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CHAPTER 1.0 

INTRODUCTION 

TriHydro Corporation, under contract to the Wyoming Water Development Commission 
(WWDC), conducted this Level II Feasibility Study with our sub-consultant, Forsgren 
Associates, Inc., of Evanston, Wyoming. The WWDC authorized the Level II study to determine 
the feasibility of developing a groundwater supply of sufficient quantity and quality for public 
drinking water purposes for the North Uinta County Improvement and Service District 
(NUCISD), located in the newly incorporated Town of Bear River, Wyoming 

The public water system of the Deer Mountain Ranches Subdivision in the Town of Bear 
River is identified by the U.S Environmental Protection Agency (USEPA) as Public Water 
System (PWS) #WY5601019, which serves a population of approximately 180 people. This 
public water system serves approximately one-quarter of the population of the Town of Bear 
River (560 people). ' 

The location of the test well was selected based on the hydrogeologic investigation of 
the area conducted during 1999 and 2000 und~r the Level I Water Supply Master Plan Study. 
The results of this investigation are presented in a document entitled "Hydrogeologic Report, 
North Uinta County Improvement and Service District, Water Supply Master Plan, Uinta County, 
Wyoming, February 4, 2000," by TriHydro Corporation. This document is included as an 
appendix in the "North Uinta County Improvement and Service District, Water Supply Master 
Plan, Levell Study, September 2000," submitted to the WWDC by Forsgren Associates, Inc., 
Evanston, Wyoming. 

Based on results of the Level I Master Plan Study, WWDC approved commencement of 
Level II, Phase I well construction and aquifer testing activities in 2001. The objectives of the 
Level II, Phase I drilling program were to: 

• Determine the depth, thickness, and geologic character of productive aquifer 
underlying the selected test well site; 

Determine depth to groundwater and aquifer thickness and to construct a 
potential public water system supply well at the selected site; 

• Conduct aquifer tests designed to determine the hydraulic character and 
estimate the production capabilities of the aquifer(s) penetrated at the selected 
well site; and . 

• Estimate the quality of groundwater available from the aquifer(s). 

These Phase I objectives were accomplished through execution of the following tasks: 

1. Construction of one test well, designated the Deer Mountain #6 Well; 

2. Well development; 

3. Aquifer testing; and 
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4. Water quality testing. 

The Deer Mountain #6 Well was constructed, developed, and tested from February to 
April 2002. The test well was completed to a depth of 544 feet in the Wasatch Formation. 
Results of the aquifer testing and water quality evaluations indicated that it is feasible to use the 
well as a public water supply. The data collected during aquifer testing of the well suggest that 
development of the aquifer at withdrawals up to 100 gallons per minute may be achievable 
without adversely declining groundwater levels. With respect to groundwater quality, results of 
laboratory analyses indicate that groundwater from the aquifer penetrated by the Deer Mountain 
#6 Well meets USEPA's criteria for use as a public water supply. 

During early 2002, the condition of one of the Town's existing water supply wells, the 
Deer Mountain #5 Well, deteriorated. Accordingly, connection of the Deer Mountain #6 Well to 
the water system was determined to be a top priority for the Town of Bear River. During the 
summer and fall of 2002, the Deer Mountain #6 Well was connected to the existing Deer 
Mountain Ranches public water system via a new water transmission pipeline constructed with' 
emergency funding provided by the Wyoming State Loan and Investment Board. The new 
transmission pipeline consists of 6-inch diameter, high-density polyethylene (HOPE) pipe with a 
length of approximately 1.5 miles. The new water transmission pipeline was installed from the 
new well to the Town's existing water storage tanks (Figure 1). 

'n addition to th~ scope of the Levell! Study, the Town of Bear River requested, and the 
WWDC appr0ved, limited aquifer testing of two former public water supply wells on the Martin 
Ranch. The two wells on the Martin Ranch are located approximately 2.5 miles northeast of the 
Deer Mountain #6 Well location. The location of the Martin Ranch wells is shown on Figure 2. 
The results of the aquifer testing of the Martin Ranch wells are discussed in Chapter 4.0 of this 
report. 
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CHAPTER 2.0 

WELL CONSTRUCTION AND DEVELOPMENT 

Test well construction activities commenced on February 27, 2002, and were completed 
on April 17, 2002. Near the end of well construction, the Deer Mountain #6 Well was developed 
and aquifer testing was conducted to evaluate the test well for the quantity and quality of water. 
A chronological history of the well construction, development, and aquifer testing activities is 
presented in Appendix A. Well construction, development, and aquifer testing services were 
provided by Andrew Well Drilling Services, Inc., of Idaho Falls, Idaho. 

2.1 Well Location 

The Deer Mountain #6 Well is located in the so~theast quarter of the southwest quarter 
of Section 2, Township 16 North, Range 121 West, Uinta County, Wyoming (Figure 1). The 
ground surface elevation at the well site is approximately 6,580 feet above mean sea level, 
based on 1 :24,000-scale U.S. Geologic Survey topographic contour map. The test well is 
located on public land administered by the U.S. Bureau of Land Management (BLM). A 
Temporary Use Permit (TUP #WYW-152832) was applied for on December 4, 2001, and was 
issued by the BLM Kemmerer Field Office, on February 19, 2002. 

The selected well site is located on Quaternary age soils, which are developed on 
weathered exposures of the Wasatch Formation of Eocene age. The well is located 
approximately 150 feet north of the east-west orientated fence line located along the south side 
of Section 2 (Township 16 North, Range 121 West) and approximately 266 feet west of the 
centerline of Wyoming State Highway 89 (Figure 1). 

2.2 Well Construction 

A test well construction permit (U.W.142000) was obtained from the Wyoming State 
Engineer's Office (WSEO) on behalf of the WWDC. The Deer Mountain #6 Well has been 
subsequently permitted as a municipal water supply production well under WSEO Permit 
U.W.146167, and the test well permit was cancelled on September 5,2002. An Ingersoll-Rand 
T4W, top-head drive, air-foam rotary drill rig was used to install the test well. Construction of 
Deer Mountain #6 Well commenced on February 27, 2002, and was completed on April 17, 
2002, with capping and shut-in of the test well. 

A 14-inch nominal diameter, carbon steel surface casing was installed to a depth of 
39.83 feet below ground surface in a 17.5-inch diameter borehole. The surface casing was 
cemented in place and the cement grout was allowed to cure before continuing well drilling 
activities. 
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The 12-inch diameter borehole of the test well was drilled to a total depth of 570 feet 
below ground surface on March 11, 2002. The well penetrated weathered sediment and 
bedrock of the Eocene age Wasatch Formation from ground surface to 570 feet below ground 
surface. Copies of the well construction details and borehole log for the Deer Mountain #6 Well 
are included in Appendix B. 

Geophysical logging of the 12-inch diameter, open borehole to the total drilled depth of 
570 feet was conducted on March 11, 2002. Logging services were provided by Strata Data 
Inc. of Casper, Wyoming. Natural gamma ray, electric log (spontaneous potential and 
resistivity), and caliper logs were acquired. A copy of the geophysical logs is also included in 
Appendix B. 

The 8-inch diameter, stainless steel well screen and carbon steel casing are of welded 
construction and were installed in the borehole from March 12 to 14, 2002. The total depth of 
well as constructed is 543.97 feet below ground surface. The screened intervals are from 
271.65 to 312.93 feet, and from 502.22 to 522.90 feet below ground surface. The 8-inch 0 

diameter casing was initially completed with 1.90 feet of stick-up above ground surface. An as
built, well construetion diagram for the Deer Mountain #6 Well is shown on Figure 3. 

Following installation of the well screen and casing, a filter pack of 6-9 grade silica sand 
was emplaced in the annular space around the 8-inch diameter well screen and casing. A large 
wash~out area in the Wasatch Formation occurred from approximately 270 to 310 feet below 
ground surface, which c'orresponds to the primary water-bearing interval of the well from 270 to 
295 feet in depth. The filter pack was installed from 219.5 to 570 feet below ground surface 
from March 15 to April 3, 2002. 

Due to washout of the borehole during drilling, extra 6-9 grade silica sand filter pack was 
needed to be emplaced in the well. If the borehole was in gauge of 12 inches in diameter, 
approximately 16,163 pounds of sand would have been required to construct the well. A total of 
29,200 pounds of silica sand was actually installed. An extra 13,037 pounds of sand was 
needed, which represents an extra sand amount of approximately 81 percent. 

On April 3, 2002, the bentonite annular seal was installed from 210 to 219.5 feet below 
ground surface. Subsequently on April 4, 2002, cement grout was installed by tremie pipe in the 
annular space around the well casing from 210 feet below ground surface to the ground surface. 

2.3 Well Development 

Well development was partially conducted during installation of the silica sand filter pack. 
Due, to the large v,olume of the formation washout zone at depth, the initial well development 
using air-lifting was conducted concurrently with emplacement of the filter pack. Initial well 
development was performed using air-lifting development from March 21 to 25, 2002, during 
install~tion of the filter pack in the well. An air-jetting tool was used during air-lifting 
development. 

An electric submersible Berkeley pump was installed in the Deer Mountain #6 Well on 
April 2, 2002. The configuration of the pump that was installed is more fully described in 

2-2 
H:\PROJECTS\WWDC\NORTH UINTA\FINAL\376..()01\02 PHASE I\02PHASEIREPORT .DOC 



1.9' -

GROUND SURFACE 
6,580 ft-msl (ESTIMATED) 

WASATCH 
FORMATION 
(TERTIARY 

ACE) 

DEPTH 

210' --

219.5' --

271.65' --

312.93' --

502.22' --
522.90' --
543.97' --

570' --

~ WELDED 8" N.D. CARBON STEEL TOP rT----"Il PLATE (0.25-INCH THICK) 

...... ' .. 

. :.:~.?:. 
~':.'" " \.', 

::. \.~~. 
.. <1 .'. 

i 
.:. "'.t.: " 
: ....... : \:.; 

17.5" DIAMETER BOREHOLE 

CEMENT GROUT 

14" N.D. CARBON STEEL CASING 

12" DIAMETER BOREHOLE 

8" N.D. WELDED CARBON STEEL 
CASING 

CEMENT GROUT 

3/8" BENTONITE (HYDRATED) 

. ~ ... ~. ':-':. 
·<:····>~fRt···:···;···:··-... ,.. .. , : :-- .... : .. 
. : ........ ; ~. .. : .... : .. 
:';"':"';':. 

8" N.D. CONTINUOUS SLOT, V-WIRE 
WRAPPED, WELDED STAINLESS 
STEEL WELL SCREEN (0.060" 
FACTORY SLOT) '. =: '''''. ~", 

... 0; •• : •• ~: .. ' . '~ .. : 
: ..... ~. ',. 

':-'. :~ .~. 

6-9 GRADE SILICA SAND FILTER 
PACK 

8" N.D. CONTINUOUS SLOT, V-WIRE 
WRAPPED, WELDED STAINLESS 
STEEL WELL SCREEN (0.060" 
FACTORY SLOT) 

6' LONG CEMENT PLUG INSIDE 
8" N.D. CARBON STEEL CASING 
FROM 538' TO 544' (NO STEEL 
END CAP) 

NOT TO SCALE 

FIGURE 3 :AS-BUIL T CONSTRUCTION DETAILS, DEER MOUNTAIN #6 WELL, 
BEAR RIVER, WYOMING 

376WEUD 



Section 3.1. Final well development was conducted from April 2 to April 5, 2002, using the 
overpumping method. 
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CHAPTER 3.0 

AQUIFER TESTING AND WATER QUALITY 

Aquifer testing of the Deer Mountain #6 Well was conducted from April 6 to April 17, 
2002, following well construction and initial well development activities. Andrew Well Drilling 
Services, Inc., provided the pump, appurtenances, and services for aquifer testing. A 
chronology of aquifer testing activities is included in Appendix A. The single-well, aquifer testing 
program of the Deer Mountain #6 Well included: 

1. Three step discharge tests (Discharge Rate (Q) = 75, 100, and 125 gallons per 
minute (gpm»; 

2. A post-step discharge testing recovery test; 

3. A 122.4 -hour (5.1 days) constant rate discharge test (0 = 1 00 gpm); 

4. A final post-pumping recovery test; and 

5. Water quality monitoring. 

The objectives of the testing program were to estimate aquifer parameters including 
specific capacity, hydraulic conductivity, and transmissivity. These· parameters are useful to 
predict aquifer performance for groundwater resource planning and to establish design 
specifications for the production well completion and associated pumping equipment. 

3.1 Pump Configuration 

An electric submersible pump was installed in the Deer Mountain #6 Well for aquifer 
testing. The installed pump was a Berkeley Pump Company Model 6S2AL7-20 (serial number 
7770457), seven-stage pump fitted with a Franklin Electric 480-volt, 3-phase, 20-horsepower 
motor. The pump was 4.92 feet long and had a 5 27/32-inch (5.844 inches) outside diameter. 
The motor was 3.50 feet long with an outside diameter of 5.50 inches. Power was supplied to 
the pump motor through an electric cable connected to a Detroit 6-cylinder, in-line, turbo-diesel 
engine/generator power plant, mounted on a flatbed truck. 

The pump and discharge piping were installed in the well on April 2, 2002, using a 
Jessen Manufacturing Inc., winch truck. The intake of the pump was installed in the well at 
268.5 feet below ground surface and was suspended with 266.2 feet of 4-inch diameter steel 
discharge column pipe. The bottom of the pump motor was set at 272 feet below ground 
surface, which is approximately 0.3 feet below the top of the upper screen interval. 

The intake for the pump was approximately 3.2 feet above the top of the uppermost 
screen interval. The top of the 4-inch diameter pipe was suspended in the well using pipe slips 
set in the top of the 8-inch diameter steel well casing. The pump as installed was used for the 
final well development by overpumping and for the aquifer testing program. The peak discharge 
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rate of the Berkeley 20-horsepower pump at this intake depth was approximately 180 gallons 
per minute with a lift of 380 feet of total dynamic head through a 4-inch discharge pipe. 

Produced water discharged from the pump was measured with a flow gauge (Blue White 
Industries, Westminster, California, gauge measuring flow from 40 gpm to 140 gpm) mounted 
in-line in a 2-inch diameter horizontal steel pipe at a distance of approximately 13 feet away 
from the 8-inch diameter, steel well casing. The 2-inch diameter discharge line was connected 
to 50 feet of 3-inch, polymer, flat hose to discharge the water via natural drainage slope and 
constructed drainage ditches into the Chapman Canal. The Chapman Canal is an irrigation 
canal, which is located east of Wyoming State Highway 89 and transmits irrigation water to the 
State of Utah (see Figure 4). The surface water flow in the Chapman Canal is to the north in 
this local area. 

3.2 Water Level Monitoring 

Drawdown and recovery water level measurements in the Deer Mountain #6 Well were 
recorded using a 250-pound per square inch (psi) downhole submersible pressure transducer 
connected to In-Situ Inc. Hermit 3000 Datalogger (Probe Input 1). The computerized water level 
monitoring equipment w.as provided by the WWDC. 

A stilling tube of 1.25-inch diameter PVC pipe was installed to the top of the pump at 
266.2 feet below ground surface with a stick-up height of 2.67 feet above ground surface. The 
250-psi pressure transducer was set at a depth of approximately 272 feet below ground surface 
in the well, through the 1.25-inch diameter PVC stilling tube. In addition to the pressure 
transducer, the top of the 1.25-inch PVC pipe was used as a water level measuring point during 
aquifer testing for readings with a water level probe. 

The static water level in Deer Mountain #6 was measured at 47.03 feet below ground 
surface prior to commencing aquifer testing of the well on April 5, 2002. An observation well 
was not available for monitoring during aquifer testing. The static water level (47.'03 feet below 
ground surface) is at an elevation of approximately 6,533 feet above mean sea level. 

The Hermit 3000 Datalogger was programmed to record water levels at logarithmic time 
intervals (1-minute minimum readings) during each test interval. Complete print-outs of the 
electronically recorded water level data from the test well are presented in the Project Notebook. 
To back up the electronically recorded data, pressure transducer readings were hand-recorded 
from the Datalogger display to a field notebook at selected time intervals during aquifer testing. 

3.3 Step Discharge Testing 

The purpose of step discharge testing is to determine the specific capacity of the well 
and to help select an optimal pumping rate for the constant rate discharge test. The step 
discharge testing included three steps at discharge rates of 75, 100, and 125 gallons per minute 
that were conducted for two hours each on April 6, 2002. Semi-log plots of the step test data 
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(time vs. drawdown) are presented in Appendix C. The step discharge testing is summarized 
below: 

• Step #1 Discharge Test was conducted at 75 gpm from 8:41 a.m. to 10:41 a.m. 
on April 6, the maximum drawdown from static level observed in the well was 
62.0 feet; 

• Step #2 Discharge Test was conducted at 100 gpm from 10:41 a.m. to 12:42 
p.m. on April 6, the maximum drawdown from static level observed in the well 
was 86.3 feet; and 

• Step #3 Discharge Test was conducted at 125 gpm from 12:42 p.m. to 2:43 p.m. 
on April 6, the maximum drawdown from static level observed in the well was 
116.4 feet. 

The water level in the well was not allowed to recover after Step #1 and Step #2' 
discharge testing. The pump discharge rate was increased from 75 to 100 gpm after Step #1 
and then again from 100 to 125 gpm after Step #2. The maximum drawdown measured during 
the step discharge testing was 116.6 feet below the static level. The pump was shut off at 2:43 
p.m. on April 6, 2002, to end the step discharge testing and to allow the water level in the well to 
reco~e~. Based on the results of the step discharge testing, a pumping rate of 100 gpm was 
selected for the constant rate discharge test. 

3.4 Post-Step Recovery Testing 

Recovery testing after the step discharge testing was conducted from 2:43 p.m. 
(Mountain Standard Time, MST) on April 6 to 9:08 a.m. MST on April 7, 2002. The post-step 
recovery testing was conducted for a total of 18 hours and 25 minutes. The measured water 
level in'the well at 8:17 a.m. MST on April 7, 2002, was approximately 97% recovered to the 
static water level. By 9:08 a.m. MST on April 7, 2002, the water level was a1'O.006 feet of 
drawdown or 99.4% recovered, immediately prior to the start of the constant rate discharge test. 
The post-step recovery semi-log plot (time vs. drawdown) is presented in Appendix C. 

3.5 Constant Rate Discharge Testing 

A time change from Mountain Standard Time (MST) to Mountain Daylight Savings Time 
(MDT) change occurred overnight from April 6 to 7, 2002. This time change required re-setting 
of the Hermit 3000 Datalogger clock by advancing the clock forward 1 hour. The Datalogger 
clock re-setting commenced at 9:08 a.m. MST and was completed by 10:09 a.m. MDT. 

The constant rate discharge test commenced at 10:11 a.m. MDT on April 7, 2002, and 
ended at 12:32 p.m. MDT on April 12, 2002. The pumping rate during the constant rate 
discharge test was maintained at 100 gallons per minute, except for a period of 8 hours and 53 
minutes on April 10, 2002. On April 10, 2002, the main electric circuit breaker on the diesel 
generator automatically tripped and shut-down the pump during an extended rain storm. The 
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circuit breaker tripped off at 5:33 a.m. and the pump was shut off for a total of 26 minutes. The 
electrical circuit breaker apparently tripped in response to nearly 12 hours of continuous rainfall 
from April 9 to April 10. 

During the time period (26 minutes) that the pump was shut off, the water level in the 
well recovered from 133.7 to 70 feet of drawdown.. After the 100 gpm discharge rate was 
resumed at 5:59 a.m., the water level in the well declined until 2:52 p.m., when the drawdown 
water level reached the same level of drawdown as the water level before the pump shut down. 

The constant rate discharge test was terminated at 12:32 p.m. on April 12, 2002, after 
5.1 days or 122.4 hours (7,341 minutes) of pumping with a total dynamic water level drawdown 
of approximately 140.5 feet from the static water level. ,A semi-log plot (time versus drawdown) 
of the drawdown data for the constant rate discharge test is presented in Appendix C. 

3.6 Post-Pumping Recovery Testing 

Following the 122.4-hour constant rate discharge test, the pump was shut off and the 
water level in the Deer Mountain #6 Well was qllowed to recover to the approximately the pre
pumping static water level. The pump was shut-off at 12:32 p.m. MDT on April 12, 2002, and 
the water level in the well was monitored until 1 :38 p.m. MDT on April 17, 2002. The total 
monitoring period for recovery after pumping ended was 5.04 days (121.1 hours or 7,266 
minutes). A semi-log plot (time versus drawdown) of the post-pumping recovery data is 
included in Appendix C. 

