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SECTION 1 

A B S T R ACT 

The Phase I Ericson Aquifer Testing Report recommended 

additional testing of the Ericson aquifer south of 

Bitter Creek. This Phase II report is the result of 

this testing. 

Sealed bids for the drilling of an observation well, 

a production test well, and aquifer pump testing were 

accepted by the City of Rock Springs in July, 1985. 

The location of these wells is in the Southeast Quarter 

of Section 20. Township 18 North. Range 105 West, Sweet

water County. Wyoming. Well drilling was started in 

September. 1985. and after much difficulty completing 

both wells. the aquifer pump testing was completed in 

mid-January. 1986. Among the difficulties encountered 

was the forced abandonment of the original production 

test well and completion of a new well at an alternate 

location. 

Actual depth to the top of the Ericson was approximately 

300 feet deeper than the project depth. The dip of the 

Ericson at the drill site is 3~o. as compared to the 15 0 

to 17° dip of the surface formations. 

The testing results and modeling indicate that the 

production test well is capable of producing 150 gpm for 

over 50 years without exceeding practical limitations on 

drawdown. This is true without recharge considerations. 
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Hydrology of the Little Bitter Creek drainage basin and 

Little Bitter Creek streamflow measurements indicate 

that there is some aquifer recharge. Total basin 

runoff is estimated at 1.000 acre feet per year. as 

compared to an estimated average annual requirement 

of 2.100 acre feet for the City of Rock Springs. This 

well, and others drilled in this area. could supplement 

the water needs of the City. but could not supply the 

total needs. 

Water from the production well is of good quality and 

should improve over the years with pumping. Water 

quality comparisons between this well and the Paul J. 

Wataha Recreation Complex wells indicate that the better 

quality water is to the north of Bitter Creek. 

Geology in the test well area is complex because of the 

numerous northeast to southwest trending faults. A well 

field cannot be designed because of these complexities 

and each new well would have to be assessed on an 

individual basis. 

Transmissivity of the Ericson in this area is 928 gallons 

per day per foot (god/ft), as compared to about 2.000 

god/ft at the Paul J. Wataha Recreation Complex to the 

north. Storage coefficient for this area is 0.00002. 

as compared to 0.000055 at the Complex. 

The porosity and grain size of the Ericson aquifer 

decreases from north to south along the west flank of 

the Rock Springs Uplift. Water quality appears to 

follow this trend of better quality to the north to 

less desired quality to the south. 
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The geology of the area indicates that the Mesa Verde 

Formation. which includes the Ericson. was deposited 

from northwest to southeast with the source being the 

Hoback Mountains or the Wind River Mountains. As with 

any water borne material. the larger, heavier particles 

are deposited first and the smaller. lighter particles 

are carried further from the source. Groundwater explo

ration to the north of the Paul J. Wataha Recreation 

Complex wells would confirm the apparent northerly trend 

of larger particle size with the additional porosity and 

productivity. 
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SECTION 2 

I N T ROD U C TID N 

An aQuifer pump test of the Upper Eric£on Formation was 

completed in March. 198~. This testing program was 

conducted using existing production wells at the Paul 

J. Wataha Recreation Complex and the Sweetwater County 

Fairgrounds. northwest of Rock Springs. Elsewhere in 

this report this testing is referred to as Phase I. 

One of the recommendations to come from this initial 

study was a test well southwest of Rock Springs. about 

~.OOO feet to the west of Little Bitter Creek. lhe 

purpose of this study is to determine the effect to the 

Ericson AQuifer of the considerable faulting in this 

area. to attempt to Quantify the potential recharge 

where Little Bitter Creek flows over the Frieson Out

crop. and to determine the potential for well field 

development south of Bitter Creek. 

Hydrology of the Little Bitter Creek Basin was studied 

to determine the runoff available for possible direct 

recharge to the Ericson Aquifer. Little Bitter Creek 

streamflow9 were gauged in an effort to determine losses 

to bank storage or groundwater recharge. 
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This portion of the aquifer pump test is referred to as 

Phase II and includes: 

1. Drilling and completion of a monitor well; 

drilling. completion and pump testing a 

production well. 

2. Pump test data analysis and computer 

simulated groundwater models. 

3. Water quality analyses. 

~. Little Bitter Creek drainage basin 

hydrology. 

5. Geologic study. 
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SECTION 3 

W ELL HIS TOR Y 

S~ecifications for the drilling and completion of the 

monitor well and drilling completion and testing of the 

production test well were completed in June of J985. 

Sealed bids were solicited from well drilling contrac

tors and through the newspaper media. 

On Tuesday. July 30, 1985. five sealed bids were opened 

and read in the City of Rock Springs' Council Chambers. 

The contractors and their respective bids are tabulated 

below: 

1 . K P Drilling. Casper. WY $119.160.75 

2 . Parker Drilling. Vernal. UT 1'12.2'10.00 

3. Nucor. Inc .• Riverton. WY 152.900.00 

Lt . Sargent Irrigation, Mills. WY 162.Lt53.Lt2 
C' 
.J • Thomas Drilling. Afton. WY 170.0 .... 5.30 

K P Drilling was the apparent low bidder. A review of 

their unit prices indicated that they had overlooked 

the price of the pr-oduction well's 10" casing in their 

bid. They were contacted and asked about this omission. 

Their reply was that they would need an additional 

$13.502 ..... 0 for the casing installation. This additional 

amount increased the low bid to $132.610.39. Since 

this amount was still below the next lowest bid of 

$142.2LtO.OO. the City of Rock Springs awarded the 

contract to K P Drilling. 
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K P Drilling was instructed to submit performance and 

payment bonds. Upon receipt of the bonds the Contract 

was formalized. 

This project was designed to require two wells; an 

observation well and one production well. The available 

geologic information indicated that the maximum depths 

for these wells would be approxImately 1600 feet. How

ever. because of an unanticipated degree of steepening 

of dip between the outcrops along Little Bitter Creek 

and the selected locations, drilling to approximately 

1800 feet was required to gecure adequate penetration 

of the Upper Ericson aquifer. This contributed to the 

unforeseen time for drilling and extra cost of the 

wells. 

Also. a major portion of the drilling contractor's time 

was occupied with "fishing" with magnets, overshots and 

milling to attempt to clear the holes of twisted off 

pipe. iron and bits dropped or lost in the holes during 

drilling or reaming. lhese recurring mechanical prob

lems plagued operations to the point that, instead of 

only two wells. the contractor was forced to abandon and 

plug the second. nearly completed well and drill a third 

well nearby. The time consumed by the general hole 

cleaning (milling, "fishing", etc.) moved the time frame 

of operations back into November and December of 1985. 

Recurring winter-type storms and extremely cold weather 

may have contributed in part to operational inefficien

cies. 1t should be noted. however, that very little 

time was lost due to above ground mechanical problems 

with the drilling rig. which was maintained in excellent 

condition. 
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The drilling program outlined for both holes was simple 

and in conformance with the preferred methods of the 

drilling contractor. Small diameter pilot holes were 

drilled to casing depths and then reamed to the 

specified diameters to accommodate the casings and the 

cement seal. Most of the down-hole problems occurred 

dur-ing reaming. 

Table 3-1 below summarizes the disposition of the 

drilling contractor's time for each operation (rounded 

off to full days): 

TABLE 3-1 

DRILLING CONTRACTOR'S TIME 

============================================================= 

Well 

Observation ~AJell 

Production Well 

No.1 (Abandoned) 

Production Well 

No. I-A 

Drilling 

&, Casing 

6 days 

B days 

7 days 

Reaming Fishing 

5 days 10 days 

5 days 21 days 

15 days None 

===========================================;=~=============== 
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SECTION 4 

G E 0 LOG Y 

The objective of this project has been to determine the 

feasibility of using underground water from the Ericson 
Formation of the Mesaverde Group to augment existing water 

supplies of the City of Rock Springs. The Phase I program 

was initiated in late 1983 when the Ericson wells in the 

North Recreation Area (NRA) were used to test the productive 
capacity of the Upper Ericson aquifer in that area. Positive 

results from that initial study lead to recommendations for 

further testing and possible development in Ericson closer 

to the City of Rock Springs and to the south-southwest. 

For reasons to be discussed in subsequent paragraphs, the 
current drilling and aquifer testing project was located 

south of Rock Springs. (Figures 4-1 & 4-2.) The results 
obtained from this latter effort were not as promising as 

had been anticipated, but have provided an excellent 
evaluation of the true aquifer potential both locally and 

for the intervening area closer to Rock Springs. Further, a 
water well capable of a sustained yield of 150 gpm has been 

installed and could be a "magnet" for some type of develop
ment in the area. 

The following discussion of the stratigraphy and structure 

of the Rock Springs Uplift in general is reproduced from the 

report "Aquifer Testing of Ericson Formation for City of 

Rock Springs, Wyoming" by Johnson-Fermelia Co. Inc. and 
others, dated March 1984. This provides a brief explanation 

of the geology history of the Rock Springs Uplift area of 
Wyoming. It is followed by a discussion of geology in the 

immediate locality of the CRS water wells. 
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A. Overview of the Structure and Straigraphy of the Rock 

Springs Uplift 

The Rock Springs Uplift is geologically dominant in central 

southwestern Wyoming. In total, it is a roughly oval-shaped 

upwarp or anticline with numerous subsidiary anticlinal 

heights. Its long axis is approximately 60 miles in length 

and it is 35 miles wide. It is asymmetrical to the west 

with surface dips of 15° cornmon on the west flank and 5° 

dips on the east flank. 

The geological features discussed herin are displayed on 

Figure 4-1. This map does not show all of the cross 

faulting now known to be present, but it shows clearly the 

position and outcrop width variations of the Ericson 

Fromation. The aerial extent of the Bishop Conglomerate is 

also hachured for emphasis. The original map is by Sears 

(1925) as modified by Hale (1950). Except for the omission 

of some minor faulting as noted above, subsequent mapping 

has been reviewed and field checking done in some areas, but 

no observations were made which would invalidate this map as 

presented. 

The upper Cretaceous Baxter Formation (shale) is exposed in 

the center of the Uplift and the overlying Mesaverde Group 

series of formations and Ft. Union Formation are exposed on 

the flanks of the Uplift. Lower Eocene Wasatch and the 

interfingering Green River Beds overlying the Paleocene Ft. 

Union and Mesaverde Group with an approximate 10° angular 

unconformity. 

The geological conclusions reached by numerous authors who 

have studied these sediments and their structure lead to the 

following history. During Baxter time, the Rock Springs 
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Uplift was non-existent and the sea covered most of Wyoming. 

The seas then withdrew and western Wyoming became an area of 

shallow seas and swamps as evidenced by the coals, shales 

and sandstones of the lower formations of the Mesaverde 

Group, the Blair and Rock Springs Formations. The Ericson 

Formation is believed to represent alluvial fan material 

from sources to the north, possible from the present area of 

the Wind River Mountains. These sediments were deposited as 

deltas in a shallow sea and spread southward beyond the 

present area of the Uinta Mountains. The "Ericson Sea" then 

withdrew leaving an environment which fluctuated between 

swampy and shallow sea conditions, giving the shales, coals 

and thinner sandstones which are characteristic of the 

Almond Formation. 

The next and last deep water transgression which buried the 

Mesaverde Group was the Lewis Sea. The Lewis shale is 

exposed only on the east flank of the Rock Springs Uplift. 

With the retreat of the Lewis Sea, the uplifting 

movements,which are generally called Laramide, began. This 

Laramide orogeny began uplifting the essentially flat-lying 

Mesaverde and older sediments. The uplifting was not purely 

vertical but also exerted forces which operated to cause 

some westward displacement of the uplift. This resulted in 

the complex and multiple tear faults which cut the flanks of 

the Uplift. It is also the reason why the dips of the 

pre-Ft. Union strata are steeper on the west flank than on 

the east flank of the Rock Springs Uplift. (It is one of 

the tear faults which constitutes the boundary which is 

about 2000 feet north of the CRS water wells.) After a 

pause at the end of Ft. Union time,shallow broadly 

oscillating seas, lakes and slowly continuing uplifting of 

the Rock Springs feature provided the environment which is 
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today reflected in the Eocene Wasatch and the interfinger 

members of the Green River Formation. 

During the final stages of Rock Springs Uplift development, 
the Uinta Mountains began to be raised and this movement 

continued through the upper Eocene, through the Oligocene 

and well into Miocene time. These sediments, now referred 

to as the Bishop Conglomerate, overlie the upturned edges of 

the Wasatch/Green River beds as well as the Measverde Group 

formations. Remnants of the Bishop Conglomerate are 

concentrated at the higher elevations of the uplift 12 miles 

to 30 miles south of Rock Springs. 

B. Surface Geology 

The Rock Springs Uplift is an asymmetric anticline and, as 

with most structures of this type and magnitude, it exhibits 

an abundance of cross faults or tension fractures. The U.s. 
Geological Survey also maps a buried major reverse or thrust 

fault close and parallel to the Almond Formation outcrop on 

the west flank of the structure. This fault is concealed 

under Wasatch sediments and is known only from seismic 

records and in one instance where it was cut at 8800 feet by 

a drill hole. 

The steepest dips, 10° to 15°, are on the west flank from 

about three miles south to 20 miles north of Rock Springs. 

Further to the south (T 16 and 17 N - R 105 W) the dips on 

the Ericson exposures flatten to 5° or less. This results 

in an outcrop width two to three times greater than that to 
the north. It should also be noted that a marked flattening 

also occurs on the north end of the uplift (T 22 and 23 N -
R 103 W). 
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Although notable for its lack of tectonic complexity, the 

angular relationship of the flat lying Bishop Conglomerate 

to the underlying Ericson Formation is believed to result in 

the Bishop being a kind of sponge which can contribute 

recharge to the Ericson if and when some type of depletion 

occurs. 

c. Mesaverde Group 

As previously stated, the Mesaverde Group consists of the 

following formations in order as encountered by the drilling 

bit: 
1. Almond 

2. Ericson 

3. Rock Springs 

4. Blair 

Of these, only the Ericson has sufficient formation 

thickness and an updip zone of good quality water of 

sufficient volume to make for feasible groundwater 

development. The CRS area wells were not designed to 

penetrate more than the upper Ericson. Therefore, the 

stratigraphy of the middle and lower Ericson in the CRS area 

is still a matter of conjecture. 

