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I. INTRODUCTION 

FEASIBILITY STUDY 

FOR 

GROUNDWATER DEVELOPMENT 

FOR 

THE TOWN OF MEDICINE BOW, WYOMING 

The Town of Medicine Bow, Wyoming, receives its municipal water supply 

from two artesian wells, Como #1 and Como #2, located approximately eight 

miles east of town in an area known as Como Bluffs. Water is transported 

from the wells via nine miles of l2-inch pipeline to a 1.5 million gallon 

storage tank located immediately south of town. A third well, Como #3, was 

drilled at Como Bluffs in 1978. Como #3 Well was intended to provide the 

primary water supply for Medicine Bow, leaving Como #1 and Como #2 Wells 

available to provide a backup supply. 

A radioactive-contaminant water quality testing program was initiated in 

1981, in compliance with the Safe Drinking Water Act. Tests indicated that 

Como #3 Well had unacceptable levels of radioactivity according to the Na

tional Interim Primary Drinking Water Regulations established in 1976, by the 

U. S. Environmental Protection Agency (EPA). Consequently, Como #3 Well was 

removed from service for the Town's municipal water supply system. Wells 

Como #1 and #2 were also shown to be contaminated, but to a lesser degree, so 

water from these wells has been supplying Medicine Bow's needs. Summaries of 

the water quality analyses are attached. 

The Town's artesian wells currently produce approximately 300 gpm. The 

attached population and water demand projections indicate that the Town's 

population could increase to 2000 within 30 years and that the peak water de

mand for a population of 2000 is projected to be 625 gpm. The EPA has recom-
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mended that the artesian wells be shut off if a new, uncontaminated water 

supply is established. Therefore, a new production well capable of producing 

at least 625 gpm is desired. 

The purpose of this feasibility study is to investigate the geologic and 

hydrologic controls for the radioactive contamination of the groundwater 

produced from the three wells, and to recommend a means to provide a 

municipal groundwater supply that has acceptable levels of radioactivity, 

while maintaining use of the current water transmission line and storage 

facility (completed in 1980). 

II. GEOLOGY AND HYDROLOGY OF THE COMO BLUFFS AREA 

A. General 

Several geologic and hydrologic investigations have encompassed the

Como Bluffs area. Investigations have been conducted by Dana (1962), Dunbar 

(1944), and the Wyoming Geological Association (1953, 1956). The study by 

Dunbar dealt with the Como Bluffs area specifically due to its intriguing 

structural geology, history of fossil dinosaur exploration, and oil explora

tion. The other studies include the Como Bluffs area in regional discussions 

of groundwater hydrology and geologic structure and stratigraphy. 

Figures 1 and 2 show a generalized structural geologic map and a 

cross section, respectively, of the Como Bluffs area based on work conducted 

by Dunbar. Como Bluffs and Como Ridge are erosional remnants of an arched 

geologic structure called an anticline. The steeply dipping rock formations 

and the fault comprising Como Bluffs indicate that the formations are folded 

very steeply on the northwest side of the anticline axis shown on Figure 1. 

In such cases, rocks along the anticline axis generally are fractured 

(Spencer, 1977). Based on logs of Como #3 Well and a well at the Como Bluffs 

Fish Hatchery, a fault with a displacement of approximately 300 feet (shown 
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on Figure 1) occurs between the two wells. 

Several springs discharging from shale redbeds of the Satanka Shale 

and Chugwater Formation occur in the area. The source of the water, however, 

is the Casper Formation which lies between the Satanka Shale and Precambrian 

crystalline rocks. Although the Casper Formation is not exposed in the Como 

Bluffs area, it has an outcrop/recharge area to the northeast totalling 

approximately 70 square miles. The regional structural geology indicates 

that the Casper aquifer groundwater flows southwest from the outcrop area and 

is confined by the overlying shale redbeds of the Satanka Shale. Fractures 

associated with faults and the axis of the anticline allow some portion of 

the groundwater to escape the confined aquifer and flow as springs. 

B. Analysis of the Existing Wells 

1. Geology and Hydrology 

Three wells and an exploration hole are located in the 

immediate vicinity of Ambler Spring (Figure 1). The two artesian wells, Como 

#1 and Como #2, were drilled in 1918, originally as oil exploration holes. 

