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1. INTRODUCTION
The plat for the Bennor Estates Phase I Subdivision (Subdivision) of Campbell County, Wyoming was
approved by the Campbell County Commissioners in September 2005. It contains 46 lots ranging in size
from 1.01 acres to 4.39 acres. Most lots are approximately 2.5 acres in size. Figure 1 shows the location
of the Subdivision with respect to the City of Gillette (City). A Bennor Estates Phase II Subdivision has
been conceptualized; however, its plat has never been considered for approval by Campbell County.
Figure 1 also shows the location of this second phase area.
The original developer of the subdivision, Daniel Ward, constructed the public water system serving the
Phase I Subdivision, including the well, storage tank, treatment facilities and distribution system. The
public water system was completed in approximately 2006, and has an EPA designation of WY5601596.
Mr. Ward operated the public water system for the benefit of the Subdivision’s residents until he sold the
system to the Bennor Estates Improvement and Service District (BEISD) in November 2009. The BEISD
was formed in October 2006 and, prior to the time of water system purchase, primarily provided road
maintenance within the Subdivision.
On September 9, 2010, the BEISD received Administrative Order Docket Number SDWA-08-2010-0074
(AO)(1) from the U.S. Environmental Protection Agency (EPA) for exceeding the maximum contaminant
level (MCL) for combined radium activity in a drinking water supply, as listed in the National Primary
Drinking Water Regulations. Quarterly testing of the water system for the four quarters of 2008 and the
first three quarters of 2009 indicated that concentrations for combined radium (Ra226 + Ra228) exceeded
the MCL, which is 5.0 pCi/L. A second violation listed in the AO also informed the BEISD that it was
“required to report any failure to comply with any of the drinking water regulations to EPA within 48
hours”. The AO required the BEISD to sample for these contaminants during the 4th quarter of 2010, and
quarterly thereafter, until a different frequency was determined by EPA. Quarterly testing remains
ongoing. An additional requirement of EPA as stated in the AO was for the BEISD to develop a
compliance plan and schedule for the system, in order to come into compliance with the MCL for
combined radium. Ongoing communications between BEISD and EPA have amended the AO numerous
times to allow time extensions to the original AO, in order for the BEISD to evaluate various options to
resolve this situation. The AO and subsequent amendments are included in Appendix A.
Since the date of the original AO, the BEISD has moved ahead with option evaluations. An additional
option was created in 2011, when the State of Wyoming, through the Wyoming Water Development
Commission (WWDC), authorized funding to enlarge the City’s water supply system that would provide
additional water not only for the residents of the City, but also for areas outside of the City limits.
Furthermore, during May of that same year, Campbell County voters overwhelmingly passed a capital
facilities tax (CFT) that would provide the necessary local funding to match that provided by the WWDC
for a water supply, as well as matching funds for future waterline extensions from the City’s current
system out to rural subdivisions such as Bennor Estates. The WWDC is currently considering an
application recently received from the City to provide the state portion of these waterline extensions to the
rural areas. The project to enlarge the City’s water system and extend service to the rural areas will
henceforth be known as the Gillette Regional Water Supply Project (GRWSP).
In June 2011, JVA Consulting Engineers of Boulder, Colorado completed a study entitled An Alternatives
Analysis for Drinking Water System Improvements for the Bennor Estates Phase I Improvement and
Service District (2). This study is included in Appendix B. It evaluated various options to resolve the
radionuclide contamination problem, with one option being the removal of the radionuclides through
water treatment. The study recommended blending of water produced by the BEISD’s well with water
from the GRWSP.
Subsequent to approval of the CFT by the voters of Campbell County, the BEISD submitted an
application to the WWDC for a Level II study to evaluate the feasibility of connecting the BEISD’s water
system to the GRWSP being extended out to the rural subdivisions. The 2012 Wyoming State Legislature
Introduction
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authorized the expenditure of funds for this Level II study. In June of 2012 a contract was executed
between the WWDC and EnTech, Inc. Professional Engineers of Sheridan, Wyoming (EnTech) to
perform the Level II study.
It is the goal of this Level II study to develop a plan that will allow BEISD to fully comply with the
National Primary Drinking Water Regulations and have the AO lifted. An ancillary goal is to provide
sufficient information to the BEISD to allow them to move forward with funding of this important
project.

Introduction
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2. EXISTING SYSTEM DESCRIPTION AND INVENTORY
2.1

EXISTING FACILITIES DESCRIPTION

The water system purchased by the BEISD from Daniel Ward consists of a raw water well, treatment
system, water storage tank, pump station and distribution system. The well, treatment system, storage
tank and pump station are all located on an easement located within Lot 1, Block 4 of the Subdivision.
According to the original design report for the water system, the components listed above were sized to
serve not only the Subdivision, but also the never-platted Bennor Estates Phase II Subdivision. Service to
the Phase II subdivision would likely have required an additional water well as a source of supply.
The existing water system components are shown in Figure 2 and are discussed in more detail below.

