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SECTION 1 
Introduction 
 
 
1.1 Background 
 

Prior to the formation of the Hyattville Improvement and Service District, the 
community of Hyattville formed a private Hyattville Water Company in 1968 to 
provide a safe, reliable water supply for its residents. A well (Hyattville No. 1) was 
completed in the Madison Formation on the north side of town to a depth of 2,895 
feet and reportedly flowed 130 gallons per minute (gpm) just after it was drilled.   
PVC pipelines were installed throughout most of the town (4-inch diameter solvent 
cemented PVC transmission pipeline and 2-inch and 3-inch diameter distribution 
piping), and a 25,000-gallon, bolted, steel tank was installed on a bluff on south side 
of town. Figure 1-1 shows the existing water system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The well was drilled and cased on a very economical scale utilizing just a 5½-inch 
casing and was initially capable of meeting the water company’s demands. 
However, the well started producing large amounts of red silt and sand and 
reportedly the water from the well was unusable for domestic purposes for periods of 
time during peak demand. Production from the well has declined over the years and 
the well currently only flows about 28 gallons per minute with no back pressure. With 
58 psi back pressure, the well produces approximately 15 to 20 gallons per minute 
and does not produce enough water to satisfy the needs of the community. 
 
The PVC pipelines installed in the community were some of the very first pipelines 
installed after PVC came on the market. They are reportedly very thin-walled and 
have several different forms of joints. The 25,000-gallon storage tank is a 

FIGURE 1-1
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galvanized, bolted tank and may have been used when it was installed. There have 
been a few problems with leaking around the tank and the heat from a small grass 
fire in the area may have caused the vent pipe in the tank to collapse.  
 
The purpose of the Hyattville Water Supply Test Well – Level II Study was to: 1) 
evaluate the geology in the area; 2) determine the best site for an exploration well; 
3) drill and test the exploration well; 4) evaluate the well’s potential to service the 
community; 5) define the proposed improvements required to tie in the well and 
upgrade the system; 6) develop an operating plan; 7) prepare cost estimates for the 
improvements; and 8) evaluate the different forms of project financing available to 
the community to pay for the well and proposed improvements.  This report is a 
culmination of these efforts. 
 

 
1.2 Previous Studies 

 
The Hyattville Water Supply Test Well – Level II Study is a follow up study to a study 
that was funded by the Wyoming Water Development Commission and completed in 
2002.  In this study, a well site was targeted about 1½ miles south- southwest of the 
community and another well was sited about 3½ to 4 miles southeast of the 
community based on the geologic 
structures in the area.  The study also 
recommended replacement of the 
water lines in the community as well as 
the construction of a redundant tank.   

 
 

1.3 Location 
 

The Town of Hyattville is located along 
the eastern flank of the Big Horn Basin 
in the western foothills of the Big Horn 
Mountains. The Hyattville No. 2 well is 
located approximately 1,800 feet south 
– southeast of the community of 
Hyattville and is more specifically 
located in Tract 69, Resurvey,  
Township 49 North, Range 89 and 90 
West.  The well is located on property 
owned by John and Carolyn Alm. An 
access agreement was entered into 
with the property owners prior to 
drilling the Hyattville No. 2 Well. The 
well is approximately 800 feet 
southwest of the existing 25,000-gallon 
water storage tank. (See Figure 1-2). 
 

Tank Site

Well Location Area

0 200 400 600 800 1,000
Feet

SCALE

Section 1, T 49 N, R 90 W Section 6, T 49 N, R 89 W
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Southwest Corner
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FIGURE 1-2
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1.4 Geology 
 

A review of the previous hydrogeologic studies in the Hyattville area and the existing 
published geologic information indicated that a well would not necessarily need to be 
located on the apex of a structural anticline to benefit from sufficient development of 
a secondary permeability enhancing fracture system to provide the production 
required to serve the projected needs of the Hyattville Improvement and Service 
District. Figure 1-3 shows the Madison Aquifer wells in the area of Hyattville and 
their associated production. A review of this figure reveals that there are numerous 
wells located off of the crests of the en-echelon anticlines in the area that produce 
over 500 gpm. It was also noted that the Renner 2 Well located near the junction of 
the Zeisman Dome and the Broken Back Anticline was a very marginal producing 
well. This well is located in an area where it would be anticipated that the brittle 
limestone rocks comprising the Madison Aquifer would be significantly fractured.  
 
Therefore, to minimize the cost to tie a new well into the Hyattville water system, it 
was recommended, and approved by the WWDC, to drill an exploratory well near 
the existing Hyattville storage tank and transmission pipeline.   
 
1.4.1 Geological Setting 
The Hyattville No. 2 well is located on the eastern edge of the Big Horn Basin, an 
asymmetric syncline whose axis is located near its western edge.  The eastern flank 
of the basin dips gently toward the axis with the exception of the area where the 
structure is controlled by a series of en echelon anticlinal folds trending northwest-
southeast (Figure 1-4).  These structural features, created by the compressional 
forces responsible for the uplift of the Bighorn Mountains, create a much steeper dip 
(and in localized areas, reverse dip) in this region before returning to a more uniform 
gentle dip upslope in the exposed Paleozoic rocks. Figure 1-5 shows the structural 
configuration in the area of the Hyattville wells. 
 
The west flank of the Bighorn Mountains has exposed rocks ranging in age from the 
Precambrian to Recent alluvial deposits.  These formations include granites of 
Precambrian age to limestones, dolomites, shales and sandstones of all ages from 
Paleozoic through Recent.  The primary aquifers in this sequence are as follows: 
 
 ● Cambrian sandstone and limestone formations; 
 ● Ordovician Big Horn Dolomite; 
 ● Mississippian Madison Limestone; 
 ● Pennsylvanian/Permian Tensleep formation; 
 ● Cretaceous Cloverly formation sands (Lakota and Dakota); 
 ● Cretaceous sands in the Mesa Verde formation; 
 ● Cretaceous sands in the Lance formation; 
 ● Tertiary Fort Union formation sands; and  
 ● Quaternary alluvial deposits. 
 



   
4 

Hyattville Anticline

Paint Rock Anticline

Broken Back   Anticline

Nowood Anticline

     
     

      
   Zeisman   Dome   A

nticline

 

Hyattville No.1
Q = 130 gpm?

R.C. Pearce No.1
Q = 1320 gpm

Mercer No.1
Q = 1650 gpm

Worland No. 3
Q = 14,000 gpm

Husky No.1
Q = 5140 gpm

Gomer No.1
Q = 1160 gpm

Gomer No.2
Q = 1130 gpm

Renner No.3
Q = 1600 gpm

Renner No.2
Q = 20 gpm

Renner No.4
Q = 500 gpm

Renner No.1
Q = 30 gpm

Freddy Well
Q = 45 gpm

Paintrock No.1
Q = 1050 gpm

Hoya 45X-25
Q = 65 gpm

Straight No. 1
Q = ? gpm

Noted as Poor Producer

Level I Study
Well Site "A"

Level I Study
Well Site "B"

Storage Tank

R
 9

0 
W

R
 8

9 
W

R
 8

9 
W

R
 8

8 
W

R
 9

1 
W

R
 9

0 
W

T 50 N
T 49 N

T 49 N
T 48 N

R
 8

9 
W

R
 8

8 
W

R
 9

0 
W

R
 8

9 
W

R
 9

1 
W

R
 9

0 
W

Hyattville No.2
Location

FIGURE 1-3



   
5 

HYATTVILLE
WELL NO. 2

SCALE IN MILES

0                 3                6 

FIGURE 1- 4

HYATTVILLE
WELL NO. 1



 

 
 6 

Hyattville 0310811 1
Tensleep - 2,892' MSL
Sonic Log

Gapen 1
Tensleep - ??? MSL
TD'd at 2,606' MSL in Tensleep

Clark Gapen Patented 1
Tensleep - 3,004? MSL

TD'd at 2,589' MSL in Amsden

49-90 Massey W -47243-13
Tensleep - ???? MSL
TD'd at 2,299' MSL in Amsden
Sonic Log

Federal 14X-13
Tensleep - ???? MSL
TD'd at 2,181' MSL in Amsden

Geo Noland 1
Tensleep - ???? MSL
TD'd at 2,790' MSL in Tensleep

Mercer Patented 1
Tensleep - ???' MSL
TD'd at 2,716' MSL in Tensleep

Federal 43-30
Tensleep - 3,272' MSL

Hoya 43X-25
Tensleep - 1,966' MSL

Mineral 23X-25
Tensleep - 2,595' MSL
Madison - 2,278' MSL

Pearce #1 Well
GL = 4642' MSL
TD'd at 2,272' in Madison

Hyattville #1 Well
GL = 4,470' MSL
TD'd at 2,895' in Madison
Chugwater at 1,103' bgl

Paint Rock #1 Well
GL = 4,635' MSL
TD'd at 3,995' in Flathead?

Mercer #1 Well
GL = 4,416' MSL
TD'd at 2,985' in Big Horn?
Madion at 2,246' MSL?

Hoya 43x-25 #1 Well
U.W. 108867
KB = 4,636' MSL
TD'd at 2,956'  in Big Horn?

Hyattville #2 Well
GL = 4,460' MSL
TD'd at 3,572' in
Big Horn Formation

A 
   

    
    

    
    

   
    

    
    

    
    

    
    

    
   

    
    

    
    

    
    

    
    

    
   

    
    

    
    

    
   A

'

49-90 Massey W-47243-13
SW¼ Sect. 13, T49N, R 90W

Hyattville 03108111
SE¼ Sect. 12, T49N, R 90W

Hyattville No. 2 Hyattville No. 1 Pearce No. 1

THERMOPOLIS

CLOVERLY

MORRISON

SUNDANCE

GYPSUM SPRINGS

CHUGWATER

DINWOODY

PHOSPHORIA

TENSLEEP
AMSDEN/DARWIN

MADISON

THREE FORKS JEFFERSON
BIG HORN

A                                                                                                                     A'

`FIGURE 1- 5
Vertical Exaggeration - 1.28



 

 
 7 

On a more localized level, the Hyattville No. 2 well is located on the northeast flank 
of the Hyattville Anticline near the axis of the small synclinal feature located between 
the Hyattville Anticline and the Mercer Anticline (Figures 1-3 and 1-4).  The Hyattville 
No. 2 well penetrates the entire stratigraphic sequence from the outcropping 
Cretaceous Thermopolis shale to approximately the lower 1/3 of the Ordovician 
Bighorn Dolomite (Refer to Appendix E of this report for a detailed description of 
each of these penetrated formations).  Field investigation in the area of the Hyattville 
No. 2 well indicates that the formations trend N 56° W and dip 16° to the northeast.  
Most of these folds are controlled on their east side by out-of-basin reverse faults 
which offset lower Triassic and older formations but are masked at the surface by 
the undisturbed younger beds.  
 
The two primary water bearing zones developed by the Hyattville No. 2 well are the 
Mississippian Madison Limestone and the Ordovician Big Horn Dolomite. The 
Madison Limestone is comprised predominantly of fine- to medium-grained 
limestone with intermittent units of cherty limestone, quartz sandstone/siltstones 
(most likely solution cavity fill) and dolomite/dolomitic limestone (Sando, 1975).  The 
top of the Madison Aquifer is usually marked by the presence of the early 
Mississippian Darwin Sandstone, a fine-grained quartzitic sandstone unit.  In the 
Hyattville No. 2 well the Darwin Sandstone was approximately 16 feet thick. The 
primary fracture (solution) zone present in the Madison in the Hyattville area occurs 
within the upper 150 feet of the formation.  This interval does not appear to be highly 
fractured or disturbed in the area penetrated by the Hyattville No. 2 well based upon 
the observed production during drilling – observed flow in this section was less than 
50 gpm.  A second fracture zone at approximately 450 feet in the Madison formation 
is present in many of the oil wells west of the study area (i.e. Lite Butte Field). This 
horizon appears to be slightly fracture enhanced in the Hyattville No. 2 well as the 
production increased to approximately 100 gpm after drilling approximately 500 feet 
into the Madison Formation. The primary producing horizon in the Hyattville No. 2 
well is from the Big Horn Dolomite Formation. The Ordovician Big Horn Dolomite is a 
massive, grey, cliff forming dolomite. Production after penetrating the Big Horn 
Formation increased to over 250 gpm. 
 
The Madison Limestone is overlain by the Pennsylvanian age Amsden formation 
consisting primarily of reddish shales with a middle unit consisting of a cherty 
dolomite.  As previously mentioned, in some areas the Amsden Formation is 
underlain by the Darwin Sandstone. Because this sand formation is not hydraulically 
separated from the underlying Madison Formation, it is when present, included as a 
part of the Madison/Big Horn Aquifer system (Huntoon,1993). Underlying the Big 
Horn Dolomite is the Cambrian age Gallatin and Gros Ventre formations.  The 
Gallatin is a thick shale sequence with a lower unit consisting of massive limestone 
while the Gros Ventre consists of greenish to greenish-gray shales and limestones.  
Both the Amsden and the Gallatin act as confining layers effectively sealing the 
Madison and Big Horn formations from the upper and lower units.  Separating the 
Madison and the Big Horn are the Devonian aged Three Forks and Jefferson 
formations.  Both formations are calcareous units. The Three Forks consists 
primarily of dolomite with some silty dolomite and calcareous shales, while the 
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Jefferson is a limestone and dolomite unit.  These units could segregate the Big 
Horn and Madison into two separate aquifer systems in areas where the inherent 
permeabilities of the Jefferson and Three Forks formations are low, effectively 
sealing upward and downward migration of waters between the Madison and Big 
Horn units. Morrison-Maierle (1986) in the Shell Valley Watershed Supply Project 
near Greybull, Wyoming demonstrated by use of a packer that in the area of the 
Shell No. 2 well the Big Horn Dolomite had a 20 psi higher shut-in pressure than that 
of the Madison Formation. 
 
 
1.4.2 Hydrologic Setting 
The inherent intercrystalline primary permeability of the Madison Limestone is very 
small; the large secondary permeabilities of the Madison in most areas are 
associated with fractures and joints caused by tectonic activity (i.e. folding and 
faulting).  The secondary permeability is usually further enhanced by solution 
development of these fracture and joint systems.  Because of this highly varied 
permeability pattern, production from the Madison Limestone aquifer in the Big Horn 
Basin ranges from a low of less than 5 gpm to a high of 14,000 gpm (Western Water 
Consultants, 1983).  This variation in the Madison aquifer production was 
demonstrated during development of the Shell Valley Watershed Supply Project. 
The initial Shell Well yielded approximately 175 gpm from the Madison aquifer prior 
to hydraulic fracture enhancement, while the second Shell well, offset from the initial 
well by only 567 feet, produced nearly 300 gpm (Morrison & Maierle, 1986).  Due to 
the depth of the Madison in the Hyattville area, very little hydrologic data exists.  
Western Water Consultants, as part of their Groundwater Feasibility Study for the 
Town of Manderson (1983), reviewed drill stem tests of the Madison from six oil 
wells and derived permeabilities in the Madison from 0.03 gallons per day per 
square foot (gpd/ft2) to 0.3 gpd/ft2 with transmissivities for these same data ranging 
from 10 gallons per day per foot of drawdown (gpd/ft) to 2000 gpd/ft.  Well tests 
performed by Morrison & Maierle, Inc. (1986) on the two Shell wells yielded 
transmissivity and storativity values for the Madison aquifer of 2200 gpd/ft and 2.9 x 
10-4, respectively.  The initial aquifer test performed on the Hyattville No. 1 well on 
August 22, 1968 reported a drawdown of 411 feet at a flow rate of 130 gpm. This 
would equate to a specific capacity of approximately 0.3 and a transmissivity of 
approximately 600 gpd/ft. Lidstone (2002) during the Hyattville Water Supply Project 
– Level I study performed a brief step test on the Hyattville No. 1 well. The resulting 
specific capacities from this test ranged from 0.07 to 0.10 and averaged 
approximately 0.085. Anderson and Kelly (1980) in their evaluation of the production 
potential from the Madison Aquifer in the Renner Ranch Area which is located near 
the Zeisman Dome structure (See Figure 1-3) determined the transmissivity of the 
aquifer in this area to range from 15,000 to 20,000 gpd/ft. The thickness of the 
Madison aquifer encountered by the Hyattville No. 2 well is approximately 570 feet 
(adjusting for formation dip assuming a vertical borehole and 16° dip). 
 
The thickness of the Big Horn Dolomite in the vicinity of the Hyattville No. 2 well is 
approximately 300 feet.  Because it is predominantly comprised of a sucrosic 
textured dolomite, the Big Horn formation has a higher intrinsic permeability than the 
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Madison Limestone.  Secondary permeability for the Big Horn, like the Madison, is 
greatly enhanced by the solution development of fractures and joints caused by 
tectonic displacement, as was again demonstrated during development of the Shell 
Water Supply project.  The Big Horn Dolomite penetrated by the initial Shell well 
(Well No. 1) did not yield any water; however, Shell Well No. 2, located 567 feet 
away from the No. 1 well was observed to produce nearly 900 gpm.  It is believed 
that the second well penetrates a more highly developed fracture and joint system in 
the Big Horn than Well No. 1 (Morrison & Maierle, 1986)  (The location of the Shell 
Wells were based upon lineament features as determined by the use of a satellite 
imagery investigation.)  Western Water, during its groundwater investigation in the 
Manderson area (1983), was able to calculate a permeability for the Big Horn 
formation from one drill stem test. The estimated aquifer parameters from this test 
were a permeability of 7 x 10-1 gpd/ft2 and a resulting transmissivity of 100 gpd/ft.  
An attempt was made by Morrison & Maierle to isolate the Madison and Big Horn 
formations during their flow tests of the Shell No. 1 and 2 wells; however, the 
downhole transducer failed during the test, allowing water to infiltrate the data logger 
which destroyed all of the flow test data.  They were able to determine that the 
Madison and Big Horn formations had different shut-in pressures and were therefore 
separate aquifer systems in the vicinity of the Shell wells, the Madison being 
effectively sealed off from the lower Big Horn by the shales and tight carbonate units 
in the Three Forks and Jefferson formations. The Hyattville No. 2 well did not fully 
penetrate the Big Horn Formation and therefore an accurate thickness of this 
formation in this vicinity could not be made. No attempt was made during the aquifer 
test to isolate and test separately the production and aquifer characteristics of the 
Madison and Big Horn Formations. 
 
Recharge to the Madison Aquifer occurs primarily by direct infiltration of precipitation 
on areas of outcrop.  Additional recharge is generated by streams along the western 
flank of the Bighorn Mountains that sink into solution zones along faults and 
fractures in the Madison Limestone (Western Water, 1983).  In zones of intense 
fracturing where confining layers have been breached, recharge may also occur 
through upward or downward migration of water from underlying/overlying 
formations. 
 
1.4.3 Groundwater Rights 
Figure 1-3 shows all of the wells on record with the Wyoming State Engineer’s Office 
that have been completed in the Madison Aquifer. Most of these wells only produce 
from the Madison Formation. As shown in Figure 1-5 the Mercer #1 Well west of 
Hyatville and the Hoya 43X-25 #1 Well northeast of Hyattville have been completed 
in both the Madison and Big Horn Formations. The Paintrock No. 1 Well located 
north to northwest of the community is reported to produce primarily from the 
Cambrian Flathead Formation. The closest well to the Hyattville No. 2 well (aside 
from the Hyattville No. 1 well) producing from the Madison Formation is the Pearce 
No. 1 well which is located in Section 5, Township 49 North, Range 89 West nearly 
1½ miles to the northeast. The Pearce No. 1 well has a reported yield of 1,320 gpm. 
This is an irrigation well which produces from the upper ⅓ of the Madison Formation.   
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Due to the nature of the producing aquifers, it is not anticipated that production from 
the Hyattville No. 2 well will significantly impact the existing water rights.  It does not 
appear that the fracturing apparent in the vicinity of the Pearce No. 1 Well is that 
extensive in the locality of the Hyattville wells, as evidenced by the significant 
difference in the well productions; the Pearce No. 1 Well reportedly produce 1,320 
gpm as compared to approximately 250 gpm for the Hyattville No. 2 well and less 
than 100 gpm from the Hyattville No. 1 well.  This lack of apparent continuity in the 
fractures, although not negating communication between these wells, should 
effectively impede direct groundwater flow within the fracture system and limit it 
primarily to movement within the intrinsic framework of the limestone and dolomite 
aquifers which will significantly decrease the impact between the Pearce No. 1 and 
the Hyattville wells.   
 

