EXPlORATION WEll #4 1 EA $137~60 $137~60 
WEll. COMPLETION (WEllS 1t3 a. #4) 2 EA $64,050 $128,100 

CONSTRUCTION COST SUBTOTAL (ecs) -- see Note (2) $2,718,892 

ENGINEERING COSTS (CCS X 10%~ $271!!,! 

SUBTOTAl #2 $2,990,781 

CONTINGENCY (SUBTOTAL #2 X 1SCVo2 $448,617 

CONSTRUCTION COST SUBTOTAl $3,439,398 

PREPARE FINAl DESIGN AND SPECIFICATION 
(CCSXIO%) $271,889 

LEGAl FEES, PERMITllNG a. MITlGATION (2CVo) $54,000 

ACgUJSmON OF ACCESS" R<'1N 21 AC $1,000 $21,000 

PROJECT COST TOTAL $3,7.,287 

Note: 
(1) Estimated mobilization costs for construction of storage reservoir, water treatement/pump 
station and transmission pipelines. Mobilization costs for well drilling and completion are induded 
in the unit cost. 

(2) Year 2001 updated construction cost subtotal is estimated by applying an inflation faaor of 
3.78% to costs estimated In 1999 for construction of storage, treatment &. pumping facilities and 
transmission pipelines (Corner Mountain Water Supply Project Level U). The Inflation factor was 
derived using cost indices published by Engineering News Record. 

Comer Mountain - Cost Estimates COFFEY ASSOCATES, LtC 2001 YEAR UPDATE 



TABLE 10 
CORNER MOUNTAIN WATER SUPPLY PROJECT 
OPINION OF PROBABLE CONSTRucnON COST 
FULL DEY!LOPM!NT 

UNIT ITEM 
ITEM DESCRIPTION QUANTllY UNIT COST COST 

MOBIlIZATION, UCENSES, BONDS 6. 
INSURANCE -- see Note (1) LS 1 $239,000 $239,000 

STORAGE RESERVOIR 
BURIED STORAGE 200,000 GAL. $1.50 $300,000 

WATER lREATMENT I PUMP STATION 
BUll.DING 500 SF $75 $37,500 
CHlORlNAllON EQUIPMENT 6. CONTROlS 1 LS $15,000 $15,000 
VALVES & APPURTENANCES 1 LS $40,000 $40,000 
15 HP PUMP, MOlOR, CONlROlS & 

APPURTENANCES 2 EA $20,000 $40,000 
POWER INSTALlATION 1 LS $15,000 $15,000 
BACKUP POWER 1 LS $30,000 $30,000 
RESTORE DIS11JRBANCES 2 AC $1,500 $3,000 

TRANSMlSSION PIPELINE 
AJRNlSH &1NSTAll6--INCH PVC 44,590 LF $25 $1,114,750 
PIPE BEDDING 7440 CY $20 $148,800 
ROCK EXCAVATION (2% OF TOTAL) 1230 CY $65 $79,950 

CREEK CROSSING 6 EA $10,000 $60,000 
PRV AND BLOWOff 5 EA $25,000 $125,000 
VALVES & APPURTENANCES 1 LS $222,950 $222,950 
SERVICE TAP, METER AND PIT 193 EA $750 $144,750 
RESTORE DlSTURBANCES 12 AC $1,500 $18,000 

WELL DRILLING AND COMPlETION 
DRD1.ING a.OVERL Y EXPLORATION WELL #4 1 EA $137,360 $137,360 
WELL COMPLEllON (WEllS #3 & #4) 2 EA $64,050 $128,100 

CONSTRUCTION COST SUBTOTAL (CCS) -- see Note (2) $2,998,714 

ENGINEERING COS15 (CC:S X 10%2 !299~71 

SUBTOTAL #2 $3,298,585 

CONTINGENCY (SUBTOTAl. #2 X 15%~ $494,788 

CONSTRUCTION COST SUBTOTAL $3,793,373 

PREPARE FINAl. DESIGN AND SPECIFICATION 
(CC:SX 10%) $299,871 

LEGAL FEES, PERMIT11NG a MTIlGATION $60,000 

ACQUISmON OF ACCESS & ROW 26 AC $1,000 $26,000 

PRO.1ECT COST TOTAl. $4,17e,244 

Note: 
(1) Estimated mobilization costs for construction of storage reservoir, water treatement/pump 
station and transmission pipelines. Mobilization costs for well drilling and completion are included 
in the unit cost. 