2.1.1

Water Well and Treatment System

The Bennor #1 well is the BEISD’s water supply source. It pumps water from the Fort Union Formation,
an aquifer commonly used in the Gillette area as a source of supply. Water from the well is pumped via a
submersible pump to the storage tank at a rate of approximately 100 gpm, where it receives chlorine
disinfection as its sole treatment. The chlorination system is located in a separate enclosure within the
12’x 20’ wood frame building located onsite that is attached to the storage tank.
On behalf of EnTech, Weston Engineers has performed an analysis of the Bennor #1 well and well pump.
That analysis is included in Appendix C. Salient points contained within the analysis include the
following:
1. The well was constructed and original pump and motor installed in 2004. The original well
installation included perforations at various producing intervals within the Fort Union
Formation.
2. The pump and motor were replaced in 2007.
3. The well was re-perforated in 2010, at different producing intervals than the original
installation. The 2010 re-perforation work was performed in an attempt to reduce the radium
concentrations.
4. There are now five separate producing intervals along the well casing within the formation.
5. The 2010 work also involved a video inspection of the well casing. That inspection revealed
the following:
a. Leaks were detected in three casing couplings which may be due to cracks in the
casing coupling resulting from over-tightening.
b. Upper perforations in the highest producing interval have water jetting into the well
which could be a problem for the pump column if the pumping water level drops
below this interval.
c. Perforations in one of the lower producing intervals are mostly plugged.
d. The bottom of the well has filled in to a depth of 1,977 feet below ground surface
(BGS), which is 53 feet above the originally-drilled depth of 2030’ BGS. This
compares to a current estimated static water level of 759’ BGS.
6. There is limited water level data for Bennor #1, which prevents a detailed analysis of longterm water level trends. However, the State Engineer’s Office is monitoring three wells in
the Fort Union Formation that are between four and seven miles from Bennor #1. Data from
these three monitoring wells indicated that withdrawal from the upper Fort Union aquifer
exceeds recharge, and that long-term production rates are having a significant impact on
groundwater levels. The total drawdown for the period of record is 180 feet, with a large
drawdown observed in 2010 when the City relied almost exclusively on its Fort Union wells
due to work being performed on the Madison pipeline.
7. The well and pump are currently sufficient to meet average and maximum water system
demands as discussed in Section 2.2 of this study, and Weston concludes that Bennor #1
could sustain these demands into the foreseeable future.
Existing System Description and Inventory
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8. The water is of good quality, with the exception of the combined radium concentration.
Regarding the combined radium concentration:
a. Tests taken in February and November of 2011 were the times in which peak
combined radium concentrations were found, with those values being 7.7 pCi/L, or
an exceedance of 2.7 pCi/L from the MCL of 5.
b. There is some evidence that the radium may be the result of sediment within the
groundwater.
c. There does not appear to be a relationship between the radium concentrations and the
month in which samples are collected.
d. Concentrations of combined radium do not appear to be increasing with time (see
Figure 3).
e. Total radium concentrations of GRWSP water could vary from 0.7 to 3.0 pCi/L,
depending upon the time of year and source of water within the City’s water supply
system. Assuming a target combined radium concentration of 4.5 pCi/L for the
BEISD water and 7.7 pCi/L, the recommended blending ratio should be 69%
GRWSP water and 31% BEISD water.
9. Deepening the well will likely increase fluoride levels, which are already a significant issue
for the City’s Fort Union wells. Current fluoride levels in the BEISD’s well are
approximately 1 mg/l. (The MCL for fluoride is 4 mg/l.)
8

7

Ra 228 + Ra 226

CONCENTRATION (pCi/L)

6

5

4

EPA MAXIMUM
CONTAMINANT LEVEL
3

2

Figure 3
Combined Radium226 and Radium228 Concentrations Measured in BEISD Well Water

2.1.2

Storage Tank and Pump Station

The storage tank is an aboveground 125,000-gallon bolted steel tank with a ground elevation of
approximately 4802’ and an overflow elevation of approximately 4824’. Raw water well enters the
building via a 4” HDPE line from beneath the slab. The water is chlorinated and flows through a master
meter located in the building and into the storage tank at this point.

