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INTRODUCTION 

BACKGROUND 

Cook Road Water District (CRWD) is located approximately six miles west of the City of 
Gillette. The District was formed in September 1990 to encompass roughly 220 acres 
and 24 potential water users (see Figure 1-1). Currently, residents within the District 
haul water to cisterns or rely on shallow wells of poor quality. 

In 1991, Wyoming Water Development Commission (WWDC) authorized a Levell study 
to determine the feasibility of developing a supply source and installing a transmission 
and distribution system for the District. This study was completed in 1992 by HKM 
Associates as part of the Gillette Area Master Plan Study. Due to the location of the District 
and distance from the City of Gillette or other potential systems, it was concluded the 
District should pursue a supply source and system independent of any regionalization 
efforts 

The Cross Subdivision, located in the northwest portion of the District, completed a small 
central system in 1992, thus, reducing the number of potential users within the District to 
16. Recognizing the potential difficulty in financing this project with so few users, CRWD 
embarked on a campaign to expand service to nearby land owners and other subdivisions 
in need of water. This effort resulted in the expansion of the District by annexation of an 
additional 11 landowners in the Redrocks Estates subdivision, located approximately 2.5 
miles east of Cook Road, as well as one landowner adjacent to the original District 
boundaries. Conceptual designs for a transmission system to service these areas were 
included as part of this study. 

Funding for this Cook Road Water Supply Project, a Level II feasibility study, was granted 
by the 1993 Legislature. The study was to include construction of an exploration well and 
development of a conceptual design for a storage and transmission system to service the 
District's water needs. Work began on the project in May, 1993 with the development of 
well designs and preparation of speCifications for bidding of well construction. 

This report was prepared to document the construction and aquifer testing of the 
exploratory well, the conceptual deSign, provide cost estimates for the construction of the 
supply system and evaluate the project feasibility. Economic evaluations are based on the 
projected monthly cost per tap for water service. 

SCOPE 

The Cook Road Water Supply Project began with the preparation of well deSigns and 
construction specifications for conducting a public bidding process for drilling, construction. 
development, and testing of the exploratory supply well. Upon completion of the testing and 
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analysis of the well, conceptual designs for the storage, treatment, transmission. and 
distribution system were prepared. Cost estimates for construction of the system were 
generated to provide a basis for evaluating the District's ability to pay. Economic 
evaluations for retirement of the debt and monthly operating and maintenance costs were 
estimated to determine the monthly cost per user. Several scenarios varying the number 
of users for CRWD with and without extended service to Redrocks Estates were evaluated. 

ACKNOWLEDGEMENTS 

We would like to thank Mr. Tom "Stub" Grewell and other members of the CRWD along 
with Mr. Evan Green of the WWDC for their assistance during this project. 
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WELL DESIGN, CONSTRUCTION PROGRAM, AND WELL DEVELOPMENT 

WELL DESIGN 

The final we" design was influenced by a number of factors. Foremost, based on previous 
experience with construction, development, and long-term operation of numerous Fort 
Union Formation wells in this region, the well was designed with a 1,200 foot pump chamber 
to allow for the deep pumping level expected. Secondly, in response to forthcoming 
guidelines for Fort Union Formation wells, the State Engineer's office requested installation 
of a minimum 8s/a-inch diameter casing for the pump chamber to accommodate larger 
diameter pumps. Due to budget constraints, bids for both an 8s/a-inch and 7 -inch pump 
chamber were taken to determine the cost effectiveness of the larger diameter chamber. 

The lower portion of the well was designed with a 4Y2""inch diameter liner of well casing and 
stainless steel screen. The 4%-inch liner was selected to minimize the well costs and is 
large enough to avoid problems with headloss when the water enters the well and is 
conveyed to the pump chamber at the pumping rates required by CRWD. Screens were 
specified as 15-slot or 0.015-inch V-slot, double-extra-strong, stainless steel. Specification 
of this slot size was again based on experience. Due to the very fine grain size of the Fort 
Union Formation sands, a smaller slot size of 10-slot or 8-slot is typically speCified based 
on grain size analysis. However, experience with other Fort Union Formation wells in this 
region has shown the smaller slot size screens tend to become plugged and require 
frequent re-development of the well. 

CONSTRUCTION ACTIVITIES 

Construction activities for the exploratory well, CRWD-1, began with site preparation and 
drilling of a pilot hole for setting surface casing on August 17, 1993. A day-by-day history 
of construction activities is presented in Appendix B. Drilling penetration rates reported in 
feet per minute for each five foot interval are presented in Appendix C. 

Drilling commenced in the Wasatch Formation with the 8%-inch pilot hole drilled to a depth 
of 120 feet to determine the presence of scoria or other zones which might req uire 
installation of surface casing to stabilize the zones. Despite numerous outcroppings on 
surrounding hills, no scoria zones were encountered at this site. The pilot hole was then 
reamed to 15-inches in diameter and 120 feet of 12%-inch casing was installed. During 
installation, the caSing hung on an obstruction in the borehole at a depth of roughly 107 
feet. Efforts to move the caSing were unsuccessful. Since there were no unstable 
materials below 107 feet, it was determined there would be no detriment to setting the 
casing at this depth. The caSing was pressure cemented from the bottom of the casing to 
surface. 
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An 8%-inch diameter pilot hole was drilled below the suriace casing through the Wasatch 
Formation and into the upper portion of the Fort Union Formation. The pilot hole which 
completed to a depth of 1,195 feet was designed to allow for adequate drawdown within the 
pump chamber and to assure that the lowest Wyodak coal seam was isolated from the well. 
Cementing of the pump chamber at this depth would thereby isolate the well from the coal 
seams and the overlying Wasatch Formation which usually contain poorer quality water 
than the Fort Union Formation. With the exception of minor losses of drilling fluids, no loss 
of circulation was experienced in drilling through the coal seams of the Wasatch Formation. 

Geophysical logs of the pilot hole (logs contained in pockets) confirmed the location of the 
coal seams and indicated the presence of a fine to medium grained water bearing sand 
within the bottom 12-15 feet of the borehole. This sand correlates to the sand zone in 
which the Cross Subdivision well is periorated. To insure against interierence with the 
Cross well, this sand was not considered as a potential candidate for completion in the 
CRWD-1 well. 

The 8%-inch borehole was then reamed to an 11-inch diameter to facilitate installation of 
8s/a-inch caSing for the pump chamber. Due to difficulty installing the first four joints, the 
casing was removed and the borehole was reamed to an 11 %-inch diameter. Prior to 
attempting to install the casing for the second time, the float shoe was replaced with a guide 
shoe to allow for circulation of the drilling fluids through the casing during installation. 
Installation of the casing was completed on August 27, 1993. 

Cementing operations were initiated immediately following installation of the 8s/a-inch 
casing. The cement program called for Type G cement in the bottom 200 feet of the pump 
chamber with light cement to the surface. The pressure cementing operation included 
pumping of 110 sacks of light cement followed by 250 sacks of Type G. Cement was then 
followed by 75 barrels of fresh water to displace the cement from within the casing and 
circulated through the annulus to surface. Returns of cement to surface were noted after 
approximately 37 barrels of water were displaced. Circulation to surface was lost after 
roughly 50 barrels of water were displaced indicating the weight of the cement had "broken 
down" the coal formations and was infiltrating into the surrounding formation. The 
remaining 25 barrels of water were displaced without recovering circulation to surface. 

To verify the extent of cement behind the casing, a bond log was run on August 30, 1993. 
The bond log (included in pocket) indicated the presence of light cement at a depth of 155 
feet below surface. Light cement was detected from 155 feet to a depth of 425 feet where 
transition to the Type G cement was shown to 500 feet. The remainder of the annulus, 
from 500 feet to the bottom of the casing at 1, 181 feet, showed Type G. The cement was 
lost, most likely into the lower Wyodak coal formation, during displacement causing the 
column of cement to subside within the annulus. 

A second cement job was performed to cement from the top of the light cement at 155 feet 
to surface. Since no water had infiltrated into the annulus above 155 feet, ready-mix 
cement was placed into the annulus from the surface. 
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The lower portion of the well was specified to be drilled to a diameter of 6 %-inches. 
However, the driller elected to increase this size to 77/a-inch to avoid any potential for tight 
hole conditions during installation of the liner casing and well screen. Drilling was 
suspended on September 3, 1993 to wait on the manufacture of the liner/hanger/packer 
assembly. Upon tripping out of the hole to suspend drilling, the drill pipe became stuck at 
a depth of roughly 1,230 feet. After numerous unsuccessful attempts, the driller elected 
to bring in a pulling unit to free the pipe. 

Due to the location of the drill collars and the bottom of the pump chamber casing, it was 
felt the drill pipe had become wedged against the wall of the borehole by a piece of the 
guide shoe which had broken off at the time the shoe was drilled out. A total force in 
excess of 170,000 pounds was required to free the drill pjpe. At no time during these 
efforts was circulation lost. 

Drilling of the 77/a-inch borehole resumed on September 7, 1993 and was completed on 
September 10, 1993 at a depth of 2,212 feet. Following an unsuccessful attempt to obtain 
a geophysical log, the borehole was reamed to 2,232 feet and reconditioned for logging. 
The geophysical logs (contained in pocket) indicated the presence of a number of sand 
sections. A comparison of these sand sections with the lithologic information and 
penetration rates was made in selecting a total of eight potentially productive sand zones 
for completion. 

I n lieu of the specified double-extra-strong screen, the contractor elected to install triple
extra-strong screen to preclude damaging the screen in the event problems were 
encountered during installation. Sections of the triple-extra-strong stainless steel screen, 
ranging in length from 10 to 40 feet, were positioned opposite the sand zones. Centralizers 
were attached above and below each screen section to center the screens within the 
borehole. Steel shale baskets were installed above each screen section to seal the section 
and to keep the borehole cavings from obstructing the screens. The liner casing and well 
screen was hung by a liner hanger set at 1,135 feet in the 8o/a-inch diameter pump 
chamber. 

Construction activities were concluded with the installation of the liner hanger on September 
12, 1993. Table 2-1 shows a summary of the pertinent well information and construction 
materials the contractor used in completing construction of the CRWD-1 well. A schematic 
of the as-built well is shown on Figure 2-1 . 
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WELL DEVELOPMENT 

Development of the CRWD-1 well included hydraulic jetting, surging, bailing, and air-lifting 
procedures. These procedures serve to break down the drilling fluids, bring them into the 
well through the screens, and out of the casing. The development also brings in the fine
grained materials contained in the water bearing zones so that water can flow readily from 
the aquifer through the screens. 

Prior to beginning jetting operations, 7,000 gallons of fresh water were pumped to the 
bottom of the well to flush the interior of the well before setting the packer on the liner 
hanger. Each of the eight screen sections within the CRWD-1 well were then hydraulically 
flushed using a jetting tool. The tool consisted of eight %-inch diameter nozzles through 
which fresh water was pumped at a velocity of approximately 150 feet per second. To 
avoid the potential of hanging the tool on the well screen and unscrewing the liner, the 
jetting tool was not rotated. During jetting operations, the tool was raised at a rate of 
roughly 9-inches per minute through each section. The water flushed to the surface was 
very cloudy and contained varying amounts of drilling muds, drilling polymer, and formation 
sand, indicating well development was taking place. Approximately 250 gallons of fresh 
water was jetted through each foot of well screen. 

Following the jetting operations, the jetting tool was removed and drill pipe was set in the 
well to a depth of 1,073 feet. Two air compressors, capable of producing a total of 1, 100 
cubic feet per minute (cfm), were used in the initial air-lifting operation. The compressors 
were used in conjunction with a booster to increase the air pressure to 1, 000 pounds per 
square inch (psi). Water was unloaded from the well at depths as great as 2,147 feet 
producing flows ranging from 30 to 80 gallons per minute (gpm). Air development 
operations were randomly interrupted to surge the well, allow the well to recover, and to 
initiate bailing operations. 

Air development and bailing continued for a period of seven days during which time a third 
compressor was brought in to increase the air volume to nearly 1,500 cfm. During this time, 
the water produced from the well varied from fairly clear and virtually sand free to very 
cloudy with drilling muds and heavily laden with sand. Throughout the development 
operations, returns contained visibly noticeable amounts of drilling polymer. The presence 
of excessive drilling polymer was felt to be a primary contributing factor to the extensive 
development required on the CRWD-1 well. 

On the ninth day of well development, the water being produced had cleared significantly. 
Only minor amounts of sand were present and the air development process was terminated. 
In preparation for the aquifer testing, a 50 HP pump was installed in the well at a depth of 
1,089.5 feet. During initial start-up of the pump, returns from the well again became cloudy 
and formation sand was being produced. With the production capability of the pump 
exceeding 140 gpm, it was decided to use the pump to further develop the well prior to 
initiating any pump tests. Pumping continued for an additional 22 hours at rates varying 
from 110 to 120 gpm to develop the sand out of the weH and produce clear water. 
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TABLE 2-1 

WELL SUMMARY 

COOK ROAD WATER DISTRICT CRWD-1 WELL 

Owner: Wyoming Water Development Commission 

State Engineer Permit Number: UW 91880 

Location: NE 1/4, SW 1/4, Section 28, T50N, R73W 

Surface Elevation: 4941.6 feet (MSL) 

Total Depth Drilled: 2,232 feet 

Formations: 0 - 950 feet Wasatch Formation; 950 - 2,232 feet Fort Union Formation 

Hole Diameter: 0 - 120 feet = 14 3/4-inch 
120 - 1,195 feet = 11 3/4-inch 

1,195 - 2,232 feet = 77/8-inch 

Casing/Screen: 0 - 107.6 feet = 12 3/4-inch O.D., 0.25 inch wall thickness, steel pipe; 
0- 1,181 feet = 8 5/8-inch 0.0., API K-55, 28 I bitt threaded steel 

casing; 
1,135 - 2, 205 feet = 4 1/2-inch O. D., API J-55, 10 Ib/tt threaded steel liner 

with 4 inch pipe size V-slot, continuous wire-wound, 
triple-extra-strong 15 slot stainless steel screen. 

Drilling and Completion Dates: 8/17/93 - 10/5/93 

Testing Dates: 10/7/93 - 10/14/93 

Engineering and Geology: Soda Butte Services, Inc., Upton, Wyoming 
Wester-Wetstein & Associates, Inc., Laramie, Wyoming 

Well Design: Larry Wester, Tim Barritt 
Well Construction Inspection: Steve Hampton, John Wetstein, Larry Wester, Tim Barritt 
Testing Supervision: John Wetstein, Steve Hampton 

Drilling Contractor: Williams Drilling, Inc., Gillette, Wyoming 
Drilling Rig: Midway 2500 with Gardner Denver 5 1/2 x 8 FXX-172 mud pump 
Cementing Contractor: Sun Cementing of Wyoming, Gillette, Wyoming 
Geophysical Logging Contractor: Goodwell, Inc., Upton, Wyoming 
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HYDROGEOLOGY 

GEOLOGIC SETTING 

The Cook Road Water District is located along the northeastern margin of the Powder 
River structural basin. The Tertiary Wasatch Formation outcrops in the well site area 
with the Tertiary Fort Union Formation located approximately 970 feet beneath the 
interbedded lenses of fine-grained sand/sandstones, clays, shales and coals comprising 
the Wasatch Formation. The Fort Union Formation is characterized by shales and drab 
colored, laterally discontinuous, fine-grained sandstones and coals. Three distinct 
members comprise the Fort Union Formation. The upper member, the Tongue River, 
consists of fine-grained sands and shales and is characterized by the thick coal seams 
that are commercially mined in the Gillette area. The intermediate Fort Union member, 
the Lebo, is dominated by thick shales with minor amounts of sands and thin coal 
seams. The lower member is the Tullock. This member is comprised of shales, thin 
coals and thin sandstones. The Cretaceous Lance conformably underlies the Fort 
Union. Only the upper Tongue River Member of the Fort Union Formation was 
penetrated by the Cook Road CRWO-1 well. 

The structural attitude of these formations is primarily north-northwest and dipping 
between one and five degrees west to southwest (Hodson, Pearl and Druse, 1973). 
Based on these attitudes and the stratigraphic position of the district, wells located 
within the district boundaries will penetrate the Fort Union Formation beneath the 
Wasatch from approximately 1,000 to 3,200 feet in depth. 

The clinker units or scoria forming the prominent buttes in the Gillette area are a major 
drilling concern _ both from a penetration rate and lost circutation perspective. However, 
no clinker beds were encountered during drilling of the CRWD-1 well. 

HYDROLOGIC SETTING 

Previous analyses of well data compiled as part of the Gillette Master Plan Study (HKM. 
1992) and by the State Engineer's Office, indicate that all of the wells in the District t 

develop groundwater from the Tertiary Wasatch Formation or the very upper sands of 
the Fort Union Formation. Most wells range between 550 to 1,100 feet in depth (HKM. 
1992). Several oil and gas exploration wells drilled in the vicinity of the Cook Road 
Water District and a nearby well owned by a local land developer (Kintz No.1) were 
reviewed in the design phase of this groundwater development project. Because of the 
fine-grained texture and discontinuous nature of the aquifer materials, productivity from 
the various wells is a function of the quantity of saturated and permeable material open 
to the well bore. Very little information is available concerning yields from the Fort Union 
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F ormation in the vicinity of the CRWD-1 well. The Kintz well was never put into production; 
the only reported yields from this well were associated with air development of the well 
which were estimated to range between 60 and 100 gpm. 

There are no solid pump test data available for other wells in the vicinity of the Cook Road 
Water District. Pump test data associated with Wasatch and Upper Fort Union wells in the 
Gillette area typically demonstrate an average transmissivity of 2000 gpd/ft and have an 
average specific capacity of 1.5 gpm/ft (Wasatch) and 0.75 gpm/ft (Fort Union) (HKM-Pine 
Butte, 1992). The sands penetrated by the Kintz well, the Cross Subdivision well 
(completed May 1, 1992 to serve the small subdivision located in the northwest portion of 
the CRWD) and other domestic wells within the District are capable of yielding the design 
maximum daily demand of 25 gpm for the Cook Road Water District as reported by HKM 
(1992). However, they would not be capable of producing the proposed design discharge 
rates of 30 gpm (average day demand) and 85 gpm (peak day demand) needed with 
portions of Redrock Estates annexed into the Cook Road Water District. Additionally, 
several factors adversely impact the acceptability of groundwater developed from the 
Wasatch and Upper Fort Union Formation; these are poor water quality (an analyses of a 
water sample from the Cross Subdivision well was found to be marginally acceptable), 
interference between wells, regional lowering of the water table (most of the Fort Union 
wells in the Gillette area produce from the upper sand zones), gas production and 
encrustation of well screens (a problem particularly applicable to the Wasatch Formation 
where precipitation of calcium and magnesium carbonates could be quite rapid (HKM-Pine 
Butte, 1992)}. 

These concerns led to the development of a groundwater source from Fort Union sands 
located below those currently being used in the vicinity of CRWD. Limited hydrologic data 
is available pertaining to the lower aquifer in the Cook Road Water District. However, large 
quantities of water have been produced from these horizons in several City of Gillette Fort 
Union wells and in the Wright water wells located approximately 39 miles south of Gillette. 
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WELL AND AQUIFER TESTING 

SUMMARY 

A step-drawdown test was performed to determine well performance characteristics, 
while aquifer characteristics were determined using constant-rate pumping and recovery 
tests. Well performance testing determined that the well efficiency was high, nearly 
1000/0 efficient. Aquifer testing determined that the water producing sand layers of the 
Fort Union Formation make up a confined aquifer system (the static water level is well 
above the initial screened interval) with near-term effective well transmissivity of 
approximately 900 gallons per day per foot of drawdown (gpd/ft), while the long-term 
effective transmissivity (based upon the recovery data) increases to approximately 1,600 
gpd/ft. 

STEP-DRAWDOWN TESTING 

Step-testing of the CRWO-1 well was conducted on October 7, 1993. A submersible test 
pump was installed at a depth of 1,089.5 feet with two air lines (set to a depth of 1,089.5 
feet) strapped to the 27/a-inch O. D. column pipe for monitoring changes in water levels. 
Successively stepped-up pumping rates were controlled through the use of a gate valve 
and flow rates monitored using a 3-inch McCrometer flowmeter attached to the surface 
discharge piping. Pumping rates were held constant for a minimum of 60 minutes for each 
step to overcome casing storage effects (approximately 17 minutes). Stepped-up rates of 
discharge included 20, 40, 60, 80, and 100 gallons per minute (gpm) (see data in Appendix 
G). 

Table 4-1 lists the results of the step-testing, emphasizing the similarity of specific 
capacities (gallons per minute of production divided by feet of drawdown) for each stepped
up rate. A log-log plot of drawdown versus discharge for the various stepped rates shown 
on Figure 4-1 reveals little to no deviation from linearity - an indication that the we" is 
approaching 100% efficiency and that the well itself presents no impediment to water entry 
and, therefore, the drawdown measured in the well appears to be an accurate reflection of 
formation drawdown. (An ideal, 100% efficient well, will plot as a straight line with a slope 
of one.) No specific capacity value for the 20 gpm step was calculated because this step 
was terminated after 6 minutes of pumping - there was no drawdown. 

Temperature and conductivity were monitored throughout each of the steps. The 
temperature was initially measured at 17° Centigrade and gradually increased to 22.5° 
Centigrade after 2%-hours of pumping where it remained constant throughout the remainder 
of the step-test. The conductivity increased from approximately 1,250 
micromhos/centimeter at the beginning of the step-test to approximately 1,300 
micromhos/centimeter at the conclusion of the test. 
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TABLE 4-1 

Summary of Step-Test Data 
Cook Road CRWD-1 Well 

DISCHARGE DRAWDOWN SPECIFIC CAPACITY 
(gpm) (feet) (gpd/ft) 

40 26.5 1.51 

60 43.8 1.37 

80 58.8 1.36 

100 70.4 1.42 

CONSTANT-DISCHARGE DRAWDOWN/RECOVERY TEST 

Based on the results of the step-test data, a long-term production capacity of 80 gpm was 
projected. Originally the constant-discharge drawdown test was scheduled to run for 7-
days, however, there was no apparent change in the slope of the drawdown after 4 days 
of pumping. Therefore, in an effort to minimize costs on an already stressed drilling budget, 
it was decided to terminate the test; the potential for obtaining additional information was 
considered to be slight. Figure 4-2 illustrates the constant-discharge test of the Cook Road 
CRWD-1 well using the semi-logarithmic method developed by Cooper and Jacob (1946). 
Analysis of the collected data (Figure 4-2) shows the following features: 

1. A "critical time" of 17 minutes; this is the time beyond which the test is no 
longer subject to the effects of casing storage (see Schafer, 1978 for 
discussion). Points to the left of this time on Figure 4-2 may not accurately 
reflect aquifer conditions. 

2. The transmissivity (T) of the aquifer is approximately 850 gpd/ft and is 
indicated by the slope of the reference line. The slight variation in the 
drawdown data is due to the scale of the pressure gage (inability to read the 
scale in fine increments) and discharge fluctuation due to the discharge of 
gas during testing. 

Analysis of the recovery data collected following termination of pumping produced a slightly 
different result. A break in the slope of the transmissivity from approximately 960 gpd/ft to 
approximately 1,600 gpd/ft occurs at approximately 13 minutes into the recovery test (a tit' 
value of 451 as shown on Figure 4-3). This break is most likely a casing storage 
phenomenon. The transmissivity calculated from the recovery data using the method of 
Cooper and Jacob (1946) is approximately 1,600 gpd/ft. Due to disturbance in the well bore 
during pumping and the inconSistency of the discharge caused by the gas, the results 
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obtained from the recovery test may be a more representative value of the effective 
transmissivity of the aquifer. 

Because no observation well was available, the aquifer's storage capacity could not be 
calculated directly from the pump test data using the methods developed by Cooper and 
Jacob (1946). Therefore, calculation of the storage capacity was made using the drawdown 
data and the curve matching method developed by Theis (1935). Theis curve matching of 
the drawdown data indicates a storage coefficient of 1.6 x 10-4. This is consistent with the 
confined-aquifer characteristics of the aquifer, but should be considered only approximate 
due to uncertainty in the true radius of the drilled well. Well development removed a lot of 
sand which appreciably increases the effective radius of the borehole. 