Drawdown below the static water level in the well during post-pumping recovery 
commenced at 140.4 feet and ended at 2.2 feet. The water level was 98.4% recovered after 
121.1 hours (5.0 days) of recovery. Approximately 2.2 feet of drawdown remained at the end of 
the monitored recovery period. 

Following removal of the test pump and equipment from the test well on April 17,2002, 
Deer Mountain #6 Well was disinfected and shut-in. Disinfection of the well was performed 
using 2 gallons of pre-mixed 12.5% solution of sodium hypochlorite. The Deer Mountain #6 
Well was also sealed and capped with 0.25-inch thick steel plate well covers welded to the tops 
of the 14-inch steel casing and 8-inch steel casing. 

3.7 Water Quality Monitoring 

Field water quality monitoring of Deer Mountain #6 Well was conducted during well 
development and aquifer testing to help determine the quality of produced water. Field water 
quality data are summarized in Table 1. As shown in Table 1, pH remained relatively constant 
at 7.5 standard units. Field specific conductance ranged from 431 to 510 micromohs per 
centimeter (IJmhos/cm) at field temperatures from 9.8°C to 11.8°C. These data indicate that 
water quality in the aquifer was consistent during well development and subsequent aquifer 
testing activities. 
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Table 1. Field Water Quality Data, Deer Mountain #6 Well, North Uinta Water Supply Project, Bear River, Wyoming (AprilS to 12, 2002). 

Date 
Time 

(hours) 

Elapsed 
Time 
Since 

Pumping 
Started 

(minutes) 

Field 
SpeCific Field 

Conductance Temperature 
(Ilmohs/cm) rC) 

Well Development (50 gpm discharge rate from 0819 to 0947 hours, April 5, 2002) 

4/512002 0822 3 432 10.1 
4/512002 0922 63 510 11.0 

Well Development (100 gpm discharge rate from 0947 to 1019 hours, April 5, 2002) 

4/512002 0948 1 505 11.8 
4/512002 1010 23 500 10.8 

Field 
pH 

(s.u.) 

7.5 
7.5 

7.5 
7.5 

Imhoff 
Cone 

Sediment 
Content 

(mill) 

29 
0.5 

<0.1 
«0.1 

Comments 

Moderately tUrbid. light brown color. clay. silt. and very fine sand sediment. 
Slightly tUrbid. light brown color, brown clay and gray/black silt. 

Slightly to moderately tUrbid. light brown color. clay and trace silt. no sand. 
Slightly turbid. light brown color. clay, trace silt, no sand. 

Well Development (150 gpm discharge rate intermittently pumped from 1019 to 1702 hours, April 5, 2002) 

4/512002 1021 510 10.2 7.5 0.4 Moderately turbid. light brown color, clay, trace silt. a few fine sand grains. 
4/512002 1030 11 505 10.3 7.5 2.5 Moderately tUrbid. light brown color, clay. trace silt and very fine sand. 
4/512002 1100 41 500 10.5 7.5 0.21 Slightly to moderately tUrbid. light brown cOlor, clay, trace silt. no sand. 
4/512002 1132 3 480 11.0 7.5 0.15 Moderately turbid. light brown color. clay. trace silt. no sand. 
4/512002 1154 2 431 11.0 7.5 0.15 Slightly to moderately turbid. light brown color. clay. trace silt. no sand. 
4/512002 1212 20 <0.1 Trace brown clay and brown and graylblack silt. 
4/512002 1230 3 505 11.0 7.5 0.5 Moderately turbid. light brown color. clay. silt. no sand. 
4/512002 1306 7 505 11.0 7.5 0.3 Slightly to moderately turbid. light brown color, clay. trace silt. no sand. 
4/512002 1324 7 510 10.9 7.5 <0.1 Slightly to moderately tUrbid. light brown color. clay. trace silt. no sand. 
4/512002 1343 26 505 10.9 7.5 <0.1 Slightly tUrbid. light brown color. clay. slight trace silt. no sand. 
4/512002 1400 43 505 10.3 7.5 trace clay/silt Slightly tUrbid. light brown color. clay. slight trace silt. no sand. 
4/512002 1418 61 . 505 10.2 7.5 «<0.1 Slightly tUrbid. light brown color. clay. very slight trace silt. 
4/512002 1430 10 trace clay/silt Slightly turbid. light brown color. clay. very slight trace silt. 
4/512002 1515 3 0.4 Slightly turbid. light brown color. clay. silt. 
4/512002 1615 23 0.1 Slightly turbid. light brown color. clay. silt. 
4/512002 1650 58 500 11.0 7.5 trace clay/silt Slightly turbid. light gray/brown color. clay and a few grains of silt. 
4/512002 1659 67 

~ I II 
trace clay/silt Slightly tUrbid. light gray/brown color. clay and a few grains of silt. 

Step Discharge Test #1 (75 gpm discharge rate from 0842 to 1043 hours on April 6, 2002) 

4/612002 0854 12 480 11.7 7.5 «0.1 Moderately turbid. brown/red color. clay and a few silt grains. 
4/612002 0910 28 trace clay/silt Slightly turbid. graylbrown color. clay and a few silt grains. 
4/612002 0920 38 trace clay/silt Slightly tUrbid. graylbrown color. clay and a few sill grains. 
4/612002 0930 48 495 11.0 7.5 trace clay/silt Slightly turbid. graylbrown color. clay and a few silt grains. 
4/612002 0940 58 trace clay/silt Slightly turbid. gray/brown color. clay and a few silt grains. 
4/612002 1000 78 trace clay/silt Slightly turbid. light gray color. clay and a few silt grains. 
4/612002 1020 98 500 11.0 7.5 trace clay/silt Slightly turbid. light gray color. clay and a few silt grains. 
4/612002 1038 116 trace clay/sill Slightly tUrbid. light gray color. clay and a few silt grains. 

Step Discharge Test #2 (100 gpm discharge rate from 1043 to 1243 hours on April 6, 2002) 

4/612002 1045 2 500 11.0 7.5 trace clay/silt Slightly tUrbid. light gray color. clay and a few silt grains. 
4/612002 1115 32 trace clay/silt Slightly turbid. light gray color. clay and a few silt grains. 
4/612002 1145 62 495 11.0 7.5 trace clay/silt Slightly tUrbid. light gray color. clay and a few silt grains. 

• 4/612002 1225 102 505 11.1 7.5 trace clay/silt Slightly turbid. light gray color. clay and a few silt grains. 
4/612002 1238 115 trace clay/silt Slightly tUrbid. light gray color. clay and a few silt grains. 

Step Discharge Test #3 (125 gpm discharge rate from 1243 to 1444 hours on April 6, 2002) 

4/612002 1248 5 495 10.9 7.5 trace clay/silt Slightly turbid. light gray color. clay and trace silt. 
4/612002 1345 62 505 11.5 7.5 trace clay/silt Slightly tUrbid. light gray color. clay and a few silt grains. 
4/612002 1425 103 trace clay/silt Very slightly tUrbid. light gray color. clay and a few silt grains. 
4/612002 1435 113 495 11.0 7.5 trace clay/silt Slightly turbid. light gray color. clay and a few silt grains. 
41612002 

Constant Rate Discharge Test (100 gpm discharge rate from 1011 hours on April 7, 2002, to 1232 hours on April 12, 2002) 

Notes: 

4n12oo2 1012 1 433 10.8 7.5 0.05 Slightly turbid. light gray color. clay and trace silt. 
4n12oo2 1032 21 «0.1 Moderately tUrbid. light brown color. clay and trace silt. 
4n12oo2 1042 31 500 10.8 7.5 trace clay/silt Slightly to moderately tUrbid. graylbrown color. clay. and slight trace silt. 
4n12oo2 1112 61 500 10.7 7.5 trace clay/silt Slightly turbid. light gray color. clay and slight trace silt. 
4n12002 1212 121 495 10.9 7.5 trace clay/sill Slightly turbid. light gray color. clay and a few silt grains. 
4n12002 1312 181 500 11.0 7.5 trace clay/silt Slightly tUrbid. light gray color. clay and a few silt grains. 
4n12002 1412 241 495 11.0 7.5 trace clay/sill Very Slightly tUrbid. light gray color. clay and a few silt grains. 
4n12oo2 1812 481 495 11.0 7.5 trace clay/silt Very slightly turbid. light gray color. clay and a few silt grains. 
4/812002 0212 961 480 9.8 7.5 trace clay/silt Very slightly turbid. light gray color. clay and a few silt grains. 
4/812002 1012 1441 495 10.0 7.5 trace clay/sill Trace turbidity. light gray color. trace clay and a few grains of silt. 
41912002 1012 2881 495 10.1 7.5 trace clay/silt Slight trace turbidity. light gray color. trace clay and few grains of silt. 
4/1012002 1012 4231 495 10.0 7.5 trace clay/silt Slight trace turbidity. light gray color. trace clay and few grains of silt. 

I 4/1112002 1012 5761 495 9.9 7.5 trace clay/silt Trace turbidity. light gray color. trace clay and few grains of silt. 
4/1212002 1012 7201 500 10.1 7.5 0 Clear water. no sediment. 

Ilfflohslcm = micrornohs per centimeter. 
°C = degrees Celsius. 
s.u. = standard units. 
mill. = millillers per liter (volume of sediment). 

The Deer Mountain #6 Well is located in the southeast quarter of the southwest quarter of Section 2. T16N. R121W. Uinta County. Wyoming. 
Water samples were collected from the discharge pipe at the wellhead during aquifer testing of the Deer Mountain #6 Well. 
The Deer Mountain #6 Well was pumped at rates of approximately from 75 to 125 gallons per minute from April 5to 12. 2002. 
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Field sediment concentrations were measured using an Imhoff cone from one-liter 
samples of the discharge water collected during well development and aquifer testing (Table 1). 
As shown in Table 1, field sediment content of the produced water was low in most collected 
samples, usually much less than 0.1 milligrams per liter and consisting of suspended clay with a 
few grains of silt. Higher sediment contents were observed during the commencement of each 
discharge portion during overpumping well development and aquifer testing. 

Water quality monitoring for constituents having maximum contaminant levels (MCLs) 
under the Federal Safe Drinking Water Act was conducted at the midpoint and endpoint of the 
constant rate discharge test. Two water quality samples were collected from the well during 
aquifer testing, one at the midpoint and one at the endpoint of the constant rate discharge test. 
The midpoint sample was collected at 3:30 p.m. on April 8, 2002, and the endpoint sample was 
collected at 12:30 p.m. on April 12, 2002. The endpoint sample was collected 2 minutes before 
terminating the constant rate discharge test. Both samples were immediately placed on ice in 
an opaque cooler and shipped via overnight delivery to a USEPA-certified laboratory (Energy 
Laboratories, Inc., Billings, Montana), the same day the sample was collected. 

The midpoint water sample was analyzed for bicarbonate, calcium, carbonate, chloride, 
magnesium, nitrate/nitrite as nitrogen, pH, potassiurl), sodium, sulfate, total alkalinity, total, 
dissolved solids, specific conductance, iron and iron-related bacteria, total coliforms, fecal 
coliforms, E. Coli coliforms, gross alpha, gros~ beta, radium226, radium228, and uranium. The 
endpoint sample was analyzed for the USEPA drinking water standards. The results of the 
laboratory analyses are summarized in Table 2. Laboratory analytical reports and complete 
custody documentation for the midpoint and endpoint samples are included in the Project 
Notebook. A discussion of the analytical results is presented below in Section 3.8.2. 

3.8 Data Interpretation and Hydrogeologic Considerations 

This section of the report presents the results of the aquifer testing, water quality 
analyses, and hydrogeologic considerations. 

3.8.1 Aquifer Testing Results 

The purpose of the constant rate discharge test is to determine transmissivity and 
hydraulic conductivity of the aquifer penetrated by the well. The water level in the well 
maintained a steady rate of increasing drawdown as shown on constant rate discharge test 
chart in Appendix C. The effects of hydrologic boundaries are not observed in the semi-log plot 
of drawdown versus time during the constant rate discharge test (Appendix C). 

Specific Capacity is defined as the rate of discharge per unit of drawdown and is 
commonly expressed in gallons per minute per foot of drawdown (gpm/ft). The specific capacity 
of the Deer Mountain #6 Well was calculated using the following formula: 
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Table 2. Water Quality Data, Deer Mountain #6 Well, North Uinta Water Supply Project, Bear River, Wyoming (April 2002). 

Midpoint Endpoint USEPA State 
Sample Sample Drinking Drinking 
4/8/2002 4/1212002 Water Water 

Parameter (units) 3:30 p.m. 12:30 p.m. Standard Standard 

INORGANIC CONSTITUENTS AND PARAMETERS 

Antimony (mg/L) NO(0.003) 0.006 
Arsenic (mg/L) NO(O.OOS) 0.01 0.05 
Asbestos (MFL) waiver waiver 7 
Barium (mg/L) NO(0.1) 2 
Beryllium (mg/L) NO(0.001) 0.004 
Bicarbonate as HC03 (mg/L) 288 319 

Boron (mg/L) NO(0.1) 0.75 
Cadmium (mg/L) NO(0.01) 0.005 0.01 
Calcium (mg/L) 56 57 
Carbonate as C03 (mg/L) NO(4) NO(4) 

Chromium (mg/L) NO(0.01) 0.1 0.05 
Cyanide as CN (mg/L) NO(O.OOS) 0.2 0.2 
Hydroxide as OH (mg/L) NO(4) 
Lead (mg/L) NO(O.OOS) 0.05 0.05 
Magnesium (mg/L) 41 45 
Mercury (mg/L) NO(0.0002) 0.002 0.002 
Nickel (mg/L) NO(0.01) 
Nitrate N03 as Nitrogen (mg/L) NO(O.OS) 10 10 
Nitrite N02 'as Nitrogen (mg/L) NO(O.OS) 

Total Nitrafe'N03 + Nitrite N02 as Nitrogen (mg/L) NO(O.OS) NO(O.OS) 10 
Potassium (mg/L) 6 6 
Selenium (mg/L) NO(O.OOS) 0.05 0.01 
Silica as Si02 (mg/L) 3.7 

Sodium (mg/L) 27 29 
Thallium (mg/L) NO(0.001) 0.002 

Total Acidity as CaC03 (mg/L) 11 

Total Alkalinity as CaC03 (mg/L) 236 261 

Total Hardness as CaC03 (mg/L) 328 

Specific Conductance (IJmhos/cm @ 25°C) 737 730 
Percentage Oifference Anion - Cation (%) 4.0 
Major Anions (meqlL) 7.84 
Major Cations (rneq/L) 8.17 
Cation-Anion Balance 2.06 

ORGANIC CONSTITUENTS 

Herbicides and Pesticides 

Alachlor (lJg/L) NO(0.20) 2 
Aldicarb (lJg/L) NO(O.SO) 7 
Aldicarb Sulfone (lJg/L) NO(O.SO) 7 
Aldicarb Sulfoxide (lJg/L) NO(O.SO) 7 
Aldrin (lJglL) NO(0.010) 
Atrazine (1J9/L) NO(0.10) 3 
Butachlor (1J9/L) NO(0.10) 
Carbaryl (1J9/L) NO(O.SO) 
Carbofuran (lJg/L) NO(O.SO) 40 
Chlorodane (lJg/L) NO(0.20) 2 
Oalapon (1J9/L) NO(2.S) 200 
1.2-0ibromo-3-Chloropropane - OBCP (1J9/L) NO(1.0) 0.2 
1 ,2-0ibromoethane - Ethylene Oibromide - EOB (lJg/L) NO(0.010) 0.05 
Oicamba (lJg/L) NO(0.2S) 
Oichlorprop (1J9/L) NO(1.0) 
Oieldrin (lJg/L) NO(0.10) 
Oinoseb (lJg/L) NO(1.0) 7 
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Table 2. Water Quality Data, Deer Mountain #6 Well, North Uinta Water Supply Project, Bear River, Wyoming (April 2002). 

Midpoint Endpoint USEPA State 
Sample Sample Drinking Drinking 
4/8/2002 4/1212002 Water Water 

Parameter (units) 3:30 p.m. 12:30 p.m. Standard Standard 

Herbicides and Pesticides (continued) 

Diquat (1J9/L) waiver waiver 20 
Endothall (1J9/L) waiver waiver 100 
Endrin (lJg/L) ND(O.010} 2 
Glyphosate (lJg/L) waiver waiver 700 
Heptachlor (lJg/L) ND(O.040) 0.4 
Heptachlor Epoxide (lJg/L) ND(O.020) 0.2 
Hexachlorocyclopentadiene (lJg/L) ND(O.10) 50 
3-Hydroxycarbofuran (lJg/L) ND(O.50) 
Lindane (gamma-BHC) (lJg/L) ND(O.020) 0.2 
Methomyl (lJg/L) ND(O.50} 
Methoxychlor (1J9/L) ND(O.10) 40 
Metolachlor (lJg/L) ND(O.10) 
Metribuzin (lJg/L) ND(O.10) 
Oxamyl-Vydate (1J9/L) ND(O.50) 200 
Pentachlorophenol (lJg/L) ND(O.040) 1 
Picloram (1J9/L) ND(O.50) 500 
Propachlor (lJg/L) ND(O.10) 
Simazine (1J9/L) ND(O.10) 4 
Toxaphene (lJg/L) ND(1.0) 3 
2,4.5-TP - Silvex (lJg/L) ND(O.20) 50 
2,4-D (lJg/L) ND(1.0) 70 

Volatile Organic Compounds 

Benzene (lJg/L) ND(O.50) 5 
Bromobenzene (lJg/L) ND(O.50) 
Brornochloromethane (1J9/L) ND(O.50) 
Brornomethane (1J9/L) ND(O.50) 
n-Butylbenzene (lJg/L) ND(O.50) 
sec-Butylbenzene (lJg/L) ND(O.50) 
tert-Butylbenzene (lJg/L) ND(O.50) 
Carbon Tetrachloride (lJg/L) ND(O.50) 5 
Chlorobenzene (lJg/L) ND(O.50) 100 
Chloroethane (lJg/L) ND(O.50) 
Chloromethane (lJg/L) ND(O.50) 
2-Chlorotoluene/ortho-Chlorotoluene (lJg/L) ND(O.50) 
4-Chlorotoluene/para-Chlorotoluene (lJg/L) ND(O.50) 
Dibromomethane (1J9/L) ND(O.50) 
1.2-Dichlorobenzene/ortho-Dichlorobenzene (1J9/L) ND(O.50) 600 
1.3-Dichlorobenzene/meta-Dichlorobenzene (lJg/L) ND(O.50) 
1,4-Dichlorobenzene/para-Dichlorobenzene (1J9/L) ND(O.50) 75 
Dichlorodifluoromethane (lJg/L) ND(O.50) 
1.1-Dichloroethane (1J9/L) ND(O.50) 5 
1.2-Dichloroethane (1J9/L) ND(O.50) 5 
1.1-Dichloroethene (lJg/L) ND(O.50) 7 
cis-1.2-Dichloroethene (1J9/L) ND(O.50) 70 
trans-1.2-Dichloroethene (lJg/L) ND(O.50) 100 
1.2-Dichloropropane (lJg/L) ND(O.50) 5 
1.3-Dichloropropane (1J9/L) ND(O.50) 
2.2-Dichloropropane (1J9/L) ND(O.50) 
1.1-Dichloropropene (lJg/L) ND(O.50) 
cis-1.3-Dichloropropene (lJg/L) ND(O.50) 
trans-1.3-Dichloropropene (lJg/L) ND(O.50) 
Ethylbenzene (lJg/L) ND(O.50) 700 
Isopropyl benzene (1J9/L) ND(O.50) 
p-Isopropyltoluene (1J9/L) ND(O.50) 
Methyl tert-Butyl Ether (MtBE) (1J9/L) ND(O.50) 20 (odor) 
Methylene Chloride/Dichloromethane (lJg/L) ND(O.50) 5 
Naphthalene (lJg/L) ND(O.50) 
n-Propylbenzene (1J9/L) ND(O.50) 
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Table 2. Water Quality Data, Deer Mountain #6 Well, North Uinta Water Supply Project, Bear River, Wyoming (April 2002). 

