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Executive Summary: 

HULETT WATER SUPPLY PROJECT, LEVEL II 

The Hulett Water Supply Project, Level II is divided 
into three phases each covering a discrete area of 
investigation. Those phases are; 

I: Preliminary analysis: 

II: Water well design, construction, and testing: 
and, 
III: Preliminary design and cost estimates. 

PHASE I: 

The initial effort for Phase I, Preliminary analysis was 
meeting with the Project Sponsor, the Town of Hulett, and 
defining the exact scope of project. During this meeting, it 
was determined that the Town of Hulett wished to find and 
develop a new water supply source for the Town's Public Water 
System. The existing source consists of three wells each 
producing water from the Minnelusa formation. The water 
produced from that formation is of relatively poor quality 
and when stressed, the wells produce sand that enters the 
water distribution system. In addition to identifying and 
developing a new source of supply, the Town wished to improve 
their water storage capabilities for improved fire 
protection. 

The Geological Consultant for the Project, Dr. J. Paul 
Gries conducted an investigation of the groundwater potential 
in the Hulett area and determined that there are two 
potential sources for groundwater in the quantity necessary 
to serve the Town of Hulett. Those sources are the Minnelusa 
formation already used by the Town, and the Madison 
formation. After review and consultation with the Town and 
the Wyoming Water Development Commission (WWDC) project 
representative, it was decided to design, construct, and test 
a Madison formation water well. 

Dr. Gries indicated that the exact location in the area 
of Hulett was not of importance in locating the well. For 
ease of access the well was located on a tract owned by the 
town where one of the existing Minnelusa wells is located. 

In addition to siting the proposed well potential surface 
water impacts from the proposed Madison well were considered 
and reviewed. It w~s determined that no significant impact 
would be generated from producing the proposed well. 

A complete report of findings for Phase I is included in 
the Appendix of the final report as Appendix "A". 
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PHASE rT: 

T h pin i t i alp h d se T. I d <-~ t i v i. t Y tv" a c; pre p at" at ion 0 f the 
de s ign of the proposed well along with the ne c essary cont ract 
d ocumen t s necessary to t a ke c ompe titive b i ds f o r the well 
construction. The design and document preparation was 
completed as a Joint Effort between Bearlodge Ltd., and Mr. 
Tim Barritt of Weston Engineer. Upon completion of that 
preparation, bids were taken for the construction of the 
proposed well. Ruby Drilling of Gillette was the successful 
bidder. 

Ruby Drilling rigged up and commenced drilling on Oct 
16, 1990. Drilling continued until the Project Geologist, 
Dr. Gries, indicated that the Madison formation had been 
encountered at a level of 1389 feet below ground surface. 
At that time open hole electronic logging operations were 
executed with the log indicating that the Madison formation 
had been reached. 

The casing string was set and cemented into the top of 
the Madison formation. The drilling then continued into the 
Madison to a depth of 1617 feet below ground surface. An air 
lift test was conducted at that level to determine to 
viability of the well. There being no significant water 
production, the drilling continued. 

Upon reaching the 1892 feet below ground surface level, 
Dr. Gries indicated that the Madison formation had been 
penetrated. At that point additional electronic logs were 
run on the open portion of the hole and an airlift test was 
performed. It is estimated that approximately 100 gallons 
per minute (gpm) was air-lifted at that point. The driller 
rigged down and the pump test was initiated. 

The initial pump test was a stepped rate test with tests 
run at 50, 100, and 135 gpm. The draw down level for each 
test was 288 feet, 484 feet and 650 feet respectively. 
Because these levels of production were not adequate to serve 
the Town of Hulett, the decision was made to perform and acid 
stimulation. 

A contract for acid stimulation was negotiated with 
Ha li burton Services of Gillette. The stimulation consisted 
of pumping 4000 gallons of 28% Hydrochloric acid in to the 
well at a rate of 20 barrels per minute. This stimulation 
was perfo rmed and the well was cleaned and prepared for 
additional pump tests. 

A s tepped ra t e t e s t wa s then per f ormed wit h the 
f ollowing r esults : 

Pumping rate (gpm) 
50 
1. (I , -' 

150 
200 
250 
30 -) 

Drat" J dOt,v n ( ft) 
::3 -:-
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As indicated, the acid stimulation resulted in a tremendous 
improvement in well yield And draw down. 

The constant discharge test was then performed at the 
rate of 400 gallons per minute for 30 hours. The draw down 
stabilized at 348 feet after the 30 hours of production. 

Water quality analysis of the Madison water indicated 
that the water meets or exceeds all requirements for Public 
Water supply quality. 

A complete report of the well construction, acid 
stimulation, testing and quality analysis is included in the 
appendix of the final report as Appendix "B". 

PHASE III: 
The preliminary design and estimating tasks associated 

with phase III include the requirement for projecting 
population growth and estimating water usage for the Town of 
Hulett, selecting a suitable site for the proposed water 
storage tank, and calculating estimates for the construction 
costs of the designed improvements. In the course of this 
investigation four alterations in the basic parameters for 
this phase occurred, each impacting the proposed design. 
Those were: 

1) The 1990 census results were reported midway through 
the project rendering obsolete the population projections 
prepared as per contract requirements; 

2) The Town of Hulett started to gather and record 
water production rates for the Town's water system; 

3) The Town was unable to negotiate the use of the 
preferred site for the Water Storage tank and an alternate 
site was selected and analyzed; 
and 

4) The Devil's Tower Forest Products saw mill requested 
that they be allowed to participate in the project in order 
that storage and transmission line sizing be increased to 
provide for fire fighting capabilities at the saw mill. 

The preliminary design for water supply and storage 
requirements for Hulett include calculating a projected 
population for the area and estimating water usage rates for 
the end of a design period ( in this case the design period 
was established at 20 years). By contract, in the absence of 
current population data the Wyoming Department of 
Administration and Fiscal Control (DAFC)projections were to 
be used, and absent water usage data from the Town of Hulett, 
estimating values from the Wyoming Department of 
Environmental Quality (DEQ) was to be used. When the project 
started neither type of information was available from the 
Town so the State information was used. 

The actual design of the system depends upon three 
projected quantities, average daily water usage, maximum 
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daily water llSdOe, dnd fire flow requirement.s. The water 
source should be designed to provide for the maximum daily 
water usage averaged over the 24 hour period and the storage 
requirements include the necessary fire flow requirements for 
the Town plus a quantity equal to the average daily water 
consumption. 

Using the above described parameters, the initial design 
for the system included a well production rate to satisfy the 
maximum daily demand of 109 gallons per minute. The 
recommended fire flow requirements for communities such as 
Hulett is 1500 gallons per minute for a duration of two hours 
for a fire flow storage requirement of 180,000. With an 
estimated average daily demand of 57,625 gallons, the 
required storage would be approximately 238,000 gallons. 

The initial proposed design for the system included a 
well with a production capability of 150 gallons per minute 
and a new storage tank with a capacity of 250,000 gallons. 

In January of 1991, the town of Hulett started to 
collect water production data from its wells. Two months of 
data was taken and used to correlate water production with 
power usage. 
This correlation was then applied to the power use data for 
the years 1989 and 1990. This correlation produced a current 
use rate of 124,000 gallons per day and an average daily use 
during the maximum month of 284,000 gallons per day. This 
new information indicates that the well should be designed to 
produce 250 gallons per minute and that the storage for the 
town should be approximately 304,000 gallons. The proposed 
250,000 gallon storage tank, in conjunction with the existing 
40,000 gallons of storage would still be marginally adequate. 

The population information available from DAFC indicated 
a 1980 population of 291 and an estimated 1990 population of 
317. The actual 1990 census, when completed showed a Hulett 
population of 429 people for a 10 year growth of 
approximately 50%. The original population projection taken 
from DAFC information projected a year 2010 service 
population for the Hulett area of 461. This projection is 
obviously erroneous. For purposes of preliminary design, a 
growth rate in water consumption of 1% per year was assumed. 
Because the well has adequate capacity to be upgraded in the 
future and the storage requirements have been altered to 
reflect fire flow demands for the Devil's Tower Forest 
Products Saw Mill, it is recommended that the production rate 
designed into the well development be 300 gallons per minute 
and the storage requirement be based on the increased storage 
necessary to provide protection to the saw mill. 

The Devills Tower Forest Products Saw Mill approached 
the Hulett Town Council and requested that the council 
investigate the potential for allowing the Saw Mill the 
participate in the water improvement project. The purpose 
for the par tic i p ,3 t i 0 ::i;.:: t r~ e des i 1-pte () b t :1 i n fir e pro t e c t ion 
capabilities in a quantity that would reduce the fire 
insurance rating for the saw mill. The required volume of 
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gallons per minute. These parameters would require an 
increase in the size of the storaqe tank from 250,000 to 
500,000 and an increase in the size of the water transmission 
line from the storage tank to the saw mill from 8" diameter 
to 10" diameter. The council reacted favorably to this 
request and this new design was incorporated into this 
preliminary study. 

The selection of the site for the proposed water storage 
tank was directed first by the elevation necessary to be 
compatible with the existing system pressure. The other 
criteria were accessibility both by the transmission line and 
surface access, and the ability to serve areas which are 
currently not served by the Town's water system. The most 
appropriate site appeared to be one lying south of Wyoming 
Highway 24 adjacent to the Devil's Tower Forest Products saw 
mill. This site is located at the top of a hill on property 
owned by Wayne Ballou. Preliminary discussions with Mr. 
Ballou indicated that the use of the site for a storage 
facility could be negotiated therefore, surveying was done to 
provide data for legal descriptions for both the tank site 
and pipeline access. Additionally, a geotechnical 
investigation was done to determine suitability of the site. 
The geotechnical analysis indicated that constructing a tank 
at that location was feasible. Upon completion of these 
tasks, Mr. Ballou was not able to reach an agreement with the 
Town of Hulett and the site was abandon. 

The second site selected lies west of the tank site on 
land owned by the Bush Land Development Corporation. The 
principles of that Corporation indicated that the site was 
available, therefore the necessary survey and geotechnical 
investigation work was done. That investigation revealed 
that this site is also adequate for the storage tank. 

COST ESTIMATES 
Cost estimates for the major elements included in the 

proposed improvements were made based on the following 
criteria: 
1) Fire protection to the saw mill is included; 
2) Engineering costs are assumed to be 15% of project cost; 
3) Contingencies are estimated to be 10% of project cost. 

The estimated project cost for all elements including 
engineering and contingencies is approximately $306,000. 

The complete phase III report is included in the 
appendix of the final report as Appendix "C". 
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WYOMING WATER DE:VELOPMENT COMMISSION 

IIUL~TT WATER SUPPLY PROJECT. LEVEL II 

Report of Findings: Phase I. Preliminary Analysis 

SeOPING MEETING 

The scoping meeting for the Hulett Water Supply Project 
was held at the Hulett Town Hall at 1:00 P.M., June 13, 1990. 
In attendence were the following: 

Name 

Evan Green 
Tim Barritt 
Jerry Hunt 
Dr. J. Paul Gries 
Ralph Goodson 
Mary Lou McRann 
Betty Rush 
Kent Neiman 
Cathy Hatton 

Representing 

WWDC 
Weston Engineering 
Weston Engineering 
Geologist 
Bearlodge Ltd. 
Hulett-Clerk, Treasurer 
Hulett-Mayor 
Hulett-Council 
Hulett-Council 

The project goal as seen by the Town of Hulett, is to 
develop a water source to augment or at best replace the 
current source used by the Town. That source is three 
Minnelusa formation water wells. All of the current wells 
produce sand at varying rates along with the water. The 
alternate source under consideration is the Madison formation 
which lies immediately below the Minnelusa. 

There is little information currently available for the 
Madison formation in the immediate Hulett area. The State 
through the WWDC has funded this Level II Project in order to 
gain information regarding the Madison formation in the 
Hulett area while at the same time, assisting the Town of 
Hulett with their goal of attaining a new water source. 

Prior to the Scoping Meeting, Dr. Gries completed the 
Groundwater Alternatives task for this phase of the project. 
The information attained in that task indicates that it is 
feasible to construct a Madison water well in the Hulett area 
with a high potential for providing an adequate water source 
for the Town. (The results of Dr. Gries' investigation is 
presented in total at the end of this report.) Dr. Gries 
indicated that his research showed that the exact location of 
the proposed well was not critical, therefore the location 
could logically be based upon ease of access, proximity to 
the existing system and land availability. 

The remainder of the scoping meeting was devoted to 
selecting and viewing various well site alternatives. The 
two best alternatives are located on the southwest side of 
Town. The apparent best alternative is a one acre tract 
owned by' the Town where the most recent Minnelusa formation 
well was constructed. This site would appear to be ideal 
because the pipeline necessary to connect to the existing 
system would be minimal (approximately 100 feet) and the 
power is available on site. The major drawback is access. 
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ThF: Town doe~3 not have an access agreement that wou Id allo"o/ 
eons~ructi0n equipment to access the site. The Town 
officials agreed to negotiate with the adjacent owner for an 
access agreement. It was agreed that if an agreement were 
re}:tched, that one acre site would be ut~i 1 ized to construct 
the proposed well. 

POPULATION PRO.JECTIONS 

Mr. Craig McCollum of the Wyo. Department of 
Administration and Fiscal Control provided the following 
information for population in Hulett and Crook County. 

Population 
Year Hulett Crook County 

1960 335 4691 
1970 318 4535 
1980 291 5308 
1990 317 (est. ) 5773 (est. ) 
2000 6378 (est. ) 

Population pro,ject.ions are ut.i 1 ized for projects of this 
nature to provide a planning baseline for future use. In 
developing water sources for municipalities it is appropriate 
to attempt to design for the water demand at some time in the 
future, normally 20 to 40 years. In projecting that future 
demand two bits of information are required. It is necessary 
to project a population and determine the daily use by each 
member of that population. A water source is normally 
designed to provide the volume necessary to serve the water 
demand for the service area on the MAXIMUM USE DAY (i.e. the 
greatest volume of water used in one day during the entire 
year) . 

The Dept. of Administration and Fiscal Control (DAFC) 
projects the population of Crook County to grow at 
approximately 10% in 10 years. The following assumptions 
were made in establishing a design population for Hulett; 

1. Crook County would continue that rate of growth for 
twenty years and, 

2. Hulett's growth will mirror that of the County. 
Based upon those assumptions, the projected design 

population for Hulett at the end of 20 years, (2010) is 384 
people. 

In addition to the Town of Hulett, a portion of the 
surrounding area is included in the service are for the 
Hulett water supply system. At the present time, the Town 
serves approximately an additional 20% of the Town's 
population in the immediate area, or an additional 63 people. 
In establishing the design population for the total service 
area for the year 2010 it was assumed that the Town would 
continue to serve an additional 20%. This would add 77 
people to the 2010 service area population for a total of 
461. 

SERVICE AREA WATER DEMAND 

The demand on a water supply system is normally 
calculated from metering information recorded both at the 
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vlater- :Juurce and at. th!-:, ind i vidual points CJf use in the 
sysT.em. In Hulett, there ut'e no records, either f'Jr 
pr-c)dI.lGtion at the source or for individual userf; in the 
system. For systems of this nature, averages calculated from 
information taken in similar systems are used. 

For v~yorning) the v~yoming DepartmenT, of Envi ronmental 
Qual ity ( DE'-)) has esabl ished such averages for use in 
unmetered cities and towns. Chapter XII of DEQ Rules and 
Regulations indicate that the average per capita daily use is 
125 gallons while the maximum daily useage is 340 gallons per 
capi tao 

On that basis, the average daily demand at the end of 
the design period for Hulett (2010) would be (461*125) 57,625 
gallons. The Maximum daily demand at that time would be 
(461*340) 156,740 gallons or 109 gallons per minute. 

Water storage is provided for a municiple water system 
in order to attenuate instantaneous demands which exceed the 
source production capability. As indicated above, a water 
source is normally designed to provide a flowrate equal to 
the average rate calculated for the maximum use day. During 
that day there will be short periods when the demand is far 
greater than that average. The water storage facility will 
attenuate that demand. The most extreme case of a high rate 
demand is for flows used to fight fire. The assumed volume 
required for fire protection is ideally made up completely of 
storage in the event that the fire flow is necessary at a 
time when the source is not functioning. 

Again utilizing the information from the above 
referenced Chapter XII, the storage requirement for the 
Hulett system is described as the volume required for fire 
protection plus the demand for one average day. The 
generally accepted volume for fire protection in a community 
such as Hulett is a flowrate of 1500 gallons per minute for a 
period of 2 hours or 180,000 gallons. With the calculated 
average day demand of 57,625 gallons this gives a total 
storage requirement of 237,625 gallons. 

Hulett currently has two storage reservoirs with a 
total capacity of approximately 40,000 gallons. This storage 
is in moderate to fair condition. It is recommended that the 
Town add storage in the amount of 225,000 to 250,000 gallons 
when next making improvements to the storage capabilities. 

ACCESS 
An agreement in principle has been reached with the 

landowners adjacent to the preferred well site. Both the 
Town of Hulett and the Landowners are currently reviewing a 
draft agreement for that access. 

GROUNDWATER ALTERNATIVES 

Dr. Gries completed the investigation of groundwater 
alternatives and his report is included at the end of this 
section. That investigation indicated that the best 
potential source of groundwater for the Town of Hulett is the 
Madision formation. A well drilled into the Madison 
formation in the Hulett area will have approximately the 
following geologic log: 

Depth Formation 
3 



(ft, ) 
0-- 600 
600-645 
645-730 
730-1410 
1410-1700 

Spearfish Redbeds 
Minnekahta Limestone 
Opeche red shale 
Minnelusa Formation 
Madison Dolomite 

The static water level in the well is estimated to be 
approximately 3850 feet above mean sea level which would 
indicate that the static water surface elevation of the well 
may be at or near the ground surface elevation at the 
proposed site (approx 3875). 
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Memorannum 

JOHN PAUL GRIES 
Consulting Geologist 
238 ST. CIIARLES STRE)';T 

RAPID CITY. SOUTH DAKOTA 

To: Ralph Goodson, Bearlodge Engineering, Inc 
From: J. P. Gries 

June 21, 1990 

Re: Report to Report to Water Development Commission re: siting Hulett well. 

A meeting was held on June 13, 1990 to consider a location for a new 
well. In attendance were the Mayor, two councilmen, city cJp.rk, Ralph 
Goodson, Civil Engineer, Tim Barritt, Well Engineer , Jer~ Hunt ,Pump Eng
ineer, J. P. Gries, Hydrologist, and Chairman EVan Green from the Commission. 

There was unanimity of opinion that the city should try for a properly 
constructed Madison well, rather than making provision for backing up to the 
Minnelusa should the Madison not produce enough water to serve the city. 
Methods of stimulating a Madison well were discussed. 