Both wells were drilled to a depth of approximately 800 feet, and they 

produced flowing artesian groundwater instead of oil. The wells are 

connected and are regulated as one well (S.C. 399). In 1969, a groundwater 

exploration hole was drilled to a depth of 815 feet. This hole was never 

developed and does not provide a water supply to the Town of Medicine Bow. 

Como #3 Well (U.W. 40066 and U.W. 44465) was drilled in 1~78, to a depth of 

298 feet. The groundwater pr01uced in Como #1, #2, and #3 Wells is from the 

Casper aquifer. The Como Bluffs Hatchery Well #1 (U.W. 7662) is the only 

other well in the area completed in the Casper Formation. It is located at 

the fish hatchery approximately 1.5 miles northeast of Ambler Spring and 

penetrates the upper 80 feet of the Casper Formation. 
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Sample descriptions are available for the exploration hole and 

Como #3 Well. Geophysical logs are available for the exploration hole, Como 

#1 Well, and Como #3 Well. Analysis of these two sources of information in

dicates that rock units in Como #1 Well are approximately 50 feet deeper than 

identical rock units in Como #3 Well, and rock units in the exploration hole 

are approximately 110 feet deeper than identical rock units in Como #3 Well. 

Comparing elevations of~dentical rock units in the three 

holes indicates that Como #3 Well probably is located near the crest of the 

anticline while the other two wells are located on the northwest side of the 

anticline axis (Figure 1). Figure 3 shows the probable subsurface 

configuration of the Como Bluff Anticline along a cross section connecting 

the Como wells. The difference in rock unit elevations between Como #1 Well 

and the exploration hole can be explained by the general southwest plunge of 

the anticline. No fault displacement is indicated in or between the wells, 

but the exploration hole sample descriptions revealed several fracture zones 

by the occurrence of lost circulation while drilling and the presence of 

green clay layers encountered in sandstone and limestone units. 

In Como #3 Well, the Casper Formation was encountered at ap

proximately 95 feet below the surface. The remaining depth of the well was 

drilled through sandstone and siltstone. Based on the sample descriptions 

and well logs of the exploration hole, a 10-foot limestone layer probably oc

curs approximately 350 feet below the surface of Como #3 Well, a 50-foot 

limestone layer probably occurs at a depth of approximately 460 feet, a 15-

foot limestone layer probably occurs at a depth of approximately 540 feet, 

and a 65-foot dolomite layer probably occurs at a depth of approximately 570 

feet. Generally, low porosity sandstones occur between the limestone units, 

and a porous sandstone unit occurs below the layer of dolomite. The underly

ing Precambrian crystalline rocks were not encountered 1n the exploration 
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well, but it is suspected that they would be encountered at a depth of 650 to 

700 feet below the surface of Como #3 Well. 

The limestone units probably behave as confining layers within 

the Casper aquifer, thus forming a set of subaquifers. This observation is 

based on the fact that Como #3 Well, which is completed in the Casper aqui

fer, does not flow, while the deeper Como #1 and #2 Wells, also completed in 

the Casper aquifer, do flow. The deeper subaquifer in the old wells would 

have greater head than the shallower subaquifers due to the higher outcrop 

(recharge) elevations to the northeast. Subaquifers within the Casper aqui

fer have been identified in the vicinity of Laramie, Wyoming (Huntoon and 

Lundy, 1979). 

A considerable quantity of water was encountered between the 

depths of 110 feet and 140 feet in Como #3 Well. This zone appears to be the 

only major source of water tapped by the well. The well produced approxi

mately 1000 gpm with a specific capacity of approximately 100 gpm/ft of 

drawdown. Due to the well's location over the anticline axis and based on 

the sample descriptions and well log of the exploration well, several 

fractures that possibly connect subaquifers within the Casper aquifer 

probably would have been encountered had Como #3 Well been drilled deeper. 

2. Radioactive Contamination 

The problem with Como #3 Well is not the available quantity of 

water but the quality of the water, specifically its radioactivity. The 30-

foot zone that produces the most water in Como #3 Well is also the most ra

dioactive zone. 