Existing System Description and Inventory
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After storage, and in order to provide sufficient pressure to all of the BEISD’s customers, the treated
water is pumped into the distribution system by either of two pumps, both located within the 12’ x 20’
building and each with a design flow of 90 gpm at a discharge pressure of 56 psi. A 5 HP electric motor
is used as the prime mover for each pump. These pumps allow for pressures to be maintained between 40
and 90 psi throughout the entire distribution system. One pump operates at all times to maintain system
pressure, with flow recirculating back into the storage through a pressure relief valve during periods of
low usage. According to Dwaine Fawcett, operator of the BEISD’s system (“the Water Guy”), water
recirculation has been found to be a better mode of operation to maintain system pressure than via use of
either variable frequency drives for the pump motors, or via use of a small “jockey” pump that would
maintain system pressures during periods of low flow.
Figures 4 and 5 depict the well, treatment system, storage tank, and pump station.

2.1.3

Distribution System

The BEISD’s distribution system consists entirely of 4-inch HDPE DR11 (ID = 3.6”) mains and 1” HDPE
service lines, with the exception of one 6” HDPE main leading from the pump station to the distribution
system. Each property receiving water service has an underground pit to house meters that record usage.
Flushing hydrants are scattered throughout the system to provide flushing capabilities of the system. Airrelief valves have been installed at high points within the distribution system. Tracer wire appears to have
been installed for all 4” and larger mains. The 4-inch size of the mains precludes providing fire
protection of a flow rate and pressure to meet City standards. Figure 2 shows the existing distribution
system.
EnTech has developed a geographic information system (GIS) layer of the BEISD’s water system as part
of this study. The GIS layer was developed by surveying all valves, air release valves, curb stops and
meter pits within the Subdivision, as well as the location of the building housing the pump station and
storage tank. Waterline locations were then developed by interpolating between valves, using existing
record drawing information and obtaining anecdotal information from the Water Guy. The GIS
information is on the same coordinate system that is in use by the City and Campbell County.

2.1.4

Telemetry System

The BEISD’s existing control system consists of a Murphy-type switch that monitors the tank level,
operates the well pump at a low level, and disables the pump at a predetermined high level. The control
system is a stand-alone system that cannot be controlled or monitored from an outside control system.
The SCADA control system for the City consists of a GE Fanuc intelligent controller. The telemetry
utilizes broadband cellular with towers situated around Gillette. A cellular path study should be
conducted to verify cellular signal strength at the site to determine if the City’s closest cellular tower is
adequate for telemetry at the BEISD site. Because several different remote water systems such as the
BEISD are envisioned to be connected to the GRWSP, the City will perform a joint study to determine
cellular signal strength for all of the remote sites. As a result, such a strength study is not included in any
costs associated with telemetry in this study.

2.2

WATER USAGE

As discussed previously, the Subdivision contains 46 lots. However, one lot (Lot 5, Block 3) is only 1.01
acre and cannot be developed due to its small size. Instead, it is used as a storage yard. There are no
plans to provide water service to this lot. Of the 45 remaining lots, all but one currently receives water
from BEISD. For planning purposes, it will be assumed all 45 lots will receive water service.

Existing System Description and Inventory
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Figure 6 depicts the monthly volume of water pumped from the well into the storage tank from 2007
through the spring of 2012, as measured through the master meter that is located inside the building. The
sum of individual metered water usage amounts obtained from the BEISD for many of these same months
is also included within this figure. The BEISD does not read meters during the winter months, thus no
individual metered usage is depicted during these periods.
Note that there is a significant discrepancy between the volume of water measured through the master
meter and the sum of the individual meter readings. Some of the discrepancy may be due to the
difference in time between when the master meter is read and individual meters are read. Other
possibilities for the discrepancy include:
1. inaccurate master meter,
2. inaccurate individual meters, and
3. periodic flushing or other activities producing unaccounted-for water consumption.
1,000,000
900,000

MONTHLY WATER USAGE (GALLONS)

800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000
0

VOLUME MEASURED THROUGH MASTER METER

SUM OF INDIVIDUAL METER READINGS

Figure 6
Bennor Estates Monthly Water Usage

Table 1 provides estimated system water demands, based upon the period of January 2007 through
December 2011. These demands are based upon the amount of water measured through the master meter,
which is a more conservative amount than using the sum of individual meter readings. Note that they are
the same values as those provided in the JVA study, with the addition of more recent data.
Future demands shown in Table 1 assume total buildout of the Subdivision. They do not include any
additional demands from a possible future extension of the BEISD’s system to surrounding subdivisions,
including the Bennor Estates Phase II Subdivision. It is assumed that future development in the vicinity
of the GRWSP will be served by the GRWSP and not the BEISD.
Note that the instantaneous peak hour was determined using two different methods often used in the water
supply industry:
1. by multiplying the maximum daily water use by a factor of 2; and
2. by multiplying the number of accounts by 2 gpm/account.
Due to the considerable difference between the two methods, and due to the lack of actual metered data
for this instantaneous peak hour demand, the more conservative method (multiplying the number of
accounts by 2 gpm/account) will be used.

