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1.0 INTRODUCTION 

1.1 Authorization and Purpose 

The Town of Bairoil (Town) is located 40 miles north of Rawlins on Highway 73 in 
Sweetwater County, Wyoming, as shown on Figure 1.1. In the Fall of 1998, the Town submitted an 
application to the Wyoming Water Development Commission (WWDC) to fund a Level I1 study for 
the conceptual design of a reliable, long-term water supply source for Bairoil. On June 1, 1999, 
Lidstone and Associates, Inc., (LA) entered into a contract with the WWDC to provide professional 
services to the Level I1 Bairoil Water Supply Project (the Project). With the construction and testing 
of a new Battle Springs Formation water supply well in 1999, LA completed the initial phase of the 
Level I1 Investigation to locate a suitable alternative water source for the Town (Lidstone, 2000). 
However, testing of the well revealed it could not solely meet peak demand requirements for the 
Town. At the request of the town council and with the authorization of the WWDC, the Project was 
extended. 

The purpose of this extension of the Project has been to drill, construct, and test another 
water supply well for incorporation into the Bairoil Water Supply System. The addition of this well 
was important for the following two reasons: (1) it could serve as an additional ground water supply 
source under the proposed operational scheme that involves water from both Abel Springs and the 
previously completed Level I1 well, and (2) it could be used in combination with the 1999 Level I1 
well to provide peak demand requirements for the Town, if Abel Springs cannot be used for any 
reason. 

The Town has concerns about both the quality and the quantity of water provided by Abel 
Springs. With estimated and seasonal flows ranging from 35 to 100 gpm, Abel Springs does not 
provide sufficient water for the Town during peak demand periods. The springs are also reportedly 
susceptible to drought. During these periods, water from Abel Springs is supplemented by ground 
water obtained from six, 2,000 foot Battle Springs Formation wells located in the Battle Springs 
wellfield 12 miles west of the Town. The wellfield is owned and operated by Merit Energy, Inc. 
(previously by BP-Amoco). While well yields reportedly range from 347 to 589 gpm, the Merit 
Energy wells and transmission line into Town are expensive to operate due to deep pumping water 
levels and an excessive transmission distance, respectively. Operational issues associated with this 
30-year-old transmission line further compound these costs. The Town currently does not pay for 
water from these wells, and is concerned that they may not be able to use water from this source 
indefinitely. The quality of ground water obtained from these wells may also be an issue. Therefore, 
the Town would like to be independent of the Battle Springs wellfield. 

With respect to quality, the Town's water supply currently meets primary drinking water 
standards. However, the EPA generally classifies an infiltration gallery as an unfiltered surface 
water source, subject to the requirements of the Surface Water Treatment Rule (SWTR: 40 CFR Part 
141, Subpart H). There has been no action taken against the Town to date. However, this could be 
an issue in the future due to the lack of any adequate secondary treatment. If the EPA reclassifies the 
Abel Springs source as surface water, or ground water under the influence of surface water, filtration 
will be required. The Abel Springs water has also shown elevated iron concentrations. In addition, 
the Town is concerned about livestock grazing and source contamination in the vicinity of the 
springs. 
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1.2 Previous Studies 

The Town has contracted several previous studies ofwater system alternatives. These studies 
include a 1979 investigation by Corewood, Inc., of Riverton, Wyoming, a 1982-1 983 well drilling 
program by Hydro-Search, Inc., of Denver, Colorado, and the initial phase of the current Project. In 
addition, several engineering firms have completed system upgrades. 

The 1979 Corewood study described the geology and hydrology of Abel Springs, the 
construction of Abel Creek wells #1 and #2, and the Abel Springs collection system. In addition, it 
described the water rights for the infiltration gallery. Water samples were collected from the Abel 
Springs infiltration gallery and the Abel Creek wells and were tested for major ions. These analyses 
showed no water quality problems (Corewood, 1979). 

Hydro-Search, Inc., conducted a ground water exploration project for the WWDC in 1983. 
This project assessed the water usage of Bairoil, reviewed the hydrogeology of the area, and selected 
primary target aquifers and drill sites for test well installation. The project identified the need for an 
additional water supply that would produce at least 100 gpm. The Fort Union and Battle Springs 
Formations were both selected as potentially suitable aquifers for ground water development; 
however, the Battle Springs Formation was preferred because of its potentially higher yields. 
Located approximately one and one half miles west of Abel Springs, a drill site was selected for the 
construction of a Battle Springs Formation well. A test well was installed in November and 
December 1984. The well was briefly pump tested and water samples were collected. Unfortunately, 
the concentrations of tested radionuclides in the water exceeded the water quality standards and the 
well was abandoned (Hydro-Search, 1 983; Hydro-Search, 1 984). 

In 1999, LA drilled, constructed, and tested Bairoil2A, a new Battle Springs water well for 
the Town (Lidstone, 2000). While aquifer testing of this well suggested it could sustain up to 75 
gpm, LA recommended a design yield for this well of 60 gpm. Analytical results for water samples 
indicated ground water from this well is generally potable with respect to applicable drinking water 
standards. Most importantly, analytical reports indicated the concentration of radium 226 was below 
EPA standards. 

1.3 Summary of Current Project 

The WWDC and the Town sponsored the Level I1 investigation to locate a suitable 
alternative water source for Bairoil. Project funding stipulated that the proposed source should 
provide the minimum anticipated quantity and quality to meet the Town's needs for the minimum 
life of the project loan or an estimated 30 years. In conjunction with identifying the location and 
yield of the proposed water source, LA was directed to prepare conceptual designs and cost estimates 
for a transmission line to convey water from the source to the existing distribution system. 

With the construction and testing of a new Battle Springs Formation water supply well in 
1999, LA completed the initial phase of the Level I1 Investigation to locate a suitable alternative 
water source for the Town. However, testing of the well revealed it could not solely meet peak 
demand requirements for the Town. At the request of the town council and with the authorization of 
the WWDC, the Project was extended for the purpose of installing a second well for supplementary 
and possibly redundant supply. 

Lidstone and Associates, Inc. 
October 3 1,2001 

Final Report: Bairoil Water Supply Project, Level 11, Phase IV 
3 K:\OPEN\WYWDC IOl\FINAL WELL 1A RPT 10-1 0-01 MES.DOC 



The extended Level I1 Investigation has involved the following work: 

A review of "company" exploration data to confirm three proposed drilling locations. 
The drilling of three exploration boreholes into the Battle Springs Formation. 
The geologic and geophysical logging of the boreholes. 
The completion and development of a Battle Springs well adjacent to the most 
suitable borehole. 
Aquifer testing of the new well to determine the sustainable yield and hydraulic 
properties of the aquifer. 
The collection of water samples from the new well for a full suite of drinking water 
analyses. 
The preparation of preliminary designs and cost estimates for new transmission line, 
utilities and submersible pump to equip and connect the new well. 
The preparation of a short report providing details of the investigation and all 
supporting data. 
Attendance of a Town Council Meeting to present the results of the project. 

Based on an evaluation of existing data and a determination of each source's potential for 
success, LA has completed a second well in the Battle Springs Formation. The Fort Union and 
Battle Springs Formations are widely mineralized with uranium in the Bairoil vicinity. On previous 
projects, LA has found that radionuclide concentrations are closely related to the proximity of 
uranium ore deposits and that radionuclide concentrations in ground water decrease sharply away 
fi-om ore bodies. Therefore, the exploration program included an evaluation of uranium mining 
records and exploration data to help define the location of mineralized zones in proximity to the 
Town. 
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2.0 WATER DEMAND 

As discussed in the Final Report of our initial Level I1 investigation, few detailed records of 
water consumption exist for the Town (Lidstone, 2000). A flowmeter was installed in the 
transmission line exiting the water storage tank in January 1997. Unfortunately, the meter ceased to 
work after one year and metered records are only available for 1997. For the purposes of this 
analysis, LA assumed the current and projected 2030 Town populations were 1 15 and 186 people, 
respectively. 

Flowmeter records indicate that the average daily water usage for the Town ranged from a 
low of 30,000 gallons in the fall of 1997 to a high of approximately 150,000 gallons during July 
1997. Over the entire year, water usage averaged 56,260 gpd. Assuming full buildout of the existing 
system or 186 people were provided with water translates to a daily usage ranging from 16 1 to 806 
gpd per person. It should be noted that these average usage figures would be higher based on a 
current population of 1 15 people. Typically, standard recommended design rates range fiom 125 to 
340 gpd per person based on WDEQ / WQD Rules and Regulations Chapter XII, Section 8 (WDEQ, 
1985). 

Wyoming Water Development Commission 
1997 Daily Water Use 

Town of Bairoil, Wyoming 

111 197 1131 197 3/2/97 411 197 5/2/97 611 197 711 197 811 197 813 1197 9130197 1 0131 197 1 I130197 1 2/30197 
Date 

Figure 2.1: Graph illustrating daily water use for the Town of Bairoil, Wyoming, during 1997. Note: records were not 
available for May due to failure of the flowmeter. The average daily water use plot illustrates how the raw daily water use has 
been smoothed by running a 7-day moving average through the raw data. 
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The average daily, maximum daily, and peak hourly demands listed in Table 2.1 were 
obtained from examination of flow meter records from 1997, and estimated from standard design 
assumptions where detailed water use records are not available (WDEQ, 1985). The average daily 
demand of 39 gpm was calculated based on flowmeter records of daily usage throughout 1997. The 
maximum daily demand was determined by examining the graph of daily usage versus time, shown 
on Figure 2.1. A value for the peak hourly consumption was determined by doubling the maximum 
daily demand. In contrast, average and maximum daily, and peak hourly estimates based on WDEQ 
/ WQD standard recommended design rates were calculated using the assumption that 186 people 
were using 125 or 340 gpd. Based on statewide population projections for the area, it is anticipated 
that present and future demand requirements are identical. Utilizing a future population of 1 86 (1 24 
taps at 1.5 persons per tap) provides a conservative estimate of future "buildout." 

TABLE 2.1 
Water Demand Estimates 

for the Town of Bairoil (Current and Future) 

Comparison of the two data sets listed in Table 2.1 reveals water demand estimates for the 
Town based on standard design rates are significantly less than the usage data for 1997. The water 
supply system should be designed to achieve maximum daily demand. Peak hourly demand can be 
met using storage. Depending upon the assumption of standard design rates and 1997 usage data, 
maximum daily demand could range from 44 to 105 gpm. 

. 
Demand 

Average Daily 
. " .- " " 

Maximum Daily 
........... " -" " 

Peak Hourly 
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1997 Flowmeter Records 

Gallons 

56,250 
- 

150,000 
---- 

12,500 

DEQ / WQD Standard Design 
Gallons 

per Minute 

39 

105 
. - "" 

21 0 

Gallons 

23,250 
" - " 

63,240 

5,270 

Gallons 
p e r  Minute 

16 
" 

44 
" 

88 



3.0 GROUND WATER EXPLORATION AND DEVELOPMENT 

3.1 General 

For this extension of the Project, a limited ground water exploration and development 
program was undertaken to find suitable locations for an additional ground water supply well. The 
geology near Bairoil has previously been investigated in detail due to the economic occurrence of 
uranium, oil, and gas in the region. The Town itself is located in the Great Divide Basin along the 
crest of the northward plunging Lost Soldier Anticline. With respect to the findings of the initial 
Level I1 investigation, the geology of the area was reviewed once again to locate several potentially 
favorable locations for the drilling and construction of a second water supply well for the Town. An 
important siting criterion established at the public meeting held in Bairoil on November 18, 1999, 
was that a new well be sited in close proximity to the Level1 I11 pipeline alignment. In addition to 
the data collected during the initial phase of Level 11, the following references were used to review 
the geology and locate the additional exploratory drill sites: 

USGS Geologic Quadrangle Maps of the area 
USGS Ground Water Reconnaissance Maps and Reports 
WSEO Well Logs 
Previous Consultants' Reports 
Geophysical logs and maps provided by Power Resources, Inc. 
Air photographs taken in the late 1970s and early 1980s. 

In the Bairoil area, the geologic strata range in age from Cretaceous to Tertiary. Also present 
are Pleistocene pediment gravels, Holocene alluvium along the drainage valleys, and areas with 
Holocene colluvium and landslide deposits. A generalized summary of the stratigraphic section near 
Bairoil is provided in Table 3.1. 

As in the initial Level I1 investigation, the following five aquifers were identified as 
potentially suitable for water supply based on aquifer characteristics: Quaternary Alluvium, Battle 
Springs Formation, Fort Union Formation, Fox Hills Formation, and Lance Formation. However, 
water quality considerations eliminated four of the five aquifers. The alluvium may be susceptible to 
surface water influence and source contamination, hence treatment costs may be prohibitive. The 
Cretaceous aquifers (Fox Hills Formation and Lance Formation) tend to have naturally high 
concentrations of total dissolved solids which limit the potability of ground water obtained fiom 
those aquifers. The sand units within the Fort Union Aquifer are typically too thin for good yielding 
wells. 

Due to the limitations of other aquifers, the principal aquifer of interest for this Project has 
been the Battle Springs Aquifer. Where sufficiently saturated, the Battle Springs Formation has been 
identified as a major aquifer within central Wyoming. However, its locally poor water quality has 
made its development as a municipal water supply source an uncertain proposition. Local ground 
water recharge to the Battle Springs Aquifer comes from the surrounding highlands in the area. 
Green Mountain, Whiskey Peak, Bull Springs Rim, and Stratton f i m  all serve as local recharge 
areas. 
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TABLE 3.1 
Stratigraphic Section for the Bairoil Area 
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Occurrence 

Alluvium lines the drainage valleys and covers low-lying land. 
Colluvium present on higher land surrounding the Whiskey 
Ridge and Stratton Rim. Generally thin. 
Terrace Gravels present on creek terraces near Bairoil. Boulder 
Gravels form colluvium and lag deposits throughout area. 
Generally thin. 

Highest surfaces between drainages, Generally thin. 
The highlands of Whiskey Peak, Whiskey Ridge, Stratton Rim, 
and Green Mountain are mainly composed of the Battle 
Springs Formation, The beds dip away from the Town of Bairoil. 
Up to 2,300 ft, thick, 
Crops out stratigraphically below the Battle Springs Formation in 
isolated outcrops around the highlands, Mainly covered with 
surficial deposits. Thickness = 800 to 1 ,150 ft. 
Crops out north and west of Bairoil below the Fort Union Fm. 
Thickness = 1,300 to 3,900 ft. 

Crops out north and west of Bairoil below the Lance Formation, 
Thickness = 200 to 800 ft. 
Flat-lying areas north of Bairoil. Pinches out to west. Thickness 
= 0 to 700 ft. 
Flat-lying areas north of Bairoil. Thins to west. 
Thickness = 0 to 400 ft, 
Basin Floor deposit. The Town of Bairoil is located mainly on the 
Cody Shale, Thickness = 3,300 ft - 5,400 ft. 

Lithology 

Mainly alluvium and colluvium. 

Terrace Gravels (boulders, gravel, 
sand and silt) and Boulder Gravels 
(boulders, gravel and some sand). 

Boulders to gravel in a sand matrix. 
Silt and clay with interbedded 
sand. Conglomerate in the upper 
part. Some portions are highly 
mineralized with uranium. 
lnterbedded siltstone, sandstone 
and mudstone. 

Interbedded siltstone, sandstone 
and mudstone. Carbonaceous, 
some coal near base. 
Mainly fine sandstone with some 
interbedded shale. 
lnterbedded shale and sandstone, 

lnterbedded siltstone, sandstone 
and carbonaceous siltstone. 
Mudstone, shale, minor sandstone. 

Subdivision 

Surficial Deposits 

Gravels 

Pediment Gravels 
Battle Springs Fm, 

Lower Unit Battle 
Springs Fm, / Fort 
Union Fm. 
Lance Fm. 

Fox Hills Fm. 

- Lewis Shale 

Mesaverde Fm . 

Cody Shale 

System 

Quaternary 

Tertiary 

Series 

Holocene 

Holocene / 
Pleistocene 

Pleistocene 
Eocene 

Pliocene 

Upper 
Cretaceous 



3.2 Exploration Boreholes 

3.2.1 Selection of the Borehole Locations 

As during the initial phase of the Level I1 investigation, the following factors were considered 
when locating the three exploration boreholes for the extension phase of this Project: 

Accessibility. The site had to be accessible to a drill rig and all the other required vehicles. 
Areas close to existing, bladed roads were favored over locations distant fiom a road. 
Archaeological clearance was required for all exploration boreholes. Hence, site selection 
was influenced by the need to minimize ground disturbance. 

Low radionuclide concentrations. Geophysical data were evaluated to select areas away 
from uranium ore trends where radionuclide concentrations in ground water were more likely 
to meet applicable drinking water standards. 

Historical uranium exploration. Boreholes were located in areas that had not been subject to 
extensive uranium exploration for the following two reasons: 

rn Uranium companies avoided areas with low radionuclide concentrations. Meeting 
EPA water quality standards has been the primary focus of this water development 
program. 

Many historical exploration boreholes may have been improperly abandoned and no 
record regarding the current status of the exploration boreholes is available. 
Therefore, avoidance of extensively drilled areas will minimize the potential for cross 
contamination between aquifers that may exist in heavily drilled areas. 

Locate the well such that transmission costs are minimized. Exploration boreholes were 
sited at locations where the transmission line could be connected to the existing transmission 
line that extends fi-om Abel Springs to the Town. 

In the Bairoil area, the potability of ground water obtained fiom the Battle Springs Formation 
is often limited due to high concentrations of radionuclides. In localized areas, the Battle Springs 
Formation is highly mineralized and contains uranium roll-front deposits that directly influence 
radionuclide concentrations in Battle Springs ground water. As a result of these deposits, the area 
was extensively explored for uranium during the 1970s and early 1980s by several companies. 
Aerial photographs dated July 5,1978, reflect land disturbance at the peak of the mineral exploration 
program. 