Five maps of Crook County were available for examination, to wit: 
Thickness map of the Minnelusa formation 

Thickness maP of the Madison formation 
Structure contours on top of Hadison 
Potentiometric. surface maP for Madison water levels 
Total dissolved solids map for Madison water 

The Ninnelusa maP indicated a probable thickness at Hulett of 680 feet, 
making it possible to extimate the depth to the top of the Madison at any of 
the three existing wells. 

The Madison thickness maP indicated an anticiPated thickness of 600 feet, 
though it was agreed that the formation would be penetrated only until 
sufficent water was developed - best guess 200 to 300 feet. 

The Madison contour maP reve8.led a dip t.o the northwest of about 
80 to 90 feet to the mile, or slightly less than one degree. With the forma
tion lying so flat, well siting need not be based on trying to encounter the 
Madison at a shallower depth to save a fe1.J feet of drilling cost. 

The potentiometric maP showed that movement of the water is toward the 
northwest, as would be anticipated since the intake areas are to the southeast. 
Static level at Hulett is estimated to be close to +3850 feet. The slope of 
the potentiometric surface is also less than 100 feet per mile, so again, the 
well location need not ·be selected to Save any slight Savings in pumping cost. 

The total dissolved solids maP, based on relatively few points, Was 
erratiC, but suggested that the Madison water at Hulett will contain between 
50~ and 600 parts per million total solids. 



Hulett -2-

The conclusion WaS reached that the well location should be based on 
(1) available land, preferably city controlled, and (2) that the location 
should be comPatible with the present distribution s~·stem and any modi
fications of that system in the near future. 

The site later selected is on the same plot as the City· No. 3 Minnelusa 
well. Without knowing the precise elevation of the site selected, the thick
ness of the underlying redbeds is estimated from the log of the No. 1 well and 
the approximate difference in elevation. The following log is anticiPated: 

Spearfish redbeds 
Minnekahta limestone 
Opache red shale 
Minnelusa formation 
Madison dolomite 

Rapid City, S. D. 
June 21, 1990 

o - 600 
600 - 645 
645 - 730 
730 - 1410 

1410 - 1700 

Professional Geologist 
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WELL CONSTRUCTION REPORT 

HULETT NUMBER 4 WELL 

PERMIT NO. U. W. 83422 

Located in the NW1/4SE1/4 of Section 12, T.54N., R. 65W., of 
the Sixth P.M., Crook County, Wyoming 

WELL 

Prepared for: 

and 

THE WYOMING WATER DEVELOPMENT COMMISSION 
HERSCHLER BLDG. 
CHEYENNE, WY. 82002 

THE TOWN OF HULETT 
HULETT, WY. 

Prepared by: 

BEARLODGE LTD. INCL 
P.O. BOX 130 
SUNDANCE, WY. 82729 



HULETT WATER SUPPLY PRO~]ECT I LEVEL 1 r 

Well Construction Report: 

Prepared by: 
Bearlodge Ltd. Inc. 
Weston Engineering 
Dr. J. Paul Gries 

June 21, 1991 

EXECUTIVE SUMMARY 

In May of 1990, the Wyoming Water Development Commission 
selected the Project Team of Bearlodge Ltd. Inc., Weston 
Engineering, and Dr. J. Paul Gries as the consultant to 
perform the services required under the "Hulett Water Supply 
Project, Level IItI. The basic goal for the project was to 
develop an alternative source of municipal water supply for 
the Town of Hulett, Wyoming. Included in the scope of 
services were preliminary design and estimating information 
for connecting the new water source to the Hulett system, and 
improvements to the Town's storage capabilities. This report 
specifically addresses the water well including site 
selection, construction and testing. 

Source alternatives and site selection services were 
provided by Dr. J. Paul Gries, Consulting Geologist from Rapid 
City, S. D. Dr. Gries provided a letter report dated June 21, 
1990 (included herein as Appendix "AIf) in which he identified 
the Madison formation as the most appropriate point of 
exploration for an alternative water supply. The report 
included probable drilling depths for the formations to be 
penetrated as well as indicating that the siting of the well 
was not critical and could be directed by land availability 
and proximity to the existing system. The site selected is a 
tract located in the NWl/4SEl/4 of Section 12, T. 54N., R. 
65W., of the Sixth P.M., which was owner by the Town of 
Hulett. 

Having selected the site, the next task included the 
design, preparation of specifications and contract documents, 
and contracting with a Drilling Contractor to construct the 
well. Tim Barritt of Weston Engineering, designed the 
proposed well based upon probable pumping levels, rates and 
total depth of well. This design was formalized in a 
Specifications and Contract Documents Manual by Bearlodge Ltd 
which was utilized to advertise for and receive bjds for 
construction. One Bid for the project was received from Ruby 
Drilling of Gillette, Wyoming, in the amount of $148,733 for 
the construction, and testing of the Proposed well. 



Prior l~o the actual stdrt of construction, d. we] 1 penni t 
application (form U.W.S) was submitted to dnd approved by the 
S tate Eng i nee r . The we J 1 i s n dmed t h f.~ H u 1 e t.t N () . 4 We 11 d Jl d 
was issued Permit No. U. W. H3422. 

Ruby Drilling mobilized on the well project and commenced 
drilling operations on Oct. 16, 1990. The well was completed 
at a total depth of 1923 feet below ground surface on Nov. 21, 
1990. At a depth of 1392 feet the geologist, Dr. J. Paul 
Gries reported that the Madison formation had been reached. 
Drilling operations ceased at that point and Goodwell, Inc. of 
Upton, Wyoming, ran geophysical logs on the open hole to that 
depth. The logs indicated that the Madison formation was 
topped at approximately 1342 feet. The 9 5/8 inch casing was 
set and cemented at that point. 

When the cement had set, the contractor drilled out into 
the Madison formation with a 8 3/4 inch bit and continued 
drilling to a depth of 1923 feet at which point Dr. Gries 
indicated that the entire Madison formation section had been 
penetrated. Drilling operations were halted at that point and 
another suite of geophysical logs were run. 

The drilling Engineer, Tim Barritt prepared a summary of 
drilling activities as well as an assembly of drilling data 
including the "Star Recorder" charts, deviation tests, and 
geophysical and geological logs. This information is included 
in this report as Appendix "B". 

Upon completion of drilling activities, the testing 
regimen was started. The initial test was conducted with air 
to attempt to obtain initial information for test pump setting 
and sizing. That test indicated a potential production level 
of 100 to 150 gpm. A stepped rate test was performed at 50, 
100, and 135 gpm steps. The drawdown, (below ground surface) 
for those rates was measured at 286 feet, 484 feet and 649 
feet respectively. A constant discharge test at 150 gpm was 
then conducted for a 24 hour time period. The drawdown after 
24 hours at that rate was 784 feet below ground surface. 
Analysis of pump test results was done by Dr. Perry H. Rahn of 
Rapid City, S. D. Complete results of all tests and analysis 
is included at the end of this report as Appendix "C". 

Upon completion of the 150 gpm pump test it was 
determined that the rate of production and associated drawdown 
level was not acceptable for a municipal water supply for the 
Town of Hulett. After much discussion the decision was made 
to investigate the possibility of an acid stimulation for the 
well. Tim Barritt and Jerry Hunt of Weston Engineering 
prepared preliminary designs and estimates for the 
stimulation. Upon approval by the Wyoming Water Development 
Commission, competitive negotiations were held with BJ 
Shlumberger and Haliburton services. Haliburton Services was 
awarded a contract to perform a 4000 gallon, 28% HCI acid job 
to be injected at a rate of 20 barrels per minute. 



Haliburton Services conducted the Acid Stimulation on 
April 24, 1991. A complete report of that stimulation, 
including permits, report of stimulation from HalIburton, and 
cleanup efforts, prepared by Jerry Hunt of Weston Engineering, 
is included at the end of this report as Appendix "0". 

Upon completion of the acid stimulation, Weston 
Engineering performed cleanup activities and started the pump 
test. The initial pump test consisted of a stepped rate test 
conducted at 50, 100, 150, 200, 250, 300, 400 and 500 gallons 
per minute. The stepped rate test indicated a tremendous 
improvement in production due to the acid stimulation. A 
continuous rate test, conducted at 400 gpm for 30 hours was 
run. The stable drawdown at the end of the 30 hour test was 
348 feet. As indicated above, the test analysis prepared by 
Dr. Rahn is included in Appendix "C". 

Water Quality tests were run both during the initial pump 
test and the test performed after the acid stimulation. The 
results indicate that the water is suitable for municipal use 
with no treatment. Water Quality test results are included in 
Appendix liE". 
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Memoranoum 

JOHN PAUL GRIES 
Consu/ling Geologist 
238 ST. CHARLES STREt:T 

RAPID CITY, SOUTH DAKOTA 

June 21, 1990 

To: Ralph Goodson, Bearlodge Engineering, Inc 
From: J. P. Gries 
Re: Report to Report to Water Development Commission re: siting Hulett well. 

A meeting was held on June 13, 1990 to consider a location for a new 
well. In attendance were the Mayor, two councilmen, city cJp.rk, Ralph 
Goodson, Civil Engineer, Tim Barritt, Well Engineer , Jer~ Runt ,Pump Eng
ineer, J. P. Gries, Hydrologist, and Chairman EVan Green from the Commission. 

There was unanimity of opinion that the city should try for a properly 
constructed Madison well, rather than making provision for backing up to the 
Minnelusa should the Madison not produce enough water to serve the city. 
Methods of stimulating a Madison well were discussed. 

Five maps of Crook County were available for examination, to wit: 
Thickness maP of the Minnelusa formation 

Thickness maP of the Madison formation 
structure contours on top of Hadison 
Potentiometric surface maP for Madison water levels 
Total dissolved solids map for Madison water 

The Minnelusa maP indicated a probable thickness at Hulett of 680 feet, 
making it possible to extimate the depth to the top of the Madison at any of 
the three existing wells. 

The Madison thickness maP indicated an anticiPated thickness of 600 feet, 
though it was agreed that the formation would be penetrated onl.v until 
sufficent water was developed - best guess 200 to 300 feet. 

The Madison contour maP revealed a dip to the northwest of about 
80 to 90 feet to the mile, or slightly less than one degree. With the forma
tion lying so flat, well siting need not be based on trying to encounter the 
Nadison at a shallower depth to save a fe\o/ feet of drilling cost. 

The potentiometric maP showed that movement of the water is toward the 
northwest, as would be anticipated since the intake areas are to the southeast. 
Static level at Hulett is estimated to be close to +3850 feet. The slope of 
the potentiometric surface is also less than 100 feet per mile, so again, the 
well lOCation need not be selected to Save any slight Savings in pumping cost. 

The total dissolved solids maP, based on relatively few points, Was 
erratic, but sUGgested that the Hadison water at Hulett will contaIn between 
500 and 600 parts per million total solids. 



Hulett -2-

The conclusion WaS reached that the well location should be based on 
(1) available land, preferably city controlled, and (2) that the location 
should be compatible with the present distribution S,," stem and any modi
fications of that system in the near future. 

The site later selected is on the same plot as the City No. 3 Minnelusa 
veIl. Without knowing the precise elevation of the site selected, the thick
ness of the underlying redbeds is estimated from the log of the No. 1 veIl and 
the approximate difference in elevation. The following log is anticiPated: 

Spearfish redbeds 
Minnekahta limestone 
Opeche red shale 
Minnelusa formation 
Madison dolomite 

Rapid City, S. D. 
June 21, 1990 

o - 600 
600 - 645 
645 - 730 
730 - l410 

1410 - 1700 

~ "'x-\,l J 
Gri~s} 

Professional Geologist 
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C i t'l C: [ H ~l i ~' : t- . H'/ '-',!I i fl U 

1"1 a dis CJ n T ~ s t l'-J o . 1 

The ~i t v o f Hu l ett Mad ison te s t n umbe r 1 was offic ia ll y s t arted 
on October 16, 1990 when the 16 inch c onduct o r casinq was set a t 
38 feet. Operations c on t inued, somewhat in term ittently, until a 
total depth of 1923' was reached on 11-20-90 and an air lift 
yielding approximately 10 0 GPM from 500 feet with 60 psi back 
pressure was completed on 11-21-90. 

The rig operation did not run on a 24 hour basis at the 
beginning , but hole _ integrity was · no problem from surface to 
total depth. A bottom hole assembly consisting of a 12 1/4 bit, 
12 1/4 IES stabilizer, one 10" -drill collar and four 6" spiral 
d rill co 11 a r s were us e d throughout the ,12 1/4 hoI e sec t i on and 
deviation was not a problem. 

The 9 5/8 casing was easily installed to 1389 feet following a 
four day fishing job for 3 cones in the upper hole section. 
Halliburton circulated cement to ~urface. After a three day 
break the cement was drilled out with a 8 3/4 bit and the Madison 
Formation was penetrated to 1418' with water, at which point 
there appeared to be a void or crack to 1423 feet. No lost 
circulation was encountered so drilling contintied to 1617', where 
an airlift test was conducted. 

The test was c o nducted by inserting 50 0 fee t of 5 1/2" casing 
down the 9 5/8 casing and 1200 CFM of ai r in j ected down the 
5 1/ 2 . The wate r wa s produced up the annu l us b etween the 5 1 / 2 
and 9 5 / 8 and approximat~l y were made b y diverting to a 
reservoir. Approximately 5 0 GPM were produced with 50 psi back 
pressure. - Drilling then continued to 1923 feet and the well was 
logged with a Gamma Ra y - Com p ensa ted Dens i t y caliper. The total 
depth reached was 1 892' as the bot t om o f t he well could not be 
ci r culated c l ean with only water. Th e wel l was again air tested 
~s before and t h i s time produced 100 GPM wi t h 60 p si b a c k 
pressure. 

The drilli ng ope r at i o n then c e a sed ~11 prepara:ion f or p ump 
testing. 



City of Hulett, Wyoming 
Madison Test No. 1 
WELL HISTORY 

Work on this well did not progress 24 hours/day until the latter 
part of the project. Reported depths are at 12:00 midnight. On 
October 16, 1990 a bucket drill set a piece of 16 inch casing to 
38 feet for use as a conductor pipe and was cemented to surface. 
All depths are referred to as ground level. 

10-17-90 

10-23-90 
10-24-90 

10-25-90 

10-26-90 

10-27-90 

10-28-90 

10-29-90 

10-30-90 

10-31-90 

11-01-90 

11-02-90 

11-03-90 

11-04-90 

11-05-90 

11-06-90 

11- 7 .. ·-C)C) 

Moved in some rig equipment and worked on 
location. 
Rigged up rotary 
Started drilling 
conductor pipe @ 
could not make a 
and began mixing 
Drilled to 338'. 
overnight. 

and filled pits with water. 
12 1/4" hole out from under 

4:00 p.m. Drilled to 61 feet and 
connection. Shut down for mud 
gel. 
Pulled out of hole and shut down 

Tripped in hole, worked on mud pump, waited for 
replacement pump and drilled to 431'. 
Drilled to 593'. Pulled out of hole, shut down 
overnight. 
Tripped in hole, began drilling at 11:15 a.m. 
Drilled to 665 feet. 
Drilled to 782'. Pulled out of hole for bit at 
12:30 p.m. Shut down overnight. 
Tripped in hole and began drilling at 10:30 a.m. 
Dr i 11 ed to 894'. 
Drilled to 928 feet. Tripped out for bit. 7:15 
a.m. Shut down overnight. 
Tripped in button bit and began drilling at 10:45 
a. m. Dr ill ed to 1127'. 
Swivel repair, 2 hours. Drilling on 24 hour 
basis. Drilled to 1127'. 
Repair driveline, 1.5 hours. Repair mud pump, 2 
hours. Dril~ed to 1208'. 
Drilled to 1235'. Pulled out of hole with hit at 
7:45 a.m. Lost all three cones in the hole. Shut 
down to gather fish:na tools. (sand line, magnet, 
etc. ) 
Moved in servic~ unit for sand line fishing with 
maqn~t. (No results Mdd~ two runs with 8 5/8 
11 ? cor Eo y 11 E ask pt.. ( c los t=- d ~: of i n g e r s. 0 l~ 1 Y ~;. a (l red 

T r i ':': :~, e t~ 1 :-: \.J i t }~. 1~. itt c· c 1 -?::'.!1 U n h 0 J e . :- ;: i ":: 0 ~ d l n 
\-Ji t!~ :: C /~J f'f:(JCir E'C:~~,.H ?t,::,"sk~t. Rec:)\"f-:~~~~\5~:.. -l J. 3 

T y' :. n D t::- ~: 1 n 'oN j t h bit. H >? :. :0. r p \.l m p, :2 ;1 cur ~.: . 
Dr~~li~q a~ 3:30 p.m. Dri~ ~~ to 129 Q '. 



11-08-90 

11-09-90 

11-13-90 

11-14-90 

11-15-90 

11-17~90 

11-19-90 

11-20-90 

11-21-90 

Repair draw works, 3 hours. Drilled to 1392' at 
6:45 p.m. (casing point). Ran open hole logs. 
Finished running open hole logs at 2:00 a.m. 
Waited for 9 5/8 casing, ran, circulated and 
cemented casing. Waited for cement to cure. 

Casing: 31 joints (1389.45') 9 5/8" OD 36# J-55 
STC Casing with guide shoe and insert float set at 
1389' ground level. Cemented with 285 sacks 
Halliburton "Lite" (1.84 cu. ft./sk.) with 1/2 # 
flocele, 10 # gilsonite, 2% Cael 2; tailed with 82 
sacks Premium "G" (1.15 cu. ft./sk.) with 1/4# 
flocele, 2% Calcium Chloride. Circulated 
approximately 25 barrels of cement to surface. 
Plug down at 9:30 p.m. Float held. Shut down for 
a break. 
Tripped in hole to drill out cement. Drilled 
plug, insert and cement to within 20 feet of TD. 
Shut down at 6:15 p.m. 
Drilled out shoe and began drilling 8 3/4 hole 
into Madison formation with water @ 9:00 a.m. Hit 
seemed to be void from 1418 to 1423'. Lost no 
circulation, continued to drill to 1525' I at 6:00 
p.m. shut down overnight. 
Drilled to 1617' with 8 3/4 hit. Hole was taking 
some water while drillin~. Shut down at 2:45 p.m. 
to prepare for air lift. 
Went in hole with 5 1/2 casing to 500 feet, rigged 
up compressors and air lifted well. Produced 
approximately 50 GPM with 50 psi back pressure. 
Shut down @ 4:00 p.m. 
Pulled 5 1/2 casing, went in hole with 8 3/4 bit, 
waited for parts, 6 hours. Drilled to 1648'. 
Drilled 8 3/4 hole to 1923'. Logged well, could 
only get to 1892' with logs. Shut down overnight. 
Went in hole with 5 1/2 casing to 500 feet and ran 
air lift for 5 hours. Well cleaned up and 
produced approximately 100 GPM with 60 psi back 
pressure. Shut down. 