 
1.5 Hyattville Well No. 1 Downhole Investigation 
 

Prior to initiating the program to drill the new 
Hyattville No. 2 well, a downhole investigation 
of the existing Hyattville No. 1 well was 
performed. The previous Level I study had 
identified and discussed the significant loss in 
production from this well and the production 
of the nuisance red sediment, however, an 
investigation of the well to try to determine 
the cause of the produced sediment and the 
loss in production was never performed. It 
was felt that an investigation of the No. 1 well 
would be beneficial to the community and the Water Development Commission. In 
the event that the cause for the loss in production and sediment production could be 
determined, it may have been feasible to rehabilitate the No. 1 well and forgo the 
need to drill a second well or the No. 1 well could have possibly been rehabilitated 
and the flow recovered to a point where it could have been used as a back-up water 
supply source to a new Hyattville well and/or used as a water supply source for the 

north end of town. On November 3, 2004, an 
attempt was made to geophysically log the 
Hyattville No. 1 Well.  The logging attempt 
was conducted to try to get a better 
understanding of the condition of the well 
including total depth, casing depth, cementing 
and casing condition.   

 
To log the well it was necessary to remove the 
plumbing on top of the well to gain access to 
the well bore.  It was hoped to lower the tools 
through the existing well control valve, but the 

valve was a globe valve rather than a gate valve.  Globe valves do not have a direct 
pathway through them like gate valves, which eliminated the possibility of lowering 
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the geophysical logging tool through the valve.  Therefore, it became necessary to 
remove the globe valve from the top of the well to log the well. 
 
The logging operations were conducted through an existing window in the well 
house, which eliminated the need for a rig to suspend a pulley above the well house.  
To avoid losing a radioactive source or something highly detrimental during the 
logging operations, the first tool that was run was a caliper tool.  This tool 
encountered an obstruction at 1,255 feet below the ground surface.  Several 
attempts were made to drive the tool through the obstruction.  The tool itself is only 1 
11/16-inches in diameter.  Therefore, the obstruction was quite substantial.   
 
Based on the results from the caliper log run, there was an element of comfort to run 
a neutron log in the well to determine characteristics of the formations outside of the 
well bore.  This tool is heavier than the caliper tool, but like the caliper tool it too 
would not go through the obstruction at a depth of 1,255 feet. The geophysical log 
did show the characteristics of the formations to the depth of the obstruction.  The 
Chugwater Formation was noted at a depth of 1,103 feet.  The log also indicated 
that the well was constructed with welded 5½-inch pipe rather than threaded and 
coupled.  Had this been one of several wells owned by the community, rehabilitation 
may have been an option.  
Because this well is the only 
source of water for the 
community, it was felt that it would 
be too risky to try to rehabilitate 
the well. Figure 1-6 is an “As-Built” 
diagram of the Hyattville No. 1 
well that has been modified to 
reflect the information learned 
from the downhole geophysical 
survey. 
 
A cement bond log was not run in 
the well because of a restriction at 
the top of the casing that was 
made for the installation of the 4-
inch well control valve.   
 
It had been reported that the 
community had experienced red, 
silty water during the first few 
years the well was used.  The 
source of the red, silty water could 
be due to a weak spot or a poor 
weld in the casing where the 
obstruction in the well was 
encountered.  The obstruction is 
in the upper portion of the 
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Chugwater Formation which would yield red silty water.  Because of the hardness 
associated with the water from the Chugwater Formation, a leak in the casing would 
“heal” itself over a period of time and probably leave a large tubercule in the area of 
the leak.  A large tubercule would account for the obstruction in the casing. 
 
In lieu of trying to rehab the existing well, it was recommended that a new well be 
drilled to replace the Hyattville No. 1 well.  It was recommended to complete the 
replacement well with 7-inch casing to the top of the Madison Formation, and drilling 
a 6¼-inch hole into the Madison.  This design would provide much more allowance 
for rehabilitation in 40 or 50 years than that provided by the Hyattville No. 1 well 
which was cased with 5½-inch diameter casing.  The 7-inch casing design will also 
allow for the installation of a pump, if necessary. Section 2 of this report describes 
the drilling and construction of the Hyattville No. 2 well. 

 
 
1.6 Population and Demand Projections 

 
The previous WWDC study (Lidstone, 2002) developed population projections and 
demand projections for 30 years.  At the end of 30 years, a peak hourly demand of 
48.2 gallons per minute was estimated with a projected population of 88 people 
based on an average demand of 197 gallons per day per capita and a peak day 
demand of 394 gallons per day per capita.  The peak daily demand of 394 gallons 
per capita per day (24.1 gallons per minute) was developed using historic use data 
and comparing the Hyattville’s use to the historic use of Greybull.  The peak hourly 
demand of 48.2 gallons per minute was developed by doubling the peak daily 
demand.  
 
Entering the Town of Hyattville, the sign indicates a population of 100 people.  At the 
time the previous study was conducted there were 53 taps on the system.  Currently, 
there are 52 taps on the system.  Many of these taps are idle and do not place 
much, if any, demand on the system.  Because of the Town’s size and location, 
many of the homes are only used on weekends or during specific times of the year, 
such as during the summer months, hunting season, etc.  The 48.2 gallon per 
minute peak hourly projection may be a bit low if there is adequate pressure and 
supply. If one were to calculate the peak hour demand based on the population of 
100, the peak day demand would be 39,400 gallons (27.4 gpm). Doubling this peak 
day demand to represent the peak hourly demand would be 54.7 gpm. Assuming 
that the demand is doubled because of the availability of water and improved 
pressure and for future growth in the Hyattville area, this still only represents a peak 
hour demand of about 109 gallons per minute. As will be discussed later in this 
report, the Hyattville No. 2 well is capable of meeting the projected demands of the 
Hyattville Improvement and Service District. 
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SECTION 2 
Well Drilling, Construction, and Development 
 
 
2.1 Introduction 
 

Design and permitting for the Hyattville No. 2 Well began in mid-December 2004, 
and bids were opened on May 16, 2005. The nearly five month delay between the 
start of the design and the bid opening date was due to the time necessary to 
perform the work required (environmental and cultural studies and public hearings) 
for the Hyattville No. 2 well to be eligible for federal funding through the State 
Drinking Water Revolving Fund. Competitive bids were received from three drilling 
contractors for this project.  The contract allowed for 60 days to complete the drilling 
and testing of the well.  To encourage as many contractors as possible to submit 
bids, the prospective bidders were encouraged to qualify their bids as to when they 
would be available to commence the project. The contract was awarded to Water 
System Drilling of Gillette who indicated that they would be on site no later than July 
9, 2005. Water System Drilling’s bid was approximately 88% of the budgeted 
amount; therefore, the project was able to be awarded without any modifications to 
the pre-bid design. The Notice to Proceed was issued to the drilling contractor on 
June 27, 2005, however, due to prior work commitments and problems completing 
these other wells, drilling of the Hyattville No. 2 well did not begin until September 
19, 2005. Construction of the Hyattville No. 2 Well was completed on November 19, 
2005 to a total depth of 3,576 feet below ground level (bgl).   
 
This section describes the drilling, construction and development of the Hyattville 
No. 2 Well. 
 
 

2.2 Design 
 

Because the anticipated demand for water was only approximately 50 gallons per 
minute as determined by the previous Level I study (Lidstone 2002), the well was 
designed to be as economical and flexible as possible by utilizing a 7-inch casing 
design. The well was cased with 7-inch casing from the surface to the top of the 
Madison Formation for several reasons.  The 7-inch casing allows for the installation 
of up to a 300 gallon per minute pump should it be necessary.  By using 7-inch 
casing, drilling of the open-hole section in the Madison and Big Horn Formations 
could be conducted with a 6¼-inch bit.  The 6¼-inch bit is one of the smallest bits 
with journal bearings that can hold up to the drilling of the hard Paleozoic formations.  
Finally, both the 7-inch casing and the 6¼-inch bits are very common and readily 
available in this area because they are standard sizes for the oil field industry.   
 
The basic design of the well consisted of installing surface casing, drilling an 8¾-
inch hole into the top of the Madison, casing this portion of the well with 7-inch 
casing and cementing it in place.  Once the cement had sufficiently cured, a 6¼-inch 
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hole would be advanced through the 
Madison Formation.  It was anticipated 
that the well would flow and there would 
be a shut in pressure between 150 and 
200 psi.  Therefore, an 8-inch valve was 
installed at the surface to control the 
flow once the well was drilled.  (See 
Figure 2-1.) The anticipated depth to 
the top of the Madison Formation was 
2,350 feet. As will be discussed later in 
this section, the Madison Formation 
was encountered approximately 300 
feet deeper at a depth of 2,654 feet 
below ground surface. 
 
.   

 
2.3 Permitting 
 

An Application for Permit to Appropriate Groundwater was filed with the State 
Engineer's Office on April 14, 2005, and a permit (U.W. 167102) was approved on 
April 28, 2005 and received on May 3, 2005.  This application was filed as a “Test” 
well, therefore, there was no discharge volume being designated for beneficial use 
as part of the permit application.   
 
Subsequent to the completion of the aquifer-testing program, it was determined that 
the Hyattville No. 2 well would meet the desired design flow and the quality of the 
water was similar to that produced from their existing well.  Therefore, the recently 
formed Hyattville Improvement and Service District has decided to pursue funding to 
purchase this well and tie it into the existing water system.  Based on this decision 
by the Hyattville I&SD, on May 16, 2006, a Statement of Completion Form (U.W. 6) 
was submitted to the State Engineer’s Office describing the final design of the 
Hyattville No. 2 well.  At this same time, an Application for a Permit to Appropriate 
Groundwater, designating the Hyattville No. 2 well for “Miscellaneous” use with a 
discharge rate of 200 gpm was submitted. This permit was approved by the 
Wyoming State Engineer’s Office (SEO Permit No. U.W. 175822).  Copies of all of 
the State Engineer’s Office permits are contained in Appendix H of this report. 
 
An application for a notice of intent for Temporary Discharge was filed with the 
Wyoming Department of Environmental Quality (WDEQ), Water Quality Division - 
NPDS Program on April 1, 2005, and approval was granted on May 6, 2005 with an 
authorization number WYG720088. A Notice of Termination was submitted to 
WDEQ on March 31, 2006 which stated that all activities associated with this 
discharge permit had terminated. 
 
Because the well was drilled as part of a WWDC Level II project, the well did not 
need to be permitted individually through the WDEQ.  Instead, the well was drilled 

FIGURE 2-1
2'

-6
" 

MA
X.

8" AWWA
BLIND FLANGE

8" 200 PSI FLG'D
GATE VALVE

8" AWWA FLANGE

8" ASTM A- 53
GR. B STD. WT.
STEEL PIPE

8" SERIES 600- 2000 PSI
API (MIN.) FLANGE
(TYP 2)

7" COUPLING

7" O.D. 23# CASING

NOTE: FITTINGS TO BE
WELDED OR THREADED

╜" TAP WITH NIPPLE
AND ╜" GATE VALVE

AND PLUG

7" X 8 5/ 8" API
REDUCER



 

 
 15 

under the WWDC/DEQ Memorandum of Agreement (DEQ Policy No. 4.6.1), Permit 
No. 95-123.  Similar to the requirements with the SEO test well permit, as part of the 
design process to tie this well into the Hyattville water supply system, a new Permit 
to Construct will need to be filed with WDEQ.  A copy of our letter to the WDEQ 
Lander, Wyoming office that states our intent to drill this test well under the 
WWDC/DEQ Memorandum of Agreement is presented in Appendix H. 
 
Finally, because all of the drilling activities were to be located on privately owned 
lands, a temporary access agreement was completed with the land owner.  This 
agreement was entered into between Wester-Wetstein & Associates, Inc. and the 
landowner, Carolyn and John Alm, on June 6, 2005. A copy of the plat describing 
the temporary water well easement is included in Appendix H.   
 
All of the requisite permits and access agreements were secured prior to drilling the 
Hyattville No. 2 well. Also, to make the well eligible for State Revolving Fund monies 
an environmental report we conducted prior to bidding the well.  The environmental 
report has been prepared as a stand alone document. 

 
 
2.4 Well Construction 
 

Site preparation began on September 19, 2005 and was completed on September 
25, 2005.  Following rigging up and digging the mud pits, the contractor drilled 
approximately 50 feet of 14¾-inch diameter borehole and set 62 feet of 9⅝-inch 
diameter surface casing.  The contractor attempted to cement the surface casing in 
place by mixing the Type I/II cement on site and using his equipment to displace it 
from the bottom of the casing to the surface. While cutting the extra casing off and 
preparing to weld the flange for the gate valve it was noted that the cement had not 
set. The surface casing was re-cemented by first nippling up a swedge to the 
surface casing and pumping fresh water down the casing in order to regain 
circulation around the casing. In addition to pressuring up the borehole with water, 
the contractor attached his elevators to the surface casing and worked the casing up 
and down to help break up any remaining cement bond. After regaining circulation, 
preparations were made to re-cement the surface casing in place. The contractor 
first dug an additional pit (approximately 10’ long by 7’ wide by 5’ deep) and filled it 
with water. He next mixed 84 sacks of type I/II cement, two bags of CaCl2 and 2 
bags of bentonite with the water and this slurry was pumped down the casing. Good 
returns of cement were noted at the surface and the excess cement was left inside 
the surface casing. After allowing the cement to cure for 18 hours, the contractor 
nippled up the discharge piping and began drilling out the cement and beneath the 
surface casing.   
  
Water System Drilling drilled out from under the surface casing with a bottom hole 
assembly consisting of an 8¾-inch diameter long shank button bit and six (6) 6-inch 
drill collars.  Drilling of the 8¾-inch borehole was initiated on September 29, 2005. 
Although the drilling contractor had noted that the long shank button bits were used 
successfully in the Powder River Basin, they did not perform very well in the 
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Cretaceous and older formations in the Big Horn Basin. A review of Appendix D 
shows that it required 12 bit changes to drill the 8¾-inch borehole and the average 
footage drilled for each of the long shank button bits was only 225 feet. The inability 
of these button bits to cut the formations caused the drill pipe to wallow around in the 
borehole which resulted in the borehole being worn to an average diameter of 11⅛ - 
inches. It required 18 days to drill the upper section of the Hyattville No. 2 well from 
the lower Cretaceous Thermopolis Shale to into the Madison Formation. The 
contractor finished drilling the 8¾-inch borehole on October 23, 2005 at a depth of 
2,656 feet. After the 7-inch casing was set, cemented in place and allowed to cure 
for a week, drilling of the 6¼-inch borehole commenced. The open-hole section of 
the well was advanced to the total depth of 3,576 feet bgl. Drilling of the Hyatteville 
No. 2 well was completed on November 12, 2005.  
 
The 8¾-inch borehole was drilled using a bentonite based drilling fluid. The 6¼-inch 
borehole was drilled using a chlorinated, fresh-water drilling fluid.   
 
Deviation surveys were performed regularly during the drilling of the 8¾-inch 
borehole.  Borehole deviations ranged from less than a ¼ degree to just slightly over 
¾ degrees. The records of the borehole deviation surveys are contained in Appendix 
D to this report.   
 
On October 24, 2005, sixty (60) joints of 7-inch, 23 lb/ft, J-55 steel casing and six (6) 
joints of 7-inch, 20 lb/ft, J-55 steel casing was set and cemented in place in the 8¾-
inch (nominal 11⅛-inch diameter) borehole. The last 6 joints installed (upper 247 
feet) are 20 lb/ft casing. The casing was landed without any problems at a depth of 
2,655 feet bgl.  A total of ten (10) centralizers were spaced along the length of the 7-
inch casing.  After the casing was landed, the cementing subcontractor (Sanjel) 
rigged up and the 7-inch casing was cemented in place. Because of the extra 
borehole volume required (nominal borehole diameter of 11⅛-inch instead of the 
gage diameter of 8¾-inches), additional cement was required. The cement 
subcontractor had to mobilize bulk trucks out of both its Mile City, Montana and 
Buffalo, Wyoming sites to 
supply the cement required. 
The original contract amount 
to cement the casing in 
place (assuming gage hole 
to a depth of 2,400 feet with 
60% excess was 410 sacks 
of “Light” (Poz:G:Gel) 
cement with 2% CaCl2 and 
¼ lb/sack of flocele (slurry 
volume - 1.29 cubic feet per 
sack of cement (cu.ft/sk)) 
followed by 30 sacks of type 
“G” cement with 1% CaCl2 
and ¼ lb/sack of flocele 
(1.15 cu.ft./sk).  A “light” 
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cement was used because it has a lighter slurry weight than the type “G” cement 
which helps to minimize the column weight of the cement so that the potential of the 
cement being lost by being forced out into the more porous formations is reduced.  
However, because of the larger borehole diameter and deeper depth (2,657 feet), 
the volume of cement required to cement the 7-inch casing in the nominal 11⅛-inch 
borehole needed to be increased significantly. The volume of cement ordered (with 
30% excess above the calculated annular space volume) was 1,110 sacks of “Light” 
(Poz:G:Gel) cement with 2% CaCl2 and ¼ lb/sack of flocele (slurry volume - 1.29 
cubic feet per sack of cement (cu.ft/sk)) and 100 sacks of type “G” cement with 1% 
CaCl2 and ¼ lb/sack of flocele (1.15 cu.ft./sk).  At the conclusion of the cementing 
operations approximately 51 barrels (bbls) of cement were circulated to the pits.   
 
Open-hole geophysical logs were run on both the 8¾-inch diameter borehole and on 
the 6¼-inch diameter borehole.  On October 23 and 24, 2005, prior to running the 7-
inch casing, Century Geophysical Corporation ran a gamma, short arm resistivity 
and caliper log (logging run #1) and a neutron and long arm resistivity (logging run 
#2) from 2,657 feet bgl to the surface casing.  On December 28, 2005, after the well 
had been extensively flow tested, the 6¼-inch diameter borehole was logged by 
Goodwell, Inc. out of Upton, Wyoming using a Induction Electrical log ((SP, gamma, 
caliper and resistivity logs) suite from near the bottom of the well, 3,530 feet bgl to 
the bottom of the 7-inch casing. A density log was not run due to concerns by the 
geophysical logging subcontractor of losing the logging tool with a radioactive source 
in the well. It is a requirement from the Nuclear Regulatory Commission that a well 
which has been completed in a freshwater aquifer system cannot be logged with a 
radioactive source unless it can be guaranteed that the logging tool can be retrieved. 
The logging subcontractor, who had recently received notice from the Nuclear 
Regulatory Commission concerning logging of freshwater wells with a radioactive 
source, requested assurances in the field that he could be guaranteed that the 
radioactive sourced logging tool could be retrieved. Both the drilling contractor and 
the Engineers were unwilling to take on the responsibilities of guaranteeing that the 
logging tool could be retrieved; therefore, a density log survey was not performed on 
the lower section of the Hyattville No. 2 well. Copies of these logs are contained in 
the pocket at the back of this report. 
 
As mentioned previously, the logging tool used to log the 6¼-inch diameter borehole 
encountered a fill section in the lower portion of the well and it could not be lowered 
to the bottom of the drilled borehole (TD = 3,576 feet). The lower portion of the well 
had been filled in from approximately 3,530 feet to 3,576 feet (46 feet of fill). This fill, 
in conjunction with the exposed shales directly beneath the 7-inch casing (the initial 
50 feet of 6¼-inch borehole encountered a significant amount of shale), prompted a 
request to the WWDC to re-enter the well with a sand pump on a sand line to try to 
remove the lower fill zone. This request was approved by the WWDC staff. 
 