Existing System Description and Inventory
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Table 1
Estimated Water System Demands
Description
Number of Accounts
Average Monthly Water Use
(gal/month)
Average Monthly Water Use
(gal/month/account)
Average Daily Water Use
(gal/day)
Average Daily Water Use
(gal/day/account)

Existing
44

Future
45

338,050

344,811

7,683

7,837

11,114

11,336

253

258

Maximum Daily Water Use
(gal/day)

33,342

34,009

Maximum Daily Water Use
(gal/day/account)

757

772

Instantaneous Peak Hour (gpm)

46

47

Instantaneous Peak Hour (gpm)

88

90

2.3

Comments

Compares closely with JVA estimate of
12,457 gpd.

Calculated by multiplying average daily
water use by a factor of 3. Compares closely
with JVA estimate of 32,532 gpd.

Calculated by multiplying maximum daily
water use by a factor of 2.
Based upon typical design parameter of 2
gpm/account

EXISTING SYSTEM CAPABILITIES

The existing water system was modeled using WaterCAD distribution system modeling software, based
upon the above demands. The existing water supply facilities (well, treatment facilities, storage tank and
pump station) are easily capable of meeting these demands. There is sufficient storage to provide 11 days
of water at the future average daily demand rate, and 3.7 days of water at the maximum daily demand
rate. Using the current 100 gpm well pump, the BEISD’s needs can be met with that pump withdrawing
water from the well for only 5.7 hours even during the projected future peak day, and for only 1.9 hours
during the future average day. For that reason, the BEISD’s system operator would prefer that a smaller
pump (approximately 50 gpm) replace the existing pump.
Similarly, the water distribution system provides adequate pressure to serve all demand scenarios,
including instantaneous peak hour. The lowest instantaneous peak hour demand pressure was modeled to
be 46 psi for the highest home, well in excess of the DEQ requirement to provide 35 psi at all times in the
distribution system.
During low-flow conditions, the home at the highest elevation has an estimated pressure of 62 psi, and the
home with the lowest elevation has an estimated pressure of 95 psi.

2.4

EXISTING SYSTEM FINANCING

Table 2 shows the current FY12-13 budget for the BEISD. The BEISD performs two basic functions for
the residents of the Subdivision:
1. it provides maintenance of the roads; and
2. it provides potable water to the homes.
The budget reflects these two primary functions. It also portrays the first principal and interest annual
payment in the amount of $22,110 for bonds totaling $180,000 that were issued in 2009. The proceeds
from these bonds were used by the BEISD to purchase the water system from Mr. Ward. They were
issued at a 4.5% annual interest rate. The ten payments on these bonds are shown in the following
schedule:

Existing System Description and Inventory
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Year
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Principal Payment
$15,000
$15,000
$15,000
$15,000
$20,000
$20,000
$20,000
$20,000
$20,000
$20,000

Interest Payment
$7,110
$7,425
$6,750
$6,075
$5,400
$4,500
$3,600
$2,700
$1,800
$900

Total Annual Payment
$22,110
$22,425
$21,750
$21,075
$25,400
$24,500
$23,600
$21,700
$21,800
$20,900

In order to provide revenue for the BEISD, each of the 44 lot owners in the Subdivision currently pays a
special assessment of $1,560.00 per year to the BEISD. These are reflected in the three assessments that
provide for most of the budgeted revenue shown in Table 2. The FY12-13 budget assumes that the 45th
lot will be constructed upon and an assessment will begin being paid for that lot as well.
Although the BEISD has its system operator read the individual residential water meters on a monthly
basis, and although these meters’ radio remotes allow for quick readings to be taken, the BEISD has
nonetheless elected to use the annual assessment in lieu of user fees to collect the majority of its revenue.
Furthermore, the BEISD board members have indicated a strong preference to continue with that means
of revenue collection to finance its operations.
Although not reflected in the current year’s budget, the BEISD assesses a water overage charge for those
residents that use more than 10,000 gallons per month. The overage charge is $1.50/1000 gallons. That
amount includes a maximum usage of 10,000 gallons of water per lot per month. In the previous fiscal
year, the BEISD collected $1,843.50 in overage charges.