To locate optimal locations for exploration drilling, LA obtained geophysical data that were 
originally collected by Kerr-McGee during the 1970s from Power Resources, Inc., of Casper, 
Wyoming. Most of the data Power Resources provided were for Section 19, Township 27 North, 
Range 90 West, but a limited amount of data were also available for other locations along and west 
of Stratton Rim. Carefbl review of these data revealed that the Battle Springs Formation above and 
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west of Stratton Rim is composed of thicker, more permeable sandstones that generally contain 
higher concentrations of radionuclides. In contrast, the Battle Springs sandstones are thinner east 
and southeast of the Stratton Rim where radionuclide concentrations appear to be generally lower. 
Therefore, the three locations selected for exploration dnlling were chosen for their potentially better 
ground water quality, despite potential limitations in ground water quantity. 

3.2.2 Exploration Borehole Construction 

As shown on Figure 3.1, three exploration boreholes were sited and drilled at the following 
locations northwest of the Town: 

Exploration Borehole No. 1 : SE NE Section 19, T27N R90W 
Exploration Borehole No. 6: NW S W Section 30, T27N R90W 
Exploration Borehole No. 9: N W  NE Section 19, T27N R90W 

Under permits obtained fiom the WSEO that are attached in Appendix A, the exploration 
boreholes were drilled by Barnhart Drilling Co. (Barnhart) of Riverton, Wyoming, between August 7 
- 23, 2000. An LA geologist monitored drilling operations and logged drill cuttings that were 
collected at 10-foot intervals. A continuous log of the subsurface geology as encountered in each 
borehole was recorded at the time of drilling. Drill cuttings were generally described according to 
lithology, stratigraphic location, and potential hydrogeologic properties. StrataData of Mills, 
Wyoming, geophysically logged each borehole upon completion of drilling and borehole 
conditioning. The logs included natural gamma, spontaneous potential, 16-inch normal resistivity 
and point resistivity. Geophysical logs of the exploration boreholes are summarized along with 
lithologic data on Figures 3.2,3.3, and 3.4. After the boreholes were logged, they were abandoned 
in accordance with WDEQIWQD regulations. 

Exploration Borehole No. 1 (BH-1) was drilled with bentonite drilling fluids to a depth of 
673 feet between August 7 - 10,2000. While sloughing of the borehole walls resulted in difficult 
drilling conditions over the first 60 feet, Barnhart encountered few additional problems in drilling the 
5-34 inch diameter borehole to its total depth following the addition of a drilling polymer and hole 
stabilizer. After cleaning out the borehole, Barnhart plugged BH-1 with 49 sacks of bentonite and 
abandoned the borehole on August 18,2000. 

As shown on Figure 3.2, BH-1 was drilled through an interbedded sequence of sandstone, 
siltstone, and mudstone of the Battle Springs Formation as classified by Schmitt (1979b). 
Comparison of the lithologic and geophysical logs reveals more sand zones were logged from drill 
cuttings than were revealed by geophysical logging of the exploration borehole. This discrepancy 
may be due to borehole sloughing, and consequently, the geophysical log is considered to be most 
representative of actual lithologic contacts. Interpretation of the resistivity and spontaneous potential 
logs indicates the thickest and most prominent sandstone beds were encountered between the 
following intervals: 230-280,330-360,430-470, and 5 10-530. Each sandstone bed was generally 
arkosic and consisted primarily of subrounded to subangular, medium-grained quartz and feldspar. 
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Mudstone composed the majority of the interbedded layers and ranged in color from red, 
light brown, to greenish gray. Because the natural gamma log revealed the aforementioned 
sandstone intervals were generally associated with lower radioactivity counts in the exploration 
borehole, BH-1 was selected as the location for a test well. 

Barnhart dnlled Exploration Borehole No. 6 (BH-6) with bentonite drilling fluids to a depth 
of 700 feet between August 2 1 - 22,2000. While experiencing some mechanical problems with the 
drill rig, Bamhart encountered no borehole-related problems in drilling the 4-% inch diameter 
borehole to its total depth. StrataData attempted to conduct geophysical logging of the borehole at 
the completion of drilling on August 22, 2000, but could not due to a failed power source. 
StrataData completed the geophysical log the following morning. Barnhart plugged BH-6 with 40 
sacks of bentonite and abandoned the borehole on August 23,2000. 

BH-6 was drilled through a 700 foot thick section of the Battle Springs Formation that was 
predominately composed of mudstone with minor, relatively thin interbedded sandstones. As was 
the case with BH-1, comparison of the lithologic and geophysical logs for BH-6, shown on Figure 
3.3, reveals more sand zones were once again logged from drill cuttings than were revealed by 
geophysical logging of the exploration borehole. As a result, the geophysical log was used to 
identify potential aquifers and sandstone thicknesses. Interpretation of the resistivity and 
spontaneous potential logs indicates sandstone beds were encountered between a few, thin intervals: 
140-190,220-320, and 430-450. Although the upper sandstone beds appear to be relatively thick 
and are generally composed of subrounded to subangular, medium-grained quartz and feldspar, their 
aquifer potential was considered marginal due to their relatively high elevation and association with 
low permeability, interbedded siltstones. These sandstones were also considered marginal because 
the natural gamma log for BH-6 recorded radiometric count spikes at 250,330, and 460 feet. These 
spikes roughly correspond to the best sandstone beds in the borehole. In addition, resistivity logs of 
BH-6 indicated siltstone and mudstone predominantly composed the borehole below a depth of 
approximately 320 feet. As a result of its poor quality, apparently radioactive sandstones, this site 
was not considered a suitable location for a test exploration well. 

Exploration Borehole No. 9 (BH-9) was drilled with bentonite drilling fluids to a depth of 
680 feet between August 1 1 - 17,2000. While experiencing various mechanical problems with the 
drill rig, Bamhart had some difficulty with the bit clogging near the bottom of the 5-% inch borehole. 
Bamhart plugged BH-9 with 44 sacks of bentonite and abandoned the borehole on August 17,2000. 

As shown on Figure 3.4, BH-9 was dnlled through a 680 foot thick section of the Battle 
Springs Formation composed of interbedded sandstone, siltstone, and mudstone. As was the case 
with BH-1 and BH-6, comparison of the lithologic and geophysical logs for BH-9 reveals more sand 
zones were logged from drill cuttings than were revealed by the geophysical logs. Due to this 
discrepancy, the geophysical log was used to identify potential aquifers and sandstone thicknesses. 
Review and interpretation of the resistivity and spontaneous potential logs of BH-9 revealed the 
Battle Springs Formation at this location is composed of relatively indistinct, poor quality sandstone, 
sandy siltstone, and sandy mudstone. The lack of any well defined sandstone beds combined with 
the high natural gamma radiation counts around 300 feet were sufficient to disqualify this site as a 
possible test well location. 
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In summary, drilling of the three exploration boreholes revealed that only the site of BH-1 
exhibited reasonably good ground water development potential for a well site. This site was selected 
for the drilling and installation of a test well for several reasons: the presence of several relatively 
thick, clean sandstones; and relatively low natural gamma radiation counts, particularly adjacent to 
potential aquifers. 

3.3 Test Well Installation and Development 

Drilling and Borehole Conditions. At the location shown on Figure 3.5, Barnhart drilled and 
constructed a test well (Bairoil 1A) within approximately 50 feet of BH-1 between June 11 - 18, 
2001. The exploration borehole for Bairoil 1A was drilled utilizing a direct circulation rotary drill 
rig with water-based bentonite drilling fluids. Water for drilling was obtained fiom Children's Pond. 
Due to borehole caving problems encountered during the drilling of BH-1 and to provide a surface 
seal, Barnhart drilled a 17 112 inch diameter borehole to a depth of approximately 60 feet and 
grouted a 13 318 inch diameter, 60-foot surface casing in place. After changing their downhole 
drilling assembly, Barnhart drilled a 12 114 inch diameter borehole for the test well to a total depth of 
572 feet with a steel, tricone milltooth bit, as shown on Figure 3.6. During drilling, Barnhart 
encountered some minor borehole caving problems associated with a loose gravel bed between 69 
and 72 feet bgs. The addition of several bags of hole stabilizer appeared to sufficiently rectify the 
problem as no slough was discovered at the bottom of the borehole the following morning. 

Figure 3.6: Photograph illustrating the drilling method Barnhart Drilling of Riverton, Wyoming, used to 
complete the exploration borehole for Bairoil 1A. The borehole was drilled using direct circulation mud rotary 
techniques with excavated rnudpits. View is to the north, toward Whiskey Ridge. 

Penetration rates for the exploration borehole ranged from 1.6 to 42.9 feet per hour due to 
lithologic conditions and borehole diameter. Barnhart encountered the slowest penetration rates 
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while drilling the 17 1R-inch borehole for the surface casing. Although the rate of penetration 
ranged from 27.8 to 83.3 feet per hour from 0 to 30 feet, penetration rates with the 17 112-inch bit 
ranged from 1.6 to 3.2 feet per hour from 30 to 60 feet. Drill cuttings indicate the slow penetration 
rates were due to drilling well cemented sandstone. In contrast, penetration rates during the drilling 
of the 12 114-inch borehole ranged from 8.8 to 42.9 feet per hour and are likely the result of drilling 
interbedded mudstones and sandstones having varying degrees of cementation. 

Geologic Logging. An LA hydrogeologist monitored drilling operations and logged drill 
cuttings obtained fiom the borehole. Barnhart personnel collected discrete samples of the drill 
cuttings at regular intervals as drill rates permitted. Samples were generally collected at five foot 
intervals from the surface to the total depth of the exploration borehole. Representative cuttings 
from these intervals were obtained by extending a fine-mesh strainer under the discharge from the 
wellhead. These samples were placed into chip trays and logged in the field. Drill cuttings were 
generally described according to lithology and stratigraphic location. The cuttings were also 
described with respect to their potential hydrogeologic properties. The lithologic log for the 
borehole is summarized on Figure 3.7 along with the well completion and geophysical logs. 

In addition to a thin veneer of Quaternary Alluvium, drill cuttings indicated the exploration 
borehole penetrated a sequence of interbedded sandstone, mudstone, and siltstone beds that comprise 
a portion of both the upper and lower members of the Battle Springs Formation. The contact 
between the alluvium and upper Battle Springs Formation is transitional and generally indistinct at 
this location based on both lithologic and drill penetration rate data. In contrast, the contact between 
the upper and lower members of the Battle Springs Formation is distinctly represented at a depth of 
approximately 60 feet by a contrast in penetration rates and lithology. Initial observations of the drill 
cuttings indicated the sandstones were generally arkosic and consisted primarily of subrounded to 
subangular, medium-grained quartz and feldspar. The thickest and most prominent sandstone beds 
of the Battle Springs Formation were encountered between 235-273,335-353,405-416,460-480, 
and 5 15-535 feet bgs. Comparison of the lithologic data for the borehole and geophysical logs of 
BH-1 indicated more representative drill cuttings were collected during the drilling for the test well 
than were collected for BH-1. 

Geophysical Logging. After the borehole had been advanced to a depth of 572 feet, 
StrataData conducted a downhole geophysical survey of the exploration borehole for the test well in 
the presence of Barnhart and LA personnel on June 1 8,200 1. The geophysical suite consisted of 
caliper, natural gamma, spontaneous potential, and resistivity logs. At the time of the survey, the 
borehole was filled with bentonite drilling fluids. Geophysical logs of the borehole from 0 to 572 
feet are summarized on Figure 3.7. 
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While the geophysical logs corroborated the lithologic data reasonably well, the logs also 
provided valuable information regarding the radioactive potential of the borehole. As shown on 
Figure 3.7, the point resistivity and spontaneous potential logs revealed the thickest sandstone layers 
were located between 225-275,335-355,410-420,440-470, and 514-534 feet bgs, or roughly at the 
same intervals selected from the lithologic log based on drill cuttings. Review of the natural gamma 
log indicates that while the highest radioactivity counts are generally associated with mudstone beds 
at 1 10,273, and 402 feet bgs, the thickest sandstone beds exhibited some of the lowest radioactivity 
counts throughout the borehole. The caliper log revealed only a few minor washouts in the borehole 
and also indicated a reasonable well-developed filter cake had built up on the borehole wall. 

Well Design and Installation. LA designed the test well to maximize production from the 
sandstone aquifers of the Battle Springs Formation, while minimizing the potential for radioactive 
contamination. The well design was based on our review of the lithologic logs for both BH-1 and 
the exploration borehole, and geophysical logs of the exploration borehole. An as-built diagram for 
the 8 518 inch diameter well based on LA'S design is shown on Figure 3.7 along with lithologic and 
geophysical log summaries. 

After cleaning out the exploration 
borehole, Barnhart had little difficulty installing 
the casing and screen, and finished constructing 
the well on June 21, 2001. As specified by LA 
and as shown on Figure 3.8, Barnhart installed 65 
feet of 0.040-inch slot, Johnson 304 stainless 
steel, vee-wire wrapped well screen from 337- 
352, 437-467, and 514-534 feet bgs to retain 
approximately 97% of the 8x12 gravel pack 
obtained from Oglebay Norton Industrial Sands, 
Inc. Blank steel casing meeting AWWAAl00-90 
specifications was welded to the screen and set at 
depths between 0-337, 352-437, 467-514, and 
534-553 feet bgs. As shown on Figure 3.7, gravel 
pack was used to fill the annular space from the 
bottom of the borehole to a depth of 
approximately 320 feet bgs. Six buckets of 114 
inch coated bentonite pellets were placed in the 
annular space above the gravel pack to provide a 
seal to a depth of approximately 290 feet bgs. 
Cement grout containing 8% bentonite by weight 
was used to fill the remaining annular space to 
land surface. 

Figure 3.8: Photograph taken of Bairoil 1A during installation of 
the stainless steel, wire-wrapped well screen. View is to the north, 
toward Whiskey Ridge. 
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Well Development. Approximately four days after the completion of the well, Barnhart 
began developing the well by the following methods: (1) injecting water to expel most of the drilling 
fluids from the well; (2) jetting clean water mixed with sodium acid pyrophosphate into the well 
screens to chemically and physically break down residual dnlling fluids; and (3) airlifting and 
surging the water column in the well. The latter two techniques were used in combination for 
approximately 19 hours from June 25-28,2001, until water discharged from the well was visually 
clear and free of sand. This initial phase of development was completed using a large air compressor 
on Barnhart's drill rig. 

On July 10, 2001, Pronghorn Pump and Repair (Pronghorn) finished developing the well 
through a process of pumping and surging using an electric submersible pump that was capable of 
producing between 30 and 220 gpm. Pump development is an essential process in preparing the well 
for long term use because it removes most remaining suspended solids and fine sand adjacent to the 
well, and optimizes the permeable conduits for ground water to enter the well. Pronghorn started 
developing the well at the highest possible discharge rate due to their concern over potentially sand 
locking the pump. m l e  a maximum of 133 gpm was produced during development, subsequent 
pumping and surging revealed the specific capacity of the well ranged from 0.19 to 0.33 gallons per 
minute per foot. This figure did not increase with additional pumping and development efforts were 
terminated following approximately six hours of pumping. Prior to developmental pumping, the 
static water level in Bairoil 1A was measured to be 197.03 feet bgs. 

3.4 Well Yield 

LA conducted stepped and constant-rate aquifer tests ofBairoil1A in July 2001 to determine 
the maximum sustainable yield of the well, to evaluate the hydraulic properties of the aquifer and 
any boundary conditions near the well, to assess the quality of ground water obtained through the 
well, and evaluate potential pumpage impacts on Bairoil2A and nearby BLM springs. Pronghorn 
was contracted to provide aquifer testing equipment and supplementary personnel during testing. 
Based on results of developmental pumping, the stepped-rate test was designed to evaluate potential 
aquifer yields while approximating dynamic equilibrium conditions for various pumping rates. The 
discharge rate for the constant-rate test was then selected from the stepped-rate test data. The 
constant-rate test was conducted for five days to evaluate long-term well performance, local 
hydrogeologic conditions during sustained pumping, and the potential impact to nearby surface 
waters. 

For testing purposes, Pronghorn installed a submersible electric pump in the well to a depth 
of approximately 504 feet bgs. During the tests, ground water was lifted from the pump through a 
three-inch column pipe. Once at ground surface the discharge was transmitted through a two-inch 
manifold equipped with a pressure gauge, sampling port, and gate valve at the wellhead. Discharge 
rates were monitored with an in-line McCrometer flowmeter that was located downstream from the 
gate valve. The flowmeter was used to record both total purnpage and instantaneous flows. 
Instantaneous flow measurements were also recorded using a calibrated 20-gallon bucket and 
stopwatch. Below the flowmeter, a flexible discharge line directed flow to a drainage less than 100 
feet from the well. Discharges during aquifer testing adhered to the requirements of the NPDES 
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Permit (WYG720032) that was acquired prior to testing. Water discharged during the tests appeared 
to be clear and generally traveled less than 2,000 feet fiom the end of the discharge line. 

During the stepped and constant-rate tests, water level changes in Bairoil 1A were monitored 
manually with a water level tape, and electronically with a 250-psi In-Situ PXD-261 pressure 
transducer attached to an In-Situ Hermit 3000 data logger. The water level tape and transducer 
measured drawdown inside the well casing through a one and one-quarter-inch, open-ended 
sounding tube that extended from the wellhead to the top of the pump. 

Similarly, water levels in Bairoil2A and a nearby BLM well (M2) were monitored with a 
water level tape and/or data logger. Completion details on Bairoil2A were previously presented and 
a completion report for this well is enclosed in Appendix A (Lidstone, 2000). Comparison of the 
completion details of Bairoil 1A and 2A reveals the sandstone aquifers screened in these wells lie at 
different elevations, and therefore, are not likely in direct hydraulic connection. A field survey of 
M2 revealed the well is approximately 15 feet deep and is constructed of two-inch diameter PVC 
casing. M2 is a BLM piezometer that is used to monitor water levels of a nearby intermittent spring. 
No spring flow was observed prior to or during aquifer testing. 

Water quality samples were collected at discrete intervals during the constant rate aquifer test 
to evaluate any water quality changes with time. Field water quality samples were collected fiom the 
end of the discharge line. Several water samples were collected fiom Bairoil 1A and submitted to 
Energy Laboratories of Casper, Wyoming, for analysis. Analytical results are summarized in the 

Wyoming Water Development Commission 
Stepped Rate Aquifer Test 

Bairoil Well 1A 
July 11,2001 
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Figure 3.9: Time 
drawdown data for the 
stepped rate test 
conducted on Bairoil 1A on 
July 1 I, 2001. Note the 
pump was capable of 
producing between 30 and 
220 gpm from its depth 
setting of approximately 
504 feet bgs. 
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Water Quality section of this report. 