~.iz~ 
12 1/4 
12 1/4 
12 1/4 
12 1/4 
12 1/4 

8 3/4 
8 3/4 

Make TYI?_~ 
HTC 05C3 
SEC 5-3 
Reed 521J 
SEC S82F 
SEC S84F 
SMT F-2 

Rerun #6 

~~2t1}_._Cfi} 
214 
400 
595 
802 

1018 
1204 

BIT RECORD 

Interval ---.. - ------.-- -.. --
38-338 

338-593 
593-928 
928-1235 

1235-1392 
1392-1617 

1617-1923 

DEVIATION RECORD 

EQQt~qe Total Hours 
--.~---- -- _. - --- --

300 15 
255 21.5 
335 43 
307 59 (cones 
157 23 off) 
225 13 

306 27 Total 

P~-"J ?l..tJgn_l g~~:r§?~?J 
o 
1 
1 
1 3/4 
2 
2 1/2 
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DEVIATION R.ESULTS 



SOUTH DAKOTA 
SCHOOL OF MINES 
AND TECHNOLOGY 

Ci ty of Hulett !;Jater :'le11 No. 3 
Sec. 12, T. 54 !;., rt. 65 W., Crook Co., ~/yo. 

RAPID CITY, SOUTH DAKOTA 57701·3995 

DEPARTMENT OF GEOLOGY 
AND GEOLOGICAL ENGINEERING 
PHONE (605) 394·2461 

Drilled Octooer-i~ove:nber by Ruby Drilling Co., Gillette 
Sample cuttings descrioed by J. P. Gries, Rapid City 
Electric logs qy Goodwell, Inc., Upton, Wy.o~ing 
Total depth 1923 feet 

Spearfish formation. 

50 - 60 
310 
330 
370 
390 
410 
420 
430 
440 
450 
460 
470 
489 
490 
500 
560 
570 
580 

redjeds (red argillacoues siltstone and shale) 
redbeds, Same 
redbed::;, trace of anhydrite, white 
redbeds 
red beds; 20% gypsum and anhydri te, wIli te and ~ink 
redbeds 
radbeds; 20% gypsum and anhydrite 
redbeds; 3~s ~nhydrite 
redbeds 
redbeds, trace anhydrite 
redbeds 
redbeds, 20% ~nhydrite 
redbeds 
redbeds, 30% anhydrite 
rejbeds 
redbeds, l~~ hard pink and white anhydrite 
redbeds 
redbeds; 20% anhydrite and gypsum 

Ninnekahta for:aation. Sample top 580', E-log top 472' 

580 -590 limestone, very finely crystalline, graY 
610 li:i:8stone, sar::e, light gray 
620 li~astone, finely crystalline, light Gray to tan 

Opechefor=ation. Sample top 620', ELT 608 t 

620 -640 redbeds, some li~estone from above 
650 redbeds; 40% gypsum and anhydrite 
680 redbeds 
690 claY, Sandy, light gray (weathered gypsum) 

1'1innelusa forl!1ation. Sample top 690, ELT 696 t 

690 -700 
710 
720 

~~hydrite, sandy to limy, white and gray 
anhyurite, Sandy, gray 
sand, fine, sOlt, drill to free grains 



Hulett 113 

Minnelusa formation, cont1d 

720 - 772 
780 
790 
800 
810 
850 
860 
880 
900 
910 
920 
930 
940 
950 
960 
990 

1000 
40 
50 
60 
70 
80 
90 

1100 
20 
40 
50 
70 
80 

1200 
20 
30 
40 
50 
60 
80 

1300 
20 
30 
40 

Sa!~stone, soft, fine, white (drilled 20 ~in/stand) 
dolooite, very finely cryst lline, graY to tan (20 min/foot) 
dolomite, poor sample 
'"leathered dolomitic claY, greenish graY 
dolomite, tinely crystalline, graY to t~n 
sandstone, fine to medium, white to gray, dolo~itic 
sa~dstone, rine, orange to white 
sa~dstone, fine, white 
probably back into finely crystalline greenish gray dolomite 
sandstone, fine, white, tight 
sandstone, fine, very anhydritic 
dolor.:ite, very finely crystalline, gray 
anhydrite and dolo~ite, as above 
mixture fine sa~dstone, and dolomite, greenish 
gypsun, greenish gray, weathered 
dolooite, very finely crystalline, gray, hard 
dolomi te, same, 8...'1d soo.e ver.:i sandy dolcmi te 
dolomite, finely cr7st~lline, graY to pink and lavender 
antlydri te, greenish gray, decomposed 
dolcmite, very finely crystalline, gray 
dolo;:.i te, finelJ c rys t~lline, light gray to pink 
dolc:~~ite, finely crystalline, gray to tan 
dolomite, finely crystalline, gray to wriite; some sandy 
dolomite, same plus some green clay or \oI1.1se.thered gypsum 
dolo~ite, finely crystalline, tan to wh~~e 
dolo~ite, very finelyGrystalline, tan to white 
dolomite, finely~ystalline, light gray to l~vender and pink 
dolomite, finely crystalline, gray to tan 
dolomite, saffie, plus some bright green shale 
aolo~ite, finely crjsta1line, light tan 
dolo~ite, finely crystalline, tan to gray 
dolo;:!1te, finely crys~alline, light grc.y to tan 
silale, red 
dolo:nite, very finely crystalline, grr:.y to t:ln 
s~~le, orange red; trace green shale 
shale or clay, red 
alternating red cla.y and dolomite 
dolo3ite, very finely cryst~lline, light brown to gray 
doloillite, very finely crystalline, lifht gray to white 
dolomi te, finely cr~lstalline, light gre.y t.o white 

l':adison for~r.ation. Sample top 1340' EL/T 13371 

1340-1350 
70 
92 

1400 
10 
30 
90 

dolo~ite, clacareous, white, ~ostly soit but drilled slow 
dolomite, calcareous to anhydritic, as above 
dolomite, same. Set casing. 
poor sample, ce:''lent a:rd lost circulation material, sO:I;e gray clay 
dolonite, slightly calcareous, very fine'::'y crystalline, white 
dolomite, same to verj" slightly pink 
dolo-:-ite, same, drills to very fine grains, white 



Hulett #3, cont'd 

1490 - 1500 
30 
40 
50 
60 
70 

1620 
40 
60 
70 
80 
90 

1700 
10 
40 

1800 
60 

1923 

Dolomite, fine to ~edium crjstalline, white 
dolomite, SE.~e 

dolorrdte, sa8e, SOf~:e discrete dolomite <.;r:,{stals, ~)orositJ1 
dolomite, fLlely crystalline , white 
dolomite, sa~e, trace vuggy porosity 
dolomite, very finely crystalline, wid 1.e 
dolor.1ite, fine to medium crystalline, wi1ite 
dolomite, "'Ter./ fine to finely crystalline, white, trace porosity 
dolomi te, .fine to med ium c rysta.lline, wni te 
dolomite, s~~e but color ranges from white to dove gray 
dolomite, sa~e but white only 
dolomite, sa~e, whi:e to gray 
dolomite, finely crystalline, tan to light gray 
dolomite, :'inely cristalline, light bro'.·ln to gray 
dolomite, finely criStalline, light gray to tan and pink 
dolomite, finely cx.fstalline, light gray to tan 
dolomit.e, finely crystalline, light tan to white 
dolomite, very finely crystalline, ~hi~e to light brown 

Total depth. 1923 feet 



A.PPENDIX ""e"· 

PUMP TEST RESULTS AND ANALYSIS 

by: 

DR. PERRY H. RAHN 



PERRY H. RAHN, Ph. D. 
Engineering Geologist 

1530 FOREST HILLS DR. • RAPID CITY, SO 57701 

B, ·a!'l~ ·::~~ ~ , Ltd ., Ince 
!3=x 1 -50 
3unaar: c ~ , 'tlY [;, 272 9 

D~ar Sir8: 

Jan. 9, 1>'91 

Lncl:)scc1 o!'e m:;- calcul ,;ti~ .. · .. s f :.r the trar..s:'lissivit:.r (T) 
f~r ttc ne"l NanisiH1 vle'll .~~. t H-..:let t. Dr. J . P. Gries ;: av~ me 
:.-£)ur n~t~s f~r the draHdm.;n B.nd re~fivery Df this ~,..rell, Vlhich 
lund :rstE.:1d pf~n etr 4ted S31 ft '~f l~ar)i.s1;)~ f ~; rrr!at~_ :')ri . 

UsinJ' the. recevery t!~ st, I c8.1culat~ tra:1snissivity equal 
t, 120 ~pd/ft. As an altern-.te, using specific capcit;/ data, 
I calculate tr~nsr1is5ivity ~qual ta appruxi l1ntely hOO Zp~/ft. 
I think the fsrmer value is ~uch ~~re reli~ ble. 

Sir..ce there was n. 9bservati,n well f~r this test, it 
is nst p~ssible t~ calculate st~rativity (s}. 

Sin.c erely , 
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PERRY H. RAHN, Ph. D. 
Engineering Geologist 

1530 FOREST HILLS DR. • RAPID CITY, SO 57701 

June 6, 1991 

Mr. Ralph W. Goodson 
Bearlodge, Ltd., Inc. 
P. O. Box 130 
Sundance, WY 82729 

Enclosed are the analyses for the pump tests for Hulett 
well No.4, conducted in May, 1991. 

Dr. Gries tells me this is the same well that was tested in 
December, 1990, and is in the Madison aquifer. 

The data for the two step-drawdown tests that you sent me 
show a gradual reduction of the specific capacity from 1.55 
gpm/ft at 50 gpm to 1.10 gpm/ft at 500 gpm. This is not unusual 
to have a slight loss of the specific capacity at higher pumping 
rates due to increasing turbulence. 

The constant rate (400 gpm) pump test on May-8-9 shows an 
unusual fluctuation from about 3 am to 11 am on May 9. This may 
be due to some dirt working out of the Madison aquifer cracks and 
pores. It must have partially clogged the aquifer near the well, 
but then washed out. I took the recovery data for this test and 
plotted "residual drawdown" vs tit' on semi-log paper in order to 
determine the transmissivity of the aquifer. This calculates out 
at 450 gpd/ft. It's interesting that the specific capacity of 
this well was 0.197 gpm/ft and transmissivity was 120 gpd/ft on 
the December pump test (my letter of 1/9/91). Dr. Gries says 
that you had the well .acidized, and this accounts for the higher 
values.. It certainly shows the benefits of acidizing the Madison 
aquifer (at least in this case). 

Sincerely, 

~/4..9~ 
Perry H. Rahn, P.E. 
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HULETT WELL NO. 4 AIRLINE SET AT 400.63 FEET BELOW 
STEPPED RATE TEST GROUND SURFACE 

INITIAL AIRLINE READING 164 PSI 
DATE TIME PUMPING AIRLINE DRAW 

HR MIN SEC RATE READING DOWN 
GPM PSI FT 

MAY 5,91 11 :15 · 0 ** 50 164 0 · MAY 5,91 11 :15 :30 ** 50 150 32.3 
MAY 5,91 11 :16 : 0 ** 50 151 30 
MAY 5,91 11 :16 :30 ** 50 151 30 
MAY 5,91 11 :17 : 0 ** 50 151 30 
MAY 5,91 11 :17 :30 ** 50 151 30 
MAY 5,91 11 :18 · 0 ** 50 151 30 · 
MAY 5,91 11 :18 :30 ** 50 151 30 
MAY 5,91 11 :19 : 0 ** 50 151 30 
MAY 5,91 11 :19 :30 ** 50 151 30 
MAY 5,91 11 :20 · 0 ** 50 151 30 · 
MAY 5,91 11 :20 :30 ** 50 151 30 
MAY 5,91 11 :25 0 ** 50 151 30 
MAY 5,91 11 :30 0 ** 50 151 30 
MAY 5,91 11 :35 0 ** 50 151 30 
MAY 5,91 11 :40 0 ** 50 151 30 
MAY 5,91 11 :45 0 ** 50 151 30 
MAY 5,91 11 :50 0 ** 50 150 32.3 
MAY 5,91 11 :55 0 ** 50 150 32.3 
MAY 5,91 12 0 0 ** 50 150 32.3 
MAY 5,91 12 5 0 ** 100 150 32.3 
MAY 5,91 12 5 :30 ** 100 146 41.6 
MAY 5,91 12 6 · 0 ** 100 145 43.9 · 
I'1AY 5,91 12 6 :30 ** 100 144 46.2 
MAY 5,91 12 7 : 0 ** 100 143 48.5 
I'1AY 5,91 12 7 :30 ** 100 142 50.8 
MAY 5,91 12 8 · 0 ** 100 141 53.1 · 
I'1AY 5,91 12 8 :30 ** 100 141 53.1 
MAY 5,91 12 9 : 0 ** 100 141 53.1 
MAY 5,91 12 9 :30 ** 100 140 55.4 
MAY 5,91 12 :10 · 0 ** 100 140 55.4 · 
MAY 5,91 12 :10 :30 ** 100 140 55.4 
MAY 5,91 12 :15 :30 ** 100 140 55.4 
MAY 5,91 12 :20 :30 ** 100 138 60.1 
MAY 5,91 12 :25 :30 ** 100 138 60.1 
MAY 5,91 12 :30 :30 ** 100 136 64.7 
MAY 5,91 12 :35 :30 ** 100 136 64.7 
MAY 5,91 12 :40 :30 ** 100 136 64.7 
MAY 5,91 12 :45 :30 ** 100 136 64.7 
MAY 5,91 12 :50 :30 ** 100 136 64.7 
MAY 5,91 12 :55 :30 ** 100 136 64.7 
MAY 5,91 13 0 · 0 ** 150 136 64.7 
MAY 5,91 13 0 :30 ** 150 132 73.9 
MAY 5,91 13 1 : 0 ** 150 130 78.5 
MAY 5,91 13 1 :30 ** 150 128 83.2 
MAY 5,91 13 2 · 0 ** 150 127 85.5 
MAY 5,91 13 2 :30 ** 150 126 87.8 



MAY 5,91 13 3 0 ** 150 125 90.1 
MAY 5,91 13 3 :30 ** 150 125 90.1 
MAY 5,91 13 4 · 0 ** 150 124 92.4 · 
MAY 5,91 13 4 :30 ** 150 124 92.4 
MAY 5,91 13 5 0 ** 150 124 92.4 
MAY 5,91 13 :10 0 ** 150 122 97 
MAY 5,91 13 :15 0 ** 150 121 99.3 
MAY 5,91 13 :20 0 ** 150 121 99.3 
MAY 5,91 13 :25 0 ** 150 121 99.3 
MAY 5,91 13 :30 0 ** 150 121 99.3 
MAY 5,91 13 :35 0 ** 150 121 99.3 
MAY 5,91 13 :40 0 ** 150 121 99.3 
MAY 5,91 13 :45 0 ** 150 121 99.3 
MAY 5,91 13 :50 0 ** 150 121 99.3 
MAY 5,91 13 :55 0 ** 150 121 99.3 
MAY 5,91 14 0 0 ** 150 121 99.3 
MAY 5,91 14 5 0 ** 200 117 108 
MAY 5,91 14 5 :30 ** 200 116 110 
MAY 5,91 14 6 : 0 ** 200 115 113 
MAY 5,91 14 6 :30 ** 200 115 113 
MAY 5,91 14 7 : 0 ** 200 113 117 
MAY 5,91 14 7 :30 ** 200 III 122 
MAY 5,91 14 8 : 0 ** 200 III 122 
MAY 5,91 14 8 :30 ** 200 110 124 
MAY 5,91 14 9 · 0 ** 200 110 124 · 
MAY 5,91 14 9 :30 ** 200 110 124 
I'1AY 5,91 14 :10 0 ** 200 109 127 
MAY 5,91 14 :15 0 ** 200 106 133 
MAY 5,91 14 :20 0 ** 200 105 136 
MAY 5,91 14 :25 0 ** 200 104 138 
MAY 5,91 14 :30 0 ** 200 104 138 
MAY 5,91 14 :35 0 ** 200 104 138 
MAY 5,91 14 :40 0 ** 200 104 138 
MAY 5,91 14 :45 0 ** 200 104 138 
MAY 5,91 14 :50 0 ** 200 104 138 
MAY 5,91 14 :55 0 ** 200 104 138 
MAY 5,91 15 0 0 ** 250 104 138 
MAY 5,91 15 0 :30 ** 250 101 145 
MAY 5,91 15 1 · 0 ** 250 99 150 · 
MAY 5,91 15 1 :30 ** 250 96 157 
MAY 5,91 15 2 : 0 ** 250 95 159 
MAY 5,91 15 2 :30 ** 250 94 161 
MAY 5,91 15 3 : 0 ** 250 93 164 
MAY 5,91 15 3 :30 ** 250 92 166 
MAY 5,91 15 4 · 0 ** 250 91 168 · 
MAY 5,91 15 4 :30 ** 250 90 170 
MAY 5,91 15 5 0 ** 250 90 170 
MAY 5,91 15 :10 0 ** 250 88 175 
MAY 5,91 15 :15 0 ** 250 86 180 
MAY 5,91 15 :20 0 ** 250 86 180 
MAY 5,91 15 :25 0 ** 250 85 182 
MAY 5,91 15 :30 0 ** 250 85 182 
MAY 5,91 15 :35 0 ** 250 85 182 
MAY 5,91 15 :40 0 ** 250 85 182 



MAY 5,91 15 :45 0 *-k 250 85 182 
rvTAY 5,91 15 :50 0 *'k 250 85 182 
MAY 5,91 15 :55 0 ** 250 85 182 
RECOVERY 16 0 0 ** OFF 84 184 
HAY 5,91 16 0 :30 ** 121 99.3 
MAY 5,91 16 1 · 0 ** 133 71.6 · 
MAY 5,91 16 1 :30 ** 136 64.7 
MAY 5,91 16 2 0 ** 138 60.1 
MAY 5,91 16 2 :30 ** 139 57.8 
MAY 5,91 16 3 : 0 ** 142 50.8 
MAY 5,91 16 3 :30 ** 142 50.8 
MAY 5,91 16 4 · 0 ** 144 46.2 · 
MAY 5,91 16 4 :30 ** 145 43.9 
MAY 5,91 16 5 0 ** 146 41.6 
MAY 5,91 16 :10 0 ** 152 27.7 
MAY 5,91 16 :15 0 ** 155 20.8 
MAY 5,91 16 :20 0 ** 156 18.5 
MAY 5,91 16 :25 0 ** 158 13.9 
MAY 5,91 16 :30 0 ** 160 9.24 
MAY 5,91 16 :35 0 ** 160 9.24 
MAY 5,91 16 :40 0 ** 160 9.24 
MAY 5,91 16 :45 0 ** 160 9.24 
MAY 5,91 16 :50 0 ** 161 6.93 
MAY 5,91 16 :55 0 ** 161 6.93 
MAY 5,91 17 : 0 0 ** 162 4.62 