VVELLINTERFERENCE 

Water levels in nearby wells were not monitored during the pump test performed on Cook 
Road CRWD-1. The State Engineer's Office, however, is utilizing the Kintz No. 1 well 
(located approximately ~-mile to the south of the CRWD-1 well) as a groundwater 
monitoring station. This station records water levels every hour. A review of this data 
indicated no significant change in the static water level of the Kintz No. 1 well during pump 
testing of the CRWD-1 well. This could result by one of two circumstances. First, the 
producing zones of the CRWD-1 well are discontinuous and not in communication with the 
producing zones of the Kintz well. Or, secondly, the perforations of the Kintz well are 
plugged. Based on a review of the geophysical logs, the latter would appear to be the case. 

The vertical distance separating the screened sand intervals in CRWO-1 well from 
producing zones of other water wells in the area should effectively seal the lower sands (in 
which the CRWO-1 well is completed) and preclude any upward leakance of groundwater. 
This separation approaches 300 feet between the CRWO-1 and the next deepest well in 
the area - the Cross Subdivision well (completed in the very upper Fort Union/lower 
Wasatch sands). The interval consists predominantly of shales and clay and should 
effectively seal the producing sands and preclude any future impacts on existing wells by 
groundwater development from the CRWO-1 well. 

Untilanother water well is drilled in the area of the CRWO-1 well and is 'completed in the 
same sand lenses or at a similar depth as that of the Cook Road well (increasing the 
chances that the sands are in hydraulic communication with the sands in the Cook Road 
well), or the Kintz well is put into production, there does not appear to be any significant 
potential impacts posed by this well to other water wells in the area or visa versa. 

The depth of the producing sands also preclude any potential surface water impacts. Due 
to the shallow dip of the rock formations toward the center of the Powder River Basin 
(approximately 1-5 degrees), the producing sands in the CRWO-1 well, projected at 2.50 

dip, would outcrop approximately 9.5 miles to the northeast away from the well site 
(assuming a flat horizontal surface and no change in dip). Due to the lenticular nature of 
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the Fort Union Formation, the screened sand intervals probably do not extend laterally a 
distance of 9.5 miles, therefore, the outcropping formation is unlikely to be in direct 
hydraulic communication with the producing sands in the CRWD-1 well, further limiting any 
impact to, or from, surface features. 

LONG-TERM PROJECTIONS 

Two scenarios were developed to analyze the discharge/drawdown relationship of the 
CRWD-1 well over a 20-year design period. This is often referred to as a safe yield 
analysis. Safe yield is a groundwater resource evaluation concept originally employed to 
designate the withdrawal rate from a well without depleting the aquifer. Because depletion 
through pumping of an aquifer such as the Fort Union Formation is improbable, the safe 
yield analYSis with relation to the Cook Road well will be defined as a yield that will not 
decrease the pumping water level to the depth of maximum pump setting (controlled by the 
depth of the liner-hanger-packer assembly). Both scenarios involved estimating the 
hydraulic response of the aquifer using the method of Theis (1935). 

The first scenario incorporated the Theis equation using the following values: storage 
coefficient (1.6 x 10-4); transmissivity (1,600 gpd/ft); pumping rate of 30 gpm (equal to the 
average daily demand as discussed in Section 5); and pumping times of 1, 5, 10 and 20 
years. Table 4-2 summarizes the drawdown effect at the various time steps, assuming the 
well will develop groundwater continuously for 20 years. 

The second case again involves calculating a theoretical drawdown using the Theis 
equation and the same input parameters as above with the exception of the discharge rate. 
The discharge rate was increased to 85 gpm which is approximately equal to the design 
peak-day demand for the capacity of this well (54 users). The results of this second case 
analysis are shown in Table 4-2. 
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Discharge Rate 
(gpm) 

30 

85 

TABLE 4-2 

Safe Yield Analysis 
Cook Road CRWD-1 Well 

Pumping Time 
(years) 

1 

5 

10 

20 

1 

5 

10 

20 

Available Drawdown 
(feet) 

350a 

a Static Water Level = 783 feet bgl 

Theoretical Drawdown 
(feet) 

48.9 

52.4 

53.8 

55.3 

138.7 

148.4 

152.5 

156.7 

Using the same parameters as those in the safe yield analysis, the radius-of-influence 
associated with pumping continuously for a 20-year design period was calculated. The 
radius-of-influence is taken as the extent of the hydraulic cone of depression imposed by 
the pumping well to a point where the drawdown is 0.1 feet. Table 4-3 lists the results of 
this analysis. 

While it is unlikely that a perfectly radjal cone of depression will form over the large 
distances listed in Table 4-3 (due to the lenticular nature of the Fort Union sands), it is clear 
that groundwater serving the CRWO-1 well is theoretically derived from a large geographic 
area within the Powder River Basin. This large radial cone of depression, in combination 
with the discontinuous nature of the sands may impact the safe yield analysis by changing 
aquifer parameters as the cone of depreSSion reaches the lateral extent of the producing 
sand lenses. 

Obviously, continuous pumping from the well is a worst case scenario and highly unlikely 
given the fact that the design of the water system must include a storage facility (OEQ rules 
and regulations). However, these analyses suggest that the aquifer system developed by 
the CRWD-1 well can theoretically meet the average daily demand and the maximum daily 
demand over the long-term. 
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Discharge Rate 
(gpm) 

30 

85 

WATER QUALITY 

TABLE 4-3 

Radius-of-Influence Analysis 
Cook Road CRWD-1 Well 

Pumping Time 
(years) 

1 

5 

10 

20 

1 

5 

10 

20 

Radius-at-Influence 
(miles) 

6.1 

13.8 

19.5 

27.5 

6.2 

14.0 

19.8 

28.0 

Water pumped during the step-test was sampled periodically in the field and analyzed for 
temperature and conductivity. Tabulation of these data are included in the comment 
column of the pump test data in Appendix G. These data show that the temperature and 
conductivity near the end of the step-test were 22.5° C and 1,300 J,Jmhosicentimeter, 
respectively. However, quality analyses from water samples taken at the end of the pump 
test show that the specific conductance of the groundwater had decreased to 1, 179 
~mho/centimeter. This later value more accurately reflects the specific conductance of the 
groundwater that will be developed by the CRWO-1 well. 

Comparison of the laboratory analyses with U.S. Environmental Protection Agency (EPA) 
primary and secondary drinking water standards on Table 4-4 reveals that the water 
developed by the CRWO-1 well exceeds the primary standard for radium. The EPA has 
proposed increasing the maximum contaminant level (MCl) for radium 226 to 20 pCi/1 and 
radium 228 to 20 pC ill. It was anticipated (by EPA) that the date these standards were to 
have been implemented would have been announced by April 1993, however, due to 
controversy over the level of the proposed radon Mel, the date of promulgation for the 
proposed radionuclide standards has not been established. 
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Several treatment methods can be used to remove radium from the groundwater. These 
are reverse osmosis, ion exchange, lime-soda softening and the addition of preformed 
hydrous manganese oxides to the groundwater (AWWA, 1992). Prior to initiating any 
design costs for radium removal, the District should first obtain another water sample and 
have it analyzed for radium and radon. If the levels of contaminants in this sample exceed 
the current EPA standards, a representative of EPA should be contacted to ascertain when 
and if the proposed radionuclides standards will be promulgated to determine if the District 
will need to design the treatment facility for the removal of radium prior to implementation 
of the proposed new regulations. The water sample should be analyzed for radon because 
of the level of radium found in the water developed by the CRWD-1 well. The EPA has 
proposed a MCl for this contaminant, but it was not initially analyzed. 

The developed water from CRWD-1 well also exceeds the Secondary EPA parameters for 
total dissolved solids, iron, and turbidity (the mid-term sample also exceeded the MCl for 
sodium). These parameters are associated with the taste and aesthetic qualities of the 
water and will pose no health problems, with the exception of sodium which may cause 
some health problems in association with heart diseases. The iron content may produce 
some staining to fixtures. Additional bacteriological analyses found a moderate occurrence 
of sulfur bacteria and a slight occurrence of iron bacteria in the water (see Appendix F). 
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TABLE 4-4 

WATER SAMPLES COMPARISON WITH EPA DRINKING WATER STANDARDS 
Cook Road CRWD-1 WELL 

EPA MAXIMUM MID-TEST FINAL SAMPLE 
PARAMETERS CONTAMINANT SAMPLE 10/12/93 

(mg/l ex cept as noted) LEVEL 10/10/93 

Primary EPA Parameters 

Regulated VOC'a Various NA NO 

Trihalo methanes Various NA 

P esticides/Herbicides Various NA 

Antimony 0.006 NA <0.001 

Asbestos * NA NA 

Arsenic 0.05 NA <0.001 

Barium 2.00 NA 0.55 

Beryllium 0.004 NA <0.0005 

Cadmium 0.005 NA <0.0005 

Chromium 0.10 NA <0.05 

Copper 1.30· NA <0.001 

Cyanide 0.20 NA <0.005 

Fluoride 4.00 NA 1.2 

Lead 0.015- NA <0.001 

Mercury 0.002 NA <0.0002 

Nickel 0.10 NA <0.002 

Nitrate (as N) 10.00 NA <0.1 

Nitrite (as N) 1.00 NA <0.01 

Nitrate + Nitrite (as N) 10.00 NA <0.1 

Selenium 0.05 NA <0.001 

Radionuclides 

Uranium 0.02b NA <0.0003 

Radium 226, pCill 20b NA 4.8 ± 0.9 

Radium 228, pCill 20b NA 6.5 ± 0.9 
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TABLE 4-4 
(cont). 

EPA MAXIMUM MID-TEST FINAL SAMPLE 
PARAMETERS CONTAMINANT SAMPLE 10/12/93 

(mgll except as noted) LEVEL 10/10/93 

Gross alpha, pC11I 15.00 NA 4.1 ± 1.0 

G ross beta, pCill so.oo NA 5.4 ± 1.8 

Thallium 0.002 NA <0.001 

Secondary EPA Parameters 

Temperature (C) NA NA NA 

Fecal Coliform ** NA <1 (satisfactory) 

pH (units) 6.5-8.5 NA 7.71 

Total Dissolved Solids 500.00 768 737 

Conductivity (~mhos/cm @ 25C) NA 1367 1179 

Acidity NA NA 0 

Alkalinity NA 760 642 

Hardness as CaC03 NA NA 131 

Calcium NA 19 24.6 

Magnesium NA 19 17 

Potassium NA 13 11.6 

Sodium 250.00 287 246 

Bicarbonate as CaC03 NA 927 783 

Carbonate NA 0 0 

Chloride 250.00 6 7.2 

Sulfate 250.00 <1 0.9 

Boron NA NA <0.10 

Iron 0.30 NA 1.13 

Manganese 0.05 NA 0.02 

Silica NA NA 13.5 

Silver 0.10 NA NA 

Zinc 5.00 NA <0.01 

Color (color units) 15 NA 10 
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* 
a 

b 

TABLE 4-4 
{cont.) 

EPA MAXIMUM MID-TEST FINAL SAMPLE 
PARAMETERS CONTAMINANT SAMPLE 10/12/93 

~ m911 exce~t as noted~ LEVEL 10/10/93 

Corrosivity (Langlier Index) ~O NA 0.42 

Foaming Agents 0.5 NA <1.0 

Turbidi~ ~NTU~ <5.0 NA 8.8 

7 million fiberslliter longer than 10 IJmeter 
Action Level MeL - Sample with contaminant in greater quantity than this as measured in the 90th 

percentile of all samples at the customers tap will trigger treatment technique requirements to be 
implemented 
Proposed MCL's - Date that this proposed regulation was to be promulgated was to be announced 
in 4/93, however, controversy over the MCL for radon has postponed this date, currently the 
regulation states that the total radium (radium 226 + radium 228) cannot exceed 5.0 pCi/L and there 
is no current standard for uranium 

** no more than one sample per month can test positive if fewer than 40 samples are analyzed per 
month - populations serving less than 1000 people require only one sample per month 

c No result due to mineral deposits left on membrane filter paper 

Analyses for asbestos and dioxin were not performed because there is currently no 
standard method of analyzing for these constituents in water and, therefore, there is no 
approved laboratory to provide this service (Energy Laboratories, 1993). EPA is currently 
not enforcing the standards for these parameters. These constituents should not pose a 
threat to the quality of the developed water as no asbestos containing geologic formations 
were encountered during the course of drilling the CRWO-1 well. In addition, threat of 
contamination from dioxin is extremely minimal due to the depth of the producing sand 
intervals. 

During the pump tests, a consistent supply of gas (most likely methane gas produced from 
the coal seams present in the Fort Union Formation) was produced. Initia"y, the quantity 
of gas was sufficient to gas-lock the pump impellers during start.;.up and testing of the pump. 
The dissipation of this gas will need to be addressed in the final design of the Cook Road 
water system which is discussed in Section 5 of this report. 
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WELL COMPLETION RECOMMENDATIONS 

Based on the well performance tests, the CRWO-1 well is capable of producing the peak 
daily demand rate of 85 gpm. Assuming a 600/0 efficiency, a 100 gpm pump (due to gas 
development, the recommended pump size was increased to maintain the design discharge 
rate) set at 1\ 090 feet would require a 50-horsepower motor. If the production rate was 
reduced to the average daily demand rate of 30 gpm, a 50 gpm pump set at 1,090 feet 
would require a 25-horsepower motor. The assumed pump setting depth of 1,090 feet will 
allow for possible declines in the water levels in the Cook Road area due to future growth 
(observed drawdown in the pump test was approximately 105 feet with a static water level 
of 783 feet at a pumping rate of 80 gpm). A depth setting of 1,090 feet would require 4-inch 
0.0. drop pipe to minimize the friction loss. A motor saver or Subtrol unit should be 
installed on the motor to automatically shut down the pump in the event the pump becomes 
gas locked. These units will terminate operation if the amperage drops on the motor due 
to gas locking or pumping off. After a preset period of time, the unit will automatically 
restart the pump. 

It is recommended that a check and drain valve installed at the first connection above the 
pump. This valve serves three purposes: (1) it keeps the pump column pipe full of water 
when the pump is not in use, thus avoiding the necessity of dispelling air prior to pumping 
water into the system; (2) it eliminates backflushing the well when the pomp is turned off, 
which sometimes causes wells to pump sand; and (3) the drain portion of the valve can be 
activated by shearing the pin holding the check plate, thus avoiding the necessity of "wet 
tripping" the pump when servicing is required. The pump impellers should be selected to 
minimize cavitation damage caused by the entrainment of the gas. This would include 
proper selection of the impeller material (stainless steel and bronze being far superior to 
cast iron) and impeller design. 

Two airlines should be installed from the surface to the top of the pump to monitor water 
levels. The second airline will provide a backup monitoring source in the event a line is 
damage during installation or over the course of time. The airlines should be made of 
polyethylene. Other alternative airline materials, such as nylon, are very brittle to work with 
and become extremely brittle when exposed to sun light or cold temperatures. 
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CONCEPTUAL DESIGN 

GENERAL 

The water system for Cook Road Water District will consist of basically four 
components. These are: the water source (the weU); water treatment (chlorination 
facility); storage (tanks); and the transmission pipelines. The sizing of the latter three 
are dependent on the water demand. For purposes of the conceptual design, it was 
assumed the average-day demand will be 200 gallons per day per capita and the peak
day demand will be 550 gallons per day per capita. The average-day and peak-day 
demands are based on those experienced by the City of Gillette. It was further assumed 
that each tap would service a household comprised of four people. Therefore, the 
average daily demand would be 800 gallons per tap and the peak daily demand would 
be 2,200 gallons per tap. 

This project was initially conceived to only serve the original Cook Road Water District. At 
the time of the Levell study, 16 of the 24 lots within the District were to be served by the 
system, assuming one tap per lot. However, since the work commenced on this Level II 
study, many of the residents of Redrocks Estates expressed interest in joining the District, 
and the District has recently annexed several landowners from the Redrocks area and 
areas adjacent to the original Cook Road District. With the addition of the Redrocks area, 
there will initially be 28 taps with one tap per lot. As the two subdivisions are currently 
platted, there could ultimately be as many as 78 taps on the system assuming one tap per 
lot. Since some of the lots are 40 acres in size and may be further subdivided, it is possible 
that the water system may ultimately service 90 or more users. 

Due to the growing interest in the project and the real potential for increasing the number 
of taps in the near future, the conceptual design and cost estimates were based on 
providing service to 54 taps in both the Cook Road and Redrocks areas. This assumption 
corresponds with the projected capacity of the CRWD-1 well in meeting the maximum daily 
demand of 550 gpd per capita. Table 5-1 outlines the daily demand at the different levels 
of partiCipation and development. 
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TABLE 5-1 

AVERAGE AND PEAK DAILY DEMANDS 
COOK ROAD WATER DISTRICT 

Level of Participation Average Daily Demand Peak Daily Demand 

Cook Road Alone wi 16 Taps 12,800 gpd 35,200 gpd 

Cook Road and Redrocks 22,400 gpd 61,600 gpd 
Estates Initial Demand - 28 Taps 

Cook Road and Redrocks 43,200 gpd 118,800 gpd 
Estates - 54 Taps 

One Tap Per Lot For All Lots or 62,400 gpd 171,600 gpd 
78 Taps 

In the conceptual design, some of the components, such as transmission pipelines, are 
sized for ultimate development while other components can be increased as demand 
warrants. As noted above, once approximately 54 taps are on the system, the capacity of 
the existing well will be reached and an additional well will be required to meet the high 
summer demands. In addition, at that time, the District may also need to consider 
additional storage. If so, the storage system is designed to accommodate staged 
expansion. However, depending on the location of a secondary supply source and the 
District's position on providing fireflow protection, location of additional storage tanks in the 
Redrocks area should be considered. 

TANK STORAGE 

Typical of many of the upper Fort Union Formation wells in this region, a minor amount of 
methane gas is produced. To accommodate treatment of the gas, a multiple tank system 
was designed. This multiple tank system will enable aeration of the gas in the initial tank 
as water is received from the well. The volume of the gas treatment tank is designed to be 
35,000 gallons which represents roughly one average-days consumption for the District as 
the number of users approach 45 to 50. 

Additional tanks will be utilized for storage of finished water following chlorination and to 
provide retention time for the chlorine treatment. In accordance with the Department of 
Environmental Quality (DEQ) regulations, for systems using an average of less than 50,000 
gpd with only one production well, the finished water storage should equal twice the 
maximum daily usage. As shown in Table 5-1, this would require installation of 237,600 
gallons of finished water storage. Based on these DEQ guidelines, it is recommended to 
initially install two 120,000 gallon tanks to meet the needs of the District serving as many 
as 54 taps. 
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Finished water storage was designed as a multiple tank system to be accommodate tank 
maintenance and flexibility in operating the system. Taller tanks of smaller diameter should 
be considered in the final tank selection to promote increased service pressure to several 
of the Cook Road and Redrocks residents located at high elevation areas. An additional 
consideration in location of the finished water storage tanks is the Burlington Northern 
Railroad microwave communications tower located immediately north of the well site. 
Access to the well site was granted by Burlington Northern, however, one of their primary 
concerns was the potential interference with the microwave tower. Use of multiple tanks 
located on the western portion of the facility site should prevent such interference. 

Cost for storage tanks can vary greatly depending on the type of tank and liner specified. 
Welded and bolted tanks incorporating a variety of liner materials were considered. Cost 
estimates for these evaluations were based on installation of bolted tanks with ceramic 
liners. Ease of construction and reduced maintenance costs served as the basis for this 
selection. 

TREATMENT FACILITIES 

Based on the water quality analyses for the CRWD-1 well, required treatment for the 
system would include aeration of gases as discussed above and chlorination. Production 
water from the well will be pumped to a well house, metered, and transferred to the initial 
gas treatment tank. Upon entering the gas treatment tank, the water will pass through a 
cascading aerator to drive the gases from the well water. 

From the gas treatment tank, the water will be transferred to the finished storage tank(s). 
A circulation pump installed within the well house will be utilized to transfer water from the 
gas treatment tank to the finished storage tank. Chlorine will be introduced as the water 
is transferred. A simple chlorine injection system is recommended for this application. 
Such a system would provide a simple low cost alternative for the District to meet 
chlorination requirements. 

As stated above, sizing of the finished storage is such that the DEQ requirements are met. 
This will provide sufficient chlorine retention time prior to transfer of the water to the users. 
A schematic diagram of the proposed storage and treatment facility is shown on Figure 5-1. 

TRANSMISSION SYSTEM 

Transmission within the original Cook Road Water District will require installation of 
approximately 11,770 feet of 6-inch diameter polyvinyl chloride (PVC) pipe. The pipe 
should have a 6-foot bury and follow the route shown on Figure 5-2. Even though the 
District is not planning to assume the liability for providing fire flow, sizing of the 
transmission line included consideration for providing flows of up to 600 gpm throughout the 
District. In addition, cost estimates for the system include placement of hydrants at varying 
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locations throughout the District which would be available for filling tankers in the event of 
a fire. Due to the elevation of the tank site, virtually all of the Cook Road area will be 
serviced by means of gravity flow from the finished storage tanks without the need for 
booster stations. 

With the addition of users located in the Redrocks Estates subdivision to the east of Cook 
Road, approximately 13,400 feet of 8-inch PVC transmission line will be required to convey 
water to this area. Within the Redrocks subdivision, transmission will require approximately 
16,000 feet of 6-inch PVC pipeline. Figures 5-3 and 5-4 show the location of the 
transmission lines for conveying water to and within the Redrocks area. As with the Cook 
Road area, a fire flow of 600 gpm was evaluated in sizing the transmission lines. However, 
due to the elevation of some areas within the Redrocks subdivision, flows of this magnitude 
cannot be provided without the installation of a booster station. Such a station could be 
installed for utilization only upon demand. Since the transmission system as designed is 
adequate for meeting projected average and maximum flows, a booster station of this type 
was not included in these evaluations. 

DISTRIBUTION SYSTEM 

The distribution system for this project will include piping from the transmission lines 
described above to the user's property boundaries. Installation of meters, meter pits, and 
appurtenances are included as part of the distribution system. Additional pipelines for 
distribution within the District will be dependent on future expansion of the system. Based 
on providing service to those users within the District at the time of this report, no additional 
distribution lines will be required. 
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COST ESTIMATES 

Cost estimates for construction and installation of the storage, treatment, transmission, 
and distribution systems were developed based on current projections from contractors 
and actual expenditures for similar systems recently completed around the State. 
Engineering cost and construction contingencies were developed in accordance with 
standard percentages currently utilized in WWDC budget projections. Table 5-2 and 5-3 
present the details for construction estimates for the storage, treatment, and transmission 
system and the distribution system, respectively. 

FINAL COST ESTIMATES 

Preparation of Final Designs 
and Specifications 

Permitting and Mitigation 
Legal Fees 
Acquisition of Access and 

Rights of Way 

Cost of Project Components 
(See Table 5-2 for Details) 

Engineering Costs (CCS #1 x 10%) 

Subtotal #2 

Contingency (CCS #2 x 15%) 

Construction Cost Total 

Project Cost Total 

$858,325.25 

$ 85,832,53 

$944,157.78 

$141,623,67 
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$68,666.00 

$ 7,250.00 
$ 2,500.00 
$ 7,500.00 

$1,085,781,45 

$1,171 ,697.25 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

TABLE 5-2 
CONSTRUCTION COST ESTIMATE 

FOR 
CRWD-1 WELL APPURTENANCES, STORAGE, 

TREATMENT AND TRANSMISSION 

QUANTITY UNIT UNIT PRICE 

Mobilization/Demobilization Lump Sum loS. $18,500.00 

Furnish & Install8-inch PVC Pipeline 13,400 loF. $14.00 

Furnish & Install 6-inch PVC Pipeline 27,769 l.F. $12.00 

Gate Valves: 8-inch 5 Each $750.00 

Gate Valves: 6-inch 7 Each $550.00 

Hydrants 8 Each $2,500.00 

Blow Off Hydrants 3 Each $1,450.00 

Air Vacuum Relief Valves 3 Each $4,500.00 

Tanks 275,000 Per $0.68 
Gallon 

Controls, Treatment & Building Lump Sum $38,800.00 

Pump, Motor, & Controls Lump Sum $29,000.00 

Bedding Materials 20,585 $0.85 

Record Drawings Lump Sum $1,250.00 

Subtotal Construction Cost Estimate 

TABLE 5-3 
CONSTRUCTION COST ESTIMATE 

FOR 
DISTRIBUTION SYSTEM 

QUANTITY UNIT UNIT PRICE 

Services with Meters 54 Each $1,100.00 

Design and Engineering Costs @ 20% 

Contingency @ 15% 

Total Distripution Cost Estimate 
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TOTAL COST 

$18,500.00 

$187,600.00 

$333,228.00 

$3,750.00 

$3,850.00 

$20,000.00 

$4,350.00 

$13,500.00 

$187,000.00 

$38,800.00 

$29,000.00 

$17,497.25 

$1,250.00 

$858,325.25 

TOTAL COST 

$59,400.00 

$11,880.00 

$8,910.00 

$80,190.00 



OPERATION AND MAINTENANCE COSTS 

Cost estimates for long-term operation by a qualified system operator, sampling and 
analysis, and establishment of a sinking fund for replacement of capital components were 
developed as part of the monthly user cost evaluation. A breakdown of the cost 
components which were used to derive the monthly operation and maintenance cost are 
contained in Table 5-4. 