Midpoint Endpoint USEPA State 
Sample Sample Drinking Drinking 
4/8/2002 4/1212002 Water Water 

Parameter (units) 3:30 p.m. 12:30 p.m. Standard Standard 

Volatile Organic Compounds (continued) 

Styrene (lJg/L) ND(0.50) 100 
1,1,1,2-Tetrachloroethane (lJg/L) ND(0.50) 
1,1,2,2-Tetrachloroethane (lJg/L) ND(0.50) 
Tetrachloroethene - PCE (lJg/L) ND(0.50) 5 
Toluene (1J9/L) 0.60 1,000 
1,2,3-Trichlorobenzene (lJg/L) ND(0.50) 
1,2,4-Trichlorobenzene (1J9/L) ND(0.50) 70 
1,1,1-Trichloroethane (lJg/L) ND(0.50) 200 
1,1,2-Trichloroethane (lJg/L) ND(0.50) 5 
Trichloroethene - TCE (1J9/L) ND(0.50) 5 
Trichlorofluromethane (lJg/L) ND(0.50) 
1,2,3-Trichloropropane (lJg/L) ND(0.50) 
1,2,4-Trimethylbenzene (lJg/L) ND(0.50) 
1,3,5-Trimethylbenzene (lJg/L) ND(0.50) 
Vinyl Chloride (lJg/L) ND(0.50) 2 
Xylenes, Total (meta-, para-, and ortho-) (lJg/L) ND(0.50) 10,000 

Synthetic Organic Compounds 
lilt 

Benzo(a)pyrene (lJg/L) ND(0.10) 0.2 
bis(2-ethylhexyl)Adipate (lJg/L) ND(0.50) 400 
bis(2-ethylhexyl)Phthalate (lJg/L) ND(2.0) 4 
Hexachlorobenzene (lJg/L) ND(0.10) 1 
~exachlorobutadiene (lJg/L) ND(0.50) 
Hexachlorocyclopentadiene - HEX (1J9/L) ND(0.10) 50 
Polychlorinated Biphenyls - PCBs, Total (lJg/L) ND(0.50) 0.5 
2,3,7,8-TCDD - Dioxin (lJg/L) waiver waiver 0.00003 

Treatment Techniques 

Acrylamide (~g/L) waiver waiver 0 
Epichlorohydrin (~g/L) waiver waiver 0 

DISINFECTION BY-PRODUCTS 

Total Trihalomethanes - TTHMs (lJg/L) ND(0.5) 80 
Bromodichloromethane (THM) (~g/L) ND(0.50) 80 
Bromoform (THM) (~g/L) ND(0.50) 80 
Chloroform (THM) (1J9/L) ND(0.50) 80 
Dibrornchloromethane (THM) (lJg/L) ND(0.50) 80 

TURBIDITY 

Turbidity (NTU) 14 NA [< 5] 

MICROBIOLOGICAL CONSTITUENTS 

Bacteria, Iron and Iron Related (cfu/100ml) 5,000 5,000 
Coliforms, Total (cfu/100ml) absent absent 0 
Coliforms, Fecal (cfu/100ml)] absent absent 0 
Coliforms, E. Coli (cfu/100ml)) absent absent 0 
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Table 2. Water Quality Data, Deer Mountain #6 Well, North Uinta Water Supply Project, Bear River, Wyoming (April 2002). 

Parameter (units) 

RADIOLOGICAL PARAMETERS 

Gross Alpha Particle Activity (pCi/L) 
Gross Beta Particle Activity (pCi/L) 
Total Radium226 (pCi/L) 

Total Radium228 (pCi/L) 

Radon222 (pC ilL) 
Natural Uranium (mg/L) 

SECONDARY DRINKING WATER STANDARDS 

Notes: 

Aluminum (mg/L) 
Chloride (mg/L) 
Color (Color Units = C.U.) 
Copper (mg/L) 
Corrosivity, Langelier's Index (unitless) 
Fluoride (mg/L) 
Foaming Agents as MBAS (mg/L) 
Iron (mg/L) 
Manganese (mg/L) 
Odor (Threshold Odor Numbers = T.O.N.) 
pH (standard units) 
Silver (mg/L) 
Sulfate (mg/L) 
Total Dissolved Solids - TDS (mg/L @ 180°C) 
Zinc (mg/L) 

USEPA = U.S. Environmental Protection Agency. 
No standard set or not analyzed. 

cfu/100ml = colony forming units per 100 milliliters 
MFL = millions of fibers (>10IJm length) per liter 
MPNV = most probable number virus 

Midpoint 
Sample 
4/8/2002 
3:30 p.m. 

3.4 
4.0 
1.4 

ND(1.0) 

0.0021 

60 

7.90 

45 
406 

Endpoint USEPA 
Sample Drinking 

4/12/2002 Water 
12:30 p.m. Standard 

1.8 15 
ND(2.0) 50 

0.9 5 
ND(1.0) 5 

380 [300J 
0.0013 0.030 

0.1 0.05 - 0.2 
59 250 

ND(1) 15 
ND(0.01) 1 

+ 0.43 non-corrosive 1 

0.67 2 
ND(1.0) 0.5 

0.82 0.3 
0.01 0.05 
none 3 
7.78 6.5 - 8.5 

ND(0.005) 0.1 
44 250 
390 500 
0.03 5 

State 
Drinking 

Water 
Standard 

15 

5 

5 

5 

250 

1.4 - 2.4 

0.3 
0.05 

6.5- 9 
0.05 
250 
500 

5 

NA = Not applicable. The federal turbidity, Legionella, standard (heterotrophic) plate count, and viruses 
standards are not applicable to a true groundwater source of drinking water. 

ND = Not detected at practical quantitation level in parentheses. 
mg/L = milligrams per liter 
1J9/L = micrograms per liter 
meq/L = milliequivalents per liter 
pCi/L = picoCuries per liter 
1 Positive values for Langelier's Index indicate the water is over-saturated and mineral deposits (scaling) 

will likely occur (non-corrosive water). 
waiver = Analysis waived by USEPA Region 8 for the State of Wyoming. 
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Specific Capacity = Sc = Q/s, where: 

Sc = Specific Capacity (gpm/ft) 
Q = Discharge Rate (gpm) 
s = Maximum Drawdown (feet) 

For the Deer Mountain #6 Well, the following specific capacities are calculated: 

Sc = 75 gpm/62.0 feet = 1.21 gpm/ft (Step #1 Discharge at 75 gpm) 
Sc = 100 gpm/86.3 feet = 1.16 gpm/ft (Step #2 Discharge at 100 gpm) 
Sc = 125 gpm/116.4 feet = 1.07 gpm/ft (Step #3 Discharge at 125 gpm) 
Sc = 100 gpm/140.5 feet = 0.71 gpm/ft (Constant Rate Discharge at 100 gpm) 

The specific capacity of the Deer Mountain #6 Well is estimated to be approximately 0.7 gpm/ft 
at a pumping discharge rate of 100 gpm, although the dynamic water level in the well did not 
reach equilibrium during pumping. 

Transmissivity is defined as the rate at which water of the prevailing kinematic viscosity 
is transmitted through a unit width of the aquifer under a unit hydraulic gradient. Transmissivity 
of the Wasatch Formation aquifer penetrated by the Deer Mountain #6 Well is calculated using 
the m~trod developed ~y Cooper and Jacob (1964). The Cooper-Jacob Equation is: 

Transmissivity = T = 264Q/As, where: 

T = Transmissivity (gallons per day per foot = gpd/ft); 
Q = Discharge Rate (gpm); and 
As = Change in Drawdown over one log cycle on the time-drawdown graph (see 
semi-log plot for constant rate discharge in Appendix C). 

Using the drawdown data collected during the constant rate discharge test, the 
transmissivity of the Deer Mountain #6 Well is estimated to be: 

T = 264 x 100/36.33 = 727 gpd/ft (using log cycle from 10 to 100 minutes); and 
T = 264 x 100/31.58 = 836 gpd/ft (using log cycle from 100 to 1,000 minutes). 

From these data, the transmissivity of the Deer Mountain #6 Well is estimated to be 
approximately 800 gpd/ft. 

The water level data measured during the post-pumping recovery of the well were used 
to calculate the following transmissivities: 

T = 264 x 1.00/40.64 = 650 gpd/ft (using log cycle from 10 to 100 minutes); and 
T = 264 x 100/29.87 = 884 gpd/ft (using log cycle from 100 to 1,000 minutes). 
I 

These· transmissivities calculated from the recovery data compare very closely with 
transmissivities calculated from the drawdown data, and confirm that the transmissivity is 
approximately 800 gpd/ft for the Deer Mountain #6 Well. 

Hydraulic Conductivity is defined as the volume of water at the existing kinematic 
viscosity that will move in unit time, under a unit hydraulic gradient, through a unit area of the 
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aquifer measured perpendicular to the direction of flow. The equation to calculate hydraulic 
conductivity is: 

Hydraulic Conductivity = K = T/b, where: 

K = Hydraulic Conductivity (gpd/ft2); 
T :: Transmissivity (gpd/ft); and 
b = Thickness of Aquifer (25 feet for this well). 

Using the equation, hydraulic conductivity for Deer Mountain #6 Well is estimated to be 
approximately: 

K = 800/(25) = 32 gpd/ft2. 

The aquifer thickness used in the above calculations is 25 feet, which represents the main water 
bearing zone from approximately 270 to 295 feet in depth. 

3.8.2 Water Quality Testing Results 

The analytical data for the water quality samples were compared to the U.S. 
Environmental Protectiol1 Agency (USEPA) MCLs for drinking water to help determine the 
quality of the water from the well. With respect to groundwater quality, results of laboratory 
analyses indicate that groundwater from the aquifer penetrated by Deer Mountain #6 satisfy the 
criteria for a public water supply. Concentrations of analytes were below USEPA and State of 
Wyoming MCLs, except for turbidity at 14 NTU, radon at 380 pCi/L, and iron at 0.82 mg/L. 

The USEPA does not consider turbidity is an applicable standard for a true groundwater 
source. The turbidity is likely related to the high clay content of the interbedded 
claystone/mudstone lithologies of the Wasatch Formation. The observed turbidity of the 
produced water may decrease with time. The radon gas content is anticipated to be dissipated 
by pumping the water from the well into the existing water system storage tanks, thereby 
allowing degassing of the radon to the atmosphere. Additional testing for radon gas is 
recommended to monitor concentrations of radon in the water contained in the Deer Mountain 
storage tanks. The iron content is a secondary standard for taste and appearance. 

The water quality of the Deer Mountain #6 Well is comparable to the other three wells of 
the Deer Mountain Ranches public water system, wells #1, #2, and #5. For most constituents, 
the water quality in the Deer Mountain #6 Well is approximately equal to, or slightly better than, 
that in the other existing Deer Mountain water supply wells. 

The results of major ion chemistry for the midpoint and endpoint water samples compare 
closely and balance within acceptable limits. This information is further evidence that 
groundwater produced from the Deer Mountain #6 Well will likely be of consistent quality over 
extended pumping periods. 

3.8.3 Hydrogeologic Considerations 

The Deer Mountain #6 Well site is located in the Bear River Valley on the hanging wall of 
a valley-bounding normal fault, which is orientated north-south. The surface trace of the normal 
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fault is located to the west of the test well site. The project area is located in the Wyoming 
Overthrust Belt and includes surface exposures of formations ranging from the Early 
Cretaceous age Bear River Formation to Quaternary age alluvial deposits (alluvium). A 
generalized stratigraphic column of the Bear River area is shown in Table 3 and a generalized 
geologic map is shown on Figure 4. A conceptual geologic cross section of the project area is 
presented on Figure 5. 

In the deeper subsurface of the project area, geologic formations range in age from 
Early Cretaceous Bear River Formation to Cambrian Flathead Sandstone (Table 3). These 
formations overlie the deeply buried Precambrian age crystalline basement rock. The Eocene 
age Wasatch Formation is exposed in the highlands located along the western portion of the 
Bear River Valley, including Murphy Ridge (Figure 4). 

As shown in Figure 4, there are three existing water supply wells located in the area of 
the Deer Mountain #6 Well and also completed in the Wasatch Formation. These three wells 
and the Deer Mountain #6 Well are apparently completed into the Wasatch Formation aquifer' 
and located on the same hanging wall block of a north-south orientated normal fault system 
(see figures 4 and 5). These three existing wells include: 

Lloyd and Pam Powell "Wud B Free #1" Well, WSEO Permit U.W.91842W; 

'Wyoming Downs "Racetrack #1 (South)" Well, WSEO Permit U.W.73997W; and 

Wyoming Downs "Racetrack #2 (North)" Well, WSEO Permit U.W.73998W. 

The Powell well is located in the northeast quarter of the northwest quarter of Section 
11, Township 16 North, Range 121 West, Uinta County, which is less than % mile south of the 
Deer Mountain #6 Well and a'iso west of Wyoming State Highway 89 (See Figure 4). The two 
wells at Wyoming Downs are located in the northwest quarter of the southeast quarter of 
Section 2, Township 16 North, Range 121 West, Uinta County (see Figure 4). These two 
Wyoming Downs wells are located approximately ~ mile north of the Deer Mountain #6 Well, 
and on'the east side of Wyoming State Highway 89. 

The static water level in the Deer Mountain #6 Well was measured at 47.03 feet below 
ground surface on April 5, 2002, which is approximately 6,533 feet above mean sea level. The 
top of the silica sand filter pack and bottom of the bentonite well seal is located at 219.5 feet 
below ground surface. The confined characteristics of the Wasatch Formation aquifer at this 
location are illustrated by an artesian pressure head of approximately 172.5 feet above the top 
of the filter pack/annular seal depth in the Deer Mountain #6 Well. 

A private domestic/stock water supply well ("Wud B Free #1 ") owned by Lloyd and Pam 
Powell is located approximately ~ mile south of the Deer Mountain #6 Well and reportedly 
completed to a tot~1 depth of 126 feet below ground surface with a static water level of 40 feet. 
The Powell well yields 10 gallons per minute from the main water-bearing zone reported at from 
100 to· 102 feet in depth. The Powell well is apparently completed into permeable a 
conglQmeratic sandstone bed in the Wasatch Formation, which has porous flow under confined 
bedrock conditions with approximately 60 feet of hydrologic head in the well. The static water 
level elevation in the Powell well is approximately 6,550 feet above mean sea level, assuming a 
ground surface elevation of about 5,690 feet. The Powell well is apparently completed into a 
shallower water-bearing zone within the Wasatch Formation than the Deer Mountain #6 Well. 
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Table 3. Generalized Geologic Column, North Uinta Water Supply Project, Bear River, Uinta County, Wyoming. 

Approximate Approximate 
Time (million Stratigraphic Thickness 

Geologic Time Units years ago) Units (feet) Lithologic Description and Comments 

QUATERNARY 1.6 to 0 Alluvial < 400 Unconsolidated, partly to well stratifed, interbeds of clay, silt, sand, and 
Deposits gravel (pebble to boulder). Unconformably overlies older units. 

EOCENE/PLIOCENE 40 to 1.6 Fowkes < 2,500 Light colored, pink-gray-tan, rhyolitic ash beds with interbedded white to 
Formation light gray freshwater limestone beds. Unconformable on older units. 

EOCENE 58 to 40 Wasatch 1,000 Variegated, but mainly red, interbedded sequence of mudstone, siltstone, 
Formation claystone, marls tone, and fluvial sandstone and conglomerate. 

LATE CRETACEOUS/PALEOCENE 75 to 58 Evanston 1,350 to 2,900 Interbedded sequence of yellow, gray, and black carbonaceous mUdstone 
Formation and irregularly bedded yellow sandstone, and minor coal beds. The 

Evanston Formation unconformably overlies older formations. 

EARLY CRETACEOUS 119t098 Bear River 500 to 1,000 Interbedded sequence of dark gray to black, carbonaceous, shaly mudstone 
Formation and siltstone, gray and tan sandstone, fossiliferous tan-gray limestone, 

and thin coal beds. 

EARLY CRETACEOUS 144 to 130 Gannett < 3,100 Brick red, orange-brown, and maroon mudstone, siltstone, and sandstone; 
Group contains a few interbedded limestone beds in the upper part and 

conglomerate beds in the lower part. 

JURASSIC 155 to 144 Stump < 900 Green-gray, glauconitic sandstone interbedded with siltstone and limestone. 
Formation I 

JURASSIC 165 to 155 Pruess < 1,000 Dark red-brown sandstone interbedded with red-brown siltstone and 
Formation mudstone. The Preuss contains salt deposits in the subsurface. 

JURASSIC 187 to 165 Twin Creek < 3,000 Massive-bedded and thin-bedded, gray limestone with interbedded gray shaly 
Formation mudstone. 

JURASSIC 210 to 187 Nugget 1,500 Massive-bedded to cross-bedded, fine-grained, tan to white sandstone, red 
Sandstone in part. 

TRIASSIC 225 to 210 Ankareh 450 to 1,400 Variegated red and brown, sandy and clayey, shaly mudstone and siltstone 
Formation with red and green sandstone and thin limestone beds. 

TRIASSIC 235 to 225 Thaynes <1,190 Tan and gray limestone and interbedded sandstone, with minor shaly 
Limestone mudstone beds. 

TRIASSIC 240 to 235 Woodside 500 to 1,000 Varicolored red and green shaly mudstone and siltstone with minor thin beds 
Shale of sandstone and limestone. 

TRIASSIC 245 to 240 Dlnwoody < 750 Interbedded tan and gray limestone with sandstone and siltstone. 
Limestone 

PERMIAN 280 to 245 Phosphoria 250 to 350 Dark gray to black chert and limestone/dolomite interbedded with shaly 
Formation mudstone and oolitic phosphatic deposits. 

PENNSYLVANIAN/PERMIAN 315 to 280 Wells & Amsden < 2,400 Massive-bedded, calcite cemented, tan and gray, quartz-rich sandstone and 
Formations interbedded sandy limestone. 

MISSISSIPPIAN 360 to 320 Madison < 1,000 Medium-bedded and thin-bedded, light to dark gray limestone. 
Limestone 

DEVONIAN 390 to 370 Darby < 1,400 Dark gray-brown massive dolomite in the lower part and dark gray, 
Formation thin-bedded limestone in the upper part. 

SILURIAN 438 to 408 Laketown < 1,000 Massive, light gray dolomite. 
Dolomite 

ORDOVICIAN 490 to 438 Bighorn < 2,900 Medium-bedded to thin-bedded, fine-grained, quartz-rich, gray sandstone 
Dolomite and interbedded gray limestone (thick-bedded to thin-bedded). 

CAMBRIAN 523 to 505 Gallatin Group < 1,350 Interbedded gray limestone and shaly mudstone beds. 

CAMBRIAN 540 to 523 Gros Ventre < 5,000 Interbedded gray shaly mUdstone and limestone beds (massive to thin-bedded). 
Formation 

CAMBRIAN 550 to 540 Flathead < 300 Red and gray quartz-rich sandstone, generally arkosic at base of formation. 
Sandstone A nonconformity is at the base of the Flathead Sandstone on Precambrian. 

PRECAMBRIAN Before 570 Basement - Crystalline metamorphic and intrusive igneous rock units. 
Rock Units 

Geologic Time from: Palmer, A.R., (compiler), 1983, The Decade of North American Geology, 1983 Geologic Time Scale: The Geological Society of America, Boulder, Colorado, 2 p. 
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The static water level in the Deer Mountain #6 Well is at approximately the same 
elevation as the water elevations reported for the two VVyoming Downs wells (Racetrack #1 and 
Racetrack #2). This estimated static water level elevation is from 6,533 to 6,534 feet above 
mean sea level. The main water-bearing zones in the Racetrack #1 Well are reported from 180 
to 250 feet in depth and from 150 to 235 feet deep in the Racetrack #2 Well. Each of the 
Wyoming Downs well yields from 80 to 100 gallons p~r minute, for a total combined yield of 180 
gallons per minute. There is an unknown potential for limited interference of the Deer Mountain 
#6 Well with the two water supply wells located at Wyoming Downs. 

Based on the Deer Mountain #6 Well's static water elevation of 6,533 feet above mean 
sea level, the recharge area for the Wasatch Formation aquifer penetrated by the well is 
presumed to be along structural strike of the beds and at an elevation of higher than 6,533 feet 
above sea level. The Wasatch Formation beds in the project area strike nearly north-south and 
are nearly horizontal, with structural dips to the west of approximately 5 degrees or less. The 
recharge area for the Wasatch aquifer of the Deer Mountain #6 Well is likely located to the 
south, along the Bear River Valley between the Town of Bear River and the City of Evanston. 
The recharge area for the well is likely located southward of the south section line of Section 12, 
Township 16 North, Range 121 West, Uinta County, Wyoming. 

Some earlier discussions have identified Neponset Reservoir in Utah as a potential 
recharge area for the Wasatch Formation well~ in the Town of Bear River area. However, the 
elevation of the surface water level in Neponset Reservoir is approximately 6,420 feet above 
mean sea level, based on 1 :24,000-scale topographic surface contour map. This water level 
elevation is about 113 feet lower than the static water level in the Deer Mountain #6 Well, and 
indicates that this reservoir is not a source of recharge water to Wasatch Formation wells in the 
Town of Bear River area. On the contrary, groundwater present in permeable beds of the 
Wasatch Formation likely flows down structural dip to the west from the area of Murphy Ridge to 
the Neponset Reservoir. 