MAY 7, 91 RAN BIGGER PUMP INTO WELL FOR CONTINUATION OF STEP TEST 
AIRLINE SET AT 587.86 FEET 
INITIAL READING 241 PSI 

DATE TIME PUMPING AIRLINE DRAW 
HR MIN SEC RATE READING DOWN 

GPM PSI FT 

MAY 7,91 13 0 · 0 ** 300 241 0 · 
13 0 :30 ** 300 218 53.1 
13 1 : 0 ** 300 208 76.2 
13 1 :30 ** 300 198 99.3 
13 2 : 0 ** 300 192 113 
13 2 :30 ** 300 187 124 
13 3 : 0 ** 300 183 133 
13 3 :30 ** 300 179 143 
13 4 : 0 ** 300 176 150 
13 4 :30 ** 300 173 157 
13 5 0 ** 300 171 161 
13 6 0 ** 300 167 170 
13 7 0 ** 300 165 175 
13 8 0 ** 300 163 180 
13 9 0 ** 300 161 184 
13 :10 0 ** 300 160 187 
13 :12 0 ** 300 157 194 
13 :14 0 ** 300 155 198 
13 :16 0 ** 300 154 200 
13 :18 0 ** 300 153 203 
13 :20 0 ** 300 152 205 
13 :25 a ** 300 148 214 
13 :30 0 ** 300 147 217 
13 :35 0 ** 300 147 217 
13 :40 0 ** 300 146 219 
13 :45 0 ** 300 146 219 
13 :50 0 ** 300 146 219 
13 :55 0 ** 300 146 219 
14 0 0 ** 300 145 221 
14 0 :30 ** 400 138 237 
14 1 · 0 ** 400 132 251 · 
14 1 :30 ** 400 127 263 
14 2 · 0 ** 400 123 272 · 
14 2 :30 ** 400 121 277 
14 3 : 0 ** 400 119 281 
14 3 :30 ** 400 116 288 
14 4 · 0 ** 400 114 293 · 
14 4 :30 ** 400 113 295 
14 5 0 ** 400 112 297 
14 6 0 ** 400 109 304 
14 7 0 ** 400 108 307 
14 8 0 ** 400 107 309 
14 9 0 ** 400 106 311 
14 :10 0 ** 400 105 314 
14 :12 0 ** 400 104 316 
14 :14 0 ** 400 103 318 
14 :16 0 ** 400 102 321 



14 :18 0 ** 400 102 321 
14 :20 0 ** 400 101 323 
14 :25 0 ** 400 100 325 
14 :30 0 ** 400 99 328 
14 :35 0 ** 400 99 328 
14 :40 0 ** 400 98 330 
14 :45 0 ** 400 97 332 
14 :50 0 ** 400 97 332 
14 :55 0 ** 400 96 334 
15 0 0 ** 500 96 334 
15 0 :30 ** 500 89 351 
15 1 : 0 ** 500 83 364 
15 1 :30 ** 500 79 374 
15 2 · 0 ** 500 74 385 · 
15 2 :30 ** 500 71 392 
15 3 : 0 ** 500 68 399 
15 3 :30 ** 500 66 404 
15 4 · 0 ** 500 64 408 · 
15 4 :30 ** 500 62 413 
15 5 0 ** 500 61 415 
15 6 0 ** 500 58 422 
15 7 0 ** 500 56 427 
15 8 0 ** 500 54 431 
15 9 0 ** 500 53 434 
15 :10 0 ** 500 53 434 
15 :12 0 ** 500 51 438 
15 :14 0 ** 500 50 441 
15 :16 0 ** 500 49 443 
15 :18 0 ** 500 48 445 
15 :20 0 ** 500 47 448 
15 :25 0 ** 500 46 450 
15 :30 0 ** 500 45 452 
15 :35 0 ** 500 44 455 
15 :40 0 ** 500 44 455 
15 :45 0 ** 500 44 455 
15 :50 0 ** 500 44 455 
15 :55 0 ** 500 44 455 

PUMP OFF 16 0 0 ** 500 44 455 
RECOVERY 16 1 0 ** 138 237 

16 2 0 ** 175 152 
16 3 0 ** 184 131 
16 4 0 ** 192 113 
16 5 0 ** 198 99.3 
16 :10 0 ** 216 57.8 
16 :15 0 ** 223 41.6 
16 :20 0 ** 228 30 
16 :25 0 ** 230 25.4 
16 :30 0 ** 232 20.8 
16 :35 0 ** 233 18.5 
16 :40 0 ** 234 16.2 
16 :45 0 ** 235 13.9 
16 :50 0 ** 236 11.6 
16 :55 0 ** 236 11.6 

MAY 7,91 17 : 0 0 ** 237 9.24 



PUMP TEST DATA 
HULETT WELL NO. 4 
CONSTANT DISCHARGE TEST 
MAY 8, 1991 
PUMPING RATE 400 GALLONS PER MINUTE 
AIRLINE SET AT 587.86 FEET BELOW SURFACE 

DATE TIME PUMPING AIRLINE DRAW 
HR MIN SEC RATE READING DOWN 

GPM PSI FT 

MAY 8, 91 11 11 0 0 11 0 400 234 16.2 
11 11 1 0 11 ** 194 108 
11 11 2 0 11 ** 172 159 
11 11 3 0 11 ** 156 196 
11 11 4 0 11 ** 146 219 
11 11 5 0 11 ** 138 237 
11 11 6 0 11 ** 133 249 
11 11 7 0 11 ** 127 263 
11 11 8 0 11 ** 124 270 
11 11 9 0 11 ** 121 277 
11 11 :10 0 11 ** 119 281 
11 11 :12 0 11 ** 115 291 
11 11 :14 0 11 ** 113 295 
11 11 :16 0 11 ** 111 300 
11 11 :18 0 11 ** 109 304 
11 11 :20 0 11 ** 107 309 
11 11 :22 0 11 ** 106 311 
11 11 :24 0 11 ** 106 311 
11 11 : 26 0 11 ** 104 316 
11 11 :28 0 11 ** 104 316 
11 11 :30 0 11 ** 103 318 
11 11 :35 0 11 ** 101 323 
11 11 :40 0 11 ** 99 328 
11 11 :45 0 11 ** 98 330 
11 11 :50 0 11 ** 97 332 
11 11 :55 0 11 ** 97 332 
12 12 · 0 0 12 1 96 334 · 
12 12 :15 0 12 1 96 334 
12 12 :30 0 12 1 95 337 
12 12 :45 0 12 1 95 337 
13 13 · 0 0 13 2 94 339 · 
13 13 :15 0 13 2 94 339 
13 13 :30 0 13 2 94 339 
13 13 :45 0 13 2 94 339 
14 14 · 0 0 14 3 93 341 · 
14 14 :15 0 14 3 93 341 
14 14 :30 0 14 3 93 341 
14 14 :45 0 14 3 93 341 
15 15 : 0 0 15 4 93 341 



15 15 :15 0 15 4 93 341 
15 15 :30 0 15 4 93 341 
15 15 :45 0 15 4 93 341 
16 16 : 0 0 16 5 93 341 
16 16 :15 0 16 5 93 341 
16 16 :30 0 16 5 93 341 
16 16 :45 0 16 5 92 344 
17 17 : 0 0 17 6 92 344 
17 17 :15 0 17 6 92 344 
17 17 :30 0 17 6 92 344 
17 17 :45 0 17 6 92 344 
18 18 : 0 0 18 7 92 344 
18 18 :15 0 18 7 92 344 
18 18 :30 0 18 7 92 344 
18 18 :45 0 18 7 92 344 
19 19 : 0 0 19 8 92 344 
19 19 :15 0 19 8 92 344 
19 19 :30 0 19 8 92 344 
19 19 :45 0 19 8 92 344 
20 20 0 0 20 9 91 346 
21 21 0 0 21 ** 92 344 
22 22 0 0 22 ** 91 346 
23 23 0 0 23 ** 91 346 
24 0 0 0 24 ** 91 346 
25 1 0 0 25 ** 90 348 
26 2 0 0 26 ** 90 348 
27 3 0 0 27 ** 91 346 
28 4 0 0 28 ** 91 346 
29 5 0 0 29 ** 91 346 
30 6 0 0 30 ** 88 353 
31 7 0 0 31 ** 87 355 
32 8 0 0 32 ** 85 360 
33 9 0 0 33 ** 85 360 
34 10 0 0 34 ** 84 362 
35 11 0 0 35 ** 85 360 
36 12 0 0 36 ** 89 351 
37 13 0 0 37 ** 89 351 
38 14 0 0 38 ** 89 351 
39 15 0 0 39 ** 90 348 
40 16 0 0 40 ** 90 348 

RECOVERY 41 17 0 0 41 **PUMP OFF 90 348 
17 0 :30 ** 110 302 
17 1 . 0 ** 123 272 . 
17 1 :30 ** 131 254 
17 2 0 ** 140 233 
17 2 :30 ** 146 219 
17 3 : 0 ** 148 214 
17 3 :30 ** 156 196 
17 4 : 0 ** 162 182 
17 4 :30 ** 168 168 
17 5 0 ** 173 157 
17 6 0 ** 180 140 
17 7 0 ** 186 127 
17 8 0 ** 191 115 



17 9 0 ** 197 101 
17 :10 0 ** 202 90.1 
17 : 1 1 0 ** 207 78.5 
17 :12 0 ** 211 69.3 
17 :13 0 ** 216 57.8 
17 :14 0 ** 221 46.2 
17 :15 0 ** 224 39.3 
17 :20 0 ** 227 32.3 
17 :25 0 ** 229 27.7 
17 :30 0 ** 231 23.1 
17 :35 0 ** 232 20.8 
17 :40 0 ** 233 18.5 
17 :45 0 ** 234 16.2 
17 :50 0 ** 234 16.2 
17 :55 0 ** 235 13.9 
18 : 0 0 ** 235 13.9 
18 : 5 0 ** 236 11.6 
18 :10 0 ** 236 11.6 
18 :15 0 ** 236 11.6 
18 :20 0 ** 236 11.6 
18 :25 0 ** 236 11.6 
18 :30 0 ** 237 9.24 
18 :35 0 ** 237 9.24 
18 :40 0 ** 237 9.24 
18 :45 0 ** 237 9.24 
18 :50 0 ** 237 9.24 
18 :55 0 ** 237 9.24 
19 : 0 0 ** 238 6.93 
19 . 5 0 ** 238 6.93 . 
19 :10 0 ** 238 6.93 
19 :15 0 ** 238 6.93 



Constant Rate Test 
May n 

0, 1991 

Time: TDS PH CND (Q) Comments 

11:00 a.m. 910 7.0 1854 water rusty 
11:15 1112 6.58 2230 789,950 
11:30 913 6.58 1824 795,950 water clear 
12:00 noon 808 6.74 1612 807,950 
1:00 p.m. 754 6.76 1506 831,950 
2:00 709 6.83 1416 855,950 
3:00 679 6.84 1359 879,950 
5:00 609 6.73 1212 927,950 
11:00 570 7.01 1156 1,071,950 
11:00 a.m. 490 7.04 1012 1,358,950 
4:00 p.m. 460 7.06 943 1,478,950 shut down 



APPENDIX ··0·· 

STIMULATION REPORT 

by: 

JERRY HUNT 



WELL STIMULATION 

Upon completion of the step and constant rate pump tests it was 
evident that the Madison test well was not capable of producing the 
quanti ty of water required by the Town of Hulett. In order to 
satisfy the water requirement there were basically two 
alternatives; drilling an additional well or enhancing the 
productivity capabilities of the existing test well. Drilling a 
new well was put on the "back burner" due to the high cost and the 
extensive time required to complete such a project. Stimulation 
methods for increasing the well yield were investigated, including 
hydraulic sand and acid fracturing. 

Hydraulic sand fracturing is a method performed by injecting large 
volumes of water and sand at high rates, usually 80-100 barrels per 
minute (bpm) in to the formation. The pressure created by forcing 
the water through the fractures tends to "open" the cracks with the 
sand serving as a scouring agent and a proppant to hold the 
fractures open. A larger fracture translates to lower flow 
resistance and increased well yields and/or reduced pumping lift. 

Acid fracturing is performed by injecting the aquifer with 
hydrochloric acid (HCl) at relatively high rates, generally 15-40 
bpm. Since the Madison aquifer is primarily composed of limestone 
and dolomite, new and existing fractures can be enlarged by the 
chemical reaction of the acid dissolving the formation's calcium 
carbonate matrix. Larger fractures and water passage ways are the 
results of the acidizing procedure. 

After discussions with the WWDC, Town of Hulett, and the Wyoming 
Department of Environmental Quality (DEQ) , the acid fracturing 
method was selected. The selection was based primarily on the 
limited funds available for the project and also because of the 
limited area available at the well site for the required tanks and 
pUfllping equipment. 

Application was made to the DEQ for a temporary injection permit 
and was subsequently granted. Conditions of the permit required 
disposal of all returned waste water with a total dissolved solids 
(TDS) value in excess of 5000 ppm. Thi s waste water was to be 
hauled off site and disposed of at an authorized injection well. 
Water with a TDS value less than 5000 ppm could be discharged to 
the stock pond adjacent to the well site. TDS and PH parameters 
were to be measured and recorded unti 1 the water reached its 
baseline values. Waste water associated with an acid fracturing 
treatment results in large quantities of calcium chloride water, 
carbon dioxide gas I and water low in PH. The high TDS val ues 
associated with the waste water is due to the high salt content 
relative to the calcium chloride present which is a by product of 
the acid limestone reaction. 



Acid fracturing pr-oposals were solicited from the oil service 
companies providing this service. Priced proposals were received 
from BJ Services and Halliburton Services, both located out of 
Gillette, Wyoming. Halliburton Services was selected as the well 
stimulation contractor. During review of the proposals, 
discussions were held as to the "best" acid percentage to use 
during this procedure. Review of the geological report completed 
from the drilling samples indicated that the formation was 
primari ly comprised of dolomi te. Based on this information the 
acid percentage was raised from the conventional 15% HCI to 20% HCl 
concentration. 

Stimulation activities 

Prior to performing the acid stimulation it was necessary to 
confirm the lack of any bacterial contamination. A small 
submersible pump was lowered in to the well casing, the well was 
subsequently chlorinated with thirty pounds of calcium hypochlorite 
to disinfect the well casing and the installed pumping equipment. 
The well was then pumped to waste to clear the well casing of any 
chlorine residuals and to get a representative water sample for 
bacterial analysi s. These samples were taken to two different 
laboratories for analysis to provide for confirmation of results. 
The resul ts from the bacter ia tests showed the well not to be 
contaminated. 

To prepare the well for stimulation it was necessary to obtain a 
certified welder to attach a 9 5/8 ST&C coupling to the top of the 
casing. This fi tting was required to allow connection of the 
stimulation contractors piping. 

Two steamed frac tanks were moved to the well site and filled with 
water from the Town's water supply. This water was subsequently 
chlorinated with 100 pounds calcium hypochlorite per 400 barrels of 
water (resulting in approximately 500 ppm chlorine solution). This 
water was to be used in the fresh water pad injected prior to the 
acid and also used as flush and displacement fluid for pushing the 
acid out of the casing and in to the formation. Two additional 
frac tanks were spotted on the location for storage of returned 
waste water during the cleanup and well development procedure. 

The following is a chronology of the well stimulation procedure: 

4-18-91 

4-22-91 

4-23-91 
4-24-91 

Install small pump, chlorinate equipment and 
start pumping well to waste 
Collect water samples for bacteria analysis and 
transport to laboratory 
Spot frac tanks on well location 
Fill two steamed frac tanks with water 



4-25-91 
07:45 

08:30 
11:00 
11:29 

11:45 

11:54 
11:55 
12:00 

12:16 

12:16 
12:16 
12:21 
12:30 

Stimulation crew and equipment on location, 
hold safety meeting and discuss project 
procedures 
Roll chlorine in tanks (100# HTH/400 barrels) 
Test pumps and lines (2000 psi) 
Pump fresh water pad (10,500 gallons, pressure 
up to 1170 psi and break back to 970 psi) 
Pump acid (4000 gallons of 28% HCI diluted to 
approximately 5600 gallons 20% HCI as pumped) 
Pump flush water (4382 gallons) 
Acid on perfs (382 gallons) 
Acid all on formation (pressure drop to 840 
psi) 
Pump over flush (15118 gallons) pressure drop 
to 720 psi 
Final pump pressure 730 psi 
Initial shut in pressure 400 psi 
5 minute shut in pressure 20 psi 
Job complete, crew released 
* Pad, acid and flush pumped at approximately 
20 bpm 

Well clean up and development 

Well clean up and development was commenced as soon as practical. 
It is necessary to start bringing back the waste acid and formation 
water to prevent "gelling" or settling of any material dissolved by 
the acid solution. The well clean up procedures were performed by 
lowering a 5 1/2 inch air pipe into the 9 5/8 casing and installing 
associated discharge head and piping to control the discharged 
water. The returned flush water was discharged to the stock pond 
located adjacent to the well site, when the foamy waste acid water 
appeared the water was piped to the f rae tanks and stored for 
dis posa I . The was te water was pumped to s torag e un til the TDS 
values were within the 5000 ppm range (approximately 65,000 
gallons), at this point the well development began with the 
discharged water placed in the stock pond. TDS and PH values were 
monitored and recorded during the well clean up, development and 
pump testing procedures. Approximately 1,500,000 gallons of water 
were removed before the well returned to near baseline figures. 

Following is a chronology of well clean up and development efforts: 

4-25-91 
14:00 Rig up and lower air pipe in well, hook up 

discharge head and associated piping 



4-26-91 

4-27-91 

5-3-91 
5-4-91 
5-6-91 
5-7-91 

5-8-91 

5-9-81 

18:00 

19:30 

07:00 

18:00 

11:00 

17:00 

Start bringing back waste water via air 
development, using one compressor for control 
of flow 
Froth appears turn discharge to tanks for 
storage 

Tanks full, TDS @ 5000 ppm, turn to stock pond 
use two air compressors 

Shut down air development 
Remove air pipe, install 30 hp. test pump 
Perform step test 50 gpm to 250 gpm 
Remove 30 hp. test pump, install 100 hp. pump 
Perform step test 300 gpm to 500 gpm 

Start constant rate test at 400 gpm 

Shut down pump test begin recovery 

The waste water stored in the frac tank was transported by Kissack 
Water Service to their approved injection well near Rozet, Wyoming. 
1500 barrels (63,000 gallons) was transported and disposed as 
directed in the DEQ temporary injection permit. 



Weston Engineering, Inc. 