In the vicinity of the North Recreation Area aquifer test 

(Section 10, T 20 N - R 105 W), a simple three part section 

has developed with nearly equal upper and lower zones 

separated by about 100 feet of shale and silty shale. 

The Cities Service well log from about seven miles 

south-southeast of Rock Springs shows development of a 

massive 285 foot section of upper Ericson sandstone. The 

base of the Ericson is probably at the base of the double 

sandstone zones occurring in the interval between 2052 and 

2137 feet. 
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It is not the purpose of this discussion to resolve the 

intricacies of Mesaverde Group sedimentation such as exactly 

delineating formation boundaries. However, the main 

portions of the Ericson Formation have been traced for about 

45 miles and their thickness and aquifer potentials can be 

estimated for the formation where logging is available. 

D. Bishop Conglomerate 

It is beyond the scope of this report to discuss the details 

of the Bishop hydrogeology except to note that where the 

Bishop Conglomerate is in contact with Ericson outcrop it 

probably contributes recharge to the Ericson sandstones. 

This does not rule out development of the Bishop as a direct 

source of water for Rock Springs. 

C R S ARE AGE 0 LOG Y 

In the are of the CRS wells the geologic section consists of 

the Ericson formation topped by a wedge of eroded Almond 

formation which in turn is overlain by lower Ft. Union 

sediments. Because of lithologic similarities between the 

Almond and Ft. Union, interbedded sands, shales and some 

coals, the boundary between these formations cannot be 

designated with assurance. However, about three miles 

north, Roehler (1983) has assigned an approximate thickness 

of 210 feet above the Ericson to the Almond. This suggests 

a top for the Almond at 1312 feet in the CRS Observation 

Well. This is about 25 feet above the 10 -12 foot coal 

which is one of the most consistent marker beds within the 

Almond Formation. The remainder of the section to the 

surface is then Ft. Union. 
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Between the outcrops of the Ericson along Little Bitter 

Creek and CRS wells, approximately one mile to the west 

there is a steepening of dips or flexure of the Ericson. In 

contrast to the 12° - 15° dips of the Ft. Union beds on the 
surface, the dip on the top of the Ericson, as computed from 

the three CRS wells is 34°. The strike is N 23° E. (see 

Figure 4-3). It is this change from the 17° dips in the 

Ericson along Little Bitter Creek that accounted for the 

drilling depths of the CRS wells being 300 feet deeper than 

originally estimated. 

P 0 S SIB L E F U T U RED EVE LOP MEN T 

The results of the CRS water well test program are serving 
to confirm the geologic theories presented by various 

writers regarding the origin and variations in physical 
characteristics of the Ericson formation. Because of its 

continuous outcropping around all but the southern end of 

the Rock Springs Uplift a consistent increase in grain size 

has been observed from south to north. A This in turn 

indicates the source of the Ericson formation was in the 

vicinity of the Wind River Mountains and on into the Hoback 

area farther northwest. This general increase in particle 

size provides for enhanced groundwater storage and 

transmissivity to wells completed within the formation. The 

implications of Table 4-1, below, are that by stepping out 

five or possibly ten miles north of the North Recreation 

Area, wells capable of between 300 and possibly even 500 gpm 

might be developed. It is estimated that five new wells at 

one mile intervals could supply 1.5 million gallons per day 

to a system connected to the City of Rock Springs. 
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A. Figure 4-4 indicates in a general schematic way the 
direction of the grain size variations. However, it must be 
noted that these changes are gradational. 
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TAB L E 4 - 1 

E RIC SON FOR MAT ION 

AVERAGE 

Transmissivity 

Storage Coefficient 

Recommended 

Long-term Pumping 

Rate/Well 

Parameters and Potentials 

CRS AREA 

SOUTH OF 

ROCK SPRINGS 

928 

0.00002 

150 GPM 
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NRS AREA 

NORTH OF 

ROCK SPRINGS 

2050 

0.000055 

200 GPM 
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PHASE II * 
PUHPIBG TEST AltALYSES ABD PROJECTED WELL DRAWDOWBS. 

DIeSOI' rORJfATIOI'. ROCX'. SPB.I}I;S AJlEA. 

WYOHING 

IHTB.ODUCTIOH 

Bishop. Brogden & Rumph was retained by Johnson-Fermelia and Crank. Inc •• 

to analyze data from two phases of pumping tests of the upper sandstone 

member of the Ericson Formation on the west flank of the Rock Springs 

Uplift. and to determine the probable drawdowns of the potentiometric head 

of the aquifer at various times after the start of operation of proposed 

wells. The purpose of the study was to determine if the Ericson Formation 

in the vicinity of Rock Springs. Wyoming, can sustain the continuous 

operation of a well field that can produce water of suitable quality for a 

supply for Rock Springs. The first phase involved the analyses of two 

pumping tests of existing wells north and west of Rock Springs. and was 

completed in March. 1984. This second phase comprised construction of a 

production well and an observation well located about 5 miles southwest of 

Rock Springs. one pumping test. and the analysis of the results of the 

test. Phase II occurred in late 1985 and early 1986. 

The basic data for this study is almost entirely from data provided by 

Johnson-Fermelia and Crank. Inc. and Harold Mosher. consulting geologist. 

The data consisted of records of the pump test results, well details, and 

a brief description of the hydrogeologic setting. No field data or 

site-specific published data were collected by Bishop. Brogden & Rumph, 

Inc. 

SlOOWlY 

The Phase I testing program was centered about 1 mile west and 3-1/2 miles 

north of Rock Springs. The Upper Ericson aquifer in this area has a 

transmissivity of about 2000 gallons per day per foot and was determined 
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to be capable of supporting a well field that would produce 600 gallons 

per minute. 

The Phase II testing program was centered about 3 miles west and 4 miles 

south of Rock Springs. The geology in this area is more complex than that 

in the Phase I area. The transmissivity of the Upper Ericson aquifer in 

the Phase II area is about half of that in the Phase I area. The Phase II 

test well is capable of a long-term pumping rate of 150 gallons per 

minute. and it is possible but not certain that additional wells could be 

pumped in the vicinity. The overall potential yield of the Phase II area 

depends on available recharge to the outcrop zone. Geologic conditions in 

the Phase II area are so complex that further wells will have to be 

drilled and evaluated individually. 

LOCATIO. 

The area studied is on the west flank of the Rock Springs Uplift extending 

westward from the outcrop of the Ericson Formation. about 5 miles 

southwest of Rock Springs. The pumped and observation wells are located 

in the southeast quarter of Section 20. Township 18 North. Range 105 West. 

Sweetwater County. Wyoming. Figure 1 shows the well locations. 

GERKRAL HYDROGEOLOGIC CONDITIONS 

The Ericson Formation dips westerly from its outcrop at a rate of about 17 

degrees and is overlain by about 1500 feet of Cretaceous and Tertiary 

rocks in the area of the pumping test. about 5000 feet west of the 

outcrop. An electric log of an oil well. to the south of the pumping-test 

area in Section 7. T19N. R105W. shows the lower sandstone member of the 

Ericson Formation about 310 feet thick overlain by about 145 feet of shale 

overlain by the upper sandstone member about 310 feet thick. The section 

above and below the Ericson Formation includes numerous shale beds which 

create a confining layer. The log indicates that the upper and lower 

sandstone members of the Ericson Formation are similar lithologically. 
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The Ericson Formation in the study area is believed to be thinner than the 

thickness indicated by the oil well log. The pumped well was drilled 

through about 205 feet of Upper Ericson Formation and the observation was 

drilled through about 215 feet of Upper Ericson Formation. Probably 

neither hole penetrated the entire Upper Ericson Formation. 

The upper sandstone member of the Ericson Formation in the pumping test 

well produces water of suitable quality for municipal use, approximately 

800 parts per million of total dissolved solids. Farther to the west, the 

Ericson aquifers produce water of poor quality. It is considered likely 

that in places where the upper sandstone member contains water of good 

quality. the lower sandstone member will contain water of similar but 

slightly poorer quality. The quality of contained water in the Ericson 

aquifers is best near the outcrop and becomes poorer with distance from 

the outcrop. 

Numerous faults are mapped in the general area encompassed by this study. 

and the effects of faulting were observed in the analysis of the pumping 

test data. Major faults appear to act as barrier boundaries to the 

aquifer. 

From the static water level data of the pumping and observation wells in 

Section 20. the potentiometric surface of the upper Ericson aquifer 

appears to be nearly horizontal at an elevation of about 6300 feet. In 

this case. the water table in the upper Ericson aquifer also would be at 

6300 feet elevation and would be located at about the elevation of Bitter 

Creek in the subcrop area in the valley of Bitter Creek. Bitter Creek 

probably is a recharge source for the Ericson Formation but the magnitude 

of the recharge is not known. 

Figure 1 shows the assumed locations of several faults and the potential 

line of recharge from Bitter Creek. 
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PUllPIBG TEST AllALYSBS 

One pumping test was run in Section 20. Township 18 North. Range 105 West. 

in January 1986. A pumping well and an observation well were drilled for 

the purpose of the test. 

Observation Well 

The observation well was located in Section 20. 1224 feet west of the east 

section line and 1318 feet north of the south section line. It was 

started on September 12. 1985 and completed on October 4. 1985. The well 

was drilled to 1810 feet. cemented in to 1585 feet (top of Ericson 

Formation). and completed with slotted casing from 1585 to 1800 feet. 

Difficulties were encountered in drilling the first production test well 

which was started on October 6. 1985. This hole was eventually abandoned 

on November 16. A new hole was started on November 17. 1985. and 

completed the following month. Casing of 8-5/8 inch diameter was set to 

1620 feet with a 5-1/2 inch open hole to 1810 feet. The final well 

location is in Section 20. 1398 feet west of the east section line and 

1006 feet north of the south section line. 

Test Equipaent 

Water levels in both production and observation wells were measured with 

-In-Situ" pressure-sensitive transducers with electronic recorders. and 

also with electric sounding lines. Discharge of the pumping well was 

controlled by a gate valve and flow was measured by a piezometer and 

orifice. supplemented by a totallizing-flow meter. 

A-S - 5 



teat Qperatiolll 

The test was started on January 3. 1986. with a step-drawdown test 

followed by recovery measurements. The results of this test indicated 

that 170 gallons per minute was a sustainable pumping rate for further 

testing. Readings of water levels were taken in both pumped and 

observation wells. 

On January 7. 1986. a seven-day. constant-rate pumping test at 170 gallons 

per minute was started. Water levels were observed in both pumping and 

observat ion wells throughout the test and during the following recovery 

period. The pumping test continued until January 14. 1986. when the 

pumping was stopped. Water levels were measured until January 27. 1986. 

During the test. weather conditions frequently were poor and considerable 

difficulty was encountered in maintaining the desired pumping rate. 

However. examination of the plotted drawdown curve of the pumped well 

shows that after the init ial adjustment period. the pumping rate was 

maintained with no more than about a two-percent variation except for 

insignificant. short-term fluctuations. 

Test Data 

The test data obtained from the automatic transducers and from the 

electric sounding lines were integrated. stored in computer memory. and 

printed in the form of graphic drawdown curves. The data were internally 

consistent and formed a coherent pattern that could be reliably analyzed. 

The constant rate pumping test data were excellent and defined the aquifer 

characteristics so well that no attempt was made to use the step drawdown 

test data. which is much less suitable for determining aquifer 

characteristics and boundaries. 
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Several methods of analysis were used for different purposes. As a 

beginning. the drawdown readings from both the -In-Situ" transducers and 

the electric sounding lines were placed on a common datum and stored in an 

IBM PC computer. At this time. the difference in length of the horizontal 

and slope (along the aquifer) distances between the pumped well and the 

observation well was determined to be insignificant. 

As a second step. the field data were plotted by the computer on a log-log 

scale. The observation well data made a far simpler pattern than the 

pumped well data. As a consequence. the observation well data were 

analyzed first. 

The observation well time-drawdown data were analyzed by means of a Dumble 

and Cullen model. This model utilizes the basic Theis method and image 

well theory. The program permits the rapid generation of theoretical 

time-drawdown data for a variety of T and S values and boundary 

conditions. and the ability to numerically or graphically compare these 

theoretical curves to the field-drawdown data curves on a print-out or 

monitor screen. The theoretical curves can be readily and rapidly 

adjusted by varying the input data to obtain a precise match with the 

field data curves. The ability of the computer system to quickly treat 

data gives the operator the capability to investigate a large number of 

field condit ions I thereby affording a greater ins ight into the 

applicability of a solution. 

The time-drawdown data from the observation well were very consistent and 

were readily matched with theoretical curves to determine aquifer 

parameters. These data defined a typical artesian drawdown curve. Figure 

2. of the basic Theis type with one barrier boundary indicated. Aquifer 

characteristics were: 
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Transmissivity 928 gallons per day per foot 
Storage Coefficient 0.00002 
Distance to Boundary 1750 feet 

The theoretical curve matched the field-data curve very closely with the 

boundary effect showing at about 300 minutes. 

The aquifer characteristics from the observation well analysis were used 

as guidance in the analysis of the pumped well data. The pumped well data 

drawdown plot defines an artesian drawdown curve. Figure 3. showing 

early-time effects of casing storage (Popodopulas and Cooper curves) and 

late-time effects of the barrier boundary. Aquifer characteristics were: 

Transmissivity 928 gallons per day per foot 
Storage Coefficient 0.00002 
Distance to Boundary 2000 feet 

The theoretical curve matched the field-data curve very closely when an 

effective well radius of 1.5 feet was used. The deviation of field data 

below the typical Theis curve in the first minute represents the effects 

of much or most of the water coming from the well casing and not the 

aquifer. The field data from 1 minute to 10 minutes shows the transition 

from casing storage being of major significance to the time casing storage 

effects become insignificant; minor adjustments of flow rate can also be 

seen. The effect of the barrier boundary can be seen beginning at about 

2000 minutes. 