Based on the available data, groundwater recharge into the Wasatch Formation in the 
project area is principally through subcrops of the formation beneath the water-saturated alluvial 
deposits in the Bear River Valley (figures 4 and 5). The groundwater in the Wasatch Formation 
aquifer travels northward and westward via porous flow through the permeable conglomeratic 
sandstone/sandstone beds of the formation. A local normal fault, located approximately 150 
feet to the west of the Deer Mountain #6 Well, may act as a hydrologic barrier to east-west 
trending groundwater flow, unless permeable sandstone beds in the formation are juxtaposed 
adjacent to each other by movement of the fault, or groundwater moves along the fault system 
plane (Figure 5). 

Deer Mountain #6 Well was constructed to help determine the quantity and quality of 
groundwater available from the Wasatch Formation at the test well site. Based on the results of 
aquifer testing and water quality evaluations, the Deer Mountain #6 Well meets USEPA criteria 
for use as a public water supply. The Deer Mountain #6 Well is a true groundwater source with 
porous flow under confined conditions through permeable conglomeratic sandstone/sandstone 
bedrock of the Wasatch Formation. Groundwater enters the well from the Wasatch Formation 
at depths greater than 219.5 feet below ground surface at the well location. 
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3.8.4 Wellhead Protection Area Discussion 

The Wellhead Protection Area forthe Deer Mountain #6 Well should include three zones 
around the well in accordance with the Wyoming Department of Environmental Quality, Water 
Quality Division, Wyoming's Wellhead Protection (WHP) Program, Guidance Document 
(Version 3.1, June 1998). Zone 1 should be at least a 50-foot radius around the wellhead. The 
radii for Zone 2 and Zone 3 of the Wellhead Protection Area are estimated to be 579 feet and 
916 feet, respectively, based on the following calculations: 

Calculated Fixed Radius (CFR) 

CFR = r = FS x square root of [Qtl7.48nH1t]; where: 

r = Radius of Zone 2 (or Zone 3) measured from the well in feet. 
FS = Factor of Safety to provide buffer zone, use 1.3 when all values are known and use 

1.5 when one or more values are not known. 
Q = Annual average pumping rate in gallons per year. 
t = Time-of-Travel is 2 years for Zone 2 and is 5 years for Zone 3 
7.48 = Conversion factor from gallons to cubic feet. 
n = Porosity, ratio of pore volume in aquifer to total volume, for partially consolidated 

sandstone and conglomerate use 0.25. 
H = Screened ib~erval of well in feet. 
1t = 3:1416 

The values used for the Deer Mountain #6 Well for application of the Calculated Fixed 
Radius method, include FS = 1.5 and n-value of 0.25. The value for Q is based on the 100 gpm 
pumping rate and pumped for half time during the year, which is a total of approximately 
26,280,000 gallons per year. The value for H is 60 feet for the well. 

Zone 2 = 2-Year Time-of-Travel CFR = (1.5) x square root of [26,280,000 x 2/7.48 x 
0.25 x 60 x 3.1416] = 579 feet 

Zone 3 = 5-Year Time-of-Travel CFR = (1.5) x square root of [26,280,0'00 x 5/7.48 x 
0.25 x 60 x 3.1416] = 916 feet 

Porous Media and Porous Flow Criteria for Sandstone Bedrock (confined aquifer) 
Zones within Wellhead Protection Area for Deer Mountain #6 Well: 

Zone 1 50-Foot Radius Around Well; 

Zone 2 579-Foot Radius Around Well = 2-Year Time-of-Travel; and 

Zone 3 916-Foot Radius Around Well = 5-Year Time-of-Travel. 
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CHAPTER 4.0 

AQUIFER TESTING AND WATER QUALITY OF MARTIN RANCH WELLS 

At the request of the Town of Bear River, the WWDC approved limited aquifer testing of 
two former public water supply wells on the Martin Ranch during this Level II Study. The two 
wells on the Martin Ranch are located approximately 2.5 miles, northeast of the Deer Mountain 
#6 Well location. On April 10, 2002, the Town of Bear River authorized spending up to $5,000 
of Town funds for the additional expense involved with testing of the Martin Ranch wells. 

During the early 1980's, these two wells (PCC#1 and PCC#2) were installed using the 
air-rotary drilling method. Prior to 1985, the two wells were used as public water system wells 
for a man-camp, during construction of the Amoco Production Company Whitney Canyon Gas 
Plant. The two wells are located on the Martin Ranch in southwest quarter of the northeast 
quarter of Section 32, Township 17 North, Range 120 West, Uinta County, Wyoming. The two 
wells on the Martin Ranch are located 70.0 feet apart. The location of the wells is shdwn on 
Figure 2. 

The wells are apparently completed int<;> the Fowkes Formation aquifer. Based on the 
available well records, the total depth drilled for the PCC#1 Well is reported as 340 feet below 
ground surface. The well reportedly has 6-inch diameter steel casing set to 320 feet in depth 
and torch cut slot perforations from 250 to 320 feet below ground surface. The pump was 
reportedly set at 280 feet in depth and previously yielded 125 gallons per minute for 6 hours. 
The static water level in the well is reported as 36 feet in depth. 

The total depth drilled for the PCC#2 Well is reported as 350 feet below ground surface. 
The well reportedly has 6-inch diameter, 188 gauge, steel casing set to 330 feet in depth and 
torch cut slot perforations from 240 to 320 feet below ground surface. The pump was reportedly 
set at 272 feet in depth and previously yielded 118 gpm for 3 hours. The static water level is 
reported as 6 feet in depth. 

The current identity of the two wells on the Martin Ranch is unknown by their "PCC#1" 
and "PCC#2" well designations. For the purposes of this investigation and report, the wells are 
designated as the "South Martin Well" and the "North Martin Well." These well designations are 
based on the geographic positions of the tWo wells as determined in the field. 

The "South Martin Well" has a casing stick-up height of 1.90 feet above ground surface. 
The intake of the old pump remaining in this well was set at approximately 236 feet below 
ground surface. On April 12, 2002, the total depth of this well was measured at 283.5 feet 
below ground surface (285.4 feet below top of steel casing). Approximately the bottom 35.5 feet 
of the perforated interval is believed to be filled with accumulated sediment inside the well 
casing. Approximately from 34 to 44 feet of the perforated interval may remain open in this well. 
The static water level was measured in the well at 22.25 feet below top of casing (20.33 feet 
below ground surface) on April 18, 2002. 

The "North Martin Well" has a casing stick-up height of 1.75 feet above ground surface. 
The intake of the old pump remaining in this well was set at approximately 183 feet below 
ground surface. On April 12, 2002, the total depth of this well was measured at 257.25 feet 
below ground surface (259.0 feet below top of steel casing). Approximately the bottom 62.75 
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feet of the perforated interval is also believed to be filled with accumulated sediment inside the 
well casing. Approximately from 7 to 17 feet of the perforated interval may remain open in this 
well. The static water level was measured in the well at 22.52 feet below top of casing (20.77 
feet below ground surface) on April 18, 2002. 

At the request of the landowner, the existing pumps and discharge piping were removed 
from these two wells and laid-out on the ground by the drilling contractor, prior to aquifer testing. 
At the end of the aquifer testing on April 19, 2002, the two wells were capped and locked to limit 
unauthorized access. 

4.1 Pump Configuration 

On April 17, 2002, an electric submersible pump was installed in the South Martin Ranch, 
Well for aquifer testing. The installed pump was a Berkeley Pump Company Model 6S2AL7-20 
(serial number 7770457), seven-stage pump fitted with a Franklin Electric 480-volt, 3-phase, 20-
horsepower motor. The pump was 4.92 feet long and had a 5 27/32-inch (5.844 inches) outside 
diameter. The motor was 3.50 feet long with an outside diameter of 5.50 inches. Power was 
supplied to the pump motor through an electric cable connected to a Detroit 6-cylinder, in-line, 
turbo':'diesel engine/ge~,~rator power plant, mounted on a flatbed truck. 

The pump and discharge piping were installed in the well using a Jessen Manufacturing 
Inc., winch truck. The intake of the pump was installed in the South Martin Well at 268.5 feet 
below ground surface and was suspended with 265 feet of 2-inch diameter steel discharge 
column pipe. The bottom of the pump motor was set at approximately 272 feet below ground 
surface. The top of the 2-inch diameter discharge pipe was suspended in the well using pipe 
slips set in the top of the 8-inch diameter, protective steel well casing of the South Martin Well. 

Produced water discharged from the pump was measured with a flow gauge (Blue White 
Industries, Westminster, California, gauge measuring flow from 40 gpm to 140 gpm) mounted 
in-line in a 2-inch diameter horizontal steel pipe at a distance of approximately '13 feet away 
from the well. The 2-inch diameter discharge line was connected to 50 feet of 3-inch, polymer, 
flat hose to discharge the water via natural drainage slope to the west of the South Martin Well 
site. 

4.2 Water Level Monitoring 

Drawdown, and recovery water level measurements in the South Martin Well were 
recorded using a 250-pounds per square inch (psi) downhole submersible pressure transducer 
connected to In-Situ Inc. Hermit 3000 Datalogger (Probe Input 1). The pressure transducer was 
set at f:I depth of approximately 261.5 feet below ground surface in the well. The computerized 
water level monitoring equipment was provided by the WWDC. 

The North Martin Well was used as an observation well during pumping of the South 
Martin Well. Water levels in the observation well were hand-measured using a Solinst water 
level probe during aquifer testing. 
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Water level data collected during aquifer testing of the Martin Ranch wells are included 
in the Project Notebook, submitted to the WWDC. Semi-log plots of drawdown versus time data 
for the Martin Ranch wells are included in Appendix D. 

4.3 Constant Rate Discharge Testing 

A limited (short-term), constant rate discharge test was conducted at the South Martin 
Well from for 6 hours on April 18, 2002, from 11 :59 a.m. to 5:58 p.m. The pump discharge rate 
was maintained at approximately 100 gallons per minute for 359 minutes. The water level in the 
pumping well (South Martin Well) showed a maximum of 160 feet of drawdown to 180.3 feet 
below ground surface after 6 hours of pumping. 

4.4 Post-Pumping Recovery Testing 

The water level in the South Martin Well increased approximately 120 feet in the first 12 
minutes after the pump was shut off. Less than 20 feet of drawdown remained in the South 
Martin Well after the first 100 minutes of recovery. Approximately 2 feet of drawdown below the 
static water levels remained in the South Martin Well and the North Martin Well at the time the 
pump was pulled from the South Martin Well at 8:35 a.m. on April 19, 2002. 

4.5 Observation Well 

The North Martin Well was used as an observation well during pumping of the South 
Martin Well. A maximum of 10.6 feet of drawdown was observed in the North Martin Well after 
6 hours of pumping of the South Martin Well at 100 gallons per minute on April 18, 2002. The 
water level in the observation well recovered 4.49 feet during the first 100 minutes after 
pumping ended and recovered at a rate· of 3.93 feet per log cycle (from 10 minutes to 100 
minutes). 

4.6 Water Quality Monitoring 

Field water quality monitoring was conducted during aquifer testing activities to monitor 
the specific conductance, temperature, and pH of the produced water from the South Martin 
Well. Field water quality data are summarized in Table 4. As shown in Table 4, field specific 
conductance measurements ranged from 620 to 680 J.,Jmhos/cm, field temperature ranged from 
8.1 to 9.2 degrees Celsius, and field pH remained relatively stable at 7.5 standard units. 
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Table 4. Field Water Quality Data, Martin Ranch Wells, Uinta County, Wyoming (April 18, 2002). 

Elapsed 
Time 
Since Field 

Pumping Specific Field 
Time Started Conductance Temperature 

Date (hours) (minutes) (Jlmohs/cm ) 

Constant Rate Discharge Test (100 gpm discharge rate) 

Notes: 

4/18/2002 1215 16 630 

4/18/2002 1225 26 620 

4/18/2002 1235 36 

4/18/2002 1247 48 620 

4/18/2002 1250 51 

4/18/2002 1303 64 640 

4/18/2002 1330 91 

4/18/2002 1403 124 660 

4/18/2002 1503 184 660 

4/18/2002 1702 243 680 

4/18/2002 1755 296 680 

Jlmohs/cm = micromohs per centimeter. 

°c = degrees Celsius. 
s.u. = standard units. 
milL = millilters per liter (volume of sediment). 

('C) 

9.2 

8.3 

8.9 

8.1 

8.2 

8.3 

8.2 

8.1 

Imhoff 
Cone 

Field Sediment 
pH Content 

(s.u.) (milL) 

7.5 0.1 

7.5 0.1 

few silt grains 

7.5 few silt grains 

few silt grains 

7.5 few silt grains 

few silt grains 

7.5 few silt grains 

7.5 few silt grains 

7.5 few silt grains 

7.5 few silt grains 

Comments 

The South Martin Ranch Well was pumped and sampled. 

Slightly to moderately turbid, green color, black silt sediment. 

Clear to slightly turbid, light green color, a few grains of black silt. 

Clear to very slightly turbid, very slight light gray color, a few grains of black silt. 

Clear, faint light green color, a few grains of black silt. 

Clear, a few grains of black silt. 

Clear, slight trace light green color, a few grains of black silt. 

Clear, trace light green color, a few grains of black silt. 

Clear, very slight light green color, a few grains of black silt. 

Clear, a few grains of black silt. 

Clear, a few grains of black silt. 

Clear, a few grains of black silt. 

The South Martin Ranch Well is located in the southwest quarter of the northeast quarter of Section 32, T17N, R120W, Uinta County, Wyoming. 
Water samples were collected from the discharge pipe at the wellhead during aquifer testing of the South Martin Well. 
The South Martin Well was pumped at approximately 100 gallons per minute from 11 :59 a.m. to 5:59 p.m. on April 18, 2002. 
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In addition to monitoring water levels in the two wells, one water quality sample was 
collected from water discharged from the pumping well at 3:15 p.m. on April 18, 2002. The 
water sample (South Martin Well) was submitted to a USEPA-certified laboratory for selected 
drinking water analyses. The sample was analyzed for the following constituents/parameters: 
Alkalinity, arsenic, barium, cadmium, carbonate, chloride, conductivity, fluoride, hardness, 
dissolved and total iron, lead, magnesiur:n, mangan~se, nitrate/nitrite as nitrogen, potassium, 
sodium, sulfate,total dissolved solids, pH, anion/cation balance, Langelier's index (corrosivity), 
gross alpha, gross beta, radium226, radium22s, and uranium. 

The results of the water quality analyses are summarized in Table 5. As shown in Table 
5, the sample showed that water quality of the South Martin Well is generally within the drinking 
water standards of the USEPA and State of Wyoming, except for detected levels of iron (2.92 
mg/L), manganese (0.15 mg/L), and total dissolved solids (598 mg/L). All three of these 
constituents are classified as secondary drinking water standards by the USEPA and the I 

groundwater in this area is therefore considered potentially suitable for use as a public water 
supply. However, water produced from these two wells may require treatment for iron and 
manganese. 

4.7 Data Interpretation and Hydrogeologic Considerations 

The hydrogeology of these two wells and the surrounding area was investigated for 
potential future development of groundwater resources for the Town of Bear River. The 
hydrogeologic setting at the location of the two wells includes surficial deposits of Quaternary 
alluvial deposits and the underlying Fowkes Formation of possibly Middle Eocene age. The 
Fowkes Formation consists of green to gray volcanic tuff/claystone, tuffaceous siltstone, 
tuffaceous sandstone, and conglomerate. The Fowkes Formation is up to 2,000 feet thick in 
some areas and overlies the Wasatch Formation and older formations. 

The water produced from the two wells is apparently sourced from the Fowkes 
Formation aquifer, near the mouth of Fowkes Canyon. The primary water-bearing zones in 
these two wells are permeable sandstone and conglomeratic sandstone beds from 
approximately 240 to 320 feet below ground surface. 

Specific Capacity is defined as the rate of discharge per unit of drawdown and is 
commonly expressed in gallons per minute per foot of drawdown (gpm/ft). The specific capacity 
of the South Martin Well was calculated using the following formula: 

Specific Capacity = Sc = Q/s, where: 

Sc = Specific Capacity (gpm/ft) 
Q = Discharge Rate (gpm) 
s = Maximum Drawdown (feet) 

Sc = 100 gpm/160 feet = 0.63 gpm/ft (constant rate discharge @ 100 gpm) 

The specific capacity of the South Martin Well is estimated to be approximately 0.6 gpm/ft at a 
pumping discharge rate of 100 gpm. 
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Table 5. Water Quality Data. Martin Ranch Wells. Uinta County. Wyoming (1980 - 2002). 

The two Martin Ranch wells are located in Section 32, Township 17 North, Range 120 West, Uinta County, Wyoming. 
These two wells are located 70.0 feet apart. 

Well Well 
PCC#2 PCC#2 Analysis South 

Construction Man Western Martin USEPA 
Well Camp Camp #2 Wyoming Well Drinking 

PCC#1 Well #2 Well College 4/18/2002 Water 
Analyte (units) 21511980 41911980 611611981 (no date) (3:15 p.m.) Standard 

Alkalinity as CaC03 (mg/L 312 320 334 272 359 -
Ammonia as NH3-N (mgIL) -- -- ND (0.01) - -- -
Arsenic (mg/L) ND(0.001) 0.014 ND(O.001) -- ND(O.005) 0.01 
Barium (mg/L) 0.013 ND(O.1) 0.189 -- -- 7 
Bicarbonate as HC03 (mg/L) 380.64 -- 407.48 330 438 -
Biological Oxygen Demand (5 day) (mg/L) 3.2 -- -- -- -- -
Boron (mg/L) 0.155 -- 0.060 -- -- -
Cadmium (mg/L) ND(O.001) ND(O.01) ND(O.001) -- -- 0.005 
Calcium (mg/L) 64.00 73 88.00 -- 89 -
Carbon Dioxide as CO2 (mg/L) -- -- ND(O.01) -- -- -
Carbonate as C03 (mg/L) ND(O.01) -- ND(O.01) < 1 ND(4) -
Chloride (mg/L) 166 147 154 180 125 250 
Chromium as ct6 (mg/L) 0.003 - ND(O.001) -- -- 0.1 
Chromium as Cr (total) (mg/L) ND(O.001) ND(O.01) - -- - 0.1 
Conductivity (IJmhos/cm) 980 - 970 1300 1180 -
Copper (mg/L) 0.005 -- 0.002 - - 1 
Fluoride (r;ng/L) 0.060 0.6 0.45 -- 0.56 2 
Hardness as CaC03 (mg/L) 288 - 400 -- 395 -
Hydroxide as OH (mg/L) -- -- ND(0.01) -- - -
Iron as Fe (dissolved) (mg/L) 0.067 - 0.125 - -- 0.3 
Iron as Fe (total) (mg/L) 0.235 0.25 0.198 -- 2.92 0.3 
Lead (mg/L) ND(0.001) ND(O.001) ND(O.001) -- ND(O.005) 0.05 
Magnesium (mg/L) 30.24 42 43.20 -- 42 -
Manganese (mg/L) 0.010 0.01 0.010 - 0.15 0.05 
Mercury as Hg (mg/L) ND(O.00020) ND(O.0001) ND(O.00020) -- - 0.002 
Nickel (mg/L) 0.004 -- ND(O.001) - -- -
Nitrate as N03-N (mg/L) 0.24 0.60 0.14 -- - 10 
Nitrite as N02-N (mg/L) - -- 0.05 - - 1 
Nitrogen. Nitrate + Nitrite as N (mg/L) -- - -- -- 0.63 10 
Phosphate P04-P Ortho (mg/L) -- -- 0.090 -- - -
Potassium as K (mg/L) 6.55 8.8 20.70 ± 10 10 -
Selenium as Se (mg/L) ND(O.001) 0.012 ND(O.001) -- - 0.05 
Silica as Si02 (dissolved) (mg/L) 59.00 26 41.50 -- - -
Silver (mg/L) ND(O.001) ND(O.01) ND(O.001) -- -- 0.1 
Sodium (mg/L) 135.00 75.7 78.00 134 71 -
Sulfate as S04 (mg/L) 52.00 47 46.50 53.8 46 250 
Total Dissolved Solids (mg/L) 640 - 635 752 598 500 
Turbidity (NTU) 4.00 0.5 0.63 -- -- <5 
Zinc (mg/L) 0.035 -- 0.015 -- -- 5 
pH (standard units) 7.30 -- 7.40 8.53 7.8 6.5 - 8.5 
Total Coliforms (cfu/100ml) - 7 -- -- -- 0 

CATIONS 

Calcium (mg/L) -- -- 88.00 -- 89 -
Magnesium (mg/L) - -- 43.20 - 42 -
Iron as Fe (mg~L) -- -- 0.125 -- 2.92 0.3 
Sodium (mg/~) - -- 78.00 -- 71 -
Potassium (mg/L) -- -- 20.70 - 10 -
Calcium (meq/L) - -- 4.391 - -- -
Magnesium (meq/L) - - 3.553 - .- -
Iron as Fe (dissolved) (meq/L) - -- 0.004 - -- 0.3 
Sodium (meq/L) -- - 3.393 - - -
Potassium (meq/L) - - 0.529 - - -
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Table 5. Water Quality Data, Martin Ranch Wells, Uinta County, Wyoming (1980 - 2002). 