Although completed in the Madison Formation, it appeared that the 7-inch casing 
had been landed in the weathered section of the Madison in an area dominated by 
thin shale zones and shale filled cavities in the weathered limestone. The top of the 
Madison Formation was determined in the field during the drilling phase primarily 
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based on drilling characteristics, reinforced by some small limestone shows in the 
drill cuttings. Because of the lack of variation in the drill cuttings, it was believed that 
most of the drill cuttings being returned while drilling near the top of the Madison 
Formation were up-hole contamination (slough material from above the drill bit 
depth). This was later confirmed by the caliper log which shows the borehole in the 
Horseshoe shale member of the Amsden Formation to be well over 11” (up to as 
much as 14” in diameter). The gage hole for the upper portion of the well was 
supposed to be 8¾-inches. Also, because of the lost circulation material (LCM) in 
the borehole, the drill cutting recovery was poor. Therefore, since the drill cuttings 
were questionable, the drilling records from the two Wildhorse wells east of 
Manderson were reviewed in an effort to assist in picking the top of the Madison. 
The essential information reviewed were the penetration rates from the two wells. 
Both of these wells exhibited a distinct drilling break (increase in the penetration 
rate) at the top of the Madison Formation. A drilling break was encountered in the 
Wildhorse No. 1 well at a depth of 10 feet above the well integrated Madison 
Formation where the penetration rate went from greater than 10 minutes per foot 
(min/ft) to 2 min/ft until hitting the Madison Formation where it slowed down to 15 
min/ft again. The increased drilling rate was associated with a sandstone overlying 
the Madison Formation. In the Wildhorse No. 2 well the drilling break occurred at a 
depth approximately 6 feet above the Madison top. The penetration rates increased 
from greater than 10 min/ft to less than 5 min/ft through the weathered Madison 
before dropping back to 10 min/ft in the Madison. The decision to stop drilling and 
set casing in the Hyattville No. 2 well was made when a drilling break was 
encountered at a depth of 2,638 feet.  Penetration rates increased from greater than 
15 min/ft to less than 4 min/ft from approximately 2,638 feet to 2,650 feet. The rate 
of drilling slowed again at 2,652 feet where it slowed to 8 min/ft and finally down to 
20 min/ft at a depth of 2,656 feet where drilling was shut down and casing set.  
  
Because these exposed shales in the upper Madison Formation can often lead to 
problematic wells with respect to turbid water and potential borehole collapse, a 
sand pump program was initiated. The reasoning behind the sand pump program 
were three fold; 1) to try and determine the source of the material in the fill section 
(determine if the exposed upper shale zone was the source and/or a potential 
problem); 2) see how easy it would be to remove the fill – this would be a factor in 
deciding if a liner should be installed in the open-hole section; and 3) determine if 
production from the lower borehole area had been impacted by the fill material. 
 
Weston Engineering out of Upton, Wyoming was contracted to remove the fill from 
the bottom of the well utilizing a pump service rig with a sand line and a sand pump. 
Weston mobilized to the Hyattville No. 2 well location on February 3, 2006.  On 
February 6, 2006 Weston began removing the fill section with a sand pump. They 
made two successful runs with the sand pump and were able to easily penetrate and 
remove the fill material (Figure 2-2). On the third run with the fishing tool, the rod 
came unscrewed from the sand pump and the sand pump was lost downhole. Using 
three joints of 2⅞-inch tubing and an overshot fishing tool Weston Engineering was 
able to remove the sand pump from the well on February 7, 2006. After retrieving the 
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sand pump it was 
decided to terminate 
the sand pump/fill 
removal operations 
without completely 
removing the fill 
section. 
 
However, a substantial 
amount of information 
was learned from the 
work conducted by 
Weston.  First and 
foremost it was found 
that no additional fill 
had settled in the well 
since the well was 
logged even though 
the well had been 
allowed to flow wide 
open a couple of times during this period. 
 
Second, based on the fill material 
recovered, it appears the source of 
the material in the bottom of the well 
is predominantly shale from the 
Devonian Three Forks Formation 
(See Figure 2-2 and Appendix Section 
E). A review of the caliper log on this 
section of the well (3,250 feet to 3,324 
feet) shows that there is not much in 
the way of sloughing in this area; in 
fact, this is a gage section of the 
borehole. A review of the caliper log 
further shows that there is not enough 
volume from all of the washed out 
zones in the open section of the well 
to equal the volume of material 
required to fill the bottom of the 
borehole from 3,576 feet to 3,530 
feet, bgl (assuming a borehole 
diameter of 6¼-inches). Based on the 
rounded nature of this fill material and 
its source area, it is believed that this 
fill material consists of drill chips and 

FIGURE 2-2
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fragments that were dislodged and never removed from the well during the drilling 
operations. These chips and fragments were rolled around in the borehole until 
finally settling out at the conclusion of the well drilling phase. 
 
Third, it was determined that the material could be removed from the well with a 
sand pumping operation. This information was critical in that, if in the future, a 
section of the borehole wall were to collapse, the removal of the fill would be 
relatively easy and inexpensive. If it were difficult to remove the fill, it would have 
given some credence to installing a slotted liner through the open-hole section of the 
well in order to maintain the well integrity. 
 
Fourth, some useful information with respect to the open section of the well was 
determined. There are a few tight spots in the open-hole, well-bore from the caliper 
log run in the well.  During the fishing operations, Weston Engineering tripped into 
the open-hole with a fishing tool that was 5¾-inches in diameter, which is just ½ inch 
smaller in diameter than the 6¼-inch borehole.  The fishing tool was lowered into the 
well with 3 joints of tubing at the end of a sand line.  The overshot tool made it 
through the tight spots in the well with a minimum of effort and was successfully able 
to grasp hold of the sand pump barrel and bring it out of the well.  This indicates that 
the tight spots are not very tight and that even though it was necessary to work the 
overshot tool a little bit to get through a couple of these tight spots, nothing sloughed 
down on top of the sand pump barrel that prevented Weston from retrieving it. If 
there were even a slight instability problem associated with these tight spots, it 
would not have been possible to get the fishing tool by them on the end of a sand 
line with just the three sections of tubing. If these sections were unstable, material 
would have sloughed in on top of the sand pump barrel during the efforts to run the 
overshot tool through the tight sections which would have prevented the fishing tool 
from grasping and retrieving it. The latter statement is critical with respect to the 
potential for the borehole to collapse in the upper-most open-hole section of the well. 
While entering and existing the borehole with the sand pump, the borehole walls 
were significantly agitated. If the upper exposed shale were an immediate threat to 
cave off of the borehole wall, this agitation should have initiated a section of the 
borehole wall to slough. As further proof of the stability, the well has been open and 
closed several times prior to performing the pump tests, during the pump tests and 
after the pump tests. Additionally, the Hyattville I & SD has utilized the well 
throughout the summer of 2006. If the well’s integrity was so poor to cause concern 
for immediate borehole collapse there should have been evidence of dissolution of 
the shale fill by discoloration of the water during its use, during the well test and 
during the sand pump operation. 
 
Fifth, because the water only “dirtied up” briefly (turbid for less than a minute) while 
removing the fill material with the sand pump, this would indicate that there is very 
little to no production originating from the lower section of the well.  
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2.5 Well Development 
 

Due to the flowing conditions associated with this well, the well was not developed. 
In lieu of the typical well development efforts such as air-lifting, bailing/surging 
and/or overpumping, the well was allowed to flow freely while the drilling rig was 
being rigged down and de-mobilized from the site.  By allowing the well to flow free 
for this time period, most of the debris in the well above the producing horizons 
should be removed from the well. The fact that the well has filled in below a depth of 
3,530 feet, bgl and that during the sand pumping and fishing operations the water 
from the well did not become dirty is indicative of a lack of production from the well in 
the area of the fill. 
 
The drill rig was de-mobilized from the site on November 19, 2005. After waiting a 
couple of weeks to run the geophysical logs on the 6¼-inch diameter borehole, it 
was decided to perform the flow tests before the geophysical logs were run so that 
the production potential from the well could be determined in order to begin the 
procedures necessary to secure the funding required to tie this well into the 
Hyattville water system.  The testing procedures and results are explained in detail 
in Section 3 of this report. 

 
Construction of the Hyattville No. 2 Well is summarized in Table 2-1, and an as-built 
diagram of the well is shown in Figure 2-3.  Several Appendices provide additional 
information as well.  Appendix B is a detailed well history, Appendix C shows 
penetration rates throughout the stratigraphic sequence, Appendix D is a bit record 
and deviation record, and Appendix E is a lithologic description of the material 
encountered.  
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TABLE 2-1 
Hyattville No. 2 Well Summary 

 
Owner: WWDC 
 
DEQ Permit to Construct Number: 

 
DEQ/WWDC MOA 

 
State Engineer Permit Number: 

 
U.W. 167102 

 
Location: 

 
Tract 69, Resurvey,  Township 49 North, Range 89 and 90 West 

 
Surface Elevation: 

 
4,460 feet MSL 

Total Depth: 3,276 feet BGL 

Formations Tops (GL): Surface            Cretaceous Thermopolis Shale 
274                   Cretaceous Rusty Beds 
340                   Cretaceous Cloverly 
462                   Jurassic Morrison 
670                   Jurassic Sundance 
1,000                Jurassic Gypsum Springs 
1,190                Triassic Chugwater 
1,928                Permian Dinwoody 
1,981                Permian Phosphoria 
2,318                Permian Pennsylvanian Tensleep 
2,462                Pennsylvanian Amsden 
2,638                Mississippian Darwin Sandstone 
2,654                Mississipian Madison 
3,250                Devonian Three Forks 
3,324                Devonian Jefferson 
3,354                Ordovician Big Horn 

 
Hole Diameter (GL): 

 
0 - 50 ft      = 14¾-inch 
50 – 2,657 ft     = 8¾-inch 
2,657 - 3,576 ft      = 6¼-inch 

 
Casing (GL): 

 
0 - 50 ft = 9⅝-inch O.D. 36 lb/ft, API J-55 steel casing 
0 – 265 ft = 7-inch O.D. 20 lb/ft, API J-55 steel casing 
265 – 2,655 ft        = 7-inch O.D. 23 lb/ft, API J-55 steel casing 

 
Drilling and Completion Dates: 

 
September 19, 2005 to November 12, 2005 

 
Testing Dates: 

 
December 1-2, 2005 
December 12-16, 2005 

 
Drilling Contractor: 

 
Water System Drilling, Inc. - Gillette, Wyoming 

 
 

 
Equipment: Speedstar SS40 

 
Cementing Contractor: 

 
Sanjel - Buffalo, Wyoming and Miles City, Montana 

 
Geophysical Logging Contractor: 

 
Century Geophysical, Gillette, Wyoming 
Goodwell, Inc. - Upton, Wyoming 
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FIGURE 2-3

SHALE SANDSTONE MUDSTONE/CLAYSTONE SILTSTONE LIMESTONE GYPSUM DOLOMITECLAY

0

500

1000

1500

2000

2500

 D
EP

TH
 IN

 F
EE

T

3000

3500

PENNSYLVANIAN

ALCOVA

RED
PEAK

THERMOPOLIS

PERMIAN

TRIASSIC

CRETACEOUS

MISSISSIPPIAN

RUSTY BEDS

THREE FORKS
AND JEFFERSONDEVONIAN

C
H

U
G

W
A

TE
R

 G
R

O
U

P

MADISON

MORRISON

JURASSIC

GYPSUM SPRINGS

CLOVERLY

SUNDANCE

DINWOODY

PHOSPHORIA

TENSLEEP

AMSDEN

ORDOVICIAN BIG HORN

CAMBRIAN GALLATIN

DARWIN SS

CONSTRUCTION DETAILS

7-INCH O.D., J-55, 23 LB/FT 
STEEL CASING (UPPER 265'
IS 20 LB/FT CASING)
SET AT 2,656 FEET BGL,
CEMENTED TO SURFACE

WELL TD
3,572 FEET BGL

FORMATIONPERIOD

8¾-INCH DIAMETER
BOREHOLE 50 FEET
TO 2,657 FEET BGL
(AVERAGE DIAMETER OF
BOREHOLE 11 1/8-INCHES)

9 5/8-INCH DIAMETER,
SURFACE CASING
SET AND CEMENTED
IN PLACE 50 FEET BGL

6¼-INCH DIAMETER
BOREHOLE, 2,656 FEET
BGL TO WELL TD

CENTRALIZERS

NEAT CEMENT GROUT
(1,110 SKS LITE CEMENT
[POZ:G:GEL] FOLLOWED BY 
100 SKS OF TYPE G CEMENT)

LITHOLOGY/GEOPHYSICAL LOG

Hyattville No. 2 Well
"As-Built"

14¾-INCH DIAMETER
BOREHOLE 0 TO 50' BGL
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SECTION 3 
Well and Aquifer Testing  
 
 
3.1 Introduction 
 

The first test was a constant drawdown test where the back pressure was 
maintained at 60 psi in order to readily verify if the well was capable of meeting the 
projected peak hour and maximum day demands of the recently formed Hyattville 
Improvement and Service District. This test was performed on December 1 and 2, 
2005.  The discharge rate was measured using an 8” x 4” orifice weir.  Following the 
initial constant drawdown test, a long term constant drawdown test was ran for three 
days from December 12 through December 15, 2005.  Each of these tests is 
described in more detail below and the test data are contained in Appendix G. 

 
 

3.2 Constant Drawdown Test with 60 psi Backpressure 
 

 One component of the Hyattville water supply system under evaluation during the 
construction and testing of the Hyattville No. 2 well was trying to decide if the well 
could provide the peak hour flow at system pressure if the tank was taken out of 
service for repair or maintenance.  In order to address this question, the initial flow 
test conducted was 
a constant 
drawdown test 
where the 
backpressure on 
the well was 
maintained at 60 
psi. The results of 
this test are shown 
graphically in 
Figure 3-1.   
  
The pressure on 
the flowing well was 
measured using a 
pressure gage 
tapped into the side 
of the steel casing. 
The flow was 
measured using an 
8” x 4” orifice weir. The initial shut-in pressure at the start of the test was 202 psi and 
as mentioned earlier, the backpressure was held at 60 psi. Therefore, the constant 
drawdown in the well was 142 psi (328 feet). This test was conducted for just short 
of one day (1,310 minutes or 21.8 hours). The flow during this test ranged from 280 

FIGURE 3-1

HYATTVILLE WELL NO. 2
CONSTANT DRAWDOWN TEST WITH 60 PSI BACKPRESSURE
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gpm at the start of the test to 180 gpm at the end of the test. A review of the test 
data in Figure 3-1 shows that the data points are fairly erratic. Due to the 
configuration of the test valving, air was introduced into the discharge piping and 
was being partially vented through the manometer tube on the orifice weir. This air 
caused the manometer readings to 
fluctuate which results in the fairly 
random appearance of the data in 
Figure 3-1. ). 
 
Using a method of analysis 
developed by Jacob and Lohman 
(1952), a transmissivity value of 
1,900 gpd/ft was calculated for the 
aquifer in the immediate area of the 
Hyattville No. 2 well. From this 
transmissivity and using an imperical 
equation developed by Driscoll 
(1986), the specific capacity of the 
aquifer is slightly less than 1 gallon per minute per foot of drawdown (0.95 gpm/ft). 
This specific capacity is nearly three times that of the Hyattville No. 1 (0.32 gpm/ft) 
as calculated from the initial flow test performed on that well immediately following 
its completion (State Engineer’s Office Statement of Completion Records). 

 
In Section 1.6 of this report the projected peak hour demand for the Hyattville 
system was calculated to be approximately 55 gpm. After nearly one day of flowing, 
the Hyattville No. 2 well is still capable of producing approximately 3¼ times this flow 
volume with a back pressure of 60 psi. 
 
Recovery data was collected for just over one hour after the well was shut in. These 
data are listed in Appendix G. The well had recovered to within 98% of its static 
pressure within this short time frame. 

 
 
3.3 Sustained Constant Drawdown Test  

 
A long term constant drawdown test was conducted on the Hyattville No. 2 well from 
December 12, 2005 to December 15, 2005. Flow was monitored using both an 8” x 
4” orifice weir and a 6-inch McCrometer flow meter. Drawdown was measured using 
a pressure gage for the flow test and an In-Situ Hermit 3000 Data Logger with a 250 
psi transducer was used to measure and record the recovery data. The well was 
allowed to flow wide open with no backpressure; therefore, the total drawdown 
(constant drawdown value) was 473.5 feet (shut-in pressure was 205 psi). The 
discharge varied from a high of 312 gpm to 218 gpm at the end of the three day test. 
These data are again tabulated in Appendix G. 
 
Using the Jacob and Lohman (1952) method of analysis, a transmissivity value of 
1,700 gpd/ft was calculated from the long term constant drawdown flow test. These 
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data are shown graphically in Figure 3-2. The specific capacity associated with a 
transmissivity of 1,700 gpd/ft is approximately 0.85 gpm/ft. These values are in 
general 
agreement with 
the values 
calculated from 
the initial constant 
drawdown test 
discussed 
previously. 
 
Confined aquifers, 
especially 
fractured aquifer 
systems, are also 
influenced by 
barometric 
pressure changes.  
These pressure 
changes were not 
monitored during 
the constant rate 
test, however, as 
shown in Table 3-1 below, the difference between the minimum and maximum 
readings for the four day test period is only 0.61 inches of mercury which converts 
into approximately 0.7 feet of water.  Based on the stability of the barometric 
pressure presented in Table 3-1, the test data was not significantly influenced by 
changes in the atmospheric conditions.  The following are the minimum and 
maximum atmospheric pressure readings from the four-day test period. 
 
 
                    TABLE 3-1 
          Barometric Pressure Readings - Inches Mercury (Hg) 

                         Worland Airport 
 

 Date   Minimum  Maximum 
 12/12/05  29.89    30.36 
 12/13/05  29.78   30.15 
 12/14/05  30.16   30.37 
 12/15/05  30.21   30.39 
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3.4 Recovery Tests  
 
Recovery data were collected following both constant drawdown tests. As mentioned 
in Section 3.2 of this report, following the initial flow test, the well recovered to within 
98% of its static pressure in approximately one hour. The recovery following the long 
term flow test was not as rapid. Recovery data were collected following this test for 
over 8 hours. 
Monitoring of the 
recovery data was 
limited to just this 
8 hour period to 
minimize the 
potential of 
freezing and 
breaking the well 
head assembly. 
The maximimum 
daily temperature 
during this test 
period did not 
reach above 
freezing 
(maximum 
temperature was 
30° F). At the end 
of this time period 
the well had 
recovered to within 93% of its static water pressure. These data are tabulated in 
Appendix G and are shown graphically in Figure 3-3.  A check on the transmissivity 
values calculated from the flow test data was made using the recovery data and a 
method developed by Jacob (1963) using a weighted average of the measured 
discharge during the flow test. As shown in Figure 3-3, the calculated transmissivity 
from the recovery data (1,850 gpd/ft) is in close agreement with the two 
transmissivity values calculated from the flow test data. 
 

 
3.5 Summary 
 
Based on the results of the two flow tests performed, the Hyattville No. 2 well will be 
capable of meeting the projected demands for the Hyattville Improvement and 
Service District. The well also allows for some operational flexibility to the Hyattville 
system by being capable of meeting the peak hour demand. This will allow the 
storage tank to be taken off of line for maintenance or repair without the need for a 
redundant storage facility. The apparent transmissivity in the Hyattville No. 2 well 
area is approximately 1,800 gpd/ft. This average was calculated from the results of 
the two flow tests and the recovery data following the long term flow test. Using this 
transmissivity value and a storage coefficient of 1 x 10-4, it is projected that the 

FIGURE 3-3
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Hyattville No. 2 well will be capable of providing projected peak hour flow of 55 gpm 
for the entire peak demand period.   
 
 
There are several other wells in the Hyattville area that are completed in the 
Madison Aquifer system. The closest of these wells is the R.C. Pearce No. 1 well 
which is located approximately 1¾ miles east of the Hyattville No. 2 well. This well is 
an irrigation well with a reported yield of 1,320 gpm. Due to the large separation 
distance and the low flow associated with the Hyattville No. 2 well, the Hyattville No. 
2 well will have no measurable impacts upon the Pearce No. 1 well.  
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SECTION 4 
Water Quality 
 
 
4.1 Water Quality 
 

A water sample was taken near the conclusion of the long term constant drawdown 
test and submitted to an EPA certified laboratory for analysis.  The result of this 
analysis is compared to EPA primary and secondary drinking water standards in 
Table 4-1.  Table 4-1 also compares the quality of the water from the Hyattville No. 1 
well with the water from the Hyattville No. 2 well. In addition, the temperature, 
conductivity and pH of the water were monitored throughout each of the aquifer tests 
performed.  The laboratory analyses are presented in Appendix F. 
 