(2) Year 2001 updated construction cost subtotal is estimated by applying an inflation factor of 
3.78% to costs estimated in 1999 for construction of storage, treatment &; pumping facilities and 
transmission pipelines (Comer Mountain Water Supply Project Level II). The inflation factor was 
derived using cost indices published by Engineering News Record. 
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Table 11 - Annualized Cost to Construct with Conventional VVWDC/FLB Funding 

Phase 1 only 

Project Component 
Well, pump station, storage tank, 
Transmission pipeline and appurtenances $2,107,007 WWDC 50% 
Well Chlorination and back-up power $59,On FLB 50% 

Total $2,186,084 

Phases 1 and 2 

nt 

$2,495,570 WWDC 50% 
$59,077 FLB 50% 

Total $2,554,847 

Phases 1 through 3 

Project Component 
Well, pump station, storage tank, 
Transmission pipeline and appurtenances $2,961,814 WWDC 50% 
Well Chlorination and back-up power $59,077 FlB 50% 

Total $3,020,890 

Phases 1 through 4 

Pr ect Component 
ell, pump station, storage tank, 

Transmission pipeline and appurtenances $3,727,211 WWDC 50% 
Well Chlorination and back-up power $59,077 FLB 50% 

Total $3,788,287 

Full Develo ent 

Project Component 
Well, pump station, storage tank, 
Transmission pipefine and appurtenances $4,120,168 WWDC 50% 
Well Chlorination and back-up power $59,077 FLB 50% 

Total $4,179,244 

50% 
50% 

50% 
50% 

50% 
50% 

$1,053,504 
$29,538 

$1,247,785 
$29,538 

50% $1,863,605 
50% $29,538 

50% 
50% 

Amount 

7.25% 
7.25% 

144 

7.25% 
7.25% 

7.25% 
7.25% 

Rate 

7.25% 
7.25% 

$2,060,084 7.25% 
$29,538 7.25% 

2001 YEAR UPDATE 



Table 12 - Annualized Cost to Construct with WWDCIFLB Grants and RUS Loan 

Phase 1 only 

Project Component Grant 

Well, pump station, storage tank, 
Transmission pipeline and appurtenances 
Well Chlorination and back-up power 

$2,107,007 WWDC 50% 
$59,077 FLB 50% 

RUS 
Total $2,188,084 

Phases 1 and 

Project Component 
Well, pump station, storage tank, 
Transmission pipeline and appurtenances $2,495,570 WWDC 50% 
Well Chlorination and back·up power $59,077 FLB 50% 

RUS 
Total $2,554,847 

Phases 1 throu h 3 

Agency 

$2,961,814 WWDC 50% 
$59,077 FLB 50% 

RUS 
Total $3,020,890 

P ases 1 through 4 

Project Component 
Well, pump station, storage tank, 
Transmission pipe~ne and appurtenances $3,727,211 WWDC 50% 
Well Chlorination and back-up power $59,077 FLB 50% 

RUS 
Total $3,788,287 

$4,120,168 WWDC 50% 
$59,077 FLB 50% 

RUS 
Total ,179,244 

Loan 

50% $1,053,504 
50% $29,538 

50% $1,247,785 
50% $29,538 

5.125% 

149 

50% $1,480,907 
50% $29,538 

$1,510,445 
$1,510,445 $1,510,445 
Number of rIes 
Monthly Cost per Beneftcla 

50% $1,863,605 
50% $29,538 

$1,893,144 
$1,893,144 $1,893,144 
Number of Beneficiaries 
Monthly Cost per 8eneIIcIa 

r 
Amount Rate 

50% $2,060,084 
50% $29,538 

$2,089,622 5.125% 
$2,089,822 $2,089,622 
Number of Beneftclarles 
Monthly Cost per Beneficia 