The two Marlin Ranch wells are located in Section 32, Township 17 NOrlh, Range 120 West, Uinta County, Wyoming. 
t II I d 7 fI hese two we s are ocate 0.0 eet aparl. 

Well 
PCC#2 

Construction 
Well 

PCC#1 
Analyte (units) 2/5/1980 

ANIONS 

Carbonate as C03 (mg/L) 

Bicarbonate as HC03 (mg/L) 

Sulfate as S04 (mg/L) 

Chloride (mg/L) 
Nitrate as N03-N (mg/L) 

Carbonate as C03 (meq/L) 

Bicarbonate as HC03 (meq/L) 

Sulfate as S04 (meq/L) 

Chloride (meq/L) 
Nitrate as N03-N (meq/L) 

BALANCE INFORMA TlON 

Cations (meq/L) 
Anions (meq/L) 
Total (meq/L) 
Difference (meq/L) 
Anion/Cation Balance Sigma 

Langelier's Index (unitless) 

RADIONUCLIDES 

Gross Alpha (pCi/L) 
Gross Beta (pCi/L) 

Radium226 (pCi/L) 

Radium228 (pCi/L) 

Uranium (mg/L) 

Notes: 

USEPA = U.S. Environmental Protection Agency. 
'-- = No standard set or not analyzed. 
cfu/100ml = colony-forming units per 100 milliliters. 

--
--
--
--
--
--
--
-
-
--

--
--
--
--
--

--

-
--
-
--

--

ND = Not detected at practical quantitation level in parentheses. 
mg/L = milligrams per liter (parts per million). 
~g/L = micrograms per liter (parts per billion). 
meq/L = milliequivalents per liter. 
pCi/L = picoCuries per liter. 

Camp 
Well #2 
4/9/1980 

--
--
--
--
--
--
--
--
-
--

--
-
--
--
-
--

-
-
--
--
--

Well 
PCC#2 Analysis South 

Man Western Martin 
Camp #2 Wyoming Well 

Well College 4/18/2002 
6/16/1981 (no date) (3:15 p.m.) 

0 -- ND(4) 

407.48 -- 438 

46.50 -- 46 
154.00 -- 125 
0.140 -- 0.63 

0 -- --
6.683 - --
0.968 -- --
4.344 -- --
0.002' -- --

11.870 - 11.2 
11.997 -- 11.7 
23.867 -- 22.9 
0.127 -- 0.5 
0.005 -- 1.62 

- -- + 0.65' 

- -- 5.3 
- -- 3.9 

-- -- ND(0.2) 

-- -- ND(1.0) 

-- -- 0.0112 

USEPA 
Drinking 

Water 
Standard 

-
-

250 
250 
10 

-
-

250 
, 

250 
10 

I 

-
-
-
-
-

non-corrosive 1 

15 
50 

5 
5 

0.030 

1Positve values for Langelier's Index indicate the water is over-saturated and mineral deposits (scaling) will likely occur (non-corrosive). 
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Transmissivity is defined as the rate at which water of the prevailing kinematic viscosity 
is transmitted through a unit width of the aquifer under a unit hydraulic gradient. Transmissivity 
of the Wasatch Formation aquifer penetrated by the Deer Mountain #6 Well is calculated using 
the method developed by Cooper and Jacob (1964). The Cooper-Jacob Equation is: 

Transmissivity = T = 264QIL\s, where: 

T = Transmissivity (gallons per day per foot = gpd/ft); 
Q = Discharge Rate (gpm); and 
.1s = Change in Drawdown over one log cycle on the time-drawdown graph (see 
semi-log plot for constant rate discharge in Appendix D). 

The transmissivity of the South Martin Well is estimated to be: 

T = 264 x 100/24 = 1,100 gpd/ft (using log cycle from 10 to 100 minutes). 

The transmissivity of the South Martin Well is estimated to be approximately 1,100 gpd/ft at a 
pumping discharge rate of 100 gpm, based on the drawdown data collected during the constant 
rate discharge test. 

The water level recovery data measured during the post-pumping recovery from April 18 
to 1'9, 2002, were used,Jo calculate the following transmissivities: 

T = 264 x 100/22 = 1,200 gpd/ft (using log cycle from 10 to 100 minutes). 

This transmissivity calculated from the recovery data compares very closely with transmissivity 
calculated from the drawdown data, and confirm that the transmissivity is approximately 1,100 
gpd/ft for the South Martin Well. 

Hydraulic Conductivity is defined as the volume of water at the existing kinematic 
viscosity that will move in unit time, under a unit hydraulic gradient, through a unit area of the 
aquifer' measured perpendicular to the direction of flow. The equation to calculate hydraulic 
conductivity is: 

Hydraulic Conductivity = K = T/b, where: 

K = Hydraulic Conductivity (gpd/ft2); 
T = Transmissivity (gpd/ft); and 
b = Thickness of Aquifer (open perforate interval of about 39 feet). 

Using the equation, hydraulic conductivity for South Martin Well is estimated to be: 

K = 1,100/(.39) = 28.2 gpd/ft2. 

The aquifer thickness used in the above calculations is 39 feet, which is approximately one-half 
of the range of the available perforated interval open to the well (from 34 to 44 feet). 

Storage Coefficient is defined as the volume of water released from an aquifer or 
moved into storage in an aquifer, per unit surface area of the aquifer, per unit change in 
hydraulic head. The calculation for Storage Coefficient is: 
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S = 0.3Ttol~, where: 

S = Storage Coefficient; 
T = Transmissivity in gpd/ft (1,100 gpd/ft); 
to = Intercept of the straight line at zero drawdown in days; and 
r = Distance in feet from the pumped well to the observation well (70.0 feet). 

An observation well is needed to calculate the Storage Coefficient. Using the North 
Martin Well (observation well) drawdown data collected during the constant rate discharge 
testing of the South Martin Well, the following to and Storage Coefficient value are estimated: 

to = Intercept of straight line at zero drawdown is, 5 minutes = 0.0035 days; and 
S = (0.3)(1,100 gpd/ft)(0.0035 days)/(70 feet)2 = 0.00024 [2.4 x 10-4] 

The groundwater in this area may be acceptable for use as drinking water, providing that 
all of the other USEPA drinking water quality standards are met, including those constituents 
and parameters that were not tested under this limited investigation of the wells. 

The two existing wells on the Martin Ranch ar~ not 'completed to currently acceptable 
standards for use as public water supply wells. The construction of a new water supply well (or 
wells) is highly recommended, if the groundwater available in the Fowkes Formation aquifer of 
this area is to be used as a public water supply. ' 
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APPENDIX A 

CHRONOLOGY OF PROJECT ACTIVITIES 

North Uinta Water Supply Project, Level II, Appendix A 
Page 1 of 16 

The Town of Bear River, Wyoming, has a population 441 people and ground elevation 6,580 feet above mean sea 
level. The Deer Mountain Ranches Subdivision is part of the Town of Bear River and has approximately 56 houses 
within the subdivision. 

Town of Bear River 
81 Elk Drive 

(307) 789-2800 
FAX 307-789-2802 

Bear River, WY 82930 e-mail .. bearriver@allwest.net .. 

Mr. Pete Moesser, Mayor 
Mr. Ron Hornibrook, Town Council Member 
Ms. Allyson Johnston, Town Council Member 
Mr. Robin Rhodes, Town Council Member 
Mr. Brian Stokes, Town Council Member 
Ms. Dawne Morphew, Town Clerk 

(As of March 2002) 

The ,oee'r Mountain Ranche's public water system (USEPA PWS #WY5601 019) serves a population of 111 people, or 
approximately one quarter of the residents of the Town of Bear River. This public water system serves approximately 
on,e-quarter of the population of the Town of Bear River. 

June 2001 
The North Uinta Water Supply Project, Level II Study was awarded by the WWDC and a contract was signed 
between the WWDC and TriHydro Corporation. 

Monday July 2, 2001 
TriHydro Corporation project geologist traveled from Laramie, Wyoming, to Salt Lake City, Utah, to conduct research 
at the Utah Geological Survey. An interview was conducted with Mr. Jon K. King, Geologist, Utah Geological Survey, 
concerning the most recent field mapping of the project area including the Town of Bear River conducted by the Utah 
Geological Survey. Copies of draft geologic maps, published geologic and topographic maps, and aerial photographs 
of the project area were obtained from Mr. King. The project geologist traveled from Salt Lake City, Utah, to 
Evanston, Wyoming. 

Tuesday July 3, 2001 (3:00 p.m.) 
Project Scoping Meeting held at 913 Center Street. Suite #3, Evanston, Wyoming 82930 
The attendees at the Project Scoping Meeting included: Kevin Boyce (WWDC), Keith Clarey (TriHydro Corporation), 
Clarence Kemp (Forsgren Associates), Art Harms (Forsgren Associates), Clay Baird (Forsgren Associates), Allyson 
Johnston (North Uinta County Improvement and Service DistrictITown of Bear River), Pete Moesser (Mayor, Town of 
Bear River), James Davis (Resident, Town of Bear River), and Jerry Sage (Resident, Town of Bear River). A 
discussion of the project scope of work and selected well location was presented during the meeting. Following the 
conclusion of the Project Scoping Meeting, the project geologist traveled from Evanston to Laramie, Wyoming. 

November 28, 2001 (2:00 p.m.) 
Job Walk for Project Drilling Contractor Bidding Process. Town Hall, Town of Bear River, Wyoming 
Attendees: Pete Moesser (Mayor, Town of Bear River), Vaughn Thomas (Thomas Drilling LLC, Afton, WY), Jon 
LaBlanct(Andrew Well Drilling Services, Inc., Idaho Falls, ID); Keith Clarey, P.G. (TriHydro Corporation); Clay Baird, 
P.E. (Forsgren Associates); Scott Burries (Landowner). 

Question -Mr. LaBlanc: "Is there a 5% Wyoming preferred on this project?" 
Answer: "Yes." 
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Questions -Mr. Thomas: "Set 10-inch casing and pull back, optional well construction method if the borehole is 
unstable? Construct a smaller diameter pilot borehole for logging?" 

Answer: "Bid items are shown on the Bid Forms. If we encounter unstable borehole conditions during 
drilling activities and are unable to continue to advance the borehole using air-foam rotary, we will 
request a cost estimate for the change in scope and a change order will be prepared to use the drill 
and drive casing method, with casing pull back or an equivalent method. A drilling contractor may 
wish to construct a smaller diameter pilot borehole. Include in your bid the cost for constructing the 
12.25-inch diameter borehole." 

December 4, 2001 
Telephone discussion at 12:30 p.m. with Mr. Bill Hopkin, (Deseret land & Livestock, Woodruff, UT), who was in 
Texas at that time. Mr. Hopkin stated that it is okay to put water into the irrigation canal (Chapman Ditch) on the east 
side of the Wyoming 89 Highway. Mr. Hopkin requested that we be careful during subzero temperatures to remove 
snow from on top of the ice in the canal for approximately 1/4 mile downstream of the water entry point to help 
prevent an ice plug from forming in the canal. Also to keep sediment out of the canal by reducing erosion of 
produced water to a minimum. 

TriHydro Corporation, on behalf of the WWDC, submitted an application Ito the U.S. Bureau of land Management I 
(BlM) Kemmerer Field Office, Kemmerer, Wyoming, for test well drilling access on U.S. BlM land in Southeast 1/4, 
Southwest 1/4, Section 2, Township 16 North, Range 121 West, Uinta County, Wyoming. The application was 
completed and submitted on December 4, 2002; 

January 9, 2002 
WWDC Meeting in Cheyenne. Wyoming 
The WWDC approved a proposal to transfer funds from existing accounts with surpluses to the North Uinta Water 
Supply Project, level II. A total of $43,000 in extra funds is proposed to the Wyoming State legislature Select Water 
Committee to transfer funds. 

January 10, 2002 
Wyoming State legislature Select Water Committee Meeting. Cheyenne. Wyoming 
Ms. Allyson Johnston and Mr. Pete Moesser (Mayor of Town of Bear River) attended Select Water Committee 
Meeting in Cheyenne, Wyoming, at the State Capitol. Mr. Moesser stated that the Deer Mountain Subdivision Public 
Water System currently serves 58 houses in January 2002. The total population of the Town of Bear River as of 
January 2002 is 441 people. The budget incre¥ase is to cover the cost of the drilling contractor for test well 
construction and aquifer testing. The Select Water Committee approved the request recommended by the WWDC to 
transfer $43,000 from existing project accounts to raise the budget from $99,500 to $142,500 for the North Uinta 
Water Supply Project, level II. 

January 11, 2002 
The WWDC signed a Contract Amendment to increase the total contract from $99,500 to $142,500 for the North 
Uinta Water Supply Project. The Contract Amendment was executed, once TriHydro Corporation (Henry Richter 
and/or Jack Bedessem) Signed the Contract Amendment. 

January 18, 2002 
TriHydro Corporation, on behalf of the WWDC, prepared and submitted a Form U.W.5 to the Wyoming State 
Engineer's Office (WSEO) for construction of the test well Deer Mountain #6 at the selected well site on U.S. BlM 
land. The purpose of the test well is to evaluate groundwater quantity and quality for potential use as water supply 
well for the Deer Mountain Subdivision, Town of Bear River, Wyoming (West half of Section 11, Township 16 North, 
Range 121 West, Uinta County, Wyoming). 

January 25, 2002 
The Wyoming State Engineer's Office issued Permit No. U.W.142000 on January 25,2002, for construction of test 
well Deer Mountain #6. The permit was received by TriHydro Corporation via mail on January 30, 2002. 
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February 18, 2002 
TriHydro Corporation signed on behalf of the WWDC and sent out one original U.S. BLM Land Access Agreement 
[BLM Temporary Use Permit "TUP" Serial Number WYW-152832, Form 2800-14 (August 1985)] on behalf of the 
WWDC. The form was returned to the U.S. Bureau of Land Management Kemmerer Field Office, Kemmerer, 
Wyoming. The BLM land (200 feet x 200 feet square test well drilling site) is located in the SE1/4, SW1/4, Section 2, 
Township 16 North, Range 121 West, Uinta County, Wyoming. 

Monday February 25, 2002 
TriHydro Corporation received the signed (February 19, 2002) and approved U.S. BLM land access agreement, 
hand-delivered by Mr. Barry Lawrence of the Wyoming Water Development Commission (WWDC), Cheyenne, 
Wyoming. 

Tuesday February 26, 2002 
Drilling contractor equipment, supplies, and personnel, and TriHydro Corporation geologist mobilized to Evanston, 
Wyoming, and prepared to commence construction of the test well, Deer Mountain #6, for the North Uinta County 
Improvement and Service District (NUCISD)/Town of Bear River, Wyoming, the WWDC project sponsor. 
The test well site for the Deer Mountain #6 Well is located in the southeast quarter of the southwest quarter .of 
Section 2, Township 16 North, Range 121 West, Uinta County, Wyoming. The test well site is located appro'ximately 
266 feet west of the centerline of Wyoming Highway 89 (which is located 155 feet west of north-south fence line I 
located on the west side of Wyoming Highway 89) and 150 feet north of the south fence line, which is the south line 
of Section 2 (T12N, R121W). 
The test well site is located on Federal Government land administered by the U.S. Bureau of Land Management 
Land, Kemmerer Field Office, Wyoming. The ground surface elevation is approximately 6,580 feet above mean sea 
level, based on the well location on the U.S. Geological Survey topographic map (Neponset Reservoir NE, Wyoming). 

Wednesday February 27, 2002 
0730 - 1530 Drilling contractors prepared drilling location with backhoe. Set-up drill rig (Ingersoll-Rand T4W, air 

rotary, top head drive, drill rig) on test well site. The Deer Mountain #6 Test Well site is located 
approximately 155 west of east fence line and 150 feet north of south fence line. Drilling crew on 
site included Roger Buchanan and Danny Jensen of Andrew Well Drilling Services, Inc., Idaho 
Falls, Idaho. Driller contractors moved casing and screen trailer on to location next to drill rig. 

1530 - 1635 Raised mast of drill rig, picked up bit and drill rods. First bit used for drilling pilot boring is a 5 7/8-
inch diameter, carbide button, tri-cone bit. Joints of drill rod are 25 feet in length for up to 400 feet, 
and then 20 feet in length to 600 feet. 

1635 - 1745 Drilled 5 7/8-inch diameter pilot boring from ground surface to 50 feet. There was approximately 
2.5 feet of frost in the ground. 

1745 - 1815 Tripped out of boring with 5 7/8-inch diameter bit and prepared equipment for overnight. 

Thursday February 28, 2002 
Installed 14-inch diameter carbon steel casing to a total depth of 39.83 feet below ground surface with 0.17 feet 
above ground surface. 14-inch O.D., 13.5-inch I.D.(0.250-inch wall) steel surface casing 

1st joint 19.99 feet 
2nd joint 20.01 feet 

40.00 feet Overall Length of 14-inch diameter Surface Casing 

Friday March 1, 2002 
Mixed 26 sacks of Portland cement grout and installed the cement into the annular space around the 14-inch 
diameter, steel surface casing. 

Saturday March 2, 2002 
Andrew Well Drilling Service and TriHydro Corporation personnel demobilized. 
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Tuesday March 5, 2002 
Andrew Well Drilling Services and TriHydro Corporation personnel mobilized to well site. 
1130 - 1700 Top of cement was measured at 7 feet below ground surface in annular space around the 14-inch 

diameter steel surface casing. An additional 5 sacks of Portland cement grout and 30 gallons of 
water were mixed and emplaced into the annular space to seal space around surface casing to 
ground surface with cement. A total of 31 sacks of Portland cement were used to seal the surface 
casing of the well. 

Wednesday March 6, 2002 
Picked up 12-inch diameter bit and 11 3/4-inch diameter integral blade stabilizer (IBS) assembly. Encountered top of 
cement inside 14-inch diameter casing at 13 feet below top of 14-inch casing. Drilled cement and red mud from 13 to 
40 feet in depth. Drilled 12-inch diameter boring from 40 feet to 85 feet below ground surface. 

Thursday March 7, 2002 
At 0750 hours, measured static water level at 38.67 feet below top of 14-inch casing in the 85-foot deep borehole.· 
Drilled 12-inch diameter boring from 85 feet to 285 feet below ground surface. 

0730 - 0750 

0750-1840 
1840,-1'900 

I 

Prepared equipment and at 0750 hours measured the static water level at 38.67 feet below top of 
14-inch casing in the 85-foot deep borehole. The static water level is at 38.50 feet below ground 
surface in the borehole, which is up inside the surface casing. 
Drilled 12-inch diameter boring from 85 feet to 285 feet below ground surface. 
Pulled up'three 25-foot long drill pipe joints (a total of 75 feet up hole) from the bottom of the 

, borehole t(j allow for fill overnight. 

Fri'day March 8, 2002 
0730 - 0855 Prepared drilling equipment and replaced fuel filter on boom truck compressors. 
0855 - 0913 Lowered 3 joints (25 feet each) pulled out overnight and placed drill bit back on the bottom of the 

0913 - 1835 
1835 - 1900 

borehole, little fill was present. 
Drilled 12-inch diameter boring from 285 feet to 430 feet below ground surface. 
Pulled up two 20-foot long joints and one 25-foot long joint (a total of 65 feet up hole) from the 
bottom of the borehole to allow for fill overnight. 

Saturday March 9, 2002 
0745 - 0905 Prepared drilling equipment for operation. 
0905 - 0930 Lowered 3 drill pipe joints (65 feet) pulled overnight to place drill bit back on bottom of borehole, 

0930 - 0942 
0942 - 1834 
1834 - 1900 

little fill was present. ' 
Flushed (unloaded with compressed air) accumulated formation water out of borehole. 
Drilled 12-inch diameter boring from 430 feet to 510 feet below ground surface. 
Pulled up three 20-foot long joints from downhole to allow for fill overnight. 