At the onset of this project, the residents of the Hyattville community had voiced their 
concerns about the potential for developing a water supply source of inferior quality 
or dissimilar quality to that which is produced from the existing well. As shown in 
Table 4-1, the quality of the water from the Hyattville No. 2 well is very good and is 
nearly identical to that produced from the Hyattville No. 1 well. Overall the quality of 
the water from the No. 2 well is slightly better than that produced from the existing 
No. 1 well.  The water is hard (hard water has a hardness between 150 and 300 mg/l 
CaCO3 – the Hyattville No. 2 well has a hardness of 200 mg/l as CaCO3). The water 
is within all the primary and secondary EPA standards. The lab analysis also shows 
that the tests for total coliform and e-coli coliform were negative.   
 
Temperature, conductivity and pH were monitored during the long term constant 
drawdown test.  These data are tabulated in Appendix G. The water temperature 
rises steadily from approximately 19.3° C (66.7° F) at the beginning of the test to a 
temperature of 21.9° C (71.4° F) at the conclusion of the test. The conductivity and 
the pH of the discharged water remains fairly constant over the length of aquifer test.  
The pH ranged from 7.68 to 7.97 while the conductivity ranged from 337 to 358 
micrmhos per centimeter. The field recorded conductivity and pH values are in close 
agreement with the laboratory results (pH of 7.65 and conductivity of 351 
micromhos/cm). 
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TABLE 4-1 
 

Water Samples Comparison with EPA Drinking Water Standards 
Hyattville No. 2 Well and Hyattville No. 1 Well 

 
 

Parameters 
(mg/l except or as noted) 

 
EPA Maximum 
Contaminant 

Level 

Hyattville 
No. 2 Well 
12/13/05 

 
Hyattville 

No. 1 Well 
9/21/79 1 

 
Primary EPA 
Parameters 

 
 

 
 

 
 

 
Regulated VOC's 

 
Various 

 
ND 

 
NA 

 
Synthetic Organic 
Chemicals 

 
Various 

 
ND 

 
NA 

 
Total Trihalomethanes 
(µg/l) 

 
100 

 
ND 

 
NA 

 
Pesticides/Herbicides 

 
Various 

 
ND 

 
NA 

 
Antimony 

 
0.006 

 
ND 

 
NA 

 
Asbestos 

 
* 

 
NA 

 
NA 

 
Arsenic 

 
0.01  

 
ND 

 
NA 

 
Barium 

 
2.00  

 
ND 

 
<0.05 

 
Beryllium 

 
0.004 

 
ND 

 
NA 

 
Cadmium 

 
0.005 

 
ND 

 
NA 

 
Chromium 

 
0.10 

 
ND 

 
<0.01 

 
Copper 

 
1.30a 

 
ND 

 
NA 

 
Cyanide 

 
0.20 

 
ND 

 
NA 

 
Fluoride 

 
4.00 

 
0.20 

 
0.50 

 
Lead 

 
0.015a 

 
ND 

 
NA 

 
Mercury 

 
0.002 

 
ND 

 
NA 

 
Nickel 

 
0.10 

 
ND 

 
NA 

 
Nitrite (as N) 

 
10.00 

 
NA 

 
NA 

 
Nitrate + Nitrite (as N) 

 
10.00 

 
0.38 

 
2.9 

 
Selenium 

 
0.05 

 
0.011 

 
NA 

 
Thallium 

 
0.002 

 
ND 

 
NA 
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Parameters 
(mg/l except or as noted) 

 
EPA Maximum 
Contaminant 

Level 

Hyattville 
No. 2 Well 
12/13/05 

 
Hyattville 

No. 1 Well 
9/21/79 1 

Radionuclides    
 
Uranium 

 
0.03 

 
ND 

 
NA 

 
Radium 226, pCi/l 

 
5.0b 

 
NA 

 
NA 

 
Radium 228, pCi/l 

 
--b 

 
ND 

 
NA 

 
Gross alpha, pCi/l 

 
15.00 

 
ND 

 
NA 

 
Gross beta, pCi/l 

 
--b 

 
NA 

 
NA 

 
Radon pCi/l 

 
NS 

 
NA 

 
NA 

 
 
RR

 
 

 
 

 
 

 
Secondary EPA 
Parameters 

 
 

 
 

 
 

 
Acidity (mg/l as CaCO3) 

 
NS 

 
ND 

 
NA 

 
Alkalinity (mg/l as 
CaCO3) 

 
NS 

 
190 

 
NA 

 
Bicarbonate 

 
NS 

 
232 

 
225 

 
Boron 

 
NS 

 
ND 

 
NA 

 
Calcium 

 
NS 

 
41 

 
54 

 
Carbonate 

 
NS 

 
ND 

 
0 

 
Chloride 

 
250.00 

 
1 

 
3.5 

 
Color (color units) 

 
15  

 
ND 

 
NA 

 
Conductivity (µmhos/cm 
@ 25oC) 

 
NS 

 
351 

 
NA 

 
Corrosivity (Langlier 
Index) 

 
$0 

 
0.17 

 
NA 

 
Foaming Agents 

 
0.5 

 
ND 

 
NA 

 
Hardness as CaCO3 

 
NS 

 
200 

 
225 

 
Iron 

 
0.30 

 
ND 

 
0.2 

 
Manganese 

 
0.05 

 
ND 

 
<0.05 

 
Magnesium 

 
NS 

 
23 

 
22 

 
Odor 

 
3 TON 

 
ND 

 
NA 

 
pH (units) 

 
6.5-8.5 

 
7.65 

 
8.1 

 
Potassium 

 
NS 

 
ND 

 
1.9 

 
Sodium 

 
250.00 

 
2 

 
4.3 
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Parameters 
(mg/l except or as noted) 

 
EPA Maximum 
Contaminant 

Level 

Hyattville 
No. 2 Well 
12/13/05 

 
Hyattville 

No. 1 Well 
9/21/79 1 

Fluoride 2.00 0.2 0.5 
 
Sulfate 

 
250.00 

 
5 

 
49 

 
Temperature (°F) 

 
NS 

 
71.4 

 
NA 

 
Total Dissolved Solids 

 
500.00 

 
175 

 
298 

 
Silica 

 
NS 

 
10.3 

 
NA 

 
Silver 

 
0.10 

 
NA 

 
NA 

 
Zinc 

 
5.00 

 
ND 

 
NA 

 
Turbidity 

 
<5.0 

 
0.3 

 
NA 

 
 

 
 

 
 

 
 

 
Microbiological 

 
 

 
 

 
 

 
Total Coliforms 

 
** 

 
Absent 

 
NA 

 
E-Coli Coliforms 

 
NS 

 
Absent 

 
ND 

 
Iron Bacteria 

 
NS 

 
ND 

 
ND 

 
Bacteria – Sulfate 
Reducing 

 
NS 

 
ND 

 
ND 

 
 

1 Lidstone (2002) 
 

* 7 million fibers/liter longer than 10 µmeter 
 
a Action Level MCL - Sample with contaminant in greater quantity than this as measured in the 

90th percentile of all samples at the customer's tap will trigger treatment technique 
requirements to be implemented 

 
b The regulation states that the total radium (radium 226 + radium 228) cannot exceed 5.0 

pCi/L, alpha particle activity can not exceed 15 pCi/L and the uranium MCL is 0.03 mg/L.  
The MCL for beta activity is stated such that the beta activity cannot produce an annual dose 
to the total human body or to any internal organ greater than 4 millirem/year    

 
** no more than one sample per month can test positive if fewer than 40 samples are analyzed 

per month - populations serving less than 1000 people require only one sample per month 
 
NA Not Analyzed 
 
ND  Not Detected 
 
NS  No Standard 
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SECTION 5 
Conceptual Design – Cost Estimates 
 
 
5.1 Conceptual Design 
 

Unlike many of the other Level II well projects, the conceptual design for Hyattville 
includes replacing most of the water system and not just tying the well into the 
existing system.  The existing system was constructed in the 1960’s and was one of 
the first water systems to use PVC pipe.  Since it was constructed before there was 
a Wyoming Department of Environmental Quality, very little of the existing system 
meets current design standards.  Three different levels of design were developed 
and presented to the community for its consideration.  
 
The first alternative (Alternative No. 1) involved a minimal project consisting of tying 
the well into the existing system’s transmission pipeline and allowing the well to flow 
to keep the tank filled.  This minimum project level will help alleviate the water supply 
problems that have existed over the past several years, but it does not address 
some of the problems that exist in the current water system.  (See Figure 5-1.) 
 
The second alternative that was developed included replacing all of the distribution 
and transmission system, but does not include replacing the existing galvanized, 
bolted reservoir.  This is referred to as Alternative No. 2 - Basic Transmission 
Alternative.  Since the No. 2 well has approximately 10 times the capacity of the No. 
1 well, it is anticipated that the flow from the No. 2 well will meet the needs of the 
community for the foreseeable future without the need for storage.  The operation of 
the Hyattville system without a storage tank was discussed with representatives from 
the Wyoming Department of Environmental Quality (WDEQ). WDEQ stated that they 
thought it would be acceptable to operate the system without storage if the 
production from the Hyattville No. 2 well was adequate. Therefore, this alternative 
does not provide for the replacement of the existing storage tank.  (See Figure 5-1.) 
 
The third alternative included replacing the distribution and transmission system as 
described in the second alternative, but also consisted of installing distribution piping 
to the narrow strip on the north end of the district along Highway 31.  This is referred 
to as Alternative No. 3 - Extended Transmission Alternative.  (See Figure 5-1.) 
   
As indicated above, the water system will no longer float on the water level in the 
tank.  Instead, a pressure-sustaining valve will be installed in the discharge piping at 
the well, which will control the flow from the well to maintain a set pressure on the 
system (Figure 5-2).  As the demand increases, the pressure-sustaining valve opens 
to allow more flow from the well, and as the demand decreases, the valve closes to 
restrict the flow into the system.  The pressure-sustaining valve is mechanical and 
does not require electricity for operation.  The facility will also be equipped with a 
pressure relief valve to prevent over pressuring the system in the event of the failure 
of pressure sustaining valve. 
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The well will also be 
furnished with a chlorine 
injection system to 
chlorinate the water, if 
needed.  The chlorination 
unit will have to be 
connected to a flow meter to 
match the rate of chlorine 
injection to the flow from the 
well.  See Figure 5-2 for a 
conceptual design of the 
well house pipinig and 
appurtenances.  A pre-cast 
concrete building was 
initially considered for the 
facility, however, the well 
needs to be enclosed as 
well to prevent freezing; and, 
if the well is contained in the 
pre-cast concrete well house, lifting the well house off of the well would be a major 
problem.  To house the well and the appurtenances, a fiberglass structure is planned 
that can readily be lifted off by a pump service rig in the event it ever becomes 
necessary to enter the well with service equipment. A picture of a fiberglass building 
over a well for the City of 
Laramie is shown in Figure 
5-3. 
 
Initially, it is planned to leave 
the Hyattville No. 1 on line 
and available for use if 
needed.  A tee will be 
provided to tie in the existing 
storage tank if needed.  But 
it is anticipated that the well 
will have sufficient flow to 
meet the community’s needs 
for the foreseeable future. 

 
 
5.2 Geotechnical Analysis 
 

A geotechnical analysis was 
conducted by Inberg-Miller Engineers to determine the subsurface conditions in the 
Hyattville area.  This analysis consisted of several test boring in the area so that 
potential bidders on the pipeline could have some information for preparation of their 
bids.  One conclusion from Inberg-Miller’s analysis of importance for the construction 

FIGURE 5-2

FIGURE 5-3



 

 
 36 

of the water supply replacement project is that in some areas of the project the 
trenches will need to be dewatered and shored to prevent sloughing of the trench 
walls during construction. A copy of the report on the test borings is contained in 
Appendix I. 
 
 

5.3 Cost Estimates 
 

Cost estimates were developed for each of the three alternatives described in 
Section 5-1.  The estimate to tie the well into the existing system (Alternative No. 1) 
is shown on Table 5-1. 
 

TABLE 5-1 
Hyattville Water System Alternative No. 1 

 

 
To obtain funding from the Wyoming Water Development Commission, the 
community must install water meters.  However, the cost of installing water meters is 
not eligible for funding from the Wyoming Water Development Commission.  For the 
minimal project (Alternative No. 1), which just involves connecting the well to the 
system, it was assumed that meters would not be required for this level of project.  
However, with the basic transmission (Alternative No. 2) and extended transmission 
(Alternative No. 3) alternatives, it was assumed that meters would be required.  
There are components of both the basic and extended transmission alternatives that 
are classified as distribution.  Like the water meters, distribution components are not 
eligible for WWDC funding. The cost of installing meters in the community are shown 
on Table 5-2, and the cost of distribution replacement is shown on Table 5-3. 
 

TABLE 5-2 
Meter Pit Installation Cost Estimate 

 
 

1 Mobilization/Bonds 25,000.00$         
2 Transmission Pipeline (410' @ $30/ft) 12,300.00$         
3 Well Control Building 40,000.00$         
4 Disinfection Equipment 2,000.00$           
5 Electrical Service 5,000.00$           
6 Gravel Surfacing & Roadway 10,000.00$         
7 Fencing 3,000.00$           
8 Blowoff Hydrant 3,500.00$           

Total 100,800.00$       

1 Mobilization/Demobilization 20,000.00$         
2 Meters and Meter Pits (52 @ $2,000) 104,000.00$       

Total 124,000.00$       
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TABLE 5-3 
Distribution System Improvements 

 
Table 5-4 shows the estimated costs and funding for the three different alternatives.  
In the extended transmission project (Alternative No. 3), there are two additional 
customers that will be serviced on the north end of the district.  There are two 
additional meter pits included in the extended transmission project cost. 
 
 

TABLE 5-4 
Project Costs and Project Financing 

 

1 Mob/Demob and Bonds 20,000.00$         
2 Distribution Pipelines 880' @ $30/ft 26,400.00$         
3 Blow Off Hydrants 2 @ $3,500 7,000.00$           
4 Fittings and Thrust Blocks 4,000.00$           

Total 57,400.00$         

Project Component Minimum Project Basic Transmission Extended Transmission

Level II Hyattville No. 2 Well 342,074.08$                 342,074.08$                   342,074.08$                       

Engineering* 17,000.00$                   58,900.00$                     69,688.00$                         
Permitting 5,000.00$                     8,000.00$                       10,000.00$                         

Legal 5,000.00$                     7,000.00$                       8,000.00$                           
Right of Way 10,000.00$                   10,000.00$                     13,900.00$                         

Subtotal 37,000.00$                   83,900.00$                     101,588.00$                       

Well Tie-In 100,800.00$                 100,800.00$                   100,800.00$                       
Basic Transmission Pipelines 326,800.00$                   326,800.00$                       
Meter Pits 104,000.00$                   108,000.00$                       
Distribution 57,400.00$                     57,400.00$                         
Extended Transmission Pipelines 103,880.00$                       

Estimated Level III Construction Costs 100,800.00$                 589,000.00$                   696,880.00$                       

Construction Engineering (10 Percent)* 10,080.00$                   58,900.00$                     69,688.00$                         
Subtotal 110,880.00$                 647,900.00$                   766,568.00$                       

Contingencies at 15 Percent* 16,632.00$                   97,185.00$                     114,985.20$                       
Subtotal 127,512.00$                 745,085.00$                   881,553.20$                       

Total Estimated Level III Construction Costs 164,512.00$                828,985.00$                  983,141.20$                      

WWDC Eligible Costs 164,512.00$                 667,585.00$                   817,741.20$                       
WWDC Grant (67%) 110,223.04$                 447,281.95$                   547,886.60$                       

WWDC Loan (33%) (30 Years at 4%) - Includes 33% of 
the Level II Well 167,173.41$                 333,187.50$                   382,739.04$                       

Annual WWDC Payments 9,667.64$                     19,268.23$                     22,133.80$                         

SRF Loan (Meters and Distribution)(2.5%for 20 Years) 161,400.00$                   165,400.00$                       
Annual SRF Payments 10,353.81$                     10,610.41$                         

Total Annual Payments 9,667.64$                     29,622.04$                     32,744.21$                         
Number of Taps 52 52 54

Monthly Debt Service Per Tap 15.49$                          47.47$                            50.53$                                
Monthly Operation and Maintenance Costs 10.00$                          10.00$                            10.00$                                

Monthly Cost Per Tap 25.49$                         57.47$                            60.53$                               

Monthly Cost Per Tap W/O Contingencies 24.98$                         54.50$                            57.14$                               

**All contingencies and engineering included in the WWDC portion of the Project.

LEVEL III COSTS

LEVEL II COSTS

MONTHLY TAP FEES
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All three of the alternatives shown in Table 5-4 include the cost for drilling the 
Hyattville No. 2 well. A breakdown of the well cost used in Table 5-4 is shown below 
in Table 5-5.  The cost for the well, as shown in Table 5-5, has been adjusted by 
deleting the costs associated with geophysical logging of the well ($8,000) and the 
cost to furnish, install and remove the flow measuring equipment ($3,000). 
 
 

TABLE 5-5 
Hyattville No. 2 Level III Funding Cost 

 
1 Mobilization/Demobilization 35,000.00$    
2 Drill For, Furnish, Install and Cement Surface Casing 7,500.00$      
3 Drill 8 3/4-inch Minimum Diameter Borhole 143,330.00$  
5 Furnish and Install 7-inch O.D. Casing 66,450.00$    
6 Furnish and Install Cement Seal 19,760.00$    
7 Furnish and Install Well Head Assembly 4,000.00$      
8 Drill 6 1/4-inch Bore Hole 32,200.00$    
10 Rig Time 2,800.00$      
12 Standby Time 4,800.00$      
11 Additional Cementing Costs 26,234.08$    

Total 342,074.08$   
 
 
5.4 Project Financing 

 
There are several different sources of funding for completion of the Hyattville No. 2 
well.  The most attractive source of funding for the project is the Wyoming Water 
Development Commission with its 67 percent grant and 33 percent loan at 4 percent 
interest for a 30 year period. As indicated earlier, with the basic (Alternative No. 2) 
and extended transmission (Alternative No. 3) alternatives, the meters and 
distribution system components are not eligible for WWDC funding. There are 
several different sources of funding for these components of the project including the 
State Lands Investment Board, the U.S. Department of Agriculture Rural Utility 
Service, and the State Revolving Funds for water. The State Revolving funds are the 
most attractive of these sources since the money can be borrowed at a rate of 2½ 
percent for 20 years. The State Lands Investment Board lends its money at a rate of 
4 percent with the amount of time to repay the loan being longer than 20 years if 
necessary. The Rural Utility Service (RUS) will also lend monies at the same rate as 
that of the State Revolving Funds and they can also provide some grant money. The 
RUS funding is very valuable on large projects, but on smaller projects like the 
Hyattville project, the additional costs associated with obtaining funding from this 
source will probably exceed the savings. Therefore, the State Revolving Fund was 
considered as the primary source of funding for the water meters and distribution 
system components.   
 
In summary, the financing for the project was evaluated using WWDC funding for all 
of the WWDC eligible items with a 67 percent grant and 33 percent loan at 4 percent 



 

 
 39 

for 30 years.  For the portion of the project not eligible for WWDC funding it was 
assumed that funding would be procured from the State Revolving Fund. The cost of 
the project was analyzed using the State Revolving Fund for the entire loan package 
(both WWDC eligible and non-eligible costs); however, because of the shorter 
amortization period associated with the State Revolving Fund, the monthly costs 
were higher. 
  
In order to be eligible for State Revolving Fund loan for the Hyattville Well Tie-In and 
Water System Improvement Project, another environmental study and public hearing 
had to be conducted. The public hearing was conducted on July 14, 2006 in the 
Hyattville Community Center. The environmental report prepared for this proposed 
construction project has been prepared as a stand alone document. 
 

5.5 End Cost to Users 
 
As shown in Table 5-4, the monthly per tap cost varies substantially depending on 
which option is selected for the project.  The monthly tap cost for the minimum 
project is estimated at $25.49 with contingencies while the monthly tap costs for the 
basic transmission and extended transmission alternatives are $57.47 and $60.53 
respectively with contingencies.  These costs were presented to the community in a 
public hearing in January and after considerable discussion amongst the members 
of the community, the basic transmission alternative was chosen to pursue. 

 
 
5.6 System Operating Plan 
 

The anticipated operating plan of for the system was discussed in Section 5.1 in the 
conceptual design. Good planning requires that the district continually evaluate the 
groundwater source to determine if it is adequate to deliver the amount of water 
required not only for the present but also into the future. 
 