The recharge data from both observation and pumping well were found to be 

in conformity with the aquifer characteristics determined from the 

drawdown data. 

No other boundary effects or partial penetration effects could be seen on 

the field data plots. The effect of the water table in the Ericson 

Formation near Bitter Creek could not be observed because the water-table 

area is about a mile from the wells and the effect during the seven days 

of pumping would be so minor in comparison to the total drawdown that it 

would not be differentiated from other drawdown effects. 
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Geolggic IpplicatioDs of Test Results 

A series of faults trending west-southwest are recognized in the 

Cretaceous and older beds to the east of Bitter Creek. These faults are 

not readily observed in the younger beds west of Bitter Creek. but their 

alignments can be inferred from geomorphic evidence. 

A major fault of this type passes north of the wells. Figure 1. at a 

distance corresponding to the barrier boundary identified in the test data 

analyses. about 1750 to 2000 feet. This fault interrupts the Ericson 

Formation near the wells. Two similar probable faults pass south of the 

wells. a relatively minor one at about 3000 feet distance and a major one 

at about 5000 feet distance. These are so distant from t'he wells that 

they were not detected as barriers by the seven-day test. 

A water table undoubtedly exists in the Ericson Formation in or near the 

Bitter Creek valley. This water table will have the effect of a recharge 

boundary under long continued pumping. The magnitude of the recharge 

effect will depend on whether Bitter Creek actively recharges the aquifer. 

as appears likely. or whether the effect is limited to the lesser effect 

of the coefficient of yield (0.15+/-) at the water table in contrast to 

the much smaller artesian storage coefficient (0.00002) elsewhere in the 

aquifer. 

Modellipg of Potential Drariown' 

In order to estimate future potentiometric head conditions in the aquifer. 

a modified Prickett-Lonnquist finite-difference model was used. Four sets 

of conditions were modelled. Under all conditions. the existing 

production well was modelled as pumping 150 gallons per minute. the fault 

about 1/3 mile north of the wells was modelled as a barrier. the Ericson 

Formation was modelled as extending about 19.000 feet west-southwest of 

the wells. aquifer characteristics were modelled as uniform throughout the 

aquifer and as shown from the test results. and a water table was modelled 
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5000 feet east of the wells. The variable conditions modelled are: with 

and without recharge from Bitter Creek; and the southern boundary being 

the probable major fault about 5000 feet south of the wells or being an 

east-west line 14.000 feet south of the wells. Table 1 shows the variable 

conditions. 

Model 

A 
B 
C 
D 

Figures 

4 and 5 
6 and 7 
8 and 9 

10 and 11 

TABLE 1 

Recharge From 
Bitter Creek 

None 
Maximum 
None 
Maximum 

Southern Boundary 

Fault 
Fault 
14.000 Feet South 
14,000 Feet South 

The results of the modelling of potential drawdowns after 20 and 50 years 

of continuous pumping are shown in Figures 4 through 11. The figures show 

the location of the existing production well. assumed boundaries, 

applicable contours of drawdowns of potentiometric head in the aquifer. 

the projected pumping level in the production well. and the projected 

drawdown at the western model boundary. 

The model results are shown in Table 2. The pumping drawdown is the 

pumping water level in the pumped well assuming an -effective radius- of 

1.5 feet as determined in the analysis of the pumping test. 
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TABLE 2 

Pumping Drawdown 
Dr awd own at West Approximate 

Years of in Well Boundary Inflow Rat io. 
Model Pumping feet) (feet) East to West 

A 20 694 405 7 to 1 
50 835 545 10 to 1 

B 20 448 157 8 to 1 
50 452 167 10 to 1 

C 20 464 56 4 to 1 
50 550 103 4 to 1 

D 20 393 24 4 to 1 
50 394 25 4 to 1 

Models A and B are considered to represent more realistic conditions than 

Models C and D. Models A and B are bounded on the north and south by 

faults; the effect of the fault to the north was noted during the pumping 

test and the fault boundary to the south is very likely considering the 

geologic aspect. The aquifer is modelled as extending about 3 miles to 

the west of the well; changing this extent would make little difference to 

the model results. 

Hodel A - This model includes no recharge from Bitter Creek. but the 

coefficient of yield used (0.15) may be Slightly high which would have the 

same effect as a very small amount of recharge. In this model. the large 

majority of the water pumped comes from dewatering the aquifer at the 

water table at the east boundary as the water table is lowered. As the 

water table is lowered. the water table moves down-dip and the model 

indicates a movement of about 200 feet downward and almost 1000 feet to 

the west in 50 years. After 50 years. the pumping water level is almost 

850 feet below static water level. however. the available drawdown is 
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about 1500 feet. A second well could be installed about 3500 feet south 

of the production well. but in 50 years of pumping. the drawdowns at both 

wells would be very deep at about 1400 feet. Even in 20 years. drawdowns 

would be about 1100 feet with two wells. 

HOdel B - This model is identical to Model A except that Bitter Creek is 

assumed to provide sufficient recharge to the aquifer to prevent lowering 

of the water table. This is considered to be an optimistic assumption and 

actual conditions are likely to fall somewhere between those of Model A 

and Model B. After 20 years of pumping. the pumping drawdown at the well 

is about 450 feet. There is very little change between 20 and 50 years 

because by 20 years almost all the water is coming from recharge from 

Bitter Creek. and aquifer conditions are essentially stable. If a second 

well were installed about 3500 feet south of the existing well. pumping 

drawdowns in each would be about 600 feet under modelled conditions. 

Models C and D are identical. respectively. to Models A and B except that 

the southern fault boundary is removed and the aquifer extends 

uninterrupted 19.000 feet south of the pumping well. and the water table 

and recharge boundaries are extended the same distance southwest. This is 

considered unlikely in the geologic environment. 

HOdel C - The pumping drawdowns at 20 and 50 years are about 2/3 of those 

of Model A. Under these conditions. additional wells could be added to 

the south at about 4.000-foot spacings but pumping drawdowns would reach 

about 1100 feet. 

Model D - Considering the more favorable aquifer conditions of Model D. 

there is comparatively little reduction compared to the drawdowns of Model 

B. In Model D. additional wells could be added at 3.000-foot spacing to 

the south and pumping drawdowns would not be much more than 600 feet in 50 

years. 
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Vater Qgali~ 

The quality of water from the production well is satisfactory for 

municipal use. Table 2 shows that the ratio of water of good quality 

(from the outcrop area to the east) to the water of poor quality (from the 

west) varies from lO-to-l to 4-to-l as modelled. Thus. over the long 

term. water from the production well or wells will improve in quality. 

UClIAKGE FROII BITrn CUPX 

The effects of recharge from Bitter Creek could not be observed during the 

pumping test because the distance was too great in relation to the time of 

pumping and interference effects from faulting. Some recharge is 

considered very likely and tests could be made to confirm this matter. 

Various tests are possible including comparisons of streamflow 

measurements along the subcrop area of the Ericson Formation. response of 

the water table in the Ericson Formation (as measured in a shallow 

observation well) to changes in stream level. or a pumping test of a well 

in the Ericson Formation relatively near the stream. If the production 

well is put to use. a monitor well near Bitter Creek would indicate the 

presence or absence of recharge after a number of years. 

If Bitter Creek is recharging the Ericson aquifer. the recharge effect 

could be increased by ponding water in the creek bed to prevent loss of 

the water downstream. to provide recharge water when the stream is dry. 

and to provide additional head on the recharging water. Such ponding can 

be done by installing check dams which could be normal surface dams or 

subsurface dams extending from the land surface to underlying bedrock. 

Subsurface dams have the advantage of minimizing evaporation and offering 

little or no impediment to surface flow. They can be constructed by means 

of a slurry trench. sheet piling or a buried concrete wall. 
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The outcrop zone of the Upper Ericson Formation is approximately as wide 

as the alluvial flood of Bitter Creek valley. Careful surface geologic 

mapping might show whether the Upper Ericson or the Lower Ericson or part 

of both under the alluvium of Bitter Creek. The actual position of the 

alluvium in relation to the members of the Ericson Formation has major 

significance to potential recharge from Bitter Creek. 

BECOMMEBDATIOBS AID COBCLUSIONS 

The test results indicate that the existing well can be pumped for over 50 

years at a rate of about 150 gallons per minute without exceeding 

practical limitations on drawdown. This is true whether significant 

recharge occurs from Bitter Creek or not. However. recharge is an 

important consideration as to the potential for expansion of a well field 

in the area. Determination and quantification of recharge is recommended. 

as is enhancement of potential recharge from Bitter Creek. 

From the existing well test data. it appears to be practical to install 

and operate additional wells in the general area of the test well. The 

area is geologically complex and each well must be drilled and evaluated 

on an individual basis. Wells drilled less than a mile away may be in a 

considerably different hydrogeologic environment. 

The well test did not show any partial penetration effects. indicating 

that the test data is independent of any contribution from the Lower 

Ericson aquifer. The Lower Ericson is likely to yield amounts of water 

roughly equivalent to those that can be produced from the Upper Ericson. 

but a test of the Lower Ericson would be necessary to confirm the 

supposition. The quality of water in the Lower Ericson would have to be 

investigated. but probably is suitable for municipal use in the area east 

of the test well. 
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SECTION 6 

W ATE R QUA lIT Y 

The water Quality parameters of pH. ~onductance and 

temperature were measured and recorded during the pump 

testing with the use of portable meters. Water samples 

were taken from the pump discharge and measured. 

The results have been tabulated in Table 6-1 and plotted 

in Figures 6-1. 6-2. and 6-3. A comparison of the field 

measurements to the water Quality testing performed by 

the Western Wyoming Community College laboratory indi

cate that the filed pH and conductivity values are 

consistently low. The comparison are listed below: 

Mid-Test 

End of 
Test 

Field 

pH 

6.3 

6.7 

lab 

ruL 

8.56 

8.58 

Field 

Cond. 

1100 

900 

lab 

Cond. 

1300 

1300 

Ambient temperatures during the performance of the pump 

testing ranged from -18°e to 2°C. Specifications for 

the field meters indicate that their operating range is 

aoc to ~5°C. The cold ambient temperatures seem to have 

affected the accuracy of the instruments. 

Table 6-2 lists the Environmental Protection Agency 

Maximum Contaminant levels (MCl) and the Secondary 

Maximum Contaminant levels (SMCl). Also included for 
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TA B L E 6 - 1 

HAT E R H ELL T EST R E C O~ 

Sample Time (hrs) Temp. (C) pH Condo 

No. 1 0.0 20° 5.9 1175 

No. 2 2.0 22° 7.3 1050 

No. 3 2.6 22° 7.5 1050 

No. ... .... 0 23° 7.3 1200 

No. 5 6.0 22° 7.5 1175 

0"\ 
No. 6 8.0 22° 7.5 1200 

No. 7 16.0 22° 6 .... 1100 
I'J 

No. 8 2 .... 0 

No. 9 "'8.0 22° 6 .... 1100 

No. 10 72.0 22° 6.3 1100 

No. 11 96.0 22° 6.5 1100 

No. 12 120.0 21 .... ° 6 .... 2 820 

No. 13 1 ....... 0 21 .... ° 7.0 1075 

No. 1 ... 167.0 22° 6.7 900 
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comparison purposes in Table 6-2 are the water Quality 

testing results at the mid point of the 7 day pump test 

and at the end of the 7 day pump test. 

Most all testing parameters are under the E.P.A. limits. 

There are two exceptions: pH and T.D.S. (total dis

solved solids). As a point of reference. these two 

particular E.P.A. standards, among others, are SMCLs. 

These SMCLs were established as guidelines for the 

individual States with the intent that the States could 

establish higher or lower levels appropriate to their 

particular circumstances. Basically. the SMCL deals 

with aesthetic Quality of the drinking water and at this 

time the State of Wyoming has no established SMCLs. 

The pH values of the water is slightly higher than the 

E.P.A. recommended limit. 8.58 as compared to 8.5. The 

solubility of ions in water is strongly influenced by 

its pH value. As a general rule. water with low or 

acidic pH values tends to be corrosive or aggressive to 

certain materials while high pH values or basic water 

tends to be scale forming. There are many in5tanc~s in 

Wyoming where water with a pH value of 8 to 9 has been 

used as potable supply and pH alone cannot be used as a 

judge of water Quality because of the influence of other 

parameters. 

The other parameter exceeding the SMCL is T.D.S.: 96~ mg 

per liter as opposed to 500 mg per liter. This parameter 

is similar to pH in that it is an aesthetic Quality and 

could affect the taste of the water. High T.D.S. levels 

in water generally exhibit exces£ive hardness. taste, 
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mineral deposition or corrosion. As with pH there are 

many instances of water with a comparable level of 

T.D.S. being used for human consumption. 

Two other parameters of note for which no limits have 

been established are sodium (Na) and alkalinity. The 

sodium level is moderately high which may have some 

affect on people with hypertension and heart problems 

who are on a low sodium diet. 

The other parameter is alkalinity. which is a measure of 

the water's buffering capacity. The aJkalinity level 

is moderate. Waters with high alkalinity Jevels are 

generally unpalatable. 

Water from this well appears to be of good Quality. 

acceptable for human consumption. In fact. the Town of 

Wamsutter's municipal wells exhibit very similar testing 

parameters. 