2001 YEAR UPDATE 



Table 13 - Estimated Operation and Maintenance Costs 

Cost Item Annual Cost 
Administrative Expenses 

Legal Costs $1,500 
Accounting Costs $2,000 
Billing $4,000 

Operating Expenses 
Operator $15,000 
Equipment Repair & Replacement $20,000 
Well Treatment $750 
Water Quality Monitoring $5,000 
Electrical Power $5,000 

Contingency Factor (15% of the above items) $7,988 
Total Annual Cost $61,238 

Phase 1 only I 
Number of Beneficiaries 144 1 
Monthly Cost per Beneficiary $351 

Phases 1 and 2 I 
Number of Beneficiaries 149 I 
Monthly Cost per BenefiCiary $341 

Phases 1 through 3 I 
Number of Beneficiaries 167 I 
Monthly Cost per Beneficiary $31 I 

Phases 1 through 4 1 
Number of Beneficiaries 189 I 
Monthly Cost per Beneficiary $271 

Full Development I 
Number of Beneficiaries 193 I 
Monthly Cost per Beneficiary $261 

2001 YEAR UPDATE 



Table 14 - Total Estimated Annual Costs for Funding Scenario 1 

Phase 1 only I 
Annual Loan Repayment (Funding Scenario 1) 89,481 I 
Annual Operation and Maintenance $61,2381 
Number of Beneficiaries 144 I 
Monthly Cost per Beneficiary $871 

Phases 1 and 2 I 
Annual Loan Repayment (Funding Scenario 1) 105,532 I 
Annual Operation and Maintenance .$61,238 I 
Number of Beneficiaries 149 L 
Monthly Cost per Beneficiary $931 

Phases 1 through 3 I 
Annual Loan Repayment (Funding Scenario 1) 124,792 I 
Annual Operation and Maintenance $61,2381 
Number of BenefiCiaries 167 I 
Monthly Cost per Beneficiary $931 

Phases 1 through 4 I 
Annual Loan Repayment (Funding Scenario 1) 156,411 L 
Annual Operation and Maintenance $61,238 I 
Number of Beneficiaries 189 I 
Monthly Cost per BenefiCiary $961 

Full Development I 
Annual Loan Repayment (Funding Scenario 1) 172,644 1 
Annual Operation and Maintenance $61,2381 
Number of Beneficiaries 193 I 
Monthly Cost per BenefiCiary $101 I 

2001 YEAR UPDATE 



Table 15 - Total Estimated Annual Costs for Funding Scenario 2 

Phase 1 only I 
Annual Loan Repayment (Funding Scenario 2) 71,460 I 
Annual Operation and Maintenance $61,238 I 
Number of Beneficiaries 144 I 
Monthly Cost per Beneficiary $771 

Phases 1 and 2 1 
Annual Loan Repayment (Funding Scenario 2) 84,279 I 
Annual Operation and Maintenance $61,2381 
Number of Beneficiaries 149 l 
Monthly Cost per Beneficiary $81 I 

Phases 1 through 3 1 
Annual Loan Repayment (Funding Scenario 2) 99,661 I 
Annual Operation and Maintenance $61,2381 
Number of Beneficiaries 167 I 
Monthly Cost per Beneficiary $80 I 

Phases 1 through 4 1 
Annual Loan Repayment (Funding Scenario 2) 124,912 I 
Annual Operation and Maintenance $61,238 I 
Number of Beneficiaries 189 1 
Monthly Cost per Beneficiary $82J 

Full Development 1 
Annual Loan Repayment (Funding Scenario 2) 137,876 I 
Annual Operation and Maintenance $61,2381 
Number of Beneficiaries 193 l 
Monthly Cost per Beneficiary $861 

2001 YEAR UPDATE 
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