Mr. Bob Lucht 

P.O. BOX 260 
UPTON, WYOMING 82730 

(307) 468-2427 

Wyoming Dept. of Environmental Quality 
Water Quality Division May 26, 1991 
Herschler Building 
Cheyenne, Wyoming 82002 

re: acidizing project Hulett Municipal water supply well 
Permit #UIC 91-049, UIC Class 5X27 

Dear Sir: 

Please find enclosed the report for the acid injection and 
water disposal for the Hulett Madison water well stimulation 
project. 

Enclosed is the pumping report prepared by Halliburton 
Services, the contractor pumping the acid solution and the water 
quali ty record for the discharged water volumes. Halliburton 
transported 4000 gallons of 28% HCL acid to the site, the acid was 
diluted to a 20% concentration as it was pumped (approximately 5600 
gallons total). Chlorinated water was used for the ftesh water pad 
and for the flush and displacement fluid. 

The waste water brought back from the well was stored in frac 
tanks on location and disposed of by Kissack Water Service as 
outlined in the injection permit (1500 barrels). The water brought 
hack below the 5000 ppm.TDS value was discharged to the stock pond 
located near the well site. 

The stimulation project was extremely successful, the well was 
tested at 150 gpm with pumping level of approximately 800 feet 
prior to the stimulation, the post stimulation tests were run at 
400 gpm from pumping level of approximately 400 feet. The well will 
now supply not only the required water volume, but will provide it 
at an affordable pumping cost for the community. 

Thank you for your assistance in this project. Should any 
additional information be necessary, please let me know. 

Sincerely yours, 

Jerry Hunt, P.E. 
Weston Engineering, Inc. 

Ene: 



April 25, 1991 

Water Quality 
Hulett Madison Acid Stimulation Project 
Well Development and Waste Disposal 

Baseline Parameters based on sample taken April 23, 1991 

TDS- 430, PH- 7.12 

Time: 

6:00 p.m. 

6:30 
7:30 
7:45 
8:00 
9:00 
10:00 
11:00 
12:00 
1:00 a.m. 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 

8:00 
9:00 
11:00 
1:00 p.m. 
3:00 
5:00 
7:00 
9:00 

> 

12:00 midnight 
3:00 a.m. 
6:00 
9:00 
12:00 noon 
3:00 p.m. 
6:00 

Step tests 
May 4, 1991 
start 
end 

TDS 

2842 

19640 
20000 
17470 
14480 

12820 

9180 
8340 
7620 
7010 
6270 
5210 

4080 
3690 
3040 
2560 
2220 
1940 
1760 
1560 

1410 
1220 
1090 
1040 
960 
935 
920 

965 
649 

*Field measurements Hach portable meters 

PH 

6.8 

6.5 
6.0 
5.8 
6.4 

6.5 

6.5 
6.5 
6.5 
6.5 
6.5 
6.7 

6.9 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.8 
8.4 
9.0 
8.0 
7.8 
7.6 

7.2 
7.15 

Estimated Discharge (Q) 

Start air development 
(one compressor) 

3000 gallons 
Froth appears turn to tanks 

10,500 
12,000 
18,000 
24,000 

repair leaking hose 
33,000 

repair leaking hose 
42,000 
48,000 
54,000 
60,000 
66,000 

tanks full turn to pond 
(two compressors) 

89,000 
106,000 
140,000 
174,000 
208,000 
242,000 
276,000 
310,000 
361,000 
412,000 
467,000 
518,000 
569,000 
620,000 
673,000 
shut down air 

783,950 



Constant Rate Test 
May 8, 1991 

Time: TDS PH CND (Q) Comments 

11:00 a.m. 910 7.0 1854 water rusty 
11:15 1112 6.58 2230 789,950 
11:30 913 6.58 1824 795,950 water clear 
12:00 noon 808 6.74 1612 807,950 
1:00 p.m. 754 6.76 1506 831,950 
2:00 709 6.83 1416 855,950 
3:00 679 6.84 1359 879,950 
5:00 609 6.73 1212 927,950 
11:00 570 7.01 1156 1,071,950 
11:00 a.m. 490 7.04 1012 1,358,950 
4:00 p.m. 460 7.06 943 1,478,950 shut down 



"ALLIDUK I UN :>I:K Y 1\,.1::> WELL NO._6 ___ LEASE-----..:H:...:.:u:..:l..=e-=..tt=--____ TICKET NO. _....::0::...:=8:..:..9=-54..:...::6~ ___ _ 
JOB LOG CUSTOMER_~B~e~ar!.....Jlu:o~d~g.!....eJL...JTJoo/D~------PAGENO.--'---______ _ 

FORM 2013 R-2 JOB TYPE Acid Frac DATE 04/25/91 

',.CHART RATE VOLUME PUMPS PRESSURE ( PSI ) TIME (BBL) DESCRIPTION OF OPERATION AND MATERIALS 
NO. (BPM) 

(GAL) T C nJBING CASING 

0745 Crew on location. Safetv meetina held. 
MSDS Sheet discussed on HCL Acid 
OSHA controlled well 

OR~O Roll trtnltc: wii-h r"h1nroino 

2000 Test oumos and lines 

1 1129 20 10500 1040 Pump Pad 
2 20 1170 Pressure UD 

3 970 3000 <lallan!; - Brokp ha~k 

4 1145 18.6 4000 1100 Pump Acid 
5 1154 20,7 4382 1120 Pumn Flu~h. 

6 1155 20.7 382 990 Acid on oerfs 
7 1200 21.6 Ran Acid all in nArf<: 

20.2 15118 720 Pump over-flush 
8 1216 19.8 730 Final PlJrnn 
9 1216 400 ISIP 

1@ 1221 20 5 r~IN Shut In 

Job comolete - crew released 

Averaqe BP~1 17.4 
Averaqe PSI 875 
Average HHP 373 
f4aximum PSI 1130 
Maximum BPt4 21.6 

-' 



HALLIBURTON SERVICES 
ttA .... L.IBUATON 

VtVISION Denver 

FRACTURING SERVICE TREATING REPORT 

WELL DATA 
Field Hu] ett Sec. 12 Twp .. ..54H R 65lJ ng. 

"-te- Haw 
U!SCD Formation Name f1adj son~ ________ Type Dol eml 

Formation Thickncss ______ From ______ To __ _ CASING U 
Mcfd. Initial PrOd: Oil ______ -.!Bpd. Water Bpd. Gas __ 

LINER 

Mefd. TUDING Present PrOd: Oil ______ --J.'oBod. Water Bpd. Gas __ 

In. Ol"EN HO .. E 
Isolation Tool # _____ Mandrel Sizc ____ Extensions __ _ 

:lacker Type ______________ Set At _____ _ 
I"ERFORATIONS 

30ttom Hole Temp. RBP@. _____ _ 

HC.ld Or Flange ________________ Pbtd __ _ I"ER~ORATIONS 

I"ER~ORAT'ONS 

MATERIALS JOB DATA 
CA .... ED OUT 

-reat. Fluid _________ Oensity ________ Lb./Gal • ..2.API 

HA .... '.URTON 
.. OCATION 

County ~ok 

wlt.GtHT s Ill: lit 

1h Q ~/R 

R 1/4 

ON .. OCATION 

Olspl. Fluid Chl or; ne Hatepenslty --i8~ • ..:l3t.t.,41--___ Lb./Gal • ..2.API DATr{)4/25/91 DATe()4/25/91 
Drop. Type _________ Size ________ Lb. ____ _ TIME 0400 TIME 0745 

Gillette 

;:~~~~ ~~. 089546 

State U¥ , 
FROM TO MAX'MUM P!lt 

Al..L.OWABLI! 

KR 131ill i~nn 

11"n 17"0 SHDTS/~T. 

JOB STARTED JOB COMI"I.ETED 

DATV4/25/91 
TIME 1129" 

DAT'{)4/26/91 
TIME f22i 

'rop. Type Size Lb. ____ _ PERSONNEL ANO SERVICE UNITS 

"adioactive Tracer ______ Carrier ______ Unlts·MCI __ _ 

Surfactant Type Gal. @ ___ /l000 Gal. 

·urfactant Type Gal. @ ___ /lOOO Gal. 

luld Loss Type Gal.-Lb. @ ___ /lOOO Gal. 

Gelling Agent Gal.·Lb. @ 11000 Gal. 

Cielling Agent ________ Gal.·Lb. _____ @ ___ 1l000 Gal. 

reaker Type Gal.-Lb. _____ @ ___ 11000 Gal. 

reaker Type Gal.-Lb @ 11000 Gal. 

Crosslinker Gal.·Lb, _____ ~) ___ /l000 Gal. 

tabilizer Gal.·Lb, _____ @ ___ 11000Gal. 

uffer Type Gal.-Lb @ 11000 Gal. 

Buffer Type Gal.-Lb., _____ @ ___ 11000Gal. 

Bacteriacide Gal.·Lb @ 11000 Gal. 

on-Foamer Gal.-Lb @ /1000 Gal. 

lay Control Gal.·Lb _____ @ ___ /lOOO Gal. 

Oiverter Gal.·Lb _____ @ ___ 11000 Gal. 

'::~ietion Reduccr _______ Gal.-Lb @ 11000 Gal. 

lrfpac BaJis Qty. Size S.G. 

ther Cal ci um Hyperchl or; tel - 200 1 bs in 400 
barrel s water 

ACID DATA 

Acid Type --lH4JC'-Ll.-------% 28 Gal·-jUt'· 4 000 
"-:Id Type % ______ Gal.-Bbl. _____ _ 

rfactant Type Gal. @ ___ /l000 Gal. 

- _rfactant Type Gal. @ ___ /1000 Gal. 

NE Agent Type ________ Gal_ @ ___ 11000 Gal. 

lY Control Type Gal.·Lb. @ ___ 11000 Gal. 

NAME UNIT NO. & TVI"E LOCATION 

rh,; nnall 10 4743 Gillette Stu] ~- n.r: - "n~nn .. 
Dillie Vi 4095 

.. 
Honn RLl ?~hr.:: u 

Mill~r ----Rr Opr II 

MrnlJff- nM ,,,nr II 
'r 

, rrosion Inhibitor Ge+f.ee Ga.l·Lb "4 @ t: /l000 Gal j 
r AA' • C --u- . DEPARTMENT Stimul atiofl IJ Corrosion Inhibitor ______ Gal.-Lb. ____ ......;@ ___ 11000Gal. , 

DESCRIPTION OF JOB ,l\ci d Frac - Water Supp ... j' ~'ell 

c,:;t~::~::::~~~' ;::~:~:~ : ~:;;; ;::~ , ...... TN"U' M'.O 0 CAS'.~ - : •• ~~u~-~- :~~ A ... 0 l 

PRESSURES IN PSI SUMMARY VOLUMES 1 

::: :ulatlng Oisplacement ----1!2.,-tQI------
3 akdown ___________ .Maximum 1130J..-------
~verage ---ig~7~:;:~-------Fracture Gradient e.g " /&t 

oJ .u pSlrr 
S· "'--.,-3ho2LlO~-- 5 Iv. , n. -2G-- 10 Min. ~ 15M in. 0 

H','DRAULIC HORSEPOWER 
) ered ______ Available -1200 Used -31 .... 31....--__ _ 

AVERAGE RATE IN BPM 
rreating 1 D 0;5pl. --402 ..... 110---- Overall -ll_4.---
:l omer 
It 'e5entative V 
:Oples " 

Ral P:l l~oodsoi+n--____ _ 
tequested __ _ 

FIELD OFFICE 

Preflush: Bbl.-Gal. _______________ Type ____ _ 

Load & Bkdn: Bbl.-Gal. --------Pad=X*X~'){·-Gal. -lG-;-599-
Treatment:~-Gal.. 4000 O;SPI:~I.-Gal. 19,500 
Gas Assist Tons-Scf @ Set./Bbl. 

Foam QualitY ______ % __ Total Volume Foam _____ Bbl •• Gal. 

Total vOlume~I •• Gal. 34 ,000 Fluidf~ 

REMARKS 

Thanks - Ron Miller and Crew 

Halliburton 

Opcrator---+'R\\;C...-+'M+iiH1H1H:e~r"'--_------------

! 
j 



APPEXDIX •• E·· 

WATER QUALITY ANALYSIS 



Intel·mountaln Labolatolles, Inc. 

December 4, 1990 

RUBY DRILLING 
PO BOX 339 
GILLETTE WY 82717 
ATTN: SCOTT HEIMER 

Sample Identification: 

1714 Phillips Circle 
Gillette. Wyoming 82716 

On November 30, 1990, This sample was received by our laboratory 
for analysis. Tests were conducted in accordance with 40 CFR 141," 
EPA National Interim Primary Drinking Water Regulations", as 
amended. Results were as follows: 

Date Collected 11-30-90 @ 1610 MST 
Date Received: 11-30-90 @ 1915 MST 
Date Analyzed: 11-30-90 @ 1930 MDT 

Total Coliform Bacteria 
Lab No: SamEle Site: (colonies/100ml) 

23908 Hulett Madison WSW#l <1 

Results of this Bacteria test was satisfactory. 



Inter·mountaln Laboratories. Inc. 

January 4, 1991 

Ruby Drilling Company 
2901 Four J Road 
Gillette, WY 82716 

Sample Identification: 

1833 Terra Avenue 
Sheridan. Wyoming 82801 

On December 4, 1990, this water sample was received by our laboratory 
for analysis. Tests were conducted in accordance with 40 CFR 141, 
"EPA National Primary Drinking Water Regulations", as amended. 
Results are expressed in Milligrams per Liter (mg/L). 

Identification: 
Lab No: 

Hulett Madison WSW #1 
12296/23098 

Date Collected: 
Date Received: 

PRIMARY STANDARDS 

11/30/90 @ 1610 
12/4/90 

Arsenic .••••••••••••••.•••••••••• 
Ba r i urn .•••••••••••••••••••••••••• 
Cadmi urn .••••••.••••••••••••.••••. 
Chromi urn ••••••••••••••••••••••••• 
Fluoride •••••...••••••••••••••••• 
Lead .....••.......•..•.•••.•.•... 
Me rcury •••..•••.••••.•.••.•••••.. 
Nitrate Nitrogen as N ..•••.•••••. 
Se 1 en i urn ..•.•.•.•.••.••••.•.••••. 
Silver .......................... . 
Sodium .......................... . 

Turbidity, NTU .••••••.••••••••••• 

* Unregulated. 

Certified: ~ O&J 
NtalieCOSco 
Senior Water Chemist 

RESULTS (mg/L) 

<0.005 
<0.5 

<0.002 
<0.02 
1.55 

<0.005 
<0.001 

<0.01 
<0.005 

<0.01 
5.0 

70 

Maximum 
Contaminant 

Level 
(mg/L) 

0.05 
1.0 

0.01 
0.05 
4.0 

0.05 
0.002 
10.0 
0.01 
0.05 

* 

1-5tu 



Intel·mountnln LGbolGtolles, Inc. 

Client: Ruby Drilling Company 

Sample Identification: 

January 4, 1991 

HI33 Terra Avenue 
Sheridan. Wyoming 82801 

On December 4, 1990, this water sample was received by our laboratory 
for analysis. Tests were conducted in accordance with 40 CFR 143, 
"EPA National Secondary Drinking Water Regulations", as amended. 
Results are given below. 

Identification: 
Lab No: 
Date Collected: 
Date Received: 

Hulett Madison WSW #1 
12296/23098 
11/30/90 @ 1610 
12/4/90 

SECONDARY STANDARDS RESULTS 

Ca 1 c i urn, mg / L ••••••••••••••••••••••• 
Bicarbonate as HC03, mg/L ..•••••••.. 
Boron, mg/L ..••••••••••••••••••••••• 
Carbonate as C03, mg/L ••.•••••.••••• 
Chloride, mg/L ....•..••..••.••.••.•• 
Color, c.u •.••••••••••••.•••..••••• 
Conductivity, umhos/cm @ 25 C ••••••• 
Copper, mg/L •......•.••••••••••••.•. 
Fluoride, mg/L •..•••••••••••••.•••.• 
Foaming Agents, mg/L as MBAS ••.••.•• 
Hardness as CaC03, mg/L ••..•••.••••. 
Iron, mg/L ••.•••.••••••••.•••••••••• 
Manganese, mg/L ..••••••••••••••••••• 
Magnesium, mg/L ..••.••••••••••.••.•• 
Odo r, T. 0 • N ••••••••••••••••••••••••• 
Potassium, mg/L •••••.•••••••••.••... 
Silica as Si02, mg/L ..•..•••••.....• 
Sulfate, mg/L ••..•.••.•••.••••..•... 
Zinc, mg/L .•.•...•...•.•••••.......• 

CORROSIVITY 

pH, s. u . • ••••.••••••.••.••••••••••• 
Total Alkalinity as CaC03, mg/L 
Total Dissolved Solids (180 C), mg/L 
Calcium Hardness as CaC03, mg/L ...• 
Temperature, C ••••••••••••••••••••• 

Langelier's Index of Corrosivity ••• 

79 
249 

0.09 
0.0 
3.9 

<1 
596 

<0.01 
1.55 
<0.5 

376 
0.49 

<0.02 
44 
<1 

2.0 
11 

194 
0.06 

7.6 
204 
474 
197 

20.0 * 

0.10 

Maximum 
Contaminant 

Level 

250 
15 

1 
2.0 
0.5 

0.3 
0.05 

3 

250 
5 

6.5 - 8.5 

500 

non-corrosive 

* Temperature used in calculation. Actual data not provided. 

Senior Water Chemist 



ENERDY7 
LABORATORIES ENERGY LABORATORIES, INC. 

1105 WEST FIRST STREET • GILLETTE, WY 82716 • PHONE (307) 686·7175 

LABORATORY REPORT 

TO: Inter-Mountain Laboratories, Inc. 
ADDRESS: 1714 Phillips Circle 

Gillette, WY 82716 

WATER ANALYSIS 

Hulett Madison WSW #1 
23908 

Sampled 11-30-90 
Submitted 12-3-90 

LAB NO.: G90-31870 
DATE: 12-31-90 

Synthetic Organic Chemicals: (Standard ~lethods for Examination of Water 
& Waste Water 509A & 509B) 

Endrin 
Lindane 
Methoxychlor 
2,4-D 
2,4,5-TP Silvex 
Toxaphene 

<0.10 
<0.05 
<0.50 
<1.0 
<1.0 
<1.0 

Volatile Organic Chemicals: (EPA Method 524.2) 

Benzene 
Carbon tetrachloride 
p-Dichlorobenzene 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,1,1-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Total trihalomethanes 

Chloroform 
Bromoform 
Bromodichlormethane 
Dibromochloromethane 

<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 

<1.0 
<1.0 
<1.0 
<1.0 

ANALYTICAL SERVICES - WATER. SOIL. PETROLEUM. COAL 



/ENERGY/ 
/ LABORATORIES / ENERGY LABORATORIES, INC. 