In comparison to the water produced from the Ericson 

Formation at the Paul J. Wataha Recreation Complex. some 

notable differences are evident. This groundwater does 

not have the iron or manganese problem as does the 

Recreation Complex groundwater. Conversely. the ground

water at the Recreation Complex is much lower in levels 

of sodium. bi-carbonate. alkalinity and pH. 
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Na 

K 

CATIONS Mg 

Ca 

Cl 

F 

N0 3 -N 

ANIONS S°Lt 
C03 
HC0 3 

TRACE ELEMENTS. 

As 

Sa 

B 

Cd 

Cr 

Cu 

Fe 

Pb 

Mn 

H9 

Se 

Si0
2 

A9 

Zn 

pH 

Condo 

Total AIL 

TDS 

Ammonia 

Sulfide 

Nitrite 

Cyanide 

Phenol 

T.O.C. 

Gross Alpha 

Gross Beta 

R 226+R228 
a 

SR90 

T A S L 

H A T E R 

CRS .1A 
MID-TEST 

Mgtl 

380 

5.9 

0.7 

3.9 

210 

115 

12 

4LtO 

8.56 

1300 

380 

98Lt 

6 

E 6 - 2 

Q U A L I T Y 

CRS • 1A 
END OF TEST 

Mgtl 

380 

5.9 

1.9 

2.8 

210 

0.98 

0.10 

116 

Pt 

Lt30 

L.T. 0.0005 

L.T. 1.0 

1.1 

L. T. 0.01 

L. T. 0.05 

L.T. 0.05 

0.20 

L.T. 0.5 

l. T. 0.05 

L.T. 0.0005 

L.T. 0.0005 

11 

L. T. 0.05 

l. T. 0.02 

8.58 

1300 

380 

96Lt 

L.T. 0.10 

L.T. 0.1 

L. T. 0.01 

L. T. 0.1 

L.T. 0.1 

L. T. 3.0 

0.0 

3.5 

1.6 

5.6 

- 5 

E.P.A . 
MAXIMUM 

Mgtl 

250 

1.Lt to 2.Lt 

10 

250 

0.05 

1.0 

0.01 

0.05 

1.0 

0.3 

0.05 

0.05 

0.002 

0.01 

0.05 

5 

6.5 to 8.5 

500 

15 

50 

5 
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LIT T L E 

BAS 

PHYSICAL SETTING 

N 

SECTION 7 

B T T E R C R E E K 
H Y D R 0 LOG Y 

The Little Bitter Creek drainage basin is situated 

southwest of Rock Springs along the west flank of 

the Rock Springs Uplift. Prominent topographic 

features included in the basin are Quaking Aspen 

Mountain on the east side at an elevation of 3,600 

feet and Miller Mountain at the south end with an 

elevation of 8,500 feet. Little Bitter Creek is an 

intermittent stream that flows from south to north. 

parallel to the formational strike. 

The basin exhibits the following characteristics: 

1. The basin's length of approximately 28 

miles is almost five times the average 

width of 6 miles. 

2. The basin area is approximately 147 

square miles. 

3. Elevations range from 6,100 feet at the 

confluence with Bitter Creek to 8,600 

feet on Quaking Aspen Mountain. Mean 

elevation is approximately 7,300 feet. 
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~. One sub-basin of note is present within 

the total basin. Cedar Creek contributes 

approximately 21 square miles, or l~% of 

the total area. This sub-basin is locat

ed on the east side of the main basin. 

Elevations range from 6,500 feet at the 

mouth of the sub-basin to 8.600 feet on 

Quaking Aspen Mountain. Mean elevation 

is approximately 7,~OO feet. 

CLIMATE 

The climate is arid to semi-arid and is typically 

of the climate in the southern half of the Green 

River Basin. An extreme range of temperatures 

throughout the year is prevalent. Bureau of 

Reclamation measurements of pan evaporation indi

cates that the gross evaporation in this area 

averages approximately 33 inches. Low relative 

humidity. ample sunshine and prevailing south

westerly winds contribute to the high rate of 

evaporation. 

Figure 7-1 is the Average Annual Precipitation

Distribution Map of the Little Bitter Creek Basin. 

Also included on this map are average annual ~un

off rates. As indicated on the map, the precipi

tation ranges from about 8 inches at the lower 

northerly elevations to about 9 inches at the 

higher southerly and easterly elevations. Average 

annual runoff rates approximate O.~ inches for the 

basin. 
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Average monthly temperatures for the City of Green 

River at an elevation of 6089 feet. Rock Springs 

Airport at an elevation of 67~1 feet. and the City 

of Kemmerer at an elevation of 6958 feet have been 

plotted on Figure No. 7-2. As can be noted. the 

plots indicate that in the spring the monthly 

average temperature is below freezing in March and 

above freezing in April. In the fall. the monthly 

average is above freezing in October and at or 

below freezing in November. 

This data has been adapted from the National 

Oceanic and Atmospheric Administration. 

STREAMFLOW MEASUREMENTS 

The earlier aquifer pump test and report completed 

in March 198~. by Johnson-Fermelia and Crank. Inc. 

indicated that as Little Bitter Creek flows direct

ly across the Ericson Formation direct groundwater 

recharge is a definite possibility. Four gauging 

stations were established along Little Bitter Creek 

in an effort to correlate stream flows and ground

water recharge or storage. These gauging stations 

are located on Figure 7-1. 

The gauging stations were strategically located to 

monitor flows of Little Bitter Creek before flowing 

across the Ericson Outcrop. monitor contribution of 

Cedar Creek to Little Bitter Creek. and monitor 

flows after Little Bitter Creek leaves the Ericson 

Outcrop. 
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Gauging Station No. ~ was located in Section ~. 

Township 16 North. Range 105 West. upstream of the 

Ericson Outcrop. Gauging stations No.2. 3, and 2C 

were located at the confluence of Little Bitter 

Creek and Cedar Creek in Section 21. Township 17 

North. Range 105 West. Number 3 was located 

upstream of the Junction on Little Bitter Creek. 

No. 2 downstream of the Junction on Little Bitter 

Creek and No. 2C on Cedar Creek. Gauging stations 

No.1 was located downstream of the point where 

Little Bitter Creek leaves the Ericson Outcrop in 

Section 9. Township 18 North. Range 105 West. 

Stream flows were measured periodically from April 

1985 through November 1985. At this time measure

ments were suspended because of stream freeze-up. 

Measurements were restarted in March 1986 and 

completed by April 1. 1986. Methodology of the 

streamflow measurements included the use of a 

"Teledyne Gurley" pygmy current meter to determine 

segmental cross-section velocities and horizontal 

and vertical measurements to determine the segmen

tal cross-sectional areas of the streamflow. 
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STREAMFLOW ANALYSES 

Stage-discharge relationships were plotted for each 

of the individual gauging stations. (Figures 7-3 

through 7-6.) Curves were fitted to- the field data 

by the use of a regression series. The r2 value is 

an indication of how well the curve fits the data. 

The r2 values range from 0.16 to 0.93, with one curve, 

Figure 7-5. exhibiting a particularly good fit. This 

stage-discharge relationship is for gauging station 

No.3 and has an r2 value of 0.93. 

2 The other three curves have r values that indicate 

a less positive curve fit. This is caused by 

shifting control, physical changes in the stream 

channel, or measurements taken in a different 

portion of the stream channel. 

These curves typify a narrowly incised channel at 

low flows. At higher flows, approaching peak run

off. the width of the channel increases markedly. 

The stream flows for Little Bitter Creek were 

measured for approximately a year on an inter

mittent basis. Generally accepted standards for 

streamflow records are a 5 year continuous 

record to establish average annual runoff and 

10 years of continuous record to establish peak 

7 - 5 



2'-0' I 

I 

-. 
t-
U. 

Z -
W 
C) 
C( 
.... 
(J) 

J !.o - .. 

~ ( 

rO -;". - - --:..-~ 

" 0.,2- ......... ~ ~ 
~, /.'\ ~ 
~ 

1-

~ be. I,..,. 

,0 
r-

I 
I 
I 

-
o --\-1----

o 2 

I-- - f---

1- - I-

r 2 = 
a = 
b = 

, 
i\ ~'=" 

I" ,- I", 

I'rv" 
.. .. 

~ 
'" 

h. 

~~ 
'It) 

I--

- - - - - - - - - - I-- - 1- - 1- -
----1--- ~ 

3 4 5 6 7 

(DISCHARGE IN C.F.S.) 

GAGING STATION No.1 - STAGE DlSCHARGE 

FIGURE 7-3 

o. ~B 
5 173 
o 20 

1-

- t-

I i I 

I 

8 9 



I 

r = 0.16 

a = 10. 09 

b = 0.0.9 

A 

I ~". 
! ~ 0 

'" 
" () C l.L 

~ L'P " 

f " 

.10 I--*" ~ ~ ~ II 

""~ ~ ~ 
~ ,~ , t 

.~ )JL. [0 
~) -; V 

.'1 ,. " ... 
I ~./"'} 

I 

I I 

, 
I 

I 
I i 1 , o 

o 2 3 4 5 6 7 8 9 

(DISCHARGE IN C.ES.) 

GAG I N G STATION No.2 STAG E 0 I SCHAR GE 

FIGURE 7-4 



- -

- .- - - - - -

1-

r2 = O. 93 - - - - i-
a 7, 81 - - -
b = O. 31 - - - - t- - f--

t- - -

,!\ 

.t!k 
~ ---..; 

"(J -~ 11:\ 
i ..... i-

~ ~ ~ " I.--
II ~ ~ 

I--' rrt" 
I,.,....000o 

~ ~ 
~ 

I-- ---
~ I ,~ 

~ ~ 

In _V ~ 
0 ~ k'" ~ ": _. , ~ ~ Jft'" tt~ ,r. 

,/ r\ ?j ", o~ ~' , 
co'v 

'-> IJ ~, 0 
, 

" J 

I 
-

I-
- - - - -

o 
- ,-

o 2 :3 4 5 6 7 8 9 

'(DISCHARGE IN e,F.S.) 

GAGING STATION No.3 STAGE DISCHARGE 

FIGURE" 7-5 



w 
C) 

<t 
I-

.. 

II 

~ "-0 

o 

\;: 

I , 

o 

,~ 

~C) 
r-'Uc 

"-

,./ 

/~ 
~ro 

;v 

~ -

- -

i-

n~! rt!" 
1 ,,.., 

1(0' _w.-
<;; ~ ~ 
~ I--" n ,.... '-; , 

~. 

-t 

t-~l--
2 

i- ,- - -

- - f-- - - - - - - - - ~ 

'- - -
~- '-:- - -

- - -
1- - - - t- -

- -
I I r 2 = O. 53 

I- t-- -a = 8.25 
I - -

b = 0, 15 ,- - ,- - - - - ~-

1 
1-::- - --,-

- - -

f-

f- f--

," 
~' .., 
CL 

l- f--- (", 
f- - f- -

~,I" 

~ p 
~ I-- -

!-

I 

-
'- - i- --. 

I I - - I 1-

- -J- - - - I 

I I I 
I 

3 4 5 6 7 8 9 

(DIS C H A R GEl N C. F. S.) 

GA G ING STAT ION No.4 - S TA GE 0 I SC HARGE 

FIGURE 7-,6 



flow characteristics. 

not fit this criteria. 

The streamflow gauging does 

Analyses of the gauging 

have been made in an attempt to determine trend~ 

and characteristics of the drainage basin. 

The adjusted stream gauging data is tabulated in 

Table No. 7-1. Little Bitter Creek has been 

divided into two reaches. Reach I is between 

Gauging Station No. ~ and Gauging Station No.3. 

Reach II is between Gauging Statio~ No.2 and 

Gauging Station No.1. 

on Figure No. 7-1. 

These reaches are shown 

Flows from March through June of the water year 

through Reach I indicate that the stream is efflu

ent. or in other words. the groundwater contribute~ 

to the stream flow. Through July and August this 

reach of stream becomes influent, in other words, 

the stream flow contributes to the groundwater. 

Rea chI be com e s, e f flu e n tin 1 ate S e pte m b era n d 

continues until it freezes in the winter. 

Flows through Reach II approximate the effluent-

influent cyclic nature of Reach I. There is some 

evidence that from October to freeze-up time stream 

flows are stabilized from the effluent-influent 

point of view. 

Hydrographs have been constructed for each of the 

gauging stations. (Figures 7-7 through 7-11.) Each 

hydrograph exhibits the same shape and characteristics. 

Two peaks ire evident. one in spring of the year. and 
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TAB L E 7 - 1 

ADJUSTED STREAM GAUGING DATA 

FLOW CFS 

Loss GS=*3 Loss 
Date GS=*Lt GS*3 or Gain GS=*2C +:tt:2C GS:tt:2 GS#l or Gain 

Lt/12/85 6.2 5.0 -1.2 2.0 7.0 7.0 6.9 0 

Lt/17/85 3.9 Lt.3 -0 .... 0.7 5.0 .... 8 5.2 + 0 .... 

Lt/26/85 3.2 12.6 +9 .... .... 0 * 16.6 15.3 3.2 -12.1 

5/17/85 1.7 2.0 +0.3 0.3 2.3 2.3 2.8 + 0.5 

5/2Lt/85 1 .3 1.5 +0.2 0 .... 1.9 1.8 2.0 + 0.2 

6/10/85 0.9 0.5 -0 .... 0.2 0.7 0.7 0.7 

6/21/85 0.2 0 .... +0.2 O.Lt 0.3 0.1 - 0.2 

7/03/85 0.1 0.2 +0.1 

7/12/85 

9/20/85 0.5 +0.5 0.5 0.5 - 0.5 

10/16/85 0.5 0.5 0.0 0.5 0.5 0 

10/2 ... /85 0.8 0.9 +0.1 0.1 1.0 1.0 0.8 - 0.2 

11/21/85 0.3 0 .... +0.1 Frozen Frozen Frozen 

3/11186 1 .8 2.1 +0.3 0.7 2.8 2.B 2.9 + o . 1 

3/20/86 1.5 2.0 +0.5 O.B 2.B 2.B 2.8 

3/28/86 2.0 2.1 +0.1 O.Lt 2.5 2.5 3.2 + 0.7 

• Peak had not reached G.S. #1. 
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one in the late fall of the year. The spring peak is 

considerably larger than the fall peak. which indicates 

that the majority of the streamflow throughout the year 

is from snowmelt in the higher elevations of little 

Bitter Creek Basin. The smaller peak in the fall is due 

mainly to rainstorm runoff. It can also be noted that 

spring runoff i9 of much longer duration than the fall. 