The district should maintain a map and legal description of the district boundaries.  
The documents should be updated immediately if there changes in the service 
boundary. This is especially true if the service area changes from that what has 
been identified on the Permit to Appropriate Groundwater with the Wyoming State 
Engineer’s Office. If the service area changes, an enlargement will need to be filed 
with the SEO to reflect the new area that is being provided water from the Hyattville 
No. 2 well.  
 
Plans for operations and maintenance are good ideas that prevent problems of 
memory, changes in contract operator and board member turnover. 
 
The district should evaluate water loss on an annual basis to help keep operating 
costs down and as a possible alert to small leaks in the system.  Water loss should 
be below 5 percent. 
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All operators must have the level of certification required by the State of Wyoming 
for their system.  In addition to certification, operators should attend training to assist 
them in keeping their skills at their highest level. The District should be proactive in 
their approach and funding of their operator’s training and education. It is anticipated 
that the present operator of the Hyattville water system will continue in this capacity 
for the operation of the recently organized Hyattville Improvement and Service 
District. The Hyattville I&SD water supply system will require a Class I operator. 
 
Emergency plans are needed to address the events the board thinks will never 
happen.  Planning for all contingencies allows vital water service to be continued 
during a time of crisis. 
 
Service manuals for valves and other equipment is another method of insuring that 
the water system continues to operate properly even with a change of personnel or 
contract operator. Copies of the service manuals should be maintained on sight.   
 
The district should cooperate with WDEQ on completing sanitary surveys, which are 
onsite reviews by WDEQ of the water source, and the facilities, equipment, 
operation, and maintenance of a public water system.  A sanitary survey is meant to 
identify problems that may affect the safety of the water.  The survey is based on a 
physical inspection of the water system and how the system is operated and 
maintained. The district should complete a Wellhead Protection Plan with assistance 
from WDEQ.  
 
The district should develop a safety program designed to protect contract operators, 
board members and the public.  The district should maintain a copy of the contract 
operator’s safety plan for their records.  The board may require additional safety 
requirements if there are deficiencies in the operator’s plan.  The district plan should 
also include prevention or elimination of potentially dangerous situations that might 
affect public use of well site. 
 
The State Engineer’s Office (SEO) has established specific annual reporting 
responsibilities for the district. The district’s annual program should include 
complying with all SEO permit requirements. 
 
 

5.7 Required Permits 
 
A permit to appropriate water from the Wyoming State Engineer’s Office has been 
applied for and approved by the Wyoming State Engineer’s Office to use the 
Hyattville No. 2 well (SEO Permit No. U.W. 175822).   The well was drilled under a 
test well permit from the State Engineer’s Office, but the only permitted use of the 
water was for testing purposes. A permit will be required from the U.S. Army Corps 
of Engineers to construct water lines across Paintrock Creek and Medicine Lodge 
Creek.  Permits will be required from the Wyoming Department of Transportation to 
construct pipelines in highway department right of way in town.  Since the Hyattville 
is not an incorporated town, the streets are actually considered county roads and it 
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will be necessary to obtain some form of approval from Big Horn County to construct 
the pipelines. During construction, the contractor will be required to obtain a 
discharge permit from the Wyoming Department of Environmental Quality (WDEQ) 
under the National Pollutant Discharge Elimination System (NPDES) for the 
discharge of water associated with testing and disinfection procedures. Additionally, 
a storm water prevention program will need to be submitted and approved by WDEQ 
in order to obtain the required authorization to discharge storm water associated with 
large construction activities.
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 APPENDIX B 
 
 WELL HISTORY 

HYATTVILLE WATER SUPPLY PROJECT 
 (Hyattville Well No. 2) 
 
Contractor: Water System Drilling 
 P.O. Box 368 
 Gillette, WY. 
 
Drill Rig: Speedstar SS40   
 Mud Pump   Two Gardner Denver 6x10 Duplex 

Pumps 
 Drill Pipe  4½” 
 Drill Collars  6 – 6”  
 Surface Bit – 14 ¾” Melton Tooth Bit 
     
 
September 19-21, 2005 Contractor moved in a dug the mud pits. It was determined 

that the water in the adjacent irrigation ditch that was going 
to be utilized for a water supply source was shut off and 
would not be available for use until September 21, 2005. 

 
September 22, 2005 The water was turned on in the irrigation ditch for use as a 

water supply. The contractor began to preparing his rig to 
drill for and set surface casing. 

 
September 24, 2005 The contractor dug and leveled base pads for his drilling rig.  

Set the rig over pads and started digging two mud pits.  
 
September 25, 2005 Finished digging pits.  Pits were bermed next to drainage, 

east of rig.  Started drilling surface (14¾”).  Rough going, rig 
chatter from 10’ to 35’ bgs. Before quieting down. Drilled 50’ 
of 14¾-inch borehole and ran in 62’ of 9⅝-inch O.D. surface 
casing. 

 
September 26, 2005 The contractor cemented the surface casing in place by 

mixing the cement the cement himself and displacing the 
cement through the casing and up the backside of the 
casing. Contractor used Type I/II cement. After displacing 
the cement to the surface, the contractor shut down and 
waited on the cement to cure (WOC). 

 
September 27, 2005 The contractor prepared to drill out from underneath the 

surface casing by cutting off the extra surface casing (cut off 
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10’), he welded on a flange for coupling 10-inch gate valve to 
the surface casing. During this work it was noted that the 
cement has not set. 

 
September 28, 2005 Prepare to re-cement the surface casing. Dug pit (10’x6’x5’) 

and filled with water. Nipple up a swedge to the surface 
casing. Pump fresh water down the casing in an attempt to 
regain circulation around the casing. The casing is lifted 
approximately 6 to 7 feet above the ground surface when the 
water is pumped down the casing. In addition to pressuring 
up the borehole with water, the elevators are also hooked to 
the surface casing and the casing is worked up and down 
with the elevators to help break up any remaining cement 
bond in order to regain circulation. Circulation is regained 
and preparations are made to cement the casing in place. A 
pit is dug (approximately 10’ long by 7’ wide by 5’ deep) and 
filled with water. 84 sacks of type I/II cement, two  bags of 
CaCl2 and 2 bags of bentonite are mixed with the water and 
the slurry pumped down the casing. Good returns to the 
surface, excess cement left inside the surface casing. Some 
concerns due to the amount of water mixed with the cement 
that this cement may not set. Shut down and WOC. 

 
September 29, 2005 Cement let cure for approximately 18 hours. Samples of 

cement taken show that it is hardening.  Nipple up discharge 
piping and begin drilling 8¾-inch diameter borehole after 
drilling out the cement remaining in the surface casing. 
Started drilling out cement plug at 4:00 P.M. Drilled from 50 
feet bgl to 70 feet KB (KB approximately 5 feet above ground 
level). Downhole assembly consists of 8¾-inch long shank 
button bit, shock sub (8⅝ inches long) and 6-inch drill 
collars. Mud properties measured at depth of 60 feet were a 
viscosity of 45 seconds and a mud weight of 8.75 lb/gal. 

 
September 30, 2005 Continue drilling 8¾-inch borehole from 70 feet KB to 339 

feet KB.  Drilling with just one mud pump on – circulating at 
255 gpm which is approximately 156 ft/min around the drill 
collars and 112 ft/min around the drill pipe. Problems with 
the clock on the geolograph not working. Stopped for a one 
hour period before it was fixed. The drilling fluid became 
excessively thick due to the heavy shale/clay beds being 
drilled. Mud properties at a depth of 215 feet were: Visc – 
too thick to measure (would not flow through funnel), Weight 
– 9.2 lb/gal. Contractor still only drilling with a daylight crew 
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so the bit was tripped back into the surface casing and then 
shut down for the day.   

 
October 1, 2005 Trip in from surface casing and continue drilling 8¾-inch 

borehole from 339 feet KB to 586 feet KB. Ran a deviation 
survey at a depth of 300 feet; inclination was less than ¼°. 
Drilled from 339 feet KB to 370 feet KB until the jets on the 
bit became plugged with debris (vegetation) from the mud 
pit. Trip the bit out and replace it with another long shank 
button bit without the jets. Drilling with both mud pumps on 
(approximately 490 gpm) for most of the day. Mud properties 
at a depth of 384 feet KB were: Visc. – 44 seconds, Mud 
Weight – 9.5 lb/gal. 

 
October 2, 2005 Continue drilling 8¾-inch borehole from 586 feet KB to 623.5 

KB. Drilling is very slow. Trip out and change to a long tooth 
rock bit at 623.5 feet KB. Trip back into borehole to continue 
drilling. Tight hole from approximately 530 feet to the bottom 
(had to wash and rotate the last three joints in). Utilizing just 
one mud pump. Deviation survey ran a depth of 575 feet KB 
– inclination = ¼°. Broke a U-joint on the drive line to the 
rotary table. Shut down temporarily to repair the U-joint. After 
repairing the U-joint continued drilling the 8¾-inch borehole 
to a depth of 770 feet KB. Bit is balled up and cones worn 
down – tripped out to change bit at 770 feet KB. 

 
October 3, 2005 Trip back into borehole – rerun bit #3 (long shank button bit) 

and continue drilling 8¾-inch borehole from 770 feet KB to 
910 feet KB. Very slow drilling (1 foot per 30 minutes). 
Drilling mud is very viscous, needs to be watered back but 
there is insufficient pit volume to do this. Two derrick hands 
walked off of the daylight tower crew (just the driller 
remains). The night tower crew is mobilized to the site to run 
a deviation survey and to trip for a bit change. Deviation 
survey ran at 900 feet KB – inclination = ¾°. Contractor 
needs to go back to Gillette to retrieve additional bits and 
another derrick hand. Shut down and wait on crews and 
parts. 

 
October 4, 2005 Waiting on weather – snowed and rained during the night 

and all day. Contractor remained in Gillette waiting for the 
weather to break.   

 
October 5, 2005 Waiting on drilling location and access road to dry up from 

the snow/rain storm. Contractor is still in Gillette. 
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October 6, 2005 Contractor mobilized back to the drill site and bladed off the 

snow and wet muddy surface to provide a dry pad. Dug an 
additional mud pit. Shut down and the Contractor’s crew 
drove back to Gillette. 

 
October 7, 2005 Contractor mobilized back to the drill site and began filling 

the third mud pit with water and mixing the drilling mud to 
thin it with fresh water. Change bits and trip back into the 
borehole and continue drilling 8¾-inch borehole form 910 
feet to 1004.1 feet K.B. 

 
October 8, 2005 Continue drilling 8¾-inch borehole from 1004.1 feet to 1106 

feet. Trip out to change bit at 1106 feet K.B.  Bit #8 is 
another 8¾-inch long shank button bit.  Continue drilling 
from 1106 to 1150 feet K.B.  

 
October 9, 2005 Continue drilling 8¾-inch borehole from 1150 feet to 1308 

feet K.B.  
 
October 10, 2005 Contractor complaining about drill bits wearing out.  

Continued drilling 8¾-inch borehole from 1308 feet to 1371 
feet K.B. Trip out and change bit.  Bit #9 is a long shank 
button bit.  Continue drilling 8¾-inch borehole from 1371 feet 
to 1489 feet. 

 
October 11, 2005 In the early morning hours the Contractor said he lost 

circulation at 1506’ bgs.  LCM material (cellophane) was 
added but he said he was then stuck in the hole for the rest 
of the shift.  The rig appears to have settled a little bit toward 
the pits. Drilled 8¾-inch borehole from 1489 feet to 1699 feet 
K.B. 

 
October 12, 2005 Contractor tripped out of the hole during the night shift.  In 

the morning he ran a deviation survey at 1570’ bgs.  
Inclination was ¾°.  Drilling continued but very slow.  
Viscosity is 39 and mud weight is 9.9 lb/gal.  Drilled 8¾-inch 
borehole from 1699 feet to 1922 feet K.B. Trip out of hole. 
Note that two collars have been washed out and will need to 
be welded and repaired. The Contractor shut down to return 
to Gillette to make repairs to the drill collars, pick up 
additional equipment and try to acquire additional crew. 

 
October 13, 2005 Shut down and wait on repairs. 
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October 14 -16, 2005 Shut down for collar repair. 
 
October 17, 2005 Contractor remobilized to site with new drill collars.  Left one 

collar with hole in it stacked in rig.   Trip in with Long Shank 
Button Bit (bit no. 10), shock sub, 6 – 6” drill collars and 4 ½” 
drill pipe.  Begin drilling 8 ¾”  borehole from 1922’ K.B. Scott 
Heimer (Driller) said mud was at about 10.4 lb/gallon. One 
mud pump operating. Drill 8 ¾” borehole from 1922’ to 1995’ 
– possible formation change at 1996’ – (longer drill time/ft). 

 
October 18, 2005 Arrive at site at 9:00 a.m.  Drilling 8¾” borehole at 2040’ K.B. 

Day crew on – Heimer drilled last night and made about 90’ 
Drilling is slowing down to about 20+ min/ft. Tripping to 
change bit at 2042’  (10:00 a.m.). Josh Palmer on site to 
check if there is enough flow in ditch for the well. He said 
somebody had turned down the headgate. Scott Heimer 
(driller) said there was adequate flow until they were going to 
cement.  On bottom at about 3:00 p.m. Drilled 8¾” borehole 
from 2042’ to 2102’. 

 
October 19, 2005 Continue drilling 8 ¾” borehole from 2102’ to 2266’. 
 
October 20, 2005 Continue drilling 8 ¾” borehole from 2266’ to 2410’. Tripping 

for bit change (bit no. 11) at 2410 feet. Shut down part of 
morning and early afternoon to change liners in pump #1 
and switch around suction hoses – hole in suction hose 
causing pump to lose prime. Bit #10 had lost most of the 
outside buttons and one cone was close to being lost. The 
contractor delivered 33 JTS of 7-inch casing – about 1380 
feet – laid casing on ground. 

 
October 21, 2005 Continue drilling 8¾-inch borehole from 2410’ to 2505’. 

Drilling at about 10 min/foot  at 2485’. Tripped out at 2505’ to 
change bit.  Drilling had fallen off from 12-15 min/ft to over 
50 min/ft when driller decided to trip for bit. 

  
October 22, 2005 Arrive site at 3:15 a.m. – drilling at 2425’, drilling about 15 

min/ft – told Matt (driller) to go to 2540 and circ up sample.  
Remainder of 7-inch casing (32 JTS) on site and still on 
semi-trailer.   New bit is another Long Shank Button Bit- the 
last bit had outside teeth gone and one cone was starting to 
go ( bit on at 2409’).  Continue drilling 8 ¾ -inch borehole 
from 2409’ to 2504’, trip for bit change at 2504’ (bit no. 12).  
Circulate for sample at 2540’ – continue drilling to 2565 feet 
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and circulating for sample.  Continue drilling to 2620 still in 
Amsden. 

 
October 23, 2005 Continue Drilling 8 ¾- inch borehole from 2620 to 2631, trip 

out for bit change, change to bit # 13 and continue drilling to 
2635 feet K.B.  and circulate for samples. Continue drilling to 
a depth of 2657 feet, circulate for sample and then trip out to 
run logs.  U-joint broke on drive line before casing collars 
pulled.  Logger (Century) on site at 10:30 p.m. – collars still 
in borehole.  Logging in two runs, first will be gamma, short 
arm resistivity and caliper.  Second run will be neutron and 
long arm resistivity.  Contractor out of borehole (finished 
tripping at 11:20 p.m.) Start rigging up logger.   

 
October 24, 2005 Finish logging the 8¾-inch borehole. Finish logging at 3:55 

a.m. Caliper log shows that the borehole diameter has 
washed and had been wallowed to an average diameter of 
about 11⅛-inches.  Lay down casing collars and prepare to 
run 7-inch casing.  Scott Heimer arrived with additional 20 
foot casing joint. The driller welded the guide shoe to this 20 
foot joint and placed a baffle plate at the joint between this 
20 foot piece and first 40 foot joint – welding first and second 
pipe joints together also.  Run in casing (2566.96’ of 7” O.D.  
J-55 23 lb/ft (top 265’ is 20 lb. casing) with a 6’ landing sub - 
total of 2572.96’ of casing, casing landed on elevators on 
table – finish running casing at 1:40 p.m. Sanjel (Cementers) 
on site waiting on two bulk trucks and a pumper from Mile 
City, MT two bulk trucks from Buffalo on site early.   

  
 Cementers on site at 2:15 p.m. 
 
 Cement Job - 10 BBLS water pre- flush 
      223 BBLS Poz G Gel (Lite Cement) 
      20.5 BBLS “G” (Type G Cement) 

   
Drop rubber plug, displace plug with water at 5-6                      
BPM  (last 10 BBLS at 3.5 BPM) 

 
Hold Pressure – shut in water to keep plug on baffle plate. 
Good cement returns with 51 BBLS Displacement 
1000 lbs shut-in holding plug – Cement job completed at 
6:25 p.m. 

  
October 31, 2005 Placed 8-inch gate valve on wellhead, installed a used 6¼-

inch Security button bit and four (4) 4¾-inch spiral collars 



 

B - 7 

and tripped back in cased hole.  Started drilling cement and 
rubber plug at 6:00 p.m. but Kelly bar was hitting the side of 
the 7-inch casing. Contractor refused to re-align his rig over 
the casing.  Shut down.  

 
November 1, 2005 Mixed 8 bags of cement and placed this cement in the upper 

annular space between 7-inch casing and surface casing – 
void left when cement settled back down the borehole.  The 
contractor added 15 gallons of sodium hypochlorite to pits.  
Cement encountered at 2,613 ft. bgl and was drilled out.  
Drilled to 2,723 ft. bgl before tripping back into 7-inch casing 
and shutting down for the night.   

 
November 2, 2005 Arrived on site and found a small amount of water flowing 

over casing.  The contractor tripped back in hole and started 
drilling. Drilled from 2,723 feet to 2,841 feet bgl.  Tripped 
back 16 joints into the 7-inch casing and shut down for the 
night.  

 
November 3, 2005 The contractor tripped out of the hole and changed the bit to 

a 6 1/4” polycrystalline diamond cutter (PDC) bit. Tripped 
back into the hole and drilled to 2,858 ft. bgl.  Bit is not 
working out so tripped back out  most of the way and shut 
down.  

 
November 4, 2005 Tripped 9 more joints out of the hole and replaced PDC bit 

with a new 6 ¼” button bit.  Drilled from 2,857 ft. bgl to 2,970 
ft. bgl before tripping out 3 joints and shutting down for the 
night.  Circulation increased 50 gpm at approximately 2,894 
ft. bgl. 

 
November 5, 2005 Worked on compressor and tripped back into the hole 3 

joints and started drilling.  Pit had settled approximately 1 
foot to the east during the night.  Drilled from 2,970 ft. bgl to 
3,080 feet bgl. 

 
November 7, 2005 Arrive on site and repair pit before starting to drill.  Drilled 

3,080 ft. bgl to 3,174 ft bgl.  Flow increased to 100 gpm.  Trip 
out 3 joints and shut down for the night. 

 
November 8, 2005 Trip back in 3 joints and drill from 3,174 ft. bgl to 3,266 ft. 

bgl.  Circulated for swivel repair and drill to 3,285 ft. bgl.  Trip 
out and drain down before shutting down for the night.  
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November 9, 2005 Contractor traveled to Gillette for more 3.5-inch drill pipe.  
City of Worland brought out video camera and videoed the 
upper portion of casing to insure no holes were present in 
the casing. 

 
November 10, 2005 Picked up new bits in Casper and delivered drill stem to rig 

site.  Removed valve and swedge from wellhead.  Took 
swedge and gate valve to machine shop and had it re-
threaded.  Re-installed gate valve and swedge on wellhead 
and start trip back into the hole to 2,980 ft. bgl before 
shutting down for the night. 

 
November 11, 2005 Finish the trip in with remaining 300 feet, prime and circulate.  

Start drilling at 3,296 ft. bgl, grease swivel and continue 
drilling to 3,419 ft. bgl.  Trip back out with several joints and 
shut down for the night.   

 
November 12, 2005 Short trip back in and start drilling 3,419 ft. bgl.  TD at 3,576 

ft. bgl.  Drilling rate increased at 3,545 ft. bgl to 1 to 1.5 
min./ft.  Flow increase to 250+ gpm in drilled section 3,545 ft. 
bgl to 3,576 ft. bgl.  Tripped out 1,000 feet and shut down.   

 
November 14 to  
November 19, 2005 Finished trip out and rigged down. 
 