TABLE 5-4 

OPERATION AND MAINTENANCE 
COST ESTIMATES 

COOK ROAD WATER DISTRICT 

Administrative Expense: 
Legal * 
Billing * 

System Operator * 
Electrical Power * 

Subtotal 

Sinking Fund - Equipment Rebuild/Replacement 

Total Operation & Maintenance Cost 

CostNear 

$ 300.00 
$1,200.00 

$3,000.00 
$5,500.00 

$10,000.00 

$1,000.00 

$11.000.00 

* Based on the assumption of 28 users. Some of the items would be increased 
with increased numbers of users. 
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MONTHLY COSTS AND FINANCING 

PROJECT FINANCING 

Cook Road Water District will rely on grants, loans, and user fees to generate the 
necessary income for construction, operation, and maintenance of the water system. At the 
present time, the CRWD has no substantial cash reserve. Since the formati'on of the 
District, members have been asked to contribute $10.00 per month to cover miscellaneous 
expenses. These monies will ultimately contribute to the "initial tap fee" which will be 
charged for each service at the time the system is constructed. By request of the WWDC, 
one-third of this initial tap fee will be placed in an escrow account to provide the District with 
a cash reserve prior to start-up of the system. 

GRANTS AND LOANS 

The WWDC has made a preliminary recommendation for funding of the CRWD supply well, 
storage, treatment and transmission systems in the amount of $1,100,000 dollars. This 
funding will be in the form of a grant for 67% and a loan for the remaining 33%. In addition, 
the District will be provided a grant for 670/0 of the cost for construction of the exploratory 
well and loan for the remaining 330/0 or roughly $34,000. Preliminary recommendations for 
the WWDC loan are for a term of 35 years at an annual interest rate of 4 percent. The 
WWDC has also made a preliminary recommendation to defer loan payments for a period 
of three years following completion and start-up of the system. The WWDC program will 
provide all of the funding necessary for construction of the water supply well, storage, 
treatment, and transmission system along with all appurtenances to complete the system 
as shown in Table 5-2. 

Other financing options for funding the cost of constructing the distribution system include 
the Wyoming Farm Loan Board (FLB), Farmers Home Administration (FmHA), and the 
Campbell County District Support Grant Program. The CRWD is presently' making 
application for grant assistance through the Campbell County District Support Grant 
Program. The final amount of assistance to be received through this program was not 
available at the time of this report. As such, evaluations of varying scenarios were 
completed to project the monthly user costs. 

MONTHLY USER FEES 

Based on the amount of interest shown by other land owners in Redrocks Estates and other 
areas in the vicinity of Cook Road, the number of potential water users CRWD is likely to 
service should increase dramatically in the near future. This factor served as the basis for 
requesting a deferment of loan payments to the WWDC. Consideration of this factor was 
also included in evaluating the monthly user costs. 
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Two scenarios were evaluated using the base number of 28 users and projecting the 
expansion of service to 54 users. Tables 6-1 and 6-2 below detail the projected monthly 
cost for debt retirement, operation, and maintenance of the system for the varying numbers 
of users. 

I 

TABLE 6-1 
ESTIMATE OF MONTHLY USER COST 

WWDC FUNDING ONLY 

ITEM 28 Users 

Debt Retirement - WWDC - 33% $57.88 
($1,100,000 @4%, 35 Years) 

Well Construction - WWDC - 33% $5.40 

Distribution System and Additional $36.43 
Transmission: Loan @ 7%, 30 Years 

O&M Cost $32.74 

Total Monthly Cost $132.45 

TABLE 6-2 
ESTIMATE OF MONTHLY USER COST 

INCLUDES $100,000 GRANT 

ITEM I 28 Users I 
Debt Retirement - WWDC - 33% $57.88 
($1,100,000 @ 4%,35 Years) 

Well Construction - WWDC - 33% $5.40 

Distribution System and Additional $12.44 
Transmission: Loan @ 7%, 30 Years 

O&M Cost $32.74 

I Total Monthl~ Cost I $108.46 I 
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54 Users 

$30.01 

$2.80 

$18.89 

$26.49 

$78.19 

54 Users I 
$30.01 

$2.80 

$6.45 

$26.49 

$65.75 I 



The District has adopted rules of practice and procedure which will require assessment of 
the monthly user costs based on a fixed amount for debt retirement and a cost for operation 
and maintenance of the system. Operation and maintenance costs will be assessed based 
on a fixed usage with increase assessment for users exceeding the fixed amounts. Under 
the rules of practice and procedure, the monthly user rates will be reviewed annually. 

ABILITY TO PAY 

Depending on the degree of grant assistance received, the initial monthly cost for users in 
the CRWD has the potential for being among the highest in the State. However, with the 
real potential for increased numbers of users, the monthly user cost will likely decline to a 
level which would be considered mid-range in comparison with similar systems. For 
comparison, the City of Gillette is proposing service to nearby districts at a rate of 1.5 times 
the City rate. For a monthly consumption equal to that used in making the above cost 
projections, this would equate to a monthly cost per user of $59.20 without consideration 
for the cost of constructing a transmission and distribution system. 

In reviewing the indebtedness per user, due to the size of the district and the relatively small 
number of users, an initial indebtedness of roughly $18,390 per user appears to be 
excessive. However, as stated above, with the real potential for increased numbers of 
users, this value will likely decline to more reasonable levels. 
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PROJECT IMPLEMENTATION 

DESIGN AND CONSTRUCTION SCHEDULE 

Assuming final approval by the Select Water Committee and appropriation of sufficient 
funds by the 1994 Legislature, final design and construction activities for the Cook Road 
Water Supply Project should commence by early March 1994. A schedule for design and 
construction activities is shown in Figure 7-1. Based on the timing for Legislative approval, 
finalizing contracts and mortgage, and consultant selection, initiating final design in March 
1994 may be somewhat optimistic. Delays in these items would likely push the construction 
schedule and start-up into 1995. 

LAND AND EASEMENT ACQUISITIONS 

An access and easement agreement with Burlington Northern Railroad and Nettle Creek 
Land Company were executed as part of this Level II study. For final construction, a 
permanent easement for access and location of transmission lines through the Burlington 
Northern property will be required. As part of the access agreement with Nettle Creek 
Land Company, a purchase agreement for approximately 2.5 acres was established. This 
agreement calls for the purchase of the land by the District for an established price of 
$5,000. 

Temporary construction easements and permanent maintenance easements will be 
required from residents in the Cook Road area for location of transmission lines. In 
addition, construction easements and permanent maintenance easements will be required 
from Campbell County for location of transmission lines along Cook Road, Montgomery 
Road, Echeta Road, Foxrun Drive, Redrock Drive, Sunlight Drive, and Solar Drive. 

PERMIT REQUIREMENTS 

It is anticipated the following permits and clearances will be required for the Cook Road 
Water Supply Project: 

Archeological 

Clearance from the Wyoming State Archeologist and Wyoming State Historical 
Preservation Office will need to be obtained. 

Wyoming Department of Environmental Quality (DEQ) 

A Permit to Construct, issued by DEQ, will be required prior to commencement of 
any construction activities for all storage, treatment, and transmission systems. 
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State Engineer 

The exploratory well, CRWD-1 was permitted and drilled under an exploration 
permit. This permit provides no long-term groundwater appropriation for the 
District's use of the well. A production well permit from the Wyoming State 
Engineer will be required to obtain an appropriation for use of the well as a supply 
source for the District. 
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CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

Construction of the Cook Road Water District exploratory well CRWD-1 has provided a 
proven supply source for the District. The well penetrated numerous sandstone, mudstone, 
clay and coal layers. Installation of the 1, 181 foot pump chamber will serve to isolate the 
water producing sections of the well from contamination by poorer quality waters found in 
the overlying Wasatch Formation. The well is completed in numerous sands within the Fort 
Union Formation. Effective transmissivity of the well is dependent upon the thickness, 
permeability and lateral extent of these sand layers. Aquifer testing indicated a long-term 
transmissivity of 1,600 gpd/ft. Based on the average and peak-day consumption, long-term 
depletion of the well should pose no problem for the District. Production capability of the 
well should sustain expansion of the District to as many as 54 users before additional 
capacity should be considered to meet peak-day demands. 

Results of the water quality analyses showed the water developed from the CRWD-1 well 
is within EPA primary and secondary drinking water standards with the following exceptions: 
radium exceeds the current standards very slightly, but is well within the proposed 
standards; total dissolved solids is slightly over the standard; iron exceeds the standard 
by nearly 300 percent; color and turbidity both exceed standards. 

At the time of this report, the WWDC has made a preliminary recommendation for 
appropriation of $1.1 million to complete the construction of a storage, treatment, and 
transmission system for the CRWD. These funds would apply to installation of a pump, 
motor, pitless adapter, and appurtenances for the supply well, construction of a control 
building (including chlorination system, piping, valves, etc.) for treatment, construction of 
a gas treatment tank and associated finished water storage tanks, and transmission line 
to transport the water to users within the Cook Road and Redrocks Estates areas. 

Based on the number of users, the monthly cost per user for debt retirement and operating 
and maintenance cost for the system will range from $132 to $66. Due to the potential for 
increased numbers of users in the immediate future, the WWDC is recommending 
deferment of loan payments for a period of three years to enable the District to build a cash 
reserve in meeting the debt requirements. In addition, the CRWD is presently making 
application to the Campbell County District Support Grant Program for assistance with 
construction of the distribution system and debt retirement. 

RECOMMENDATIONS 

The CRWD-1 well should be completed by installing a 50 horsepower submersible pump 
and motor on a 4-inch drop pipe to a setting of 1,090 feet. Following pump installation, the 
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well should again be disinfected with chlorine solution for 24 hours. The well should be 
pumped to waste until the heavily chlorinated water has been purged and the water is clear 
and free of any sand. Water samples should be obtained and analyzed for total coliform 
and the radionuclides (including radon) prior to placing the well into service. 

It is recommended at this time that water treatment include aeration of gas and chlorine 
disinfection (sodium hypochlorite injection) only. Due to the uncertainty of the EPA 
regulations with respect to the promulgation of the proposed radionuclide standards, 
designing and constructing a treatment process for radium removal WOUld, at this time, be 
premature. It is strongly recommended that additional analyses be made to determine if, 
indeed, radium does consistently occur in the groundwater developed by the CRWD-1 well 
at the level originally reported (Appendix F). 

Due to the sensitivity concerning groundwater development in the Gillette area, it is 
recommended that routine monitoring, as required by the State Engineer's Office as part 
of the requirements associated with obtaining an appropriation from groundwater, be 
faithfully performed. The State Engineer's Office has recommended the following to assist 
in establishing routine monitoring programs: 

Maintain accurate measurements of the total quantity of water produced from 
the well with a meter acceptable to the State Engineer. 

Report annually, no later than February 15th of each year, the total amount 
of water produced from the well during the previous calendar year to the 
State Engineer. 

Annual reports should include the well name, location, permit number, and 
type of meter used for measurements. 

At least two semi-annual measurements of the pumping water level within the 
well should be reported. Measurements should be taken after a minimum of 
24-hour of consecutive pumping. Dates for each measurement and the 
period of time during which the well had been pumped prior to measurement 
should be reported. 

At least two semi-annual measurements of the static water level within the 
well should be reported. Measurements should be taken a minimum of 24-
hour after pumping has ceased. Dates for each measurement and the period 
of time during which the well had ceased pumping prior to measurement 
should be reported. 
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Contractor: 
Drill Rig: 
Mud Pump: 

August 17, 1993 

August 18, 1993 

August 19, 1993 

August 20, 1993 

August 21, 1993 

August 22, 1993 

August 23, 1993 

August 24, 1993 

APPENDIX B 

WELL HISTORY 
COOK ROAD CRWD-1 

Williams Drilling 
Midway 2500 
Gardner Denver 5Y2 X 8 FXX-172 

Dig mud pits, rig up, haul water, drill 83A-inch pilot hole 
from 0 feet to 120 feet. Circulate, clean and shut down 
overnight. Borehole dry - no scoria encountered. 

Picked up 15-inch bit, reamed 83A-inch hole to 120 feet. 
Ran 121.65 feet 12%-inch outside diameter (0.0.) 
welded casing. Casing hung at 107.15 feet. Cemented 
with 3 yards (81 sacks) regular cement. Cement 
circulated to surface before displacement began. 
Displaced and shut down. 

Unloaded 8%-inch and 4Y2-inch casing. Cut off surface 
pipe. Run in 11-inch re-tip bit. Tagged cement at 45-
feet. Drilled cement to 10.8 feet. Trip out, change bit to 
83A-inch re-tip. Drilled 83A-inch hole from 120 feet to 360 
feet. 

Continue drilling 8%-inch diameter hole from 360 feet to 
900 feet. Trip out of hole to replace bit. 

Trip in hole with new re-tip. Continue drilling 83A-inch 
diameter hole from 900 feet to 1170 feet. Circulate on 
bottom for on hour, trip out. Rig up Goodwell, Inc., log 
hung up at 800 feet to 945 feet, pullout to recondition 
hole, shut down for day. 

Trip in hole, ream from 750 feet to 1170 feet. Circulate 
for 1 hour. Rig up logger. Log down to 1195 feet. 
Differential (1195 vs 1170) due to varying pipe lengths. 
Shut down. Rebuild mud pump. 

Finish rebuilding pump. Ream 83A-inch borehole to 11-
inches from 120 feet to 400 feet. 

Ream 83A-inch borehole to 11-inches from 400 feet to 
1070 feet. Trip out, shut down for day. 
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August 25, 1993 Ream 83A-inch borehole to 11-inches from 1070 feet to 
1195 feet. Circulate for 1 hour and 15 minutes. Trip out 
of hole and lay down drill pipe. Rig up casing crew. 
Wait of second elevators. Run casing. Fourth jOint hung 
at 160 feet. Trip out of hole and shut down for day. 

August 26, 1993 Ream 11-inch hole to 11 %-inch from 120 feet to 1070 
feet. Trip out of hole to surface pipe, thin mud. 

August 27, 1993 Trip in hole with 11 3A-inch bit, tight 110 feet to 240 feet, 
ream 1070 feet to 1195 feet. Circulate and wait on 
casing crew. Trip out of hole. Rig up casing crew and 
run in 8%-inch casing. Rig up Sun Cementers. Break 
circulation, pump in 110 sacks light cement and 250 
sacks regular, displace with water. Cement returns with 
37 barrels displaced, lost circulation with 50 barrels 
displaced. Plug down, displaced 75 barrels. Depart 
site. 

August 30, 1993 Rig up and run bond log. Cement top at 155 feet. Light 
cement from 155 feet to 425 feet. Transition cement 
from 425 feet to 500 feet. Premium cement from 500 
feet to 1195 feet. Cement with 3 yards cement from 155 
feet to surface. Discharge roughly 1 yard to pit. 

September 2, 1993 Received 200 feet triple-extra-strong stainless steel well 
screen. 

September 3, 1993 Trip in hole. Tag cement at 1180 feet. Shoe at 1181 
feet. Drill 77At-inch borehole from 1195 feet to 1470 feet. 
Circulate for half an hour, shut down. Wait on Baker 
liner hangar. Trip out of hole, hung up at 1230 feet, 
circulate, shut down for day. 

September 4, 1993 Cut 20 feet off drill pipe, weld on joint. Bring in pulling 
unit, pull to 132,000 pounds, circulate. Leave over night 
at 120,000 pounds. 

September 5, 1993 Pull to 170,000+ pounds, free pipe. Trip out of hole to 
change bit. Trip in hole to 1180 feet, shut down for day. 

September 7, 1993 Rig up, move rig back on hole. Trip in hole and 
continue drilling 77At-inch hole from 1470 feet to 1592 
feet. Fix drive line, circulate. Trip out of hole. 

September 8, 1993 Trip in hole and continue drilling 7%-inch diameter hole 
from 1592 feet to 1836 feet. Circulate for 15 minutes, 
trip out of hole, shut down for day. 
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September 9, 1993 Evan Green on site. Continue drilling 77,.a-inch diameter 
hole from 1836 feet to 1965 feet. Trip out of hole. 

September 10, 1993 Trip in hole and ream from 1877 feet to 1965 feet. 
Drilling 77A1-inch diameter borehole from 1964.6 feet to 
2212.0 feet (total depth), circulate on bottom. Trip out of 
hole and lay down pipe. Run geophysical logs. Tool 
hung up at 2044 feet, come out of hole and shut down. 

September 11 ,1993 Trip back in hole to condition for second attempt to run 
geophysical logs on the hole. Kelly up and ream the 
last 8 joints down, circulate on bottom for one hour. 
Added two more buckets of polymer to the hole. Trip 
out and prepare to run geophysical logs. Run electric 
log, hole fill at 2195 feet, log from 2195 feet to casing 
(1185 feet). Run density log from 2186 feet to 1275 
feet. Log ran short due to fill then cut off at 1275 feet as 
driller afraid that a piece of cement is below casing that 
will hang caliper arm. Screen intervals picked, marked 
pipe joints for cutting. 

September 12, 1993 Cut 4 Y2-inch casing for liner design. Install liner well 
casing and screen to 2,205 feet. Set liner hanger 
assembly. Shut down for day. 

WELL DEVELOPMENT 

September 15, 1993 Trip out of hole and break down setting tool. Trip in 
hole with jetting tool to 2200 feet. Circulate two loads 
of water (approximately 7,-000 gallons). Begin jetting 
lower screen intervals. Not rotating jet. Lifting jet 
through screen section 2 roughly 9 inches per minute. 
Returns cloudy with drilling muds, polymer and 
formation sands. 

September 16, 1993 Beginning jetting second screen· interval. Continue 
jetting through each screen interval. Returns still 
cloudy with mud, polymer and sands. Circulate 3,500 
gallons of fresh water above upper most screen 
interval. Shut down and drain pumps. 
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September 17, 1993 Trip out of hole and remove jetting tool. Trip in hole to 
1073 feet. Static water level at 237.8 feet (KB) via 
sounder. Begin air lift operations. Discharge 
estimated at 60 gpm using weir. Rate dropped to 17.5 
gpm after 2.5 hours of lifting. Add pipe to 1136 feet. 
Rate increased to 40 gpm. Lift for 1 hour. Shut down 
and trip out of hole for bailing. Make 12 passes 
through screen sections with bailer. Shut down for 
day. 

September 18, 1993 Continue bailing. Trip in hole to 1167 feet. Static at 
630 feet. Unload hole at 235 psi. Rate estimated at 
40 gpm. Shut down after 1 hour and trip in hole to 
1259 feet. Unload hole at 269 psi. Rate stabilized at 
43 gpm. Returns clearing with formation sand present. 
Shut down after 2.25 hours for 30 minutes for recovery 
of well. Unload hole at 263 psi. Rate stable at 50 
gpm. Shut down after 1.5 hours, rate declining to 42 
gpm. Rig up bailer. 

September 19, 1993 Bail from TO. Roughly 2 foot of sand returned in 
bailer. Trip in hole to 1259 feet. Static per driller at 
840 feet. Unload hole at 282 pSi. Returns rusty 
initially. Flow stabilize at 64 gpm. Discharge declining 
to 46 gpm after 1 hour. Trip in hole to 1413 feet. 
Unload hole at 270 psi. Discharge from 45 to 52 gpm. 
Returns clearing still sand. After 2 hours of lifting, 
surge compressors for 30 seconds intervals. Trip out 
of hole for bailing. Bail for 15 minutes. Trip in hole to 
1106 feet. Unload at 200 psi. Discharge stabilized at 
38 gpm. Returns still sandy. Shut down after 3 hours 
for day. 

September 20, 1993 Unload well at 200 psi. Discharge stabilize at 38 - 41 
gpm. Trip in hole after 1 hour to 1600 feet. Unload 
hole at 410 psi. Discharge from 27 - 38 gpm. Surge 
compressors for 30 - 60 second intervals for 3.5 hours. 
Trip in hole to 1933 feet and unload hole. Discharge 
very dirty with sand. Shut down after 2 hours. 
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September 21, 1993 Unload hole at 500 psi. Begin surging in 1 - 2 minute 
intervals for 2 hours. Trip in hole to 2147 feet. Unload 
at 560 psi. Returns clearing. Little or no polymer 
present. Still some sand. Discharge average 38 gpm. 
Shut down after 4.5 hours for 30 minute recovery. 
Unload well at 550 psi. Discharge 27 - 52 gpm. 
Returns became very "milky" with polymer after 1.5 
hours. Begin surging with 15 minute recovery periods 
for next 3.5 hours. Returns still showing polymer. 

September 22, 1993 Unload hole at 550 psi. Returns rusty initially. Begin 
surging in 10 minute recovery/20 minute pumping 
intervals. Returns still showing polymer. Discharge 
roughly 35 gpm. Shut down after 4 hours and trip out 
of hole to 1106 feet. Unload well at 180 psi. 
Discharge still milky with more sand. Trip out of hole 
after 1.5 hours for bailing. Initiate bailing through 
screen sections at 25 feet per second (fps). All screen 
intervals open evident during bailing operations. Trip in 
hole to 1106 feet. Unload at 180 psi. Returns milky 
with sand. Discharge rate 38 - 50 gpm. Shut down 
after 2 hours. 

September 23, 1993 Trip in hole to 1259 feet. Unload hole at 261 psi. 
Returns very rusty initially clearing after 5 minutes with 
minor sand. Returns showed significant polymer and 
sand after 15 minutes. Rate increased to 66 gpm. 
Add in third compressor (1500 cfm total) after 1.5 
hours. Trip out of hole to 1135 feet. Unload hole at 
202 psi. Rate increased to 60 - 75 gpm. Returns still 
milky with polymer and sand. Trip out of hole for bailer 
after 2.5 hours. Bail through all screen sections. All 
screens open. Trip in hole to 2147 feet. Unload well 
at 610 psi with 1250 - 1300 cfm. Discharge 68 gpm. 
Continue air lift for 5 hours. Returns clearing with very 
no significant polymer present. Only minor sand. Shut 
down air operations. 

September 27, 1993 Trip out of hole and rig down. 
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September 30, 1993 Install test pump. 

October 3, 1993 Start up test pump. Discharge at 140 gpm. Returns 
showing significant sand and polymer. Continue 
pumping for 6.5 hours to further development. Shut 
down for day. 

October 4, 1993 Start up test pump. Discharge at 120 gpm. Returns 
clearing. Shut down after 10 hours. Discharge 
deClining to 100 gpm. 