Gamma ray and electric logs were run for the exploration hole, 

Como #1 Well, and Como #3 Well. The gamma ray logs were analyzed carefully 

since they measured the radioactivity of the formations. Normally, gamma ray 

logs are used to distinguish clay and shale units from sandstone and 
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limestone units because clay and shale usually contain a greater percentage 

of natural radioactive elements than do sandstone and limestone. 

The gamma ray logs for all three wells indicated the shale 

content of the Satanka Shale overlying the Casper Formation. However, all 

three wells indicated a radioactive zone which registered higher than the 

shales in a water-bearing interval described as Casper Formation sandstone in 

Como #3 Well and the exploration hole. The exploration hole was logged to a 

depth of 793 feet, and the remaining sandstone and limestone units indicated 

normal radioactivity. Therefore, the only abnormally radioactive groundwater 

in the Casper aquifer in the Como Bluffs area appears to be confined to a 30-

foot layer of the uppermost subaquifer. 

Although locating the radioactive zone is a simple procedure, 

determination of the cause of the radioactive contamination is not. The ra

dioactive source could be at the recharge area of the uppermost subaquifer, 

or it could be that, somewhere between the outcrop area and the Como Bluffs 

area, the uppermost subaquifer is in contact with a radioactive rock forma-

tion due to faulting. These are only two of the possible causes of 

radioactivity. Determination of the actual cause probably would require an 

extensive study of the Como Bluffs area and the surrounding region. 

III. SOLUTIONS TO THE WATER QUALITY PROBLEM 

A. Introduction 

Options available to the Town of Medicine Bow are: 

1. Water treatment; 

2. Develop an entirely new groundwater or surface water 

source; 

3. Improve Como #3 Well; and 

4. Construct a new, deeper well at Como Bluffs. 
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Treating the water is a viable option from a construction standpoint, but 

presents high operation and maintenance costs in addition to a radioactive 

waste disposal problem. Locating an entirely new source of water could be 

extremely expensive in terms of water rights acquisition and transmission fa

cilities. Improvement of Como #3 Well was investigated and determined to be 

an unacceptable option due to its construction design. In terms of construc

tion and maintenance costs, and estima~ed quantity and quality of groundwa

ter, a new well in the Como Bluffs area is the best option available to the 

Town of Medicine Bow. 

B. Construct a New Well 

The need and effecitveness of a monitor well were investigated and 

were considered inappropriate for this project. Testing of a small-diameter 

monitor well might not accurately portray the water quality and quantity con

ditions of a large-diameter production well. Since drilling a new production 

well at Como Bluffs is the best option for the Town, and since gamma ray logs 

indicate nonradioactive water at depth, it is recommended that a production 

well be drilled without prior construction and testing of a monitor well. 

The new well should be located adjacent to Como #3 Well because: 

1) Como #3 Well appears to be situated over the axis of the anticline, which 

means that the Casper aquifer is closer to the surface than it would be at 

locations east or west of the existing well, and that there is a good pos-

sibility of encountering water-producing fracture zones; and 2) a log of 

Como #3 Well is available that indicates the location of the radioactive wa-

ter. 

The total depth of the well should be approximately 650 feet. The 

upper 200 feet should be constructed by drilling a 17~-inch diameter hole and 

installing a l3-3/8-inch diameter casing. The casing size is recommended by 

Johnson Division (1975) for wells in which the anticipated production is be-
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tween 600 gpm and 900 gpm. In order to seal off the radioactive zone, the 

annulus between the casing and the formation should be completely cemented to 

a depth of 200 feet. After the casing is installed and cemented into place, 

a l2~-inch diameter hole should be drilled the remaining 450 feet and left as 

an open hole. A sketch of a well designed as mentioned above is shown on 

Figure 4. 

Upon completion of well conseruction and development, a step-dis-

charge test will be conducted. The step testing will continue until a 

distinct increase in the rate of drawdown occurs, after which time a recovery 

test will be performed. When the well has recovered to 98 percent of its 

original static water level, a 10-day constant-discharge test will be 

conducted. Water samples will be collected during and at the end of the test 

for water quality analysis, with particular attention given to radionuclide 

content. 

Should the new well provide sufficient water supply and acceptable 

water quality, then it would be the Town's primary water supply while the 

contaminated Como #1 and #2 artesian wells would be used only as an emergency 

backup supply. Como #3 would then be abandoned and plugged. 