3.4.1 Step Test 

Method. To evaluate the yield of Bairoil 1 A, a stepped-rate test was completed on July 1 1, 
200 1. The well was pumped at successively higher rates of 16,18,55, and 70 gpm. While discharge 
rates during the first two steps were allowed to diminish, rates during the latter two steps were held 
relatively constant. Bairoil 1A was pumped at each rate for approximately 60 minutes, and each step 
immediately followed the previous step so that there was no recovery of the water level between 
steps. At the end of the final step, the pump was disengaged and the water level was allowed to 
recover. Prior to the start of the stepped-rate test, the static water level of Bairoil 1A was measured 
to be 223.2 1 feet bgs. 

Water levels for each step were measured and recorded on a logarithmic time schedule. This 
method allowed for more measurements to be recorded during the early part of each test when the 
water level was changing rapidly. Drawdown, As, in the well was plotted versus time for each step, 
and specific capacities, Sc, at the end of each step were calculated to evaluate the potential 
sustainable yield of the well. 

Results. Stepped-rate test data for Bairoil 1A indicate the well is capable of sustaining no 
more than approximately 25 gpm, and the Battle Springs Aquifer at this location is confined. 
Results of the stepped rate test are summarized numerically on Table 3.2. Time drawdown data for 
the test are presented graphically on Figure 3.9. The highest discharge attained during the test 
essentially represents the maximum capacity of the well, not the maximum yield of the test pump. 

TABLE 3.2 
Bairoil I A  

Stepped-Rate Test Summary 

Discharge As i Line Pressure 
(gpml ( ft) ' (gpmlft) ; (psi1 

Sc 
i 

16 f 47.04 1 0.32 j 
.......... .... . .. 

152 
^ -.-- -_..____..- :...- 

18 f 60.91 ; 0.29 .. .-,..--." .... . :." ..... . ...... 
1 45 

55 j 178.04 0031 
. . ................... . .. 

85 
,..- "-" .---.- ........................................... .- : 

70 1 248.81 1 0.28 47 

Comparison of the developmental pumping and stepped-rate test data for Bairoil 1 A revealed 
a change in the static water level of the well, but no difference in the specific capacity during 
pumping. Measured at a depth of 223.2 1 feet bgs prior to the stepped-rate test, the static water level 
in the well was approximately 26.18 feet below the static level prior to development, even after the 
well had been allowed to recover for approximately 17.5 hours. The lack of any change in the 
specific capacity suggests that not only had the well been fully developed prior to the stepped-rate 
test, but also that the decline was unrelated to the well construction. Ultimately, the reason for the 
change may be due to Barnhart's final injection of clean water and sodium acid pyrophosphate 
combined with the low transmissivity of the Battle Springs Aquifer. 
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Analysis of the time drawdown data for Bairoil 1A shown on Figure 3.9 indicates the 
transmissivity of the Battle Springs Aquifer at this location is exceptionally low, and that the specific 
capacity of this well is equally small. Jacob straight-line analysis of the time drawdown data using 
methods from Driscoll (1986) indicates the transmissivity of the aquifer ranges from 246 to 485 
gpdlfi. Review of the discharge and drawdown measurements reveal the specific capacity of this 
well is relatively constant with an approximate value of 0.3 gprnlft. It is important to note that due to 
the relatively short steps, the specific capacity curve does not truly reflect the drawdown that would 
be expected to occur from longer term pumping. 

3.4.2 Constant Discharge Test 

Method. To assess the sustainability of prolonged pumpage and evaluate potential pumpage 
impacts to ground water and other wells in the vicinity of the Baroil 1 A, LA conducted a constant- 
rate test of the well for five days. Based on an analysis of stepped-rate test data, a target discharge 
rate of 25 gpm was selected as the potential sustainable yield for the test. The constant-rate test was 
started at 09:OO on July 12, and terminated at 09:OO on July 1 7,200 1. Prior to starting the test, LA 
collected baseline water level measurements in two observations wells, Bairoil2A and M2. While 
measurements on Bairoil 2A were collected every five minutes throughout the test, periodic 
measurements were acquired from M2. The static water level in Bairoil 1A was measured to be 
226.51 feet bgs. 

Figure 3.10: Time 
Wyoming Water Development Commission 

Constant Rate Aquifer Test 
Bairoil Well 1A 

July 12-17, 2001 

250 
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Time (min) 

drawdown data for the 
constant rate test 
conducted on Bairoil 1A 
between July 12-1 7, 

24 2001. Note: the test was 
conducted at a relatively 

23.8 constant rate of 24 gpm 
and encountered an 

23.6 impermeable boundary 
condition after 

23.4 - approximately 360 
minutes of pumping. 
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While only a couple minor early adjustments were required, the flow rate was roughly held 
constant throughout the test. Initially, the pump produced too much water and required the closing 
of the gate valve to reduce the discharge rate. With this change, the discharge rate dropped below 
our target rate. At approximately the eight-minute mark, the discharge rate was adjusted once again 
to increase the flow. No other adjustments were made in the discharge rate during the remainder of 
the test by LA. However, an increase in the frequency of the electrical generator of 0.5 hertz resulted 
in a minor discharge rate increase one hour prior to termination of the test. No attempt was made to 
correct this fluctuation prior to termination. After the constant-rate test, the water level in the well 
was allowed to recover for approximately 54 hours. 

TABLE 3.3 
Bairoil I A  

Constant Rate Test Summary 

I Electrical Time [ Discharge / As Sc i : PH , Temp, t 
i Conductivity 

(min) (gpm) (ft) [ (gpm/ft) (OC) ~pmhos/cml 

5 1 24 i 49.04 0.49 j - 
............ ................ .- "" & - " .--- : " -- " -- 

10 . 34 , 62.77 j 0.54 - . . " - " ----.--.-- "" " .- : " 

105 25 . 79.43 / 0.31 i - 1 ' 11.1 j 
.... 

1 50 - 
540 [ 24 . 102.79 0.23 / 7.74 : 10.9 151 

....,,".---.- - ; ! ; " 

1,020 i 24 1 119,59 [ 0.20 1 7.69 , 10.6 f 
........ ..... 

1 50 
i. i-.."" " " ; +. !- 

1,440 [ 25 1 131.24 / 0.19 7.67 j 10.9 . 
........... .. 

1 50 - - -...-......-...... " " &i.~.ii...i.i..i..i~~~i.i..:~.i..~i~i.~...i.~i.~~~iiii~ 

2,100 24 141.59 [ 0.17 ' 7.66 10.8 i 
...... i- "" ..-........-..-. ?-" " " "" " > " .............. ...... "" " : 

1 50 

2.640 [ 24 ' 148.63 0.16 7.64 10.7 
............... 

1 50 
.- .-.---- ----.-- -" "." " " " 

3,000 24 152.10 f 0.16 f 7 . 6 4 '  11.2 i 
.............. . 150 

" ..--. & ..-.---.....-.--.--. $ " " ; " " ; -.- " 

3.540 [ 24 158.68 0.15 7.91 , 10.7 
................ . 1 75 

.- "-&..- - . . - - - - .  ".."..,."-i. " " ; " &...".."."..." : -- 
4,020 24 [ 161.96 1 0.15 . 7.82 1 10.7 1 

....... .... ..... 
1 60 

i. - - . - -  6 " &." " " "4 " .- &.".."-"" " " --- 
4.500 23 , 164.00 , 0.1 4 7.70 I 10.9 151 
" &..., ----" ---- i.. -.--- " ; " .- j.." .- " "&. " ""...4 " ...---....-...-.. 
5,040 [ 23 168.05 j 0.1 4 / 7.67 1 10.7 1 

..................... ........ ..... .... ...... ...... 
1 50 

.-...--.-. ,.--&.. ..---i- --.- " -"" i.....i....ii..i.i i.i..-.i ~~.;i~iii..iii~iii~i~ii~i.i~iii~~ 

5,520 23 1 171 .OO 1 0.1 3 [ 7.67 10.6 , 
....... ......... " .-..--- &.. - - . - .  ; - + " " ....-.. i .... iii.~iii.iiiii ---" ........ i..i..ii~~.i.~ 

1 50 

6,000 24 174.80 , 0.14 7.68 1 11.2 , 

...... .. .... ................. .... 
152 

-.-.&iiiiii.i.i ..i~i.iii.~.i.. &." ~...i~iiiii.iii ...." ..i.i..i.iiii..i.i.iiiiii.ii.i.iii.iiiiii:iiiii.iiiiiii~iiiii. iiiiii&i...i " ..i.i...i~.ii..ii.i..iii.i.ii~.iiii~ii.~~i..ii~... - 
6,540 [ 24 177.69 f 0.1 4 7.70 / 10.8 i 

... " i..ii.i~ii.~.~i~~i~i..i.ii.iiii.~ii.i.i...i..i..i.i...i..iii.iiiiii..ii... ........................................ i...ii;i ......... ". .............. iiiiii~~.iiii --.- i - 
1 50 

7,200 23 / 181.09 f 0.13 . 7.69 / 10.9 1 151 

Results. Analysis of the time drawdown graph presented on Figure 3.10 indicates dynamic 
equilibrium conditions were not attained during the test, and suggests an impermeable hydrologic 
barrier exists within the radius of influence of the well. The implication is that no discharge rate 
could be continuously sustained. The presence of a bamer is conspicuous due to the change in the 
slope of the time drawdown data at approximately 360 minutes. The barrier appears to lie within 
2,700 feet of Bairoil 1A because water levels in Bairoil2A and M2, which are located approximately 
2,700 and 3,650 feet, respectively, from Bairoil lA, were not impacted during the test. While the 
source of the boundary condition is unknown, the Reed Creek fault mapped by Reynolds (1968) may 
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be the source although it is not mapped between Bairoil 1A and 2A. Other possible explanations 
may be that the sandstones are laterally discontinuous within the screened portion of the Battle 
Springs Aquifer, and that the well, because it lies in the recharge area, is dewatering the confined 
sandstone aquifers. 

A summary of the constant-rate test is presented on Table 3.3. Constant-rate test data for two 
of the three monitored wells are graphically summarized on Figures 3.10 and 3.1 1. Water level data 
for M2 are not presented graphically because the water level in the well did not change appreciably 
over the course of the test. 

Wyoming Water Development Commission 
Bairoil Well 2A 

Observation Well Data 
July 10-21, 2001 

711 0101 711 1101 711 2/01 711 3101 7114101 711 5101 711 6101 711 7101 711 8101 711 9101 7120101 7121101 

Date 

Figure 3.1 I: Depth to water and barometric pressure data recorded for Bairoil2A during the stepped and constant rate 
testing of Bairoil 1A. Note that although water levels fluctuated during the tests, these fluctuations appear to be directly 
related to changes in barometric pressure only, not to pumping from Bairoil 1A. 

Analysis of the time drawdown data for Bairoil 1A revealed hydrogeologic parameters for the 
Battle Springs Aquifer that were consistent with those acquired during the stepped rate test and 
previous aquifer testing of Bairoil2A. Based on Jacob straight-line analysis of the time drawdown 
data for Bairoil 1 A, the transmissivity of the Battle Springs Aquifer is approximately 249 gpdft. As 
discussed previously, transmissivity values of 246 to 485 gpdfi were calculated from stepped rate 
test data. Similar transmissivities of 147 gpdft and 298 gpdfi were calculated for Bairoil2A based 
on constant rate test data (Lidstone, 2000). Assuming an aquifer thickness of 235 feet, the hydraulic 

Lidstone and Associates, Inc. 
October 3 1,200 1 

Final Report: Bairoil Water Supply Project, Level 11, Phase IV 
26 K:\OPEMWYWDCI OI\FINAL WELL 1A RPT 10-10-01 MES.DOC 



conductivity for the two wells ranges from 0.6 gpd/ft2 and 2.1 gpd/ft2. According to Freeze and 
Cherry (1 979), this range in hydraulic conductivity is typical of consolidated sandstone. 

As shown on Figure 3.12, recovery data for Bairoil 1A were graphed to assess any 
differences in hydrogeologic parameters calculated fi-om pumping and recovery data, and to evaluate 
any potential operational constraints due to aquifer recharge and recovery time requirements. 
Analysis of the recovery data revealed a transmissivity of 162 gpdft, which despite being lower was 
similar in magnitude to values acquired during the pumping phase of the constant-rate test. While 
the transmissivities calculated from stepped and constant-rate test data were similar, water level 
recovery following both tests was quite different. Following the 19-hour recovery period for the 
stepped rate test, the water level in Bairoil 1A recovered 98.7% and remained only 3.3 feet below the 
pre-test static water level. However, the water level in the well following the five day constant-rate 
test and 54 hour recovery period recovered only 84.6% and stood approximately 28 feet below the 
static water level. While this lack of full recovery following extended pumpage indicates the well is 
not suitable for redundant supply purposes or continuous pumping, it could be relied upon for 
supplementary supply. 

Wyoming Water Development Commission 
Constant Rate Aquifer Test 

Bairoil Well I A ,  Recovery Data 
July 12-17, 2001 

Figure 3.12: 
Recovery data for 
Bairoil 1A following 
termination of the 

24 
constant rate aquifer 
test. Note that 

23.8 
approximately 54 hours 
following shutdown of 

23.6 
the pump the water 
level in the well 
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Review of the pumping and recovery data for the constant-rate test indicates Bairoil 1A is 
capable of supplying approximately 20 gpm with only negligible impact on Bairoil2A or nearby 
springs. Trend analysis of the data indicates recovery periods of at least one and 16 days would need 
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to be allocated for the well to fully recover from 12 hours or 5 days of pumping, respectively. 
Assuming similar conditions, full recovery from two months continuous pumpage would likely 
exceed 190 days. Despite its apparent limitations, the well could be operated in such a manner to 
take advantage of its yield during both peak demand and normal pumping periods. 

3.5 Water Quality 

During the course of this investigation, eight water quality samples were obtained from 
Bairoil 1A to compare with water quality data fiom Bairoil2A, and to evaluate differences in water 
quality with time. As with Bairoil2A, the water quality from the well was a serious concern because 
of the widespread presence of radionuclides in the Battle Springs Formation in the Bairoil area. 
Following completion of the stepped-rate test on July 1 1,2001, a water sample was collected from 
the well for Radium 226 and WDEQILQD Chapter VIII constituents to characterize the gross 
chemistry of the ground water. Starting July 12, 2001, water samples were collected daily from 
Bairoil 1A during the constant-rate test for Radium 226 analysis. A final water sample was collected 
from the well on July 17, 2001, for analysis of EPA Safe Drinking Water Act Phase IW 
constituents. Energy Laboratories of Casper, Wyoming, performed the analyses on all collected 
samples. In addition, field water quality measurements including pH, specific conductance, and 
temperature were collected during constant-rate testing. Results for select constituents detected 
during these analyses are summarized in Table 3.4 for comparison with water quality results fiom 
Bairoil2A. Complete analytical results for the collected samples are enclosed in Appendix B. 

TABLE 3.4 
Bairoil I A  and 2A 

Water Quality Summary 

Analyte [ Bairoil 1A Bairoil 2A 

Calcium 1 31.5 - 34.5 j 33.9 . ......... ......................................... 
Magnesium 1 3.4 - 3.7 4.1 ... 

Sodium 9.2 - 12.1 j 10.5 
A .--..--...---A ..-&-.---- ......................................... 

Bicarbonate .. ' ' 129 135 ....-..---.-...--. .... ...... 
/ 5.2-6.9 9.1 Sulfate ,." : .... ., ........................................... 

Chloride I cl .O - 2.1 j 3,6 ............. - ............ ..-.* ; - ........................................... 
Nitrate f 0.61 j ~ 0 . 1  ................................. & ........................... .s ............................................. 

Fluoride j 0.20 0.1 6 ..................................... ........... ".&.."- ............................................ 
TDS / 129-130 i 145 ...................................................................... A. ............................................................................ 

PH ' 7.89 - 8.00 j 7.96 . ...........-..- .................. * .. .......................................... 
Uranium 1 0.09 - 0.04 ~0.0003 . -. ... ........... 

Radium 228 f cl .O pCi/l 1 

Notes: Results listed in mg/L unless noted otherwise. 
+ Number following symbol indicates precision of measurement. 
< Symbol indicates constituent concentration was below laboratory method detection limits. 

Bairoil 1 A 

i Radium 226 
Oate (pci/~) 

7/11/01 j 0.9k0.2 . . ......... 
711 2/01 j 0.4 + 0.2 ..-.--.-.-.a,--.---.-- - 
711 3/01 . 0.4 + 0.2 ...__ __ ........................................ 
7/14/01 1 <0.2 .............................. ......................... "4 

7/15/01 / c0.2 
7/16/01 j 0.3 + 0.2 ................. . 
711 7/01 0.5 k 0.2 
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Review of the data presented in Table 3.4 indicates ground water fiom Bairoil 1A meets both 
WDEQIWQD Chapter VIII Class I water quality standards and the National Primary Drinking Water 
Standards. The calcium bicarbonate type water derived fiom this well also appears to meet the 
radiological criterion for combined total radium 226 and 228 as well. The average concentration of 
0.4 pCi/L for radium 226 in Bairoil lA  is less than the average of 3.2 pCi/L derived fiom Bairoil2A 
(Lidstone, 2000). In addition, radium 228 concentrations in two samples collected from Bairoil 1 A 
were below the laboratory method detection level. These values are below the recently revised 
(October 1999) National Primary Drinking Water Standard for combine total radium 226 and 228 of 
5 pCi/L. 
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4.0 CONCEPTUAL DESIGNS AND COST ESTIMATES 

4.1 New Well and Additional Transmission Line 

The project team has prepared costs to extend a transmission line fiom Bairoil 1A to the 
proposed line from Bairoil 2A along two alternate routes, as shown on Figure 4.1. In both 
alternatives, the water transmission line would be buried approximately 8 feet below ground surface 
and pass entirely through BLM land between the new well and transmission line currently involved 
in the Level I11 investigation. Single-phase power for a submersible pump would be provided along 
either route via a new electric power line. The buried power line should be placed in the same trench 
as the water line at an approximate depth of 30-36 inches, and should be connected to the power line 
from Bairoil 2A. Estimates of the probable costs to develop the ground water supply have been 
presented in Tables 4.1 and 4.2. These estimates include the costs of Bairoil 1A. 