October 5, 1993 Start up test pump. Discharge 110 gpm. Returns 
clearing. Only minor sand. Shut down after 4.5 hours 
to allow for recovery prior to testing. 
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APPENDIXC 

PENETRATION RATES 

Soda Butte Services, Inc. 
Engineering, Consulting & Exploration 



Depth (ft) 0 10 20 
0 1.43 0.63 0.71 

100 2.00 1.43 1.58* 
200 1.58* 1.58* 1.58* 
300 1.67 1.67 2.50 
400 2.00 1.67 1.67 
500 2.00 2.50 3.33 
600 3.33 2.00 1.67 
700 1.00 0.91 0.83 
800 2.50 3.33 2.50 
900 0.43 0.71 0.42 
1000 0.83 0.62 0.83 
1100 0.59 0.83 0.59 
1200 4.01 4.07 3.48 
1300 1.67 1.85 2.07 
1400 0.59 0.66 1.23 
1500 1.75 2.49 2.00 
1600 0.16 0.62 1.09 
1700 0.48 0.52 0.51 
1800 0.42 0.63 0.71 
1900 0.83 0.44 0.43 
2000 1.38 0.92 1.90 
2100 0.79 1.52 0.65 
2200 1.76 0.16 

* - Drillers Estimate 

APPENDIXC 

PENETRATION RATES 
COOK ROAD CRWD-1 

(feet/minute) 

30 40 50 
2.50 2.00 1.25 
1.58* 1.58* 1.58* 
1.58* 1.58* 1.58* 
1.25 1.00 1.00 
1.67 2.00 1.67 
1.67 1.67 1.25 
2.50 1.25 1.25 
0.71 0.91 2.00 
1.25 1.25 0.83 
0.77 0.71 0.83 
0.67 0.50 0.56 
0.71 3.33 3.33 
2.73 1.32 1.22 
1.54 1.13 1.22 
0.99 0.91 0.91 
1.78 0.95 1.63 
0.78 0.54 0.98 
0.50 1.24 1.75 
0.79 0.85 0.59 
0.40 0.10 0.27 
1.46 0.58 0.44 
0.35 0.34 0.36 

C-1 

60 70 80 90 
1.67 0.91 1.43 2.50 
1.58* 1.58* 1.58* 1.58* 
1.58* 1.67 1.43 1.00 
2.00 1.67 1.43 1.43 
1.43 1.67 2.00 3.33 
1.00 1.25 1.67 2.00 
1.43 2.00 0.91 1.11 
5.00 3.33 3.33 3.33 
1.43 2.50 2.00 0.71 
1.00 0.83 0.91 0.56 
0.50 0.45 0.62 0.56 
2.00 2.00* 2.00* 2.78 
1.53 1.80 2.48 2.79 
1.23 1.19 1.52 0.93 
0.61 0.91 0.67 0.66 
3.57 2.25 0.84 0.76 
0.76 0.56 1.47 0.97 
1.83 1.85 1.17 0.46 
0.80 1.60 2.18 1.28 
0.37 0.80 0.69 0.67 
0.32 0.33 0.65 0.44 
0.29 0.81 0.93 0.40 



APPENDtXD 

BIT RECORD 

Soda Butte SetVice~ Inc. 
Engineering, Consulting & Exploration 



Bit # Size 
(in) 

1. 83A 

2. 15 

1. 83A 

3. 83A 

4. 11 

5. 11% 

6. PAl 

7. PAl 

8. PAl 

APPENDIX D 

BIT RECORD 
CRWD·1 

Type Condition 

Long Tooth Rock Bit Used 

Long Tooth Rock Bit Used 

Long Tooth Rock Bit Used 

Long Tooth Rock Bit Retip 

Long Tooth Rock Bit Used 

Long Tooth Rock Bit Used 

Long Tooth Rock Bit Retip 

Long Tooth Rock Bit Retip 

Long Tooth Rock Bit Retip 

D-l 

Depth In Depth Out Footage 
(ft) (ft) 

0 120 120 

0 120 0 

120 900 780 

900 1200 300 

120 1200 0 

120 1200 0 

1200 1470 270 

1470 1965 495 

1965 2232 267 



APPENDIXE 

LITHOLOGIC DESCRIPTIONS 

Soda Butte Service$, lnc~ 
Engineering, Consulting & Exploration 



Depth 
(ft) 

0-20 

20-30 

30-50 

50-60 

60-70 

70-110 

110-120 

120-130 

130-140 

140-150 

APPENDIX E 

UTHOLOGIC DESCRIPTIONS 
COOK ROAD • CRWD-1 

Principal Uthology Deacription 

Clay Yelowish orange'> Ight grayish tan, 
sightly plastic, sightly slty, minor 
trace of coal chips, soft. 

Clayey sand Yelowish grey, very fine to fine sub-
angular 10 sub-rounded, sightly 
carbonaceous/calcareous plus oive 
grey to brown, fissie carbonaceous 
shales. 

Claystone Greenish grey to ight grey, soft 10 
medium hard, sightly silty, moderately 
plastic, becoming sandier with depth, 
ight grey, very fine, sub-angular 10 
sub-rounded soft with somelght tan 
'> yelowish grey sands. 

Mudstone Olve grey, sightly clayey, sightly 
fissie, moderatBly hard 10 soft, plus 
coal, black moderately hard, plus clay, 
ight grey, soft, very plastic, plus minor 
trace of sand, yelowish grey 10 grey, 
very fine to fine quartzitic grained. 

CoallM udstone As above (AA) plus minor amount of 
olve grey,> grayish brown 
carbonaceous shale/mudstone plus 
traces of plant roots. 

Mudstone Olve grey, carbonaceous, soft 10 
moderatBly hard, sightly slty, plus 
trace of yelowish brown, very fine, 
sub-angular loose, soft, sand. 

Mudstone AA plus yelowish brown (hematite 
stained moderatBly hard to soft, silty 
mudstone). 

Mudstone Bluish grey, moderately hard, saty, 
plus trace of very coarse, SUb-angular 
quartzite sands, plus trace of brown, 
soft, silty mudstone. 

Mudstone AA plus coal, black, moderately hard 
(trace). 

Mudstone Bluish grey, moderately hard to hard 
with trace of pyrite, plus trace of 
coarse sub-angular, loose sands. plus 
brown mudstone. AA. 
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DriHing Charact8ristics 

Hard @ 27 feel 

Smooth, fast drilling. 



Depth 
(ft) Principal Uthology Deacriplion Drilling Characteristics 

150·160 Sand Bluish grey, coarse, sub-angular t> 
sub-round, quartzitic plus pyrite (trace) 
plus trace of gypsum crystals (very 
coarse grained size). 

160-170 Sand AA (slightly more gypsum), plus 
moderate amount of light blue 
mudst>ne, sRty, moderately hard. 

170-200 Coal Black, moderately hard to hard, 
slightly fissie with trace of sulfur (?) 
crystals (yelow crystal). 

200-210 CoaVClaystone Coal AA, plus light bluish grey soft, 
sightly to moderately plastic clay. 

210-230 Claystone Light bluish grey to light olive green 
AA, plus ivory to white, moderately 
hard, silty mudstone. 

230-240 Claystone AA, plus mudstone AA. 

240-250 Claystone AA. 

250-260 CoaVClaystone Coal, black to brownish black, 
moderately hard, plus claystone AA. 

260-270 Coal/Mudst>ne Coal AA, plus bluish grey to Ight olve 
grey, moderately hard, sJty mudstone. 

270-280 ClaystoneIMudstone Light bluish grey, soft, slightly plastic 
claystone AA, plus mudstone, bluish 
grey to light olive grey, moderately 
hard AA, plus trace of medium 
grained, quartzitic, sub-angular sands. 

280-290 ClaystoneIMudstone AA, plus trace of gypsum and pyrite. 

290-300 Coal Black, slightly fissile, moderately hard 
to soft plus claystone AA. 

300-310 ClaystonelMudstone See 280-290. 

310-320 Cia ysto nelM udsto ne AA. 

320-330 Cia ysto nelM udsto ne AA. 

330-340 Cia ysto nelM udsto ne AA. 

340-350 Claystone Light bluish grey, very soft, silty, 
s~ghtly plastic, plus mudstone, light 
bluish grey, moderately hard, silty, 
plus coal, black AA. 

350-360 Claystone AA. 

360-370 Mudstone Greenish to bluish grey, soft, slightly 
clayey, plus trace of coal, black, hard. 

370-380 Mudstone AA. 
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Depth 
(ft) Principal Uthology De8Cription DriUing Charactl8ristics 

380-390 Mudstone Greenish to bluish grey, soft AA, plus 
sand, ightgrey, very fine, loose, silty, 
su~ound,quartz~. 

390-400 Mudstone Greenish grey to bluish grey, soft, AA 
plus trace of oive grey, sigh~ fissile 
carbonaceous shale, soft. 

400-410 Mudstone AA 

410-420 Mudstone AA, plus trace of sand, very fine 
grained, sub-round quartzitic ight 
grey. 

420-430 Coal Black, non-issie, hard to moderately 
hard. 

430-440 Coal/M udsto ne Coal AA, mudstone, ight greenish 
grey to bluish grey, soft, very sightly 
clayey plus trace of buff colored, 
moderately hard siltstone. 

440-450 Mudstone Bluish grey, soft plus grey slgh~ 
plastic clay, plus trace of buff siltstone 
AA. 

450-460 Mudstone AA. 

460-470 Mudstme/Claystone Bluish grey, soft, sightly, non-plastic, 
plus oive grey carbonaceous shale, 
soft, sightly fissle. 

470-480 Mudstone Bluish grey, soft to moderately hard 
plus trace, grayish brown to oive grey, 
fissie, moderately hard carbonaceous 
shale. 

480-490 Claystone Light grey '10 bluish/greenish grey, 
soft, non-plastic, silty, plus traces of 
tan to buff, hard siltstone, plus trace of 
buff, soft bentonite. 

490-500 Claystone AA without bentonite. 

500-510 Claystone AA. 

510-520 Claysmne Bluish grey, soft, silty, non-plastic plus Smooth, fast, constant drilling. 
trace of tan to buff, hard, siltstone 
chips. 

520-530 Claystone AA without siltstone. AA. 

530-540 Mudsmne Light grey, moderately hard to hard, AA. 
plus buff siltstone chips AA, plus olive 
grey, slightly fissile carbonaceous 
shale. 

540-550 ClaystonelMudstone Mudstone AA, plus light grey, soft, AA. 
silty claystone. 
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Depth 
(ft) Principal Uthology Description Drilling Characta ristics 

550-560 Claystone Grey to greenish grey, very soft AA. 
plastic, plus trace of olive grey to 
black, carbonaceous shale - coal. 

560-590 Coal Black, moderately hard to friable, Smooth, consistent drilling 560 
becoming clayier with depth. feet to 570 feet, rougher 570 

feet to 575 feet, very rough at 
579 feet, intermittently rough 
580 feet to 585 feet, smooth 585 
feet to 590 feel 

590-600 Coal AA, plus silty claystone soft, light grey Smooth, consistent. 
to bluish grey. 

600-610 Coal AA. Smooth, fast, driUing. 

610-620 Coal AA plus loose (trace) sub·angular, AA. 
medium to coarse grained, quartzitic 
sand, plus pyrite. 

620-630 Sand Light grey, (slightly salt and pepper AA. 
textured) glauconitic, medium grained, 
sub-round to round, very well sorted. 

630·640 CoallSand Coal, black, moderately hard, sighfy AA. 
friable plus sand, loose, coarse 
grained, sub-angular to sub-round, 
quartzitic plus trace of pyrite. 

640·650 CoallSand AA, less sandy plus minor amount of AA. 
bluish grey to greenish grey 
mudstone, moderately hard, silty. 

650-660 CoallM udsto ne Coal, black AA plus greenish grey AA. 
mudstone AA, plus ight grayish 
maroon mudstone, modera181y hard to 
soft plus sand, coarse to very coarse, 

. quartzitic, sub-angular to sub-round 
grains. 

660·670 Claystone Greenish grey, soft, plus greenish Rougher drilling 662 feet to 670 
grey, soft, friable, silty mudstone, plus feet. 
coal, black, moderately hard plus 
yelowish brown, soft, sity 
mudstone/siltstone with maroonish 
streaks. 

670-680 Mudstone Greenish grey and maroon, AA, fairty rough, consistent. 
moderately hard. 

680-690 Claystone Greenish grey, soft, plus olive grey to S6ghtly smoother 685 feet to 
brownish grey, moderately hard to 690 feet. 
soft, silty mudstone, plus coal AA. 

690·700 Claystone AA plus sand, very fine grained, sub- AA, faster at 698 feet 10 700 
angular, quartzitic sand loose. feet. 

700-710 Claystone AA. Slightly rougher. 
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Depth 
(ft) Principal Uthology De8Cription Drilling Characteristics 

710-720 Claystone!Mudstone Greenish grey, soft, plus greenish AA. 
grey, friable, moderat81y hard, sity 
mudstone, plus coal AA. 

720-730 Claystone!Mudstme Ught oive grey, soft. silty claystone Slower, slightly rough drilling. 
plus ight green and maroon sighlly 
friable, sity, moderat81y hard to soft 
mudstone, plus coal AA. 

730-740 ClaystonelM udstone AA, plus trace of soft. yelowish Slow, steady drilling. 
brown, silty mudstone. 

740-750 ClaystonelM udstone AA, plus dark grey to oive grey, Slow, steady drilling. 
moderat81y hard, friable mudstone. 

750-760 ClaystonelMudstone AA. AA, drill break at 760 feel 

760-770 ClaystoneIMudstone AA. Fast, smooth drilling. 

770-780 Sand Oive grey to grey, very fine AA. 
slty/clayey, sigh1ly glauconitic, sub-
angular, quartzitic. 

780-790 Sand M. AA. 

790-800 Sand M. AA. 

800-810 Sand Ught grey, very fine to coarse, sub- AA. 
angular to sub-round, glauconitic, 
quartzitic, loose, plus pyrite (trace). 

810-820 Sand Light grey, fine to medium, round to AA. 
well round, well sorted, sighlly 
glauconitic, loose, quartzitic, plus coal, 
black, moderattly hard. 

820-830 Sand Ught grey, (sight salt and pepper Slightly rougher, slower drilling. 
. t8xture), loose, medium grained,· very 
weUsorted,glauconitic,quartzitic 
sand, well rounded, plus "ace 
brownish grey to oive grey clay, non-
plastic, soft. 

830-840 Sand Light grey (AA), medium to coarse, Sightly rougher, somewhat 
sub-round to round, loose. choppy. 

840-850 Mudstone/Claystone Light green and maroon, moderately Rough, slightly hard at 848 feet. 
hard, stightly friable, plus brownish 
grey to olive grey, soft, non-plastic 
claystone plus grey to greenish grey, 
loose to moderately cement8d, very 
fine to coarse sand, (cemented sands 
are very fine) round to sub-angular, 
quartzitic. 

850-860 Mudstone/Claystone Light green and maroon mudstone AA Smooth, steady drilling. 
plus claystone AA, only less sand -
sandy claystone, plus coal, brownish 
black, moderately fiss~e, soft to 
moderately hard. 
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Depth 
(ft) Principal Uthology Description Drilling Characteristics 

860-870 Claystone Olive grey to brownish grey, soft, Rough at 865 feet, intermittently 
plastic, greasy. rough 865 feet to 870 feet. 

picking up at 868 feet to 870 
feet. 

870-880 Sand Brownish grey, very fine to coarse, Smooth, steady drilling. 
sub-angular to sub-round, quartzitic, 
loose, plus claystone AA plus coal, 
black, moderately hard to hard. 

880-890 Sand Greenish grey, loose, soft, fine AA. 
grained, moderataly sorted, rounded 
plus green"ish grey and brown clay, 
soft, greasy, plastic. 

890-900 Sand Greenish grey, loose, soft, fine AA. 
grained, moderately sorted, round 10 
sUb-round, plus coal, black moderately 
hard 10 hard, non-fissle. 

900-910 Mudstone/Coal Light green, soft 10 moderately hard, Hard, stiff at first to steady, 
sigh~ sity, plus coal, black, consistent drilling. 
moderately hard, non-fissle, plus olive 
grey, non-plastic clays1Dne. 

910-920 Mudstone/Coal AA plus 1race of tan very hard Steady, consistent drilling. 
silts1Dne chips. 

920-930 Claystone/Coal Olive grey, soft, sightly plastic, greasy Sight drill break at 922 feet 
clays1Dne, plus ight green mudstone (pressure and bit drop), steady 
AA, plus coal AA, plus ight green, until 928 feet then rough, slow, 
very fine, soft sub-round quartzitic choppy drilling. 
sand (trace). 

930-940 Claystone/Coal Olive grey, soft, plastic, greasy Staady consistent drilling, 
clayslone, plus light green mudstone slightly chattery. 
AA, plus coal AA with trace of pyrite, 
plus 1race of silty, moderately soft, 
brown clayslone, plus trace of fine 
sub-round quartz sands. 

940-950 Claystone Olive grey to brown, very soft, plus Steady, slow drilling, sightly 
trace of white to buff soft bentonite slower at 847 feet to 950 feet. 
plus trace of pyrite. 

950-960 Claystone Olive grey to brown, very soft, sticky, Slow, steady drilling. 
plus trace of bentonite AA. 

--Top of Wyodak (Upper)--
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Depth 
(ft) Principel UthOIogy De8Cription Drilling Characteristics 

960-970 Coal Black, sightly fissie, moderately hard M. 
to hard, plus buff bentonite soft, plus 
claystone M, plus oive grey, 
moderately hard mudstone. 

970-980 Coal Black, sightly tissie to non-fissie, Sightly slower, little more 
modera1e1y hard to hard. chattery drilling. 

980-990 Coal AA. Slow, slightly choppy/chattery 
drill. 

990-1000 Claysto nelM udsto ne Oive grey to brownish grey soft, Sightly rough at 990 fee to 991 
claystone, plus Ight green modera1e1y feet, remainder slow, steady 
hard, slty mudstone. drilling. 

1000-1010 CoallM udstone Coal, black, non-lissie, hard, plus light AA, smooth slightly faster 1002 
green, slty, moderately hard to soft feet to 1007 feet, very rough, 
mudstone, plus oive grey to grey hard at 1007 feet to 1008 feet, 
claystone, soft, plus 1race of light grey, smooth 1008 feet to 1010 feel 
very hard marlstone. 

1010-1020 Claystone/Coal Light oive grey to grey, soft to Slow, stead y drilling, rough at 
modera1e1y stiff, sightly slly, non- 1015 feet to 1016 feel 
plastic claystone, plus coa.1 AA. 

1020-1030 Claystone Light oive grey to grey, soft to Slow, steady drilling. 
moderately stiff, sightly sIly, plus 
sand, sift to very fine, sub-round, 
loose quartzitic. 

1030-1040 Mudstone Dark oive grey to grey, moderately AA. 
hard to hard, plus sand,lght grey, 
sightly glauconitic, very fine, sub-
round to round, slty quartzite, loose, 
plus oive grey claystone AA. 

1040-1050 CoaVClaystone Coal, black, soft to moderately hard, AA, slightly slower. 
non-tissie plus oive grey soft 
claystone plus modera1e1y cemented, 
slty, moderately calcareous 
sandstone, very fine, sub-round to 
round quartzitic, sligh1ly glauconitic 
(salt and pepper texture). 

1050-1060 Coal Black, soft to moderately hard, non- Slow, steady drilling, 
tissle, plus olive grey, soft claystone intermittently rough. 
(moderate amount). 

1060-1070 Coal Black, soft to moderately hard, slightly Slow, stightly rough, steady 
friable, non-fissle, plus nce drilling. 
calcareous cemented sandstone, very 
fine, sub-rounded, quartzitic (salt and 
pepper texture). 

1070-1080 Coal AA, plus 1race of tan, very hard Slow, steady drilling. 
siltstone, plus trace light green, soft to 
moderately hard mudstone. 

1080-1090 Coal AA without mudstone. Slow, smooth, steady drilling. 
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Depth 
(ft) Principal Uthology Description Drilling CharaClllri8tics 

1090-1100 Coal AA, plus trace of maroonish yelow, AA. 
very hard siltstone, plus trace of pyrite 
crystals. 

1100-1110 Coal Black, soft to moderately hard, non- Slighdy rough at 1100 feet, 
fissie, slighdy friable. slow, steady. 

1110-1120 Coal AA Slightly faster, smooth drilling. 

1120-1130 Coal AA, plus light greenish grey Very rough at 1120 feet, but 
moderately soft to modera.1y hard dropped at 1121 feet to 1122 
muds1One, plus minor amount of olive ·feet, smooth, sightly faster 
grey 10 brownish grey, soft clay. driUing. 

1130-1140 CoaVClaystone Coal AA, plus light grey 10 bluish grey, Smooth, bit drop at 
soft. slightly silty, non-plastic approximately 1136 feel 
claystone. 

1140-1150 Sand/Coal Light grey, very fine, loose, quartzitic, Smooth, very fast drilling. 
sub-angular to sub-round, clayey plus 
coal (contamination?) AA. 

1150-1160 Sand/Coal Very fine, with trace of medium, sub- AA. 
angular 10 sub-round, loose, quartzitic, 
clayey sand plus clay AA. 

1160-1170 Sand Light grey, fine grained, sub-round to AA. 
round, very well sorted, slightly 
glauconitic, loose quartz sands. 

1170-1199 No sample. 

1199-1205 Sand Yelowish brown to brownish grey, 
loose, fine to medium, sub-round 10 
round, quartzitic and yelow sulphur? 
grains (orange to organgish brown 
grains), plus some iron stones, p'us 
coal (25%), black, moderately hard, 
plus greenish grey, moderately hard to 
hard mudstone 

1205-1215 Sand AA. 

1215-1225 Sand Light grey, loose, well sorted, fine 
quartz grains, sub-round to round, 
slighdy glauconitic plus coal (5%) AA 
plus greenish grey, silty mudstone, 
moderately hard. 

1225-1235 Sand Light grey (slight salt and pepper 
texture), very well sorted, loose, 
medium, sub-round to round quartz 
(trace of yeDow sulfur?) grains, sfighdy 
glauconitic. 

1235-1245 Sand AA. Drilling slower at 1240 feet. 

1245-1255 Sand AA. 

1255-1266 Sand AA. 
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Depth 
(ft) Principal Ulhology Deecription Drilling Chllracteriatics 

1266-1276 Sand Brownish grey, loose, sity, fine t> Drilling break at 1276 feel 
medium, sub-round to round quartz 
grains, sightly glauconitic plus 1race of 
buff, hard siltstone. 

1276-1286 Sand AA {without trace to buR sihstone. 

1286-1297 ClaylSand Brownish grey to ight oive grey, 
sandylsity, sightly plastic, silt t> 
medium quartz, sub-angular to sub-
round grains. 

1297-1307 ClaylSand AA. Drilling slower at 1300 feel 

1307-1317 Sand Ught brownish grey (salt and pepper Lost fluid at top of coal. 
texture) weI sorted, sightly sity, fine, 
sub-round to round quartz grains, 
loose. 

1317-1328 Coal Black. soft, non-fissle (sightly friable) 
plus sity sand AA. 

1328-1338 Coal Black. soft, slightly friable. 

1338-1348 Coal AA, plus slty sand. Ight brownish 
grey, silt t> fine grained, quartz sands, 
sub-angular to sub-round, loose. 

1348-1358 Coal AA ,but with less aIty sand. 

1358-1368 Sand Light grey, loose, very fine to fine, 
sub-round to round, loose. quartzi1ic. 

1368-1378 Sand/Coal Ught brownish grey to Ight oive grey, 
loose, shy, silt to medium, quartz 
grains, sub-angular to sub-round plus 
30% coal. 

1378-1388 Coal Black. moderately hard, non-fissle 
plus moderate amount of sandy 
shalelshaley sand, ight greenish 
brown, silt to very fine sands. 

1388-1398 Sand Light oive grey, loose. moderately to Drilling hard at 1393 - 1394 feel 
well sorted, fine, sub-round to round 
quartzitic, sightly silty plus trace of 
shaley sand/sandy shale AA. 

1398-1408 Coal Black. moderately hard, sightly fissile, Hard at 1393 - 1394 feet. 
plus moderate amount of sand and Drilling slower, hard at 1400 -
shale y sand AA. 1402 feet. 

1408-1419 Sand/Coal Light brownish grey, loose, well Drilling hard at 1408 - 1409" 
sorted. fine, sub-round to round quartz 1415 - 1417 feet. 
grains plus coal AA plus moderate 
amount of brownish t> greenish grey 
silty mudstone, moderalBly harcf. 

1419-1429 Sand Light brownish grey, loose AA. 
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Depth 
(ft) Principal Uthology Description Drilling Characteristics 

1429-1439 SandlSiltstone Sand AA plus tight brown t) tan, well 
cemented, hard siltstone plus ight 
greenish grey, silty shale, soft, non-
fissie. 

1439·1450 Sand/Coal Light brownish grey, loose, moderately 
to well sorted, fine, sub-angular to 
round quartz grains with siltstone 
chips (AA), plus coal, black. 
moderately hard to hard. 

1450-1460 Shale/Coal Light greenish grey to Ight brownish 
grey, soft to moderately hard, sity 
plus coal AA, plus moderate amounts 
of loose sand AA. 

1460-1470 Shale/Coal AA. 