1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

LABORATORY REPORT 

TO: Inter-Mountain Laboratories, Inc. 
ADDRESS: 1714 Phillips Circle 

Gillette, VY 82716 

VATER ANALYSIS 

Hulett Madison WSW 11 
23908 

Sampled 11-30-90 
Submitted 12-3-90 

LAB NO.: G90-31870 
DATE: 12-31-90 

This ERA Quality Control sample was analyzed with your lab 'G90-33249 
with the following results: 

CONSTITUENT 

Lindane 

Endrin 

Methoxychlor 

2,4-D 

Certified Amount 
ug/l 

0.125 

0.200 

0.720 

6.2 

2,4,5-TP (Silvex) 1.84 

Test Amount 
ug/l 

0.158 

0.156 

0.700 

6.44 

1.58 

ANALYTICAL SERVICES - WATER. SOIL. PETROLEUM. COAL 

Acceptable 
Range 
ug/l 

0.036-0.174 

0.060-0.30 

0.22-1.16 

1086-8.0 

0.54-2.4 



ENERGY 
LABORATORIES ENERGY LABORATORIES, INC. 

1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

Inter-Mountain Laboratory, Inc. 
1714 Phillips Circle 
Gillette, WY 82716 

WATER VOLATILE SURROGATE RECOVERY 

PROJECT: Hulett Madison WSW #1 

SAMPLE NO. 

G90-31870 

Sl 
(TOL)' 
110 

S2 
(BFB)' 
110 

S3 
(DCE)# 
97 

QC LIMITS % RECOVERY 

Sl (TOL) = Toluene-d3 
S2 (BFB) = Bromofluorobenzene 
S3 (DCE) = 1,2-Dichloroethane-d4 

(80-120) 
(80-120) 
(80-120) 

# Column to be used to flag recovery values with an asterisk 

* Values outside of contract required QC limits 

10 ug/l surrogate standard spike 

ANALYTICAL SERVICES - WATER, SOIL, PETROLEUM, COAL 



ENERGY LABORATORIES, INC. 
P.o. B 3258. CASPER. WY 82602 • PHO (307) 235-0515 

LA80RATORIES 254 N(..n~TH CENTER. SUITE 100 • CASPER. W,( d2601 • FAX (3071 234-1639 

WATER ANALYSIS REPORT 
INTER-MOUNTAIN LABORATORIES, INC. 

IML Sample I.D.: 

Sample Date: 
Report Date: 
Sample Number: 

RADIOMETRIC pCi/l: 
U-Nat, mg/l 
Ra226 
Ra226 Pree. +/-
Ra228 
Ra228 Pree. +/-
Gross Alpha 
Gross Alpha Pree, . +/-
Gross Beta 
Gross Beta Pree. +/-

Q.A. MANAGER: ~a.~~? 
Energy Laboratories, Inc. 
Casper, Wyoming 82602 

23908 

12-19-90 
90-32568 

0.0091 
1.7 
0.4 

<1.0 

2.3 
1.4 
2.8 
1.6 

Det. Limit 
0.0003 
0.2 

1.0 

1.0 

1.0 

COMPLETE ENVIRONMENTAL ANALYTfCAL SERVICES 



Intel·mountaln Labolatolles, Inc. 

.June :21, Lq~jl 

Bear Lodge, Ltd 
611 :VIa in 
Sundance, WY 82729 

Sanple Identjflcation: 

On ~ay 9, 1991, These sdnples were recelverl by our 
laboratory for analysis. Tf-'st.S \\i(~re conducted ln 
accordance Wl th 40 CFR 14-1, It EP.; ~a t .lona 1 I nt e r .lfl Primary 
Drinking Water Regulations!!, as anended. Results were as 
follows: 

Date Collected: 05 - 0 9- ·~11 j 

Date Received: 05-0CJ-9 L .-J 

Date .qnaJyzed: 05- 9-9~. d 

Lab :\0: SanpJc' SJ.f.e: 

1030 
J650 
L700 

:vlDT 
~1DT 

:''1 [)'r 

Tot.d.l C(lL l f 0 r::1 B.3ct.e r 1 d 
( !~~ 0 1 n n 1.. f~ S L () n n 1 ) 

1714 Phillips Circle 

Gillette. Wyoming 82716 



Inte(·mountain 
labo(otories, Inc. 

June 19, 1991 

Bear Lodge 
611 Main 
Sundance, WY 82729 

Sample Identification: 

1633 Terra Avenue 
Sheridan. Wyoming 82801 

Tel. (307) 672-8945 
Fax (307) 672-6053 

On May 13, 1991, this water sample was received by our laboratory 
for analysis. Tests were conducted in accordance with 40 CFR 141, 
"EPA National Primary Drinking Water Regulations", as amended. 
Results are expressed in Milligrams per Liter (mg/L). 

Identification: 
Lab No: 
Date Collected: 
Date Received: 

PRIMARY STANDARDS 

Hulett Well 
13473/21431 
5/9/91 @ 1030 
5/13/91 @ 1000 

Arsenic •••••••••••••••••••••••••• 
Bar ium .......................... . 
Cadmium •••••••••••••••••••••••••• 
Chromium ••••••••••••••••••••••••• 
Fluoride •••••••••••.••••••••••••• 
Lead ••••••••••..•••••••..••.•..•• 
Mercury •••••••••••••••••••••••••• 
Nitrate Nitrogen as N •••••••••••• 
Selenium ••••••••••••••••••••••••• 
Silver ••••••••••••••••••••••••••• 
Sodium ••••••••••••••••••••••••••• 

* Unregulated. 

Certified:a;t4 0"( (:) c) 
;Natalie Cosco 
Senior Water Chemist 

RESULTS (mg/L) 

<0.005 
<0.5 

<0.002 
<0.02 

1.01 
<0.02 

<0.001 
0.21 

<0.005 
<0.01 

3.0 

Maximum 
Contaminant 

Level 
(mg/L) 

0.05 
1.0 

0.01 
0.05 
4.0 

0.05 
0.002 

10.0 
0.01 
0.05 



Intet·mountaln Labotatotles, Inc. 

June 18, 1991 

Client: Bear Lodge 

Sample Identification: 

1633 Terra Avenue 

Sheridan, Wyoming 82801 

On May 13, 1991, this water sample was received by our laboratory 
for analysis. Tests were conducted in accordance with 40 CFR 143, 
"EPA National Secondary Drinking Water Regulations", as amended. 
Results are given below. 

Identification: 
Lab No: 
Date Collected: 
Date Received: 

Hulett Well 
13473/21431 
5/9/91 @ 1030 
5/13/91 @ 1000 

SECONDARY STANDARDS 

Boron, mg /L ••••••••••••••••••••••••• 
Chloride, mg/L •••••••••••••••••••••• 
Color, c. u • • •••••••••.•••.••••••••• 
Conductivity, umhos/cm @ 25°C ••••••• 
Copper, mg/L •••••••••••••••••••••••• 
Fluoride, mg/L •••••••••••••••••••••• 
Foaming Agents, mg/L as MEAS •••••••• 
Iron, mg/L ••••••••••••.•••••.••••••• 
Magnesium, mg/L ••••••••••••••••••••• 
Manganese, mg/L ••••••••••••••••••••• 
Odor, T. 0 . N .•••••.•••.••••.••••••••• 
Potassium, mg/L ••••••••••••••••••••• 
Silica as Si02, mg/L ••••.••••••••••• 
Sulfate, mg/L ••••••••••••••••••••••• 
Total Acidity as CaC03, mg/L •••••••• 
Zinc, mg/L ••••••••.••••••••••••••••• 

Ntillie Cosco 
Senior Water Chemist 

RESULTS 

0.10 
55 
10 

836 
<0.01 

1.01 
<0.5 
0.21 

43 
0.02 

<1 
1.6 
9.3 
157 

<1 
0.42 

Maximum 
Contaminant 

Level 

250 
15 

1 
2.0 
0.5 
0.3 

0.05 
3 

250 

5 



Int~,·mountQln LQbo'Qto'l~s, Inc. 

Bear Lodge 

Sample Site: Hulett Well 
Lab No: 13473/21431 
Date Sampled: 5/9/91 @ 1030 
Date Received: 5/13/91 @ 1000 

SECONDARY STANDARDS 

CORROSIVITY 

pH, s. u • • •••••••••••••••••••••••••••••••• 
Total Alkalinity as CaC03, mg/L •••••••••• 
Total Dissolved Solids (laO C), mg/L ••••• 
Calcium as CaC03, mg/L ••••••••••••••••••• 
Temperature, C ••••••••••••••••••••••••••• 

Langelier's Index of Corrosivity 

RESULTS 

7.9 
218 
612 
449 

20.0 * 

0.93 

1633 Terra Avenue 

Sheridan. Wyoming 82801 

Maximum 
Contaminant 

Levels 

6.5 - 8.5 

500 

non-corrosive 

Temperature used in calculation. Actual data not provided. 

MICROBIOLOGICAL DETERMINATIONS 

Iron/Sulfur Bacteria 

Method: Direct observation, 
morphological determination 

Species: Crenothrix spp •••••••••••••••••••••• none detected 
Sphaerotilus spp .••••••••••••••••••• none detected 
Thiobacillus spp •••••••••••••••••••• none detected 
Beggiatoa spp ••••••••••••••••••••••• none detected 

Reviewed by:~~~b~~~~_· __________________ _ 



/ENERGY-: 
/ LABORATORIES ,f 

ENERGY LABORATORIES, INC. 
! 1105 WEST FIRST STREET • GILLETTE, WY 82716 • PHONE 1307,686-7175 

LABORATORY REPORT 

TO: Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

LAB NO.: G91-14432 
ADDRESS: DATE: 6-21-91 

Volatile Organic Constituent 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2~Dibromo-3-chloropropane 

Dibromochloromethane 
l,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 

PAGE 1 OF 8 

WATER ANALYSIS 

Hulett Wells 
121431 

Sampled 5-9-91 
Submitted 5-10-91 

<0.50 
<1.0 
<1.0 
<1.0* 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<0.50 
<1.0 
<1.0 
1.5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0* 
<1.0 
<1.0 
<1.0 
<1.0 
<0.50 
<1.0 
<1.0 
<0.50 
<0.50 
<1.0 
<1.0 
<1.0 

Volatile Organic Constituent 

1,3-Dichloropropane 
2,2~Dichloropropane 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,l,l,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,2,3-Trichlorobenzene 
l,2,4-Trichlorobenzene 
1,1,l-Trichloroethane 
l,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1, 2, 4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<0.50 
<1.0 
<1.0 
<1.0 
<0.50 
<1.0 
<0.50 
<1.0 
<1.0 
<1.0 
<1.0 
<0.50 
<1.0 

REMARKS: Sample was properly preserved and ,in specified container. Sample was analyzed in 
accordance with EPA method 524.2. 
*Present but less than practical quantitation limit 
Analysis done in Billings, Montana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 



ENER6Y/ 
LABORATORIES Ii 

ENERGY LABORATORIES, INC. 
1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

WATER PESTICIDE SURROGATE RECOVERY 

PROJECT: Hulett Wells; 

SAMPLE NO. 

G91-14432; '21431 
Blank 5/15 

S1 (DBC) = Dibutylchlorendate 

PAGE l OF 8 

S1 
(DBC)' 
84.4 
85.2 

QC LIMITS % RECOVERY 

(24-154) 

'Column to be used to flag recovery values with an asterisk 

* Values outside of contract required QC limits 

DBC added. 1.0 pg/l 

Analysis done in Billings, MT branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 



iENER6Y/ 
ENERGY LABORATORIES, INC. 

/ LABORATORIES / 
1105 WEST FIRST STREET • GILLETTE, WY 82716 • PHONE (307)686-7175 

TO: 
ADDRESS: 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

Method: EPA 8080 

LABORATORY REPORT 

WATER ANALYSIS 

Hulett Wells 
121431 

Submitted 5-10-91 

TARGET AMOUNT (ug/l) 

Lindane (gamma-BHC) 

Endrin 

Methoxychlor 

Toxaphene 

REMARKS: Equivalent to EPA Method 508. 
Analysis done in Billings, Montana branch 

<0.05 

<0.05 

<0.5 

<1.0 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB NO.: G91-14432 
DATE: 6-21-91 
PAGE 3 OF 8 

Date Sampled: 5-9-91 
Date Extracted: 5-15-91 
Date Analyzed: 5-24-91 



ENERGY/ 
ENERGY LABORATORIES, INC. LAB/JRAT/JRIES / 

TO: 
ADDRESS: 

1105 WEST FIRST STREET • GILLETTE, WY 82716 • PHONE (307) 686·7175 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

Method: EPA 508 

TARGET 

LABORATORY REPORT 

WATER ANALYSIS 

Blank 

Lindane (gamma-BHC) 

AMOUNT (ug/l) 

<0.05 

Endrin <0.05 

Methoxychlor <0.5 

Toxaphene <1.0 

Analysis done in Billings, Montana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB NO.: G91-14432 
DATE: 6-21-91 
PAGE 4 OF 8 

Date Sampled: N/A 
Date Extracted: 5-15-91 
Date Analyzed: 5-24-91 



/ENEROY/ 
/ IABORATlJRIES / 

ENERGY LABORATORIES, INC. 

TO: 
ADDRESS: 

1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

Method: EPA 8080 

TARGET 

Lindane (gamma-BHe) 

Endrin 

Methoxychlor 

LABORATORY REPORT 

VATER ANALYSIS 

ERA QC 5/22 

AMOUNT (llg/l) 
OBSERVED TRUE 

0.519 0.748 

0.116 0.167 

4.95 6.23 

Analysis done in Billings, Montana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB NO.: G91-14432 
DATE: 6-21-91 
PAGE 5 OF 8 

Date Sampled: N/A 
Date Extracted: 5-22-91 
Date Analyzed: 5-23-91 

RECOVERY 

" " LIMITS 

69.3 29-134 

69.5 30-150 

79.5 30-160 



/ ENER6Y/! 
ENERGY LABORATORIES, INC. 

/ LA81/RATlJRIES / 
1105 WEST FIRST STREET • GILLETTE, WY 82716 • PHONE (307) 686-7175 

TO: 
ADDRESS: 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

Method: EPA 515 

HERBICIDE 

2,4-D 

LABORATORY REPORT 

WATER ANALYSIS 

Hulett VeIls 
'21431 

Submitted 5-10-91 

AMOUNT (pg/l) 

<1 

2,4,5-TP (Silvex) <1 

Analysis done in Billings, Kontana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB NO.: G91-14432 
DATE: 6-21-91 
PAGE 6 OF 8 

Date Sampled: 5-9-91 
Date Extracted: 5-21-91 
Date Analyzed: 6-18-91 



I / 

, ENERGY/ 
ENERGY LABORATORIES, INC. 

/1 LABORATORIES / 
1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

TO: 
ADDRESS: 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, VY 82716 

Method: EPA 515 

HERBICIDF;. 

2,4-D 

LABORATORY REPORT 

WATER ANALYSIS 

Blank 

AMOUNT (ug/l) 

<1 

2,4,S-TP (Silvex) <1 

Analysis done in Billings, Montana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB HO.: G91-14432 
DATE: 6-21-91 
PAGE 7 OF 8 

Date Sampled: NIA 
Date Extracted: 5-21-91 
Date Analyzed: 6-18-91 



/ ENERGY 7 

/ 
LABORATORIES /,' ENERGY LABORATORIES, INC. 

, I 1105 WEST FIRST STREET • GILLETTE. WY 82716 • PHONE (307) 686·7175 

TO: 
ADDRESS: 

Inter-Mountain Lab 
1714 Phillips Cr. 
Gillette, WY 82716 

Method: EPA 515 

HERBICIDE 

2,4-D 

2,4,5-TP (Silvex) 

LABORATORY REPORT 

WATER ANALYSIS 

ERAQC 5/21 

AMOUNT (pg/l) 
OBSERVED TRUE 

5.86 10 

0.527 1 

Analysis done in Billings, Montana branch 

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE 

LAB NO.: G91-14432 
DATE: 6-21-91 
PAGE 8 OF 8 

Date Sampled: N/A 
Date Extracted: 5-21-91 
Date Analyzed: 6-18-91 

% RECOVERY 

58.6 

52.7 



Received 4-22-91 Reported 4-30-91 

Microbiological Analysis 

Person to receive report (Please print) 

Name Heston Engineering Phone No. Owner of Water Source _____________ _ 
Street P.O. B.oX-2..6\oL:O>.t..-________________ Collected By _______________ _ 

City ---.1lIrt,Q.n,J--IYLLJY'"'-_______ Zip 82730 Date/Time Collected _-"4'--.... 2 .... 2 ... -__ 9 ...... 1 _______ _ 

Location of Water Source (Nearest City)-----------------County------------------
TypeclSup~y~~cleon~ C~~m Well Spring R~er Other _______ ~ ________ ~ ________ ~~ 

Lab Field 
No. No. 

G91 -131l 5 

G9l -13ll 6 

X Suitable for dnnking 

Source-Sampling Point Turbidity 

Hulett 112; 7:30 am 

Hulett 112; 7:45 am 

C Contammated. __ of the sample(s) dId not meet standards. __ 
resample bottles ilre bemg sent. Supply should be dISinfected and 
one sample collected on two successive days for 0dCh source aot meetmg standards. 

P.O. BOX 30916·1107 SOUTH BROADWAY· BILLINGS, MT 59107·0916 • PHONE (406) Z5Z·63ZS 

Results 
Lab Comments 

5 negative MP 
o nositive N 
5 negative 
o nositive MPN 



Intel·mountaln Labolatorles, Inc. 

April 24, 1991 

WESTON ENGINEERING 
PO BOX 260 
GILLETTE WY 82717 

Sample Identification: 

1714 Phillips Circle 

Gilletto. Wyoming 82716 

On April 22, 1991, This sample was received by our laboratory for 
analysis. Tests were conducted in accordance with 40 CFR 141," EPA 
National Interim Primary Drinking Water Regulations", as amended. 
Results were as follows: 

Date Collected 
Date Received: 
Date Analyzed: 

Lab No: 

21165 

21166 

04-22-91 @ 0650 - 0714 MDT 
04-22-91 @ 1247 MDT 
04-22-91 @ 1800 MDT 

Sample Site: 

HUL ~? Tt_ 

HUL #4 

Total Coliform Bacteria 
(colonies/100mI) 

<1 

<1 

Results of these Bacteria tests were satisfactory. 

Revic\-Jed by 
Chemist 



'r. 

lrnl 
Inter·mounto.in 

lobo(ototies, Inc. 
May 13, 1991 

Weston Engineering 
P.o. Box 260 
Upton, WY 82730 

Sample Identification: 

1633 Terra Avenue 
Sheridan, Wyoming 82801 

Tel. (307) 672-8945 
Fax (307) 672-6053 

Below are results of the analyses performed on the water samples 
received by our laboratory. 