For alternative 1, the transmission line would extend approximately 4,700 feet along the 
existing road and would connect with the proposed line approximately 2,300 feet downstream from 
Bairoil 2A. This location is just downstream of the gate valve in the proposed transmission line 
from Bairoil2A. The pipeline would have a downhill grade for its entire length and the average 
grade from the wellhead to the connection with the proposed line would be approximately 6.3 
percent. The line would be constructed of Cinch diameter PVC DR14 pipe, rated to 200 psi. The 
pipeline has been designed with PVC DR14 because of the corrosive nature of the soils and 
anticipated line pressures. A pressure relief valve should be installed upstream of the connection to 
the pipeline from Bairoil 2A to reduce and maintain line pressures in accordance with the 
manufacturer's rating. A check valve should be placed in the existing line coming down from 
Bairoil2A to prevent backflow into the well. In addition, a gate valve should be placed in the line 
from Bairoil 1A upstream fiom the connection in order to isolate the line, if necessary. A gate valve 
should be placed in the pipeline approximately 2,200 feet from Bairoil 1A for line testing and 
replacement. Costs associated with this alternative are summarized in Table 4.1. 

For altemative 2, the new line would be constructed from Bairoil 1A to Bairoil2A along a 
shorter route down the existing drainage and would connect to the pipeline from Bairoil 2A at a 
point just below the well, as shown on Figure 4.1. This proposed alignment would extend 
approximately 2,300 feet from Bairoil 1 A to the transmission line fiom Bairoil2A and Abel Springs. 
The pipeline would have a downhill grade for its entire length with an average grade of 7.4 percent. 
The transmission line would be constructed of Cinch diameter PVC DR-14 pipe. Both a pressure 
relief valve and a shutoff valve should be installed in the line just upstream of the connection with 
the transmission line from Bairoil2A to lower entry pressures into the existing line and maintain the 
required line pressures. The power line could also be placed in the new pipeline trench at about a 
depth of 30-36 inches. Costs associated with this alternative are sumarized in Table 4.2. 

At this time, alternative 1 is generally favored over altemative 2. The advantage of 
alternative 1 is that all pipeline construction would be completed along an existing disturbance, the 
BLM access road. The advantage of altemative 2 is that a shorter pipeline would be required to 
connect Bairoil 1A with the transmission line that is currently being installed. However, this 
alternative would require not only a potentially more complicated archaeological clearance from 
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BLM, but also construction access across undisturbed land. For these reasons, alternative 1 may be 
the easier option to build. 

Bairoil 1A will be used to supplement the water supply from Abel Springs and Bairoil2A. 
Pump testing of the well indicated that Bairoil 1A could sustain a pumping rate of 20 gpm on an 
intermittent basis. The total pumping head for the proposed pump unit will be approximately 550 
feet. Assuming the pump and motor are each approximately 80 percent efficient, the minimum 
motor size to meet the above conditions is 7.5 HP. For purposes of this report, the motor was sized 
at 7.5 HP utilizing a single-phase power source. Well operation and system telemetry would be 
controlled through a radio unit based on monitoring of water levels in the 350,000-gallon storage 
tank. 
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TABLE 4.1 
Estimate of Probable Costs 

to Develop a Ground Water Supply-Alternative 1 

Total construction costs include all costs associated with installing transmission line and well equipping, but do not 
include well construction costs. 

* Total includes all costs to drill, install, equip, and connect Bairoil 1A to the transmission system. 

Item 

Purchase Level 11 (2001 ) production well 

Construction Mobilization 

4-inch PVC DR 1 4 @ 200psi 

Fittings, 1 1 .25O, 22.501 45O, 90" 

4 inch gate valve and valve box 

Air relief valve and vault 

Blow off fitting and drain 

PRV's + manhole 

Excavation/backfill 

Bedding 

Submersible Pump, single phase, 7.5 HP, includes labor 

Power line to well 

Telemetry from tank to well 

Labor (pump setting, plumbing, electrical, fencing, 
mobilization) 

SUBTOTAL ( 1 ) 

Lidstone and Associates, Inc. 
October 3 1,200 1 

Unit Price 
Price PP 

$43,134.00 

$ 25,000.00 

$ 5.00 

$ 2,000.00 

$ 1,000.00 

$ 3,000.00 

$ 3,000000 

$ 5,000.00 

$ 12.50 

$ 3.00 

$ 12,000.00 

$ 39,000.00 

$ 9,000.00 

$20,000.00 
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Cost 

$ 43,134.00 

$ 25,000.00 

$ 23,500.00 

$ 2,000.00 

$ 3,000.00 

$ 3,000.00 

$ 3,000.00 

$ 5,000.00 

$ 58,750.00 

$ 14,100.00 

$ 12,000.00 

$ 39,000.00 

$ 9,000.00 

$ 20,000.00 

$ 21 7,350.00 

ENGINEERING 1 0% OF SUBTOTAL (1 ) 

SUBTOTAL (2) 

CONTINGENCY @ 15% OF SUBTOTAL (2) 

TOTAL CONSTRUCTION COSTS1 

SURVEYING 

GEOTECHNICAL INVESTIGATIONS 

PERMllTlNG COSTS 

FINAL PlANS/SPECIFICATIONS 

EASEMENT ACQUlSllONS (LEGAL FEES) 

TOTAL (3j2 

Unit 

L.S. 

L.S. 

L.F. 

L.S. 

EA 

EA 

E A 

EA 

L.F. 

L.F. 

EA 

EA 

EA 

L.S, 

$ 21,735.00 

$ 239,085.00 

$ 35,862.75 

$ 274,947.75 

$ 5,000.00 

$ 6,000.00 

$ 1 0,000.00 

$ 30,000.00 

$ 5,000.00 

$ 374,08 1 -75 

QuanMy 

1 

1 

4,700 

1 

3 

1 

1 

1 

4,700 

4,700 

1 

1 

1 

1 



TABLE 4.2 
Estimate of Probable Costs 

to Develop a Ground Water Supply-Alternative 2 

Total construction costs include all costs associated with installing transmission line and well equipping, but do not 
include well construction costs. 

Total includes all costs to drill, install, equip, and connect Bairoil 1A to the transmission system. 

ttem 

Purchase Level 11 (200 1 ) production well 

Construction Mobilization 

4-inch WC DR14 @ 200psi 

Fittings, 1 1.25O, 22.5O, 45O, 90' 

4 inch gate valve and valve box 

Air relief valve and vault 

Blow off fitting and drain 

PRV's + manhole 

Excavation/backfill 

Lidstone and Associates, Inc. 
October 3 1,200 1 

Unit 

L.S. 

L.S. 

L.F. 

L.S. 

€A 

EA 

EA 

EA 

L.F. 
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Cost 
1 

$ 43,134.00 

$ 25,000.00 

$ 1 1,500.00 

$ 1,500.00 

$ 1,400.00 

$ 3,000.00 

$ 3,000.00 

$ 5,000.00 

$ 28,750.00 

$ 6,90OnO0 

$ 1 2,000.00 

$ 24,000.00 

$ 9,000.00 

$ 20,000.00 

$ 151,050.00 

ENGINEERING 10% OF SUBTOTAL (1 ) 

SUBTOTAL (2) 

CONTINGENCY @ 15% OF SUBTOTAL (2) 

TOTAL CONSTRUCTION COSTS1 

SURVEYING 

GEOTECHNICAL INVESTIGATIONS 

PERMIlllNG COSTS 

FINAL PLANS/SPECIFICATIONS 

EASEMENT ACQUISITIONS (LEGAL FEES) 

TOTAL (3j2 

Quantity 

1 

1 

2,300 

1 

2 

1 

1 

1 

2,300 

2,300 

1 

1 

1 

1 

$ 1 5,105.00 

$ 166,155.00 

$ 24,923.25 

$ 191,078.25 

$ 5,000.00 

$ 6,000.00 

$ 1 2,000.00 

$ 30,000.00 

$ 5,000.00 

$ 292,212.25 

Unit Price 
Price PP 

$43,134,00 

$ 25,000.00 

$ 5.00 

$ 1,500.00 

$ 700.00 

$ 3,000.00 

$ 3,000.00 

$ 5,000.00 

$ 12.50 ---- 
$ 3.00 

$ 12,000.00 

$24,000.00 

$ 9,000,OO 

$ 20,000.00 

Bedding 

Submersible Pump, single phase, 7.5 HP, includes labor 

Power line to well 

Telemetry from tank to well 

Labor (pump setting, plumbing, electrical, fencing. 
mobilization) 

L.F. 

EA 

EA 

EA 

L,S, 

SUBTOTAL (1 ) 



5.0 PERMITTING AND ENVIRONMENTAL ISSUES 

For this project to proceed with additional construction, the Town will be required to obtain 
certain permits, rights of way, and easements. State, county, and federal agencies must be contacted 
and informed regarding the additional Level I11 work. In most instances, the initial contacts have 
already been made. The following issues for the new well and additional transmission line must be 
addressed during final design: 

Easements. Easements will be required for the transmission line and the power supply line 
through the USDI-Bureau of Land Management (BLM). In order to secure an easement, a 
Cultural Resources Survey will need to be performed along the proposed routes. Clearance 
for the proposed activities must be obtained from the State Historic Preservation Office 
(SHPO) as well as the BLM. The US Fish and Wildlife Service (USFWS) may require a 
survey for Threatened and Endangered Species. 

USACE $404 Permit. The pipeline will cross one drainage that would qualify as a Water of 
the United States (due to the presence of a defined bed and bank) and will potentially qualify 
as a Jurisdictional Wetland. These construction activities may require a $404 permit from 
the USACE and $401 authorization from the State of Wyoming. 

WDEQ/WQD Permit to Construct. The transmission line fiom each well to the existing Abel 
Springs pipeline will require a "Permit to Construct" from the WDEQ/WQD. 

Water Rights Permit. Upon completion and placement of the production pump in the well, 
the appropriate completion forms must be submitted to the WSEO and the new water right 
adjudicated by the State Board of Control. A Statement of Beneficial Use should also be 
filed with the WSEO. 

Power Company Coordination. The power company that owns the power line extending 
&om Bairoil to the top of Whiskey Peak must be contacted to arrange a power connection 
&om the line to the well. 
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6.0 ECONOMIC ANALYSIS AND ABILITY TO PAY 

Further explained in Section 7.0, LA recommends the Town consider the purchase of the well 
to provide supplementary supply to help meet peak demand from the distribution system. 
Considering a Level I11 project that will connect Bairoil2A to the Town's distribution system is 
currently underway, the benefits of utilizing this well outweigh the costs of equipping the well and 
constructing additional pipeline to the well. The pipeline could be constructed along existing BLM 
roads and tie into the pipeline from Bairoil2A at some point downstream. LA estimates the total 
cost of adding the new well and transmission line to the current Level I11 project would be either 
$374,08 1.75 or $292,2 12.25, depending upon the alternative route selected. The final route selected 
should be based on archaeological clearance and BLM right-of-way considerations. 

There are several potential sources for funding this project, including the following: 

Private financing through the Town of Bairoil 
Wyoming Water Development Commission: 50% grant, 50% loan 
Rural Utilities Service Loan: interest rate of 5% 
Wyoming State Revolving Fund: interest rate of 4% 
Wyoming Mineral Royalty Grants: up to 50% match 
Wyoming State Lands and Investments Loan: interest rate of 7.25% with 1% 
origination fee 

Funding from the Wyoming Water Development Commission can be secured for the project. 
The money available would be in the form of a 50% grant and 50% loan at an interest rate of 7.25 

percent. 

Funding options through the Rural Utilities Services (RUS) are limited because the Town 
cannot qualify for grants due to its per capita income. However, the Town could qualify for a loan. 
To be eligible for funding through the RUS, a bond election must be held at the cost of $2,000 to 
$5,000 to guarantee the loan, and an Environmental Report (ER) must be prepared. LA previously 
prepared an ER and submitted it to the WWDC in 1999. 

Funding from the Wyoming State Revolving Fund (SRF) is available at an interest rate of 
4%. Money from this program is made available based on a "need basis" which is judged on a point 
system. 

Table 6.1 presents the financing options for the ground water supply development. The 
Town has previously made the determination that they will not apply for RUS or SRF funding. With 
that in mind, LA has only presented the WWDC fbnding option in Table 6.1. For the purposes of 
this presentation we have incorporated a WWDC loan portion of the grant/loan package. Previously, 
the Town has chosen not to request the WWDC loan. 

Lidstone and Associates, Inc. 
October 3 1,200 1 

Final Report: Bairoil Water Supply Project, Level 11, Phase IV 
36 K:\OPEN\WYWM=IOI\FINAL WELL I A RPT 10-10-01 MES.MX: 



TABLE 6.1 
Financing of Ground Water Supply Development 

2 Pump replacements 

Additional monthly costs associated with Bairoil 1 A reflect discussions with Mr. Tony Rigano. 

Lidstone and Associates, Inc. 
October 3 1,200 1 

Final Report: Bairoil Water Supply Project, Level 11, Phase IV 
K:\OPEMWYWDClOl\FINAL WELL 1A RPT 10-10-01 MES.DOC 



7.0 RECOMMENDATIONS 

This report documents the results of the additional Level I1 investigation for the Town of 
Bairoil Water Supply Project. Based on this investigation LA recommends the following: 

Equip and utilize the new Battle Springs well. The purpose of this extension of the Level I1 
Project has been to drill, construct, and test another water supply well that could both augment 
existing supply sources and provide some measure of redundancy for the Bairoil Water Supply 
System. While analysis of the aquifer test data revealed Bairoil 1A cannot be relied upon as a sole 
source of redundant supply, there are several good reasons to believe this well will prove useful. 
Bairoil 1A yields calcium bicarbonate type ground water with lower radionuclide concentrations 
than Bairoil2A. For t h s  reason and because the well will yield 20 gpm through constant pumping 
over short durations, LA recommends the Town consider using this well for supplementary supply 
purposes. Due to its relatively short distance from Bairoil 2A, this well could be tied into the 
transmission line with as little as approximately 2,300 feet of additional pipeline. This work is 
eligible for WWDC funding, and costs have been prepared and presented in Tables 4.1 and 4.2. 

Because Bairoil 2A will soon be brought online to augment water obtained from Abel 
Springs, the Town will have an adequate supply to meet current demand and will likely no longer be 
dependent upon Merit Energy's Battle Springs pipeline. With the addition of Bairoil 1 A, the Town 
will probably be able to meet DEQIWQD recommended peak daily demand. However, the 
combined sustained flows of the two wells will not meet peak daily demand as estimated from the 
1997 flowmeter records. In addition, there is no redundant ground water supply available if and 
when Bairoil2A requires maintenance or fails. Nevertheless, Abel Springs provides water supply 
redundancy, and the connection to this source should be maintained. While the Battle Springs 
pipeline provides further redundancy, the connection to th~s pipeline could be severed at such time as 
the source is, for whatever reason, no longer viable. 

7.1 Operations and Maintenance Consideration 

Due to the relatively slow recovery of Bairoil lA, LA recommends the Town operate this 
well on a regular schedule of pumping and recovery to maximize its usefulness. While pumping 
Bairoil 1A will likely yield a relatively stable discharge of approximately 20 gpm, drawdown 
associated with longer continuous pumping periods generally accelerates with time, and will result in 
higher operational costs and shorter well life. Therefore, LA recommends pumping this well for 12 
hour cycles. Following a recovery period of approximately six hours, the pumping and recovery 
cycle could be resumed. Such an operational schedule would likely result in an operational static 
water level of approximately 275 feet bgs and an operational water level range of 226 to 385 feet 
bgs. While such use would likely expose the upper screened interval between 337 and 352 feet, LA 
is confident that operation would not likely result in air entrainment, pump cavitation, and turbid 
water production if the pump were set between the two lower screened intervals. Although the upper 
screen was exposed during the constant-rate aquifer test after 12 hours of pumping, none of these 
possible conditions were encountered during the remainder of the five day test. 
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To monitor well operation and optimize operation as necessary, LA recommends the Town 
purchase and install a water level monitor in the well. In-Situ, Inc., of Laramie, Wyoming, and 
others manufacture such devices to be highly accurate and easily used. Water level data recorded by 
the device could be used during operation to monitor water levels and adjust pumping and recovery 
periods accordingly. The data can also be used in combination with discharge measurements and 
power consumption records to assess potential problems with the well, pump, or aquifer for the 
purpose of scheduling maintenance or assessing well failure. These devices are relatively 
inexpensive and well worth the investment. 
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Appendix A 
Wyoming State Engineer's Office 

Well Permits 



FORM 1J.W. 5 . . -. - 
Rev. 3-95 
FILING FEE SCFIEDULE STATE OF WYOMING 
ON REVERSE SIDE OFFICE OF THE STATE ENGINEER 

HERSCHLER BLDG.. 4-E CHEYENNE, WYOMING 82002 

APPLICATION FOR PERMIT TO APPROPRIATE GROUND WATER 

APPLICATION FOR WELLS AND SPRINGS 
p*q'cno SEF 2 7  20110 
FILMED 

Note: Only springs flowing 25 gallons per minute or less, where I re proposed use is 
domestic andlor stock watering, will be considered as ground water appropriations. 