1470-1480 Shale/Coal AA. 

1480-1490 Claystone/Coal Light greenish grey to brownish grey. 
soft, non-plastic plus coal, black non-
fissle, moderately hard to hard, plus 
"ace of tan to Ight brown, hard 
siltstone, plus very fine to medium 
loose, sub-angular to sub-round quartz 
sands. 

1490-1500 Claystone/Coal AA, less sand, moderate amounts of 
Ight greenish grey mudstone/shale, 
soft to moderately hard. 

1500-1510 Shale Light greenish grey, soft to moderately Drill break at 1506 feet. 
hard, non-fissile, plus moderate 
amount of brownish grey clay, soft, 
non-plastic, plus trace of Ight grey to 
white, very hard, well cemented -
(calcareous) very fine, sub-round 
sandstone plus trace of pyrite plus 
trace hard, brown siltstone. 

1510-1520 SandlShale Light grey to ight greenish brown, 
loose, very fine to coarse, 
predominantly coarse, sub-angular to 
sub-round, quartzitic plus shale, light 
greenish grey AA, plus minor amount 
of brownish black, carbonaceous 
shales. plus trace of pyrite and 
siltstone AA. 

1520-1530 Sand Light brownish grey. loose very fine to Drilling break at 1524 feet. 
coarse, predominantly coarse, sub-
round quartzitic plus coal, black 
moderately hard to hard 
(contamination from above?) 

1530-1540 Sand AA (very poor sample - poor cutting Poor returns. 
return) 
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Depth 
(ft) Principal Uthology Description Drilling Characteristics 

1540-1550 Sand Light brownish grey, loose, very fine to Drill slower at 1545 feel 
coarse, predominantly coarse, sub-
angular to sub-round, quartzitic with 
trace of pyrite and tan, hard sii1sk>ne. 

1550-1560 CoaVPyrite Black, moderately hard k> hard, non- Drill break at 1557 feel 
fissie, plus abundant amount of pyrite 
plus moderate amount of sands AA. 

1560-1571.5 Claystone Light grey to grey, slightly slty, soft, 
sigh1ly plastic. 

1571.5-1581.5 Claystone AA. 

1581.5-1591.5 Claystone AA plus trace pyrite. Drilling slower at 1583 feet 

1591.5-1600.9 CoaVClaystone Coal, black, moderately hard to hard, 
plus claystone AA, plus moderate 
amount of light greenish grey, non-
fissie shale, plus trace of pyrite, 1race 
light brown hard siltstone and trace of 
very weD cemented, very fine grained 
calcareous sandsk>ne. 

1600.9-1610.9 Shale/Coal Light grayish green and light oive Hard drilling at 1602 feet ~ 
grey moderately hard 10 soft shales, 1608 feet 
silty, plus coal AA, plus trace to 
moderate amount of sitstone AA 

1610.9-1620.9 Shale Shales AA. 

1620.9-1631.9 Shale Light grayish green and ight oive 
grey, moderately hard, non-fissie, plus 
trace of soft, brownish grey clay, non-
plastic slty. 

1631.9-1641.9 Shale/Claystone Shales AA plus ight grey, soft, sity to 
sandy claystone, sands, quartzitiC, 
very fine to silt, sub-angular to round 
(poor returns). 

1641.9-1651.9 Shale Shales AA, plus sand AA, plus coal, 
black, moderately hard, sightly friable 
(poor returns). 

1651.9-1662.8 Claystone Light grey, soft, silty/sandy, non-
plastic, plus shales and coal AA. 

1662.8-1672.8 Coal Black, moderately hard, sightly friable. Hard at 1665 feet to 1670 feel 

1672.8-1682.8 Coal AA. 

1682.8-1693.8 Shale Light grayish green and light oive Drilling break at 1687 feet. 
grey, soft to moderately hard, non-
fissie, silty/sandy sand, very fine, sub-
angular to sub-round quartzitie plus 
trace pyrite. 

1693.8-1703.8 Shale Shales AA, plus sands and pyrite AA, Drilling slowed 1696 feet. 
plus trace of light brown, hard 
siltstone. 
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Depth 
(ft) Principal Uthology Description Drilling Characteristics 

1703.8-1713.8 ShalelSand Shale AA, light grey to light grayish 
brown, very fine, loose quartzitic, sub-
angular" sub-round. 

1713.8-1724.4 ShalelSand AA plus trace of brown, very hard 
siltstone (non-calcareous) (poor 
sample cuttings due to polymer). 

1724.4-1734.4 Claystone Light grey, soft, non-plastic sily/sandy. 
sands, silt to very fine, sub-angular to 
sub-round, quartzitic. 

1734.4-1744.4 Claystone AA plus moderate amount of light Drilling break at 1738 feel 
olive grey and greenish grey, 
moderately hard, non-fissile shale plus 
trace, buff, soft bentonite. 

1744.4-1755.3 Claystone Light grey AA, slighlly plastic, plus 
shales AA. 

1755.3-1765.3 Claystone AA. 

1765.3-1775.3 Claystone Light grayish brown, soft, sligh1ly non-
plastic, sticky, very little sands. 

1775.3-1785.5 Claystone Light grayish green to grayish brown, 
soft, sligh1ly silty (quartzitic), sigh1ly 
plastic, plus minor amount of light 
olive grey, soft tD moderately hard 
shale, non-fissile. 

1785.5-1795.5 SandlShale Light grey, loose, well sorted, well Drilling slowed at 1789 feet. 
rounded, fine quartz sand with 
approximately 3% mafic ma.rial. plus 
light olive grey moderately hard 10 
soft, non-fissile, slighlly clayey shales. 

1795.5-1805.5 Sand Light grey, loose, silt to very fine, sub-
round tD round quartz sands with 
mafic material AA. 

1805.5-1815.8 SandlShale Sand AA, plus light olive grey, non-
fissile slightly clayey, soft to 
moderately hard shale. 

1815.8-1825.8 ShalelSand Light olive grey, soft to moderately 
hard, non-fissile shale, plus light grey, 
loose silt to very fine, quartz sands, 
plus trace of buff, soft bentonite. 

1825.8-1835.8 Shale/Coal Shale AA plus coal, black, moderately Drilling break at 1833 feet. 
hard to hard plus trace of buff 
moderately hard siltstonE! plus trace of 
brown, hard siltstone, plus sands AA. 

1836-1846 Shale Light grayish green and Ught olive Steady drilling, stightly slower at 
grey, silty/sandy, non-fissile, soft to 1840 feet to 1842 feet. 
moderately hard. plus coal AA plus 
sand, loose, quartzitic, round to well 
round, silt to very fine. 
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Depth 
(ft) Principal Uthology Description Drilling Characteristics 

1846-1856 Shale Ught grayish green and ight oive Steady, consistent drilling. 
grey, soft 10 moderately hard, non-
fissie, slightly sity shales, plus ,"ace 
of buff, soft 10 moderately hard 
siltslone. 

1856-1866 Shale AA. AA, s6ghtly faster at 1864 feet 
to 1866 feel 

1866-1877 ShalelSand Shales AA, plus ight brownish grey, Smooth, steady, very fast drilling 
loose, silt to fine, sub-angular 10 at 1873 feet to 1877 feet (drilling 
round, predominantly quartz sand, break at 1873 teet). 
(minor amount of mafic material) plus 
moderate amount of fine size sitslone 
~ight brown) chips and pyrite. 

1877-1887 Shale Light grayish green and light oive Smooth, very fast drilling. 
grey, moderately hard 10 soft, non-
fissie plus minor amount of silt 10 fine 
quartz sands, sub-angular to round 
plus pyrite, plus trace of soft buff 
siltslone, plus trace metal filing. 

1887-1897 ShalelSand Shale AA, plus light oive grey shale AA, slightly slower drilling. 
has minor amount of black veinlets, 
plus sands AA, plus .ace of metal 
filings. 

1897-1908 Sand Light grey (salt and pepper textured) Steady, consistent drilling. 
loose, well sorted, round 10 we. 
rounded, fine grained with 25% mafic 
material. 

1908-1918 Sand AA (trace of medium size grains), plus AA, slightly faster at 1917 feet 
trace of buff very hard siltstone, plus to 1918 feet. 
soft, dark brown clay. 

1918-1928 Claystone Light grey, soft, non-plastic, plus ight Slow steady drilling. 
olive grey, moderately hard shale. 

1928-1938.5 Claystone Light grey, soft to moderately stiff, AA. 
slightly to moderately plastic pius light 
grayish green and light olve grey, 
moderately hard shales. 

1938.5-1948.5 ClaystonelShale Clays AA, plus shales AA, plus sands Very slow, steady drilling. 
(contamination from above?). 

1948.5-1958.5 Shale/Coal Light grayish green and light oive AA. 
grey. moderately hard, slightly clayey 
shale. non-tissUe plus coal, black. 
moderately hard to hard, plus trace 
pyrite, plus sands AA (silt to medium 
grained). plus trace of buff soft 
siltstone and brown. very hard 
siltstone. 
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Depth 
(ft) PrincipalUthology Description Drilling Charactllristics 

1958.5-1967.8 Shale Light grayish green and light olive Slow steady drilling, slight 
grey, moderately hard, slightly clayey drilling break at 1967 feet 
shales, plus light grey, loose, fine, (drilling picked up slightly). 
quartzitic sands, sub-round, plus "ace 
of buff colored soft bentonite. 

1967.8-1977.8 Shale Shales AA. plus sands, quartzitic Smooth steady drilling. 
loose, silt to fine, sub-round to round 
plus "ace of benllOnite AA. 

1977.8-1987.8 Shale/Coal Light grayish green, moderately hard, AA. 
slightly non-fissle and light oive grey 
with minor amount of black veinlets 
(both sightly clayey) plus coal, black 
moderately hard, sightly friable, plus 
nce of bentonite AA. plus nce of 
light brown, soft, silt to very fine sand. 

1987.8-1999.2 Shale Light grayish green and light oive Smooth, steady, slightly hard 
grey (with minor black veinlets) AA drilling. 
plus "ace of light grey, soft, slighfy 
plastic clay plus sand, quartzitic, silt to 
fine, sub-angular to round with 
approximately 3% pyrite ch~s. plus 
minor amount of coal AA. 

1999.2-2009.2 Shale AA (without clay and with less coal) Drilling break at 2000 feet, faster 
driBing. becoming slightly 
rougher at 2009 teet and slower. 

2009.2-2019.2 ShalelSand Shales AA, plus sand, light grey (salt Slightly rough 2009 feet 110 2011 
and pepper textured) approximately feet, becoming smoother and 
25% mafic material, quartzitic loose, slighlly faster at 2013 feet 
sub-angular to round, silt to very fine (break at 2013 feet). 
(trace of fine) with approximately 3% 
pyrite chips, plus "ace of soft, shy, 
brown, non-plastic clay. 

2019.2-2030.6 ShalelSand AA. Smooth, steady sightly fast 
driHing at 2028 feet 

2030.6-2040.6 Sand Brownish grey, loose, well sorted, very AA. slightly slower drilling. 
fine quartzitic, slightly mafic, sub-
round to round with 15% brown hard, 
non-calcareous siltstone chips. 

2040.6-2050.6 Sand Light grey, minor amount tID "ace Smooth, steady drilling, Slightly 
mafic material, loose to slightly slower 2041 feet to 2046 feet, 
cemented, very fine to fine, sub-round break at 2046 feet, becoming 
to round quartzitic plus "ace of pyrite. faster 2046 feet to 2048 feet, 

break at 2049 feet 

2050.6-2060 Sand Light grey, salt and pepper textured Smooth, steady drilling, break at 
well sorted, loose, round to wen 2057 feet for about a foot, 
rounded, quartzitic, approximately slightly slower than above. 
30% mafic material, plus "ace of 
pyrite. 

2060-2070 Sand/Claystone Sand AA plus light grey, soft slightly Slow, steady drilling. 
plastic clay. 
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Depth 
(ft) Principal Uthology Description Drilling Characlilriatica 

2070-2080 Claystone Light grey and dark brown, soft sightly M, slight drilling break at 2073 
plastic plus sands M. feet to 2074 feet, drilling sightly 

slower 2074 feet to 2080 feet 

2080-2091.1 Claystone Light grey, very soft. sightly plastic Slow, s18ady driUing, slight drill 
plus sands, loose, silt., very fine with break at 2090 feet to 2091 feet 
5% Ight brown, silts"ne chips. sub-
round., well round, quartzitic with 5% 
mafic ma18rial. 

2091.1-2101.1 Claystone M. Slow driUing, steady. 

2101.1-2111.1 Claystone M plus minor amount of coal, black, M, driB break at 2106 feet, 
moderately hard sightly friable. driHing sightly faster 2106 feet 

., 2111 feet 

2111.1-2122.3 Claystone Light grey, soft. sightly plastic, plus St8ady, smooth, fast drilling. 
dark brown slightly sity clay, soft plus 
sand M, plus trace of light brown 
moderately cemen .. d siltstone, plus 
coal (minor amount) M. 

2122.3-2132.3 Sand Light grey, slighlly mafic (5%) loose, M, slightly slower at 2125 feet 
weH sorted, fine, sub-angula, ., sub- ., 2132 teet 
round quartzitic. 

2132.3-2142.3 Sand Light grey, slightly mafic (5%) loose Slow, steady drilling, break at 
wei sorted, fine" sub-round ., well 2140 feet (sightly taster 2140 
round quartz plus trace of pyrite. feet., 2142 feet). 

2142.3-2152.6 Claysto ne/Coal Light grey, soft. slightly plastic plus Slow, steady drilling. 
dark brown slty/sandy clay, soft. plus 
sand M, plus moderate amount of 
black. moderat81y hard, slighfy friable 
coal. 

2152.6-2162.6 Claystone Light grey, soft, slightly plastic plus M. 
dark brown slightly sity/sandy clay, 
soft. plus sand and coal M. 

2162.6-2172.6 Claystone M M. slightly faster at 2167 feet 
to 2170 feet, break at 2170 feet, 
drilling fast and smooth. 

2172.6-2182.6 Claystone M Fast, smooth drilUng. 

2182.6-2192.6 Cia ysto ne!Sand Clays M, plus sand. loose, M, drilling break at 2190 feet, 
moderately sorted, fine. sub-round to very fast drilling 2190 feet to 
round. salt and pepper textured (25%) 2192 feet 
mafic material, plus approximately 3% 
pyrite. 

2192.6-2202.6 Cia ysto ne!Sand M. Fast drilling 2192 to 2194 feet, 
slow drilling 2194 feet to 2202 
feet. 

2202.6-2212 Claystone Light grey, soft, slightly plastic. Very slow, steady drilling. 
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!EH£RGY/ 
ENERGY LABORATORIES, INC. 

LABORATORIES / 
1105 'NEST FIRST STREE: • GI LLETTE. v'vY 827 15 • P~ON E 1307lf3i36· 7175 

TO: Wester-Wetstein 
ADDRESS: P.O. Box 29 

Laramie, WY 82070 

LABORATORY REPORT 

WATER ANALYSIS 

Cook Road 

LAB NO.: G93-44189 
DATE: 11-4-93 

Sampled 10-10-93 @ 1257 hrs by Steve L. Hampton 
Submitted 10-10-93 

CONSTITUENT 

Total Dissolved Solids @ 180°C 

Chloride 

Sulfate 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate as CaCe, 

Alkalinity 

Specific Conductance @ 25°C 

Analyzed in the Casper Wyoming branch 

COMPLETE ENVIRONMENTAL ANAL YTiCAL SEqVICE 

Jl!9Ll 

768 

6 

<1 

19 

19 

287 

13 

o 

927 

760 

1367 J,Jmhos/cm 



.lY[ ontana tf.nvironmental Laboratory 
376 W. washington· P. O. Box 8900 KaUspell, MT 59904·89CQ Phone: 755·2, 31 FAX 1'257·5359 

Date Received: october 13, 1993 
Date Reported: october 21, 1993 

MBL # : ___ 1~1=.;;8~9:.....:4=--_ 

Reported to: Wester-Wetstein & Associates, Inc. 
ATTN: John wetstein 
P.o. Box 29 
Laramie, WY 82070 

Sample Source: Cook Road 
Sample Date: 10-12-93 

SPECrAL WATER ANALYSIS: 

Parameter Results 

Iron Bacteria •••••••••••••••••••••••••••• Crenothrix polysPQ[i + 

Sulfur Bacteria •••••••••••••••••••••••••• Thioyolum majus +++ 

+ 
+++ 
+++++ 

-slight occurance 
-moderate occurance 
-abundant 



inter·mountain Laboratories, Inc. 

October 14, 1993 

ENERGY LABORATORIES 
1105 WBST FIRST STREET 
GILLETTB, WY 82716 

Sample Identification: 

1701 I'h~ Clrere 
GI .... 'N'Joming 82716 

On October 12, 1993, this sample was received by our 
laboratory for analysis. Tests were conducted in accordance 
with 40 CPR 141 "BPA National Interill Primary Drinking Water 
Regulations·, as amended. Results were as follows: 

Date Collected: 10-12-93 @ 1000 MDT 
10-12-93 • 1500 MDT 
10-12-93 @ 1700 MDT 

Date Received: 
Date Analyzed: 

Sample Type: 

Lab No: 

029304727 

Routine 

Sample Site: 

Cook Road 
Water District 

~otal Coliform Bacteria 
(colonies/100ml) 

<1 

Results of this bacteria test were satisfaotory. 

Reviewed by: ~?' {/"... _ 
r Bowell r Laboratory Director 



ENERIiY/ ENERGY LABORATORJES. INC. 
UIIIRATIIIIIE$ / 

"05 WEST :LAlI6RlEroi~ittPORT716 • ~HONE (307)6Hb·r 15 

TO: Wcster-We1stcin LAB ~O.: 093-47695 
ADDRESS: P.O. Box 29 DATE: 12·3-93 

Laramie, WY 82070 
WATER ANALYSIS 

Cook Road Water District 
Sampled 10-12-93 @ 10:00 hrs by Steve L Hampton 

Submitted 1().12·93 
CONSTITUENT 
.ADUmony ••••••.•...••••••.••••••• 
ArscIIic. . • • • • . • . . . . . . . . . • . .. .. . . . . ... 
BaI-.ium.. • . • • • • • .. • • . . . . . • • . . • • • . .•• 
Bcly'UiIllll ••• • • • • . . • . • • • • • . . . • • • • • • 
~ ........................ . 
~ ........................ . 
Cower· .. · . · .................... · 
~ ......................... ". 
~ .......................... . 
~ ......... " .................. . 
~ ......................... . 
~ . '.' ....................... . 
N'"1IIaIC (as N). • • . . . . . . . . . . • • . . . . . . . . • 

'Ni~ (- 'N) ••• • •• • • • .. • • • • • • • .• • • • • 
N"1lraIe + Nilri1c (as N) • • • • • • • • • • • • • • . • • • • 
ScleIIi1Dll. • • • . • • . • • . • . • • • • • • • •. • • • • . 
Sulfatl: • • • • • . . • • . • • • • • • • • • • • • . . . • • 
"lIIaIIi1llll.. • • • • • • • . • • • • . • • • • • . • • • • • • 
~ ....................... . 
Bc:IIoa. •• • • .'. . • • .. • • . • • • . • • • • • • • • • • 
~c,illlD • • • • • • • • • • • • • • • • • • • ••••••• 
~ ......... " .. ~' ......... ' .. :. 
~ ......................... . 
~ ........... ~ ............... . 
Specific CoaduetaDee @ 25·C. . . . . . . . . . . . . . . 
Cmrosivity (Langlier Iodcx) @ 2.s°C. . • . . . . . . . . • 
FC)I1Dina Ascots . . . . . . . . . . . . . . . . . . . . . . 
IIardIM:ss as eaco,. . . . . . . . . . . . . . . . . . . . . 
Ilw ... . . . . . . . . . . . . . . . . . . . . . . ... 
MapsilJm ............•.....•....•. 
Man~ .•....•.•••.........•.• ,. 
0cIclr' • • • • . • • • • • . . . . . . . • • • • • . . • • • • 
.Ji'I . • . . • . . . . . . . . . . . · . . . . . . . . . . . . 
PO'IaSSium . • • • • • • • • • • . . • • • . • • • . . . • . 
SiJiea. . • . . . . . . . . . . . . . . . . . . . . . . ••. 
SOOilllD. . . . • • • • • • • • . . . . • . . . • . . . . • • 
T ()IaJ Acidity . . . . . . . . . . . . . . . . . . . • . . . . 
Total A1blin;ty. . • . . . . . . . . . . . . . . . . . . • . 
ToCaI Dissolved Solids .................. . 
Tmbtdity .•.......•................ 
Zillc • • . . . . . . . . . • . . . . . . . . . . . . . ... 
Natural UranilJlll . . . . . . . . . . . . . . . . . . . . . . 

COMPLETE ENVIRONMENTAl ANAI ... Ttr.~1 ~r:R\"("C:: 

ma1 
<0.001 
<0.001 

0.55 
<0.0005 
<O.OOOS 
<O.OS 
<0.001 
<O.OOS 

1.20 
<0.001 
<0.0002 
<0.02 
<0.1 
<0.01 
<0.1 
<0.001 
0.9 

<0.001 
783 
<0.10 
24.6 
o 
1.2 

10 color units 
1179 ].lDIhosIan 

0.42 
<1.0 

131 
1.13 

11.0 
0.02 

NID 
7.71 S.U. 

11.6 
13.5 

246 
o 

642 
737 

8.8N1U 
<0.01 
<0.0003 



ENERIIY ENERGY LABORATORIES, INC. 
110S wEs7CU1On~ORY-~OIlf1'6 • PHONE {3(7)6B6·7"75 

TO: WCS1Cr-Wctslcin u.s NO.: 093-47695 
ADDRESS: P.O. Box 29 DATE: 12-3-93 

Laramie, WY 82070 
WATER ANAL YSI~ 

Cook. Road Water District 
Sampled 10-12-93 @ 10:00 hrs by Steve L Hampaoo 

Submitted 10-12-93 

CQNSTIDJENT 
Raditam%J6 ................,.... 

Radi~ ••...•••••••..••••.... 
Gross Alpha . • . • . . . • . . • . . • . . . . . . . 
0'I0IS.Bem.. • . . . • . . . . . . . . • • • . • . . . 