Two sources of concern associated with the proposed well are: 

1. Preventing the contaminated water from entering through 

the base of the casing; and 

2. Avoiding impact on local wells and springs. 

In order to avoid contamination from the known radioactive zone, 

the pump setting will be inside the casing at approximately the level of the 

radioactive zone. This design is expected to prevent downward circulation of 

contaminated water into the lower subaquifers penetrated by the open hole 

portion of the well. 

11 



--
"/L /I /11 /L HOLE 
:3L" /3 78 CASING 

C EMENT SEAL 

I R ADIOACT1VE ZONE 

200' - L-"- !""",,i.-

F1GURE 4 WELL SCHEMATIC FOR A NEW 

WELL ADJACENT TO COMO +3 WELL 

12 



As mentioned previously, the only other Casper aquifer well in the 

area is the Como Bluffs Fish Hatchery well located approximately 1.5 miles 

northeast of the proposed municipal well. Drawdown from the proposed well is 

not expected to be great enough to affect the fish hatchery well. 

The following table contains a list of surface water rights associ

ated with springs in the vicinity of the proposed municipal well. 

Drawdown from the proposed well is not expected to be great enough 

to affect the springs located in Sec. 8, T22N, R77W and Sec. 34 and 35, T23N, 

R77W. However, the Beery Springs water rights probably will be affected. 

The Union Pacific Railroad told the Town in 1978 that the Town could have the 

Territorial right if they wanted it. The irrigation rights on the springs 

have not been beneficially used for at least several years, but the reservoir 

rights are still being used for stock watering. Should the proposed well be 

conclusively shown to significantly impact the well and/or spring flow of 

local Casper aquifer appropriators, then measures will be taken either to re

duce the discharge from the proposed well or to compensate the affected appro

priators in some manner. 
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Surface Water Rights 
Headgate 
Location 

Permit Ditch Appropriator Priority Use cfs Acres S.T.R. 

Aurora Lake SErin~ 
4008E Enl. Como Cheesbrough 5-29-1919 I,D SS 283.50 8-22-77 

Beerl SErings 
Terr. Pipe Line UPRR 1870 RR, 0.23 4-22-77 

& Pump D, 
Pwr 

3987 Beery Swan Land & 6-'07-1902 I,S 0.92 65.00 3-22-77 
Cattle Co. 

9269 Beery No.1 I. L. Ambler 8-21-1909 I 1.71 120.00 3-22-77 
9270 Beery No.2 I. L. Ambler 8-21-1909 I 0.21 15.00 4-22-77 
1597R Beery Res. I. L. Ambler 8-21-1909 I 111.00 3-22-77 

af 
2053R Beery Lake I. L. Ambler 10-12-1910 I,S 39.70 4-22-77 

Res. af 
2474E En1. Beery I. L. Ambler 4-07-1911 I,S 0.24 17.00 4-22-77 

No.2 
13090 Ambler I. L. Ambler 3-02-1915 I,S 1.07 75.00 4-22-77 
2825R Beery No.2 I. L. Ambler 3-02-1915 I,S 153.00 4-22-77 

Res. af 

Amesberrl SErin~s 
11024 Boylan T. Boylan 10-06-1911 I,D 0.17 11.90 34-23-77 
2229R Fish Res. T. Boylan 10-06-1911 Fish 13.50 34-23-77 

af 
5134E First En1. WY Game & Fish 7-15-1938 Fish 4.25 34-23-77 

Boylan 

BOllan SErin~s 
17187 Boylan WY Game & Fish 2-21-1927 Fish 0.60 35-23-77 

Pipe Line 

BOllan SErin~ Number Three 
17379 Boylan WY Game & Fish 5-28-1928 Fish 1.20 34-23-77 

No. 4 

BOllan SErin~ Number Four 
17380 Boylan WY Game & Fish 5-28-1928 Fish 1.20 34-23-77 

No. 4 

Carlin SErin~s 
2963 Carlin Swan Land & 12-04-1900 I,S 0.78 55.00 35-23-77 

No. 2 Cattle Co. 
2964 Carlin Swan Land & 12-04-1900 I,S 0.94 66.00 35-23-77 

No. 1 Cattle Co. 
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IV. ESTIMATED COSTS 

The estimated costs for the project as described in this report are as 

follows: 

Production Well Construction ..................•...... $ 96,000 

Design ............................................... $ 2,700 

Construction Inspection and Pump Test ................ $ 7,000 

Water Quality Testing ................................ $ 1,800 

Final Report ......................................... $ 2,500 

Total: $110,000 

The above costs do not include construction and engineering costs asso

ciated with installing a pump and pump house and connecting the well with the 

existing transmission system. 