FOR OFFICE USE ONLY 

127235 '1 PERMIT NO. U.W. -- I 
WATER DIVISION NO. / DlST T /O I U.W. DISTRICT F - ~ G ,  I 

Temporary Fillng NO. U.W. XL] - 7 - /a 4 -. 
NOTE: Do not fold this form. Use typewriter or print neatly 

with black ink. 
ALL ITEMS MUST BE COMPLETED BEFORE 

APPLICATION IS ACCEPTABLE 

NAME AND NUMBER OF WELL or SPRING RH-1 

1. Name of applicant(s) Wyoming Water  D e v e b m e n t  CcmdsS;LPn Phone: (707) 7 7 7 - 7 6 7 4 -  

2. Address of applicant(s) ~ a s c h l c  ~1 
(MAILING ADmE%).--- 

1 W s - u t h S L , A e y e n n e S l r r  820a7 
(CITY) ( TATE) (ZIP) 

3. Name & address of agent to receive correspondence and notices C h r i s  L i d  stone. L i d  s t o n e  and A s s o c i a t e s  . IRC . 
(ZIP) 

4. Use to which the water will be applied: 

Domestic: Use of waler in 3 sinqle fnnrily dwellings or less, noricomrnercial watering of lawns and gardells 
totalling one acre or less. Number of Iiouses served? . 

Stock Watering: Normal livestock use at fo~tr tanks or less witliin one niile of well or spring. Stockwatering pipelines 
and commercial feedlots are a miscellaneous use. Number of stock tanks? . 

Irrigation: 

Municipal: 

Industrial: 

Watering of commercially grown crops (large-scale lawn watering of golf courses, cemeteries, recreaticri 
areas, etc., is miscellaneous use). 

Use of water in incorporated Towns anti Cities (use of waler in unincorporated towns, subdivision*:, 
improvement districts, mobile home parks, etc. are classified as miscellaneous use). 

Long term use of water for the manufacture of a product or production of oillgas or other minerals 
(oil field water flood operations, power plant water supply, etc.). (Describe in REMARKS) 

Miscellaneous: Any use of water not defined under previous definitions such as stockwater pipelines, subdivisions, 
mine dewaterinq, mineral / oil exploration drilling, reclamation ptlrposes, potable and sanitarv supplics 
in offices or light manufacturing, animal waste management, etc. Describe miscellaneous us? 
completely: - -  -- . .- ---- 

Monibr. Obse~vation or a Test Well: (Desmibe in REMARKS) 

5. Location of the well or spring: (NOTE: Quarter-quarter (40 acre subdivision) MUST be shown. EXAMPLE: SE 114 NW 114 11f 
Sec. 12, Township 14 North, Range 68 West.) 

- - J z . ~ ~ ~ ~  County . -4~- 114 JE 111 of Sec. --Lg, T. N., R. W. of the 6th P.M. (or W.R.M 1, 
Wyoming. If located In a platled subdivision, also provide Lot -- Block of the 
Subdivision (or Add'n) of . Resurvey Localion: Tract , (or Lot) 

6. Estimated depth of the well or spring is - 600 feel. 

7. (a) MAXIMUM instantaneous flow of water to be developed and beneficially used: 0 --- gallons per rninut-. 
NOTE: If for domestic and I or stock use. this application will be processed for a maximum of 25 gallons per minute. For s 
spring, after approval of this application, some type of artificial diversion or improvement must be constructed to qualify for a 
water right. 

(b) MAXIMUM volumetric quantity of waler to be developed and beneficially used per calendar year: 63 . . 
Circle appropriate units: (Gallons) (Acre Feet) A four person fatnily utilizes approximately one (1) acre-foot of water per yefir 
or 325,000 gallons. 

8. Mark the point(s) or area(s) of use in the tabulation box below. 

9. If for irrigation use: 
a. Describe MAXIMUM acreage to be irrigated in each 40 acre subdivision in the tabulation box above. 
b. Land will be irrigated from this well only. 
c. Land is irrigated from existing water right(s) with water from this well to be additional supply. Describe existing water right@) 

under REMARKS. 

TABULATION BOX 

10. If for irrigation use, describe method of irrigation, i.e. center pivd sprinkler. flood, etc.: 

127235 SEE REVERSE SIDE 

Permit No. U.W. 
954 136 Book No. Page No. - 

TWP RNG 

-- 

TOTAL -1 
SE 114 

I 

SEC NE!& 

-- 

-. 

NWW SWW 

- 

SE'k 
NE 114 NW 114 SW 114 

NEN SWW NW% NE% SW!$ SE!4 NE'k NW!4 SEW NWW SWW SEW 



1 I. The well or spring IS to be coristructed on larids owned by -Bureau nf Land u g e m e n t  
(The granting of a permit does not constitute the granting of right-of-way, If any easement or right-of-way is necessary in connection 
with this application, it should be understood that the responsibilily is the applicant's. A copy of the agreement should accompany 
this application, if the land is privately owned and the owner is not the co-applicant.) 

12. The water is to be used on lands owned by N/A -- 
(If the landowner is not the applicant, a copy of the agreement relating to the usage of appropriated water on the land should 
be submitted to this office. If the landowner is included as co-applicant on the application, this procedure need not be followed.) 
NOTE: Water rights attach to the area(s) andlor point(s) of use. 

REMARKS: - Explorat il?n oreh led-or-wa t er sup.pl9- purpclsesa~he hn 
as a water we11 +id?--- will be abandoncd-in-place 

Under penalties of perjury, I declare that I have examined this application and lo the best of my knowledge and belief it is true, 
correct and complete. 

THE LEGALLY REQUIRED FILING FEE MUST ACCQMPANY THIS APPLICATION 

DOMESTIC P.NDIOR STOCK WATERING USES 
(Oamestk use Is d e L d  as use of water In 3 single family dwellings or less. 

noncommercial waterhg of lawns and gardens totalling one acre or less.) 

IRRIGATION, MUNICIPAL, INDUSTRIAL, MISCELLANEOUS $50.00 

MONITOR (To: r:\\t.. .YEI tneasurements or chemical quality sampling) or TEST WELL NO FEE 

- IF WELL WILL SERVE MULTIPLE USES, SUBMIT ONLY ONE (THE HIGHER) FILING FEE. - -- ---------- 
THIS SECTION IS NOT TO BE'FILLED IN BY APPLICANT 

THE STATE OF WYOMING ) 
) ss. 

STATE ENGINEER'S OFFICE ) 
This instrument was received and filed for record on the 27TH day of JULY , A.D. 

Xi4 2000, at 1 : 15 o'clock P M. 

~ e r 4 i t  NO. U.W. 1 2 7 2 3 5 

THIS IS TO CERTIFY that 1 have examined the foregoing application and followirig limitations 
and conditions: 

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

Gr8nling of a permit does not guarantee the rigtit to have the water level or artesian pressure in the well maintained at any specific 
level. The well should be constructed to a depth adequate to allow for the maximum development and beneficial use of ground 
water in the source of supply. 

If the well is a flowing artesian well, it shall be so constructed and equipped that the flow may be shut off when not in use without 
loss of waler into sub-surface formations or at tlie land surface. 

%is application is for test purposes only; no water will be beneficially used. This permit 
will be automaticnlly cancelled nn December 31, 2001 or upon receipt o f  an acceptable Statement 
o f  Completion. PROOF OF APPROPRIATION ANLBENEFICIAL USE OF GROUND WATER (FORM U.W. 8) IS 
p- 

WAIVED UNDER THIS PERMIT. --- -- 

Approval of this application may be considered as authorization to proceed with construction of the proposed well or spring. A Statement 
of Completion will be filed within tliirty (30) days of completion of  construction,^: , ' ' " "m 

Completion of construction r for the purposes specified in Item 4 of this application 
will be made by December 3 

Witness my hand this q'h day of U , A.D. 38m. 
4 '  



L idstone and Associates, Inc. 

E~gkeenkg ~ e o h p  & WdLer Resot~rce C O H S ~ I ~ Z N & S  

September 25,200 1 

Ms. Carol Lacy 
State of Wyoming 
State Engineer's Office 
Herschler Building, 4E 
122 West 25th Street 
Cheyenne, WY 82002 

RE: U. W.6 - Statement of Completion and Description of Bairoil 1A Well 

Dear Ms. Lacy: 

Please find enclosed one U.W.6 (137335) for the Test Well. BH-1. Based on our recent meeting 
with the city council of Bairoil, it is unclear whether the town will accept this well and reapply for a 
water right upon title transfer from the Wyoming Water Development Commission. In the event the 
town declines the well, however. it is likely that the U.S. Bureau of Land Management will arrange 
to utilize water from this well most likely for stock watering purposes. 

If you have any questions regarding the completion of this form. please contact me at your earliest 
convenience to discuss your concerns. 

Sincerely, 
LIDSTONE AND ASSOCIATES, INC. 

/7 

Mark E. Stacy, P.G. 
Senior Hydrogeologist 

MES:jab 
Enclosures: UW-6: 177235 (BH- 1) 

Water Quality Analysis 
Send by: mail 

K:'kOPEN\WYWDC I0 I\BAIROIL 1A UW6 COVER LTR TO WYSEO 9-24-01 MES.DOC 

760 Whalers Wq.  Suite 8-300. Fort Collins. Coiorado 80525-3372 7 1 5 Roosevelt, Riverton. Wyoming 8250 1-3662 
(970) 223 4705 fax (970) 223-4706 2-mail waterr< 1idstone.com (307) 856-527 1 fax (307) 856-528 1 



STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

HERSCHLER BUILDING 
CHEYENNE, WYOMING 82002 

(307) 777-61 63 
STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

NOTE: Do not foid this form. Use typewriter 
or print neatly with black ink. 

PERMIT NO. U.W. 
127235 NAME OF WELL (SPRING) BH-1 

1 NAME OF OWNER WYOMING WATER DEVELOPMENT COMMISSION 

2. ADDRESS Herschler Building, 4W; 122 W .  25th Street  
Please check ~f address has changed from that shown on perm11 

city Cheyenne state WY zip code 82002 Phone No. (307) 777-7626 

3. USE OF WATE Domestic Stock Watering Irrigation 0 Municipal Industrial Miscellaneous 
Monitor or Tes% Coal Bed Methane a Explain proposed use (Example: One single family dwelling) 

4. LOCATION OF WELL (SPRING): 5% I4 /r NE of Section 19 , T. 27 N., R. 90 W., of the 6th P.M. (or W.R.M.), 

Subdivision Name N / A  Lot Block 

If surveyed, bearing, distance and reference point: N / A  

5. TYPE OF CONSTRUCTION: Drilleda Mud Rotary D u g 0  Driven Other0 
(Type of Rig) 

Describe: 

6. CONSTRUCTION: Total Depth of WelVSpring 553 ft. 

Depth to Static Water Level 223 11. (Below land surface) 

a. Diameter of borehole (Bit size) 12 . 2  5 inches. 

b. Casing Schedule ~ e w  Used 0 
8 63 diameter from +3 ft. to 553 ft. Material S t e e l / ~ t a i n l e s s  SteelGage 20 

diameter from ft. to ft . Material Gage 

c. Was casing cemented: Yesm N o 0  Cemented Interval, From 0 feet to 2 90 feet. 

d. Number of sacks of cement used 75 type of cement Neat with 8% Bentonite by weight 

e. Perforations: Type of perforator used N/A 
Size of perforalions inches by inches. 

Number of perforations and depths where perforated: 
perforations from 11. to feet. 
perforations from ft. to feet. 

f. Was well screen installed? Y e s B  No 
Diameter: 8 63 slot size: 0 04 0 set from - 337 feet to 352 . 
Diameter: 63 slot size: 0 040 set from 436 feet to 467 . 

8 .63  0 .040  514 534 
g. Was well gravel packed? Yes0"'No Size of gravel 8x12 

h. Was surface casing used: Y e s a  No Was it cemented in place? Y e s a  No 

7. NAME & ADDRESS OF DRILLING COMPANY Barnhart Dri l l ing  , 103 E.  Monroe Ave. . Riverton. WY 82501 

8. DATE OF COMPLETION OF WELL (- iinst-) OR SPRING (first used) 6 /  2 1 /01 

9. PUMP INFORMATION: Manufacturer N/A Type 
Source of power Horsepower Depth of Pump Setting or intake 
Amount of Water Being Pumped Gallons Per Minute. (For Springs or flowing wells, see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. 

10. FLOWING WELL OR SPRING (Owner is responsible for control of flowing well). 
If well yields artesian flow or if spring, yield is N / A  gai.lmin. Surface pressure is Ib./sq. inch, or feet of water. 
The flow is controlled by: valve cap plug 
Does well leak around casing? Yes No 

Permit NO. U.W. 127235 ~ o o k  NO. 954 Page NO. 136 
SEE REVERSE SIDE 



11. If spring, how was it constructed? (Some method of artificial diversion, i.e., spring box, cribbing, etc., is necessary to 
qualify for a water right.) N/A 

12. PUMP TEST: Was a pump test made? Yes Ilq No O 
If so, by whom Pfonghorn Pump Address 44 Sage H i l l ,  Glenrock, WY 82637 
Yield: 7 0 F l . l m i n .  with 1480 81 foot drawdown after hours. 
Yield: gal./min. with l8 O9 foot drawdown after 20 hours. 

13. LOG OF WELL: Total depth drilled 572 feet. 
Depth of completed well 553 feet. Diameter of well 8.63 inches. 
Depth to first water bearing formation 235 feet. 
Depth to principal water bearing formation. Top 510 feet to Bottom 535 feet. 

Ground Elevation, if known 8,080 

DRILL CUTTINGS DESCRIPTION: 

14. QUALITY OF WATER INFORMATION: 
Does a chemical and/or bacteriological water quality analysis accompany this form? Yes 0 No 
It is recommended that chemical and bacteriologic water quality analyses be performed and that the report@) be filed 
with the records of this well. (Contact Department of Agriculture, Analytical Lab Services, Laramie, 742-2984.) 
If not, do you consider the water as: Good [15 Acceptable 0 Poor Unusable 

REMARKS: Good water qua1 i t y  

1 

Under penalties of perjury, I declare that 1 have examined this form and to the best of my knowledge and belief it is 
true, correct and complete. 

From 
Feet 

0 
10 
95 

235 

330 
353 
4 60 
4 80 
510 
53 5 
555 

s ignare  of Owner or Authorized Agent 

I 

Material 
Type, Texture Color 

S i l t y  Sand 
Sandstone 
Mudstone 
sandstone 
M!&t-o_rre- - -  
Sandsto~le 
W!sto.!!-e - ,  

Sandstone - 
Mr~dGbone- 
Sandst?%ee 
FIud%!!% 
Sandstone 

To 
Feet 

10 
95 
235 
280 
330 2 5 0 . -  
353 
4 6 0 
480 
5 10 
53 5 
555 
572 

September 24 0 1 ,20 - 
Date 

FOR STATE ENGINEER'S USE ONLY 

Remarks 
(Cementing, Shutoff) 

Cemented Off 
Cemented Off 
Cemented Off 
Cemented OEE ( 2 9 0 ' )  
Gr-avel Pac_k_ed -- 

--- Gravel -- - Packed 
. -- Gravel -. Pac kej 
.---- Gravel Packed -- - - - 
Gravel Packed 
Gravel - - - - -  Packed 

- - - - - - ~  Gravel Packed 
Gravel Packed (TD) 

Date of Receipt ,20 
7/27/2000 

Date of Priority ,20 - 

Date of Approval ,20 - 

Indicate Water Bearing 
Formation & Name 

B-alktle Sprinns 

Rattle Sprinas 

Datt le  Springs 

for State Engineer 

Indicate Perforated 
Casing Location 

0.040 Slot  Scree 

0.040 Slot  Scree1 

0.0140 Slot  Screel~ 



FORM U.W. 5 
Rev. 3-95 
FILING FEE SCHEDULE 
ON REVERSE SlDE 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

HERSCHLER BLDG., 4-E CHEYENNE, WYOMING 82002 

APPLICATION FOR PERMIT TO APPROPRIATE GROUND WATER 

APPLICATION FOR WELLS AND SPRINGS 
Note: Only springs flowing 25 gallons per minute or less, where the proposed use is 

domestic andlor stock watering, will be considered as ground water appropriations. 

FOR OFFICE USE N Y Temporary Filing No. U.W. 

118633  I NOTE: Do not fold this form. Use typewriter or print neatly 
PERMIT NO. U.W. I with Mack ink. 
WATER DIVISION NO. 
U.W. DISTRICT 

ALL ITEMS MUST BE COMPLETED BEFORE I APPLICATION IS ACCEPTABLE I 
NAME AND NUMBER OF WELL or SPRING BairOil BH-6 

Wyoming Water Development Commission ( 3 0 7 ) 7 7 7 - 7 6 2 6  
1. Name of applicant(s) Phone: 

2. Addressofapplicant(s) Herschler Bldg., 1 2 2  W. 2 5 t h  St., Cheyenne, WY 8 2 0 0 2  
(MAILING ADDRESS) (CITY) (STATE) (ZIP) 

3. Name & address of agent to receive correspondence and notices Chris Lids ' tes Inc 

7 6 0  Whalers Way, Ste. B-200 ,  Fort Collins, CO 8 0 5 2 5  P h o n e : ( 9 7 0 ) 2 2 3 - 4 7 0 5  
(MAILING ADDRESS) (CITY) (STATE) (ZIP) 

4. Use to which the water will be applied: 

Domestic: Use of water in 3 single family dwellings or less, noncommercial watering of lawns and gardens 
totalling one acre or less. Number of houses served? . 

Stock Watering: Normal livestock use at four tanks or less within one mile of well or spring. Stockwatering pipelines 
and commercial feedlots are a miscellaneous use. Number of stock tanks? . 

Irrigation: 

Municipal: 

Watering of commercially grown crops (large-scale lawn watering of golf courses, cemeteries, recreation 
areas, etc., is miscellaneous use). 

Use of water in incorporated Towns and Cities (use of water in unincorporated towns, subdivisions, 
improvement districts, mobile home parks, etc. are classified as miscellaneous use). 

Industrial: Long term use of water for the manufacture of a product or production of oillgas or other minerals 
(oil field water flood operations, power piant water supply, etc.). (Describe in REMARKS) 

I 

Miscellaneous: * Any use of water not defined under previous definitions such as stockwater pipelines, subdivisions, 
mine dewatering, mineral I oil exploration drilling, reclamation purposes, potable and sanitary supplies 
in offices or light manufacturing, animal waste management, etc. Describe miscellaneous use 
completely: 

Monitor. Observation or a Test Well: (Describe in REMARKS) 

5. Location of the well or spring: (NOTE: Quarter-quarter (40 acre subdivision) MUST be shown. EXAMPLE: SE 114 NW 114 of 
Sec. 12, Township 14 North, Range 68 West.) 