COM~LeTE ENVIRONMENTAL ANALYTICAL SEA\lICE 

J!CiIj 
4.8±O.9 
6.5 ± 0.9 
4.1:t 1.0 
5.4:t: 1.8 



ENERGY LABORATORIES. INC. 
1 l05 weST FiRS7 STREET. GILLETTE. WV 82716 • PHONE 1307lG86-7175 

LABORATORY REPORT 

TO: Weatct WelSteill 
ADD.RESS: Attn: John Wctstcin 

P.O. &x,29 
Laramie, WY 82010 

LAB NO.: G93-47695 
DATE: 12-3-93 

~ 
Coot Road Wata: Dis1ria 

Sampled 10-12-93 @ 10:00 by Steve L. Hampton 
Submitted 10-12-93 

CONSTITUENT 
Benzene 
Bromobenze1le 
BtomocbIoromcthano 
BromodichloroJDctbano 
Bromoform 
BromomctJaane 
a-ButyIbcmzcoc 
acc-Butyfbc:DzaIc 
tcrt-Butylbeuzeoc 
Carbon tctnM:blcridc 
Chlorottam:oc 
Chloroc1hanc 
ChIoroCmm 
CbIoromcthaDc 
2-ChlorotolucDc 
4-Chlorotolueae 
Dibromodlloromethauc 
1,2-Dibromo-3-dI1cropropaDc 
l,2-Dibromootba1Ie 
llibromomc1baDc 
l,2-DidllorobcDzalc 
l,3-DichJ.ombeDzcuc 
1,4-DichlorobcazeDe 
DidUorodiftuoromctbane 
l,l-Didlloroctbaae 
l).-DichJoroetbanc 
l,l.oidlloroctbcoc 
a.. I ,2-Dicbloroethene 
tJans..l,2-Dich1oroc1bcnc 
1~-Dicb1orqxopaac 

ygd 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0. SO 
<0.50 
<0.50 
<n.50 
<0.50 
<D. SO 
<0.50 
<0.50 
<0. SO 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 

CONS1I1UENT 
l,l-DicbJotopropano 
2,2-Dichbopropane 
l,l-Dichloropropea1C 
cis-1,3-DichIoroprop 
trau-l.3-DicbloroptopeDc 
BlhyfbcDzaac 
HcYKhlorobwadieDc 
IsopropyIbcazcD 
4-Isopropy1tolucDc 
Me1hylenc c:bloridc 
Napbtba'eoc 
Propylbcuzcoc 
Styn:Dc 
1,1,1,2-Tctraehloroethaoc 
191,41-TebadllorocthaDe 
Tctrachloroethene 
Tolueoc 
1,2,3-Triddorobcazcoc 
1~4-TridUorobel12a1O 
1,1,1· Tricblomc1baae 
1,1,2-TrichloroelblDc 
Tridl1oroetbeac 
TrichJorotluoromcthaac 
1,2,3-TridlloropropallC 
1,2,4-Trimethytbenzcoc 
1,3)-Trimctbylbcnzcnc 
Vinyl chloride 
m+pXyJcncs 
oXy1cue 

y1 
<0.50 
<0.50 
<0. SO 
<U.SO 
<0.50 
~.50 

<0.$0 
<0.50 
<0.50 
<0.50 
<0. SO 
<0.50 
<0.50 
<0.50 
<0 . .50 
<0.50 
<0.50 
<0 • .50 
<O.~ 
<0.50 
<0.50 
<0.50 
<0. SO 
<0.50 
<O.SO 
<0.50 
<0.50 
<0.50 
<0.50 

REMARKS: Sample was properly preserved and was aoaIyzcd in accordaocc with F.l' A method 
S02.2. Sample aualyzcd in lbc Casper, Wyomi.ng branch 

COMPLETE ENVIRONMENTAL A""ALYTI~AI ~FRVI(,.F 
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ENERGY LABORATORIES. INC. 
'105 WEST ~'RST ST~EET • GilLETTE. 'NY 821 4 6 • PYCNE :307)686·71715 

LADORA TOKY REPORT 

TO: Wcs1er Wetstein 
ADDRESS: At1D: John Wetstcin DATE: 

P.O. Box 29 
Laramie, WY 82070 

CONSTITUENT 
Ben2mle 
Bromobenzcne 
BromoddoromethaD 
Bromodichloromclbane 
Bromoform 
BromomcthaDc 
a-Blltylbenzcno 
8CO-ButylbcozcD: 
tcrt-Butylbculcao 
Carbon tctrachlorido 
ChIorobeozcne 
ChlomedJane 
ChloroCOIDl 
Chlotomefbanc 
2.chJorotolueDe 
4-Cbloroto1ucao -1,2..1)ibromo-3-da1oropropaoc 
l,2-Dibromoetbanc 
DibromomcdJaao 
l,2-Didl1orakm.ooe 
l,3-DidllorobeuzeDc 
1.4-Dicblorobarzcae 
DidJIorodit1uoromc1hauc 
l,l-Dichloroctballc 
1,2-Dichloroc1baDc 
l,l.DichloroethaJc 
cia-l,2-DichlometbcDe 
traos-l,2-Dich1orocthcnc 
l~.DicbI.oropropao 

WATER ANALYSIS 
TripBlaok 

11&1 
<0.50 
<0.50 
<0.50 
<0.50 
<O.SO 
<0.50 
<0.50 
<0.50 
<0.50 
~.SO 
cO. 50 
<0.50 
<0.50 
<0. SO 
<0.50 
<0.50 
<0.50 
<0 . .50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<n.SO 
<0. SO 
<0.50 
<0.50 
<0.50 
<0. SO 

CONSmtJENf 
l,3-DK;hloropropaoe 
2).-Did1Joropropaoc 
1,l-Did1Joropropenc 
cis-l,3.DichIoropropene 
ttaDs-l,3-l)icbloropropcne 
Etbylbenzcnc 
Hexachlorobludicnc 
Isopropylbeozeno -MedlyJcno chloride 
Napbtba1eme 
PropyIbeozcDo 
StyJcnc 
1,1,1,2-Tetrach1orocthaae 
1,1~.).-TetrachJorocthaa 
Tcuad».oroethcoc 
Toluene 
1,2,3-Tricblorobarzeae 
1,2,4-TrjdllorobenzcDc 
1,1,1-TrichloroothaDo 
1,1,2-TriehloroeIba.nc 
Trichloroctbeoe 
Tricbloroftuoromctbaoc 
1,2,3-TrichlotopJopaDc 
1~4-TtimethylbenzcDc 
J ,3,S-TrimethylbenzcDc 
V'myl dlloride 
m+p Xylcncs 
oXyleoc 

Ya1 
<0.50 
<0.50 
<0. SO 
<0.50 
<0.50 
<0. SO 
<0.50 
<O.SO 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
~.SO 
<0.50 
<0. SO 
<0.50 
<0.50 
<0.'0 
<0. SO 
<0.'0 
<0.50 
<O.SO 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 

REMARKS: Sample was properly preserved and was analyzed in accordance with EPA mctbod 
S02.2 Sample aoalyzcd in the Casper, Wyoming branch 

COMPLETE ENVI~ONMFNTAI ANAl VTIr.61 c::~r:nllrl:: 



ENERGY ENERGY LABORATORIES, INC. 
P.o. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515 

LABORATORIES / 254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639 

I 

WATER ANALYSIS REPORT - WESTER - WETSTEIN 
Sample 1.0.: 
Sample Date: 
Report Date: 
Sample Number: 

MAJOR IONS mg/l: 
Ca 
Mg 
Na 
K 
S04 
CI' 

~g~ f~~ 
F 
Si02 
TDS @ 180 C 
Cond (umho/em) 
Alk-CaC03 
g~ (units) 
Turbidity 
Hardness, CaC03 
Odor 
Foaming Agents 
Color 
Corrosivity 

TRACE METALS mg/l: 
As 
B 
Ba 
Be 
Cd 
Cr 
Cu 
Fe 
Pb 
Mn 
Ni 
Hg 
Se 
Sb 
Tl 
Zn 

~?~~'frRIC pCi/l: 
Ra226 
Ra Pree. +/
Ra228 
Ra228 Prec. t/
Gross Alpha 
Gross Alpha Prec. +/
Gross Beta 
Gross Beta Prec. +/-

O.~. DATA: 
Anlon meq: 
Cation rneq: 
m~QT~§cmg,!:% 
TDS A/C Bal: 

Cook Road Water District 
10-12-93 
12-15-93 
93-47695 

24.6 
17.0 
246 
11.60 
0.9 
7.2 

<0.01 
<0.10 

1.20 
13.5 
737 
1179 
642 
7.71 

<g:g05 
131 
N/D 

<1.0 
10 
.42 

<0.001 
<0.10 

0.55 
<0.0005 
<0.0005 
<0.05 
<0.01 
1.13 

<0.001 
0.02 

<0.02 
<0.0002 
<0.001 
<0.001 
<0.001 
<0.01 

<0.0003 
4.8 
0.9 
6.5 
0.9 
4.1 
1.0 
5.4 
1.8 

13.13 
13.70 
2.12 
715.26 

Det.Limit 
0.10 
0.10 
0.05 
1.00 
0.10 
0.10 
0.01 
0.10 
0.10 
0.10 
1.0 
1.0 
1.0 
1-14 
0.805 
1. 0 
1.00 
1 T.O.N. 
1.0 
1 color unit 
0.01 std. units 

0.001 
0.10 
0.10 
0'8805 
O. 05 
0.05 
0.01 
0.05 
0.001 
0.01 
0.02 
0.0002 
0.001 
0.0('-.1 
0.001 
0.01 

0.0003 
0.2 

1.0 

1.0 

1.0 

-5 - +5 
0.90-1.10 

Report Approved By: 
tl.d 47695.wws 

70. 0
). 

A'!a.~ 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES 
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ENERGY LABORATORIES, INC. 
p,O, BOX 3258 • CASPER, WY 82602 • PHONE (307) 235-0515 
254 NORTH CENTER, SUITE 100 • CASPER, WY 82601 • FAX (307) 234-1639 

'"--________ ...1 

DRINKING WATER ANALYSIS REPORT - SYNTHETIC AND UNREGULATED ORGANICS - WESTER - WETSTEIN -

Report Date: 12-15-93 
Date Received: 10-12-93 

CONTAMINANT 

PCBs (arachlors) 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-12S4 
Arochlor-1260 

2,4,5-TP 
2,4-D 
3-Hydroxycarbofuran 
Alachlor 
Aldicarb 
Aldicarb sulfone 
Aldicarb sulfoxide 
Aldrin 
Atrazine 
Benzo-fa)-pyrene 
Butach or 
Carbaryl 
Carbofuran 
Chlordane 
Dalapon 
DBCP 
Dicamba 
Dieldrin 
Dinoseb 
Dit2-ethYlheXYlladigate 
Di 2-ethylhexyl pht alate 
ED 
Endothall 
Endrin 
Gl~hosate 
Hep achlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Lindane 
Methomyl 
Methoxychlor 
Metolachlor 
Metribuzin 
Oxamyl fvydate) 
Pen tach orophenol 
Pichloram . 
Propachlor 
Simazine 
Toxaphene 

tld 47695soc_wws 

CAS NO. 4 B 

12674-11- ELI-B 
11104-28- ELI-B 
11141-16- ELI-B 
S3469-21- ELI-B 
12672-29- ELI-B 
11097-69- ELI-B 
11096-82- ELI-B 
93-72-1 ELI-B 
94-7S-7 ELI-B 
1665S-82- EHL 
S972-60-8 ELI-B 
116-06-3 EHL 
1646-88-4 EHL 
1646-87-3 EHL 
309-00-2 ELI-B 
1812-24-9 ELI-B 
5 -32-8 ELI-B 
23184-66- ELI-B 
63-2S-2 EHL 
lS63-66-2 EHL 
S7-74-9 ELI-B 
7S-99-0 ELI-B 
96-12-8 ELI-B 
1918-00-9 ELI-B 
60-S7-1 ELI-B 
88-8S-7 ELI-B 
103-23-1 ELI-B 
117-81-7 ELI-B 
106-93-4 ELI-B 
14S-73-3 ELI-B 
72-20-8 ELI-B 
1071-83-6 ELI-R 
76-44-8 ELI-B 
1024-S7-3 ELI-B 
118-74-1 ELI-B 
77-47-4 ELI-B 
S8-89-9 ELI-B 
167S2-77- EHL 
73-43-S ELI-B 
S1218-4S- EHL 
21087-64- EHL 
2313S-22- EHL 
87-86-5 ELI-B 
1918-02-0 ELI-B 
1918-16-7 ELI-B 
122-34-9 ELI-B 
8001-35-2 ELI-B 

LAB MDL 
ug/l 

0.080 
2.000 
O.SOO 
0.300 
0.100 
0.100 
0.200 
O.OOS 
0.017 
1.000 
0.100 
O.~go O. 0 
O.SOO 
0.100 
0.10g 
0.02 
0.100 
1.000 
0.900 
0.200 
0.246 
0.008 
0.004 
0.100 
0.012 
0.600 
0.600 
0.010 
1.800 
0.010 
6.000 
0.040 
0.020 
0.100 
0.100 
0.020 
1.000 
0.100 
0.100 
0.100 
1.000 
0.003 
0.014 
0.100 
0.070 
1.000 

Samp 1 e I. D. : 
S~le Date: 
Time Sampled: 
ELI Sample #: 

Cook Road Water District 
10-12-93 

10:00 
93-47695 

EPA MCL EPA METHOD RESULTS 
ug/l 
0.50 EPA-50S <O.S 

EPA-SOS <O.S 
EPA-S05 <O.S 
EPA-SOS <O.S 
EPA-50S <O.S 
EPA-SOS <O.S 
EPA-SOS <O.S 
EPA-SOS <O.S 

SO.OO EPA-S15.1 <0.20 
70.00 EPA-S1S.1 <1.0 

EPA-S31.1 <1.0 
2.00 EPA-SOS <0.1 
3.00 EPA-S31.1 <0.5 
2.00 EPA-S31.1 <0.4 
4.00 EPA-531.1 <O.S 
0.30 EPA-505 <0.01 
~.OO EPA-~OS <1.0 

.20 EPA-S 5.1 <0.10 
EPA-S25.1 <0.10 
EPA-S31.1 <1.0 

40.00 EPA-531.1 <0.9 
2.00 EPA-SOS <O.S 

200.00 EPA-S1S.1 <10 
0.20 EPA-S04 <O.OS 

300.00 EPA-515.1 <0.2S 
EPA-SOS <0.01 

7.00 EPA-SI5.1 <1.0 
400.00 EPA-S2S.1 <0.10 
6.00 EPA-52S.1 <O.SO 
O.OS EPA-S04 <O.SO 

100.00 EPA-548 <20 
2.00 EPA-SOS <0.01 

700.00 EPA-S47 <6.0 
0.40 EPA-SOS <0.01 
0.20 EPA-S05 <0.01 
1.00 EPA-SOS <0.01 

S8:28 EPA-SOS 
EPA-SOS <8.82 

< . 1 
EPA-S31.1 <O.SO 

40.00 EPA-SOS <O.OS 
EPA-S2S.1 <8. 10 
EPA-S2S.1 < .10 

200.00 EPA-531.l <1.0 
1.00 EPA-S15.l <0.050 

SOO.OO EPA-SlS.l <O.SO 
EPA-S2S.1 <0.10 

4.00 EPA-S2S
S

1 <0.10 
3.00 EPA-50 <1.0 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES 
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QUALITY ASSURANCE REPORT - Wester- Wetstein 
Report Date: 12-15-93 
ELI #(s): 93:47695 

Dup#l Dup #2 Spk #1 Spk #2 DATE 
MAJOR IONS mg/l: METHOD % % % % ANALYST SAMPLE 

ANALYZED 
Calcium EPA-200.7 104 CP 10-28-93 
Magnesium EPA-200.7 104 CP 10-28-93 
Sodium EPA-200.7 97 CP 10-28-93 

Potassium EPA-258.1 100 CP 10-28-93 
Nitrite EPA-354.1 100 100 DC 10-13-93 

Nitrate EPA-353.2 100 100 SMD 10-18-93 
Fluoride EPA-340.2 100 106 DC 10-17-93 

Silica EPA-200.7 104 99 TS 10-13-93 

TDS @ 180 C EPA-160.1 102 RCB 10-14-93 

TRACE METALS mg/l: 
Arsenic EPA-206.3 100 100 CP 10-26-93 

Barium EPA-200.7 100 100 TS 11-15-93 

Boron EPA-200.7 100 105 TS 11-15-93 

Cadmium EPA-200.7 100 84 SMD 10-25-93 

Chromium EPA-200.7 100 102 TS 11-15-93 

Copper EPA-200.7 100 96 TS 11-15-93 

Iron EPA-200.7 100 107 TS 11-15-93 

Lead EPA-239.2 100 85 SMD 10-25-93 

Manganese EPA-200.7 100 104 TS 11-15-93 

Mercury EPA-245.2 100 100 CP 10-26-93 

Nickel EPA-200.7 100 103 TS 11-15-93 

Selenium EPA-270.3 100 88 CP 10-26-93 

Zinc EPA-200.7 100 106 TS 11-15-93 

Antimony EPA-204.2 100 86 SMD 11-03-93 

Beryllium EPA-200.7 100 92 SMD 11-03-93 

Thallium EPA-279.2 100 110 SMD 11-04-93 

NON-METALS: 
Cyanide EPA-335.1 100 102 BM 10-19-93 

RADIOMETRIC: 
Uranium EPA-908.1 99 DB 10-22-93 

Ra226 EPA-903.0 91 51 DM 10-26-93 

Gross Alpha EPA-900.0 100 DB 10-28-93 

Gross Beta EPA-900.0 74 DB 10-28-93 

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS 

Radiometric Method ELI Value Standard Difference Analyst Date 

Uranium EPA-908.1 14.59 17.07 -2.48 DB 02-12-93 

Ra226 EPA-903.1 13.71 13.66 0.05 DB 04-20-93 

Ra228 EPA-904.1 15.18 14.21 0.97 DB 04-20-93 

Gross Alpha EPA-900.0 23.79 36.38 -12.59 DB 04-20-93 

Gross Beta EPA-900.0 53.39 71.27 -17.88 DB 04-20-93 

Report Approved By: 

dmc 93:47695 



APPENDIXG 

AQUIFER TEST DATA 

Soda Butte Setvices, Inc. 
Engineenngs Consulting & Exploration 



Date: 
Tested by: 
Supervised by: 

Pumping Equipment: 

MonJtomg Equipment: 

Discharge Rates: 

Radial Distance: 

8apsedTime AJr Una Pressure 
(min) (psi) 

0.00 131 
0.50 129.5 
1.00 129.5 
1.50 129.5 
2.00 129.5 
2.50 129.5 
3.00 129.5 
4.00 129.5 
5.00 129.5 
6.00 129.5 
9.00 129.5 
9.25 129 
9.45 128 
9.75 127 
10.00 127 
10.50 126.5 
11.00 126 
11.50 125.5 
12.00 
13.00 125 
13.53 125 
14.25 125 
15.75 124.5 
16.16 124 
16.73 
17.72 
21.50 123.5 
24.25 
27.25 123 
29.50 
32.50 122.5 
35.50 122 
36.00 
42.00 121.5 
52.00 121 
60.00 120.5 
66.00 120 
69.00 119.5 
70.00 119.5 
70.60 119 
71.16 118.5 

Cook Road CRWD-1 

STEP DRAWDOWN TEST 

Drawdown 
(ft) 

0.00 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 
4.61 
6.92 
9.23 
9.23 
10.38 
11.54 
12.69 

13.84 
13.84 
13.84 
15.00 
16.15 

17.30 

18.46 

19.61 
20.76 

21.92 
23.07 
24.22 
25.38 
26.53 
26.53 
27.68 
28.84 

10n193 
Williams Drilling 
John Wetstein, Wester-Wetstein & Associates. Inc. 

Red Jacket pump with a 50 hp motor set at 1089.48 feet below 
ground surface on a 2 7/8- 0.0. pump column pipe. 

Airline 
McCrometer 3- flowmeter 

20, 40, 50, 80, and 100 Apm 

PumpinA Well 

Comments 

Start 20 gpm step, flowmeter 1030380 adjusted to 20 gpm 

Flow at 20 gpm 
Temp. - 17C, Conduct- 1250, test terminated no drawdown 
Start 40 gpm step 

Flowmeter 1030700 

Flowmeter 1030750 
Flowmeter 1030780 

Flowmeter 1030880 
Flowmeter 1030920 

Temp. - 21 C, Conduct. - 1200. trace of very fine sandy 

Aowmeter at 40 gpm 

Temp. - 22C, Conduct - 1200. very silty - no sand 

Temp. - 23C, Conduct - 1250. very little sand 

Temp. -= 23C, Conduct ... 1200 
Start 60 gpm step. flowmeter 1033030 

G-1 



Cook Road CRWD-1 

STEP DRAWDOWN TEST 

Elapsed llme Air Une Pressure Orawdown Comments 
(min) (psi) (ft) 

71.42 118 29.99 
72.00 117.5 31.14 
73.67 117 32.30 
75.75 116.5 33.45 
76.50 116 34.61 
78.00 Flow 60 gpm (50 gallons in 60 seconds) 
79.50 115.5 35.76 
80.83 Temp .• 220, Conduct. • 1300 
88.00 115 36.91 
89.00 Temp .• 22.5C, Conduct. • 1300, little sand, cloudy 
96.00 114.5 38.07 
101.00 114 39.22 
102.00 Flowmeter at 60 gpm (60 gaJlonsI6O seconds) 
103.00 Temp .• 22C, Conduct. .1300, no sand, cloudy 
110.00 113.5 40.37 
120.00 113 41.53 Temp .• 22C, Conduct. .1300, no sand, cloudy 
130.00 112 43.83 Rowmeter 1036625 
133.00 111.5 44.99 Start 80 gpm step 
133.45 111 46.14 Temp. - 22.5C, pH -7.8, Conduct. -1270, Flowmeter 10366770 
133.75 110.5 47.29 
134.00 110 48.45 
134.33 109.5 49.60 
135.00 109 50.75 
135.75 108.5 51.91 
136.00 108 53.06 
136.50 107.5 54.21 
137.00 107 55.37 
137.67 106.5 56.52 
138.00 106 57.68 Rowmeter at 80 gpm (timed) 
414.50 105 59.98 
141.83 104 62.29 
142.50 103 64.60 
142.83 102 66.90 
143.33 101 69.21 
143.75 100 71.52 
144.50 99 73.82 
145.33 97 78.44 
146.00 96 80.75 
147.00 94 85.36 
148.00 92 89.97 Purge airline· back to 96 psi 
150.00 
151.00 96 80.75 Temp. - 22.5C. Conduct. - 1300, Cloudy 
155.00 89.5 95.74 
162.00 85 106.12 Row rate 80 gpm (timed) 
170.00 98 76.13 -Fixed leak in at line 
180.00 106 57.68 
189.00 105.5 58.83 
195.00 105.5 58.83 
196.00 105 59.98 Start 100 gpm step, flowmeter at start 10419040 
196.75 104.5 61.14 
197.75 104 62.29 
199.33 103.5 63.44 
200.25 103 64.60 
202.00 103 64.60 Timed 100 gpm flow rate 
203.67 102.5 65.75 Making minor sand 
206.00 102.5 65.75 1042940 totalizer 
210.00 102.5 65.75 
217.00 102 66.90 llme 100 gpm flow rate 

G-2 



Elapsed Tame 
(min) 

223.00 
231.00 
242.00 
248.00 
257.00 

Ajr Une Pressure 
(psi) 

102 
101.5 
101 

100.5 
100.5 

Cook Road CRWD-1 

STEP DRAWDOWN TEST 

Orawdown 
(ft) 

66.90 
68.06 
69.21 
70.36 
70.36 

lime 100 gpm flow rate 

lime 100 gpm flow raB 

G-3 

Comments 



EIapsecI Time 
(min) 

o 
0.5 

1 
1.5 
2.5 
3.5 
4.5 
5.5 

7 
8.5 

10.5 
12.5 
14.5 
16.5 

19.75 
22.5 
26.5 
30.5 
34.5 
38.5 
42.5 
47.5 
52.5 
57.5 
64.5 
72.5 
82.5 
92.5 

102.5 
117.5 
132.5 
147.5 
162.5 
182.5 
202.5 
232.5 
272.5 

Date: 
Tested by: 
Supervised by: 

Pumping Equipment: 

Monitoring Equipment: 

Discharge Rates: 

Radial Distance: 

Air Una Pressure 
(psi) 

102.50 
104.50 
109.50 
110.50 
112.00 
113.50 
115.00 
115.50 
116.50 
117.00 
118.00 
118.50 
119.00 
119.00 
119.50 
120.00 
120.50 
121.00 
121.50 
121.50 
122.00 
122.50 
123.00 
123.5-
123.5+ 
124.00 
124.5+ 
125.00 
125.50 
126.00 
126.50 
127.00 
127+ 

127.50 
128.00 
128.50 
128.5+ 

Cook Road CRWD-1 

STEP RECOVERY TEST 

1017193 
WiHiams Drilling 
John Wetstein, Wester-Wetstein & Associates, Inc. 

DrawdCMn 
(ft) 

65.75 
61.14 
49.60 
47.29 
43.83 
40.37 
36.91 
35.76 
33.45 
32.30 
29.99 
28.84 
27.68 
27.68 
26.53 
25.38 
24.22 
23.07 
21.92 
21.92 
20.76 
19.61 
18.46 
17.30 
17.30 
16.15 
15.00 
13.84 
12.69 
11.54 
10.38 
9.23 
9.23 
8.07 
6.92 
5.n 
5.n 

Red Jacket pump with a 50 hp motor 

Airline 
McCrometBr 3- ftowmeter 

20,40, 50, 80, and 100 gpm 

Pumping Well 

Comments 

Start recovery. 1047890 step 
·Check in pump 

G-4 

516.00 
258.50 
172.67 
104.00 
74.57 
58.22 
47.82 
37.79 
31.29 
25.52 
21.60 
18.76 
16.61 
14.04 
12.44 
10.72 
9.44 
8.46 
7.69 
7.06 
6.42 
5.90 
5.48 
4.99 
4.55 
4.12 
3.78 
3.51 
3.19 
2.94 
2.75 
2.58 
2.41 
2.27 
2.11 
1.94 



8apsedTime 
(min) 

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
12.00 
14.00 
16.00 
18.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 

45.00 
50.00 
55.00 

60.00 

Cook Road CRWD-1 

CONSTANT DISCHARGE DRAWDOWN TEST 

Date: 
Tested by: 
Supervised by: 

Pumping Equipment: 

Monitoring Equipment: 

Discharge Rates: 

Radial DIstance: 

Air Une Pressure 
(psi) 

130 
127 

125.5 
125 

124.5 
123.5 
123 

122.5 
121.5 
121 
120 

119.5 
119 
119 

118.5 
117.5 
117 
117 

116.5 
116 
115 
115 

114.5 
114 

113.5 
113+ 
113-
112.5 
111.5 
111.5 
111 
111 
111 

110.5+ 

110.5 
110 

109.5+ 

109 

Drawdown 
(ft) 

5.n 
12.69 
16.15 
17.30 
18.46 
20.76 
21.92 
23.07 
25.38 
26.53 
28.84 
29.99 
31.14 
31.14 
32.30 
34.61 
35.76 
35.76 
36.91 
38.07 
40.37 
40.37 
41.53 
42.68 
43.83 
44.99 
44.99 
46.14 
48.45 
48.45 
49.60 
49.60 
49.60 
50.75 

50.75 
51.91 
53.06 

54.21 

1018193 - 10/12193 
Williams Drilling 
John Wetstein, Wester-Wetstein & Associates, Inc. 