If you have any questions or comments concerning the analyses 
please contact us at your convenience. 

Sampl e Si te: Hvl. tl2 
Lab No: 21165 
Date Sampled: 4/22/91 @ 0650 
Date Received: 4/25/91 

Microbiological Determinations 

Iron/Sulfur Bacteria 

Method: Direct observation, 
morphological determination 

Species: Crenothrix spp .•.•.•....... 
Sphaerotilus spp .......... . 
T hi obac ill us spp .......... . 
Begg i at oa spp ............. . 

. //1, t' /) ;:;.~ 'j 

Rev i ewe d by: I /"(.--;:'(( .// (<' (' ,('''2J c() 

Natalie Cosco 
Senior Water Chemist 

Present/Not 
ND 
ND 
NO 
NO 

Detected 



Inter· mountain 
Labo(otories, Inc. 
May 13, 1991 

Weston Engineering 
P.O. Box 260 
Upton, WY 82730 

Sample Identification: 

1633 Terra Avenue 
Sheridan, Wyoming 82801 

Tel. (307) 672-8945 
Fax (307) 672-6053 

Below are results of the analyses performed on the water samples 
received by our laboratory. 

If you have any questions Qr comments concerning the analyses 
please contact us at your convenience. 

Sampl e Si te: Hvl. #4 
Lab No: 21166 
Date Sampled: 4/22/91 @ 0714 
Date Received: 4/25/91 

Microbiological Determinations 

Iron/Sulfur Bacteria 

Method: Direct observation, 
morphological determination 

Present/Not 
Species: Crenothrix spp............. NO 

Sphaerotilusspp........... NO 
Thiobacillus spp........... NO 
Beg9 i a toa spp.............. NO 

Reviewed by: 
Natalie Cosco 
Senior Water Chemist 

Detected 



DEPARTMENT OF ENVIRONMENTAL QUALITY 
STATE OF WYOMING 

GROUNDWATER POLLUTION CONTROL PERMIT 
AUTHORIZATION TO DISCHARGE INTO UNDERGROUND RECEIVERS 

(Permit to Inject) 

(X) New Permit Number: 

() Modified UIC 91-049 
UIC CLASS 5X27 

In compliance with the Wyoming Environmental Quality Act (W.S. 35-11-101 through 
1104, specifically 301(a)(i) through (iv), Laws 1973, Ch. 250, Section 1) and 
Water Quality Rules and Regulations Chapter IX (September 4, 1980), 

Weston Engineering 
P.O. Box 260 
Upton, WY 82730 
(307) 468-2427 

is authorized to operate 

a short term acidizing project to rehabilitate the Hulett Municipal water 
supply well located in T54N, R65W, Section 12, NW1/4 SE1/4 

according to procedures and conditions of the application UIC 91-049 and 
requirements and other conditions of this permit. 

This permit shall become effective on date of issuance. 

Administrator 
Water Quality D·vi ion 
Herschler Buildi ,122 W. 25th 
Cheyenne, WY 82002 
Phone: (307) 777-7781 

Dir7ct r 
Department of Environmental Quality 
Herschler Building, 122 W. 25th 
Cheyenne, WY 82002 

REV 07/90 

Date 

FORM UIC-2 



A. Discharge (Injection) Zone and Area of Review 

The injection zone is limited to the Madison Formation aquifer in the Hulett 
Madison 01 water supply well. There are no other wells which penetrate this 
receiver within 1/4 mile of the proposed injection. 

B. Groundwater Classification 

The Madison Formation in this well is classified class I under Chapter VI II 
of the Wyoming Water Quality Rules and Regulations. 

Nothing may be injected into this formation except Hydrochloric Acid with CI-
3 inhibitor to protect the casing. At the conclusion of the acidizing job, 
spent acid shall be pumped back out and disposed of off site in an approved 
manner. 

C. Authorized Operations 

The permittee is authorized to inject up to 20,000 gallons of 20% 
hydrochloric acid with inhibitor CI-3 into the well covered by this permit. 
At the conclusion of the treatment, this acid, which should consist of 
calcium chloride solution at that time, shall be withdrawn from the well for 
disposal off site. Water shall be pumped from the well until the pH and TDS 
have returned to baseline values before injection. 

The spent acid solution (hydrochloric acid and calcium chloride solution with 
a TDS of greater than 5,000 mg/l) may also be disposed of in any of the 
following commercial disposal wells: 

NAME OF INJECTION WELL 

C-H Minnelusa Unit 06 
Horse Creek Federal 1-8 

OWNERS NAME UIC PERMIT NUMBER 

Prima Exploration Company 
Kissack Water and Oil Service 

89-198 
88-018 

If ei ther of these wells is selected for disposal, the owner of tha t well 
shall be provided a copy of this permit for his records. 

Disposal of spent acid from this procedure in any other facility shall 
require Water Quality Division approval prior to disposal. 

Disposal of any fluids from this procedure into the Hulett Municipal 
Wastewater Treatment Plant is specifically not allowed under this permi t. 
This wastewater plant is presently not in compliance with its discharge 
permits, and additional loading of the kind envisioned by this application 
will only make this non-compliance worse. 

Injection at pressures above the fracture pressure of the Madison Formation 
is hereby approved. This approval appl ies only to injection during this 
stimulation procedure. 

This permi t does not permit to dispo~al of any waste of any description 
whatsoever into this well. This prohibition includes both non-hazardous 
industrial waste, municipal waste, and hazardous waste as defined by 40 CFR 
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2 



261 .31 

This permit shall expire after one treatment of this well. The total length 
of time allowed for injection under this permit shall not exceed 24 hours 
actual pumping time, and the total elapsed time between the first injection 
under this permi t and the last injection under this permit shall not exceed 
30 days. 

D. Proper Operation and Maintenance 

The permittee is required to conduct the operation in accordance with 
statements, representations and procedures presented in the complete permit 
application and supporting documents, as accepted and approved by the 
administrator. 

The permittee is required at all times to properly operate and maintain all 
facilities and systems of treatment and control (and related appurtenances) 
which are installed or used by the permittee to achieve permit compliance. 
Proper operation and maintenance includes effective performance, adequate 
funding, adequate operator staffing and training and adequate laboratory and 
process 'controls, including appropriate quality assurance procedures. 

The subsurface discharge (injection) authorized by permit shall be consistent 
with the conditions and content of the permit; any modifications which will 
result in a violation of permit conditions shall be reported by submission of 
a new or amended permit application and shall not be implemented until a new 
or modified permit has been issued. 

E. Entry and Inspection 

The permittee shall allow the administrator, or an authorized representative, 
upon the presentation of credentials and other documents as. may be required 
by law, to: 

1. Enter upon the permittee's premises where. a regulated facility or 
acti vi ty is loca ted or conducted, or where records must be kept under 
the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be 
kept under the conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or 
required under this permit; and 

4. Sample or moni tor a t reasonable times, for the purposes of assur ing 
permi t compl iance or as otherwise authorized by the appropr ia te rules 
and regulations of the Department, any substances or parameters a t any 
location. 

F. Environmental Monitoring Program for Groundwaters of the State 

, . Samples and measuremen ts taken for the purpose of moni tor i ng shall be 
representative of the monitored activity. 

REV 07/90 FORM UIC-2 
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2. The permittee shall prepare records of all monitoring information, 
including all calibration and maintenance records and all original strip 
chart recordings for continuous moni toring instrumenta tion to be 
retained for a period of at least 3 years after closure of the facility. 

3. Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The name(s) of individual(s) who performed the sampling or 
measurements; 

c. The date(s) analyses were performed; 

d. Names of individuals who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

4. The prescribed program for this permitted activity is as follows: 

Because of the very short duration of pumping under this permi t, no 
groundwater monitoring is required. 

G. Requirements for Monitoring the Discharge 

Discharge (injection) volume and/or pressure shall be controlled and 
monitored to prevent fracturing of confining strata. 

The discharge volume and pressure shall be recorded and submi tted to the 
department at the conclusion of this acidizing job. 

H. Test Procedures 

Test procedures for the determination of water quality parameters and 
constituents shall be in accord with provisions of Water QUality Rules and 
Regulations Chapter VIII, Section 7. 

I. Records and Reports 

1. The permittee shall retain copies of all reports r·equired by this 
permit, and records of all data used to complete the application for 
this permit, for a period of at least 3 years from the date of the 
report or application. 

2. The permittee shall give notice to the administrator as soon as possible 
of any planned physical alterations or additions to the permitted 
facili ty. 

3. The permittee shall give advance notice to the administrator of any 
planned changes in the permitted facility or activity which may result 
in noncompliance with permit requirements. 

REV 07/90 FORM U IC-2 
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4. Monitoring results shall be reported at intervals specified in Section C 
and/or Section G of this permit. 

5. Reports of compliance or noncompliance with, or any progress reports on, 
interim and final requirements contained in any compl iance schedule of 
this permit shall be submitted no later than 14 days following each 
schedule date. 

6. The permittee shall report any noncompliance which may endanger heal th 
or the environment, orally within 24 hours from the time the permittee 
becomes aware of the circumstances. The report should include: 

a. Any monitoring or other information which indicates that any 
contaminant may cause an endangerment to a usable groundwater of 
the state. 

b. Any noncompliance with a permit condition or malfunction of the 
discharge (injection) system which may cause fluid migration into 
or between usable groundwaters of the state. 

A written submission shall be provided within 5 days of the time the 
permittee becomes aware of the circumstances. This written submission 
shall con ta in a descr iption of the noncompl iance and its cause; the 
period of noncompliance, includ ing exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is 
expected to continue, and steps taken or planned to reduce, eliminate, 
and prevent reoccurrence of the noncompliance. 

1. The permittee shall report all instances of noncompliance not reported 
otherwise, at the time monitoring reports are submitted; such reports 
shall contain the information listed in 6. above. 

8. Where the permittee becomes aware that it failed to submit any relevant 
facts in a permi t appl ication, or submi tted incorrect information in a 
permit application or in any report to the administrator, it shall 
promptly submit such facts or information. 

9. The permittee shall retain all records concerning the nature and 
composition of injected fluids until 5 years after completion of any 
specified plugging and abandonment procedures. The administrator may 
require the owner/operator to deliver the records to the administrator 
at the conclusion of the retention period. 

10. A subsurface discharge (injection) well may not commence subsurface 
discharge (injection) until, following public notice and an opportunity 
for hearing, a groundwater pollution control permit has been issued by 
the department for the proposed operation, and: 

a. 

b. 

REV 01/90 

Well construction is complete and the permittee has submitted 
notice of completion of construction to the administrator, and 

The administrator has inspected or otherwise reviewed the 
subsurface discharge (injection) well and finds it in compliance 
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with the conditions of the permit; or the permittee has not 
recei ved notice from the administra tor of intent to inspect or 
otherwise review the facili ty within 13 days of the notice of a. 
above, in which case prior inspection or review is waived, and 

c. Well mechanical integri ty testing has been proven or demonstrated 
to the satisfaction of the administrator. 

11. Annual reports shall be submitted to the administrator within 30 days 
following the anniversary date of the permit. 

12. A comprehensive report for an aborted or curtailed operation authorized 
by this permit shall be submitted to the administrator within 30 days of 
complete termination of the injection (discharge) or associated 
activity, in lieu of an annual report. 

J. Permit Actions 

After notice and opportunity for a hearing, a permit may be modified, 
suspended or revoked in whole or part dur ing its term for cause which 
includes, but is not limited to, any of the following: 

1. Violation of the permit; 

2. Obtaining a permit by misrepresentation or failure of the discharge well 
or system. 

Each permit is reviewed at least once every 5 years, and may be reviewed more 
frequen tly . 

A permit may be modified at any time as may be required, including for 
conformity wi th changes in regulations or standards which ,occur after the 
permit is issued. 

A permit may be modified in whole or part in order to apply more, or less, 
str ingent standards; or prohibi tions for a tox ic or other substance present 
in the permittee's discharge, as may be ordered by the council. 

This operation (permit) can be terminated by authority of the administrator 
for one or more permit violations. 

Public notice of the permit review and request for public comment will be 
made every 10 years by the administrator. 

K. Mechanical Integrity 

Each discharge well and assoc ia ted discharge fac il it ies is requ ired to have 
mechanical integrity which demonstrates the unimpaired condition of the well 
and facili ties. The approved procedures for demonstrating the mechanical 
integri ty for the well and facili ties handling the discharge authorized by 
this permit consist of: 

There are no mechanical integrity requirements for this permit. 

REV 07/90 FORM UIC-2 
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The operation (discharge) of any well or system will terminate immediately if 
mechanical integrity of the well or system fails and/or a leak or 
unauthorized fluid movement occurs. The discharge shall be discontinued 
until mechanical integri ty has been restored and permission to continue the 
discharge has been obtained from the administrator. 

L. Abandonment 

The permittee shall notify the administrator at least 180 days before well 
abandonment. Immed ia tely following the permanen t cessation of subsurface 
discharge or related activity, or where a well has not been completed, the 
applicant/permittee shall notify the director and follow the procedures 
prescribed by the director for plugging and abandonment or the discontinuance 
of related activities: 

This well need not be abandoned after this stimulation. 

M. Duties of the Permittee 

It is a duty of the permittee to: 

1. Comply with all permit conditions; 

2. Halt or reduce activity -- it shall not be a defense for a permittee in 
an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the 
permit conditions; 

3. Take all reasonable steps to mlnlmlze or correct any adverse impact on 
the environment resulting from noncompliance with this permit; 

4. Furnish to the administrator within a reasonable time, any information 
which .the administrator may request to determine whether cause exists 
for modifying, revoking and reissuing, or terminating this permit, or to 
determine compliance with this permit; and furnish to the administrator, 
upon request, copies of records required to be kept by this permit. 

N. Financial Responsibility 

The permittee is required to maintain financial responsibility and resources 
in form approved by the director, to close, plug and abandon the discharge 
operation in a manner prescribed by the director. 

o. Special Measures the Director Finds Necessary: 

None Required. 

P. Special Permit Conditions: 

Pollution or waste which migrates into an aquifer containing a usable 
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groundwater of the state is a violation of the permit. 

Mechanical integrity 
integrity of well or 
movement occurs. 

operations terminate 
system fails and/or a 

immediately if mechanical 
leak or unauthorized fluid 

Q. Signatories Requirement 

All reports required by this permit and other requested information shall be 
signed as follows: 

For a corporation -- by a principal executive officer of at least the 
level of vice-president; 

For a partnership or sole proprietorship -- by a general partner or the 
proprietor, respectively; 

For a municipality, state, federal or other public agency -- by either a 
principal executive officer or ranking elected official; or 

By a duly authorized representative for any of the above. A person is a 
duly authorized representative only if: 

1. The authorization is made in writing by one of the described 
principals; 

2. The authorization specifies either an individual or position having 
responsibility for the overall operation of the regulated facili ty 
or activity; and 

3. The written authorization is submitted to the administrator. 

If an authorization is no longer accurate because a different individual 
or position has responsibility for the overall operation of the 
facility, a new authorization must be submitted to the administrator 
prior to or together with any reports or information, to be signed by an 
authorized representative. 

Any person signing a report or other requested information shall make 
the following certification: 

"I certify under penalty of law that I have personally examined and 
am familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe 
tha t the information is true, accura te, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment." 

R. Noncompliance 

Any permit noncompliance constitutes a violation of the permit. 

The filing of a request by the permittee for a permit modification, 
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revocation and reissuance, or termination, or a notification or planned 
changes or anticipated noncompliance, does not stay any permit condition. 

S. Permit Transfer 

The owner/operator of record (permi t tee) is always responsible for permit 
compliance. A permit holder cannot transfer his permit without approval ,of 
the department director. 

T. Responsibilities 

Nothing in this permit shall be construed to preclude the institution of any 
legal action or relieve the permittee from any responsibilities, liabilities 
or penalties established pursuant to any applicable state law or regulation. 

U. Property Rights 

The issuance of this permit does not convey any property rights in, ei ther 
real or personal property, or any exclusive privileges, nor does it authorize 
any injury to private property or any invasion of personal rights, nor any 
infringement of federal, state or local laws or regulations. 

V. Severability 

/mad 

The provisions of this permit are severable, and if any provision of the 
permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to other 
circumstances, and the remainder of this permit, shall not be affected 
thereby. 

REV 01/90 FORM UIC-2 
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r~'eston Engil1ee,4ing, Inc. RE=CEl\!ED 
POBOX 260 - UPTON, WYO ...... iNG 82730 (30lj 468-2605 

Wyoming Dept. of Environmental Quality 
Water Quality Division 
Herschler Building 
Cheyenne, Wy 82002 

re: Hulett Madison No. 1 well stimulation 

Att: Mr. Bob Lucht 

Dear Sir: 

FEB 2 7 1991 

V-J.",--r.'=.F. Q"";.\,UTY DIVISION 
WfOMING 

February 21, 1991 

Weston Engineering I Inc. has been contracted by the Wycrning Water Deve lopnent 
Commission to perform a well stimulation on the Hulett Madison Nol ·1 water 
supply wel.l. Please find enclosed our fonn GPC 4 for a temporary penni t to 
inject an acid solution to perform this well stimulation project. 

In discussion with the WWDC, they are requesting all permits to be issued 
to weston Engineering, inc. If this creates a problem with your department 
concerning this application, please let me know. 

We have formatted the dispJsal requirements after the pennit issued for 
the Upton well stimulation PI'9ject. Should changes be required please let 
us know. 

The hWDC would like to perform this project as sCX)n as }?Ossible. Your 
assistance in reviewing this application at your earliest convenience would be 
greatly appreciated. 

Inc. 

Enclosure 



Form GPC 4 
Page 1 of 5 

Application for Wyoming For 
Agency 
Use 
Only 

DEQ/WQD 
APPliCftion Number Groundwater Pollution Control Permit 
GPe ) -OCf9 

Department of Environmental Quality 
Water Quality Division 
Water Quality Rules and Regulations, Chapter IX (1980) 

Submit three (3) copies of this application 

PLEASE PRINT OR TYPE 

1. This application is being made for a subsurface discharge (injection) permit: 

() Modification 

2. Name of facility ________ ~H~u~l~e~t~t~M~a~d~i~s~o~n~#~l ____________________________________ _ 

Lo t · (1/4 1/4 S T R C) NW~ SE~·Sec. 12, T54N, R65W ca 10n ec. ) . , , ., O. ___ --.-,; .. _---:. .. ___ ~ __ __=__ _______ _ 

Mailing address _____ W_e_s_t_o_n __ En~g_i_n_e_e_r_i_n~g~, __ In_c __ .~,_P_._O_. __ Bo __ x __ 2_6_0~,_U~p_to_n~,_W~y~_8_2_7_3_0_-_0_2 __ 60 

Telephone number _____ (_3_0_7_)_4_6_8_-_2_4_2_7 _______________________________________ __ 

Name and title responsible individual, address and telephone number if different 
from above Jerry Hunt, SUpervising'Engineer 

3. Facility/Discharge description: 

() Discharge (injection) of commercial, municipal and industrial wastes 

Kind(s) of waste ---------------------------------------------------------
() Artificial recharge -------------------------------------------------------
(x) Miscellaneous discharge (injection) 

Kin d ( s ) 0 f dis c ha r g e __ -=S:....:,.h.:.,:o:...:;:rt:...::.--=t:....:e:.;::nn.:.,: . .:......;:;a:..::c..:;:i..:;:d~in:..:.Lje=-c::..t=~::..::· o:.,:n-=-.:f:..::o:.;:r:.-..:.;w:....:e:.;:l:..::l:,--=.s..:::tim=· :..:.:u::.l=-:a::.t=~=-:· o::.:n:.::,..::.....-_ 

4. Name, address and telephone number of operator: 

Name Weston Engineering, Inc. 