Fremont County , SW 114 NW 114 of Sec. 30  , T. 27 N.. R. 90 W. of the 6th P.M. (or W.R.M.), 

Wyoming. If located in a platted subdivision, also provide Lot - Block - of the 
Subdivision (or Add'n) of . Resurvey Location: Tract , (or Lot) 

6. Estimated depth of the well or spring is 6 0 0  feet. 

7. (a) MAXIMUM instantaneous flow of water to be developed and beneficially used: 0 gallons per minute. 
NOTE: If for domestic and / or stock use, this application will be processed for a maximum of 25 gallons per minute. For a 
spring, after approval of this application, some type of artificial diversion or improvement must be constructed to qualify for a 
water right. 

(b) MAXIMUM volumetric quantity of water to be developed and beneficially used per calendar year: 0 
Circle appropriate units: (Gallons) (Acre Feet) A four person family utilizes approximately one (1) acre-foot of water per year 
or 325,000 gallons. 

8. Mark the point@) or area@) of use in the tabulation box below. 

TABULATION BOX 

9. If for irrigation use: 
a. Describe MAXIMUM acreage to be irrigated in each 40 acre subdivision in the tabulation box above. 
b. Land will be irrigated from this well only. 
c. Land is irrigated from existing water right(s) with water from this well to be additional supply. Describe existing water right(s) 

under REMARKS. 

10. If for irrigation use, describe method of irrigation, i.e. center pivot sprinkler, flood. etc.: 

118G33 
SEE REVERSE SlDE 

Permit NO. U.W. Book NO. Page NO. 84  897 



11. 1 he well or sprlng IS to be constructed on lands owned by U U L e d U  OL Ld'lu lvlalldyellierl 
(The granting of a permit does not constitute the granting of right-of-way. I f  any easement or right-of-way is necessary in connection 
with this application, it should be understood that the responsibility is the applicant's. A copy of the agreement should accompany 
this application, if the land is privately owned and the owner is not the co-applicant.) 

12. The water is to be used on lands owned by N/A 
(If the landowner is not the applicant, a copy of the agreement relating to the usage of appropriated water on the land should 
be submitted to this office. If the landowner is included as co-applicant on the application, this procedure need not be followed.) 
NOTE: Water rights attach to the area(s) and/or point(s) of use. 

REMARKS: Exploration Borehole For Water S u w l v  Purposes. The borehole will 
not be completed as a water well and will be abandoned in place. 

Under penalties of perjury, I declare that I have examined this application and to the best of my knowledge and belief it is true, 
correct and complete. 

Aft.; 
Signature of Applicant or Authorized Agent P I d Date 

THE LEGALLY REQUIRED FILING FEE MUST ACCOMPANY THlS APPLICATION 

DOMESTIC AND/OR STOCK WATERING USES 
(Domestic usr is d~fined as use ol water in 3 single family dwellings or less. 

noncommercial watering of lawns and gardens totalling one acre or less.) 

IRRIGATION, MUNICIPAL. INDUSTRIAL, MISCELLANEOUS $50.00 

MONITOR (Fo: .vale. ,el measurements or chemical quality sampling) or TEST WELL NO FEE 

IF WELL WILL SERVE MULTIPLE USES, SUBMIT ONLY ONE (THE HIGHER) FILING FEE. - 
THIS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

THE STATE OF WYOMING ) 
) ss. 

STATE ENGINEER'S OFFICE ) 
This instrument was received and filed for record on the 4th day of August , A.D. 

19 99 , at 9:3O o'clock a*M. 

~err;;it No. U.W. 118633 

THlS IS TO CERTIFY that I have examined the foregoing applicatio 
and conditions: 

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

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

If the well is a flowing artesian well, it shall be so constructed and equipped that Ihe flow may be shut off when not in use without 
loss of water into sub-surface formations or at the land surface. 

T h i s  a p p l i c a t i o n  i s  f o r  t e s t  purposes o n l y ;  no  wa te r  w i l l  b e  b e n e f i c i a l l y  used. T h i s  --- ---- 
p e r m i t  w i l l  be  a u t o m a t i c a l l ~ ~ l ~  2000 o r  upon r e c e i p t  o f  a n  a c c e p t a b l e  
Sta tement  o f  Comple t ion .  PROOF OF APPROPRIATION AND BENEFICIAL USE OF GROUND WATER 
(FORM U.W. 8) I S  WAIVED UNDER THIS PERMIT. 

Approval of this application may be considered as authorization to proceed with construction of the proposed well or spring. A Statement 
of Completion will be filed within thirty (30) days of completion of construction, ' ' " _ , , ' ""' 

Completion of construction C r  . . for the purposes specified in Item 4 of this application 
will be made by December 31 1 fl- 

- - - -  - -TT r ---- - - -  

Witness my hand this day of n' A.D. 19 9 . 



FORM U.W. 5 
Rev. 3-95 
FILING FEE SCHEDULE STATE OF WYOMING 
ON REVERSE SIDE OFFICE OF T)IE STATE ENGINEER 

HERSCHLER BLDG., 4-E CHEYENPJE, WYOMING 82002 

APPLICATION FOR PERMIT TO APPROPRIATE GROUND WATER 

APPLICATION FOR WELLS AND SPRINGS 
Note: Only springs flowing 25 gallons per rninute or less, where the proposed use is 

domestic andlor stock watering, will be considered as ground water appropriations. 

FOR OFFICE USE ONLY , 

PERMIT NO. u.w. 127236  
WATER DIVISION NO. 
U.W. DISTRICT 

Temporary Filing No. U.W. 3 0  - /d (, 
NOTE: Do not fold this form. Use typewriter or print neally 

with Mack ink. 

ALL ITEMS MUST BE COMPLETED BEFORE 
APPLICATION IS ACCEPTABLE 

NAME AND NUMBER OF WELL or SPRING RH-9 

1. Name of applicant(s) 3-Wat er Dev-j.ssim Phone: 13071777-7626 - 

2. Address of applicant(s) Herschler Building. 122 W .  25th Street .  Cheyenne. WY 82002 -- 
(MAILING ADD RE^ (CITY) (STATE) (ZIP) 

3. Name & address of agent to receive correspondence and notices r , C h r i s L i d s t o n e .  Lidstone and Associat es.n-c . 
-- .------- Phone: 

(MAILING ADDRESS) (CITY) (STATE) (ZIP) 

4. Use to which the water will be applied: 

Domestic: Use of water in 3 single farnily dwellings or less. noncommercial watering of lawns and garderls 
totalling one acre or less. Number ol Iiouses served? . 

Stock Watering: Normal livestock use at four tanks or less within one mile of well or spring. Stockwaleririg pipe1int.s 
and commercial feedlots are a miscella~~eous use. Number of stock tanks? . 

Irrigation: 

Municipal: 

Industrial: 

Watering of commercially grown crops (large-scale lawn watering of golf courses, cemeteries, recreation 
areas, etc., is miscellaneous use). 

Use of water in incorporated Towns and Cities (use of water in unincorporated towns,  subdivision^;, 
improvement districts, mobile home parks, etc. are classified as miscellaneous use). 

Long term use of water for !he manufacture of a product or production of oillgas or other minerals 
(oil field water flood operations, power plant water supply, etc.). (Describe in REMARKS) 

Miscellaneous: Any use of water not defined under previous definitions such as stockwater pipelines, subdivision?, 
mine dewatering, mineral / oil exploration drilling, reclamation purposes, potable and sanitary supplies 
in offices or light manufacturing, animal waste management, etc. Describe miscellaneous use 
completely: --- .- 

Mo~litor. Observation or Test Well: (Describe in REMARKS) 

5. Location of the well or spring: (NOTE: Quarter-quarter (40 acre subdivision) MUST be shown. EXAMPLE: SE 114 NW 114 t.rf 

Sec. 12, Township 14 North, Range 68 West.) 
Fr.emont County , NW 114 NE I14 of Sec. 19 , T. 27 N., R. 90 W. of the 6th P.M. (01 W.R.M.), 
Wyoming. If located in a platted subdivision, also provide Lot - Block --- of the -- - 
Subdivision (or Add'n) of . Resurvey Location: Tract , (or Lot) 

6. Estimated depth of the welt or spring is r;nn feet. 

7. (a) MAXIMUM instantaneous flow of water to be developed arid beneficially used: 0 gallons per minute. 
NOTE: If for domestic and / or stock use, this application will be processed for a maximum of 25 gallons per minute. For a 
spring, after approval of this application, some type of artificial diversion or improvement must be constructed to qualify for a 
water right. 

(b) MAXIMUM volumetric quantity of water to be developed and beneficially used per calendar year: . 

Circle appropriate units: (Gallons) (Acre Feet) A four person family utilizes approximately one (1) acre-foot of water per year 
or 325,000 gallons. 

8. Mark the point(s) or area@) of use in the tabulation box below. 

TABULATION BOX 

9. If for irrigation use: 
a. Describe MAXIMUM acreage to be irrigated in each 40 acre subdivision in the tabulalion box above. 
b. Land will be irrigated from this well only. 
c. 0 Land is irrigated from existing water right(s) with water from this well to be additional supply. Describe existing water right(s) 

under REMARKS. 

10. If for irrigation use, describe method of irrigation, i.e. center pivot sprinkler, flood, etc.: 

SEE REVERSE SIDE 

Permit NO. U.W. 127&6 137 
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(The granting of a perrnit does not const~tute the granting of right-of-way. If any easement or right-of-way is necessary in connection 
with this application, it should be understood that the responsibility is the applicant's. A copy of the agreement should accompany 
this application, if the land is privately owned and the owner is not the co-applicant.) 

12. The water is to be used on lands owned by N/A 
(If the landowner is not the applicant, a copy of the agreement relating lo the usage of appropriated water on the land should 
be submitted to this office. If the landowner is included as co-applicant on the application, this procedure need not be followed.) 
NOTE: Water rights attach to the area@) andlor point@) of use. 

REMARKS: E x p l o r a t i o n  b o r e h o l e  f o r  w a t e r  supply_purposes.  The b o r e h o l e  w i l l  b e  comp le ted  

-as a-wa t  P+ &illheabandanehln_plaw 

Under penalties of perjury, I declare that I have examined this application and to the best of my knowledge and belief it is true. 
correct and com~lete. 

-- 

Signature of Applicant or Authorized Agent 

THE LEGALLY REQUIRED FILING FEE MUST ACCOMPANY THlS APPLICATION 

DOMESTIC AND/OR STOCK WATERING USES 
(Domestic use is delined as us0 of water in 3 single lamily dwellings or less. 

nonconmercial watering of lawns and gardens lolalling one acre or less.) 

IRRIGATION, MUNICIPAL, INDUSTRIAL, MISCELLANEOUS $50.00 

MONITOR (FO: vaiv: rcI measurements or chemical qualily sampling) or TEST WELL NO FEE 

IF WELL WILL SERVE MULTIPLE USES, SUBMIT ONLY ONE (THE HIGtiER) FILING FEE. 
-- 

THIS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

THE STATE OF WYOMING ) 
) ss. 

STATE ENGINEER'S OFFICE ) 
This instrument was received and filed for record on the 27TH day of JULY , A.D. 

%Q 2000, at 1 : 15 o'clock P M. 

~ern;it No. U.W. - 1 2 7 2 3 6 

THIS IS TO CERTIFY that I Iiave examined the foregoing application and do ct to the following limitations 
and conditions: 

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

Granting of a permit does no\ guarantee the right to have the water level or artesian pressure in the well maintained at any specilic 
level The well should be constructed to a depth adequate to allow for the maximum development and beneficial use of ground 
water in the source of supply. 

If the well is a flowing artesian well, it shall be so constructed and equipped that the flow may be shut off when not in use without 
loss of water into sub-surface formations or at the land surface. 

No f i n a l  P r o o f  o f  A p p r o p r i a t i o n  i s  r e q u i r e d  unde r  t h i s  p e r m i t .  T h i s  p e r m i t  w i l l  b e  r e v i e w e d  
i K l w T T 7 )  y e a r s  t r o m  t h e  d a t e  o f  a p p r o v a l .  

Approval of this application may be considered as authorization to proceed with construction of the proposed well or spring. A Statement 
of Completion will be filed within thirty (30) days of completion of construction, ' ' " , , , ' ' " " . 

. . Completion of construction- , ' ' ' -' .-'-- for the purposes specified in Item 4 of this application 
will be made by December 31. W 5!001. 

. . . . 

day 01 *ua ~1 st . n.o. P ~ C C O  . 



Lidstone and Associates, Znc. 

~nginee* a h B  & Wter Resorcxe 
~onsuItc~nts 

December 6,1999 

Ms. Carol Lacy 
State of Wyoming 
Office of the State Engineer 
Herschler Building 
122 W. 25" St. 
Cheyenne, WY 82002 

FtLE COPY 

RE: Statement of Completion and Description of Well - Bairoil 
Change of Filed Location 

Dear Carol: 

Please find enclosed one UW-6 (1 13639) for the Test Well, Bairoil BH-2. As I told you on the 
telephone thls afternoon, the location on the LTY-5 was in error because the well was mislocated in 
the field. Please re-file according to the location provided on the UW-6. 

We apologize for the error and the extra work it will cause. 

Sincerely, 

LIDSTONE A i D  ...SSOCLATES, IXC. 

Stephen C. Howard, P.G. 
Senior Hydrogeologist 

SCH:sea 
Enclosures: (1) UW-6: 1 18629 (Bairoil BH-2) 
Send by: mail 
K:\OPEMWywdc 10 l \bU uw6 1etter.wpd 

760 Whalers Way, Suite 8-200 Phone: (970) 1234705 Branch Office: Box 27, Savery, Wyoming 82332 
Fort Collins, CO 50525-3379- FLX: (970) 2234706 E-Mail: water@,lidstone.com 



F W  U W.0 
Rev. 3-99 

STATE OF WYOMING 
OFFICE OF TIIE STATE ErJGlNEEn 

IIEnSCIlLER BUlLUlNG 
CIIEYENNE, WYOMING 82002 

(307) 777-5959 

STATEMENT OF COMPLETION AND DESCRlPTlON OF WELL OR SPRING 

-00 not fold this form Use t y p e w n q  
I or vrint neallv with black ink. ! 

f t t l l i29  
PERMIT NO. U.W. ,-i - - - -_ - .- 

L I-:-.-- - I 
IJAlItOll~ 1511-2 

NAME OF WELL (SPRING) 
WYOMINI; WA'I'EIt I)EVISLOYR'?EN'I' COMMISSION 

1. NAME OF OWNER ----- 

I lerschler Bldg . ,  122 W .  25th S t r e e t  
2. ADDRESS -- 

Please check I! address has changed Iron1 that shown on p~rrn~l.  U 
City Cheyenne State - w Y  Zip Code 2 2 0 0 2  Phone No. (307) 777-7626 

OF WATER: Domestic El Stock Watering I71 lrrigalion n Municipal [rl Industrial n Miscellaneous 0 
Monitor Or Test u Coal Bed Methane Explain proposed use (Example: One single family dwelling) 

-. --- ---- -- -- 
N t  h 

4. LOCATION OF WELL (SPRING): Ny !I !;' % 01 Soclior~ '(' . 1 .  - N.. n. ?!I.-. W.. of l l ~ e  6111 P.M. (or W.R.M ). 

Subdivision Name - -. 1-01 -- - .  Dlock --- 

If surveyed, bearing, dislance attd rcferorlcc! 110irl1: . . . . . ...- . . . . _.---- 

E l t ~ r l  R o L l r y  5. TYPE OF CONSTRUCTION: Drilledlj .. -:-. . - _ ._ Dug O Driven W Other[] 
( lype of nig) 

Describe: - . -. - . . . - -- . . - - . - - -. . . . - . . . . - . . - - - -- -. - - - . . -. - .. . ---a - - -- -- - -- -- 

6. CONSTRUCTION: Total Deptt~ of WelVSpriny 580 11. 

Depth to Slatic Water Level 50 tt. (Below land surface) 

a. Diameter of borehole (Bit size) inches. 

b. Casing Schedule New fl Used 0 
diameter from r? It. to 2 62- 11- Material CLPO i Gage 20 

*In diameter from 374 ft. to 4 3 3  ft. 
-BG 

Material St  
.--aF- -553- 

Gage 

c. Was casing cemented: YesW NoIJ Cerneriled Inlewal, Frorn 0 feet to 2 7 1 feet. 

d. Number of sacks of cemenl used O" 
type of cement 

Class G with 10% Bentonite  

e. Perforations: Type of perlorator used - 
Size of perforations inches by inches. 

Number of perforations and depths where perforated: 
perforations from 11. to feel. 
perforations from It. lo feet. 

I. Was well screen installed? YeslJ No 
Diameter: 8 slot size: 2? set from 362 feet to 374 . 
Diameter: 8 slot size: 2 0  set from 433 feet to 465 . 

8 20 553 574 
g. Was well gravel packed? Y e s u  No (3 Size of gravel 10-20 

ti. Was surface casing used: Yes U No U Was it cernented in place? Yes a No U 

7. NAME & ADDRESS OF DRILLING COMPANY Barnl~ar t Dr ill i t ~ g  Company, P . O .  Box 1638 River ton ,  MY 
82m-1 

8. DATE OF COMPLETION OF WELL ( w i w u m o  installation)OR SPRING (first used) 5 s  999 



11. If spring, how was it co~istructed? (Some rnettiod of attificial diversion, i.e., spring box. cribbing, etc., is necessary to 
qualify for a water right.) -- , . .  

12. PUMP TEST: Was a pump test made? Yes U No L l  
If so, by whom wards wee Seev ice . - .- . _ - - -.-. Atldress -1 ~~E.-\JastLingt~n-RFu.er1:nn t t ~ ~  1 
Yield: 50- gal.lmin. with --- lF--LE Got drawdown after 6 hours. 
Yield: 75 gal./min. with 260 _ - fool drawdown after -- 7 5 hours. 