Sunday March 10, 2002 
0745 - 0835 Prepared drilling equipment for operation. 
0835 - 0923 Lowered 3 joints pulled overnight to place drill bit back on bottom of borehole. 
0923 - 1241 Drilled 12-inch diameter boring from 510 to 550 feet below ground surface. 
1241 - 1313 Pulled up three 20-foot long drill pipe joints to allow for fill overnight. 

Discussion with Kevin Boyce finalized test well design as 540 feet depth with 40 feet of screen set 
approximately from 270 to 310 feet and 20 feet of screen from 499 to 519 feet, with a 21-foot 
casing joint set from 519 to 540 feet. 
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Monday March 11, 2002 
0745 - 0905 Prepared drilling equipment for operation. Finalized well design completion and screen intervals. 
0905 - 0945 Lowered three joints of drill pipe pulled overnight to place drill bit back on bottom of borehole. 
0945 - 1048 Thoroughly flushed out borehole with foam and water injection. 
1048 - 1151 Drilled 12-inch diameter boring from 550 to 570 feet below ground surface, total depth drilled for the 

12-inch diameter borehole. 
1151 - 1500 Continued flushing out borehole from total depth drilled of 570 feet below ground surface. Poured 

approximately 3 feet of Portland cement into bottom depth joint to act as sediment plug. This 
cement plug was installed in place of the welded steel end cap, as there was some concern about 
lowering the well screen/casing to the design depth. The cement plug gives the option of drilling 
out through the 8-inch diameter steel casing to wash the well screen/casing down to design depth. 

1900 - 2300 Strata Data Inc. (Casper, Wyoming) conducted geophysical logging (three logging runs - for 
gamma ray, electric logs, and caliper logs) in the open 12-inch diameter borehole to total depth 
drilled of 570 feet. 

Tuesday March 12, 2002 
0800 - 1010 Prepared equipment for operation. At 0847 hours, measured water level at 56.08 feet below top of 

14~inch diameter steel casing (55.92 feet below ground surface) in the open 12-inch borehole with 
a total depth drilled of 570 feet. Measured total depth of 12-inch diameter open borehole at 569 
feet below ground surface. No apparent fill was present in the borehole. Roger Buchanan called 
Strata Data Inc. to verify borehole diameter measured by caliper log. Strata Data Inc. informed us 
that the caliper data on the geophysical log showing an 8.5-inch diameter borehole for a portion of 
the boreh,Q,le may possibly be inaccurate, if the caliper did not fully open in the borehole. 

10,10 -1740 

March 13, 2002 
0745- 0929 
0915 - 1045 

0929 -1800 

Welded together and placed 8 joints of well casing and 2 joints of well screen into 12-inch diameter 
borehole. The overall length of the welded well screen/casing assembly installed on March 12, 
2002 was 189.01 feet. A 6-foot long cement plug was set into the first joint (bottom joint) of steel 
casing in case the well screen/casing assembly needs to be washed down into place in the 
borehole. The cement bottom end plug could be drilled out and allow a bit through the bottom of 
the casing to help wash down the screen/casing assembly, if necessary. 

Prepared equipment for operation. Placed joints from flatbed truck on the ground. 
Keith Clarey (TriHydro Corporation) attended an arranged meeting with Mr. Pete Moesser (Mayor 
of Bear River), Ms. Allyson Johnston (Town Council), Mr. Robin Rhodes (Town Council), and Mr. 
Clay Baird (Forsgren Associates) to visit the former public water supply wells (PCC#1 and PCC#2) 
on the Martin Ranch. The wells are located northwest of the Whitney Canyon Road in the SW1/4, 
NE1/4, Section 32, Township 17 North, Range 120 West, Uinta County, Wyoming. One of the 
wells (north well) has a lift-off steel cover and the other has a "Monitor" brand pitless adaptor 
installed on it (south well). Both wells still have the pumps installed in them, and the pumps may 
have been in the wells for the last 15 to 20 years. The 480-volt, 3-phase, electrical power wiring 
(#6 gauge wire) has been cut to both wells. During operation, the wells used overhead 480-volt, 3-
phase, power during the middle 1980's. The overhead power supply has subsequently been 
removed. 
Mr. Robin Rhodes cell phone (801) 725-9411 (Bear River Town Council), call him to coordinate 
future access to Martin Ranch property. 
Welded together and placed 5 joints of casing and 4 jOints of screen along with stabilizers and 
centralizers. The overall length of welded steel well screen/casing assembly installed on March 13, 
1002 was 146.43 feet. 
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Thursday March 14,2002 
0745 - 0916 Re-supplied with diesel fuel and prepared equipment for operation. 

0916 - 1700 Welded together and installed 10 more joints of 'well casing. The overall length of welded steel well 
screen/casing installed on March 14,2002 was 210.43 feet. The total overall well screen/casing 
length installed was 545.87 feet. A total of 6 joints of well screen and 23 joints of well casing were 
installed in the 12-inch diameter borehole of Deer Mountain #6 Well from March 12 to 14,2002. 

The 8-inch diameter well screen and casing assembly was installed to a total depth of 543.97 feet 
below ground surface in the 12-inch diameter borehole with a total depth of 570 feet below ground 
surface. The well screen interval,s are placed from 271.65 to 312.93 feet below ground surface and 
from 502.22 to 522.90 feet below ground surface. The 8-inch diameter well screen/casing 
assembly was set in the borehole with a stick-up height of 1.90 feet above ground surface. 

Friday March 15, 2002 
0745 - 1030 Retrieve pallets of silica sand. Matt Jones (TriHydro Corporation) was on site until relieved at 0930 

hours and left the site at 0945 hours to return to Laramie, Wyoming. I 

0930 - 1050 The driller's water truck traveled to Evanstol) to fill the water tank on the truck and return to site with 
potable water for tremie pipe installation of sand. I 

1050 - 1130 Installed 1.25-inch diameter, threaded, galvanized tremie pipe (21-foot joint lengths) in well to 357 
feet in length. Tremie pipe hung up on the upper screen centralizers at 354 feet below ground 
surface. A total of 14,800 pounds of 6-9 silica sand is on site for installation in the well, which 
consists of 4 pallets of 100-pound sacks with 30 sacks per pallet, and 63 sacks (a little over 1 
pallet) of 50-pound sacks. 

1130 - 1700 Installed 6-9 silica sand in the well with tremie pipe set at 354 feet below ground surface. The 
volume capacity is 3.26 gallons per linear foot of annular space with a 12-inch diameter borehole 
and 8 5/8-inch outside diameter casing. Top of sand was measured at 307 feet below ground 
surface after installation of 120 (all 4 pallets) 100-pound sacks of 6-9 silica sand. Installed 
remaining sand on location, a total of 14,800 pounds. Measured top of sand at 280;5 feet below 
ground surface with tremie pipe. The top of the well screen is at 271.65 feet below ground surface, 
which leaves almost 9 feet of screen exposed. 

1700 - 1800 Prepared well and equipment for over the weekend. Coordinated for more filter pack sand. 

Saturday March 16, 2002, Sunday March 17, 2002, and Monday March 18, 2002 
No field activities were conducted at the well site. 

Tuesday March 19,2002 
0700 - 1230 TriHydro Corporation personnel mobilized from Laramie to Bear River, Wyoming. 
1230 - 1330 Discussed status of well construction with Allyson Johnston (Town Council Member) and Dawne 

Morphew (Town Clerk) at the To~n Hall in Bear River. 
1330 - 1435 Waited for drillers on site. 
1435 - 1445 Drillers arrived from mobilization from Idaho Falls, Idaho. Casey Johnson and Bill Whitmore 

(helper) from Andrew Well Drilling Services, Inc., on site. Danny Jensen (helper) quit Andrew Well 
Drilling Services. Drilling contractor brought one 3,000-pound super sack of 6-9 silica sand. 
Gauged top of sand at 280.5 feet below ground surface, with no fill accumulated over the weekend. 
Static Water Level was measured in the well at 46.17 feet below top of 8-inch diameter steel casing 
(1.90 feet above ground surface stick-up height). Static Water Level = 44.27 feet below ground 
surface at 1552 heurs. Measured total depth inside 8-inch diameter steel casing at 538 feet below 
top of 8-inch steel casing, which indicates that there is approximately 6 feet of Portland cement 
plug located inside the bottom joint of the 8-inch steel well casing. If necessary, this cement plug 
may be drilled out. There is not a steel plug (end cap) at the bottom of the well screen/casing 
assembly. 

H:\Projecls\WWDC\North Uinla\Final\376-001\02 Phase I\02Appendix-A.doc 



North Uinta Water Supply Project, Level II, Appendix A 
Page 7 of 16 

Tuesday March 19, 2002 (continued) 
1445 - 1530 Added 3,000 pounds of 6-9 silica sand to well. Allowed sand to settle for 10 minutes. Gauged top 

of sand at 279 feet below ground surface, which indicates that the sand level increased by only 1.5 
feet from 280.5 to 279 feet in depth following installation of 3,000 pounds of sand. 

1530 - 1700 Discussed options and coordinated for obtaining more sand to install in the well. Sealed well for 
overnight and lifted water tank oft from flatbed truck. Ordered four more pallets of 6-9 silica sand in 
Idaho Falls, Idaho. Drilling crew prepared to drive back to Idaho Falls for more sand overnight. 

Wednesday March 20, 2002 
1320 - 1355 

1550 - 1730 

1730 - 1945 

Received delivery of 4 1/4 pallets of Portland cement (94-pound sacks) from loewe's Home 
Improvement Center of Ogden, Utah. The cement was delivered on pallets to just outside the gate 
on the north side of the asphalt access bridge to U.S. BlM land to the west from Wyoming Highway 
89. 
Drilling contractor personnel arrived from Idaho Falls, Idaho, with 3 pallets and one 3,000 pound 
super sack of 6-9 silica sand. The pallets have approximately 60 50-pound sacks of sand each. It 
took over 2 hours to pull the loaded truck up to the well from the asphalt with the backhoe, due to 
the mud present on location. 
Added the 3,000-pound super sack and one pallet of 50-pound sacks of 6-9 silica sand to the well. 
At 1935 hours, gauged the top of the sand at 243 feet below ground surface with tremie pipe. 

I 

Thursday March 21, 2002 
0700 - 0900 Prepared equipment for operation and received load of road base material to fill in mud hole at 

0900 - 1115 
1115-1215 
1215 - 1315 

1315 - 1330 

1330 - 1445 

1445 - 1530 

1530 - 1620 
1620 - 1655 

gate. 
Worked road base material into mud at gate with backhoe. 
Pulled up tremie pipe 1 joint (25 feet) and tripped in with air jetting tool. 
Tripped in with air-jetting tool on 4.5-inch 0.0. drill pipe to 98.5 feet below ground surface. 
Conducted air-lifting inside 8-inch steel casing at 98.5 feet below ground surface. The well yields 
30 gallons per minute during air-lifting at this depth, after initial unloading of well. Produced water 
is light tan and turbid with light gray and black silt sediment, and traces of very fine grain sand. 
At 10 minutes, shut-oft air for 20 seconds and surged well. 
At 11 minutes, shut-oft air for 20 seconds and surged well. 
At 12 minutes, shut-oft air for 20 seconds and surged well. 
At 13 minutes, shut-oft air for 20 seconds and surged well. 
At 14 minutes, shut-oft air for 20 seconds and surged well. 
At 15 minutes, shut-oft air for 20 seconds and surged well. 
At 20 minutes, shut-oft air for 1 minute and surged well. 
At 25 minutes, shut-oft air for 1 minute and surged well. 
At 28 minutes, shut-oft air for 30 seconds and surged well. 
Shut oft air and gauged top of sand with tremie pipe in annular space around the 8-inch diameter 
steel casing and 12 inch diameter open borehole at 265 feet below ground surface. The level of 
the sand had dropped from 243 t6 265 feet below ground surface (22 feet drop in sand level). 
Added ten (10) 50-pound sacks of 6-9 silica sand to bring sand level up to 258 feet below ground 
surface. Added eight (8) more 50-pound sacks of sand and brought sand level up to 253 feet 
below ground surface. Added fifteen (15) more 50-pound sacks of sand and brought sand level up 
to 222 feet below ground surface. [33 more 50-pound sacks added] 
Continued air-lifting at 98.5 feet in depth producing approximately 50 gallons per minute (4 seconds 
to fill 5 gallon bucket). 
Drillers shut-down operations on site and picked up diesel fuel at station to refuel drill rig. 
Gauged top of sand with tremie pipe at 232 feet below ground surface, which had dropped 10 more 
feet from 222 to 232 feet in depth. 
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Thursday March 21, 2002 (continued) 
1655 - 1735 
1735 - 1755 

1755 - 1830 

1830 - 1845 

Continued air-lifting at 98.5 feet below ground surface. 
Gauged top of sand at 238 feet below ground surface, which dropped 6 more feet from 232 to 238 
feet in depth. 
Picked up and tripped in with air jetting tool with 3 more joints of drill pipe (75 feet deeper) from 
98.5 feet to 173.5 feet below ground surface with bottom of air jetting tool. 
Continued air-lifting at a deeper depth of 173.5 feet below ground surface with well producing 
approximately 120 gallons per minute (2.5 seconds to fill a 5-gallon bucket). It took 110 psi of air 
pressure to unload the static water in well and 60 psi during air-lifting to maintain water production 
to surface at 173.5 feet below ground surface. 
At 1800 hours, field specific conductance measured 500 J.lmhos/cm at 9.0 degrees Celsius, pH 7.5 
standard units, light tan clay, turbid, gray and black silt and traces of very fine sand sediment. 
At 1805 hours, field specific conductance measured 500 J.lmhos/cm at 8.8 degrees Celsius, pH 7.5 
standard units, light tan clay, turbid, gray and black silt and traces of very fine sand sediment. 
At 1820 hours, field specific conductance measured 500 J.lmhos/cm at 8.5 degrees Celsius, pH 7.5, 
standard units, light tan clay, turbid, gray and black silt and traces of very fine sand sediment. 
Using the general rule of Field Specific Conductance x 0.75 = Total Dissolved Solids, the TDS of 
the produced water from the well is estimated to be approximately 350 milligrams per liter. 
At 1824 hours, shut off air for 20 seconds and surged well. 
At 1826 hours', shut off air for 20 seconds and surged well. 
Shut-off air and gauged top of sand at 245 feet below ground surface, which showed the sand level 
had dropped 7 more feet from 238 to 245 feet in depth. Left well site for night. 

Friday March 22, 2002 
Oe30 - 1235 Continued air-lifting at 173.5 feet below ground surface and working on road way into the site. 
1235 -1252 Gauged sand level at 254 feet below ground surface, which had dropped 9 more feet from 245 to 

254 feet in depth. 

1252 - 1607 
1607 - 1620 

1622 - 1752 

1752 - 1755 

1755 - 1830 

Added four (4) more 50-pound sacks of 6-9 silica sand and brought top of sand up from 254 to 250 
feet below ground surface. 
Continued air lifting at 173.5 feet below ground surface. 
Gauged sand level at 255.5 feet below ground surface, which had dropped 5.5 more feet from 250 
to 255.5 feet in depth. 
Continued air-lifting at 173.5 feet below ground surface. 
At 1745 hours, shut off air for 30 seconds and surged well. 
At 1747 hours, shut off air for 30 seconds and surged well. 
Gauged sand level at 262.5 feet below ground surface, which had dropped 7 more feet from 255.5 
to 262.5 feet in depth. 
Added fifteen (15) more 50-pound sacks of 6-9 silica sand and gauged top of sand at 242 feet 
below ground surface. Raised sand level from 262.5 to 242 feet in depth (raised sand level up 9.5 
feet). 
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Saturday March 23, 2002 
0800 - 0840 Warmed and prepared equipment for operation. Gauged top of sand at 242 feet below ground 

0840 - 0935 
0935 - 0950 

0950 - 1047 

1047 - 1048 

1048 - 1217 

1217 - 1230 

1230 - 1550 
1550 - 1552 

1552 - 1620 
1620 - 1656 

1656 - 1815 
1815 - 1830 

surface. 
Continued air-lifting at 173.5 feet 'below ground surface. 
Shut off air at 0935 hours for 15 minutes. Gauged sand level at 244 feet below ground surface, 
which had dropped 2 feet from 242 to 244 feet in depth. 
Unloaded the well and continued air-lifting/surging at 173.5 feet below ground surface to settle 
sand in annular space around 8-inch diameter steel casing. 
At 0951 hours, shut off air for 2 minutes and blew again at 0953 hours. 
At 0954 hours, shut off air for 2 minutes and blew again at 0956 hours. 
At 0957 hours, shut off air for 18 minutes and blew again at 1 015 hours. 
At 1017 hours, shut off air for 13 minutes and blew again at 1030 hours. 
At 1032 hours, shut off air for 13 minutes and blew again at 1045 hours. 
Shut off air and gauged sand level at 247 feet below ground surface, which had dropped 5 feet 
from 244 to 247 feet in depth. 
Continued air-lifting and surging the well at 173.5 feet below ground surface. 
At 1048 hours, blew for 2 minutes and shut off air. 
At 1100 hours, blew for 2 minutes and shut off air. 
At 1113 hours, blew for 2 minutes and shut off air. 
At 1137 hours, blew for 2 minutes and shut off air: 
At 1200 hours, blew for 2 minutes and shut off air. 
At 1215 hours, blew for 2 minutes and shut off air. 
Gauged top sand at 248.5 feet below ground surface, which had dropped 1.5 feet more from 247 to 
248.5 feet in depth. Added six (6) more 50-pound sacks of 6-9 silica sand and gauged top of sand 
at 241 feet below ground surface. 
Continued air-lifting and surging the well at 173.5 feet below ground surface. 
Shut off air and gauged sand level at 252 feet below ground surface, which had dropped 6.5 more 
feet from 241 to 247.5 feet in depth. 
Continued air-lifting and surging the well at 173.5 feet below ground surface. 
Gauged top of sand at 251 feet below ground surface, which had dropped 3.5 more feet from 247.5 
to 251 feet in depth. Added six (6) more 50-pound sacks of 6-9 silica sand and gauged top of sand 
at 1655 hours at 243.5 feet below ground surface. 
Continued air-lifting and surging the well at 173.5 feet below ground surface. 
Shut off air and gauged sand level at 244 feet below ground surface, which had dropped 0.5 feet 
more from 243.5 to 244 feet in depth. 

Sunday March 24, 2002 
0700 - 0915 Drillers loaded and brought out a load of potable water in the tanker truck. 
0915 - 0955 Prepared equipment for operation. 
0955 - 1120 Continued air-lifting and surging the well at 173.5 feet below ground surface. 
1120 - 1147 Shut off air and gauged top of sand at 247 feet below ground surface, which had dropped 3 more 

feet from 244 to 247 feet in depth. Added eight (8) more 50-pound sacks of 6-9 silica sand and 
gauged sand level at 237.5 feet below ground surface. A total of only thirty-five (35) 50-pound 

1147-1700 

1800 - 1815 
1815 - 1845 

sacks of 6-9 silica sand remain on location. 
Continued air-lifting and surging the well at 173.5 feet below ground surface. 
At 1500 hours, added six (6) more 50-pound sacks of sand and raised the sand level from 246 feet 
to 238 feet below ground surface. 
Continued air-lifting development from 1530 to 1700 hours, and the sand level dropped from 238 
feet to 243 feet below ground surface. 
Added eight (8) more 50-pound sacks of sand to annular space of well. 
Conducted air-lifting well development. Off site for night at 1845 hours. 
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Monday March 25, 2002 
0830 - 0850 Gauged top of sand at 234.5 feet below ground surface with tremie pipe. Prepared equipment for 

0850 - 1015 
1015 - 1045 

1045 - 1125 
1125 - 1130 
1130 - 1200 

1205 - 1500 

operation. 
Continued air-lifting development and surging at 173.5 feet below ground surface. 
Shut-off air and measured top of sand at 236.5 feet below grounds surface, which dropped 2 feet 
from 234.5 to 236.5 feet in depth. Added six (6) more 50-pound sacks of sand to well and brought 
top of sand up to 228 feet below ground surface. Only eight (8) more 50-pound sacks of sand 
remained on pallet on site. 
Continued air-lifting development and surging of well at 173.5 feet below ground surface. 
Shut-off air and measured top of sand to 233 feet below ground surface in well. 
Discussed options with Andrew Well Drilling Services by telephone. At 1200 hours, measured the 
top of the sand at 233 feet below ground surface. Reached a decision to pull tremie pipe out and 
trip in to the bottom with the air-jetting tool to check total depth inside 8-inch diameter well 
screen/casing assembly. Added the last eight (8) 50-pound sacks of sand to well. 
Tripped in to bottom of 8-inch diameter well screen/casing assembly and pulled out tremie pipe. At. 
1500 hours, measured the total depth inside the well at 538 feet below ground surface and 
confirmed that the 6-foot long cement plug was in the bottom of the casing and no apparent 
thickness of sediment had accumulated inside the 8-inch diameter well screen/casing. 