As noted previously in the ClIMA1E subsection. data 

developed from the National Weather Service 

indicates that the average annual runoff for the 

little Bitter Creek Basin is approximately O.~ 

inches. With the basin area of approximately 1~7 

square miles and runoff of O.~ inches. the average 

runoff for the stream would be about 3150 acre 

feet. This figure appears high when compared to 

the estimated Salt Wells Creek Ba~in average runoff 
( 1 ) 

of 2.000 to 3,000 acre feet per year. Salt 

Wells Creek drains a basin of over 500 square miles 

that abuts on the south of the little Bitter Creek 

Basin. 

Calculations based on the streamflow measurements 

of little Bitter Creek indicate that for the water 

year 1985, a total of ~OO to 500 acre feet were 

7 - B 

(1) H.W. lowhan. lewis l. Delong. Kenneth R. Collier, and 
E. A. Zimmerman, 1982. "Hydrology of Salt Wells Creek 
A Plains Stream in Southwestern Wyoming". 



discharged. Because of the intermittent measure

ments, undoubtedly the peak flows from snowmelt or 

hard rainstorms have been missed. With this in 

mind, it is estimated that the average annual run

off from Little Bitter Creek is in the neighborhood 

of 1000 acre feet. By way of compa~ison. the City 

of Rock Springs uses approximately 2100 acre feet 

per year consumptive use. This is over twice the 

estimated capacity of the Little Bitter Creek 

Drainage. 

CONCLUSIONS 

The data collected. because of its short duration 

and intermittent nature. does not afford the oppor

tunity for complete analysis. Collected data was 

analyzed and reviewed to develop trends and char

acteristics of the Little Bitter Creek drainage 

basin. 

Streamflow measurements indicate that there is 

definitely groundwater recharge or storage. It 

is not clear whether the recharge is bank storage 

(alluvium recharge) or direct recharge to the 

Ericson Formation. 

With total Little Bitter Creek runoff projected 

as direct recharge to the Ericson, the total water 

supply would not satisfy the water needs of the 

City of Rock Springs. A water source could be 

developed that would supplement the water needs 

of the City of Rock Springs. 
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2!500 COLLEGE DRIVE 

WESTERN WYOMING COLLEGE 
ROCK SPRINGS. WYOMING 82901 

Harold Hasher 
Johnson-Fermelia & Crank, Inc. 
1515 Ninth Street 
Rock Springs, WY 82901 

Dear Mr. Mosher: 

July 24, 1985 

RE: 85-wTHC-63 

Enclosed is our report deal in? with the results of the 
recent cultural resource inventory for the proposed City of 
Rock Springs Water Wells in Section 20, T18N, RIOSW, 
Sweetwater County, Wyoming. 

We have recommended that archaeological clearance be 
granted to your project with the stipulation that all 
impacts to the potentially eligible archaeological site 
(48SW6246) be avoided. 

If we can be of further assistance, please give us a 
call. Thank you. 

Sincerely, 

.AT '/: ~~. 
Ii? (\.{-,! 

g;.: ;t..v~~ 1" __ -' L.'t.LCf72-.c._C-~ 
/ It.... '------

Steven D. Creasman James A. Head 
Director Staff Archaeologist 

JAH:vf 

Enclosure 

CC: Carmel Swidler, BLM 

Ate fQUAL OPPORTUNI TY [MPlOHR 

P. O. BOX 428 



A f~i~~ vi t of C ~l t~~~l RLS GUrC C I~vent o ries 

Pro.lect Reference ~~o .: 8S-\·.~\'C-5 3 

Reuort Date: July 24, 10 85 

Project Identi f ication: Two observa tion wa t er well loc~tions and access 
roads for the City of Rock Springs throu/S h John son-F.ermelia & Crank. 

Project Loc3tion: Observatio~ Water We ll No. 1 is loca ted in the 
SEtSEzSEzNW!SE ± of Section 20, T18N, R105W, Sweetwater County, Wyoming 
(Figure 1). Water Well No.2 is in the NE!SE!NE!SW~SEI of Section 20, 
TI8N, RI05 W. \.Jater Well No. 2A (alternate) is in the SEt~TE!NEtS~HSEI of 
Section 20, TI8N, RI0SW. Access Road No. 1 begins at an existing 
service road for an overhead power line in the N1.JZr-..rwtNE:SE:SE: of 
Section 20, then travels westerly through the N~N\';ZSE!SEt and the 
SW t SW!NE!SE! to the Observation Well No.1 location. From here, the 
first proposed access travels to the south through the NEHrwzsWtSE! of 
Section 20 to the originally proposed \{ater Well No.2 location. Access 
Road No. 2 begins at the City of Rock Springs landfill in the E;SE: of 
Section 20. The prop)sed route then travels through the S2SEH~""EtSWi, 
the S~SWtNW:SE!, and the S;SEtNEtSE! to the Water Well No.1 location. 
Access Road No. 3 be gins at the service road for the overhead power line 
in the NW!NW!SEtNE!SEt of Sect i on 20, then travels westerly through the 
SEim.HNEtSEt and the N;SW!NE!SE: to the proposed Water Well No. 1 
location. All three proposed access roads will share the same corridor 
between the No.1 and No.2 locations. Lands in Section 20, il8N, R105W 
are publ ic lands administered by the Bureau of Land Management, Rock 
Springs District, Salt Wells Re source Area. 

Description of Undertaking: The proposed project will involve the 
drilling of two water wells to observe subsurface water flow. There 
will be minimal construction at the well locations; the surface flora 
and about 6 inches of soil will be removed to level the pad. Drilling 
will be done by a large truck-mount e d drill with small cutting pits to 
be constructed at each location. These pad areas are expected to be 
less than 100 ft x 100 ft. An improved access road will be constructed 
to approach the water wells. 

Field Crew: James Head 

Date of Surv ey : J u ly 17 a nd 18 , 1985 

File Search, A prehistoric and hist or i c file search was conducted by 
Mary Hopkins of the Wyoming St a te Archives, MUS2U~~, and Historical 
Department, Cultural Records Section, on Jul y 17, 1985. This file 
search disclosed that the following archaeologic31 war: has taken place 
in Section 20, T18N, RIOSW. 

In 1975, the Bure:1u of Land M2.l1agement record ed site 48Sw5383, a 
small scatter of flaKes and fire-cr3cked rock i ~ a sand blcwout. Legal 
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r
gure 1. Map indicati~g the proposed City of Rock Springs developments in Sec. 

20, TI8N, RIOSW, Sweetwater County, Wyoming. The approximate location 
of the CRS La~dfill (existing), an overhead power line and site 
48SW6246 are also shown. This map is a portion of USGS Quad: Kanda, 
7.5 min., dated 1961, photorevised 1978. 

~q_, ..... ~na"""~""""~~'=r~aMCT""~LS"~~~PPE~~"~"m.~~ .. ~~~===.n •• s.~ .. am~~.~aM""~"""~~"~ 
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_C·":'~£':1.'_''1 l'.l c:-:is :::ict;: iv ~I~ t~!e S.E:~;f:::~:'~~~~·:L:r;:~ 01: Sect:''::Jn Jr· 

=ligibility is unkno~~ fer this sn31l c~mpsit2. 
In 197(j, Archaeological Services-Western i{yoming College (As-~n;\'C) 

per£oro.ed .3 Cl.3sS r: inventory of the East ~ of Section 20 for the 
Bureau 0 f LJnd Managemen t and Rock Sp rings-Kemme re r Expans ion. Fou r 
pr2historic sites were record2d. 

48SW1537 (Kanda 32) ~~SE~, Section 20, TlS~, RI05~. This open 
camp consi~LS of flakes, retouched flukes, core frag~ents, a 
biface, biface fragments, a possible projectile point 
fragment, and some fi re-cracked rock. Soil .is sha llo~v and 
underlain by sands tone bedrock. The site is lis ted as not 
eligible to the Xational Register of Historic Places (NRHP). 

48S\071538 (Kanda 33) NEzSEzSE!SE! of Section 20, T18N, RIOSW. 
This small lithic scatter is composed of flakes and core 
reduction material of moss agate and red, gray, and brown 
quartzite. The site is washing out or a small dune located on 
the side of a gravel terrace. A recommendation of ineligible 
was given to the site. 

48SW'1539 (Kanda 34:· N\{!SEZNEzSE! of Section 20, T18N, RIOSi.J. 
Thi3 open camp lies in a small dune area under a north-south 
power line about 1 mi east of Highway 373. It includes core 
reduction material with flakes of brown, gray, and green 
quartzite. There is wide staining (a probable coal seam) 
containing fire-cracked rock and core reduction material. The 
site was recommended as ineligible to the ~ffiHP. 

48SWlS40 (Kanda 35) SE!~wisE!NE! of Section 20, T18~, RIOSW. 
This open camp is found in a drainage on the west slope of a 
prominent ridge. The site consists of red, gray, and white 
quartzite flakes, a reddish-brown quart'zite core, and white, 
brown, black, and red chert flakes which are representative of 
all stages of chipped stone tool manufacture and maintenance. 
Widely scattered fire-cracked rock was also observed. 
Clearance was recommended ror this ineligible site. 

In 1981, Science Application examined the route of a proposed power 
line for Pacific Power and Light running north to south to the E~E~ of 
Section 20, T18N, RI05W. They rerecorded 48SW1539 (Kanda 34) and round 
two isolates and an ineligible si~e (48SW3S0), a lithic scatter composed 
of two small artifact clusters. No further infollliation was given. 

Enviro~~ent: The project area is located in the central portion of the 
Rock Springs Uplift. Hare specifically, all proposed development is 
found in an upland area consisting or r series of interfluvial ridges 
which trend to either the north or the w,·st. These ridges are separated 
by a series of unnamed intermittent watt- courses which eventually empty 
into Bitter Creek. 

Soils in the project area are regolithic, sandy silts atcp 
sandstone bedrock. Eolian sand is present on the lee side of certain 
north trending ridges. Flora in the study J.rea is part of the Upper 
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Sonorcin life zone. Observed v,:·~;.~t2ti'Jr'.. incll_:de~ ~1.!nip(~!:', ~a~~!;c~:-h. 

rabbitbrush, four-wing salt~U:i[1, Sh2ci~~c::.!lc, hops::.!ge, pr::'c::l',· p!2<:lr 
cactus, wild buckwheat, winter::3t, whc2tgr3ss. and Tnoian ricegr3.ss. 
Modern impacts in the area include an Gverte3.d pm.;er line rUllnir:t:; ::orth 
to south just east of the project 3.re~l unci the Cit" of Rock Springs 
landfill just to the west. 

Survey Methods: On July 17, 1985, one archaeologist from AS-h\~'C was 
accompanied. by Harold Hosher, a grcund water consultant for 
Johnson-Ferne lia & Crank. The a rchaeo logi s t e:-:amined t~.JO 0 f the 
proposed access roads and three proposed water well locations. All 
proposed developments were eX<:lmined utilizing parallel transects spaced 
not over ten meters apart. The ar2a inventoried for each of the 
proposed water well locations was approximately 200 ft x 200 ft. A 
similar methodology was used to examine Access Roads No. 1 and 2 
(approximately 700 ft x 1600 ft long respec cively) with one 
archaeologis t walking the ent ire rou te for an access corridor 
approxima tely 100 ft wide. Access Road No. 3 was examined by two 
archaeologists on July 18 walking parallel sinuous transects along the 
flagged center line. A total of approximately 23.5 acres of public 
lands was e~amined at the Class III level. 

Results: A single prehistoric site containing both historic and 
prehistoric components (48SW6264) was recorded during the examination of 
the proposed development. 

Archaeological Site 

Site Number: 48SW6246 (Kanda 53) Figure 2 
Location: NE!SW!SE! of S~ctlon 20, T18N, R105W 
Site T""1'e: Open camp 
Elevation: 1966 m (6450 ft) 
Ve~etation: Vegetation observed at the site includes juniper, 
big sagebrush, rabbitbrush, spineless hopsage, snakeweed, 
prickly pear cactus, wild ryegrass, wheatgrass, and Indian 
ricegrass. 
Description: This mult~component site is found near the 
northern end of a wide interfluvial ridge among both the sandy 
portions atop the ridge and on the western slope around 
sandstone outcrops. The prehistoric portion of the site is 
marked by a wide scatter of flakes of various materials (Table 
1), several inferred hearth locations, and large mammal 
(antelope?) bone. There are at least t~o flake concentratio~ 

areas on the site, one bone concentration (Figure 2), and a 
general flake and bone scatter over the site. 

The historic portion exhibits several pieces of bottle 
glass, some of which has been melted. some undiagnostic bottle 
bases, wire, buttons, a lard can, and at least one hearth. 
Artifacts Observed and Collected: A single observational 
transect was performed at the site, and material types and 
reduction stages represent8d are listed in Table 1. As well, 
three artifacts were collected. These are Ka53.1, a Late 
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Figure 2. Plan and contour m~~ of site 48SW6246(Kanda 53). Small x indicates 
collected prehistorLc artifact locations. Site datum is on the 
proposed center lint~ stake for CRS No.2. The alternate location 
(CRS No. 2a) is located to the north of the site boundaries. The 
flake concen~rations (2) are denoted by angle lines. 
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P r -2 his t ·:n· i c pc:' .1 L C [ i 1..: po'!.. :.: t c:.: : :- .::: :.-: :.; 1 u c en t c her t , L:. .5 3 • 2 , a 
co~plete bifaci.:::l prefor~ of op~que chert, and Ka53.3, a 
partial final biface of fir;e-grained quartzite. All three 
artif2cts are illu!:3trated in Figure 3. In addition, th::-ee 
final biface fra2rr:ents (one each of translucent chert, op2que 
chert, and mediu~-grained quurtzite) ~eye noted but not 
collected. Both burned and unbur~ed mawrr.al bone was noted as 
well as sever.:11 possible hearth loc.:1tio·~-s. 