December 1, 2005 22-hour constant drawdown test performed. 
 
December 12-15, 2005 72- hour constant drawdown test performed. 
 
December 28, 2005  Goodwell logged open-hole section of well. 
 
February 3, 2006  Weston mobilized their pump service rig to the well site. 

After mobilizing to the site they shut down and returned to 
Upton for the weekend. 

 
February 6, 2006 Weston’s crew returned to the wellsite, rigged up, removed 

the insulation and hose used to winterize the well from the 
wellhead and began trying to remove the fill section using a 
sand pump. The fill was encountered at the previously 
documented depth of 2,530 feet bgl. Weston made three 
runs with the sand pump and was able to remove material 
from the fill section on each trip. On the third trip, however, 
the rod unscrewed from out of the sand pump and the sand 
pump was lost in the hole. Weston ordered an overshot 
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fishing tool and then shut down and returned to Worland for 
the night. 

 
February 7, 2006 Weston picked up 3 joints of 2⅞-inch tubing and the 

overshot tool and returned to the well site. They were able to 
fish the sand pump out of the hole with the overshot tool. 
After retrieving the sand pump, they emptied the sand pump, 
rigged down the pump service rig, winterized the wellhead 
and demobilized from the well site.
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APPENDIX C 
           

BOREHOLE DEVIATION RECORD 
HYATTVILLE WATER SUPPLY PROJECT 

(Hyattville Well No. 2) 
           

(minutes/foot) 
Depth (ft) 0 10 20 30 40 50 60 70 80 90 

0 --- --- --- --- --- --- 0.78 1.40 --- --- 
100 2.00 3.20 2.75 4.65 1.80 3.00 2.70 1.70 4.70 2.70 
200 1.10 1.65 1.06 --- --- 1.21 1.20 1.20 0.65 0.50 
300 0.55 0.95 1.55 2.65 6.00 0.80 1.05 1.40 2.80 2.50 
400 2.10 1.85 1.85 1.70 1.85 3.25 2.30 1.30 1.05 1.25 
500 2.20 2.45 3.00 4.40 5.15 5.80 3.70 6.55 5.30 6.57 
600 12.95 12.10 11.15 6.60 4.90 4.80 3.70 2.05 2.00 2.75 
700 1.60 3.50 2.20 2.80 3.35 4.30 6.30 10.70 4.90 2.80 
800 3.00 2.35 2.65 4.90 4.80 4.00 3.35 3.85 4.60 4.35 
900 6.40 13.05 5.10 1.25 1.05 0.95 1.20 3.20 7.80 6.75 

1000 7.90 7.95 8.925 7.925 9.975 9.20 9.225 9.60 10.15 9.25 
1100 5.30 6.80 7.70 7.00 6.45 5.10 5.40 4.90 5.85 8.30 
1200 3.00 3.15 1.45 1.35 3.80 3.85 3.60 3.50 4.50 6.25 
1300 5.50 4.85 4.80 3.15 4.00 7.35 6.00 12.15 9.78 4.25 
1400 3.10 3.00 3.90 4.20 3.95 4.40 4.62 --- 3.45 4.10 
1500 5.50 4.35 4.10 2.90 2.90 3.15 3.30 3.86 4.06 4.18 
1600 4.52 3.25 3.95 3.90 3.95 3.70 4.45 10.35 4.31 3.11 
1700 2.95 2.70 2.90 3.05 2.70 3.25 3.35 3.00 3.70 4.25 
1800 3.05 3.40 3.60 4.56 4.00 4.40 6.55 5.25 4.90 5.35 
1900 9.75 6.55 6.60 7.36 8.70 5.90 4.95 6.55 7.00 6.65 
2000 11.60 9.20 9.00 9.00 18.80 6.00 8.70 5.40 8.69 9.15 
2100 10.90 9.55 8.50 7.05 9.65 9.45 9.69 9.60 7.35 6.80 
2200 9.20 8.30 7.70 7.40 9.00 6.15 7.55 5.80 7.10 6.20 
2300 6.30 5.65 5.95 6.28 5.25 2.15 4.55 4.50 5.65 4.05 
2400 4.50 13.75 8.60 2.60 9.20 4.70 7.30 8.25 14.50 12.55 
2500 17.30 13.85 8.70 11.30 16.70 9.90 12.50 10.90 13.50 12.90 
2600 12.60 15.65 18.30 19.00 17.85 3.10 11.67 1.80 2.30 4.40 
2700 8.30 4.80 4.00 8.80 3.10 4.30 4.10 4.90 5.90 6.20 
2800 2.80 5.50 3.60 4.20 7.00 10.80 9.60 6.20 5.90 5.00 
2900 5.00 1.80 3.60 3.10 4.20 3.80 2.30 3.50 3.30 2.30 
3000 3.50 3.00 2.10 2.90 0.60 2.20 4.20 5.30 4.20 4.10 
3100 3.40 2.20 3.20 3.50 4.10 4.20 3.50 5.60 3.30 2.10 
3200 2.60 1.90 3.40 3.70 3.00 2.40 1.80 2.50 1.90 4.50 
3300 4.50 4.20 5.60 5.40 2.20 3.20 4.60 6.20 3.90 2.60 
3400 2.60 2.60 3.00 3.00 3.40 2.70 2.30 2.30 5.20 5.80 
3500 2.90 2.70 2.00 2.10 2.50 1.40 1.60 1.70 1.70  
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APPENDIX D 
       

BIT RECORD 
HYATTVILLE WATER SUPPLY PROJECT 

(WELL NO. 2) 
       
      Depth Depth New/   

Bit 
No. Size Type In Out Used Footage 

1 14 3/4-inch Long Tooth Rock Bit Surface 50 feet Used 50 
2 8¾ - inch Long Shank Button Bit 50 feet 370 feet New  320 
3 8¾ - inch Long Shank Button Bit 370 feet 623.5 feet New 253.5 
4 8¾ - inch Long Tooth Rock Bit 623.5 feet 770 feet Used 146.5 
5* 8¾ - inch Long Shank Button Bit 770 feet  910 feet Used 140 
6 8¾ - inch Long Tooth Rock Bit 910 feet 1106 feet New 196 
7 8¾ - inch Long Shank Button Bit 1106 feet 1371 feet New 265 
8 8¾ - inch Long Shank Button Bit 1371 feet 1922 feet New 551 
9 8¾ - inch Long Shank Button Bit 1922 feet 2042 feet New 120 
10 8¾ - inch Long Shank Button Bit 2042 feet 2409 feet New 367 

11** 8¾ - inch Long Shank Button Bit 2409 feet 2504 feet Used 95 
12 8¾ - inch Long Shank Button Bit 2504 feet 2631 feet Used 127 
13 8¾ - inch Long Shank Button Bit 2631 feet 2656 feet Used 25 
14 6¼ - inch Button Bit 2613 feet 2841 feet Used 228 
15 6¼ - inch Polycrystalline Diamond Cutter (PDC) 2841 feet 2858 feet Used 17 
16 6¼ -inch Button Bit 2858 feet 3576 feet New 718 

       
* Rerun of Bit #3      
** Rerun of Bit #2      
       

BOREHOLE DEVIATION RECORD 
HYATTVILLE WATER SUPPLY PROJECT 

(Hyattville Well No. 2) 
       

  Borehole Depth (feet - KB)   
Degree 

Deviation    
  300 <¼    
  575 ¼    
  900 ¾    
  1690 ¾    
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APPENDIX E 
Hyattville Well No. 2 Lithology Log 

    
   

Depth Major Lithology Description 
Surface casing 0-50'  Cretaceous Thermopolis Shale- surface. 
    
50-80 Shale Dark grey to black, soft to moderately hard with 25% greenish  
  grey, silty slightly salt & pepper coloring, very fine, subangular, 
  moderately to well indurated sandstone, slightly calcareous with  
  less than 3% soft, light greenish grey to white bentonite, betonite  
  & sandstone decreasing with depth, sandstone has trace of iron 
  staining.  
   
80-90 Shale Dark grey to black as above- shale is non-calcareous slightly   
  fissile. 
   
90-120 Shale Dark grey to black as above with a trace of light greyish green,  
  slightly calcareous, hard siltstone/mudstone. 
   
120-130 Shale Dark grey to black shale as above with less than 3% light  
  greenish grey (slightly salt & pepper textured) soft,  

  
non-calcareous, very fine, round to well round, sandstone- 
slightly  

  glauconitic with trace of light greyish green to white, calcareous  
  mudstone as above. 
   
130-140 Shale Dark grey to black as above with approximately 25% light  
  greenish grey soft, sandstone as above with a trace of white to  
  salmon pink siltstone and trace of gypsum (selenite). 
   
140-160 Shale Dark grey to black as above with decreasing amount of light  
  greenish grey sandstone as above.  ( less than 3% at depth) 
  with minor amount of slightly mafic, dark greenish grey, non- 
  calcareous hard to moderately hard siltstone. 
   
  171' a rough spot- less than 1' thick. 
   
160-180 Shale Dark grey to black shale as above interbedded with grey to dark 
  greenish grey, soft, very fine subround to round sandstone with 
  a trace of black, very soft, plastic clay, shale is slightly varigated 
  greenish grey and black. 
   
180-230 Shale Dark grey to black shale as above. Minor amount of grey to dark  

  
greenish grey, soft to moderately hard siltstone to very fine, 
round 

  sandstone.  Trace of pyrite at 190 to 200'. 
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230-240 Shale Light grey, soft, very plastic, non-calcareous with less than 3% 
  brownish grey, moderately hard, non-calcareous siltstone. 
   
240-250 Shale Dark grey to black moderately fissile shale with trace of pyrite  
  and brownish grey siltstone as above with light grey soft  
  shale/clay as above. 
250-270 Shale Dark grey to greenish black, moderately fissile, non-calcareous 
  with trace of light grey soft shale/clay as above with trace of hard 
  dark brownish grey siltstone. 
   
 Cretaceous Cloverly  274 feet 
   
270-280 Shale/sandstone Dark grey shale as above with light grey, soft to moderately 

  
indurated, fine grained, sub-round to round sandstone very 
slightly 

  salt  & pepper texture. 
   
280-290 Sandstone White to light grey, moderately salt & pepper texture, coarse to  

  
very coarse grained, sub-angular to sub-round, loose-soft, 
slightly  

  iron stained with shales as above. 
   
290-300 Shale/sandstone Light grey, soft, very plastic, non-calcareous shale with 15% dark 
  brownish grey, moderately hard to soft siltstone with tace of 
  pyrite.  
   

300-310 Sandstone 
Light greenish to bluish grey, very fine, slightly indurated to 
loose, 

  non-calcareous, sub-round to round quartz sandstone with minor 
  amount of soft, plastic light greenish to bluish grey clay with trace 
  of brownish black carbonaceous siltstone.  
   
310-340 Shale Variegated greenish grey and maroonish grey, non-calcareous,  

  
non-fissile, moderately hard to hard shale with soft sand as 
above 

  
and trace of brownish grey shale and reddish brown quartz 
nodule 

  with trace of soft brown clay. 
   
 Cretaceous Dakota- 340 feet 
   

340-350 Shale 
Dark maroonish to purplish grey, slightly variegated with 
greenish  

  grey shale as above, purplish grey shale  
  is non-calcareous and non-fissile, moderately hard, with trace of 
  bentonite, soft whitish grey and chert/quartz small nodules. 
   
350-360 Missing Sample  
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360-370 Shale Light greenish grey and purple variegated, moderately hard 
shale 

  with 15% soft, plastic, reddish brown clay non-calcareous with 
  brownish grey non-fissile shale with trace of gypsum. 
   
370-380 Sandstone Light grey to bluish grey, soft, clayey, fine grained sub-round to 
  round, quartz sandstone, slightly salt & pepper textured, with 
  minor amount of moderately indurated, very fine, sub-angular,  
  slightly salt & pepper textured, slightly glaucanitic sandstone  
  with less than 3% pyrite flakes plus shales as above.  Clayey  
  sandstone is non-calcareous.  The indurated very fine sandstone 
  is calcareous. 
   
   
 Cretaceous Fuson Shale- 382 feet 
   
380-390 Shale Purplish grey, very soft, very plastic, non-calcareous with less  
  than 3% soft, clayey very fine to silty, yellow to yellowish brown  
  sandstone plus light green to light greenish grey shale as above  
  with reddish brown well indurated siltstone. 
   

390-400 Shale 
Light greenish grey shale as above with light purplish white soft 
to 

  moderately hard, non-fissile shale with soft yellowish white  

  
bentonite and clayey yellow sand as above plus soft purplish 
grey  

  shale as above, the purplish white shale and yellow sandstone is 
  very calcareous. 
   
400-410 Sandstone Light brownish grey, loose to slightly indurated, very fine to fine, 
  sub-round to round quartz sandstone with light grey slightly salt 
  & pepper textured, very fine, moderately indurated to slightly  
  indurated, sub-round to round quartz sandstone with purple and  
  green shales as above. 
   
   
 Cretaceous Lakota- 416 feet 
   
410-420 Shale Dark brownish grey, soft, slightly waxy with trace of pyrite, non- 
  calcareous. 
   

420-430 Sandstone 
Brownish grey, soft to moderately indurated, very fine, sub-
angular 

  to sub-round sandstone non-calcareous with white, slightly salt 
  & pepper textured, well indurated, non-calcareous very fine, sub- 
  angular to sub-round quartz sandstone.  
   

430-440 Sandstone 
Light brownish grey, moderately indurated, very fine sandstone 
as 

  above with trace of soft brownish white bentonite with 5% purple 
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   & reddish purple non-fissile, moderately hard shale with trace of  
  light green shale. 
   
440-450 Sandstone/shale Light brownish grey silty-clayey sandstone as above with minor 
  amount of purplish red shale as above. 
   
   
 Jurassic Morrison- 462 feet 
   

450-460 Shale 
Light green and purple, slightly variegated, soft to moderately 
hard 

  shale, non-clacareous with trace of yellowish green shale and  
  trace of white gypsum plus sandstone as above and brownish  
  grey, very soft, very plastic clay. 
   
460-470 Shale Grey to dark grey, moderately hard, non-fissile, non-calcareous 
  with minor amount less than 15% of soft brown clay as above. 
   
470-480 Shale Light grey to greenish grey, soft with minor amount of green,  

  
purple, and yellowish green shale plus loose, very fine, sub-
round 

  to round sandstone- quartzitic plus trace of whitish grey, soft 
  bentonite. 
480-500 Sandstone/shale Light grey, soft, very fine, sub-round to round, non-calcareous 
  sandstone with brownish black, soft to moderately hard non- 
  fissile shale, sandstone decreasing with depth and light green 
  and purple shale increasing with depth- predominantly light  
  greenish grey, moderately hard to soft shale as above and very 
  fine grained soft sandstone. 
   
500-530 Shale Light greenish grey with 15-25% reddish purple moderately hard 
  slightly calcareous shale with trace of variegated green and  
  greenish brown shale with trace of dark grey shale and some 
  sandstone as above. 
   

530-570 Shale 
Greenish grey, green, purple and brownish grey shale, 
moderately 

  hard to very soft (greenish grey is very soft and very plastic) with  
  soft white bentonite increasing with depth, shales are slightly  
  calcareous. 
   
570-590 Shale As above. 
   
590-630 Shale/bentonite Light grey, greenish grey, green and purple shales as above with 
  predominantly light grey, very soft, very plastic bentonite shales 
  slightly calcareous. 
   
630-640 Shale Brownish grey, soft, moderately plastic, moderately calcareous  

  
with green & purple shale as above with trace of soft reddish 
brown, plastic shale/clay.  
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640-650 Shale  Grey, greenish grey, green, purple and brown, moderately hard 
  non-fissile shale with trace of pyrite and minor amount of 
  moderately indurated, calcareous, very fine, sub-round white 
  sandstone with about 15% very soft, plastic reddish brown  
  shale/clay. 
   
650-660 shale Predominately greenish grey, soft to moderately hard non-fissile,  
  non-calcareous with purple, green and grey shales as above with 
  minor amount of very soft, light brownish grey shale/clay. 
   
660-680 shale Variegated green, purple with trace of yellowish brown, soft to  
  moderately hard shale with dark reddish brown shale plus minor 
  amount less than 3% white to greenish grey, very fine, sub-round 
  to round, sandstone, moderately to well indurated with trace of  
  light purple shale and salmon colored chalcedony. 
   
   
 Jurassic Sundance- 670 feet 
   
680-700 Shale Variegated shales as above plus sandstone as above with trace 

  
of black to very dark grey, non-fissile, non-calcareous, 
moderately 

  hard shale.  
   

700-710  Sandstone 
Greenish-grey, salt & pepper textured, gluaconitic very 
calcareous 

  fine grained, sub-angular sandstone with shale as above. 

710-730 Shale 
Green and purple (reddish purple) shales as above with 
increasing 

  soft, greenish grey, non-calcareous shale with very little 
  sandstone as above with 3-5% black to dark grey, non-fissile  
  shale. 
   
730-770 Sandstone Greenish grey, salt & pepper textured, glauconitic as above with 
  green, purple, grey and dark grey shales as above with trace of  
  white, moderately soft to moderately hard very fine sandstone. 
   
770-790 Sandstone/Shale Greenish grey salt & pepper textured glauconitic sandstone as  
  above with greenish grey to grey, moderately hard, non-fissile,  
  slightly silty, calcareous shale with trace of soft white flaky 
  gypsum. 
   
790-810 Shale Greenish grey to grey silty calcareous shale as above with trace 
  of gypsum as above. 
   
810-840 Shale/Sandstone Shale and sandstone as above with about 3% white gypsum with 
  maroon, non-fissile moderately hard shale.  
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840-850 Shale/Sandstone Soft, greyish-green, calcareous shale with sandstone as above 
  less maroon shales and  gypsum. 
   
850-870 Shale/Sandstone As above with trace of greenish-grey, salt & pepper textured 
  pyritic, calcareous sandstone. 
   
870-890 Shale Greenish-grey, slightly fissile, calcareous, soft to moderately 
  hard shale with black to dark grey, moderately hard shale with 
  maroon shales as above becoming lighter grey with depth. 
   
890-900 Shale/Sandstone Grey to light grey, soft, sticky, moderately calcareous clay with 
  greenish grey and maroon shales as above with very fine  
  sandstone as above with trace of loose medium to coarse sub- 
  angular sands. 
   

900-910 Sandstone/Shale 
Brownish green to grayish green, (olive green) well indurated 
very 

  fine, sub-round to round, glauconitic very calcareous oolitic  
  sandstone with black, moderately fissile, moderately hard, non- 
  calcareous shale. 
   
920-930 Claystone/Siltstone Light gray to dark gray, blocky, moderately soft, silty clay and 

siltstone, minor maroon silty clay and gray, green hard sandy 
siltstone. 

   
930-940 Claystone/Siltstone As above with 10% gray to light gray very fine grained salt & 

pepper sandstone. 
   
940-950 Claystone/Siltstone As above. 
   
950-960 Claystone/Siltstone As above. 
   
960-970 Claystone/Siltstone As above. 
   
980-990 Claystone Mudstone Olive green, gray to dark gray silty claystone, red to dark brown 

silty claystone and silt, moderately soft, hard, light tan to gray 
silty mudstone with minor anhydrite. 

   
990-1000 Claystone Mudstone As above. 
   
   
 Jurassic Gypsum Springs- 1000 feet 
   
1000-1010 Anhydrite Claystone As above with large increase in anhydrite (30%). 
   
1010-1020 Anhydrite Claystone As above, decreasing red brown silty claystone with increase in 

light gray, tan silty claystone, not as hard. 
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1020-1030 Claystone / Mudstone / 
Anhydrite 

As above with dark tan moderately hard mudstone, decreasing 
anhydrite to 10%. 

   
1030-1040 Claystone  Mudstone As above, hard light tan to gray mudstone (10%), anhydrite less 

than 5%.  
   
1040-1050 Claystone   /Limestone Soft, olive green, light gray to dark gray silty clay and claystone, 

tan hard limestone w/ increasing (40%) brown to red silty 
claystone. 

   
1050-1060 Limestone Increasing tan to gray limestone (50%). 
   

Claystone 1060-1070 
  

Gray to dark gray, olive green claystone with red brown silty clay 
and claystone, tan limestone (10%). 

   
1070-1080 Mudstone / Claystone Increasing in hard red, brown silty mudstone (50%), light to dark 

gray claystone, (platy) with minor light tan limestone & anhydrite.  