Existing System Description and Inventory
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Table 2
FY12-13 Budget for BEISD
FY12-13
BUDGET
Revenue
CC District Support Grant
District Mtce. Assessment
Bond Repayment Assessment
Maintenance Fund Assessment
Interest
Monthly Late Fees
Water Overage Charges
TOTAL REVENUE
Expense
Administration Expenses
Accounting/Bookkeeping
Advertising
Attorney Fees
Office Supplies
Postage
Printing/Photocopying
Bonds
Insurance
SUBTOTAL ADMINISTRATION EXPENSE
Operations Expenses
Roads
Mail Box Area
Road Repair & Improvement
Weed Spraying
SUBTOTAL ROAD MTCE. EXPENSE
Water System
Chlorine
Utilities
Water Meter Reading
Water Operator
Water Testing
SUBTOTAL WATER SYSTEM EXPENSE

$3,750
$41,580
$22,590
$6,030
$0
$0
$0
$73,950

$5,040
$200
$1,000
$200
$250
$100
$250
$1,200
$8,240

$100
$15,000
$150
$15,250
$700
$5,600
$602
$6,000
$2,500
$15,402

TOTAL EXPENSE

$38,892

PRINCIPAL AND INTEREST PAYMENT ON LOAN

$22,551

NET TO CAPITAL SAVINGS

Existing System Description and Inventory
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3. DESCRIPTION OF BEISD WATER SUPPLY ALTERNATIVES
Since the EPA AO requires the BEISD to develop a compliance plan that “must achieve and maintain
compliance with the combined radium MCL”, a long-term solution must be found, or the BEISD will be
required to stop delivering water to the residents. The following alternatives will be considered to address
the BEISD’s current situation:
Alternative No.
1
2
3
4
5
6
7
8
9

Name and Description
Connect to the GRWSP and Discontinue Use of Existing Well
Connect to the GRWSP and Blend with Water from Existing Well
Install Treatment Facilities for the Existing Well
Install Point-of-Use Treatment Facilities at all Residences in Subdivision
Drill a New Water Well
Modify the Existing Well to Improve Water Quality
Connect to the GRWSP and Use it for Drinking Water, Continue Use of Existing Well
for Irrigation Within the Subdivision
Connect to the GRWSP, Replace Existing Distribution System with One that Meets
City Standards, Become Outside-City Retail Water Customers
Do Nothing

More information on each alternative is provided below.