Tuesday March 26, 2002 
0730 - 1000 Prepared equipment for operation. An annular cover of 1/4-inch thick steel was tack welded over 

the 14-inch to 8-inch diameter steel casings. Another 1/4-inch thick steel plate was tack-welded on 
top of the,,8-inch diameter steel casing. There was no 6-9 grade silica sand left on the location. Off 
site at 1000 hours. Andrew Well Drilling Services. Inc. demobilized the Ingersoll-Rand air-rotary 
drill rig from the well site location. 

Wednesday March 27, 2002 to Monday April 1, 2002 
No field activities were conducted on site. 
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Tuesday April 2, 2002 
Andrew Well Drilling Services, Inc. mobilized personnel and a Jessen Manufacturing Inc. winch truck. Installed pump 
intake in Deer Mountain #6 Well to a depth of 268.46 feet below ground surface. Andrew Well Drilling Services, Inc. 
personnel included Ricky Dotson and Bill Whitmore. 

The electric submersible pump that was installed for aquifer testing in the Deer Mountain #6 Well was a Berkeley 
Model 6S2AL7-20, seven-stage, 20-horsepower, 480-volt, 3-phase pump with Franklin Electric motor (motor is rented 
equipment). The pump is 4.92 feet long and 5 27/32 inches (5.844 inches) in outside diameter. The motor is 3.50 
feet long and is 5.50-inches in outside diameter. A 4-inch diameter steel discharge pipe was installed to surface and 
set with slips of top of the 8-inch diameter steel casing. The pump is rated at approximately 150 gallons per minute 
with a lift of 380 feet of hydraulic head. 

Motor 
Pump 
1st joint 
2nd joint 
3rd joint 
4th joint 
5th joint 
6th joint 
7th joint 
8th joint 
9th joint 
10th joint 
11th joint 
12th joint 
13th joint 

3.50 feet 
4.92 feet 

12.17 feet 
21.04 feet 
21.23 feet 
21.21 feet 
21.25 feet 
21.21 feet 
21.15 feet 
21.23 feet 
21.17 feet 
21.21 feet 
20.90 feet 
21.21 feet 
21.21 feet 

274.61 feet total overall length of pump/motor and 
4-inch diameter steel discharge piping. 

The 1.90 feet stick-up height of 8-inch steel casing above ground surface and 3.50 feet above bottom of motor (total 
of 5.40 feet less than 274.61 feet length = 269.21 feet below ground surface - height of slips on 4-inch diameter 
discharge pipe = 2.65 feet below ground surface). 

The Berkeley submersible pump was set at 271.96 feet below ground surface with the bottom of the motor set 0.31 
feet into the top of the upper screened interval (271.65 feet below ground surface). The pump intake was set at 
268.46 feet below ground surface in the well, which is 3.19 feet above the top of the upper screen interval. The top of 
the pump was set at 263.54 feet below ground surface. 

1.25-inch 1.0. Schedule 40 PVC Sounder Pipe 

1st joint 
2nd joint 
3rd joint 
4th joint 
5th joint 
6th jOint 
7th joint 
8th joint 
9th joint 
10th joint 
11th joint 
12th joint 
13th joint 

21.00 feet 
20.96 feet 
20.90 feet 
21.13 feet 
20.83 feet 
21.00 feet 
21.92 feet 
21.00 feet 
21.00 feet 
21.17 feet 
20.90 feet 
21.00 feet 

17.56 feet 
270.37 feet total overall length of 1.25-inch diameter PVC pipe 
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Tuesday April 4, 2002 (continued) 
The 1.25-inch diameter PVC sounder pipe set with 6.83 feet stick-up above ground surface, and set to 263.54 feet 
below ground surface, at the top of the pump. Stick-up height of 1.25-inch PVC tube was cut-off by 4.16 feet and left 
with a final as-installed stick-up height of 2.67 feet above ground surface. The top of the 1.25-inch diameter PVC 
pipe was used as the measuring point for subsequent water level readings during well development and aquifer 
testing. At 1000 hours, the initial chlorination of well was conducted using a 12.5% chlorinated liquid and top loading 
the solution into the well. The chlorination solution requires approximately 10 hours to infiltrate to the bottom of the 
well. Commenced pumping of the well at 50 gallons per minute for 10 minutes to ensure proper pump operation after 
installation. 

Wednesday April 3, 2002 
0800 - 0920 Prepared equipment for pumping. 

0920 - 1120 

1120 - 1125 
1125 - 1140 

1140 - 1157 

1155 - 1200 

1200 - 1215 

1215 - 1220 

Static water level in the Deer Mountain #6 Well was measured at 43.73 feet below ground surface 
(2.94 feet above ground surface to measuring point). 
Measured top of 6-9 grade silica sand filter pack at 219.58 feet below ground surface. 
Pumped well at 50 gallons per minute to help settle the sand filter pack. 
At 1020 hours (after 60 minutes of pumping at 50 gallons per minute), the dynamic water level was 
measured at 74.73 feet below ground surface. Pumping at 50 gallons per minute produced 130 
pounds per square inch on discharge pipe. 
At 1120 hours (after 120 minutes of pumping at '50 gallons per minute), the dynamic water level' 
was measured at 78.23 feet below ground surface. 
Shut-off pump and allowed well to recover for 5 minutes to help surge well. 
Pumped well at 50 gallons per minute to help settle the sand filter pack. 
At 1125 hours (start of pumping), the water level was measured at 55.98 feet below ground 
surface. 
At 1135 hours (after 10 minutes of pumping), the water level was measured at 75.81 feet below 
ground surface. 
At 1140 hours (after 15 minutes of pumping), the water level was measured at 77.23 feet below 
ground surface. 
Increased pumping rate from 50 to 100 gallons per minute to settle filter pack. 
At 1143 hours (after 3 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 86.48 feet below ground surface. 
At 1145 hours (after 5 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 88.06 feet below ground surface. 
At 1150 hours (after 10 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 91.73 feet below ground surface. 
At 1155 hours (after 15 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 92.98 feet below ground surface. 
Shut-off pump and allowed well to recover for 3 minutes to help surge well. 
At 1157 hours (after 3 minutes of recovery), the water level was measured at 71.06 feet below 
ground surface. 
At 1200 hours (after 5 minutes of recovery), the water level was measured at 63.06 feet below 
ground surface. 
Pumped well at 100 gallons per minute to settle filter pack. 
At 1203 hours (after 3 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 85.56 feet below ground surface. 
At 1205 hours (after 5 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 89.64 feet below ground surface. 
At 1210 hours (after 10 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 92.06 feet below ground surface. 
At 1215 hours (after 15 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 97.06 feet below ground surface. 
Shut-off pump and allowed well to recover for 5 minutes to help surge well. 
At 1217 hours (after 2 minutes of recovery), the water level was measured at 77.06 feet below 
ground surface. 
At 1220 hours (after 5 minutes of recovery), the water level was measured at 68.89 feet below 
ground surface. 
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Wednesday April 3, 2002 (continued) 
1220 - 1240 Pumped well at 100 gallons per minute to settle filter pack. 

At 1225 hours (after 5 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 85.48 feet below ground surface. . 
At 1230 hours (after 10 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 93.81 feet below ground surface. 
At 1235 hours (after 15 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 97.48 feet below ground surface. 
At 1240 hours (after 20 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 99.06 feet below ground surface. 

1230 - 1730 TriHydro Corporation geologist mobilized from Laramie to Bear River, Wyoming. 
1240 - 1245 Shut-off pump and allowed well to recover for 5 minutes to help surge well. 

At 1242 hours (after 2 minutes of recovery), the water level was measured at 75.06 feet below 
ground surface. 
At 1245 hours (after 5 minutes of recovery), the water level was measured at 68.06 feet below 
ground surface. 

1245 - 1300 Pumped well at 100 gallons per minute to settle filter pack. 
At 1247 hours (after 2 minutes of pumping ~t 100 gallons per minute), the dynamic water level was 
measured at 87.73 feet below ground surface. 
At 1250 hours (after 5 minutes of pumping at 100 gallons per minute), the dynamic water level was 
measured at 88.31 feet below ground surface. 
At 1255 hours (after 10 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 94.39 feet below ground surface. 
At 1300 hours (after 15 minutes of pumping at 100 gallons per minute), the dynamic water level 
was measured at 97.81 feet below ground surface. 

1300 - 1310 Shut-off pump and allowed well to recover for 10 minutes to help surge well. 
At 1302 hours (after 2 minutes of recovery), the water level was measured at 74.48 feet below 
ground surface. 
At 1305 hours (after 5 minutes of recovery), the water level was measured at 68.48 feet below 
ground surface. 
At 1310 hours (after 10 minutes of recover), the water level was measured at 63.06 feet below 
ground surface. 

1310 - 1405 Continued pumping well. 
1405 - 1430 The top of the 6-9 grade silica sand filter pack was measured at 219.5 feet below ground surface, 

and prepared to install bentonite annular seal in well. 
1430 - 1800 Installed bentonite annular seal from 219.5 to 210 feet below ground surface. 

1 st 219 feet below ground surface 
2nd 218.5 feet below ground surface 
3rd 218 feet below ground surface 
4th 217.67 feet below ground surface 
5th 217.17 feet below ground surface 
6th 216 feet below ground surface 
7th 215.25 feet below ground surface 
8th 213.5 feet below ground surface 
9th 212.92 feet below ground surface 
10th 210 feet below ground surface (measured on April 4, 2002, after full 

expansion of the bentonite clay annular seal) 

Thursday April 4, 2002 
Checked bentonite level and the top of the bentonite annular seal was measured at 210 feet below ground surface. 
Mixed and pumped cement into annular space from 210 feet below ground surface to ground surface. Used 98 sacks 
(94 pounds per sack), which was mixed at 5.5 gallons of water per sack of cement. 

Friday April 5, 2002 
Measured top of cement in annular space at 6 feet below ground surface. Mixed cement/water and installed 5 more 
94-pound sacks of cement in the annular space around the well casing to bring the cement seal up to ground surface. 
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Saturday April 6, 2002 
Aquifer Testing - Step Discharge Testing 
Transducer 2.31 linear feet in depth per pound of water pressure. 
0800 - 0841 Prepared equipment for Step Discharge Testing. At 0817 hours, measured water level in well at 

55.14 ft-bmp (52.47 ft-bgs), which is below the static water level of 47.03 feet below ground 
surface. The water level is 5.44 feet below the static level (97% recovered). 

Probe #1 of the Hermit 3000 read 219.506 feet of water pressure on the transducer in the Deer Mountain #6 Well. 
Probe #1 was set at 271.98 feet below ground surface in well, or approximately at the top of the well screen. Probe 
#1 read 219.556 feet of pressure at 0832 hours, which shows an increase of 0.05 feet of water in 15 minutes. At 
0841 hours, Probe #1 read 219.604 feet of pressure, which was an increase of 0.048 feet of water in 9 minutes. 

0841 - 1041 
1041 - 1242 
1242 - 1443 
1443 - 2400 

Conducted STEP DISCHARGE TEST #1 at 75 gallons per minute. 
Conducted STEP DISCHARGE TEST #2 at 100 gallons per minute. 
Conducted STEP DISCHARGE TEST #3 at 125 gallons per minute. 
Conducted Post-Step Discharge Testing Recovery Test. 

Sunday April 7, 2002 
0000 - 0908 Coratinued Post-Step Discharge Testing Recovery. 
0908 - 1011 The local time changed overnight and the Hermit 3000 clock was set ahead 1 hour from 0909 to 

1009 hours to the correct Mountain Daylight Savings Time. Prepared equipment for Constant Rate 
Discharge Test at 100 gpm. 

1011 - 2400 Conducted CONSTANT RATE DISCHARGE TEST at 100 gallons per minute. 

Monday April 8, 2002 
0000 - 2400 Continued Constant Rate Discharge Test at 100 gpm. 
Collected midpoint water quality sample ("Deer Mountain Midpoint") from Deer Mountain #6 Well at 1530 hours on 
04-08-02. Completed chain-of-custody for midpoint sample, packed sample with ice in Ziploc-type bags, and shipped 
sample via UPS Overnight delivery from Evanston, Wyoming, to laboratory. 

Tuesday April 9, 2002 
0006 - 2400 Continued Constant Rate Discharge Test at 100 gpm. 

Wednesday April 10, 2002 
0000 - 2400 Continued Constant Rate Discharge Test at 100 gpm. 
NOTE: The Town of Bear River approved authorization of up to $5,000 for extra work to conduct aquifer testing of 
the Martin Ranch wells. 

Thursday April 11, 2002 
0000 - 2400 Continued Constant Rate Discharge Test at 100 gpm. The water level in the well was up slightly 

from 0900 to 1000 hours, possibly from recharge to aquifer from approximately 12 hours of rain fall 
overnight from April 9 to April 10, 2002. 

Friday April 12, 2002 
0000 - 1232 Continued Constant Rate Discharge Test at 100 gpm. At 1232 hours, Probe #1 on the Hermit 3000 

read 79.364 feet of water over the transducer, immediately prior to shutting off the pump. The 
pump discharge pressure at the wellhead was 103 psi on the gauge while pumping at 100 gpm. 

Collected endpoint water quality sample ("Deer Mountain Endpoint") from the Deer Mountain #6 Well at 1230 hours 
on 04-12-02. Completed chain-of-custody for endpoint sample, packed sample with ice in Ziploc-type bags, and 
shipped sample (21 containers) via UPS Overnight Saturday delivery from Evanston, Wyoming, to the laboratory. 
The radon sample (two 40 milliliter voas, without ice per sampling protocol) was sent separately and directly via UPS 
Overnight (Monday delivery) to the laboratory in Casper, Wyoming for analysis. The pump was shut-off, ending the 
Constant Rate Discharge Test at 1232 hours after pumping for a total of 7,341 minutes (122.4 hours = 5.1 days). 
The transducer installed in the Deer Mountain #6 Well read a total of 139.804 feet of drawdown from starting water 
level during the Constant Rate Discharge Test, which started at 6.22 feet below static water level. The total 
drawdown from the static water level (47.03 feet below ground surface) was measured by the transducer at 146.024 
feet of drawdown. 
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Friday April 12, 2002 (continued) 
1232 - 2400 Conducted Post-Pumping Recovery Test, starting at 1232 hours on April 12, 2002. 
On April 12,2002, with landowner permission, the Martin Ranch wells (PCC#1 and PCC#2) were accessed with the 
Jessen winch truck and the existing electric submersible pumps (Jacuzzi brand) and 2-inch diameter, galvanized 
steel, discharge piping were removed from each well. The existing 480-volt, 3-phase wiring was cut-off at the 
wellhead of each Martin Ranch well. The former overhead power lines, which once provided power to the well 
pumps, have been removed at some time in the past. The designation for each well (PCC#1 or PCC#2) is not known 
and the wells have reportedly been unused for approximately 15 to 20 years. The wells have been designated as the 
"North Martin Well" and "South Martin Well" during the course of this limited aquifer testing program. 

North Martin Well: This well was fitted with a steel slip cap on the 8-inch protective steel casing with approximately 
1.5 feet stick-up height above ground surface. The top of the pump was set to approximately 178 feet below top of 8-
inch steel casing (176.5 feet below ground surface). The serial number of the electric submersible pump installed in 
the North Martin Well was #40282P116 and the Model Number is #12MB6. The static water level in the North Well 
was measured at 23.5 feet below top of 8-inch steel casing (22.0 feet below ground surface). The total depth of th~ 
well was measured at 259 feet below top of 8-inch steel casing (257.5 feet below ground surface). 

South Martin Well: l'his well was fitted with a Monitor pitless steel well cap on the 8-inch protective steel casing with 
approximately 2 feet stick-up height above ground surface. The top of the pump was set to approximately 231 feet 
below top of 8-inch steel casing (229 feet below ground surface). The static water level in the South Well was 
measured at 22.92 feet below top of 8-inch steel casing (20.92 feet below ground surface). The total depth of the 
wellw,as. measured at 285.42 feet below top of 8-inch steel casing (283.42 feet below ground surface). 

The total depths for these two wells as measured on April 12, 2002, are not close to the reported well total depths of 
ei~her 320 feet or 330 feet below ground surface for these wells. The existing pumps in the wells were also set at 
shallower depths than the reported depths of 272 feet or 280 feet on the well records. Approximately 21 feet above 
each pump was installed a "SubGard Model 2-700SS, Part Number W-112, Liquid Level Control" manufactured by 
Flomatic Corporation, North Hoosick, New York. The South Martin Well was selected for installation of the electric 
submersible pump and for the limited constant rate discharge testing in April 2002. 

Saturday April 13, 2002 
Continued Post-Pumping Recovery Test. 

Sunday April 14, 2002 through Tuesday April 16, 2002 
No field activities were conducted at the well site. Continued Post-Pumping Recovery Test of Deer Mountain #6 Well. 

Wednesday April 17, 2002 
Mobilized to the Deer Mountain #6 Well site. The recovery test was shut down and the transducer, pump, and 
discharge piping were removed from the Deer Mountain #6 Well. 
The Jessen winch truck moved over to the two former public water supply wells on the Martin Ranch. The same 
pump was installed on 2-inch diameter, galvanized steel, discharge pipe in the South Martin Well. 
1245 - 1400 Drilling contractor conducted site work using backhoe around Deer Mountain #6 Well location to 

reclaim ground surface. The Post-Pumping Recovery Testing ended at 1338 hours. At 1342 
hours, transducer Probe #1 showed a water level reading of 217.33 feet submerged depth head 
pressure. 

1400 - 1600 Pulled discharge piping and pump from Deer Mountain #6 Well. 
From 1603 to 1605 hours, Deer Mountain #6 Well was chlorinated with two pre-mixed gallons of 12.5% active 
chlorine solution of sodium hypochlorite to conduct the final disinfection of the well, prior to capping the well. A 9.5-
inch'diameter, 0.25-inch thick, carbon steel plate was welded to the top of the 8-inch diameter steel well casing to 
seal the well. 
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Thursday April 18, 2002 
A short-term Constant Rate Discharge Test of Martin Ranch wells was conducted from April 18 to 19,2002. The two 
wells are located in the southwest quarter of the northeast quarter of Section 32, Township 17 North, Range 120 
West, Uinta County, Wyoming, pumped the south well of the two wells at a rate of approximately 100 gallons per 
minute. Pumping of the South Martin Well was conducted from 11 :59 a.m. to 5:58 p.m., a total of 359 minutes of 
pumping at a rate of 100 gallons per minute. At 8:53 a.m., the transducer (Probe #1) was reading 241.159 feet of 
water over the probe in the South Martin Well. 

Friday April 19, 2002 
Shut down the recovery test at South Martin Well. Removed transducer, pump, and equipment from South Martin 
Well. Welded lockable tab on North Martin Well and placed Martin'Ranch supplied padlock on North Martin Well to 
limit access. The "Monitor" brand pitless cap was bolted on the South Martin Well, to also limit access to that well. 
The existing Martin Ranch pumps, motors, and discharge piping were left on the ground surface near each wellhead. 

Packed and loaded equipment, and demobilized from Bear River to laramie, Wyoming. Drilling contractor personnel 
demobilized to Idaho Falls, Idaho. 

Tuesday May 28, 2002 
TriHydro Corporation geologist traveled from Laramie, Wyoming, to attend meetings with Forsgren Associates, Mike 
Martin of Martin Ranches, and the Town of Bear River Town Counc'il Meeting (6:00 p.m. to 8:45 p.m.). The purpose 
of the meetings was to present the results of well construction and aquifer testing activities. The final laboratory 
report for the endpoint water quality sample from the Deer Mountain #6 Well has not yet been received by the time of 
the Town Council Meeting in Bear River. Verbal data were received by telephone for some of the analytical results 
from Energy laboratories, Inc., of Billings, Montana. A final laboratory report is due to be sent to TriHydro 
Corporation. 

A set of padlock keys for the Martin Ranch wells were returned to Mr. Mike Martin by Mr. Clarey and Mr. Baird. Mr. 
Clarey also presented a copy of the laboratory data for the South Martin Ranch Well to Mr. Mike Martin. The well site 
was inspected for condition and cattle were observed to be present on the BlM land, by a land surface lessee. 
Range cattle have been rubbing on the fence gate and the wellhead of Deer Mountain #6 Well. 