   
1080-1090 Mudstone / Claystone As above with red, brown silty mudstone and siltstone, 

moderately hard (60%). 
   
1090-1100 Mudstone / Claystone As above. 
   
1100-1110 Claystone Olive green to dark gray claystone, platy & moderately soft, 

decreasing red, brown silty clay and claystone (10%). 
   
1110-1120 Claystone As above, w/ some ¼” long plates of anhydrite. 
   
1120-1130 Claystone As above, (25%) anhydrite. 
   
1130-1140 Claystone As above, (40%) anhydrite, white to translucent some with pink 

stain, minor black shale. 
1140-1150 Claystone As above, (less than 10% anhydrite) red, brown silty claystone 

with less olive green gray clay stones. 
   
1150-1160 Claystone As above, (less than 5% anhydrite). 
1160-1170 Claystone Gray to dark gray, platy claystone with maroon, silty claystone 

and siltstone, minor anhydrite. 
   
1170-1180 Claystone As above. 
   
1180-1190 Claystone As above, red silty claystone and siltstone (10%), light tan 

calcareous, oolitic limestone.  
   
   
 Triassic Chugwater- 1,190 feet 
   
1190-1200 Claystone As above. 
   



 

E - 8 

1200-1210  Missing sample 
   
1210-1220 Siltstone    Increasing red, brown and maroon silty clay and siltstone (80%), 

gray to dark gray and black claystone with minor limestone and 
anhydrite.  

   
1220-1230 Siltstone    As above. 
   
1230-1240 Siltstone As above. 
   
1240-1250 Siltstone Red silty claystone and siltstone (60%), light gray to dark gray 

claystone and siltstone with minor vfg green sandy siltstone. 
   
1250-1260 Siltstone As above. 
   
1260-1270 Siltstone As above, with minor black silty shale. 
   
1270-1280 Siltstone As above. 
   
1280-1290 Siltstone As above. 
   
1290-1300 Siltstone As above. 
   
1300-1310 Siltstone As above. 
   
1310-1320 Siltstone As above. 
   
1320-1330 Siltstone As above. 
   
1330-1340 Siltstone As above. 
   
1340-1350 Siltstone As above. 
   
1350-1360 Siltstone As above. 
   
1360-1370 Siltstone As above, decreasing red silty clay and siltstone (50%). 
   
1370-1380 Siltstone As above. 
   
1380-1390 Siltstone As above. 
   
1390-1400 Claystone Green gray to dark gray and maroon silty claystone (80%) with 

less than 10% red and maroon silts and clays with minor light tan 
limestone. 

   
1400-1410 Claystone As above, w/ minor light gray dolomite (slight reaction). 
   
1410-1420 Claystone As above. 
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1420-1430 Claystone As above. 
   
1430-1440 Claystone As above. 
   
1440-1450 Claystone Less red as above(5%). 
   
1450-1460 Claystone As above. 
   
1460-1470 Claystone As above. 
   
1470-1480 Claystone As above, very platy, ¼” to 3/8”. 
   
1480-1490 Claystone Increasing dark gray and black shale, no limestone. 
   
1490-1500 Claystone As above. 
   
1500-1510 Claystone As above. 
   
1510-1520 Claystone As above. 
   
1520-1530 Claystone As above. 
   
1530-1540 Claystone As above. 
   
1540-1550 Claystone As above. 
   
1550-1560 Claystone As above. 
   
1560-1570 Claystone As above. 
   
1570-1580 Claystone As above, some large blocky black shale chunks 

(1”longX1/2”thick). 
   
1580-1600  Missed sample. 
   
1600-1610 Claystone As above, minor anhydrite. 
   
1600-1620 Claystone As above. 
   
1620-1660  Missed sample. 
   
1660-1670 Claystone Decreasing reds, no maroon with minor oolitic limestone. 
1670-1680 Claystone As above. 
   
1680-1690 Claystone LCM - Cellophane heavy, minor gray limestone and oolitic 

limestone. 
   
1690-1700 Claystone As above - LCM - Cellophane heavy. 
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1700-1710 Claystone As above - LCM - Cellophane heavy. 
   
1710-1720 Claystone As above - LCM - Cellophane heavy. 
   
1720-1730 Claystone As above - LCM - Cellophane heavy. 
   
1730-1740 Claystone As above - LCM - Cellophane heavy. 
   
1740-1750 Claystone As above - LCM - Cellophane heavy. 
   
1750-1760 Claystone As above - LCM - Cellophane heavy. 
   
1760-1770 Claystone Green gray, gray to dark gray & black claystone (reacts with hcl) 

with 5% red silty clay and siltstone, with a few vfg, well rounded 
qtz particles. 

   
1770-1780 Claystone As above with minor vfg salt & pepper sandstone. 
   
1780-1790 Claystone As above, salt & pepper sandstone.  
   
1790-1800 Claystone As above. 
   
1800-1810 Claystone As above, platy and shards, minor sandstone. 
   
1810-1820 Claystone As above. 
   
1820-1830 Claystone As above. 
   
1830-1840  Claystone As above, with minor maroon shale. 
   
1840-1890 Claystone As above. 
   
1850-1860 Claystone As above. 
   
1860-1870 Claystone As above. 
   
1870-1880 Claystone As above. 
   
1880-1890 Claystone As above. 
   
   
 Permian Dinwoody-1928 feet 
   
1920-1930 Shale Green to greenish gray, moderate fissile, very calcareous silty, 
  moderately hard to soft with 15% reddish brown siltstone with  

  
trace of gypsum with trace of yellow to yellowish brown, hard 
dolomite. 
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1930-1940 Shale As above with less than 3% black, blocky, silty shale, friable,  
  moderately hard, slightly more gypsum. 
   

1940-1980 Shale Green to greenish gray, platy to slightly  fissile, moderately hard 

  calcareous shale as above with 15%-25% red to reddish brown  
  siltstone with less than 3% crystalline gypsum with trace of  

  yellowish brown to pinkish white, fine grained (sucrose) dolomitic 

  limestone and moderate amount of very soft, very plastic,  
  reddish brown clay at 1970 to 1980 (clay is slightly calcareous). 
   
1980-1990 Shale As above. 
   
1990-2000 Shale  As above with less than 3% maroon, soft to moderately hard  
  shale plus trace of soft, yellowish brown, silty shale (calcareous). 
   
2000-2010 Dolomite Salmon pink, very fine grained, hard dolomite. 
   
2010-2020 Gypsum/Shale Yellowish green crystalline gypsum with greenish grey shales,  
  soft silty reddish brown clay and reddish brown siltstone as 
  above with trace of maroon to purplish red chert. 
   
2020-2030 Shale/Dolomite Varigated yellowish grey to yellowish green and maroon shale 
  with greenish grey shales as above plus light tan and salmon  
  pink dolomite with trace of calcite chips. 
   
2030-2040 Dolomite White to light salmon, very fine grained, hard dolomite with  
  gypsum and trace of purple chert as above with greenish grey  
  shales and reddish brown siltstone as above. 
   
2040-2050 Shale Greenish grey as above with soft, plastic, reddish brown clay 
  with less than 3% yellowish green gypsum plus minor amount  
  white, quartzitic, loose very fine, sub-round to round sands. 
   
2050-2060 Shale Rough drilling at about 2050-2051'  
  Greenish grey shale as above with trace of varigated reddish  
  brown and greenish yellow silty shale with 15% reddish brown  
  silty shale with trace of gypsum with trace of yellowish green  
  dolomitic siltstone. 
   
2060-2080 Siltstone Reddish brown to dark reddish brown, hard siltstone with  
  shales as above plus less than 3% gypsum (yellowish green) 
  with white to reddish white chert with salmon colored  
  siltstone. 
2080-2090 Chert Salmon to white chert with reddish brown siltstone and 
  calcareous greenish grey shales as above. 
   
2090-2110 Dolomite Greyish buff to white, fine textured hard to slightly brittle dolomite 
  with shales, siltstones and trace of white chert as above. 
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2110-2120 Siltstone Dark brick red, clayey siltstone, moderately hard to hard with  
  minor amount of fine to very fine grained sility siltstone. 
   
2120-2130 Dolomite White to greyish buff dolomite as above with about 3% fibrous  
  gypsum with orangish red soft claystone/shale plus light purple 
  soft shale with reddish brown siltstone and greenish grey  
  shales as above.  
   
2130-2140 Shale Light reddish brown, soft, non-plastic with dolomite as above. 
   
2140-2150 Dolomite Buff colored, very fine textured to aphanitic dolomite. 
   
2150-2170 Dolomite/Shale Dolomite as above plus reddish brown siltstone and greenish 
  grey shale as above with increasing amount of purple soft,  
  non-calcareous shale at depth. 
   
2170-2180 Shale Soft, non-plastic, reddish brown shale with trace of white  
  gypsum with dolomite as above. 
   
2180-2200 Dolomite White to light buff colored, very fine textured dolomite. 
   
2200-2210 Shale Orange, floury, very soft, silty shale with reddish brown silt- 
  stone, greenish grey shale and purple shale as above. 
   
2210-2220 Dolomite As above with purple and green shales as above with trace of  
  gypsum and minor amount of soft orange floury shale. 
   
2220-2250 Shale Reddish orange, very soft, non-plastic silty shale with shales  
  and dolomite as above. 
   
2250-2260 Shale As above. 
   
2260-2270 Shale As above with trace of white, moderately cemented, very fine 
  grained silty sandstone, sub-angular grains. 
   
2270-2290 Dolomite Greyish tan to white, very fine grained dolomite with trace of  
  white sandstone as above with trace of tan to yellowish tan  
  chert. 
   
2290-2300 Dolomite/Shale Dolomite as above with soft purple shale plus minor amount of  
  white, moderately cemented, very fine grained, sub-angular, 
  quartzitic sandstone with reddish brown siltstone and silty 
  shale. 
   
   
2300-2310 Shale Purple shale as above with decreasing dolomite as above with  
  soft, clayey, (reddish orange) very fine, sub-round to sub- 
  angular sandstone. 
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 Permian/Pennsylvanian Tensleep - 2318 feet 
   
2310-2330 Shale Orangish-red, soft, moderately plastic, sandy very fine, sub- 
  angular to sub-round sands with anhydrites and decreasing 
  dolomite as above. 
   
2330-2380 Sandstone Orangish red, moderately cemented, very fine grained, sub- 
  angular to sub-round moderately calcareous with some soft,  
  orangish red, clay with purple and greenish grey shales from  
  above minor amount of purple to purplish white very fine grained, 
  sub-angular to sub-round sandstone at 2370-2380. 
   
2380-2400 Sandstone Orangish red, white, purplish white and salmon colored, very fine 
  sub-angular, moderately to well cemented sandstone as above 
  with trace of greenish grey, slightly mafic very fine, moderately 
  hard sandstone as above, with minor amount of purple and 
  greenish grey shales as above with trace of tan, fine grained  
  dolomite. 
   
2400-2410 Sandstone Salmon pink, well cemented (calcareous), very fine sub-round 
  quartz sands with trace of calcite crystal plus trace of purple to  
  dark purple slightly fissile, slightly calcareous shale, moderately 
  hard to soft with less than 3% shales and dolomites as above. 
   
2410-2420 Shale/Chert Light purple, slightly fissile to platy, moderately soft shale with 
  orange chert with purple and white, well cemented, very fine  
  grained  sandstone with minor amount of reddish brown, 
  moderately hard silty shale with less than 3% green shales, soft, 
  non-calcareous. 
   
2420-2430 Shale  Light purple shale as above, hard to moderately hard, non-fissile, 
  with reddish brown silty shale and white to greyish tan chert with 
  less than 3% green shales as above. 
   
2430-2440 Sandstone Purplish white, white, orange and light salmon colored, very fine, 
  sub-round to round sandstone with trace of loose medium, round 
  quartzite sand grains with reddish brown silty shales (30-40%) 
  with minor light purple shale and cherts as above with trace of  
  green shales as above. 
   
2440-2450 Shale Reddish brown silty shale, moderately hard, non-calcareous with 
  minor amount of light greyish white dolomite, very fine grained. 
   
   
 Pennsylvanian Amsden - 2462 feet 
   
2450-2490 Shale Shale, light purple, soft to moderately hard about 25% plus  
  reddish brown shale, soft to moderately hard about 25 to 40% 
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plus 
  light tan, fine textured dolomite- about  15% with orange chert 
  and light green shale as above. Green shales about 5% with very 
  fine sandstone as above with trace of gypsum. 
   
2490-2500 Shale/Dolomite Light purple, green and reddish brown shales as above with light 
  tan to white, dolomite as above with white and orange sandstone 
  as above. 
   
2500-2510 Sandstone/Dolomite White to light grey fine textured to aphanitic hard dolomite with  
  white, very fine, round to sub-round well cemented sandstone  

  
with trace of orange sandstone as above plus 3-5% reddish 
brown 

  
shale as above with trace of green to greenish grey shale and 
trace 

  of orange chert. 
   

2510-2520 Dolomite 
White, hard, very fine to aphanitic with trace of dark red chert 
and 

  shales and sandstone as above. 
   

2520-2530 Dolomite 
White dolomite as above with trace of white limestone with 15-
25% 

  reddish brown shale as above. 
   
2530-2540 Sandstone/Dolomite White dolomite as above with about 25% hard, well cemented, 
  very fine, sub-round sandstone plus 25-40% reddish brown shale 
  with trace of orange chert and some loose, well rounded medium 
  grained quartz 
   
2540-2550 Dolomite White dolomite as above with some white sandstone as above 
  decreasing red shales, dolomite turning light brown, aphanitic  
  at depth. 
   
2550 Dolomite Light brown, aphanitic, hard with minor amount less than 3% red 
(circ 
sample)  and green shales with trace of orange chert. 
   
2555 Dolomite/Shale 25% to 40% reddish brown and light green, soft, waxy to silty 
(circ 
sample)  shale with some soft purple shales plus tan dolomite as above 
  with trace of gypsum and orange chert. 
   
2555-2565 Dolomite Light tan, hard, aphanitic dolomite as above with 15% reddish 
(circ 
sample)  brown and light green shales as above less red shales than the 
  2555 sample plus trace of gypsum crystals and less than 3%  

  
white sandstone as above with trace of white, aphanitic 
limestone. 
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2575 Shale Reddish brown silty shale to shaly silt, moderately hard with  
(circ 
sample)  green to light green shales as above plus greater than 5% white 
  very fine, sub-round quartz sands, trace of gypsum and purple 
  chert, sandstone is non-calcareous plus trace of white, aphanitic 
  limestone. 
   
2580 Shale/Dolomite Reddish purple, green and reddish brown shales as above plus 
(circ 
sample)  white to tan dolomite with white and orange sandstone as above 
  with trace of gypsum and white limestone some yellow limonitic 
  staining. 
   
2585 Shale Red and green shale as above with white sandstone as above  
(circ 
sample)  plus gypsum. 
   
2595 Shale Red to reddish brown, soft, non-calcareous with minor amount 
  of white limestone. 
   

2590 -2600 Shale/Dolomite 
Soft reddish brown shale with green shale as above plus 3% 
black 

  moderately hard silty shale with white to tan aphanitic hard  
  dolomite with minor amount of white, green and orange, very fine 
  grained, sub-round sandstone with trace of white poor limestone. 
   
2600 -2610 Shale/Dolomite Shales as above, less red with more maroon, green & dark grey  
  to black shales with tan, aphanitic dolomite with limonitic soft,  
  very fine grained sandstone with trace of white sandstone and  
  limestone as above. 
   
2610-2620 Shale Red shale as above with yellow to yellowish green shale slightly 
  mottled with red and green shales with white siltstone, hard with  
  trace of white dolomite. 
   
2620 - 2630 Shale As above. 
   

2635 Shale 
Red shale, mottled with yellowish brown shale with trace of 
white, 

  very fine grained sandstone, sub-round with minor amount (3%)  
  of white, aphanitic limestone with trace of light tan to white  
  dolomite, plus 5% greenish grey to green, soft to moderately 
  hard shale. 
   
2630 - 2640 Shale As above with less greenish to yellowish brown shale with about 
  15% white dolomite and fine soft white limestone. 
   
 Mississippian Darwin Sandstone - 2,638 feet 
   
2650 Shale As above. 
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2657 Shale  As above. 
   
 Mississippian Madison- 2,654 feet 
   
2650 - 2660  Cement and aluminum shavings 
   
2660 - 2670  Cement and aluminum shavings 
   
2670 - 2680  Cement and aluminum shavings 
   
2680 - 2690 Sandstone As above with very fine grained sandstone 
2690 - 2700 Claystone /Sandstone Red and maroon silty claystone and very fine grained sandstone, 

red and yellow stain with minor white limestone (5%). 
   
2700 - 2704 Claystone /Sandstone As above with increasing white to light gray limestone (5%). 
   
2704 - 2710 Limestone As above – Limestone (70%), light pink to red stain with minor 

light tan to yellow. 
   
2710 - 2720 Limestone  Very fine grained Sandstone, sub angular to surrounded (70%), 

limestone with minor red to tan silts and black chert. 
   
2720 - 2730 Limestone Siltstone As above – Increasing red and tan siltstone. 
   
2730 - 2740  Limestone Predominately gray to white and buff colored limestone with 

minor very fine grained quartz grains and red silts. 
   
2740 - 2750 Limestone As above. 
   
2750 - 2760 Limestone As above. 
   
2760 - 2770 Limestone As above quartz grains absent with 10% red, maroon and tan 

silty claystone and siltstone. 
   
2770 - 2780 Limestone Light gray to gray and buff colored limestone with minor 

anhydrite, maroon to brown siltstone (rate overflow, 2 gpm). 
   
2780 - 2790 Limestone As above with larger (1mm) chips of white limestone. 
   
2790 - 2800 Limestone As above. 
   
2800 - 2810 Limestone As above. 
   
2810 - 2820 Limestone As above– Increasing white limestone chips. 
   
2820 - 2830 Limestone As above. 
   
2830 - 2840 Limestone As above. 
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2840 - 2850 Limestone As above. 
   
2850 - 2860 Limestone As above. 
   
2860 - 2870 Limestone As above. 
   
2870 - 2880 Limestone As above. 
   
2880 - 2890 Limestone As above – Rate increase to 2 min/ft. 
   
2890 - 2900 Limestone As above. 
   
2900 - 2910 Limestone As above – White limestone chips increasing (10%), rate 

decreasing – 5 min/ft. 
   
2900 - 2910 Limestone As above. 
   
2910 - 2920 Limestone As above – Buff, gray, light gray limestone with some pink 

staining and off white chips (1mm), very minor red siltstone. Flow 
increasing to 35 – 50 gpm. 

   
2920-2930 Limestone As above. 
   
2930-2940 Limestone As above– No pink stain. 
   
2940-2950 Limestone As above. 
   
2960-2970 Limestone As above. 
   
2970-2980  Missing sample. 
   
2980-2990 Limestone Very small sample chips (.25 mm). 
   
2990 - 3000 Limestone As above. 
   
3000 - 3010 Limestone As above. 
   
3010 - 3020 Limestone As above. 
   
3020 - 3030 Limestone As above. 
   
3030 - 3040 Limestone As above. 
   
3040 - 3050 Limestone As above. 
   
3050 - 3060 Limestone White Limestone chips (1mm to .25 mm). 
   
3060 - 3070 Limestone As above. 
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3070 - 3080  Missing sample. 
   
3080 - 3090 Limestone Limestone, smaller chips (.25mm and smaller), buff, light gray, 

and off white. 
   
3090 - 3100 Limestone Darker colored sample – more tan to gray limestone with minor 

tan silts. 
   
3100 - 3110 Limestone Darker colored sample – more tan to gray limestone, minor white 

chips. 
   
3110 - 3120 Limestone Lighter colored sample with increasing 1mm size white chips. 
   
3120 - 3130 Limestone As above. 
3130 - 3140 Limestone Lighter colored sample with increasing 1mm size white chips. 
   
3140 - 3150 Limestone Darker colored sample – more tan to gray limestone, minor white 

chips. 
   
3140 - 3150 Limestone As above. 
   
3150 - 3160 Limestone As above with minor yellow stain. 
   
3160 - 3170 Limestone As above, flow increase to around 100 gpm as measured with 5 

gal bucket. 
   
3170 - 3180 Limestone As above. 
   