3.1

ALTERNATIVE 1 – CONNECT TO THE GRWSP AS A WHOLESALE WATER
CUSTOMER AND DISCONTINUE USE OF EXISTING WELL

In January 2013, Dowl HKM produced the Final Hydraulics Report – Gillette Regional Water Supply
Project, Phase I District Extensions.(3) This report provided additional information on the system
hydraulics for the GRWSP in the vicinity of the BEISD. Previous to this January 2013 Dowl HKM
report, the May 2010 HDR report entitled Regional System Potential Participants Connection Study (4)
provided planning level information for the rural transmission lines in that area.
Per the January 2013 report, the GRWSP is proposed to bring water to rural areas west of the City,
including the BEISD, with a new 12-inch water main, a/k/a the Gillette West Line. The Gillette West
Line will connect to the existing City water system approximately three miles east of the Subdivision,
near the location of the existing Red Hills pump station. It will then extend west along Force Road to
BEISD and then continue north and west to serve the Cook Road Water District and Eight Mile I&S
District with 8” lines to each district. The Gillette West Line will be provided sufficient pressure via a
new pump station to be located in the general vicinity of the intersection of Highway 50 and Southern
Drive. The current proposed location of the Gillette West Line is shown in Figure 7.
The proposed pump station will pump water via the Gillette West Line to an existing storage tank in the
Cook Road Water District. This existing Cook Road tank has a ground elevation of approximately 4940’,
and an overflow elevation of approximately 4986’. In order to fill this tank (including overcoming
system losses), the Gillette West Line has been proposed by Dowl HKM to have a hydraulic grade line
(HGL) in the vicinity of the BEISD (at the intersection of Force Road and JoceLynn Avenue) as follows:
• Average Day – 5011’,
• Peak Hour – 5019’.
Based upon these HGL values, and assuming a ground elevation at the intersection of Force Road and
JoceLynn Avenue of 4771’), static pressures at this intersection will vary from 104 psi to 107 psi.
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Alternative 1 assumes a direct connection from the Gillette West Line to the BEISD water system via
installation of approximately 100 feet of 6” main. The connection from the GRWSP would be located
near the northeast corner of the intersection of Force Road and JoceLynn Avenue. An aboveground precast concrete control building would be constructed at this location at a ground elevation of
approximately 4771’, which would house a water meter, a reduced principle pressure backflow preventer,
an emergency bypass, a pressure-reducing valve and SCADA system equipment. In order to provide
water with pressure within the BEISD that would not exceed 90 psi at the lowest residence (elevation
4749’), the water pressure on the downstream side of the pressure-reducing valve at the proposed control
building would be set at approximately 80 psi (HGL = 4956’). This pressure setting would provide a
static pressure for the highest home in the BEISD (elevation = 4827’) of approximately 56 psi.
The City will own and operate all of the facilities contained within the control building. The proposed
connection point to the existing system is shown in Figure 8, and a conceptual design of the piping
contained within the meter building is shown in Figure 9. Also shown in Figure 8 is a proposed
connection to the BEISD water system, which would be accomplished by extending a 6” main
approximately 360 feet to the northwest along JoceLynn Avenue. The connections described above and
associated building will be designed and constructed as part of the GRWSP’s Gillette West Line project
component, as discussed more extensively in Section 4.
Once connected, the BEISD would become a wholesale water customer of the City. As such, the BEISD
would continue to provide retail water service to residents within the Subdivision, thus it would remain
responsible for its water distribution system.
This alternative was modeled using WaterCAD distribution system modeling. The model showed that,
given a 45-lot Subdivision and the water pressure available from the GRWSP system, there would no
longer be the need for the water well and pump station. The storage tank, with a ground elevation of
4802’, would be rendered useless under this alternative, because it would overflow once subjected to the
higher-pressure GRWSP water. The BEISD, however, would remain responsible for the distribution
system serving the residences. It would be defined by EPA as a “consecutive water system”, and would
remain responsible for meeting EPA drinking water standards.
The City, as the “wholesaler” of water to the BEISD, would be required to deliver wholesale water which
also meets EPA drinking water standards. These standards require the delivery of water that has no total
coliform bacteria present. The City maintains a chlorine residual within its water distribution system to
assure the absence of coliform bacteria. City water officials have found that the Madison formation water
in particular has essentially no chlorine demand, thus it is confident that chlorine residuals can be
effectively maintained at all times throughout the GRWSP.(5) Due to the relatively small size of the
BEISD distribution system, the proposed abandonment of the storage tank, and the fact that the GRWSP
must maintain its chlorine residuals over distances much longer than the length of the BEISD’s system, it
is assumed that additional chlorination by the BEISD will not be necessary for this alternative.
The estimated capital costs to:
• construct the building and related appurtenances, and
• furnish and install the water meter, backflow preventer, pressure-reducing valve, emergency
bypass and SCADA equipment and
• connect to the BEISD system,
is estimated to total $305,035 (2014 cost). These costs are itemized in Table 3, and are currently
formulated as part of Dowl HKM’s contract with the City. The SCADA system connection will allow
the City to monitor the flow and pressure at the metering site. The costs do not include the cost to
abandon the well, storage tank and pump station, because the well could potentially be used by others,
and it is assumed that the salvage value of the storage tank will cover the cost to dismantle the pump
station and building. The estimated cost to properly abandon in accordance with State Engineer’s Office
requirements is $27,000.
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It is important for the BEISD to recognize that water from the GRWSP is likely to have a greater hardness
than water currently provided by the BEISD’s well. The City’s existing water supply is a blend of water
from wells pumping from the inside-City Fox Hills and Fort Union formations (which are relatively soft)
and from wells pumping from the limestone Madison formation in the Black Hills of Crook County,
which exhibits a greater hardness. With the implementation of the GRWSP, there will be an increased
reliance on the Madison formation water, thus hardness levels in the City’s system are anticipated to
increase. Hardness in water is due to the presence of calcium and magnesium ions that, depending upon
the levels, can result in a buildup of scale on the interior of pipes, water heaters, etc. Additional soap
consumption for effective laundering and bathing is also typically a result of hard water. As a result,
there may be the need for residences to install individual water softeners on inside-the-home water pipes,
while still irrigating with the harder water. The cost for these water softeners is not included in the costs
shown in Table 3. A typical inside-the-home water softener costs approximately $1,500 to furnish and
install, and approximately $15-20/month to have someone place salt in the softener. To reduce costs,
residents can purchase their own salt and place it in the softener.
In the vote for the CFT to fund the GRWSP, $20 million was allocated to connect rural areas to the
system. It was assumed that this amount was to be matched with WWDC grant funds on a 1/3-2/3 basis,
meaning that the WWDC would grant $40 million for a total of $60 million to be available for rural
connection purposes. Because of this commitment to connect the rural areas with these CFT monies, City
staff has indicated that all of the capital costs associated with providing water under this alternative (i.e.,
those shown in Table 3) would come from either the WWDC or CFT. Furthermore, City staff has
indicated that no plant investment fees will be assessed by the City for this initial connection to the
GRWSP.(6)
Table 3
Alternative 1 – Connect to the GRWSP as a Wholesale
Water Customer and Discontinue Use of Existing Well
Item
Preparation of final designs and specifications
Permitting, mitigation & environmental report
Legal fees
Acquisition of Access and Rights of Way
Plant Investment Fee
Pre-Construction Costs Subtotal