Wednesday May 29, 2002 
TriHydro Corporation geologist traveled from Evanston to laramie, Wyoming. 
Copies of the geophysical well logs of the Deer Mountain #6 Well were received at TriHydro Corporation in laramie, 
Wyoming, by mail from Andrew Well Drilling Services. 

Wednesday December 4, 2002 
The Project Hearing was held at the City of Evanston Town Hall, Evanston, Wyoming, at 7:00 p.m. for the North Uinta 
Water Supply Project, level II. Attendees at the Project Hearing included: Jon Wade and Barry lawrence of the 
WWDC, Pete Moesser (current Mayor) of the Townof Bear River; Rich Allen, P.E., of TriHydro Corporation; Clarence 
Kemp, P.E., of Forsgren Associates, Inc.; and several local residents of the area. 
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DEER MOUNTAIN #6 WELL 
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WELL CONSTRUCTION DATA AND BOREHOLE LOG 

Well Name: 
Owner: 
Project Name: 
Project Sponsor: 

WSEO Permit Number: 
Well Location: 

Landowner: 

Ground Elevation: 

Drilling Contractor: 
Drilling Crew: 
Drill Rig: 
Construction Started: 
Pilot Boring: 
Surface Borehole: 
Surface Casing: 

Well Borehole: 

Geophysical Logging: 

Depth to First Water
Bearing Formation: 
Principal Water-Bearing 
Zone: 

Well Screen: 

Well Casing: 

Top of Sand Pack: 
Top of Bentonite Seal: 
Static Water Level: 

Well Yield: 
Construction Completed: 

Deer Mountain #6 Well 
Wyoming Water Development Commission, Cheyenne, Wyoming. 
North Uinta Water Supply Project, Level II Study 2001 - 2002. 
North Uinta County Improvement and Service District, Town of Bear River, 
Wyoming. 
U.W.142000 test well permit (cancelled 09/5/2002 and replaced by U.W.146167) 
Southeast quarter of the southwest quarter of Section 2, Township 16 North, 
Range 121 West, Uinta County, Wyoming. The well is located approximately 
155 feet west of the east fence line and 150 feet north of the south fence line. 
Public land managed by the U.S. Bureau of Land Management, Kemmerer 
Office, Kemmerer, Wyoming. 
Estimated at 6,580 feet above mean sea level from 1 :24,000 scale, U.S. 
Geological Survey topographic map. 
Andrew Well Drilling Services, Inc., Idaho Falls, Idaho. 
Roger Buchanan, Supervisor, Casey Johnson, Driller, Danny Jensen, Crew. 
Ingersoll-Rand T4W, air-foam rotary, top-head drive, drill rig. 
February 27,2002. I I 

5 7/8-inch diameter boring from ground surface to 50 feet below ground surface. 
17 1/2-inch diameter boring from ground surface to 40 feet below ground surface. 
14-inch 0.0., 13.5-inch 1.0: (0.250-inch wall) steel surface casing, 
40.00 feet overall length and set to 39.83 feet below ground surface with 0.17 
feet stick-up height above ground surface on March 1,2002. 
12-inch diameter boring from 40 feet to 570 feet below ground surface, total 
depth drilled on March 11, 2002. 
Strata Data Inc., Casper, Wyoming, Jerry Oneyear, Field Engineer; three log 
runs including natural gamma ray log, electrical log (spontaneous potential and 
resistivity), and caliper log in the 12-inch diameter open borehole to driller's total 
depth of 570 feet on March 11, 2002. Geophysical logs were calibrated to top of 
14-inch surface casing as "zero" reference depth, which had a stick-up height of 
0.17 feet above ground surface at the time of logging. 

82 feet below ground surface in Eocene age Wasatch Formation. 

270 to 295 feet below ground surface in Eocene age Wasatch Formation. 

8 5/8-inch (8.625") 0.0., 7 7/8-inch (7.875") 1.0., stainless steel, continuous slot, 
v-wire wrapped, 0.060-inch slot, welded. Screen set from 271.65 to 312.93 feet 
and 502.22 to 522.90 feet below ground surface. One centralizer was welded on 
at the top and bottom of each screen interval. An additional centralizer was 
welded on the weld rings in the middle of the 40-foot long screen interval (a total 
of 5 centralizers). NOTE: The minimum inner diameter of screenlcasing of the 
well as constructed is 7 7/8 inches or 7.875 inches. 
8.663-inch 0.0., 8.019-inch 1.0., (0.322-inch wall), 28.55 pounds per foot, carbon 
steel casing, welded. The bottom of the well screen and casing assembly was 
set to 543.97 feet below ground surface with a stick-up height of 1.90 feet above 
ground surface (1.73 feet above top of 14-inch diameter casing). The well casing 
and screen were installed in the 12-inch borehole from March 12 to 14,2002. 
219.5 feet below ground surface (6-9 grade silica sand) 
210 feet below ground surface 
47.03 feet below ground surface in constructed well at 8:00 a.m. on April 5, 2002. 
The static water level elevation is approximately 6,533 feet above mean sea 
level. 
100 gallons per minute. 
April 4, 2002, with steel cap welded to seal and shut-in well on April 17, 2002. 
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DRILL BIT RECORDS 

Bit #1 5 7/8-inch diameter, carbide button, tri-cone bit drilled borehole from 0 to 50 feet as pilot hole for 
surface casing borehole. 

Bit #2 17 1/2-inch diameter, milled tooth, tri-cone bit drilled borehole from 0 to 40 feet below ground 
surface for 14-inch diameter surface casing installation. 

Bit #3 12-inch diameter, carbide button, tri-cone bit drilled borehole from 40 feet to 570 feet below ground 
surface for 8-inch diameter well screen and casing installation. 

WELL SCREEN AND WELL CASING RECORDS 

SURFACE CASING: 14-inch carbon steel casing, 14-inch 0.0., 13 1/2-inch 1.0., (0.250-inch wall) (40 
feet in 2/0-foot lengths). 

First Joint 
Second Joint 

19.99 feet 
20.01 feet 
40.00 feet Overall Length of Surface Casing 

Th~ 14-inch di~meter surface casing was installed to 39.83 feet below ground surface with 0.17 
feet stick-up above the ground surface. A total of 31 sacks of Portland cement were installed in the annular 
space around the 14-inch diameter casing. 

WELL CASING: 8-inch carbon steel casing, 8.663-inch 0.0., 8.019-inch 1.0., (O.322-inch wall), 28.55 
pounds per foot, carbon steel casing (483 feet in 21-foot lengths). 

The 8-inch diameter, well and screen assembly was set to a total depth of 543.97 feet below 
ground surface in the Deer Mountain #6 Well on March 14,2002. 

WELL SCREEN: 8-inch stainless steel screen, 8.625-inch 0.0., 7.875-inch 1.0., continuous slot 0.060-
inch, v-wire wrapped, stainless steel screen (60 feet in 10-foot lengths). 

Deer Mountain #6 Well was screened from 271.65 to 312.93 feet below ground surface and from 
502.22 to 522.90 feet below ground surface. 

Carbon Steel Well Casing 8.663-inch 0.0., 8.019-inch 1.0., (0.322-inch wall thickness), 
approximately 21-foot lengths, butt-welded construction (23 joints total, which is approximately 483 
feet total length) 

Stainless Steel Well Screen (0.060-inch slot) 8.625-inch 0.0., 7.875-inch 1.0., approximately 10-
foot lengths, butt-welded construction (6 joints total, which is approximately 60 feet total length) 

A 6-foot long cement plug was set into the first joint (bottom joint) of steel casing in the event that 
the well screen/casing assembly needed to be washed down into place in the borehole. The cement bottom 
~nd plug could be. (jrilled out and allow a bit to drill through the bottom of the steel casing to help wash down 
the screen/casing assembly, if necessary. 
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As-Built Well Construction Record - Deer Mountain #6 Well 

Joint Type 

1 st Joint Casing 
2nd Joint Screen 
3rd Joint Screen 
4th Joint Casing 
5th Joint Casing 
6th Joint Casing 
7th Joint Casing 
8th Joint Casing 
9th Joint Casing 
10th Joint Casing 
11 th Joint Casing 
12th Joint Casing 
13th Joint Screen 
14th Joint Screen 
15th Joint Screen 
16th Joint Screen 
17th Joint Casing 
18th Joint Casing 
19th Joint Casing 
20th Joint Casing 
21 st Joint Casing 
22nd Joint Casing 
23rd Joint Casing 
24th Joint Casing 
25th Joint Casing 
26th Joint Casing 
27th Joint Casing 
28th Joint Casing 
29th Joint Casing 

Length (feet) 

21.07 
10.34 
10.34 
21.02 
21.04 
21.02 
21.02 
21.07 
21.02 
21.07 
21.03 
21.00 
10.32 
10.33 
10.33 
10.30 
21.02 
21.06 
21.04 
21.02 
21.06 
21.03 
21.07 
21.06 
21.02 
21.05 
21.06 
21.01 
21.05 

6-foot long cement plug set inside bottom end 1 sl joint. 

189.01 feet installed on March 12. 2002 

146.43 feet installed on March 13.2002 

210.43 feet installed March 14. 2002 

TOTAL OVERALL WELL SCREEN/CASING LENGTH OF 545.87 FEET INSTALLED. 
A total of 6 joints of well screen and 23 joints of well casing were installed from March 12 to 14, 2002. 

The 8-inch diameter, steel well screen and casing assembly was installed to a total depth of 543.97 
feet below ground surface in the 12-inch diameter borehole with a total depth of 570 feet below ground 
surface. The well screen intervals are placed from 271.65 to 312.93 feet below ground surface and from 
502.22 to 522.90 feet below ground surface. The 8-inch diameter well screen/casing assembly was set in 
the borehole with an as-built stick-up height of 1 .90 feet above ground surface. 

The 6-9 grade silica sand filter pack was installed from 570 to 219.5 feet below ground surface. 
The annular seal of bentonite was installed from 219.5 to 210 feet below ground surface. A Portland cement 
grout annular seal was installed from 210 feet below ground surface to ground surface, using a total of 106, 
water-mixed, 94-pound sacks of Portland cement. 
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BOREHOLE LOG 

Deer Mountain #6 Well 

North Uinta Water Supply Project, Level II, Town of Bear River, Uinta County, Wyoming 
Logged By: Matt Jones, Keith Clarey (TriHydro Corporation, Laramie, Wyoming) 

Depth (feet) 

0-14 

14 - 23 

23 - 25 

25,- 39' 

39 - 43 

43 - 50 

50 - 82 

82 - 88 

88 - 96 

96 - 107 

107 - 114 

Description and Comments 

The upper 14 feet of the borehole penetrated orange/red to pinkish/red, red, clayey silty 
sandy soil grading downward into clayey silt with traces of very fine-grain sand soil, and 
occasional weathered mudstone bedrock gravel from pebble to boulder size including 
minor quantities of moderately cemented, gray, lithic, medium to coarse-grained, 
sandstone. Frozen soil was present in the borehole to a depth of 2.5 feet below ground 
surface. The soil was slightly moist to dry. 

Red, orange/red, pinkish/red, mudstone, poorly to moderately cemented with clay and 
calcite cements, dry interval. The top of the weathered mudstone bedrock of the Wasatch 
Formation was encountered at approximately 14 feet below ground surface. 

Light green/gray, claystone composed primarily of bentonite clay, moderately cemented, 
dry intervat 

Interb~dded red/gray, orange/red, pink, red, mudstone, moderately cemented, dry interval. 

Light green/gray, silty claystone, composed primarily of silt and bentonite clay, moderately 
cemented with clay and calcite cements, dry interval. 

Light orange/red, light pinkish/red, orange/red, interbedded mudstone and claystone, 
moderately cemented with clay and calcite cements, dry interval. 

Varicolored, red, red/brown, orange/red, pink, green/gray, interbedded mudstone and 
claystone, with minor siltstone, poorly to moderately cemented with clay and calcite 
cements, dry interval. No evidence of groundwater was encountered during drilling of the 
borehole to a depth of 82 feet below ground surface. 

Tan/gray/black, lithic, salt and pepper, conglomeratic sandstone (rounded small pebble 
gravel from 2 to 8 millimeters in diameter), fine- to very coarse-grained sand, ·subrounded 
to rounded, quartz, black chert and other sedimentary rock fragments, moderately sorted, 
poorly cemented with calcite cement. The first water-bearing zone was penetrated at 82 
feet below ground surface and produced from 2 to 3 gallons per minute during drilling from 
82 to 85 feet in depth. The sandstone mostly disaggregated during drilling. The static 
water level was measured at 38.67 feet below top of 14-inch casing in the open borehole 
(38.50 feet below ground surface) with a borehole depth of 85 feet below ground surface. 

Red/brown mudstone to light tan and brown/gray silty claystone, poorly to moderately 
cemented with clay and calcite cements. Gravel and sand clasts are present in cuttings 
samples and washing out from water-bearing zone up hole from 82 to 88 feet in depth. 

Green to white, conglomeratic sandstone with subrounded gravel clasts ranging from 2 to 
'8 millimeters in diameter, moderately sorted, and poorly to moderately cemented with clay 
and calcite cements. The sandstone generally disaggregated during drilling. The 
borehole produced water during drilling in excess of 10 gallons per minute at 110 feet in 
depth. 

Red/brown mUdstone to silty claystone with some very fine grained sand grains, well 
sorted, and poorly to moderately cemented with clay and calcite cements. 
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Borehole Log Deer Mountain #6 Well (continued) 

Depth (feet) 

114-118 

118 - 122 

122 - 130 

130 - 153 

153 - 162 

162 - 165 

165 - 182 

182 - 250 

250 - 255 

255 - 270 

270 - 295 

295 - 358 

Description and Comments 

Purple/red and interbedded dark gray mudstone, calcareous, moderately to well cemented 
with calcite cement, harder drilling in this interval. 

Purple/red and interbedded dark gray mudstone with poorly to moderately cemented 
green silty claystone interbedded within mUdstone beds. Some mudstone cuttings flakes 
are unweathered and moderately to well indurated. 

Red brown and tan interbedded mudstone, poorly to moderately cemented with clay and 
calcite cement. The borehole produced approximately 15 gallons per minute of water 
during drilling of this depth interval. 

Red/brown mudstone with interbedded, poorly cemented, conglomeratic sandstone. 
Grading into larger mUdstone cuttings flakes with depth. The mudstone is poorly to 
moderately cemented with clay and calcite cements. The rate of drilling penetration 
increased during drilling from 130 to 135 feet in depth. 

Brown, dark gray to black sandstone, moderately sorted, disaggregates during drilling with 
loose sand grains present in cuttings sample. The grain size of the sandstone ranges 
from fine- to coarse-grain sizes, and minor subrounded gravels with chert and other 
sedimentary rock clasts present. The water produced from the borehole during drilling 
increased from approximately 15 to '48 gallons per minute. 

Light green/gray claystone primarily composed of bentonite clay, moderately cemented, 
dry interval. 

Red/brown, green, gray, and orange mudstone and silty claystone, poorly to moderately 
cemented to clay and calcite cements. 

Red/brown, green, gray, and orange mudstone, silty claystone, poorly to moderately 
cemented. The drilling penetration rate began to slow at 182 feet. Grades into smaller 
sized flakes at 210 feet. The water produced from the borehole during drilling decreased 
down from approximately 50 to 30 gallons per minute. 

Brown, dark gray to black, sandstone, fine- to coarse-grained sand, moderately sorted, 
generally disaggregated during drilling, with chert grains, other sedimentary rock 
fragments, and minor small pebble gravel clasts present. The penetration rate increased 
during drilling of this interval. 

Red/brown, green, gray, and orange interbedded mudstone and silty claystone, poorly to 
moderately cemented with clay and calcite cements. 

Brown, dark gray to black sandstone, fine- to coarse-grained sand grains, moderately 
sorted, generally disaggregated during drilling, and with minor subrounded small pebble 
gravels including chert pebbles present. The water produced from the borehole during 
drilling increased from approximately 50 to 150 gallons per minute. The water produced 
during drilling remained relatively constant at approximately 100 to 150 gallons per minute 
from 270 feet in depth to total depth. 

Red/brown mudstone and interbedded silty claystone, poorly to moderately cemented with 
clay and calcite cements, interbedded with black to dark gray and gray sandstone. The 
sandstone is very fine- to medium-grained, silty sand and interbedded in mudstone, silty 
claystone. The formation is very fractured at 348 feet below ground surface and difficult 
drilling due to bouncing of the bit and drill string. Hard drilling from 335 to 360 feet in 
depth with penetration rate increasing from 351 to 358 feet in depth. The interval from 
351 to 358 feet included fractured bedrock, with the drill bit bouncing and increased 
torque. 
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Borehole Log Deer Mountain #6 Well (continued) 

Depth (feet) 

358 - 392 

392 - 560 

560 - 561 

561 - 570 

Description and Comments 

Red/brown mudstone and interbedded silty claystone, poorly to moderately cemented with 
clay and calcite cements, and interbedded with black to dark/medium gray sandstone. 
The sandstone is very fine- to medium-grained, silty sand, and disaggregates to loose silt 
and sand grains during drilling. A thin, moderately cemented and fractured sandstone bed 
was penetrated from 390 to 392 feet in depth, which caused excessive bouncing of the 
drill bit. 

Red/brown mudstone and interbedded silty claystone, poorly to moderately cemented with 
clay and calcite cements, and interbedded with black to dark/medium gray sandstone. 
The sandstone is very fine- to medium-grained, silty sand, and mostly disaggregates to 
loose silt and sand grains during drilling. 

The color of the water produced from the borehole during drilling changed from red/brown 
to a red/orange to red color. The color change is indicative of drilling in an interbedded 
mudstone/silty claystone, although abundant silt and sand grains are predominantly 
present in the collected drill cutting samples. Borehole advanced slowly from 408 to 440 

, feet in depth due to hard drilling conditions. 

From 440 to 560 feet below ground surface, the water produced from the borehole during 
drilling showed a color change from red/orange to brown color. The mudstone/claystone 
beds, were very fractured from 559 to 560 feet below ground surface and difficult to drill 
due to' excessive bouncing of the drill bit. 

Brown, dark gray, and black sandstone, moderately sorted and poorly cemented, which 
disaggregated into loose sand grains during drilling. The sand grains range from fine- to 
coarse-grain sand size with minor subrounded gravel clasts (pebbles from 2 to 8 
millimeters in diameter). The sandstone is a lithic sand with chert and other sedimentary 
rock fragments present. The sandstone was very fractured and difficult to drill due to 
excessive bouncing of the drill bit. 

Red/brown mudstone and interbedded silty claystone, moderately cemented, and 
interbedded with black, to dark and medium gray sandstone. The sandstone beds consist 
of very fine- to medium-grained, silty sand, poorly to moderately cemented with calcite 
cement. The mudstone/claystone beds were very fractured from 561 to 570 feet below 
ground surface and difficult to drill due to excessive bouncing of the drill bit. ' 

TOTAL DEPTH DRILLED - 570 Feet Below Ground Surface on March 11, 2002. 
WELL TOTAL DEPTH AS CONSTRUCTED - 543.97 Feet Below Ground Surface on March 14,2002. 
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APPENDIX C 

DATA PLOTS 
DEER MOUNTAIN #6 WELL 

I ' 
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Deer Mountain #6 Well (April 6, 2002) 
Step 1 Discharge Test (75 gpm) 
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Deer Mountain #6 Well (AprIL6, 2002) 
Step 2 Discharge Test (100- gpm) 
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Deer Mountain #6 Well (April 6, 2002) 
Step 3 Discharge Test (125 gpm) 
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Deer Mountain #6 Well (April-6-7, 2002) 
Recovery After Step Discharge Testing 
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Deer Mountain #6 Well (April 7-12, 2002) 
Constant Rate Discharge Test (100 gpm) 
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Deer Mountain #6 Well (ApriI12~17, 2002) 
Recovery Following Constant Rate Discharge Testing 
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APPENDIX D ' 

DATA PLOTS 
MARTIN RANCH WELLS 
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Martin Ranch South Well (Aprif 18-19, 2002) 
Constant Rate Discharge Test (100 gpm) 
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Recovery After Pumping, Martin Ranch South Well (April 18-19, 2002) 

0.1 10 100 1000 

Elapsed Time (minutes) 



Observed Drawdown - North Martin Rancb Well (April 18, 2002) 
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Observed Recovery - North Martin Ranch Well (April 18, 2002) 
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