Red Jacket pump with a 50 hp motor set at 1089.48 teet below 
ground surface on a 2 7/8- 0.0. pump column pipe. 

Airline 
McCromear 3- flowmeter 

80gpm 

Pumping Well 

1047890 beginning ftowmeter 

Row adjusted down to 80 gpm 

Flow checked - 80 gpm 

Flow checked - 80 gpm 
Flow checked - 80 gpm 
Une purged. came back right on! 

Flow rate adjusted up 
Flow rate adjusted down 
Flow ratB adjusted to approximately 82 gpm 
Flow ratB adjusted to approxinately 82 gpm 
Aow ratB adjusted to approximately 82 gpm 
Aow rate - 80 gpm 
Row rate - 80 gpm 
Une purged, came back right on 

Temp. - 21C, Conduct. - 1150, cloudy with trace of sand 

Flow checked - 80 gpm 

Comments 

Temp. - 21C, pH - 7.5, Conduct - 1150, clearing slightly, trace of 
sand 

G-5 



EJapsed lime 
(min) 

75.00 
90.00 
105.00 
120.00 
150.00 
1SO.00 
240.00 
300.00 
360.00 
420.00 
480.00 
504.00 
540.00 
660.00 
7SO.00 
900.00 
1080.00 
1260.00 
1440.00 

1547.00 
1560.00 
1620.00 
1860.00 
2100.00 

2160.00 
2340.00 
2580.00 
2820.00 
3060.00 

3117.00 
3300.00 
3540.00 
3780.00 
4140.00 

4462.00 

4837.00 
5220.00 
5580.00 

5820.00 

5850.00 

Cook Road CRWD-1 

CONSTANT DISCHARGE DRAWDOWN TEST 

Air Une Pressure 
(psi) 

108.5 
107.5 
107 

106.5 
105 
103 

101.5 
100 
99 
98 
97 
97 
97 
96 
95 
95 
94 
93 

92.5 

92.5 
92.5 
92.5 
92 

91 
91 
91 
91 
90 

89.0-
89 
89 

88.5 
88.5 

87.5 

87.5 
87 
87 

87 

87 

Orawdown 
(tt) 

55.37 
57.68 
58.83 
59.98 
63.44 
68.06 
71.52 
74.98 
n.28 
79.59 
81.90 
81.90 
81.90 
84.21 
86.51 
86.51 
88.82 
91.13 
92.28 

92.28 
92.28 
92.28 
93.43 

95.74 
95.74 
95.74 
95.74 
98.05 

100.35 
100.35 
100.35 
101.51 
101.51 

103.82 

103.82 
104.97 
104.97 

104.97 

104.97 

Comments 

Temp. - 22.SC, pH - 7.5, Conduct. - 1300, cloudy, minor sands 

T1med discharge - 80 gpm 
Temp. - 23C, pH - 7.5, Conduct. - 1250, 1088720 flow meter 
Purged airline, slightly cloudy, no significant sand 

Temp. - 24.0C, pH -7.2, Conduct. -1170, 1173910 flow meter, 
average 81.5 since start 

Wa'er slighUy cloudy 

122334 flow meter, average 81.2 gpm 
Temp. - 24.0+C, pH - 7.5, Conduct. - 1150, water slighUy cloudy, 
minor sand 

Purge air line 
Temp. - 24.5C, pH -7.5, Conduct .1170, 1299130 flow meter SO.6 
average, adjust flow up slightly 

TImed flow 80+ gpm 

Temp. - 25.0C, pH .7.5, Conduct .• 1020, 1407520 ftow meter, SO.6 
gpm, water clear 

Temp .• 26.0C, pH - 7.1, Conduct .• 1010, 1437200 flow meter, 
SO.49 gpm, water clear, sand free, adjust flow to SO+ gpm 

Temp .• 26.0C, pH -7.1, Conduct. - 1020, 1514980 ftow meter, SO.3 
gpm 

Water samples 
Shut down, 1517305 flow meter 

G-6 



Elapsed Time 
(min) 

0 
0.25 
0.5 

0.75 
1 

1.5 
2 

2.5 
3 

3.5 
4 
5 
6 
7 
8 
9 
10 
11 
13 
15 
20 
25 
30 

37.5 
45 

52.5 
60 
70 
80 
90 
105 
120 
135 
150 
180 
210 
270 
330 
390 

Cook Road CRWD-1 

CONSTANT RATE RECOVERY TEST 

Date: 
Tested by: 
SUpervised by: 

Pumping Equipment: 

MonItomg Equipment: 

Discharge Rates: 

Radial Distance: 

Air Une Pressure 
(psi) 

87.0 
87.0 
87+ 
89.5 
92.5 
94.0 
95.0 
96.5 
97.0 
97.5 
98-

98.5+ 
99.0 
100.0 
100.5 
101.0 
101.5 
101.5 
102.5 
103.0 
103.5 
104.5-
104.5 
105.5 

105.5+ 
106+ 
106.5 
107.0 
107.0 
107+ 
107.5 
108.0 
108+ 
108.5 
109.0 
109.5 
110.0 
110.5 
110.5 

Drawdown 
(ft) 

104.97 
104.97 
104.97 
99.20 
92.28 
88.82 
86.51 
83.05 
81.90 
80.75 
79.59 
78.44 
n.28 
74.98 
73.82 
72.67· 
71.52 
71.52 
69.21 
68.06 
66.90 
64.60 
64.60 
62.29 
62.29 
61.14 
59.98 
58.83 
58.83 
58.83 
57.68 
56.52 
56.52 
55.37 
54.21 
53.06 
51.91 
50.75 
50.75 

10/12193 - 10/14193 
Williams Drilling 
John Wetstein, Wester-Wetstein & Associates, Inc. 

Red Jacket pump with a 50 hp motor set at 1089.48 

feet below ground surface on a 2 718- 0.0. pump 
column pipe 

Airline 
Mc:CromelBr 3- ftowmet8r 

80gpm 

Pumping Well 

Comments 

*No check at pump 
Purge arline each reading 

G-7 

tit' 

23401.00 
11701.00 
7801.00 
5851.00 
3901.00 
2926.00 
2341.00 
1951.00 
1672.43 
1463.50 
1171.00 
976.00 
836.71 
732.25 
651.00 
586.00 
532.82 
451.00 
391.00 
293.50 
235.00 
196.00 
157.00 
131.00 
112.43 
98.50 
84.57 
74.13 
66.00 
56.71 
49.75 
44.33 
40.00 
33.50 
28.86 
22.67 
18.73 
16.00 



Elapsed lime 
(min) 

1370 
2145 
3075 

Cook Road CRWD-1 

CONSTANT RATE RECOVERY TEST 

Air Une Pressure Orawdown 
(psi) (tt) 

120.5 27.68 
124.0 19.61 
127.0 12.69 

G-8 

Comments tit' 

5.27 
3.73 
2.90 



APPENDIXH 

PERMITS AND AGREEMENTS 

Soda Butte Services,. Inc. 
Engineenhg, Consulting & Exploration 



lXI New 

[] RaJewal 

[ ] Modified 

EBRMrr m C0NSTJtUCl' 

PERMIT NO. 9.3-198 
(See Special Pamit Cooditinas) 

COOK BOAD M(JNIClPAL WATER SUPPLy WErtI, 
(Name of PaciII1y) 

1bJs pemdt lIcrcby-lDtb0J:izc8 tile appJkaDt (Dame aDd address): 

Wyomip Wmrl);veIOM'GD' Crpprnjsdon 
&_Ior Bgjldfar 

Cbo:mm Wynnrina 82002 

CODditioas of tbc appHcadIW No. 23-198. TIJD well site is located iD the NW/4 3rftIs" 28 T5QN 

R13W mUle Couuty at C)mpbeD ill tile State ofWyomiDs. 1bia pamit aIIII1 be elfecdve for 

a period of"fJ118 (1) IIlO8dl fmm tho date tlipnance ofdds pewit 

no illnace ofdlis pomdt proYides that tbe DeputIaaK olBmironne"'1 QualIty bas eqfuatrd 
aDd cfetermiMd tim tbe appIicadon meets mjninmm appJk:abJe WDSttucdoa IIId desip. .Mlld .. 
Tho compIiaocc with QO.IISb1Jctioa S1Bada:RJs aDd tile operailno ad mpin«et • .." of tile fIdUty 
to meet die appJicaat's engineer's design. am dID respoaaibD.ity of .. applbnt, 0WDCr, or 
ClpCrator. 

Noddq in tbU prmDit coasrit"res aD eado.rsemeDt oftbe CCDSIraCtioa at die deIIp of tile fa:iDty 
cbczibed hereiD. t1d.s permit incticaca 0D1y tbat .. adards at draip IIId CUIIIIIUedaD rr:quimd 
by tile EavimDIIIaal Quality Act have been met. TIle StIle UII' ..... DO u.mBty fart aDd does 
DOt in 3DJ way JlWaDIec the pedrmnanca of. die permiUre ill ilia aIeldII ~ itI activiIics 
allowed UDder tIds p:rmit n.e permittee uadenamds tbII it is IOIely teIIpODSIh1e to atlJ ddnt 
parties for .., IiabiJity arlsiDa from the COMt.I'UCdoIl CX' ""ion altho IadIity "*'~ beIeia.. 
By !be is ... "", of this penDit, tbe Slate does DDt ill any way waive ill scwerelp iD!'D'"1itJ· 



1110 permittee sbaJl allow IIttborizcd 1epCeSNJtati~ from tile ~ of BavimmDeDtll 
Quality J Wiler Quality Division, upon the pI ~llati()ll of cn:denriaJ. aDd dgma wmtmg boun, 
to have accea to icupect tho faclHties. a& tbe above location. fortbe purpoae of compJiaDcc with 
... - • • ..I"':. -~ it UM; p!VYlIJOIII U& u.ua ~~ petnL. 

NotbiDg iD tbis permit sbaU be constmed to pJeClude tile iDsti""1oa of any lep1 action or relieve 
die permitteD from any mspoDSibil1tiel, liabitities or penalties eabliJdJcd plU1U8IJt to any 
appJbbIe State Jaw or repJadoa. 

1be ilSlll.1lO'S 01 tIIiI pemlit does DOt CUDYey 8I1.'J piOpCl&y dgbta ia c:idJer teal or peaoaal 
properly t or aDY axdDaivc pdvi1ep, DDt does it audIorize any iIrjury to pr.iYaD: pmpaty or my 
iDva.sion of penoaal dghts, aor any infriuaemcm of Federal, Slate or Jocal Jaws or mp1atinns. 

AllTBORJZm) BY: 

WaJer QuaUtJ • • 

1 of 4. 

2 of 4. 

IJ7L'YAL PQMJT CONDtUONI 

1.bD permittee man oodfy ~Iltarivcs fmm dID l)epa1.UDeDt at 
BavimnmanaJ Quality, WIItl QPaIky DivisiDa, tile day CODSb.'l1dfon 
COIIUIICIICCS and give an eStiiDate at oompJedmt of dID pmject 011 dID amdIcd 
post card. 'I1le authorized lepR .... ive ia your __ caD be cororud • tile 
following iMtdrcss: WJOIDiq DBQ/WQD, Staictm Diiaict 0ffJce, 2161 
Coffeea Avenue, ADncx, Sheridan, WyoaJin,82801; ~ 672-64". 

1'he pexmiHee sban provide ta1mcdJa'O oa1 DtJ/or wriUa .. lfJcalioD. III 
aa:ordaDce with Section 9, Chapter lIt to t.bB SJwidan DiItdct 0J!ke of any 
dwlges 01' modifica!ioDs to tile appxoved po IIlit pechge. 



Permit to Coasttuct 93-198 

3 of 4. WithiD sixty days of compltAioD of CClIIItrDcdon of die autIIorlzcd faciJiIy, the 
ap,plicmt will submit to Sberidan Distrlct Office OIl die fmm provid£d 
(CBkllFlCAnON OF COMPLBIION), tbe foDowiDg iofomurtion: 

a. Date tbat COIlStl'UCboD of the facility was completed; aDd 

b. Date that tbe facility was pJacecl iD. opetatloD; IDd 

c. CertificaSioa the facility VIal CODSb:uCted m ~ with die terms 
aDd conditions ot the permit; or 

d. Ccnificaaion dJc facDItr was completed willi dwnps or moctificatioas. 
Submittal 01 u-buiJt plaas aDd sper,iftradons tbr tile ql1aD as it was 
CDDStI'UdCdt ccrti:6ed by an cnpocr If IPPtpiate. 

4 of 4. '!be review aDd approval of tIDs permit is based opoD tbo items iden til1ed in tile 
IUacbcd SCafr.mcnt of Basis.. 

DltMIpr:08I19/93 IDC 33970.LTlt 

ArracJtmena: Ncaftc:alioD Post Cam 
Cerdficatioa of Compledoa POIm 
StatcmCDt of Basis 



PemUt to CoJIatmct 93-198 

STATEMENT OF BASIS 

I. 

A. 93-198 

II. App1icati.oa lfrriewed for compliaDce wfth tile following u:pIationa. (Incflcate yes or DO 
for eadl aecdnn.) 

A. Chaprm XL 

B., ClIapter XII. 

B. Pcoait iaclucles deviadoD fiom applQbJe reculatkms m acconIaace with Section 
'. CIIaplaI XI. or XII. 

C. Pemait bued oa. deviation from applicable zegaladcma iD accordarJco with 
applOYed policy SIl'ClICiIlt. 

IV. Pacl1itia 1101: speciftcaJly covemi by regulatioDs. (Indicate tbe sedioa DUIDber of tile 
JegUJadona aDd briefly mmilJa rUe the 1epladon.) 

A. Jdendfy spo;iftc secIioas at the n:gu1atioDI for which a deviatiaa is apptoved and 
brlefly SJl1D!IUU'izo the reguJadoIL 

Wygmjg Water Qpnty BuIes aOO Broletjpm CbapIW XlI Sg;tion 9 (b) (@ (0 
_ m. am. agd m. 

B. Bric:t1y state tbe buis for the deviation. 

.- ------=- ..... ..,....,.. fht" thea well caPPR. API &mde 



Revised August 9, 1993 



C. Permit ..... 011 ..,...1 or ..... ido ctm.doa o.'.i .... Ja appuRd p:Wcy 
..... (fIde- die paIicJ ........ aDd bDr:fty ·,_"bA ... 1IImIe. at tile --.). 

v. App1icadoa zapiiJea l1Wiew to cfetei ••• jne ~i"'I'KIS ill a:cordace with Section 
15. c:IuIpIm DL See foofDaIe (IJIdIcate eitba' aw'iQb1e or DOt apJJBcable. If DOt 
appJfcab1o .. aD of ~. VI. from die 911"'" ofBuis.) 

w. DocQlIIfIIladm of Slatenm ofBuis. 

A. The 8ICbiYes file tor thb pemUt will jneJgde adelJ:UIiID docmnam.ttoa of all 
ecdou of tfIis StMement at BuiJ. 

Sediment porats. public water supplies, !eWarap SJICI=mI aDd SID&Il ~ 
IJ"" am _empt from tbc xequhemwD <X SectioD IS. 

DRMJpr:08IJ9193 ID: 339?O.LTR 

ReviJal August 9, 1993 



..... 

USA 

DEQ/Waeer Quality DiY1si~n 
2161 Coffeen Avenue, 
Sher:.f.daD. WY 8280l 

.l tent of this "Perm1t to CoJUItractJt 10. 

I_Qed , requires tha1: you notity the 

area DEQ/Water QualitJ Division Saperr.isor. of the day 

cODstrucCion ca..encea and e.~t.eeed ea.pleeiOD 4a~e. 
- Facility Name _______________ _ 

- Date Construction Will Begin __________ _ 

- Est:1mated Completion Dare ___________ _ 

Please ca.plete and return this notification vitbin 

.14 -days prior to construction. If 10U have any 

qu~stiona call 307-672-6457 

'!'bank You. 



CEkllFlCATION OF COMPLETION 

lD accordIIIIce with the COIlditioD of -Permit 10 Consauc:t- No. , requiriag subminal of 
this Ccrtific:atfoa of Compl«ioa widliJl sWy (60) days of completion of me facilicy. I hereby cermy tbe 
followiDI 10 be an accurate aod correct &ratemeDr of the curre:or SQ1US 01 the project auahorized by the 
above tefaca:ed permit: 

Coutrud:ioD. of the pea1DiUed facility was completed OD .............. ~ ___ (DATE) and 
tho Deiit)' was placed ill operadoa on (DATE). 

1. 

2. CoDstnJctioJl was completed in ~ with dle ibllowiDa: (Cleek the appropt:ia&e 
~J1) 

o 1'he facility wu amstructed iD CGq1liance with all un. aad CODditioas at tile 
permit JDc1udiDg the deIiID tepOR. plans aod specltkafoill. desi&D clara ex' other 
ialormadoa submitted ba support of me appIicadoD. 

CJ 'D1e facility .... coostructed wJm dlaDges or JDXIificado1ll ill acc:ordaDce widl me 
pnwisioDs ·of secuoa 9, Qlapatr m. WyomiDs Water Qutity lbaica ami 
JtepJatioas. As-built plaDl lid speciftcaUol1S. cemfted by • ~ 
protessioaaJ qiOf« (cerdftcadou by aD tap,..r is DOt roquired If me oriJiuaJ 
ippJicad.oo was DOt cectified by III e.apueer) are eudosed. 



11111\1 I \\ " 

1111'\(; "' <':f.lIlIJlI.E 
fiN 111.\ I·.II~~. "lin: 

s'rA'fE OF WYOl\IING 
OF'FIC:E OF TilE ~TATF: ENGINEER 

IIEIISUII.En III In.lllNt; 
UIEl ENNE. "'lOl\IING 82()U2 

M'I'LlC\TION FUR PERMIT TO APPROPRIATE (;ROUND "'ATER 

ron OfFICE USE ONLY 

I'EH~" r NO. L.W. 9 18 8 0 
Temporary filing No. U. W. .;) ~ ·9-~/ ;l.. 
NOTE: Do nol fohllhis form. U!lP. typewriter 

'" print neatly with black ink. 

I . \\ 1l1~IHICT 

AU. ITEMS l\WST nE COl\lPLETED 
BEFORE APPLICATION IS ACCEPTABLE. 

'\iAME ."NO NljM8ER OF WELL CRWD.l 

I. \arne of applicant(s) Wyoming Water Development (oDlDission Phone: 777.7626 

2. A.Mr!!!!!! of applicant(!!) Herschler Building CheJienne, WJioming Zip: 82002 

:4. i\3me & addre!!!! of agent to receive correspondence and notices Steve Hampton I Soda Blltte SerViCeS Inc 

POBox 319 lIpton, W¥oming 82730 

.J. I'~f' to which the water will be applied: Domestic-( ) Slock Watering I ) Irrigation ( Municipal I 
1".lu!'Irial I) Miscellanf'ous XI (Describe complelely and accurately) ... Wu;e::..11..,;1'--tI"JO ........ blolJell:-ull.:a.Sc.eud-..f~OL&.r;......,t ... e:.;s .... t ... i""n"'!g:t-__ 

.j, 

6. 

R. 

(l. 

purposes j QO permaQeQt "se iQtended IInde r thh appl icaHOQ 

I.'".alion of Iht" well: (NOTE: Quarter.quarter (40·acre !lubdivision) M!&I be 
!'I"",". f.X.UIPLE: SEY,NWII. of Sec. 12. Township 14 North. Ran~e68 We!!t.) 
-Lamp be 11 Countv. SE 'I. NW II. of Sec. --Z.fL. 
T ~!'J .• R.--1..3..-W.of the 6th P.M. (or W.R.M.), Wyoming. If located 
ill a plall('(1 subdivision •• 1!'I0 provide Lot • Block of the 
____________ Subdivision (or Add'n) of _______ _ 

N 

"·-NW~.~·--- ·-··NE"~----. 
\lark Ih,. w,,11 IOl'ation on thf' !If'elion RTid to the right. LOCATION SHOWN IN 
I n:M 51\1l'ST AGHEf. wlTn GRID. If the proposed well is for irrigation use, sketch 
;""1131,,.1311 irrigalion ditches and c3nals, stream. resenoin and other wells. Indicate W ~. E 
tilt' point of U!l~ or lands to be irrigated from other sources. 1 : 
f.stirnalt"d df'plh of the well is 2200 feet. _ •• _ s~: ~~ . -- . --- s~:.~. ___ _ 
MAXIMUM quantity of water 10 be devf'loped and beneficially 
1I~l'd: Q gallons per minule. NOTE: If for domestic or stock use. 
rhi5 applicatioll will he processed for a maximum of 25 gallons per minute. 
~PRINGS: Only ~prings nowing 25 gallons per minutf' or less. where the proposed 5 
1I"f' ill dome!!Iic or slockwatering. will be considered as ground water appropriations. 
\ltrr appro\'al of this application, some type of artificial diversion must be con· 
"rrurled to qualify for a water right. 

II II!'I' is nol irril':ation. mark the point(s' or area(s) of use in the tabulation below. 

Scala: .- = I mile 

Above dla.ram represf'ntl one full 
sadlon. Loeate well .c~ur.t .. b in 
email Iquare raprel.nUn« 40 ae. 

In. "fur irriJ!3ti!l1l IISC: 

a. [)~!lr'fi"r MAXIMUM acreage to be irrigated in each 40 acre subdivision in the tabulation below. 
\.. I ) Land will hp irrig3ted from this wt"11 only. 

I J Lalld is irril':at",f from existing water right(s) with water from this well to be additional supply. Describe existing walf'r 
rillhl(!'} under REMARKS. 

"'\o\n- NEil, NWII. SWII. SEll. 
-IIII' Ranl!P ~ .. ,.. TOTALS 

:'IIEV. N\lt, 5\\·V. SEve NE', NWV. S\l\. ~r;:. NEV. N\\'V. S\\·~' SEVe NEV. NW~. Swv. SEVe 

v!L Vj 
/ {/ I 

---
II It f"r jrri;:::'jnn U!le, describ!' method of irrigation, i.e. center pivot sprinkler. flood, elc. ____________ _ 

I'rrrnit No. 0. W. 918~IJ 
SEE REVERSE SIDE 81 

Book No. GHB Page No. ___ _ 



12. The well is to be comtrueted on lands owm·d b)· Burl ington Northern - E~~t.....!...P~e.!.!n~d...!.i.!nJ~g,-_____ _ 

(The granting of a permit (Ioes not constitute the ~rantillg 01 right of way. If any usement or right of way is necessary in COIlII(,C' 

tion with this application. it should be understood that Ihe responsibility is the applicant's. A coPt or the agreement should aecom· 
pany this application. if the land is privately owned and the owner is not a co·applicant.) 

1.3. The water is to be used on lands owned by-...:C~o~o:;...:k,,--,R.:.;:o:.,a::..:d~W,,-,a=-t::..:e=-r'--iO~i s~tl<..:r~l~· c~t-=--______________ _ 
(If landowner is not the applicant, a copy of the agreement relating to usage of appropriated water on Ihe Ian.! should be suhmitted 
to this office. If the landowner is included as a co·applicant on the application. this procedure need not be followed.) 