Unit
LS
LS
LS
LS
EA

M obilization, bonds & insurance
6" PVC C-900 Waterline
6" Gate Valve (outside building)
M isc. Fittings (outside building)
Connect to 4" Bennor M ain in Jocelynn Avenue
Gravel Surface Restoration
Underground Utility Crossings
Building
Pre-cast Concrete Building
Foundation
M echanical
Electrical
2" Reduced Pressure Principle Backflow Preventer
2" Omni Sensus M eter
2" Pressure-Reducing Valve
M isc. piping, valves and fittings (including emergency bypass)
4" Drain Line
SCADA Connection to City System
Construction Cost Subtotal
Engineering Costs @ 10% of Construction Subtotal
Subtotal
Contingency @ 15%
Construction Cost Total
Project Cost Total (2012 Dollars)
Project Cost Total (2014 Dollars @ 3% annual inflation)
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Qty.

Unit Cost

Cost

Cost
$18,500
$0
$5,000
$30,000
$0
$53,500

45

$0

LS
LF
EA
EA
LS
LF
EA

1
460
2
7
1
400
10

$17,000
$25
$2,500
$2,000
$2,000
$25
$200

$17,000
$11,500
$5,000
$14,000
$2,000
$10,000
$2,000

LS
LS
LS
LS
EA
EA
LS
LS
LF
LS

1
1
1
1
1
1
1
1
200
1

$55,000
$20,000
$5,000
$5,000
$3,000
$3,000
$2,500
$15,000
$25
$10,000

$55,000
$20,000
$5,000
$5,000
$3,000
$3,000
$2,500
$15,000
$5,000
$10,000
$185,000
$18,500
$203,500
$30,525
$234,025

$234,025
$287,525
$305,035
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3.2