3180 - 3190  Missing sample. 
   
3190 - 3200  Missing sample. 
   
3200 - 3210 Limestone As above. 
   
3210 - 3220 Limestone Tan limestone and minor dolomite. 
   
3220 - 3230 Limestone As above - Lighter colored sample with increasing .25 mm size 

white chips and minor red, brown and tan siltstone. 
   
3230 - 3240 Limestone As above - Very tan limestone with minor maroon, tan and yellow 

siltstone and silty mudstone. 
   
3240 - 3250 Limestone / Dolomite Lighter color limestone and dolomite, no siltstone or silty 

mudstone. 
   
 Devonian Three Forks - 3,250 feet 
   
3250 - 3260 Limestone / Dolomite As above. 
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3260 - 3270 Limestone / Dolomite Darker color sample with pink and orange staining. 
   
3270 - 3280 Limestone / Dolomite  As above – with red, brown, tan yellow siltstone, flow measured 

with bucket at 103 gpm. 
   
3280 - 3290 Limestone Sandstone Gray to medium gray, tan limestone and dolomite, light green 

siltstone, black chert and vfg sub-rounded clear quartz sands. 
   
3290 - 3300 Siltstone / Mudstone Light gray, tan and pink limestone and dolomite, tan green and 

maroon siltstone, mudstone, very fine grained sub-rounded clear 
quartz sands. Rate at 5 to 7 minutes a foot. 

   
3300 - 3310 Siltstone / Mudstone As above. 
   
3310 - 3320 Siltstone / Mudstone As above with minor quartz sands. 
   
   
 Devonian Jefferson- 3,324 feet 
   
3320 - 3330 Limestone / Dolomite Red-pink, gray buff colored limestone and dolomite, minor tan 

mudstone and green siltstone. 
   
3330 - 3340 Limestone / Dolomite As above with green brown siltstone and maroon silty clay. 
   
3340 - 3350 Dolomite As above - Predominately dolomite (small reaction with HCl), 

silts and mudstone. Rate 7 min/ft. 
   
 Ordovician Big Horn- 3,354 feet 
   
3350 - 3360 Dolomite As above, very minor silts. 
   
3360 - 3370 Dolomite As above, more buff colored. 
   
3370 - 3380 Dolomite Gray, buff and pink dolomite, Rate at 2 min/ft. 
   
3380 - 3390 Dolomite As above with minor green siltstone and red silty mudstone. 
   
3390 - 3400  Missing sample. 
   
3400 - 3410 Dolomite Gray to pink and white dolomite with minor brown to red siltstone 

and silty mudstone. 
   
3410 - 3420 Dolomite As above no white dolomite – Rate increase, 2 min/ft. 
   
3420 - 3430 Dolomite As above. 
   
3430 - 3440 Dolomite As above. 
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3440 - 3450 Dolomite As above - Rate increase to 2 min/ft. 
   
3450 - 3460 Dolomite As above – Flow increase (20 – 30 gpm). 
   
3460 - 3470 Dolomite As above – No silts or mudstones. 
   
3470 - 3480 Dolomite As above. 
   
3480 - 3490 Dolomite As above – Minor green siltstone and red silty mudstone. 
   
3490 - 3500 Dolomite As above. 
   
3500 - 3510 Dolomite As above. 
   
3510 - 3520 Dolomite As above. 
   
3520 - 3530 Dolomite As above – more tan and less pink dolomite with very minor 

siltstone and silty mudstone. 
   
3530 - 3540 Dolomite As above – rate increase, 1 to 2 min/ft. 
3540 - 3550 Dolomite As above. 
   
3550 - 3560 Dolomite As above. 
   
3560 - 3570 Dolomite As above – more pink dolomite with minor green and red silty 

mudstone. 
   
3570 - 3580 Dolomite As above – flow increase, greater than 200 gpm. 
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Hyattville Constant Drawdown Test With 60 PSI Back Pressure 
      
Date: 12/2/2005     
Tested By: Wester-Wetstien & Associates   
Supervised By: L. Wester & M. Brayton    
Pumping Equipment: Flowing Well    
      
Monitoring 
Equipment: 8" X 4" Orifice Weir, Manometer Tube & 200 psi, Weksler gage 
 Recovery monitored using Hermit 3000 Data Logger   
 and 250 psi Transducer    
Radial Distance: Flowing Well    
SWL 202 psi     
Air Line Set Flowing Well    
Rate: Hold 60 psi Back Pressure   
      

Time 
Elapsed 
Minutes 

Air Line 
(psi) 

Manometer 
(in.) 

Discharge 
(gpm) Comments 

9:40:00 AM 0 202 0 0 Start Test 
9:40:45 AM 0.75  22 279  
9:41:00 AM 1  17 245  
9:41:15 AM 1.25  19 259  
9:41:30 AM 1.5  17.5 249  
9:41:45 AM 1.75  17 245  
9:42:00 AM 2  17.5 249  
9:42:30 AM 2.5  16 238  
9:43:00 AM 3  13.5 219  
9:43:30 AM 3.5  14 224  
9:44:00 AM 4  14 224  
9:44:30 AM 4.5  14.5 227  
9:45:00 AM 5  14.5 227  
9:45:30 AM 5.5  14 224  
9:46:00 AM 6  14 224  
9:46:30 AM 6.5  14 224  
9:47:00 AM 7  14 224  
9:47:30 AM 7.5  14 224  
9:48:00 AM 8  14 224  
9:48:30 AM 8.5  14 224  
9:49:00 AM 9  14 224  
9:50:00 AM 10  14 224  
9:51:00 AM 11  14 224  
9:52:00 AM 12  14 224  
9:53:00 AM 13  14 224  
9:54:00 AM 14  13.5 219  
9:55:00 AM 15  13 216  
9:56:00 AM 16  13.25 217  
9:58:00 AM 18  13.25 217  
10:01:00 AM 21  13.25 217  
10:04:00 AM 24  13 216  
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Time 
Elapsed 
Minutes 

Air Line 
(psi) 

Manometer 
(in.) 

Discharge 
(gpm) Comments 

10:05:00 AM 25  13 216  
10:07:00 AM 27  13 216  
10:09:00 AM 29  12 208  
10:11:00 AM 31  12 208  
10:13:00 AM 33  11.5 204  
10:15:00 AM 35  11.5 204  
10:18:00 AM 38  11.5 204  
10:25:00 AM 45  11.5 204  
10:30:00 AM 50  12 208  
10:35:00 AM 55  12.3 210  
10:45:00 AM 65  11.5 201  
10:50:00 AM 70  12 208  
11:00:00 AM 80  12 208  
11:10:00 AM 90  11.5 204  
11:20:00 AM 100  11.5 204  
11:30:00 AM 110  11 200  
11:40:00 AM 120  11.5 204  
11:50:00 AM 130  11.25 202  
12:00:00 PM 140  11 200  
12:30:00 PM 170  11 200  
1:00:00 PM 200  10.8 198  
1:30:00 PM 230  10.6 195  
2:00:00 PM 260  10.5 195  
3:00:00 PM 320  10.25 193  
4:00:00 PM 380  10.1 190  
5:00:00 PM 440  9.6 185  
12/2/05 6:54 AM 1274  7.75 182 End Test 
      

Time Minutes 
Feet of 
Head 

Pressure 
(psi)   

12/2/05 7:30 AM 0.00 134.06 58.03  Start Recovery 
7:30:10 AM 0.17 134.49 58.22   
7:30:20 AM 0.33 134.41 58.19   
7:30:26 AM 0.43 135.55 58.68   
7:30:28AM 0.47 139.67 60.46   
7:30:30 AM 0.50 142.00 61.47   
7:30:36 AM 0.60 167.86 72.67   
7:30:40 AM 0.67 168.00 72.73   
7:30:42 AM 0.70 169.10 73.20   
7:30:44 AM 0.73 194.50 84.20   
7:30:46 AM 0.77 220.10 95.28   
7:30:48 AM 0.80 303.40 131.34   
7:30:51 AM 0.85 311.00 134.63   
7:30:53 AM 0.88 341.30 147.75   
7:30:56 AM 0.93 343.00 148.48   
7:30:59 AM 0.98 349.50 151.30   
7:31:02 AM 1.03 354.40 153.42   
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Time Minutes 
Feet of 
Head 

Pressure 
(psi)   

7:31:06 AM 1.10 358.13 155.03   
7:31:13 AM 1.22 364.00 157.58   
7:31:17 AM 1.28 366.30 158.57   
7:31:21 AM 1.35 368.60 159.57   
7:31:26 AM 1.43 370.60 160.43   
7:31:31 AM 1.52 372.50 161.26   
7:31:36 AM 1.60 374.20 161.99   
7:31:41 AM 1.68 375.90 162.73   
7:31:59 AM 1.98 380.50 164.72   
7:32:05 AM 2.08 381.95 165.35   
7:32:20 AM 2.33 384.60 166.49   
7:32:28 AM 2.47 385.80 167.01   
7:32:45 AM 2.75 388.20 168.05   
7:32:55 AM 2.92 389.50 168.61   
7:33:15 AM 3.25 391.90 169.65   
7:33:51 AM 3.85 395.10 171.04   
7:34:05 AM 4.08 396.10 171.47   
7:34:34 AM 4.57 398.00 172.29   
7:35:24 AM 5.40 400.10 173.20   
7:36:24 AM 6.40 403.75 174.78   
7:37:36 AM 7.60 406.15 175.82   
7:39:00 AM 9.00 408.70 176.93   
7:40:06 AM 10.10 410.50 177.71   
7:41:59 AM 11.98 413.30 178.92   
7:45:03 AM 15.05 416.99 180.52   
7:47:53 AM 17.88 419.38 181.55   
7:51:14 AM 21.23 425.00 183.98   
7:55:13 AM 25.22 427.00 184.85   
7:59:57 AM 29.95 429.40 185.89   
8:05:34 AM 35.57 431.20 186.67   
8:09:54 AM 39.90 433.98 187.87   
8:12:16 AM 42.27 440.10 190.52   
8:17:24 AM 47.40 448.50 194.16   
8:20:13 AM 50.22 446.47 193.28   
8:23:11 AM 53.18 447.60 193.77   
8:26:19 AM 56.32 447.00 193.51   
8:29:39 AM 59.65 447.00 193.51   
8:33:11 AM 63.18 452.00 195.67   
8:36:55 AM 66.92 456.17 197.48  END RECOVERY 
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 Hyattville Flow Test   
     
 Date:  12/12/2005  
 Tested By: Wester-Wetstien & Associates 
 Supervised By:  M. Brayton  
 Pumping Equipment: Flowing Well  
     

 Monitoring Equipment: 
8" X 4" Orifice Weir, Manometer Tube & 200 psi, Weksler 
gage 

   Recovery monitored using Hermit 3000 Data Logger  
   with 250 psi Transducer and 6-inch McCrometer flow meter 
 Radial Distance: Flowing Well  
 SWL  205 psi  
 Air Line Set Flowing Well  
 Rate:  Vary  
     

Time 
Elapsed 
Minutes 

Manometer 
(in.) Discharge (gpm) Comments 

2:30:00 PM 0 0 0 Start Test 
2:31:00 PM 1 26 312 Red water but cleared quickly 
2:30:15 PM 1.25 23 283  
2:31:30 PM 1.5 22 275  
2:32:00 PM 2 24 289  
2:32:15 PM 2.25 23 283  
2:32:30 PM 2.5 24 289  
2:33:00 PM 3 25 295  
2:33:15 PM 3.25 25 295 Flow meter - 300 gpm 
2:33:30 PM 3.5 24.5 292  
2:34:00 PM 4 24.5 292 Back Pressure = 0 
2:35:00 PM 5 24.25 292  
2:36:00 PM 6 23.5 284  
2:37:00 PM 7 23.5 284  
2:38:00 PM 8 22.9 276 Flow meter - 290 gpm 
2:39:00 PM 9 21.5 272  
2:40:00 PM 10 22.7 279  
2:41:00 PM 11 22.3 276  
2:42:00 PM 12 22.1 275.5 Flow meter - 285 gpm 
2:44:00 PM 14 22 275  
2:45:00 PM 15 21.8 274  
2:47:00 PM 17 21.6 273 Flow meter - 275 gpm 
2:50:00 PM 20 21.3 272  
2:55:00 PM 25 20.8 269 C=356, T=19.3, pH=7.68 
3:00:00 PM 30 20.7 268 Flow meter - 270 gpm 
3:05:00 PM 35 20.4 267  
3:10:00 PM 40 19.9 264 Flow meter - 265 gpm 
3:15:00 PM 45 19.6 261 Very clean and no gas 
3:20:00 PM 50 19.6 261  
3:25:00 PM 55 19.5 260  
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Time 
Elapsed 
Minutes 

Manometer 
(in.) Discharge (gpm) Comments 

3:30:00 PM 60 19.4 259  
3:35:00 PM 65 19.3 258.5 Flow meter - 265 gpm 
3:40:00 PM 70 19.2 258.5 Flow meter - 260 gpm 
3:45:00 PM 75 19.1 258  
3:50:00 PM 80 19.1 258  
4:00:00 PM 90 18.9 257  
4:10:00 PM 100 18.7 256 C=358, T=19.4, pH=7.9 
4:20:00 PM 110 18.7 256 Flow meter - 253 gpm 
4:30:00 PM 120 18.6 254  
4:40:00 PM 130 18.4 253 Flow meter - 250 gpm 
5:00:00 PM 150 18.3 252 Flow meter - 248 gpm 
5:50:00 PM 200 18.3 252  
9:15:00 PM 425 17.3 244 Flow meter - 245 gpm 
10:30:00 PM 480 16.75 241 Flow meter - 238 gpm 
12/13/05 - 9:15:00 
AM 1125 15.6 231 C=349, T=20.3, pH=7.77 
10:00:00 AM 1170 15.75 232 Flow meter - 235 gpm 
11:00:00 AM 1230 15.6 231  
12:55:00 PM 1345 14.75 225 Flow meter - 235 gpm 
1:30:00 PM 1380 15 227 Flow meter - 230 gpm 
12/14/05 - 3:30:00 
PM 2940 13.9 219 C=337, T=21.4, pH=7.97 
12/15/05 - 9:10:00 
AM 4000 14 220 Flow meter - 225 gpm 
12:45:00 PM 4215 13.9 219 C=338, T=21.9, pH=7.93 
2:25:00 PM 4315 13.75 218 Flow meter - 225 gpm 
3:30:00 PM 4380 13.75 218 End Test 
     
Recovery Test     

Time Minutes 

Feet H2O 
(above 
ground 
surface) 

Well Head 
Pressure (psi) Comments 

12/2/05 3:30 PM 0 1.457 0.630735931 Start Recovery 
3:30:07 PM 0.12 1.81 0.783549784  
3:30:16 PM 0.27 2.694 1.166233766  
3:30:25 PM 0.42 13.057 5.652380952  
3:30:34 PM 0.57 292.909 126.8004329  
3:30:44 PM 0.73 294.834 127.6337662  
3:30:55 PM 0.92 311.949 135.0428571  
3:31:06 PM 1.10 321.972 139.3818182  
3:31:18 PM 1.30 328.287 142.1155844  
3:31:31 PM 1.52 333.604 144.417316  
3:31:44 PM 1.73 338.35 146.4718615  
3:31:58 PM 1.97 342.419 148.2333333  
3:32:13 PM 2.22 345.774 149.6857143  
3:32:29 PM 2.48 348.952 151.0614719  
3:32:46 PM 2.77 351.843 152.312987  
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Time Minutes 

Feet H2O 
(above 
ground 
surface) 

Well Head 
Pressure (psi) Comments 

3:33:04 PM 3.07 354.414 153.425974  
3:33:23 PM 3.38 356.842 154.4770563  
3:33:43 PM 3.72 359.128 155.4666667  
3:34:04 PM 4.07 361.342 156.4251082  
3:34:26 PM 4.43 363.342 157.2909091  
3:34:50 PM 4.83 365.092 158.0484848  
3:35:15 PM 5.25 366.949 158.852381  
3:35:42 PM 5.70 368.699 159.6099567  
3:36:10 PM 6.17 370.414 160.352381  
3:36:40 PM 6.67 372.057 161.0636364  
3:37:12 PM 7.20 373.629 161.7441558  
3:37:45 PM 7.75 375.344 162.4865801  
3:38:21 PM 8.35 376.88 163.1515152  
3:38:58 PM 8.97 378.38 163.8008658  
3:39:38 PM 9.63 379.881 164.4506494  
3:40:20 PM 10.33 381.382 165.1004329  
3:41:05 PM 11.08 382.811 165.7190476  
3:41:53 PM 11.88 384.24 166.3376623  
3:42:43 PM 12.72 385.634 166.9411255  
3:43:36 PM 13.60 386.992 167.5290043  
3:44:32 PM 14.53 388.171 168.0393939  
3:45:32 PM 15.53 389.422 168.5809524  
3:46:35 PM 16.58 390.423 169.0142857  
3:47:42 PM 17.70 391.674 169.5558442  
3:48:53 PM 18.88 393.068 170.1593074  
3:50:08 PM 20.13 394.033 170.5770563  
3:51:28 PM 21.47 395.213 171.0878788  
3:52:52 PM 22.87 396.321 171.5675325  
3:54:21 PM 24.35 397.393 172.0316017  
3:55:56 PM 25.93 398.501 172.5112554  
3:57:36 PM 27.60 399.538 172.9601732  
3:59:22 PM 29.37 400.789 173.5017316  
4:01:15 PM 31.25 401.862 173.9662338  
4:03:14 PM 33.23 402.863 174.3995671  
4:05:20 PM 35.33 403.864 174.8329004  
4:07:34 PM 37.57 404.829 175.2506494  
4:09:55 PM 39.92 405.795 175.6688312  
4:12:25 PM 42.42 406.724 176.0709957  
4:15:04 PM 45.07 407.475 176.3961039  
4:17:52 PM 47.87 408.369 176.7831169  
4:20:50 PM 50.83 409.513 177.278355  
4:23:59 PM 53.98 410.407 177.665368  
4:27:19 PM 57.32 411.301 178.052381  
4:30:51 PM 60.85 411.909 178.3155844  
4:34:35 PM 64.58 412.982 178.7800866  
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Time Minutes 

Feet H2O 
(above 
ground 
surface) 

Well Head 
Pressure (psi) Comments 

4:38:33 PM 68.55 413.805 179.1363636  
4:42:44 PM 72.73 414.663 179.5077922  
4:47:11 PM 77.18 415.235 179.7554113  
4:51:53 PM 81.88 416.308 180.2199134  
4:56:52 PM 86.87 417.131 180.5761905  
5:02:09 PM 92.15 417.918 180.9168831  
5:07:45 PM 97.75 418.705 181.2575758  
5:13:40 PM 103.67 419.456 181.582684  
5:19:57 PM 109.95 420.243 181.9233766  
5:26:36 PM 116.60 421.03 182.2640693  
5:33:38 PM 123.63 421.745 182.5735931  
5:41:06 PM 131.10 422.496 182.8987013  
5:49:00 PM 139.00 423.247 183.2238095  
5:57:22 PM 147.37 423.999 183.5493506  
6:06:14 PM 156.23 424.75 183.8744589  
6:15:38 PM 165.63 425.43 184.1688312  
6:25:34 PM 175.57 426.145 184.478355  
6:36:07 PM 186.12 426.861 184.7883117  
6:47:16 PM 197.27 427.504 185.0666667  
6:59:06 PM 209.10 428.148 185.3454545  
7:11:37 PM 221.62 428.828 185.6398268  
7:24:53 PM 234.88 429.544 185.9497835  
7:38:56 PM 248.93 430.295 186.2748918  
7:53:49 PM 263.82 431.001 186.5805195  
8:09:35 PM 279.58 431.726 186.8943723  
8:26:17 PM 296.28 432.406 187.1887446  
8:43:58 PM 313.97 433.158 187.5142857  
9:02:43 PM 332.72 433.873 187.8238095  
9:22:34 PM 352.57 434.625 188.1493506  
9:43:35 PM 373.58 435.376 188.4744589  
10:05:51 PM 395.85 436.128 188.8  
10:29:27 PM 419.45 436.843 189.1095238  
10:54:26 PM 444.43 437.523 189.4038961  
11:20:54 PM 470.90 438.275 189.7294372  
11:48:56 PM 498.93 438.991 190.0393939 END RECOVERY 
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