13. LOG OF WELL: Total depth drilled 5 8 0 -  feel. 
Depth of completed well 5 8 0 - - _  . feet Ilianieter of well ---a- - -  inches. 
Depth to first water bearing formation - - 3 6 ~ - - . -  feet. 
Depth to principal water bearing formation. Top - feet to Bottom - 580 feet. 

Ground Elevation, if known 7 , 9 2  0 

14. QUALITY OF WATER INFORMATIOFJ: 
Does a chenlical andlor bacteriological water (jt~ality analysis accompariy Ihis form7 
It  is reconirnerlded Iliat clietnicnl aritl I)ar.leriolog~c water qt~:ilily analyses t)o parforrned Yesob arid NOy tha the report(s) be filed 
with the records of Ihis well. (Contact Ilepartrnenl of Ayricultirre. Analytical Lab Services, Laramie, 742-2984.) 
If not, do you consider the water as: Good /XI Acceptable O Poor U Unusable 

DRILL CUTTINGS DESCRIPTION: 

REMARKS: - --- -- -- - 

From 
Feet 

----- 
0 - 

.';s-- 
-347- 
- 1 7 2 -  
-LO, 

1 6 3 - -  

4 7 7  

Under penalties of perjury, I declare that 1 have examined this form arid lo the best of my knowledge and belief it is 
true, correct and complete. 

To 
Feel -- - 

- 5  --- -. sinci ,Gi~ior s i l l  I* c-lay 
.3?$ s ti l,ii isor ~i l  i t 1  - sa r~d  -- - -  - 

-372--- ~ 3 r d  - .  -- - 

---- 407 B i l t ;- till;~ .Gnci - -  wn - -  
L~ker i 'edded ~ a l l $  & s i l t  -- -- 

h 5 3 4 6 3 . . -  
--551--- - - -  - 

5 - 2 7 ?  
';88-- - --- - -- - -- .- -- - -- - 

- - 

L 

DEC-&z= L 
Date 

,19925- 

FOR STATE ENGINEER'S USE ONLY 

Date of Receipt ,I9 

oate of priority AUGUST 49 1999 ,19 - 

Date of Approval , 19 - 

for State Engineer 



Appendix B 
Laboratory Analytical Data 



ENERGY L A BORA TORIES, /NC. PO Box 3258 Caspec WY 82602 2393 Salt Creek H@bway Caspec WY82607 
888.235 0515 302235.0575 302234,7639 fa casper@ewgy/ab.com www energy/ab..com 

LABORATORY ANALYSIS REPORT 

Client: Lidstone & Associates 
Project. 

Sample ID: 
Sample DateITime: 

DateITime Received: 
Sample Matrix: 
Laboratory II). 

Report Date: 

BAIROIL WELL 
WELL 1A 

07/11/2001 14:00 
07/11/2001 16:20 
Liquid, Water 
01-34370-1 

July 27,2001 

Results 
34.5 
3.7 
12.1 

< 1.0 
< 1.0 

129 
6.9 

< 1.0 

Non-Metals 
Total Dissolved Solids 
Total Suspended Solids 
Conductivity 

PH 

Reporting Limit 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 

Trace Metals 
Iron 

msh: r: \reports\clients200 l\lidstone-&-associates(e)\liquid\l ab4370- 1 .XIS 

Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Major Ions 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 

EPA 200.7 I mg/L I 0.03 I 0.05 I 
Radiometrics 

Uranium 
Gross Alpha 
Gross Alpha Error Estimate f 
Gross Beta 
Gross Beta Error Estimate f 
Radium 226 
Radium Error Estimate f 
Radium 228 
Radium Error Estimate f 

TRACXIHG NO. PAGE NO. 

3 4 3 7 0 R 0 0 0 0 2  

Method 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
SM 2320-B 
SM 2320-B 
EPA 200.7 

SM 4500-C1-B 

SM 2540-C 
EPA 160.2 
SM 25 10-B 

SM 4500-H-B 

10 
1 

1 .O 
0.01 

mg/L 
mg/L 

pmho/cm 
std. units 

129 
7 
22 1 
8.00 

0.0957 
40.7 
2.1 
10.3 
2.1 
0.9 
0.2 

< 1.0 

0.0003 
1 .O 

1 .O 

0.2 

1 .O 

EPA 200.8 
EPA 900.0 

EPA 900.0 

EPA 903.0 

EPA 904.0 

mg/L 
pCi/L 

pCi/L 

pCi/L 

pCi/L 



QUALJ.TY ASSURANCE REPORT 
LIDSTONE & ASSOCIATES 

Laboratory ID Range: 01-34370-1 
Report Date: July 27, 2001 

Major Ions 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 

PARAMETERS with 48 hour 
holding time 

PH I SM 4500-H-B 

RpDl 
0.9 
1.8 
1.4 
1.4 
0.3 
0.3 
1.5 
0.4 

Method 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
SM 2320-B 
SM 2320-B 
EPA 200.7 

SM 4500-C1-B 

Non-Metals 
Total Dissolved Solids 
Total Suspended Solids 
Conductivity 

0.3 I 100 I d m  

Trace Metals 
Iron 

NOTES: 
(1) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit. 

(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method. 

* (RER) These values are an assessment of analytical precision. The acceptance range is 0-2 for sample results below 

10 times the reporting limit. This range is not applicable to samples with results above 10 times the reporting limit. 

Spike2 
98 
104 
103 
100 

93 
91 

DateITime 
AnaI yzed 

07-12-01 14:46 

SM 2540-C 
EPA 160.2 
SM 25 10-B 

EPA 200.7 I 1.8 I 98 I jai I 07- 16-0 1 1 
Radiometria 

Uranium 
Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 

msh: r:\reports\clients20Ol\lidstone~&~ass0~iates(e)Uiquid\qa\34370-1.xls TRACKIYG NO. PAGE NO. 

3 4 3 7 0 R 0 0 0 0 3  

Analyst 

jal 
jal 
j a1 
jal 
d m  
nlm 

jal 
jal 

2.2 
5.1 
0.1 

EPA 200.8 
EPA 900.0 
EPA 900.0 
EPA 903.0 
EPA 904.0 

Date 
Analyzed 
07-16-01 
07- 16-0 1 
07- 16-0 1 
07- 16-0 1 
07- 12-0 1 
07- 12-0 1 
07- 16-0 1 
07-16-01 

98 

7.1 
0.1 
0.2 
3.0 
0.3* 

ldr 
ldr 
ldr 

79 
93 
100 
92 
85 

07-13-01 
07-13-01 
07-12-01 

ts 

rs 
es 
rs 
rs 

07-23-0 1 
07-20-01 
07-26-01 
07-20-0 1 
07-20-0 1 



ENERG Y LA BORA TOR/ES, I .  . P 0 Box 3258 Caspel; WY 82602 2393 Salt Creek Hehway . Caspel; WY 8260 7 
888.235 0575 30Z235 0575 30Z234.7639 fa . casper@ene/gylabbcorn . WWM energy/ab. corn 

LABORATORY ANALYSIS REPORT 

Client ID: Lidstone & Associates 
Sample LD: WELL 1A 

ProjectIPermit Number: %AIROIL WELL 
Sample DatefTime: 07/11/01 14:OO 

Date Received: 0711 If2001 
Sample Matrix: Water 
Laboratory ID: 01-34370-1 

Report Date: July 24,2001 

Total Coliform Bacteria Analytical Results - SM 9223-B 

Ms. Lou Miller, Senior Microbiologist 

Negative 

I OUALITY ASSURANCE DATA I 

--- - 

Bacteriologically Safe 

nlm: r: \repons\clients200 l\lidstone-&-associates(e)\liquid\34370- 1 tcb. xls 

Chlorine Residual, mg/L 

Bacteriological 
Total Coliform Bacteria 

TRACKING KO. PAGE NO. 

3 4 3 7 0 R 0 0 0 0 4  

N/ A 

Method 
SM 9223-B 

Please Note: These results have NOT been sent to EPA. 

DateITime Started 
07-12/1500 

DateITime Read 
07-13/1500 

Analyst 
nlm 



ENERG Y LABORATORIES, INCI PO Box 3258 Caspe4 WY 82602 2393 Salt Creek H@hway Caspel; WY 82607 
888.235 0575 302235 0575 302234.7639 fau casper@energylabbcom www energy/ab.com 

I Iron Related Bacteria Analvtical Results - IRB-BART I 

Negative I Estimated Population: I 

Ms. Lou Miller, Senior Microbiologist 

TRACKING HO. PAGE NO. 

34370ROOC05 

QUALITY ASSURANCE DATA 
BacterioIogicd 

IRB 
Method 

IRB-B ART 
Date Started 

07- 12-0 1 
DateIDay Read 

07119ldav 7 
I Analyst 

nlm 



CHAIN OF CUSTODY RECORD 

PLEASE PRINT OR TYPE ALL 
INFORMATION EXCEPT SIGNATURES 

- - - - - r ~eceizDak:  cust. NO.: 1 
Login Date: Custody Seal: Yes/No 
Shipped by: c Intact Yes/No 
Shipping Bill #: Signature Match?: Yes/No 
Sample Temp: 3 O  'C Ifno-Reason: 

92 L ? n/F # M O ~  
I ) / L  P A?/ NP 

+D& m / skr.1 'le 
For lab Use Onb 



Energy Laboratories, Inc. 
SAMPLE CONDITION REPORT 

This report provides information about the condition of the sample(s), and assocated 
sample custody information on receipt at the laboratory. 

Client: Lidstone & Associates Description: WATER 
Lab ID(s) : 01-34370-1 T h m  01-34370-1 Matrix: Liquid 
Delivered by: HAND DELIVERED Date&Time Recld: 11-JUL-01 1620 Date&Time Colld: 11-JUL-01 1400 
Received by: Kerri Schroeder Logged In by: Tabitha Fassett 

Chain of custody form completed & signed: Yes 
Chain of custody seal: No 
Chain of custody seal intact: N/A 
Signature match, chain of custody vs. seal: N/A 
Sample received Temperature: 3C 
Samples received within holding time: Yes 
Samples received in proper containers: Yes 
Samples Properly Preserved: Yes 

Comments : 
Comments : 
Comment s : 
Comments : 
Comments : 
Comments : 
Comments : 
Comments : 

Bottle Types Received: 1-2L P NF HN03 (A) ,1-1L P NF NP (B) ,2-100ML STERILE (CD) 

C~mm~pts: PER CLIENT CALLED 11-JUL-0116:50 ADD TSS.RUSH ON RA226 & RA228 ADDED PER SAG PER CLIENT. 

TRACKING HO. PAGE NO. 

3 4 3 7 0 R 0 0 0 0 7  



Energy Laboratories, Inc. 

REPORT PACKAGE SUMMARY - FINAL PAGE 
Acronyms and Definitions 

LLI-B Energy Laboratories, Inc. - Billings, Montana 
ELI-G Energy Laboratories, Inc. - Gillette, Wyoming 
3LI-H Energy Laboratories, Inc. - Helena, Montana 
3LI-R Energy Laboratories, Inc. - Rapid City,South Dakota 

CO - 
ip - 
J/A - 
NA - 
hJD - 
QR - 
AST - 
NSD - 

Carry over from previous sample 
Insufficient parameters 
Not Applicable 
Not Analyzed 
Analyte Not Detected at Stated Limit of Detection 
Analyte Not Requested 
No Sample Time Given 
No Sample Date Given 

This Package Contains the following Client ID(s) and Lab ID(s) 

Client ID: WELL 1A is associated to Lab ID: 01-34370-1 

Reviewed By: Approved By: As ~mwru---"' m E CAR-- 

This is the last page of the Laboratory Analysis Report. 
Additional QC is available upon request. 
The report contains the number of pages indicated by the last 4 digits. 3 4 3 7 0 R 0 0 0 0 8  



ENERG Y LABORA TORI& INC. PO Box 3258 Caspec WY 82602 . 2393 Salt Creek Hhbway Caspec WY 82607 
888.235 0515 . 30Z235 0515 30Z234.1639 f a  . casper@energy/ab. corn . www energylab, corn 

I Radium 224 
Laboratary ED Sample ID Sample DaterFime Radium 226 Error Estimate k 

NOTES: 
(1) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit. 

(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method. 

01-34506-1 
0 1-34506-2 

01 -34506-3 
0 1-34506-4 
0 1-34506-5 
0 1-34506-6 

Quality Assurance Data 

vwh: r: \reports\clients200 1 \lidstone-&-associates(e)\liquid\34506- 1 -6rc. xls 

Reporting Limit 
Units 
Method 

Matrix RPD' 
Matrix spike2 
Analyst 
Date Analyzed 

TRACKI??I; t!O. PAGE NO. 

3 4 5 0 6 R 0 0 0 0 2  

Bairoil Well 1A 
Bairoil Well 1A 
Bairoil Well 1 A 
Bairoil Well 1A 

Bairoil Well 1 A 
Bairoil Well 1 A 

0.2 

pCi/L 
EPA 903.0 

5.0 
94 
rs 

07-29-0 1 

0711 21200 1 12: 10 
0711 31200 1 12:OO 
07/14/2001 19: 15 

07/15/2001 16:OO 
0711 61200 1 16:OO 

07/17/2001 08:30 

0.4 
0.4 
<0.2 
~ 0 . 2  

0.3 
0.5 

0.2 
0.2 

0.2 
0.2 





Energy Laboratories, Inc. 
SAMPLE CONDITION REPORT 

rhis report provides information about the condition of the sample(s), and assocated 
sample custody information on receipt at the laboratory. 

Zlient: Lidstone & Associates Description: WATER 
Lab ID(s) : 01-34506-1 Thru 01-34506-6 Matrix: Liquid 
Delivered by: HAND DEL Date&Time Recld: 17-JUL-01 1320 Date&Time Col'd: 12-JUL-01 1210 
2eceived by: Kerri Schroeder Logged In by: Kerri Schroeder 

Chain of custody form completed & signed: No 
Chain of custody seal: No 
Jhain of custody seal intact: N/A 
Signature match, chain of custody vs. seal: N/A 
Sample received Temperature: 13C 
Samples received within holding time: Yes 
samples received in proper containers: Yes 
Samples Properly Preserved: Yes 

Comments : COC NOT COMPLETE 
Comments : 
Comments : 
Comments : 
Comments : 
Comments : 
Comments : 
Comments : 

3ottle Types Received: 6-1L P NF HNO3 (A) 

Comments: Temperature of samples received may not be considered properly preserved by accepted standards. 

Samples that are hand delivered immediately after collection shall be considered acceptable if there 

is evidence that the chillinq process has bequn.CALLED M.S. 17-JUL-01@14:30. WANTS EACH SAMPLE 

rESTED FOR RA226. 

TRACKING HO. PAGE NO. 

3 4 5 0 6 R 0 0 0 0 4  



Energy Laboratories, Inc. 

REPORT PACKAGE SUMMARY - FINAL PAGE 

Acronyms and Definitions 

3LI-B Energy Laboratories, Inc. - Billings, Montana 
ELI-G Energy Laboratories, Inc. - Gillette, Wyoming 
TLI-H Energy Laboratories, Inc. - Helena, Montana 
SLI-R Energy Laboratories, Inc. - Rapid City,South Dakota 

co - Carry over from previous sample 
Ip - Insufficient parameters 
J/A - Not Applicable 
NA - Not Analyzed 
ND - Analyte Not Detected at Stated Limit of Detection 
gR - Analyte Not Requested 
JST - No Sample Time Given 
NSD - No Sample Date Given 

This Package Contains the following Client ID(s) and Lab ID(& 

Client ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-1 
Zlient ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-2 
llient ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-3 
Client ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-4 
Client ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-5 
llient ID: BAIROIL WELL 1A is associated to Lab ID: 01-34506-6 

Approved By: ~eviewed By: 

This is the last page of the Laboratory Analysis Report. 
Additional QC is available upon request. TRACXIE1G NO. PAGE NO. 
The report contains the number of pages indicated by the last 4 digits 3 4 5 0 6 R 0 0 0 0 5  



ENERG Y LA BORA TORIES, INC. PO Box 3258 Casw WY 82602 2393 Salt Creek Hehway Caspec WY 8260 7 
888.2350575 3022350575 302234.7639fau casper@energylab.com menergylab,com 

WATER ANALYSIS REPORT 

Client: LIDSTONE & ASSOCIATES 
Sample ID: Location 1 

Sample Datell'iime: 07/17/2001 09:OO 
Laboratory ID: 01-34512-1 

Report Date: August 17, 2001 

I SDWA I EPA/SM~ I 1 DETECTION 1 I LABORATORY I 

msh: r:\repons\clients200l\drinknkwater\li&toneneSrneas~iates\345 12- 1 .As T R , l C ! ~ I T - 3  '!3. PAGE HO. 

3!!5! 2 3 0 m g 2  



WATER ANALYSIS REPORT - EPA METHOD 502.2 

Client: LIDSTONE & ASSOCIATES Sample ID: Location 1 Date Received: 07-17-01 
Report Date: August 17, 2001 Sample Date: 07-17-01 Date Analyzed: 07-25-01 

Laboratory ID: 01-34512-1 Sample Time: 9:00 AnaIyst: rlo 
A 

Abbreviation descriptions appear on p a p  5. 

msh: r:\repons\clirnts200I\drink~~ater\lidsto~~&~as~ia~s\345l2-l.xls 



WATER ANALYSIS REPORT - SYNTHETIC AND UNREGULATED ORGANICS 

Client: LIDSTONE & ASSOCIATES Sample ID: Location 1 
Report Date: August 17, 2001 Sample Date: 07-17-01 

Laboratory ID: 01-34512-1 Sample Time: 09:OO 

SDWA 
PHASE 

11 
I1 
I1 
11 
11 
I1 
I1 
I1 
I1 
I1 
11 
11 
V 
I1 
I1 
I1 
V 

I1 
V 
V 

V 

V 
V 
I1 
V 
I1 
V 

I I 
11 
V 
V 

I1 
I1 
V 

I1 
V 

V 

1 I 
I1 

msh: r : \ n p o r t s \ c l i e n t s 2 0 O l \ d r i n k _ w a t e r \ l i ~ s \ 3 4 5 1 2 - 1 .  xls 

CONTAMINANT 
PCBs (aroclors): 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor-1260 

Alachlor 
Aldicarb 
Aldicarb sulfone 
Aldicarb sulfoxide 
Atrazine 
Benzo-(a)-py rene 
Carbofuran 
Chlordane 
2.4-D 
Dalapon 
DBCP 
Dieldrin 
Dinoseb 
Diquat 
Di(2-ethylhexy1)adipate 
Di(2-ethylhexy 1)phthalate 
EDB 
Endothall 
Endrin 
Glyphosate 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Lindane 
Methoxychlor 
Oxamyl (vydate) 
Pentachlorophenol 
Pichloram 
Simazine 
Toxaphene 
2,4,5-TP 

MONITORED CONSTFMJEhTS 
ELI-C 
ELI-B 
ELI-C 
ELI-B 
ELI-C 
ELI-C 
ELI-B 
ELI-B 
ELI-B 

Aldrin 
Butachlor 
Carbaryl 
Dicamba 
3-Hydroxycarbofuran 
Methomyl 
Metolachlor 
Metribuzin 
Propachlor 

CAS NO. 