A small historic tr<J.sh SC[1tter consisting of several 
broken bottles, wire, and a 1ard can was noted within the 
prehistoric site boundaries. 
Ev~luation: The site is recomrr:.enQl.d as being potentially 
eligible for norrinatio' to the ~RHP. This recommendation is 
based upon the potent::l for intact cultural deposits to be 
extant in the 60+ cm of natural eolian sand deposits at 
48SW6246. 

Impacts: Harold Mosher, upon being informed the site had been 
recommended as being potentially eligible to the NRHP, decided 
to relocate the proposed wacer well to the north and thereby 
avoid impacts to this potentially l:: 1: ~i:,le property. Since 
this alternate location is outside the surface boundaries of 
the site (and off the interfluvial ridge) no adverse impacts 
are anticipated at 48SW6246. 

Summary: A Class III archaeological inventory was performed on 
approximately 23.5 acres of public lands for two proposed water wells 
and three access roads by AS-WWC. A single prehistoric-historic 
archaeological site (48SW6246) was located during this ex-amination. 
Since the archaeologist was accompanied by Harold Mosher, a ground water 
consultant, the proposed well location was relocated to avoid impacts to 
this potentially eligible site. 

Recommendations: The proposed water well location (CRS No.2) was moved 
well away from 48SW6246 .and will have no effect on the site. No 
cultural items were found in the relocation area, the proposed location 
of CRS No.1, or any of the three proposed access roads. 

If the alternate well location is utilized to avoid impacts to 
48SW6246 and all development can be restricted to examined areas, it is 
recommended that cultural resource clearance be granted for the project. 

Certification: This project was conducted under Federal Cultural 
Resource Use Permit No. 010-1'i"Y-C084 and complies with Executive Order 

1159%and oth~\ ap~iC3ble histor".c preservation laws. 

/tIIl~>---. £,1. C, (,<47. {<-, " 1-=- r. k,L J:' 
. Steven D. Creasmaif cc::::::::::::: James A. Ht:ad ~. 

Principal Investigator Staff Archaeologist 
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Figure 3. Potentially di3gnostic atrifacts collected during inventory of 
site 48SW6246. a. Ka53.1 - Late Prehistoric projectile point, 
b. Ka53.2 - Chert preform, c. Ka53.3 - P~rtial final biface. 
All ar~ifacts are drawn to scale. 
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DRILLING SAMPLE LOG 
eRS Observation Well 

Sweetwater County, Wyoming 
September, 1985 

20- 30 Sandstone, gray wi white interstitial filling, soft scat
tered black grains, some brown limonite staining, very 
fine to silt size, angular to subangular 

30- 40 As above 
4~- 50 As above, plus some medium grains. 
50- 60 Sandstone, white, tan & gray, very fine to silt, some 

limonite stain wi trace mIca, pore filling white to 
yellow 

60- 70 As above wi some coal & trace of shale, greenish qray 
70- 90 
90- 110 

110- 160 
1AO- 170 
170- 180 
180- 200 
200- 210 

Clay, gray 
Clay, greenish gray, some coal 
Clay, silty, gray. Trace coal 
Clay as above, some siltstone, gray, trace coal 
Clay & Coal as above 
Shale, silty, hard, dark gray to green 
Shale, dark gray to green 

210- 230 Sandstone, white to gray, fine to very fine wi white 
(tripolitic) pore filling. Some coal & trace shale gray 

230- 250 Siltstone to very fine sandstone~ gray, trace coal 
250- 300 Shale brownish gray. Some coal & streaks siltstone, 

light to dark, hard 
300- 330 Sandstone, white to gray, very fine grained, soft. Some 

wi minute laminae of coal. Some shale, silty bluish gray 
330- 360 As above but sl general tannish aspect 
360- 380 Shale, silty, bentonitic 
380- 390 Sand, clear to white, very fine to fine, micaceous, 

pyritic. Some shale, bluish-gray, soft 
390- 400 Shale, bluish-gray, soft 
400- 420 
420- 430 
430- 440 
440- 460 

Shale, silty, gray. Trace coal 
Bentonite, light gray, slightly silty, very soft 
Same as above wi much coal & trace fine sand 
Shale, greenish-gray, hard 

460- 470 Shale as above wi traces sandstone very fine 
470- 480 Shaley silt, white to gray 
480- 520 Sandstone, gray, very fine to fine, pyritic, angular to 

subangular 
520- 530 Sandstone as above. Some siltstone brown, some clay, 

gray 
530- 550 Mixture as above 
550- 600 Siltstone, light to dark gray, pyritic, some sandstone, 

very tlne, subangular to subrounded, trace silty shale, 
gray and bentonite, white. (Appears to be sequence of 
thin bedded, alternating streaks of sandstone, siltstone& 
shale) 

600- 620 Sandstone, white, pyritic, very fine to fine grained. 
Some slightly silty 

620- 660 Interbedded siltstone q very fine sandstone and silty 
shale, gray. Traces of coal 
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660- 700 Sandstone, light to dark gray, very fine, soft to medium 
soft, subangular to sub-rounded wi trace calcite & pyrite 

700- 710 Bentonite, white, gummy wi trace of coal 
710- 720 Sandstone, silty, white, very fine grained 
720- 740 Siltstone, shaley, light & dark gray wi few plant re-

main~~. Some shale, dark gray 
Q40- 780 Shale, silty, light to dark gray wi thin streaks, silt

stone, gray and coal 
780- 785 Sandstone, gray, very fine grained, very hard 

(t','IIi st(7?d of·f) 
7(-35- "l e?!:5 SI···lc3.1t~'J s.li<]htly silty., liqht. ql'-tJ,y" ~5D·ft. 

795- 810 Coal wi trace qf shale, as above 
810- 830 Shale, gray, slightly silty wi trace of bentonite, white 
830- 840 Sandstone, gray, very fine to silty, hard. Some shale as 

,:1b O\/E'~ 
840- 860 Interbedded shales as above and siltstones., gray, hard 
860- 880 Shale, slightly silty, liqht to dark gray 
880- 910 Sandstone, very silty, gray. Trace shale, light to dark 

9 r .::t·y' 

910- 920 Shale, slightly silty, gray 
920- 960 Sandstone, light gray, very fine to silty, hard 
960- 980 Interbedded siltstone, gray, some shale, dark gray, some 

9ElO--lOOO 
1000--1010 
1010-10-'1·0 

1 0"-1· ()-- 1 o~)o 
1 ()~50"-1 060 
1 Ob()-- 1. 09() 

1090-·111,0 

sandstone as above 
Sandstone and siltstone and shale interbedded as above 
Siltstone, gray, shaley. Some coal 
S~:'r.ndstcJne 'J si 1 ty '! 1 i <]ht. <]11"'.::i.Y ";:,:.ctl t and peppE'~I,_'1 \:'4/ tr-'ac:e 
p:.a-lte., harel 
Sandstone, very fine to fine, gray 
Shale, light gray to white, soft bentonitic 
Sandstone, soft, salt & pepper, very fine to ~lne, angu
lar to 5ubangular, tripolitic pore filling, porosity poor 
Sandstone as above. Some shale medium gray to brownish 
wi carbonaceous plant casts & trace of coal 
Shale & siltstone, all colors of gray to brownish & 
qt'""t?en ish 

1130-1160 Siltstone, white to light gray, some sandstone, limonite 
stained, tan, soft, very fine-grained 

1160-11,70 Sandstone., white, salt & pepper, very fine grained. 
shale, brownish and trace coal 

1. 1,70-:1. 1BO 
1 lBO··-:I. 1 e?f) 

1 190--1 ~200 
120()"-1 :.21 0 

Sandstone, siltstone & shale in about equal parts 
Sandstone, silty, gray, hard 
Coal, shale & some sandstone as above 
Shale~ qray, liqht to dark, bentonitic 

:1.210-:1.230 Sandstone, gray~ very fine-grained, salt & pepper, sub

12:~:;O"'-1250 

:l :2!:50 .. ·-1. 2.:S0 
12'~J()-"·:I. 2E30 
1 ::2BO-1. 290 

angular, hard. Some shale, gray, silty, soft 
Sandstone & shale as above 
Sandstone as above 
Siltstone, gray, soft to hard" Some shale, gray, soft 
Siltstone, brown to grav. some free quartz grains, clear 
to white to tan, angular to rounded, very fine to medium-
<.:;,JI"'.:£:!.:i. nf2d 

1290-13:l0 Siltstone, variegated wi bentonite, some shale, gray to 
t'~".n 

1310-1335 Sandstone, siltstone & shale all light to dark gray~ soft 
1335-1345 Coal bed 
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1345-1380 Interbedded siltstones, gray & shales, dark gray. 
sandstone, gray, salt & pepper 

Trace 

1380-1390 
1390-1400 
1400-1430 
1430-1440 
1440-1470 
1470-1480 
1480-1500 

Sandstone, slightly silty, gray, salt & pepper, very hard 
Shale, gray to dark brown, slightly silty 
Shale, gray wi interbedded siltstone, light gray 
Shale, gray to brownish wI streak coal 
Shale, as above 
Sandstone, gray, salt & pepper, very fine-grained, soft 
Sandstone, some silty and some shale 

1500-1510 Sandstone, as above 
1510-1520 Shale, slightly silty, greenish-gray, soft 
1520-1530 Sandstone, gray, very fine to fine, silty in part 
1530-1560 Shale, gray, silty & some greenish, soft 
1560-1585 Shale, very silty, greenish wI some gray, soft 
1585-1650 Sandstone, gray~ salt & pepper, soft, very fine to fine

grained, angular to sub-angular, porosity and sorting 
poor to moderate wI variable interstitial tripolite 

1650-1750 
1750-1758 

Top Ericson frna 
Sandstone, as above 
Sandstone, white, salt & 
hard, tightly cemented. 
hard, slightly shaley 

pepper, very fine-grained, 
Some siltstone, dark gray, 

very 
very 

1758-1770 Siltstone, as above. Trace shale, silty, dark gray 
1770-1800 Sandstone, gray, very fine to medium-grained, angular to 

rounded, sorting very poor, tightly cemented to few loose 
grainsd Trace of residual tar in a few chips 

1800-1810 Sandstone as above. Trace of shale, greenish to gray. 

DRILLER'S TOTAL DEPTH: 
LOG TOTAL DEPTH: 
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20---30 

30---40 
40---50 
50---60 

60---70 

80---90 
90--100 
110-160 
160-170 
170-180 
180-200 
200-210 
210-230 

230-250 
250-300 

300-330 

330-340 
340-350 

350-360 

360-370 

370-380 
380-390 
390-410 
410-420 
420-430 
430-440 

440-470 
470-480 

480-490 
490-500 
500-510 

510-520 
520-550 
550-560 

C R S PRO D U C T ION W ELL N o. 1 
OCT 0 B E R 1985 

Sandstone, gray with white interstitial filling, 
soft scattered black grains, some brown limonite 
staining, very fine to silt size, angular to 
subangular. 
As above. 
As above, plus some medium grains •. 
Sandstone, white, tan and gray, very fine to silt, 
some limonite stain with trace mica, pore filling 
white to yellow. 
As above with some coal and trace of shale, greenish 
gray. 
Clay, gray. 
Clay, greenish gray, some coal. 
Clay, silty, gray. Trace coal •• 
Clay as above, some siltstone, gray, trace coal. 
Clay and Coal as above. 
Shale, silty, hard, dark gray to green. 
Shale, dark gray to green. 
Sandstone, white to gray, fine to very fine with 
white (tripolitic) pore filling. Some coal and trace 
shale gray. 
Siltstone to very fine sandstone, gray, trace coal. 
Shale brownish gray. Some coal and streaks 
siltstone, light to dark, hard. 
Sandstone, white to gray, very fine grained, soft. 
Some with minute laminae of coal. Some shale, silty 
bluish gray. 
As above but some with general tannish aspect. 
Shale, light-dark gray, silty btc. (betonitic) Tr vf, 
soft sand. 
Sandstone, soft, sand p, pyritic, angular-subangular 
cl-frosted. Some shale, soft, gray, non-btc. 
Shale, gray to brownish-gray, silty, very carb 
(carbonaceous). 
Coal and brownish carb shale. 
Siltstone, gray, soft. 
Shale, light-dark gray. Some siltstone as above. 
As above with trace of coal. 
Shale and siltstone as above, very btc. 
As above with trace of sandstone, vfg (very fine 
grained), s & p. 
Some coal, shale and siltstone as above. 
Siltstone and vf sandstone, s & p. Some shale, It-dk 
gray. 
Shale, dk gray to some It. gray. 
Shale as above with Tr coal. 
Siltstone and some ss and vfg, abundant pyrite, Tr 
coal. 
Siltstone and shale, btc, sli carb. 
Sandstone, gray, vfg. Some shale. 
Shale, gray, btc, silty. Tr. coal. 
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560-570 
570-590 
590-600 
600-620 
620-630 

630-640 
640-650 
650-660 
660-670 
670-680 
680-690 
690-700 
700-720 
720-730 
730-740 
740-750 
750-760 
760-790 
790-800 
800-820 
820-840 
840-850 
850-880 
880-900 
900-910 
910-920 
920-930 
930-940 
940-950 
950-960 
960-980 
980-990 
990-1000 

1000-1030 
1030-1040 
1040-1050 
1050-1060 
1060-1070 
1070-1080 
1080-1090 
1090-1100 
1100-1110 
1110-1140 
1150-1150 
1150-1180 
1180-1190 
1190-1200 
1200-1210 