REMARKS: This is an exploratory well to test the deep sands of the Fort Union FM. for 
water production potential. If successful. the well will become the property of the 
Cook Road Water District. 

Under penalties of perjury.} declare that} have examined this application and to the best of my knowledge and belief it iSlrue. cor· 
rect and complete. 

___ --'-'dl'-U~;,;.,y~=:?u.1 _____ • 191L 
Date 

THE LEGALLY REQUIRED FILING FEE I\fUST ACCOI\IPANY THIS APPLICATION 

DOMESTICAND/OR STOCK WATERING USES 
(Domestic use is defined as a single.family dwelling and the watering of lawns and 
gardens not exceeding one (1) acre) 

110.00 

IRRIGATION. MUNICIPAL, INDUSTRIAL. MISCELLANEOUS 125.00 
MONITOR (For water level measurements or chemical quality sampling) NO FEE 

IF WEI.I. WILL SERVE MULTIPLE USES. SUBMIT ONLY ONE (THE HIGHER) flUNG fEE. 

THIS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

THE STATE OF WYOMING ) ,. .. 
STATE ENGINEER'S OrnCE ) 

This instrument was received and filed for record on the __ 1_s_t ___ _ 
19..2L. at 11 :00 o·c1ock~1. 

Permit No. U.W. 91RRO 

TillS IS TO CERTIFY that I have examined the foregoing 
limitations and conditions: 

June __-::::=--____ ::::--- , A. D. 

This application is approved subject to the condition that the proposed use shall not interfere with any existing rights to ground 
water from the same source of supply and is subject to regulation and correlation with surface water rights. if the ground and surface 
waters are interconnected. The use of water hereunder is subject to the further provisions of Chapter 169. Session Lawl of Wyoming. 
1957. and any subsequent amendments thereto. 

Granting of a permit does not guarantee the right to have the water level or artesian pressure in the well maintained at any specific' 
level. The well should be constructed to a depth adequate to allow (or the maximum development and beneficial use of ground water in 
the source of supply. 

If the well is a nowingartesian well. it sh.n be so constructed and equipped that the-now may be shut off when not in use, without 
loss of water into surface formations or at the surface. . 
This application is for test purposes only; no water will be beneficially used. 
This permit will be automatically cancelled on December 31, 1994 or upon receipt of 
an acceptable Statement of Completion. PROOF OF APPROPRIATION AND BENEFICIAL USE OF 
GROUND WATER (FOR~I U.W. 8) IS WAIVED UNDER THIS PERmT. 

Approval of this application may be considered as authorization to proceed with construction of the proposed well. 
I 

Construction of well will begin within one (1) year from date of approval. A Statement of Completion will be filed within thirh' 
(30) days of completion of conitructioA i I,d' e, ,., ,.,11 .. ',. 

Completion of construction _JIoI ... -JIIIF. .... h .. tMi._ ... f .. t .. a. ....... ,F .... ,f*· ... · .. I ............... f ..... ~ .... for the purposes specified in hem 4 of this application 
will be made by December 31. 19~ 

HI •• e ff f i.. " II h,. . d t .b 1 fa a.'.a. ,Ir ''tll i tid I I I .. ... d t" I If. 
.,pl' .' , 'r 'r • f" , ~ 

Witness my hand this /~ day:;: 



STATE OF WYOMING 
OFFICE Of: THE STATE ENGINEER 

HEASCHLIR 8UlLDlNG 
CMlYEHH!. WYOMIHQ 12002 

CSCmm·5tSt 
STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

I ~TE Do IIDIlaIeI "" Ionft. use ~tef I 
• Of prIftI neauy -"" DlaCIl .nk ! 

PERMIT NO. U.W. __ ~9.Al~8u.8LlO.t.--__ NAME OF WELL (SPRING) _OWD-==---=-, ____ _ 

NAMEOFOWNER __ ~Wy~~~·~nq~W~a~ter~~~~~l~~~~t~~~~i."Ai~~~nL-__________________________ __ 

2 AOORESS __ ~He~~==h~l~er~~~l~44N~L-~~~~~'~~~~~ ____ ~ ____________________ __ 
Please CNca II.~ .... ~ from Nt IIIOwft Oft pefmil D 

CIty Cheyenne State WYan1n9 Zip Code 82002 Phone No. (307) '''-7626 

3. USE OF WATER: Oornestic 0 StockWatenngCl Irrigation 0 Municipal 0 Industrial 0 MiSCeItaMouS!J 
Expl81n proposed use (Eaatnple: One Ii. family dwelling) Well,.. C!CI!J)let:ed for test1n9 p11"P?&es, 

no pe%1'nISnent use 1ntelded unc5er w.a pem1t awl1eatJcn. 

4. LOCATION OF well. (SPRING): ..!!.... " ..!!. " of Secticn ..!!. . T. ~ No. R.!!. W •• 01 the 8th p.u. (or W.A.M.). 
SubdiviSion Name ________________ Lot ____ 8Ioc:k ___ _ 

Ifsurv.yed. bearing. distance and reference point S. 19 15' 30- B. a 41st:ance of 2312. Q' frem the west 
V. OSmer Of SiciUdii a Uri! lUI Ifm cap) 

5. TYPE OF CONSTRUCTION: DriIIed[! Rotary DugD Driven 0 OIherCl 

OeSCribe: 

6. CONSTRUCTION: Total 0..-. of WeIIfSDring 2205 
a. Diameter of borehole (Bit SiZ.) 1l1!4iinCtles. 

7 7/8 

fL 

b. Casing Schedule New [I Used[J 

!..ill"diametertrom 0 It. to 1181 .. 

.LU1-diamete' from 113S fL to 2205 It. MUeIiaI Steel Cla1ng Gage API JeSS 10. 

c. Was easing cemented: Ve,K1 NoD Cemented InIeriaI. From 1181 .... to 91O!!!S aurfaceteet. 

. d. Number Of sacks of cement used 360 ~ of cement no TYEe C U9bt CsIImt. 250 TYpe G 

e. Perforations: Type of perforator used __ ..:la:=.:.. ______________________ _ 
Size of perforations inctIea by ____ InCheS. 

Number of perforatiOns and deplhI where perfotatld: 
____ perforations from It. to feet. 
___ perforationa from ft. to teet. Screen Interval. 

1503 • 1524 
, Was wallscr.." installed? Vet!:] No CJ 1548 _ 1585 

Diameter: 4- sJotlize:_.::15:..-__ .. tfrorn ____ teetto __ -'IIlwo74S _ 1787 2082. 2092 
Diameter: ISot size: set frOm ,"tto 1,874 - 1894 ·2105 - 2125 

2006 - 2042 2175 - 2195 ;. Was well grav.1 paeked? VtlO No!] Siz. of grave' _________ _ 

h. Was surfaee eaSing used: Ves ~ No CJ Was It cemented In place? V •• pg No CJ 

1. NAMe & ADDRESS OF DRilliNG COMPANY _..;..;W;.;.l.:.;U:.:1ams=::....:;Dr.:;.;l::.;;l;.;:::I;::1nr;~ • ....:I=nc:=:.e _____________ _ 

3. DA TE OF COMPLETION OF WELL (inCluding pump installation) OR SPRING (filii used) 'rest PJl't'Pinq beqan on 
OCtOber 7, 1993. 

~. PUMP INFORMATION: Manufacturer Permanent p.Irt) to be 1nsta1l~ve& _a_l_a_te_r_cSa_t_e_e _____ _ 
Source Of power Horsepower __ Depth of Pump Setting Of intake ________ _ 
Amount Of Water Being Pumped Galion. Per Minute. (For Spnngs Of flowing walls .... dam 10.) 
Total Volumetnc Gal~nl Used P.r Calendar Ve.r. _____________________ _ 

10 FLOWING WELl. (Owner is responsible for control of nOWing well). 
If ... ell YIelds artesIan flow. yIeld IS ___ gal.lmin. Sur1ace pressure is __ Ib.lsq. inch, or ___ feet of water. 
Tne flOW IS controlled by: vallle::J cap 0 plug 0 
Dot's well leak around casing? Yes [J No 0 

699 81 
8o~ No ____ Page No. _. ___ _ 



" It ~prlng_ "ow was ,I constructed? (Some method of art,l,clal d,vers.:;.,n Ie. spring DOll.' cr.bb,ng. elc . I~ n(:~e~sarv 10 
Qual,'V for a waler light) _______ .. _._. _______________________ . ___ __ 

, 2 PUMP TEST. W,S a pump tesl made" Yes KJ No 0 
It so by whom SOda.Butte Services. Inc. Address P.O. Sox 319. Upton. ~O 
YIeld 80 gal.lmln. With lOS foot drawdown after 98 hours. 
Y'eld- gal.lmin. with 'oot drawdown afte, hOurs. 
See attached report for OCI'I'plete test reaulta. 

13 LOG OF WELL: T014l dept,.. drilled 2232 'eet. 
Depth 0' completed well 2205 '''1. Diamet" of wei 8 S/8- 1inchI1. 
Depth 10 ',rst water bearing 'ormatiOn 150 feet. 4-
Deplh to pnnclpal water bearing formation. Top 1170 feet to Bonom 2194 ..... 

Ground Elevation. if known ___ 4.;;.94.;.;1:;.;:.;..;:6~ ___ _ 

:mILL eumNGS DESCAIPTION: 

From . To I Material Remarks IndiCI!e Water Bearing IndtCate Perforated I Feet i FHt Type. Texture Color (Cementing. ShuIoft) Formation & Name caSing Location 
1 

-!'- &iee ICEIPOR ••• 

! 

i 

! 

I 

I 

! 

i 

1 

14. QUALITY QF WATER INFORMATION: 
Does a Chemical anclIor bICteriOIogiCaJ water qUIIty"'" 8CCDIJ .... tDnn? V. [J No 0 
It is recommended 1hat chemiCal and bIIdeI1oIogic __ QUIIIIr anaIyI8S be pedonMd .. that the report(s) be filed 
with the records of this .... (Cont8ct Depattment of AgncUIure. AnIIyIicat LIb .... Latemie. 742·2984.) 
If not dO you consider the water u:. Good [! AccIptIble CJ Poor 0 Unusable 0 

REMARKS: See attaehed reF!?r\ for eqrplet.e water r;all\¥ 1M1¥"I. 

Under penalties c1 perjury. f dIdat8 thai • haW examNd IhIs form Ind to the bell of my knowtedQe and belief it is 
true, correct and comptete. 

--~~ 
S'gnature of Owner or uthonzed Agent 
Soda aJtte Sen-ices, Inc. 

&~:III:Ia&:a::lI&jr_2o&.7 ..... ___ • 19i1-
Date 

FOR STATE ENGCHUR'S USE ~ y 

~ate Of ReceIpt _________ .19_ Oateof~I ______ . 19 __ 

Date of Prlonty _____ ,J_une __ , __ .19..!!-

'Ot State EnQineer 



ACCESS AGREEMENT 
AND EASEMENT 

This Access Agreement and Easement ("Agreement") is made and 
entered into this 13th day of August t 1993 by and between 
SODA BUTTE SERVICES.! INC. ("Consultant") and the Nettle Creek 
Land Company ("Landowner"). 

WITNESSETH THAT: 

WHEREAS, the Consultant has contracted with the Wyoming Water 
Development Commission ("WWDC") to assist in exploring for and 
determining the feasibility of, among other alternatives, an 
underground source of water; and 

WHEREAS, the WWDC desires to undertake a project known as the 
COOK ROAD WATER SUPPLY PROJECT ("Project") to explore for and 
possibly develop an underground source of water for the COOK ROAD 
WATER DISTRICT ("Sponsor"); and 

WHEREAS, the General Session of the 52nd Legislature of the 
State of Wyoming authorized and appropriated funds to the WWDC 
for the Project to drill an exploratory well and study the 
feasibility of providing water from the well to the Sponsor; and 

WHEREAS, the WWDC wishes to drill the exploratory well on lands 
owned and occupied by Landowner and will require access to drill, 
monitor, test, operate, repair and otherwise maintain the well; 
and 

WHEREAS, the WWDC and the Sponsor wish to develop the exploratory 
well and appurtenances necessary to provide water from the well 
to the District; 

NOW THEREFORE, for and in consideration of the sum of ten 
dollars ($ 10.00 ) paid by the Consultant, the receipt of which 
is hereby acknowledged, the parties hereby agree as follows: 

1. Landowner hereby acknowledges, grants, bargains, sells 
and conveys to the WWDC and the Consultant, its subconsultants, 
contractors, subcontractors, agents and employees the right to 
construct a well and to ingress to and egress from and transport 
personnel and equipment upon Landowner's land described as: 

A tract of land located in the S 1/2 of Section 28, T50N, 
R73W, of the Sixth Principal Meridian, Campbell County, 
Wyoming, being more particularly described as follows: 



Beginning ~t·a point which is the center of said 
section, this point being the true point of beginning, 
a corner; thence N 89~26'50" E a distance of 20.00': 
thence S 00~26'OO" W a distance of 240.00'; thence 
S 89 3 24'23" W a distance of 366.00'; thence N 46-43'50" 
W a distance of 346.32'; thence N 89~24'23" E a 
distance of 600.00' to a corner, the true point of 
beginning. 

as may be reasonably required to drill, monitor, test, operate, 
repair and otherwise maintain the exploratory well. 

2. The following operating rules shall apply to all 
activities of the WWDC and the Consultant, its subconsultants, 
contractors, subcontractors, agents and employees: 

(a). Notice shall be given to Landowner's Agent by 
telephone prior to entering upon Landowner's land. 

(b). No pit or trench will be left unattended for any 
period of time without fencing, and all necessary 
precautions will be taken to avoid damage or injury to 
Landowner and Landowner's licensees, permittees and 
property. Decisions on the access route over Landowner's 
property to the well site shall be made in consultation with 
the Landowner. 

(c). Landowner's lands, roadways or roadway improvements 
disturbed as a result of activities performed under this 
agreement will be reclaimed by grading and reseeding and by 
other restoration or reconstruction as necessary. The 
reclamation plans shall be presented to the Landowner's 
Agent for approval in advance of such reclamation or other 
restoration. 

3. Landowner shall be held harmless from any claims, 
demands, actions or causes of actions by third persons who may 
suffer injury to themselves or their property as a result of the 
operations to be conducted upon the Landowner's lands. 

4. In the event the ~WDC determines that the exploratory 
well is to be abandoned, Landowner shall have the option of 
taking over the well at a cost not to ~xceed the consideration 
the Landowner received from the access and easement provided by 
this agreement. Landowner's Agent shall be given notice by 
Certified Mail of any intent to plug and abandon the well and 
shall have fifteen (15) days following receipt of such notice to 
exercise the option in writing. If Landowner exercises the 
option, Landowner shall become responsible for future operations 
and properly plugging and abandoning the well if Landowner 
decides or is required to do so, and the WWDC, its consultants, 
subconsultants, contractors, subcontractors, agents and employees 
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shelll have no further responsibility for operating or plugging 
and abandoning the well. If Landowner does not exercise the 
opl ion. lhe WWDC shall properly plug and abandon the wei). In 
tht' event the Landowner exercises Its option to lake over the 
exploration well as aforesaid, Landowner, hereby grants to the 
State of Wyoming, its agents and employees, the right of access 
over Landowner's property to said well for purposes of from time 
to time, monitoring hydraulic head of said well. Notice shall be 
given to Landowner's Agent by telephone prior to entering said 
land. 

5. In the event the well is found suitable for use by the 
WWDC or the Sponsor, the Landowner agrees to grant an option to 
WWDC or the Sponsor to sell and convey ownership to the above 
described parcel for the purpose of developing, enclosing, 
monitoring and maintaining a production well and appurtenances 
necessary in connection therewith and to grant a permanent 
pipeline and access easement. Said pipeline and access easement 
shall be as required by the WWDC or the Sponsor to deliver water 
for its intended use and shall be located so as to attempt to 
minimize disruption to Landowner's operations. 

6. Purchase price for the parcel shall be in the amount of 
$ 5,000.00 to be paid by the Sponsor. Such payment to be made 
prior to commencement of any construction activities for the 
purpose of developing, enclosing, monitoring and maintaining of 
production well and appurtenances. Landowner's agreement to sell 
and convey the parcel will be contingent upon receiving a sixty 
foot access easement, as tentatively shown on the attached land 
diagram, for future development of a roadway to Landowner's 
adjacent properties. This option to sell and convey ownership to 
the above described parcel shall expire if not exercised by the 
WWDC or the Sponsor within a period of two years from the day and 
year of this agreement first written above. 

7. This agreement shall run with the land and shall be 
binding upon and inure to the benefit of all signatory parties 
hereto, their successors and assigns. 

8. Landowner and the Consultant represent that execution of 
this agreement has been duly and legally authorized and that the 
representative of each who signs this agreement is authorized to 
do so in their behalf. 

9. The making, execution and delivery of this agreement by 
Landowner has been induced by no representations, statements. 
warranties or agreements other than those herein expressed. This 
agreement embodies the entire understanding of the parties and 
there are no further or other agreements or understandings, 
written or oral, in effect between the parties relating to the 
subject matter hereof. This agreement may only be amended or 
modified by writing, signed by both parties. 

3 



IN WITNESS WHEREOF, t 
agreement on the day and 

parties have executed this 
irst written above. 

STATE OF ~MIN/_AA ~ ss 

COUNTY OF~) 

The for ~oing instrument was_~kn wledged~~Or~ ~e t~i~ ~ 
day ot , 1993, b~..ePd L/.~., ~G;~kChi . 

/~; /l- /}~ 
Sharon A. O'lIr. .. ~. No .. ,., Public ~."1'l Lr: ~ L~ 
~Ol.lf\tV 01 ~ State Of N Y Pu b 11 C 

\..Irnpb~lj ~l >Wyoming 

MV Commission Expires Oct. 22, 199. 
~ .. 

STATE OF WYOMING 

COUNTY OF VJGS~~ 

) 
) ss 
) 

The foregoi~ instrument was ack me this I ~.!::"' 
day of ~, ,1993, by ~~~ ____ ~~~~~~t~ __________ __ 

J~4W 

• 
Notary Public 

4 



-----.-.---.. -.---- ----.----.-- ----------- ---------------------

600.00' 

Parcel of land located in the South 1/2 
of Section 28, T50N, R73W, of the 6th 
P.M. containing approximately 2.71 acres 
more or less as shown. 

20.00' 
S a9°26'50" W 

I C 1/4: 

sTtion 28 0 ~ 

- 2.71 Acres - o ~ ·co o N 
~ 0 
N 0 

o 
(Proposed location of" 

60.00' Access Easement) z 

366.00' s ago 24'23- W 

Scale 1- • 100' 

[SOda Butte Services, l~cJ-l 

Nettle Creek Land Company 
Parcel Layout 

L---_____ . _________________ . __ 

July 27. 1993 
---------_. __ ... - ... -. 



ACCESS AGREEMENT 
AND EASEMENT 

This Access Agreement and Easement y'~greement") is made and 
entered into this ~YJ. day of ~u~ , 1993 by and 
between SODA BUTTE SERVICES, INC. ("C sultant") and the 
BURLINGTON trf~THERN RAILROAD ("Landowner"). 

WITNESSETH THAT: 

WHEREAS, the Consultant has contracted with the Wyoming Water 
Development Commission ("WWDC") to assist in exploring for and 
determining the feasibility of, among other alternatives, an 
underground source of water; and 

WHEREAS, the WWDC desires to undertake a project known as the 
COOK ROAD WATER SUPPLY PROJECT ("Project") to explore for and 
possibly develop an underground source of water for the COOK ROAD 
WATER DISTRICT ("Sponsor"); and 

WHEREAS, the General Session of the 52nd Legislature of the 
State of Wyoming authorized and appropriated funds to the wwnc 
for the Project to drill an exploratory well and study the 
feasibility of providing water from the well to the Sponsor; and 

WHEREAS, the WWDC wishes to access the well site across lands 
owned and occupied by Landowner to drill, monitor, test, operate, 
repair and otherwise maintain the well; and 

WHEREAS, the WWDC and the Sponsor wish to develop the exploratory 
well and appurtenances necessary to provide water from the well 
to the District; 

NOW THEREFORE, for and in consideration of the sum of ten 
dollars ($ 10.00 ) paid by the Consultant, the receipt of which 
is hereby acknowledged, the parties hereby agree as follows: 

1. Landowner hereby acknowledges, grants, bargains, sells 
and conveys to the WWDC and the Consultant, its subconsultants, 
contractors, subcontractors, agents and employees the right to 
enter and transport personnel and equipment upon Landowner's land 
described as: 

The eastern most 60.00 feet of Parcel 6 in 
the SE 1/4 of the NW 1/4 Section 28, T50N, 
R73W, of the 6th P.M. Campbell County, 
Wyoming, being more particularly described as 
follows: 



Beginning at a point which is the center of 
said section, this point being the true point 
of beginning, a corner; thence S 89°24' 23" \\
a distance of 60.00'; thence N 00~26'00" E a 
distance of 303.56'; thence N 89'24'21" E a 
distance of 60.00'; thence S 00'26'00" W a 
distance of 303.56' to a corner, the true 
point of beginning. 

with the right of ingress to and egress from said lands as may be 
reasonably required to drill, monitor, test, operate, repair and 
otherwise maintain the exploratory well. 

2. The following operating rules shall apply to all 
activities of the WWDC and the Consultant, its subconsultants, 
contractors, subcontractors, agents and employees: 

(a). Notice shall be given to Landowner by telephone prior 
to entering upon Landowner's land. 

(b). All necessary precautions will be taken to avoid 
damage or injury to Landowner and Landowner's licensees, 
permittees and property. Decisions on the access route over 
Landowner's property to the well site shall be made in 
consultation with the Landowner. 

(c). Landowner's lands, roadways or roadway improvements 
disturbed as a result of activities performed under this 
agreement will be reclaimed by grading and reseeding and by 
other restoration or reconstruction as necessary. Landowner 
shall, in advance of such reclamation or other restoration, 
be advised of the reclamation plan. 

3. Landowner shall be held harmless from any claims, 
demands, actions or causes of actions by third persons who may 
suffer injury to themselves or their property as a result of the 
operations to be conducted upon the Landowner's lands. 

4. In the event the well is found suitable for use by the 
WWDC or the Sponsor, the Landowner agrees to grant a permanent 
easement for the purpose of developing, enclosing, monitoring and 
maintaining a production well and appurtenances necessary in 
connection therewi th aI/pipelinE dIR! access easement. Said 
pipeline and access easement shall be as required by the WWDC or 
the Sponsor to deliver the water for its intended use and shall 
be located so as to attempt to minimize disruption to Landowner's 
operations. 

5. In the event the well is found suitable for use by the 
WWDC or the Sponsor, Landowner shall be compensated for said 
easement and any inconvenience resulting therefrom. Such 
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compensation shall include improvement and maintenance of 
improved roadway on said lands. 

6. This agreement shall run with the land and shall be 
binding upon and inure to the benefit of all signatory parties 
hereto, their successors and assigns. 

7. Landowner and the Consultant represent that execution of 
this agreement has been duly and legally authorized and that the 
representative of each who signs this agreement is authorized to 
do so in their behalf. 

8. The making, execution and delivery of this agreement by 
Landowner has been induced by no representations, statements, 
warranties or agreements other than those herein expressed. This 
agreement embodies the entire understanding of the parties and 
there are no further or other agreements or understandings, 
written or oral, in effect between the parties relating to the 
subject matter hereof. This agreement may only be amended or 
modified by writing, signed by both parties. 

3 



IN WITNESS WHEREOF, the 
agreement on the day and year 

STATE OF ) 
) ss 

COUNTY OF _____ ) 

LANDOWNER 

The foregoing instrument was acknowledged before me this 
day of , 1993, by 

(Seal) 

STATE OF WYOMING ) 
) ss 

COUNTY OF WESraAl) 

Notary Public 

The foregoing instrument was acknowledged before me this ~ 
day of 4UG4dSr, 1993, by rrcEI/c L-. l..f:4,meT4A/ 

Approved by and executed this 
1993. 

~ ~. ~ N~.~ = '0 ary lC 

day of 

4 



<0 
L() 

(Y) 
o 
(Y) 

715.30' 

------.---------'--f- D 
Existing Microwave Tower 

Note: This is a sketch of the location. 
Shaded area depicts access easement. 
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