V. SUMMARY AND RECOMMENDATION 

Como #3 Well was drilled in 1978, to provide the primary water supply 

for the Town of Medicine Bow. The two existing artesian wells, which had 

been the primary water supply, were to be used as a backup water supply. 

Como #3 Well could produce water at a rate of 1000 gpm, rate, but the water 

proved to contain unacceptable levels of radioactive contaminants according 

to EPA standards. Therefore, at the direction of EPA, Como #3 Well was shut 

down, and remains so, until a solution is agreed upon to reduce the radioac-

tive contamination to acceptable levels. The artesian wells, also con-

taminated but to a lesser degree than the Como #3 Well, continue to supply 

the water needs of Medicine Bow. 

The groundwater source for the two artesian wells and Como #3 Well is 

the Casper aquifer. Analysis of drilling sample descriptions and available 

geophysical logs indicates that the Casper aquifer probably is divided into 

several subaquifers by confining limestone layers. Furthermore, the contami-
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nated water appears to come only from the uppermost subaquifer in a sandstone 

unit near the top of the Casper Formation. 

It is proposed herein to drill a new 650 feet deep well adjacent to Como 

#3 Well with the upper 200 feet being cased and cemented. Step-discharge and 

constant-discharge tests will be conducted to determine production capability 

and water quality. The construction cost is estimated to be $96,000, the en

gineering costs are estimated to be $14,000, and the total project cost is 

estimated to be $110,000. 
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TOWN OF MEDICINE BOW 

P. Q BOX 156 

MEDICINE BOW, WYOMING 82329 
TELEPHONE 379·2225 

April 22, 1983 

Actual Revenues and Expenditures of the Town of Medicine Bow Water Department 
for the FY 1982-83 Budget. 

REVENUES: (from July 1, 1982 to March 31, 1983.) 

Users Fees --------------------~-------$24,133.46 
Tap Fees ------------------------------- -0-
Miscellaneous -------------------------- 333.80 
FLB Grant UCTG 30 ---------------------- 3,816.00 
Water Bond Retirement--78' Series ------ 77,625.00 
Cash Carry Over ------------------------ -0-

TOTAL REVENUES $105,908.26 

EXPENSES: (from July 1, 1982 to March 31, 1983.) 

Salaries -------------------------------$10,953.58 
Payroll Taxes-FICA --------------------- 733.85 
Health Insurance ----------------------- 773.03 
Training School ------------------------ 40.00 
Equipment Expense ---------------------- 5,132.77 
Telephone ------------------------------ 168.62 
Utilities ------------------------------ 1,029.76 
Supplies ------------------------------- 1,090.72 
Miscellaneous -------------------------- 212.06 
Capitol Expenditures ------------------- -0-
Bond & Interest - 78' Series ----------- 77,625.00 
FLB Grant UCTG30 ----------------------- 3,816.00 
Backhoe Payments ----------------------- 3,739.05 
Water Tests ---------------------------- 784.00 
Town Office ---------------------------- -0-

TOTAL EXPENDITURES $106,098.44 

As of March 31, 1983, the Medicine Bow Water Department is $190.18 
in the red for the period of July 1, 1982 to March 31, 1983. 

Carol D. Cook - Town Clerk 



MEDICINE BOW, WYOMING POPULATION PROJECTION 

Design Data 

A. Population (assuming normal growth pattern)* 

1890 
1905 
1915 
1920 
1925 
1930 
1940 
1950 
1960 
1970 
1976 
1980 
1990 
2000 
2010 
2020 

population 

105 
147 
188 
210 
232 
264 
338 
328 
392 
455 
890 
953 

1165 
1422 

2122 

B. Constant-Percentage Growth Rate Calculations 

Growth Rate 

t2- t 1 

logcY = logY2 = Kp(t-t2) 