1210-1220 

Shale, brownish, carb and some coal. 
Shale, gray, sli silty v btc with Tr coal. 
Shale as above, TR sandstone, vfg. 
Shale, tannish to dk gray, hard. 
Siltstone and Tr vf sandstone with Tr coal and silty 
shale, carb. 
As above with incr vf sandstone. 
As above. Sandstone, v. pyritic. 
Siltstone 
Shale, gray, It-dk, btc. Some coal. 
Shale as above. Tr coal. 
Shale as above. 
Silt and shale, tannish, carb, Tr vf sandstone. 
Shale, gray, carb with Tr silt. 
Sandstone, soft, gray, s & p. 
Sandstone, med-f, ang-subang, cl & frosted. 
Siltstone and shaley silt, carb. 
Shale, tannish, v carb. 
Shale, gray, v. Carb, Tr coal, btc. 
Shale tannish, carb, sli btc. 
Sandstone, hard, gray, vfg, some siltstone, pyre 
Shale, tannish, soft, v carb wi coal part. 
As above and some dk gray shale and coal. 
Shale, It-dk gray, soft to hard, some v btc. 
Shale, dk gray, v carb wi Tr coal. 
Shale, It tan, carb, btc. 
As above becoming silty, btc. 
Shale, gray wi Tr coal. 
Shale, gray, some silty. 
Shale, gray, some tan, Tr coal. 
Shale, tannish, v btc, soft. 
Shale, gray, sli silty wi Tr coal. 
Shale as above, some siltstone Tr coal. 
Siltstone, soft, gray. Some shale, gray btc. 
Shale, gray, btc wi Tr siltstone. 
Siltstone and shale, gray. 
Siltstone and shale, gray-tannish. Some coal. 
Shale, carb, Tr coal and siltstone, gray. 
Siltstone wi some sandstone, vfg. 
Shale anc carb. siltstone. 
Shale, grays, Tr siltstone. 
Shale and siltstone, carb. 
Silty shale, It gray, v btc. 
Sandstone, silty, It gray, soft, sli sand p. 
Shale, It gray, moderately hard. 
Siltstone, It gray, v pyritic, sli carb. 
Shaley silt, It gray, carb. 
Siltstone, It gray, sli sand p. 
Sandstone, white to gray, sand p, vf-silty, soft, 
porosity low. Tr coal and shale, gray. 
As above wi some coal, Tr silty shale, gray. 
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1220-1230 As above wI some coal & btc strk (won't clean up). 
1230-1260 Shale, some silty, gray to tan, carb. 
1260-1270 Siltstone, It gray, soft, carb. Some shale as above. 
1270-1280 Shale as above, some siltstone as above. 
1280-1300 Shale, gray, btc, wI some coal and f silt. 
1300-1310 Shale as above. 
1310-1320 Shale, siltstone, carb, some coal. 
1320-1330 Shale, gray to tannish wI some coal. 
1330-1340 Siltstone, gray, soft, carb, some shale as above. 
1340-1350 Coal and shale, gray, soft. 
1350-1360 Coal and shale and siltstone. 
1360-1370 Shale, soft, tannish gray wI Tr coal. 
1370-1380 Siltstone, tannish gray wI some coal. 
1380-1390 Shale and siltstone, It-dk gray, some coal. 
1390-1410 As above wI Tr pyrite. 
1410-1420 Shale, tannish gray and coal. 
1420-1430 Shale as above plus f siltstone, v hard. 
1430-1450 Sandstone, vfg, Sand p. Some shale, It-dk gray, Tr 

pyrite. 
1450-1460 Shale, siltstone and some coal. 
1460-1470 As above wI Tr sandstone, vfg, sand p. 
1470-1480 Shale, v btc, Tr sandstone, vfgl 
1480-1490 Shale, dk gray, soft. 
1490-1500 Shale as above, some siltstone, carb. 
1500-1520 Shale, hard, gray, some silty. 
1520-1530 Sandstone, It gray, vfg, soft, sand p, some, silty and 

v hard. 
1530-1540 Siltstone, soft, gray, btc, some shale, gray, Tr coal. 
1540-1550 Siltstone and sandstone, carb, soft, btc. Some coal. 
1550-1560 Shale, It-dk (carb) gray. Some siltstone as above. 
1560-1570 Siltstone, It-dk gray, some shale as above. 
1570-1580 Shale, It-dk (carb) gray. 
1580-1600 Shale and siltstone as above. 
1600-1620 Sandstone, vfg, gray, sand p, ang-subang, soft. 
1620-1640 As above wI some dark carb shale and Tr coal. 
1640-1650 Shale and siltstone, carb, Tr sandstone as above. 
1650-1660 Sandstone as above wI Tr coal. 
1660-1680 Sandstone, It gray, vfg to silt, sand p, ang-subang, 

much white pore filling. 
1680-1690 Sandstone as above, but wI few fg, v hard and soft. 

Porosity low. 
1690-1770 Sand grains as above but loose; grains cl to sli milky 

qtz. 

This well was abandoned with junk in the hole. 
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DRILLING SAMPLE LOG 
CRS 1A Production Well 

Sweetwater County, Wyoming 
September, 1985 

20- 50 Sandstone, gray wi white interstitial filling, soft scat
tered black grains, some brown limonite staining, very 
fine to silt size, angular to subangular 

50- 100 Sandstone, white, tan & gray, very fine to silt, some 
limonite stain wi trace mica, pore filling white to 
yellow 

100- 120 
120- 160 
160- 180 
180- 200 

Clay, greenish gray, some coal 
Clay, silty, gray. Trace coal 
Clay as above, some siltstone, gray, trace coal 
Shale, silty, hard, dark gray to green 

200- 220 Shale, dark gray to green 
220- 260 Sandstone, white to gray, fine to very fine wi white 

<tripolitic) pore filling. Interbedded wi some coal & 
trace shale gray 

260- 270 Siltstone to very fine sandstone, gray, trace coal 
270- 290 Shale brownish gray. Some coal & streaks siltstone, 

light to dark, hard 
290- 300 Sandstone, white to gray, very fine grained, soft. Some 

wi minute laminae of coal« Shale, silty bluish gray 
300- 320 Shale as above but wI general tannish aspect 
320- 380 Shale, silty, bentonitic 
380- 390 

390- 410 
410- 420 
420- 430 
430- 450 
450- 470 
470- 480 

Sand, clear to white, very fine to fine, micaceous, 
pyritic. Some shale, bluish-gray, soft 
Shale, bluish-gray, soft, silty 
Shale, silty, gray. Trace coal 
Silt,light gray, bentonitic,very soft 
Same as above wi much coal & trace fine sand 
Shale, greenish-gray, hard, silty 
Shaley silt, white to gray, soft 

480- 530 Sandstone, gray, very fine to fine, pyritic, angular to 
subangularn Some siltstone brown, some clay, gray" 

530- 610 Siltstone, light to dark gray, pyritic, some sandstone, 
very fine, subangular to subrounded, trace silty shale, 
gray and bentonite, white. (Appears to be sequence of 
thin bedded, alternating streaks of sandstone, siltstone 
& shale) 

610- 650 Sandstone, white, pyritic, very fine to fine grained. 
Some slightly silty 

650- 670 Interbedded siltstone, very fine sandstone and shale, 
silty, gray, soft. Traces of coal 

670- 710 Sandstone, light to dark gray, very fine, soft to medium 
soft, subangular to sub-rounded wi trace calcite & pyrite 

710- 720 Sandstone, silty, white, very fine grained 
720- 750 Siltstone~ shaley, light & dark gray wi few plant re

mains. Some shale, dark gray 
750- 770 Shale, silty, light to dark gray wi thin streaks, silt~ 

stone, gray and coal 
770- 790 Sandstone, gray, very fine grained, very hard 
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790,- 810 
B:t O'~- 8:;~0 

t3~.20·-

840- 895 

920 

Shale, slightly silty, light gray~ soft 
Coal wi trace of shale, as above 
Interbedded shale, gray, slightly silty wi trace of ben
tonite, white. Sandstone, gray, very fine to Silty, 
hard. Some shale as above 
Interbedded shales as above and siltstones, gray, hard. 
Shale, slightly silty, light to dark gray 
Sandstone, very silty, gray. Trace shale, light to dark 
gr-ay 

920- 930 Shale, slightly silty, gray 
930- 970 Sandstone, light gray, very fine.to silty, hard. Inter

bedded siltstone, gray, some shale, dark gray, some sand
s -1:: ()r', f.~ :3. ~5 ,·~.b ove 

970-1000 Sandstone and siltstone and shale interbedded as above 
1000-1010 Siltstone, gray, shaley. Some coal 
:l.010~···:l.Ojl() Sand!5tonf2.! s:i.lty., light gl"';;:;),,:/ "!5alt and pE~ppel''''' l!'JI tl'-c:l.CE~ 

p'y'ri 'I:(:o:::? h.:;:..r-<:I 
Sandstone, very fine to fine, gray 

Sh.::tl~?, light gr,3Y ·to ~-'Jhite, so+t b*:?ntonitic 1 040,-1 O~30 
1050"'~1 110 Sandstone, soft, salt & pepper, very fine to fine, angu

lar to 5ubangular, tripolitic pore filling, porosity poor 
Some shale medium gray to brownish wi carbonaceous plant 
casts & trace of coal 

1110-1130 Shale & siltstone, all colors of gray to brownish & 
gr-eeni sh 

1130-1180 Siltstone, white to light gray, some sandstone, limonite 
stained, tan, soft, very fine-grained 

1180-1210 Sandstone, white, salt & pepper, very fine grained. Some 
shale, brownish and trace coal 

1210-1220 Shale, gray, light to dark, bentonitic 
1220-1230 Sandstone, gray, very fine-grained, salt & pepper, sub

angular, hard. Some shale, gray, silty, soft 
1230-1250 Sandstone & shale as above 
1250-1290 Siltstone, gray, brown, soft to hard. Some shale, gray, 

soft. Some free quartz grains, clear to white to tan, 
angular to rounded, very fine to medium-grained 

1290-1310 Siltstone, variegated wi bentonite, some shale, gray to 
tan 

1310-1350 Siltstone & shale all light to dark gray, soft 
1350-1365 Coal bed 
1365-:1.380 Shale, dark to light gray wi trace coal. Trace sand-

stone, very fine-grained, gray to light tan. 
1380-1390 Shale and coal, brouwnish soft silty shale 
1390-1400 As above wi very bentonitic material, gray 
1400-1410 Sandstone, fine to very fine, gray, salt & pepper, some 

iiif2d i um'-ql~ ':::\ i rii!2d 

1410-1430 Shale as above, some brownish lignitic, trace coal. 

1430-~ 14~50 

:l.l+~50·-14""tO 

1 i.1·90··'~ 1 !500 

Streak bentonite. Some sandstone, very soft, very fine
<;)1'" ai nf.~!d 
Sandstone as above. Some shale 
Shale and silty shale, light to dark gray 
::3i ]. t!::.tonE~ 

1500-1520 Silty shale wi some coal 
:I. !S2()-~ 1 !::i40 
15·40",- 1 :5~50 

Siltstone, gray wI some shale. Trace coal 
Silty sandstone, gray, 50ft, salt & pepper. 
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coal 
1580-1600 Silty shale, carbonaceous partings, light tan & gray 

to dark gray, soft Shale, gray, bentonitic, some 
silt, slightly' tan 

1600 TOP OF ERICSON 
1600-1620 Sandstone, gray, salt & pepper~ subangular to sub-

1620-1630 
1630-1640 

rounded, moderate porosity, some pyrite, very fine 
to medium-grained, sorting poor 
As above 
As above but wi qreater % fine to medium 

DRILLER'S TOTAL DEPTH: 
LOG TOTAL DEPTH: 1640' 
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DETAILED WELL HISTORY 



1985 

9/12 

9/13 

9/14 

9/15 

9/16 
9/17 

9/18 

9/19 

9/20 
9/21 

9/22 
9/23 
9/24 

9/25 
9/26 

9/27 

9/28 
9/29 

D A I L Y 

DAY 

1 

2 

3 

4 

5 
6 

7 

8 

9 
10 

11 
12 
13 

14 
15 

16 

17 
18 

D R ILL I N G HIS TOR Y 

T H R E E W ELL S 

OBSERVATION WELL #1 

Showed K.P. Drilling Company prepared well 
locations. Surface conductor 12 1/4" hole 
drilled and 8 5/8" casing cemented at 22'. 
Dug pits and miscellaneous rig-up 
activities. Drilled 5 5/8" pilot hole to 
320' . 
Drilled to 783' and twisted off at top of 
bit. Started fishing. 
Milling and pushing on junk, fishing with 
magnet and reached 809 feet. 
Milled and fished and drilled to 1150'. 
Drilled to 1535 feet. Estimated Ericson 
Formation top at 1585 feet. 
Drilled to 1740' at 1100 hours and shut 
down to wait on more drill pipe. Resumed 
drilling at 1900 hours and reached 1765' by 
2400 hours. 
Drilled to 1810 feet at 0830 hours started 
logging. Ran Resistivity S.P. and Density
Gamma Caliper logs. Completed logging at 
1300 hours. Driller started reaming hole 
to 7 7/8". 
Reaming at 520' at 1530 hours. 
Reaming at 760' at 1000 hours. (Mosher 
left for Casper. JFC to monitor 
operations). 
Reaming at 1000 feet at 1200 hours. 
Reaming at 1400 feet at 1430 hours. 
Dropped slip in hole while coming out for 
new bit. Old bit at 510 feet. Had to 
shoot off drill collars at 450 feet. Went 
in with overshot. (Mosher returned from 
Casper) • 
Fishing and milling on junk. 
Fishing and milling on junk. Pushed junk 
to 1493 feet. 
Milling and fishing with magnet. Still at 
1493 feet. 
Milling and fishing at 1510 feet. 
Milling and fishing - still at 1510 feet. 
(Mosher to Casper. JFC to monitor 
operations). 
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1985 

9/30 
10/01 
10/02 
10/03 
10/04 

10/05 

1985 

DAY 

19 
20 
21 
22 
23 

24 

DAY 

10/06 25 

10/07 - 10/10 

10/11 26 

10/12 27 

10/13 28 
10/14 29 
10/15 30 
10/16 31 
10/17 32 

10/18 33 

10/19 34 
10/20 35 
10/21 36 

10/22 37 

10/23 38 

10/24 39 

OBSERVATION WELL #1 

Pushed junk down to 1600 feet. 
Reaming at 1570 feet. 
Milling at 1720 feet. 
Reamed to 1760 feet. 
Reamed to 1810 feet. Set and cemented 1799 
feet 4 1/2" casing. Bottom 200 feet 
slotted. Commenced developing well with 
air. 
Finished development, caught water samples. 
Released rig at 1430 hours. 