Hailing address P.o. Box 26 O~¥;tJo..J:,m.:...Ju.· n~gt--..o8","2.J-7 .:u3 O...I=J.O.L.:2~6UJOt---------___ _ 

(307) 468-2427 

Rev. 2/85 



Form CPC 4 
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Telephone number __ --------------______________________________________________ __ 

Ownership status Land is awned by the Town of Hulett 
--------------------~------------------------------------------

Status as Federal, State, private, public or other entity Public-municipal -----------------------

Facility on Indian land (Yes or No) ----------------------------------------------
No 

5. Well installation and operation as proposed. The applicant shall submit: 

a. Location map showing injection welles) for which a permit is sought and the 
area of review. Within the area of review, the map must show the num
ber/name and location of all producing wells, injection wells, abandoned 
wells, dry holes, surface bodies of water, springs, mines (surface and sub
surface), quarries, wat~r wells and other pertinent surface features 
including residences and roads; faults, known or suspected. Only informa
tion of. public record is required. As applicable, this map should also 
show and identify each intake and discharge structure and each waste treat
ment storage or disposal facility. 

b. Topographic map, if available (may be combined with a., location map). 

c. A tabulation of data on all wells within the area of review which penetrate 
into the proposed receiver. Such data shall include a description of each 
well's type, construction, date drilled, location, depth, record of plug
ging and/or completion, water quality and use, and other relative data. 

d. Maps and cross sections indicating the general vertical and lateral limits 
of all underground sources of water within the area of review, their posi
tions relative to the receiver and the direction of water movement, where 
known, in each underground source of usable water which may be affected by 
the proposed injection. Water with 10,000 mg/l or less TOS should be spe
cifically identified. 

e. Water quality information, including background water quality data. 

f. Maps and cross sections detailing the geologic structure of the local area. 

g. Generalized maps and cross sections illustrating the regional geologic set
ting. 

h. Name, description, depth, geology, hydrology and fluid chemistry of the 
receiver, from available information. 

i. Operating data, including average and maximum discharge (injection) pres
sure, and average and maximum daily discharge (injection) rate and volume; 
dates operation will begin and end; and plans for well abandonment. 

j. Source and the analysis of the chemical, physical) radiological and biolog
ical characteristics of discbarge (injection) fluids. 

Rev. 2/85 



Application for Groundwater Pollution Control Permit 
Section 5 

a) There are no oil wells, dry holes, springs, rrdnes or quarries within the 
1/4 (quarter) rrdle review area. The enclosed map indicates the location 
of the well in relation to the Belle Fourche River. 

b) A topographic map showing the Hulett Madison No. 1 location and all known 
water wells in the Hulett area. There is only one water well within the 
~ mile review area of the well proposed for the acid injection. The well 
penetrates only the Minnelusa Formation. 

c) There are no known wells penetrating the Madison aquifer within a 5 mile 
radius of the Hulett well. 

d) Not rE.'qUired. 

e) water quality for the Hulet Madison No. 1 well is sumnarized in attached 
Table 1. 

f)., A geologic map for the Hulett area is attached as Table 2. The elevation of 
the Madison top in relation to mean sea level is attached as Table 3. 
Local and regional stratigraphic sections are attached as Table 4 and 5. 
Logged fonnation tops of the No. 1 well are tabulated in Table 6. 

g,h,i) Not rE.'qUired. 

j) Well No.1 is proposed for treatment utilizing approximately 10,000 gallons 
of 15% hydrochloric acid. The quality of the returned water will depend on 
the material dissolved by the acid solution. It is anticiapted that the water 
will be high in calcium chloride for a short period of time with the pH 
dropping to a value of 4.0-5.0. The water quality (pH,TqS) will be monitored 
as the well is being developed and the spent acid is being returned. 

k) Not required. 

1) The 15% acid solution will be injected directly through the 9 5/8 casing. 
(Note attached Table 7) The well was canpleted in NovEmber, 1990, cement 
was circulated fran the top of the Madison fonnation to surface. The design 
strength of the casing string is well in.excess of the 1200 psi limit we 
are proposing for the treatment procedure. Chlorinated water will be initially 
pumped as a "fresh" water pad to establish the injection rate. Approximately 
10,000 gallons of acid solution will be injected into the aquifer at the rate 
established in the previous step. Upon canpletion of the acidizing procedure, 
the spent acid and associated calcium chloride solution will be brought back 
via an air development of the well. The waste water will be stored in the 
on site "frac" tanks and hauled to an authorized disposal well (approximately 
2-3 times the injected acid volume) The remaining waste water would be sent 
to the Town of Hulett's waste water treatment plant until the TDS is below 
a value of 5000 ppn. The remaining water will be discharged to a stock rese
voir located near the well site. (Note attached Table 8) 

m-w) Not required 



Form GPC 4 
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k. P-r<>~ed-fo·rmo-t-i-¢1l-t;e!t-t-int-p-t"(}&,r6m-t--()-oht-e-ifl-af'l-ana-l-ys~-the----e-hemi<a-l,-

-phy-&i-ea-l--af}d-fiHii-e-l-o-g-i€-a-l~ha-£iH?-t-e-F4-5-t--i-efi-o-f--,-a~he-£-i..:a-fo.£ma-W4n--on-t.he

~.i-V-8~d--p..£4pO.liid s..t..imu.lra-Uon-P£-Q.&-r.m. 

1. Proposed injection procedure . 

• ~Gn&t-r~ft-1H."~eedure5 inc-l:u44.-ng tl eement.-i-ng and ca6in~mJ loggias 
..procedu ... es, deviation chetks) and drilli-Rg-y--te6ting and coriQg program 
Casiag aad cement used ahall be deaigaed fer the life eK~ncy Qf the 
~Je 11. 

D Sc~ematic or other appropriate d~gs of the surface and subsurface coa
Gtruction details of the well. 

o Co~gency plans to cope with all shut ins or well failures so aE to pre-
~-a-t-i-{tfl- of fluids inte eay tl:fidergrou:nd source of drinking or other
\Jise ~&ahle ' .. 'ater. 

maps) fer meetin~ mOBitoring requirements, which are (at a 

discharged (injected) fluids with sufficient frequency 
ntative data of their characteristics. 

Installation c "nuous recording devices to monitor injec
tion pressure, flow rate and vo and the pressure on the annulus 
between the tubing and the long strin 

The type, number and location of wells within the 
used to monitor any migration of fluids into 
underground sources of drinking or otherwise usable 

to be 
the 

~~o be measured an~~e~f~r~e~~t~~~~~~~~~~~----------------~ 

q CQrtificatiQB ~hat tae applicant aas assured, through ap~riate means, 
~e resources neeessor)' to close, plHg or abandon the well as required. 

r M~s and prQcedures £Qr inspectioa and failure detection. 

5 I.n.£onAation vllk-h---s-hows tha t tbe discha rge (inj ection) can be controll"d 
~d will not migrate into other formations or to the surface; corrective 
~~~sed for wells in the area of re,.tiew \Jhich-pe-netrate the 
-r-ecei"er but are Qot properly completed or pl~ 

frtatioa t~~ the discharge 
ing wa ter supp " hts or be 
eliminate an opportunity to economical 
-O-r-g-r-o\lnd~~~ 

',Ji 11 not imp.1i r ex.i.s..t.= 
to public health or 

valuable minerals 

-u, Listing o-f all State; Federal frfHi-6-~~-fi-t:us of ea4 

v Relevant Specific Industr-i...-H Waste Characterizations (SIC) code(s). 

Rev. 2/85 
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w ~l-uat-i{}-n--o-f-a-l:-t.-e-rfHt-t-iYe-d-i-3-p0-3a-l:--pfiH~·t-i-e-e-:J~-i-fi-c-&-t-i-on-t.h-a-t--stJb-!tttr-
~~i~bafge~on) i3 the bC3t elternetiyc. 

, , I-n-f-(}flJtft-t-i-&n-()ft--{--l-u-i-d-f»"~~ re, te~-re,-f~t.-u re p res5-U-r~~G-i-
'<;3 1 a~H!-&-l--ehtH:-&-e-t;~-t-i-e3-o-f--t~e-r-iD~~ed-be-f-o-re--f}ub-

~.a...c. dis c~g~~n-J--.w.:i-l-l-b.e-.a.u-tJHH:-i-ze.d.,-

7 We] 1 (s) 1D'I5t be COJ:l5tructed aG-CQ-r-4-i.ag to 6ub~~~ 
~~~g information-must be submitted as re~uir.d or reque;ted by tbe 
-Administrator. 

8 Wa"t., sh.H~-a-rg~i~t .. ed~-tJH·-ough tu~-ke-E Get imme-d.iately 
abo"e the discbarge (injection) aone. Alternatives to packer may be alloped 
~ .. ith written app-r~dministrator. 

~~~~.~~m~e~c~h.nical integrity must ~ven (~nstrated) before subsur£ace di,,
e (injection) can commence, and at least once every five (5) years thereaf-

ter dur1 e life of the well. A well has mechanical integrity if there is no 
the casing, tubing or packer; and there is no significant 

1 ted) fluid into an underground source of usable 
water through vertical channels eot to the well bore. The absence of leaks 
will be determined by an acceptable pr The absence of significant 
fluid movement will be determined by the results interpretation of appropri-
ate geophysical logs(s), such as a cement-bond, tempera or other log, 
or combination of logs; or another technique acceptable ministrator. 
The results of the initial mechanical integrity testing subm and 
approued DefoJ:e a su 

10. Subsurface discharge (injection) may not commence until and unless a GPC permit 
has been issued by the WQD and permit requirements concerning mechanical integ
rity testing have been satisfied. 

11. Modification pursuant to Section 5 of the Rules and Regulations (Chapter IX) 
requires the submittal of required information to the ~ater Quality Division and 
Division/Department approval before the modification is implemented. 

12. All permit applications shall be signed as follows: 

For a corporation: by a principal executive officer of at least the level of 
vice-president; 

For a partnership or sole proprietorship: by a general partner or the propri
etor, respectively; 

For a municipality, State, Federal or other public agency: by either a princi
pal executive officer or ranking elected official. 

13. Reports: 

All reports required by permits and other requested information shall be signed 
by identified signatories in item 12, above, or by a duly authorized representa
tive of that person. 

Rev. 2/85 
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A person is duly authorized if (1) the authorization is made in writing by a 
person identified as a signatory in item 7 above; (2) the authorization speci
fies either an individual or a position having responsibility for the overall 
operation of the facility or injection; and (3) the written authorization is 
submitted to the Division Administrator. 

If an authorization is no longer accurate, a ne~ authorization must be submit
ted. 

14. Any person signing an application or a report or other submittal certifies as 
follows: 

"I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all attach
ments and that based on my inquiry of those individuals immediately respon
sible for obtaining the information, I believe that the information is 
true, accurate and complete. I am aware that there are significant penal
ties for submitting false information, including the possibility of fine 
and imprisonment." 

e Jerry Hunt, P.E. Supervising Engineer 
Printed name of person signing Title 

Date application signed 

Rev. 2/85 
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Formation Tops 

Spearfish 

Minnekahta 

Opec he 

Minnelusa 

Madison 

*Hulett Madison No. 1 Test Well 

Surface - 580' 

580'-620' 

620-690 

690'-1340' 

1340'- 1923' 
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Intc(·mountnln lnbo(ntorlc 1(. 

Client: Ruby D1.-illing Company 

S;.1 rn p 1 c I r:i C II t .1 £ i cat ion: 

.January 4, 1991 

, ell Torr. Av. 

!';t.olICSan. "'yomlr,\: 6 . 

On December 11, 1990, this water sample was received by our lab6ratory 
£ 0 ran.:\ .l y ::.> :i. s . T est s we r e co ncl u c ted ina c cor dan c e wit h 4 0 C I? R 1 4 3 , 
"EPA National Secondary Drinki!19 t\'ater Re<]u.lations", as amended. 
Results are given below. 

Identificati.on: 
Lab No: 
Date Collected: 
Date Receivt:!d: 

Hulett Madison 
12386/24024 
12/9190 @ 0930 
12/11/90 

SECONDARY STANDARDS 

Ca 1 c i urn I n19 I L .....••.•...•.•••..•... 
Bicarbonate as HC03, mg/L .......... . 
Boron, mg IL •• ••••...••••..•...•....•. 
Garbonate as C03, mg/L ............. . 
Chloride, rng/L ..................... . 
Color, c.u ........................ . 
Conductivity, umhos/cm @ 25 C ...... . 
Copper, :ng! L ....................... . 
Fluoride, nlS/L ......•.••............ 
Foaming Agents, ~g/L as MBAS ....... . 
Hardness as CaC03, mg/L ............ . 
Iron, rng/L ..•.•.....•••..•.......... 
~langanese, [fig /L .................... . 
t-1agncsiurrl, mg/L .................... . 
()d 01.-, T. 0 . ~ ........................ . 

. Potassium, m9/ L .................... . 
Silica as Si02, mg/L ............... . 
S~lfate, mg/L ...................... . 
Zinc, nlg!T.J ............•...•..•. 

CORROSIVI7Y 

pH, s. u . 
Total Alkalinity as CaC03, mg/L 
Total Dissolved Solids (180 e), ~g/L 
Calcium Hardness as CaC03, mg/L ... . 
Tem!?crat~!:e, C .................... . 

La n'] eli e 1.- 1::-; :r.:1 d e x 0 f Co;: 1.- 0 S :i. .... -i t y ... 

RESCI.TS 

93 
251 

0.09 
0.0 
3.9 
(I 

582 
<0.01 
1.62 
\ 0.5 

387 
0.17 

<0.02 
,n 
...JV 

<1 
2.0 

11 
183 

0.05 

7.8 
::206 
';58 
233 

20.0 ;<; 

c . :: 5 

!'-1a x imurn 
Contc;.mi:;ant 

L{~ve ]. 

250 
15 

1 
') ('. _.v 

0.5 

0.3 
0.05 

.... 
..> 

25f) 
c: 
..J 

6.5 - 8.5 

500 

:: 0 n - C 0'::- 1- 0 S 1 ve 

R Tempcratu~e used in calculation~ Actual data not provldcc . 

. -yJ k/ /} . ~ \ 
-/--:/-£:~~,--~~L-cJ __ 
Na.talle Coseo 
Senior h'a!:er Chemist 

/aile / 
(tCr?/I(/ ) 



Weston Engineering, Inc. 

Mr. Bob Lucht 

P.O. BOX 260 
UPTON, WYOMING 82730 

(3D7) 468-2427 

Wyoming Dept. of Environmental Quality 
Water Quality Division May 26, 1991 
Herschler Building 
Cheyenne, Wyoming 82002 

re: acidizing project Hulett Municipal water supply well 
Permit IUIC 91-049, UIC Class 5X27 

Dear Sir: 

Please find enclosed the report for the acid injection and 
water disposal for the Hulett Madison water well stimulation 
project. 

Enclosed is the pumping report prepared by Halliburton 
Services, the contractor pumping the acid solution and the water 
quali ty record for the discharged water volumes. Halliburton 
transported 4000 gallons of 28% HCL acid to the site, the acid was 
diluted to a 20% concentration as it was pumped (approximately 5600 
gallons total). Chlorinated water was used for the f~esh water pad 
and for the flush and displacement fluid. 

The waste water brought back from the well was stored in frac 
tanks on location and disposed of by Kissack Water Service as 
outlined in the ihjection permit (1500 barrels). The wate~ brought 
back below the 5000 ppm TDS value was discharged to the stock pond 
located near the well site. 

The stimulation project was extremely successful, the well was 
tested at 150 gpm with pumping level of approximately 800 feet 
prior to the stimulation, the post stimulation tests were run at 
400 gpm from pumping level of approximately 400 feet. The well will 
now supply not only the required water volume, but will provide it 
at an affordable pumping cost for the community. 

Thank you for your assistance in this project. Should any 
additional information be necessary, please let me know. 

Sincerely yours, 

Jerry Hunt, P.E. 
Weston Engineering, Inc. 

Ene: 



April 25, 1991 

Water Quality 
Hulett Madison Acid Stimulation Project 
Well Development and Waste Disposal 

Baseline Parameters based on sample taken April 23, 1991 

TDS- 430, PH- 7.12 

Time: 

6:00 p.m. 

6:30 
7:30 
7:45 
8:00 
9:00 
10:00 
11:00 
12:00 
1:00 a.m. 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 

8:00 
9:00 
11:00 
1: 00 p. 1"1-" 
3:00 
5:00 
7:00 
9:00 

> 

12 : 00 ril i dn i g h t 
3:00 a.fIl. 
6:00 
9:00 
12:00 noon 
3:00 p.m. 
6:00 

Step tests 
May 4, 1991 
start 
end 

TDS 

2842 

19640 
20000 
17470 
14480 

12820 

9180 
8340 
7620 
7010 
6270 
5210 

4080 
3690 
3040 
2560 
2220 
1940 
1760 
1560 

1410 
1220 
1090 
1040 
960 
935 
920 

965 
649 

*Field measurements Hach portable meters 

PH 

6.8 

6.5 
6.0 
5.8 
6.4 

6.5 

6.5 
6.5 
6.5 
6.5 
6.5 
6.7 

6.9 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.8 
8.4 
9.0 
8.0 
7.8 
7.6 

7.2 
7.15 

Estimated Discharge (Q) 

Start air development 
(one compressor) 

3000 gallons 
Froth appears turn to tanks 

10,500 
12,000 
18,000 
24,000 

repair leaking hose 
33,000 

repair leaking hose 
42,000 
48,000 
54,000 
60,000 
66,000 

tanks full turn to pond 
(two compressors) 

89,000 
106,000 
140,000 
174,000 
208,000 
242,000 
276,000 
310,000 
361,000 
412,000 
467,000 
518,000 
569,000 
620,000 
673,000 
shut down air 

783,950 
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