Kp = log~953 loge890 = .02 

4 

logeY1990 = 6.86 + .02(10) 

logeY 1.990 = 7. 06 

\ y 19 90 = 1165\ 

*Population data through 1980 based on census count and after 1980 based on 
constant-percentage growth rate 



logeY2000 = 7.06 + .02(10) 

logeY2000 - 7.26 

I Y2000 - 14221 

logeY2020 = 7.66 

1 Y2020 ~ 21221 



MEDICINE BOW, WYOMING, ESTIMATED WATER CONSUMPTION* 

Average Peak 
Demand Demand 

Population 250 gpcd 450 gpcd 

1500 260 gpm 470 gpm 

2000 350 gpm 625 gpm 

*Per capita consumption rates based on usage figures from inflow monitoring 
and Town of Medicine Bow meter records, 1979-1982. 



Old Artesian Wells - Como 1F1 and Como 1F2 (1918) 

Date of Gross a. Gross S Ra-226 Ra-228 Natural U 
Sample pCi/1 pCi/1 pCi/1 pCi/1 pCi/1 

7/07/80 16 ± 4 NDI 7.4 ± 2.8 NT2 ND 

3/18/81 12 ± 5 16 ± 5 4.4 ± 0.6 NT ND 

7/28/81 28 ± 4 27 ± 3 2.4 ± 1. 1 NT 15 

10/07/81 3 ± 4 7 ± 4 10 ± 1.0 NT 15 

12/08/81 NF NF 7.5 ± 1.0 0.9 ± 2.4 ND 

1/07/82 33 ± 2 11 ± 1 7.4 ± 0.8 3.2 ± 2.0 ND 

1/22/82 46 ± 8 20 ± 4 6.0 ± 0.6 0.0 ± 3.0 20 

New Municipal Well - Como 1F3 (1978-79) 

7/06/81 48 ± 9 35 ± 5 9.3 ± 1.1 NT 16 

10/07/81 52 ± 5 33 ± 4 7.5 ± 1.0 NT 17 

12/08/81 ND ND 7.4 ± 1.0 1.4 ± 2.2 ND 

1/07/82 27 ± 2 35 ± 8 4.7 ± 0.6 0.8 ± 1.5 ND 

IND No data available 
2NT Not tested for this sampling 



CL1.12A (REV. 1964) 

CHE1dICAL & GEOLOGICAL LABORATORIES 
P. O. Box 2794 

Casper, Wyoming 

WATER ANALYSIS REPORT 

OPERATOR ___ T_o_wn ___ o_f~M-e-d-i_c-i-n_e--B-o-w---------- DATE ________ 7_-_1_S_-_8_1 __ _ LAB NO_3_7_9_7_S __ 

WELL NO (!2c10 #3 LOCATION __ __.__.__. ______________________ ___ 

FIELD ___ __.__.__. __ __. _________________ __ FORMATION ___ __. _________________ _ 

COUNTY ____ C_a_r_b~o-n----.--------.--------___ 
STAT~E~ ____ ~W~y~o~m~i~n~g~ __________________ __ 

INTERVAL ___ __.~~~--~----~--~~~~~ 
SAMPLE FROM Robbers Roost Ranch (7 -6-81) 

REMARKS &: CONCLUSIONS;.-· __. ________ __.__. __ __. _____ __.__. ___________________ _ 

Cations mg/l ~ Anions mg/l ~ 
Sodium 44 1.93 Sulfate 103 2.14 

Potassiwn 3 0.08 Chloride 50 1.41 -
Lithium Carbonate 14 0.47 

Calcium 56 2.79 Bicarbonate 163 2.67 - . - - . 
Magnesium 23 1.89 Hydroxide - - - . . 
Iron Hydrogen sulIide 

Total Cations 6.69 
Total Anions 

6.69 - . . . 

Total dissolved solids, mg/l 373 Specific resistance @ 68°F: 
NaCl equivalent, mgll . . - - - 333 Observed - - - . 17.0 ohm-meters 
Obaerved pH - . - . . . . 8.2 Calculated 17.5 ohm-meter. - . . . 