END OF OBSERVATION WELL OPERATIONS. 

PRODUCTION WELL #1 (ABANDONED) 

Rig moved to Production Well #1 site (382' 
south). Observation Well static water 
level 124'. 
Contractor shut down operations to give 
crews time off. 
Contractor on site. Drilled set and 
cemented 40 feet of 16" surface casing. 
Drilled plug at 1200 hours. Made 6 1/4" 
pilot hole to 200 feet at 1830 hours. 
Drilling at 640' at 2145 hours. 
Drilling at 900' at 1400 hours. 
Drilling at 1350' at 1800 hours. 
Drilling at 1550' at 1600 hours. 
Drilled to 1820 feet, total depth ordered 
at 1420 hours. Ran Resistivity - S.P. and 
Density Garna-Caliper logs. 
Completed logging at 0200 hours. Reamed 
with 12 1/4" bit to 200 feet at 1500 hours. 
Reaming at 550 feet at 1400 hours. 
Reaming at 750 feet at 0900 hours. 
Reaming at 930 feet at 0730 hours. Shut 
down at 1020 feet, 1430 hours, for repairs 
to mud pump. 
At 0800 hours, reaming at 1165'. Bit 
twisted off at about 1200 feet at 1530 
hours called out Acme Tool for fishing 
tools. 
On second trip fished bit out at 0330 
hours. Reamed to 1250 feet at 1630 hours. 
Pulled bit, need replacement. None on 
site. 
Reaming with 7 7/8" bit at 1590 feet. 
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1985 

10/25 
10/26 

10/27 

10/28 
10/29 
10/30 

10/31 

11/01 
11/02 
11/03 
11/04 
11/05 
11/06 

11/07 

11/08 

11/09 

11/10 
11/11 

11/12 

11/13 

11/14 
11/15 

11/16 

11/17 

DAY 

40 
41 

42 

43 
44 
45 

46 

47 
48 
49 
50 
51 
52 

53 

54 

55 

56 
57 

58 

59 

60 
61 

62 

63 

PRODUCTION WELL #1 (ABANDONED) 

Reaming at 1370 feet. 
At 1600 hours lost 7 7/8" pilot bit at 1450 
feet. Started fishing. 
Fishing. Reamed hole to 12 1/4" to top of 
bit at 1460 feet at 1430 hours. 
Fishing at 1830 hours. 
Milling and fishing at 1460 feet. 
Milling and fishing at 1510 feet at 0800 
hours. 
Milling and fishing at 1510 feet. (0800 
hour report.) 
As above. 
As above. 
As above. 
As above but "almost thru junk". 
Milling and fishing at 1510 feet. 
As above. Tried 7 7/8" overshot without 
success. 
T.D. still 1510. Enlarging hole to 10" for 
shooting. 
Preparing to "shoot". At 1047 hours fired 
shot. Shook rig, no mud blowout. At 2030 
hours, fishing with magnet. No recovery 
except mill filings. 
Tried 8" I.D. overshot. Failed to get 
fish. 
Milling and fishing. 
At 0200 hours recovered 6" sector of bit 
and large amount of filings. Pushed junk 
to 1550 feet. 
Milled and pushed fish to 1560'. Felt 
piece of bit in wall at 1510 feet. Pushed 
it down to 1540 feet with 10" bit. 
Set cement plug 1550-1450 feet. Completed 
cementing at 1545 hours. 
At 1500 hours, waiting on cement. 
At 1000 hours. Top of plug at 1460 feet. 
Drilled 2 feet of top of plug with 12 1/4" 
bit. Went in with 6 1/4" bit to attempt to 
side track hole around plug and junk. 
Drilled thru plug to fish at 1550 feet. 
Suspected cement had not set up 
sufficiently. 
Driller to abandon hole. New location 
selected 65 feet east. 
Used Rat Hole rig to drill 16" hole and set 
and cemented 40' of 14 inch surface casing. 
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11/18 64 
11/19 65 

11/20 66 
11/21 67 
11/22 68 
11/23 69 

11/24 70 
11/25 71 
11/26 72 
11/27 73 
11/28 74 
11/29 75 
11/30 76 
12/01 77 
12/02 78 
12/03 79 
12/04 80 

12/05 81 

12/06 82 

12/07 83 

12/08 84 
12/09 85 

12/10 86 

12/11 - 12/15 
12/16 87 

Corrunenced drilling 6 1/4" pilot hole. 
At 0800 hours drilling at 440 feet; 1500 
hours at 660 feet. 
At 0800 hours drilling at 910 feet. 
At 0800 hours drilling at 1245 feet. 
At 0800 hours drilling at 1245 feet. 
Drilled to 1640 feet. Casing point to be 
1620 feet with 20 feet of rat hole for 
cavings. Logged 6 1/4" hole with 
Resistivity - S.P. tools only. Top of 
Ericson at 1606 feet. Began reaming to 
12 1/4" hole. 
No report. 
At 0800 hours, reaming at 540 feet. 
At 0800 hours reaming at 710 feet. 
At 0800 hours reaming at 820 feet. 
No report. 
No report. 
At 1000 hours reaming at 1190 feet. 
No report. 
At 0800 hours reaming at 1380 feet. 
At 0800 hours reaming at 1425 feet. 
At 0800 hours reaming at 1480 feet. At 
1500 hours reaming at 1510 feet. 
At 0800 hours reaming at 1560 feet. At 
1430 hours at 1573 feet. 
At 0800 hours at 1600 feet with 12 1/4" 
hole. At 1620 foot total depth and 
tripped out of hole at 1320 hours. Casing 
crew rigged up at 1630 hours. Started 
running 8 5/8" casing at 1745 hours; 
completed at 2235 hours with bottom of 
casing at 1620 feet. Corrunenced cementing 
at 2400 hours. 
Cementing 8 5/8" casing at 1620 feet 
completed at 0400 hours. Contractor 
cleaning up drill sites at 1500 hours. 
NOTE: Filled abandoned well bore with 
bentonite chips and poured 10 foot cement 
surface seal. 
Waiting on cement. 
At 0800 hours reaming 6 1/4" rat hole to 
7 7/8" at 1735 feet. 
At total depth of 1805 feet at 0400 hours. 
Started development with air between 800 
and 1000 feet. 
Waiting on cement and contractor days off. 
At 1500 hours contractor on site working on 
equipment. Observation Well statid water 
level 125.6 feet. Production well 117.2 
feet. 
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12/17 88 Cement bond log run to 1653 feet. Bottom 
of casing at 1620 feet. Pushed on chunk of 
cement at 1657 feet and chunk fell to 
bottom at 1800 feet. Released rig. 

END OF CRS DRILLING AND COMPLETION 
OPERATIONS. 
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TEST PUMP CONFIGURATION 



FIG •. A-S.1FUEL TANK & GENERATOR IN FOREGROUND 
PRODUCTION TEST WELL IN B-ACKGROUND 

FIG.: A-S.2 PRODUCTION TEST WELL FOREGROUND 

MONITOR WELL PAD AND ACCESS ROAD BACKGROUND 
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FIG. A-5.3 PRODUCTION TEST WELL FOREGROUND 
GENERATOR BACKGROUND 

FIG. A-5.4 PRODUCTION TEST WELL 
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PUMP TEST OPERATIONS 



P U M P T EST OPE RAT ION S 

HISTORY OF CRS WELL PUMP TESTING 

Engineer in Charge -

Hydrogeologists 

Testing Contractor -

Harry L. Moore, P.E. and L.S. 

Johnson-Fermelia Co. Inc. 

Rock Springs, Wyoming 

Harold C. Mosher 
Martha Horn 

Harold Mosher & Associates 

Mills, Wyoming 

Warco Pump Company 

Rock Springs, Wyoming 

Note: In addition to mechanical "M-Scope" water level mea-

surements. "In-Situ" transducer/recording computer equipment 

loaned by the Wyoming Water Development Commission was used 

on both the pumped well and the observation well. 

12/31/85 1 

1/02/86 2 

Activity 

Contractor set 75 HP. 6" submersible 

pump and motor. 

Generator arrived and electrical 

connections made, pump rotation 

checked. 
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1/03/86 3 

(Clock Time 

1210-1931 

hours) 

1931 hrs 

1/0~/86 

to 

1/07/85 

~ 

to 

7 

Activity 

Commenced initial "Step Test Pumping" 

at 1210 hours at 235 gpm. After 30 

minutes excessive drawdown indicated 

so reduced flaw rate to 200 gpm. 

From 1~00 hours. 110 minutes into 

test, until 1931 hours, when pump 

was shut off, had difficulty con

trolling flow due to freezing to ice 

of water in piezometer. Computer 

times and water levels were read out 

and recorded manually from 56 minutes 

into test to ~27 minutes, the shut 

off time. In process of preparation 

for shifting to Recovery Phase, 

suspected lost computer recorded 

data so pulled transducer and ran in 

spare M-Scope to read recovery water 

levels. 

Pump off, started recovery readings 

with M-Scope. 

Took periodic water level recovery 

readings with M-Scope and checked 

against computer readouts. 
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1/07/86 

to 

I/ltt/86 

I/ltt/86 

to 

1/27/86 

1128/86 

7 

to 

Itt 

Itt 

to 

27 

28 

Activity 

Monitored 7-day drawdown test at 170 

9pm. Took conductivity and pH mea

surements and collected water samples 

for analysis. Had problems reading 

and maintaining constant flow rate 

due to freezing of piezometer. 

Pump shut off. Started recovery 

readings. Left equipment unattended 

JFCo personnel to check it daily. 

Picked UP In-Situ equipment (1/27). 

Delivered In-Situ equipment to WWDC 

offices in Cheyenne and made print

outs of all test data. 
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CASING SCHEDULE 



C R S PRO D U C T ION W E L L # 1 - A 
CASING SCHEDULE 

Number Length Type of Casing Depth to Bottom of Joint 

1 8.10 8 5/8" 28.6# T & C 8.1 feet 
2 42.40 " " 50.50 " 

Centralizer 
3 42.15 " " 92.-65 " 
4 42.15 " " 134.80 " 5 42.15 " " 176.95 " 
6 42.16 " " 219.11 " 

Centralizer 
7 42.15 " " 261.26 " 
8 42.18 " " 303.44 " 9 42.15 " " 345.59 " 

10 41.21 ff " 386.80 " 
11 42.00 " " 428.80 " 

Centralizer 
12 42.20 " " 471.00 " 
13 41.95 " " 512.95 " 
14 42.15 " " 555.10 " 15 42.15 " " 597.25 " 
16 42.17 " " 639.42 " 

Centralizer 
17 42.17 " " 681.59 " 
18 42.17 " " 723.76 " 
19 42.05 " " 765.81 " 
20 40.61 " " 806.42 " 
21 42.18 " " 848.60 " 
22 42.18 " " 890.78 " 

Centralizer 
23 39.22 " " 930.00 " 
24 42.17 " " 972.17 " 25 42.08 " " 1014.25 " 
26 42.18 " " 1056.43 " 
27 42.15 " " 1098.58 " 
28 42.18 " " 1140.76 " 

Centralizer 
29 42.23 " " 1182.99 " 30 42.17 " " 1225.16 " 31 42.17 " " 1267.33 " 
32 42.20 " " 1309.53 " 33 42.15 " " 1351.68 " 
34 42.18 " " 1393.86 " 

Centralizer 
35 42.17 " " 1436.03 " 
36 41.98 " " 1478.01 " 37 41.93 " " 1519.94 " 
38 41.92 " " 1561.86 " 39 42.15 " " 1604.01 " 40 17.18 " " 1621.19 ff 

Total Casing 1,621.19 - 2.90 Stick Up = 1,618.29 Setting Depth. 
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WELL CAP 
ELEV. 6427 

t. ,.' 

: 

• 
I 

I I 

I ... ~ 122' S.W.L.-------~ 
.~ 1 

I CEMENT TO SURFACE -----M-

t I 
I 
t-t-- 4" 1.0. SCH 40 

., 
I 
I 
I 

, I 
I 
I , 
I ., 

I 
.' I .t 

I 
I 
I 
I 

•• I · 
. I 

I 
I 

III 
,il 
III 
,I' 

STEEL CASING 

7 'is" 

1586' TOP OF ERICSON 

1595' FLOAT COLLAR 
a CEMENT BASKET 

CASING TO 1620 I 

'18" I 4 II SLOTS; 

4 SLOTS PER 10' 
200' 

; 
I 

""""""' ...... --1805 I TOTAL DEPTH 

AS BUILT 

'. 

! 

14" I. D. STEEL CSG. 

16" HOLE 
ELEV.6419 

-o 
~ 

20" 

8 5/8 " O. D. SCH. 40 
STEEL CASING 

CENTRALIZERS 

(NOTE) 

CEMENTING TOOLS 

-TOP OF UPPER ERICSON 
AT 1605' 

7 7/8" OPEN HOLE 

--::-1800 TOTAL DEPTH 

OBSERVATION WELL PRODUCTION TEST WELL 
NOT TO SCALE NOT TO SCALE 
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