12674- 1 1-2 
11 104-28-2 
11 141-16-5 
53469-2 1-9 
12672-29-6 
1 1097-69- 1 
1 1096-82-5 
15972-60-8 
1 16-06-3 
1646-88-4 
1646-87-3 
1912-24-9 
50-32-8 

1563-66-2 
57-74-9 
94-75-7 
75-99-0 
96-12-8 
60-57-1 
88-85-7 
85-00-7 
103-23-1 
117-81-7 
106-93-4 
145-73-3 
72-20-8 

1071-83-6 
76-44-8 

1024-57-3 
118-74-1 
77-74-4 
58-89-9 
72-43-5 

23 135-22-0 
87-86-5 

1918-02-01 
122-34-9 

8001-35-2 
93-72- 1 

309-00-2 
23 184-66-9 

63-25-2 
1918-00-9 
16655-82-6 
16752-77-5 
51218-45-2 
2 1087-64-9 
1918-16-7 

0.01 
0.10 
1 .O 

0.25 
1 .O 
1 .O 

0.10 
0.10 
0.10 

RESULTS;' 
r~g/L 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

NIR 
Not Detected 
Not Detected 
Not Detected 

NIR 
Not Detected 

NIR 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

LAB' 

ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-B 
ELI-B 
ELI-C 
ELI-C 
ELI-B 
ELI-B 
ELI-C 
ELI-C 
ELI-B 

ELI-B 
ELI-B 
ELI-C 

ELI-C 

ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-C 
ELI-B 
ELI-B 
ELI-B 
ELI-C 
ELI-B 

505 
525.2 
531.1 
515.1 
531.1 
531.1 
525.2 
525.2 
525.2 

0.3 

300 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

LAB MDL' 

~ g l l  

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.20 
0.50 
0.80 
0.50 
0.10 
0.074 
0.90 
0.20 
0.10 
1 .O 

0.02 
0.10 
0.20 
0.40 
0.60 
0.60 
0.01 
9.0 

0.01 
6.0 
0.04 
0.02 
0.10 
0.10 
0.02 
0.10 
2.0 

0.04 
0.10 
0.07 
1 .O 

0.20 

EPA MCL' 

pg A 
0.50 

2 .O 
3 .O 
2.0 
4.0 
3 .O 
0.2 
40.0 
2.0 
70.0 
200 
0.20 

7.0 
20.0 
400 
6.0 

0.05 
100 
2.0 
700 
0.40 
0.20 
1 .O 

50.0 
0.20 
40.0 
200 
1 .O 
500 
4.0 
3.0 
50.0 

EPA 
METNOD 

505 
505 
505 
505 
505 
505 
505 
505 
505 

531.1 
531.1 
531.1 
525.2 
525.2 
531.1 
505 

515.1 
515.1 
504 
505 

515.1 
549.2 
525.2 
525.2 
504 
548 
505 
547 
505 
505 
505 
505 
505 
505 

531.1 
515.1 
515.1 
525.2 
505 

515.1 



WATER ANALYSIS REPORT - QUALITY ASSURANCE 

Client: LIDSTONE & ASSOCIATES 
Report Date: August 17,2001 

Laboratory ID: 01-34512-1 

I I EPA/SML I I I I Date I 

I PARAMETERS with 48 hour I I Date/Thne 1 

MAJOR IONS 
Calcium 
Magnes~um 
,Sodium 
Potassium 
Carbonate 
,Bicarbonate 
Sulfate 
Chloride 
Nitrate + Nitrtte as N 
Fluoride 
Silica 

METHOD 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
SM 2320 B 
SM 2320 B 

SM 4500-SO4-E 
SM 4500-C1-B 

EPA 353.2 
SM 4500-F-C 

EPA 200.7 

hold in^ time 
Nitrite as N 
Turbidity 
pH 

NON-METALS 
Total Dissolved Solids 
Conductivity 
Cyanide 
Color 
Odor 
Foaming Agents 

Alkalinity as CaC07 

NOTES: 
( 1 )  These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit. 
(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method. 

RPD, 
0.4 
0.2 
0.2 
0.2 
1 .O 
1 .O 
0.3 
0.0 
2.4 
1.1 
2.6 

TRACE METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
,Boron 
Cadmium 
Chromium 
,Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Thallium 
AZinc 

msh: r:\reports\clients20Ol\drinLinLwaterUidsto~-&-ass~i~U45 12- 1 .XIS 

SM 4500-NOyB 
EPA 180.1 

SM 4500-H-B 

I . ?AGE HO. 

345!?4@q995 
*- 

Spike? 
104 
106 
100 
98 

94 
100 
93 
94 
105 

Analyzed 
07-17-01 17: 15 
07-17-01 16:30 
07-19-01 14~36 

SM 2540-C 
SM 25 10-B 
EPA 335.3 
SM 2120-B 
EPA 140.1 
EPA 425.1 

EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.7 

- 
0.0 
0.0 
1 .O 

0.6 
0.0 
2.1 

100 

99 

10 1 

Analyst 
ial 
iai 
ial 
ial 

nlm 
nlm 
rwk 

il 
rwk 
nlm 
jal 

SM 2320-B I 1 .O 

0.8 
2.0 
0.8 
4.6 
1.8 

Analyzed 
07-20-01 
07-20-0 1 
07-20-01 
07-20-0 1 
07- 19-01 
07-19-01 
07- 19-0 1 
07- 19-01 
07- 18-0 1 
07-24-0 1 
07-20-0 1 

92 

Idr 
Idr 

eli-c 
il 
i 1 
i 1 

nlm 

Idr 
Idr 
nlm 

07- 19-0 1 
07- 18-0 1 
07-19-01 
07- 19-01 
07-19-01 
07-19-01 
07- 19-0 1 

98 
99 
98 
98 
102 

EPA 200.8 I 0.3 99 
93 
95 

97 
93 
98 
91 
102 
98 
116 

EPA 200.8 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 

ts 
ts 
ts 
ts 
ts 
ial 

1.6 
1.3 

1.5 
2.0 
1.4 
0.3 
0.2 
1.3 
1.9 

07-26-0 1 
07-26-01 
07-26-0 1 
07-26-0 1 
07-26-0 1 
07-20-0 1 

ts 07-26-01 
ts 
ts 
ial 
ts 
ts 
ts 
ts 

07-26-0 1 
07-26-0 1 
07-20-0 1 
07-26-01 
07-26-0 1 
07-26-0 1 
07-26-0 1 

ts 
ts 
ts 

07-26-0 1 
07-26-0 1 
07-26-0 1 



WATER ANALYSIS REPORT - QUALITY ASSURANCE CONTINUED 

Client: LIDSTONE & ASSOCIATES 
Report Date: August 17, 2001 

Laboratory ID: 01-34512-1 

FOOTNOTES AND ABBREVIATION DESCRIPTIONS 

I ELI-B=Ewrgy Laboratories, Inc. - Billings, MT 

ELI-C = Energy Laboratones. Inc. - Caper. WY 

ELI-RC = Ewrgy Laboratories, Inc. - Rapid City, SD 

EHL = Environmental Health Laboratories - South Bend. IN 

EPA METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS 
Surrogate % Recovery Accept. Range % Analyst Date Analyzed 

2 MCL = Maximum contarn 

NL = Not listed by EPA at time of publication 

TT = Treatment technique 

SM = Standard Methods 

3 FR = Fluoride Rule 

N/R = Not Requested 

Dlbromofluoromethane 
p-Bromofluorobenzene 
Toluene48 

msh: r:\repons\clirnts2001\drinknkwatc:r\lidsto~~&~~swiates\345 12- 1. XIS 

107 
82 
94 

80- 120 
80- 120 
80- 120 

EPA METHOD 504 - EDB & DBCP 
Additional QNQC data is available on file at ELI-Casper 

rlo 
rlo 
rlo 

07-25-01 

07-25-0 1 
07-25-0 1 

Lab ID 
ELI-C 

Date Analyzed 
07-25-0 1 

EPA METHOD 505 - PESTICIDES AND PCB's 
Additional QAIQC data is available on file at ELI-Casper 

Lab ID 
ELI-C 

Date Analyzed 
07-25-01 

EPA METHOD 515.1 - HERBICIDES 
Additional QNQC data IS available on file at ELI-B~llings 

Lab ID 
ELI-B 

Date Analyzed 
07-24-0 1 

EPA METHOD 525.2 - PESTICIDES 
Additional QA/QC data is available on file at ELI-Billings 

Lab ID 
ELI-B 

Date Analyzed 
08-01-01 

EPA METHOD 531.1 - CARBAMATE PESTICIDES 
Additional QNQC data is available on file at ELI-Casper 

Lab ID 
ELI-C 

Date Analyzed 
07-29-0 1 

EPA METHOD 547 - GLYPHOSATE Lab ID Date Analyzed 
N/R 

EPA METHOD 548 - ENDOTHALL Lab ID Date Analyzed 
N/R 

EPA METHOD 549 - DIQUAT Lab ID Date Analyzed 
N/R 



ENERG Y LA BORA T;OR/ES, INC. PO Box 3258 . Casm WY 82602 2393 Salt Creek Highway Caspe~ WY 8260 7 
888.235 0575 . 302235 0575 302234, 7639 fax . casper@energylab. corn www energylab. corn 

LABORATORY ANALYSIS REPORT 

Client ID: Lidstone & Associates 
Sample ID: LOCATION 1 

Project/Permit Number: BAIROliL WELL IA 
Sample Date/Time: 07/17/01 09:W 

Date Received: 07/17/2001 
Sample Matrix: Water 
Laboratory ID: 01-34512-1 

Report Date: July 24,2001 

Ms. Lou Miller, Senior Microbiologist 

Iron Related Bacteria Analytical Results - IRB-BART 

Positive 

tm\clients2001\lidstone-&-associates(e)\liquid\345 12- 1 irb. xls 

Estimated Population: 
100 cfu ImL 

QUALITY ASSURANCE DATA 
Bacteriological: 

IRB 
Method 

IRB-BART 
Date Started 

07-17-01 
DateIDay Read 

07-23lday 6 
Andyst 

nlm 



ENERG Y LABORATORIES, INC. P 0 Box 3258 Caspe/; WY 82602 2393 Salt Creek Highway Caspec WY 82601 
888.235 0515 30Z235 0515 302234.1639 f a  casper@energy/ab, corn www energylab. corn 

LABORATORY ANALYSIS REPORT 

Client ID: Lidstone & Associates 
Sample ID: LOCATION 1 

ProjectIPermit Number: BAIROIL WEU 1A 
Sample DateITime: 07/17/01 09:00 

Date Received: 07/17/2001 
Sample Matrix: Water 
Laboratory ID: 01-34512-1 

Report Date: July 24,2001 

I Total Coliform Bacteria Analytical Results - SM 9223-B I 

Ms. Lou Miller, Senior Microbiologist 

Negative 

I OUALITY ASSURANCE DATA I 

Bacteriologically Safe 

nlm: r:\repo~s\clients200I\lidstone~&~associates(e)\liquid\345l2-ltcb.xls 

- J 

Please Note: These results have NOT been sent to EPA. Chlorine Residual, mg/L N/ A 

Analyst 
nlm 

DateITime Read 
07-18/1545 

DateITime Started 
07-17/1530 

Bacteriological 
Total Coliform Bacteria 

Method 
SM 9223-B 



ENERG Y LABORATORIES, /NC f 0 Box 3258 Caspec WY 82602 2393 Salt Creek H/ghway Caspec WY 82601 m-7- 888.2350515 30Z.2350515 302234.1639fau casper@energyIab.com ww~energylab.corn 

LABORATORY ANALYSIS REPORT 

Client PD: Lidstone & Associates 
Sample ID: BACTERIA SAMPLE BAIROIL WELL 1A 

Project/Permit Number: BAIROIL WELL 1A 
Sample Date/Time: 07/17/01 09: 10 

Date Received: 07/17/2001 
Sample Matrix: Water 
Laboratory ID: 01-34512-2 

Report Date: July 24, 2001 

Total Coliform Bacteria Analytical Results - SM 9223-B 
\ 

Ms. Lou Miller, Senior Microbiologist 

Negative 

QUALITY ASSURANCE DATA I 

Bacteriologically Safe 

nlm: r:\repons\clients2001\lidstone~&~associates(e)\liquid\34512-2tcb.xls 

Chlorine Residual, mg/L 

- - - - -  

Bacteriological 
Total Coliform Bacteria 

N/ A Please Note: These results have NOT been sent to EPA. 

Method 
SM 9223-B 

DateITime Started 
07-17/1530 

DateITime Read 
07-1 81 1545 

Analyst 
nlm 



CHAIN OF CUSTODY RECORD 

PLEASE PRINT OR TYPE ALL 
INFORMATION EXCEPT SIGNATURES 

Received Date: Cust. No.: 
Login Date: Custody Seal: Yes/No 
Shipped by: Intact: Yes/No 
Shipping Bill #: Signature Match?: Yes/No 
Sample Temp: A O c  lf no - Reason: 

1 For lab Use Onk I 
BIl.l.INGS, hl'l' CASPEW, WY GILI.ET1'E, WY HELENA, M1' RAPID CITI; SD 
P.O. Box 309lh (59 107) ,c.tirr, 80&7.{5-44XY P.O. Box 3258 (82602) tc,rrrr.\ XX8-2.j5-0515 1 105 Wcs~ Firat Stlrc~ (827 16) roit.c 307-686-717.5 P.O. Box 5688 (59604) Wttrrs 877-472-0711 P.O. Box 2470 (57709) t~.trrts 888-672-122.5 
I I20 South 17111 (59101 ) 1.oit cJ 406-252-6325 2393 Salt Creek Highnay (82601) \wic,e 307-235-0515 Ft1.t 307-6x2-4625 2704 Billrnga Ave. (50601 ) K~ic.r/Fut 406-442-0711 610 hlnwootl(57701) 1,oic.r 605-342-1225 

/,-~LI 406-252-6069 Ftu -307-234- 1639 Frt.t 605-j42- 1397 



Energy Laboratories, Inc. 
SAMPLE CONDITION REPORT 

This report provides information about the condition of the sample(s) , and assocated 
sample custody information on receipt at the laboratory. 

Client: Lidstone & Associates Description: WATER 
Lab ID(s) : 01-34512-1 Thru 01-34512-2 Matrix: Liquid 
Delivered by: HAND DELIVERED Date&Time Recld: 17-JUL-011320 Date&Time Col'd: 17-JUL-01 0900 
Received by: Tabitha Fassett Logged In by: Tabitha Fassett 

Chain of custody form completed & signed: No Comments : SAMPLE ID PER BOTTLE 
Chain of custody seal: No Comments : 
Chain of custody seal intact: N/A Comments : 
Signature match, chain of custody vs. seal: N/A Comments: 
Sample received Temperature: 13C Comments : 
Samples received within holding time: Yes Comments : 
Samples received in proper containers: Yes Comments : 
Samples Properly Preserved: Yes Comments : 

Bottle Types Received: 3-100ML STERILE(AB),2-40ML VOA NF AA/HCL(CD),~-~OML VOA NF ST(EFGH),~-~OML VOA NF MCA/AA(IJ 
3 -40ML VOA NF HCL (KLM) ,2-40ML VOA NF NP (NO) ,I-802 BR NF NP (P) 1-1602 P NF H2S04 (Q) ,I-1602 P 
NF NAOH(R) ,2-1L P NF NP(ST) ,2-1L P NF HN03(W) 

Comments: Temperature of samples received may not be considered properly preserved by accepted standards. 

Samples that are hand delivered immediately after collection shall be considered acceptable if there 

is evidence that the chillinq process has begun.1-21 P NF HN03(W),2-1L AG NF HCL/SS(XY)~-1L AG NF 



Energy Laboratories, Inc. 

REPORT PACKAGE SUMMARY - FINAL PAGE 
Acronyms and Definitions 

ILI-B Energy Laboratories, Inc. - Billings, Montana 
ELI-G Energy Laboratories, Inc. - Gillette, Wyoming 
ELI-H Energy Laboratories, Inc. - Helena, Montana 
:LI-R Energy Laboratories, Inc. - Rapid City,South Dakota 

co - Carry over from previous sample 
fp - Insufficient parameters 
J/A - Not Applicable 
*JA - Not Analyzed 
ND - Analyte Not Detected at Stated Limit of Detection 
TR - Analyte Not Requested 
JST - No Sample Time Given 
NSD - No Sample Date Given 

This Package Contains the following Client ID(s) and Lab ID(& 

Client ID: BACTERIA SAMPLE BAIROIL WELL 1A (OMEGA C01070151-002) is associated to Lab ID: 01-345 
Tlient ID: LOCATION 1 (OMEGA C01070151-001) is associated to Lab ID: 01-34512-1 

Approved By: Reviewed By: 
STrrvr L j o y n  

MCr- S u ~ w c r  

This is the last page of the Laboratory Analysis Report. 
Additional QC is available upon request. C ?  0 .  P:$CE HO. 
The report contains the number of pages indicated by the last 4 digits. 'ra 13 345  ! 1R0 i~L :  - , .- 
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