WATER ANALYSIS PATTERN 

Scale 
Sample above described MEQ per Unit 

Na Cl 10 Na Cl 

Ca HC03 1 Ca HC0 3 .+- ~-r-

-. ~ ... .:t-~ ----r-
1 Mg .~ - S04 Mg S04 

"1 i .- 1 Fe ------ C03 Fe C03 

±±-to 

(N. "Iue in above Itraphs inc1ud~ N I. K. and Ll) 
NOTE: M,/l=Milligram. per Liter MeqJl= MilUgram equivalent. per Uta' 

Sodium chlOride equivalent=by Dunlap &: Hawthorne c.aLculation Crom COllDl)Ol1C1U 



Banner Assoc., Inc. 
Wyoming and South Dakota 

____________ ~PuR~E~T~Tu}~ITuN~A~R~y~ _____ ESTIMATE 
PREPARED BY ____ FK_J ___ _ 

FOR 

DATE ____ 5_1_8_3 ________ __ 
PROPOSED PRODUCTION WELL CONSTRUCTION 

:1'11 
DESCRIPTION QUANTITY UNIT UNIT PRICE AMOUNT 

) 

= 

Mobilization and demobilization L.S. Lump Sum $5,000 $ 5,000 -

Drill 17~" diameter hole L.F. 200 110 22.000 

Drill 12~" diameter hole L.F. 450 70 31,500 -

Geophysical logging L.S. Lump Sum 1,300 1,300 
Furnish and install 13-3/8" O.D. 
casing L.F. 200 30 6,000 -

Cement seal and casing instruments L.F. 200 50 10,000 -
Development Hr. 8 150 1,200 

Test pumping equipment L.S. Lump Sum 2,500 2,500 -

Step-discharge pump test Hr. 8 150 1,200 

Constant-discharoe pump test L.S. Lump Sum 5,000 5,000 -

Rig time Hr. 5 150 750 

Standby time Hr. 5 150 750 

Subtotal $87,200 -

ContinQ'enC'.v - 10% 8,720 

1'()t".::Il $95.920 -

Use $96.000 

-

-

-

-

-



Banner Assoc., Inc. PRELIMINARY ESTIMATE 
PREPARED BY __ RK_J ___ _ 

Wyoming and South Dakota FOR 

ENGINEERING COSTS 
DATE ____ 5_1_8_3 ______ _ 

TOWN OF MEDICINE BOW 

'-EM 
DESCRIPTION QUANTITY UNIT O. UNIT PRICE AMOUNT 

= 

Design 
-

Staff Engineer 35 Hrs. $ 30 $1,050 

Senior Staff Engineer 16 Hrs. 36 576 
-

Project Manager 5 Hrs. 48 240 

Clerical 15 Hrs. 18 270 
-

Drafting 20 Hrs. 27 540 
-

Subtotal $2,676 

Use $2,700 
-

Construction Inspection and Pump Te t 
-

Staff Engineer 160 Hrs. $ 30 $4,800 
-

Senior Staff Engineer 20 Hrs. 36 720 

Project Manager 10 Hrs. 48 480 
-

Mileage (20 trips @ 120 mi) 3,000 Miles 0.35 1,050 

Subtotal $7,050 
-

Use $7,000 
-

Water Quality Testing -

Sample analysis 5 Ea. $300 $1,500 

- Staff Engineer 8 Hrs. 30 240 

Mileage 200 Miles 0.35 70 

Subtotal $1,810 

Use $1,800 
-

-



Banner Assoc., Inc. 
Wyoming and South Dakota 

_______ PR_E_L_I_M_I_N_A_RY ____ ESTIMATE 

FOR 
PREPARED BY __ RK_J ___ _ 

ENGINEERING COSTS (CaNT.) 
DATE ___ 5_1_8_3 ________ __ 

TOWN OF MEDICINE BOW 

°TEM DESCRIPTION QUANTITY UNIT UNIT PRICE AMOUNT NO. 
= 

Final ReEort 
-

Staff Engineer 30 Hrs. $ 30 $ 900 

Senior Staff Engineer 10 Hrs. 36 360 
-

Project Manager 5 Hrs. 48 240 

Clerical 15 Hrs. 18 270 
-

Drafting 20 Hrs. 27 540 
-

Reproduction L.S. Lump Sum 200 200 

Subtotal $2,510 
-

Use $2,500 

-

Total Engineering Cost $14,000 
-

-

-

-

-

-

-

-
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