ALTERNATIVE 2 – CONNECT TO THE GRWSP AS A WHOLESALE WATER
CUSTOMER AND BLEND WITH WATER FROM EXISTING WELL

As opposed to connecting to the GRWSP and using water solely from that source, Alternative 2 proposes
taking water from the GRWSP as a wholesale water customer and blending it with well water from the
BEISD system. The blending ratio recommended in the JVA study was 60% GRWSP water to 40%
BEISD water, which was based upon achieving a target concentration for total radium of 2.5 pCi/L.
However, this recommended blending ratio does not to take into consideration the fact that water from the
GRWSP may also contain radium. As discussed in the Weston memo, radium concentrations of GRWSP
water could vary from 0.7 to 3.0 pCi/L, depending upon the time of year and source of water within the
City’s water supply system. Assuming a target combined radium concentration of 4.5 pCi/L for the
BEISD water, a concentration of 3.0 pCi/L for GRWSP water, and a concentration of 7.7 pCi/L for water
from the BEISD well, the recommended blending ratio should be 69% GRWSP water and 31% BEISD
water. Rounding these blending ratio leaves 70% GRWSP water and 30% BEISD water, which should be
sufficiently conservative so as to make sure that the 5.0 pCi/L MCL is not approached with the blended
water. It would be necessary to continue to monitor for radium to determine if concentration levels
change with time, which may necessitate a change in this recommended blending ratio.
Several methods of blending the two waters were considered. The one selected and used to develop this
alternative would be installation of a blending valve and associated appurtenances in an underground
vault adjacent to the existing pump station building. A blending valve essentially operates under the
principle that it reduces the incoming GRWSP pressure to the same pressure as the water coming from the
well, thereby allowing for flow control of the two lines.
Alternative 2 requires a connection to the GRWSP’s Gillette West Line at the intersection of Force Road
and David Avenue. A 6” waterline would then be extended along David Avenue for approximately 1100
feet to the property where the BEISD’s well, pump station and tank are currently located. This 6”
extension would be owned and operated by the City, as it would be on the upstream side of the City’s
master meter. Similar to Alternative 1, Alternative 2 proposes construction of an aboveground pre-cast
concrete control building to house City facilities, including a 2” master meter, a 2” reduced principle
pressure backflow preventer, an emergency bypass, and SCADA system equipment. The building would
have a ground elevation of approximately 4802’. The City would own and operate all of the facilities
contained within this building. Due to the operation of the blending valve, there would be no need for a
pressure-reducing valve on the line providing water from the GRWSP system.
Just downstream of the GRWSP control building would be the point that the BEISD would have
ownership and operational responsibilities. At this point a belowground blending valve vault would be
constructed, which would house the necessary blending facilities. Downstream of this valve vault, and
using a 4“ HDPE waterline that was extended beneath and outside the existing 12’ x 20’ building
enclosure for a future well connection point, the blended water would enter into the existing enclosure for
delivery to the storage tank and ultimately the distribution system. Other than the facilities just discussed,
there would be no need to install any additional lines into or inside the pump station in order to achieve
the recommended blending.
The proposed connection to the existing system is shown in Figure 10, and the proposed master meter
control building, blending valve vault and associated piping are depicted in Figure 11.
Once construction is complete, and due to the present piping configuration within the pump station, it
would be possible, by merely manipulating valves, to either:
• totally utilize GRWSP water to flow into the storage tank and pump this water into the
distribution system through use of the existing pumps, or
• totally utilize GRWSP water and deliver it directly into the BEISD distribution system, thereby
completely bypassing and thereby eliminating the need for the storage tank and pump station.
(This would be analogous to Alternative 1.)
Description of BEISD Water Supply Alternatives
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The GRWSP water pressure at the master meter control building and vault is estimated to be 90-94 psi.
As discussed previously, this pressure will be reduced by the blending valve so that it is at the same
pressure as the incoming well line. If the decision is made to completely bypass the tank and pump
station and deliver solely GRWSP water directly into the distribution system at this location, the blending
valve can be easily converted into a pressure-reducing valve. (The blending valve would not be needed if
taking solely GRWSP water.)
Once connected, and similar to Alternative 1, the BEISD would become a wholesale water customer of
the City and a “consecutive water system” as defined by EPA. As such, the BEISD would continue to
provide retail water service to residents within the Subdivision, thus it would remain responsible for its
own water distribution system. The chlorination treatment system would remain in use, dosing the well
water that would be entering the storage tank along with previously-disinfected water from the GRWSP.
There will be no change to the existing distribution system’s capabilities if this alternative is
implemented, due to the fact that solely the water supply system is being modified. These capabilities
were discussed previously in Section 2.3.
The estimated capital costs to construct this alternative are broken into two components. They are listed
below.
1. Those facilities that would be part of the GRWSP system (and thus constructed by the City),
which are estimated to cost $365,133. These costs are itemized in Table 4A. They include the
costs to:
• extend the 6” waterline from Force Road along David Avenue to the site of the well, storage
tank and pump station;
• construct the master meter control building and necessary appurtenances to deliver GRWSP
water to the BEISD system, which includes the cost for a water meter, backflow preventer
and emergency bypass;
• extend the 6” waterline from the meter building to the point of connection to the BEISD
system; and
• install a SCADA connection to the City system, so that the City can monitor the flow and
pressure at the master meter building.
2. Those facilities that would be part of the BEISD system (and thus constructed by the BEISD),
which are estimated to cost $147,949. These costs are itemized in Table 4B. They include the
costs to:
• construct a belowground vault to house the blending valve and related appurtenances;
• connect the piping which conveys the blended water into the existing 12’ x 20’ building
enclosure for delivery to the storage tank;
• install SCADA components that would enable the BEISD operator to remotely monitor and
adjust equipment (e.g. pump station pumps, well pump, etc.) at the building site; and
• replace the existing 100 gpm well pump with a smaller 25 gpm pump.
These costs do not include any improvements to the existing pump station and storage tank, such
as installation of variable frequency drives on the two booster pumps or a jockey pump. These
improvements are not proposed due to the current operator’s preference for the current pumping
configuration.(7)
The two amounts identified above sum to $513,082. As with Alternative 1, the costs associated with the
GRWSP portion of this work will be formulated as part of Dowl HKM’s contract with the City for design
of the Gillette West Line system. Also in accordance with Alternative 1, it is assumed that:
• no plant investment fees will be assessed by the City for this initial connection to the GRWSP;
and
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•

all of the capital costs associated with providing water under this alternative (i.e., those shown in
Tables 4A and 4B) would be eligible for WWDC funding, including both GRWSP and BEISD
improvements.

It is important to note that only those capital costs associated with the connection to the GRWSP system
(Table 4A) would be eligible for CFT funds. Proposed BEISD facilities as shown in Table 4B are not
eligible for CFT funds, and therefore currently have no local (i.e., non-WWDC) identified funding source.
Other possible funding sources available to the BEISD are discussed in more detail in Section 5.
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Table 4A
Alternative 2 – Connect to the GRWSP as a Wholesale Water Customer
and Blend with Water from Existing Well - GRWSP Costs
Item
Preparation of final designs and specifications
Permitting, mitigation & environmental report
Legal fees
Acquisition of Access and Rights of Way
Plant Investment Fee

Unit
LS
LS
LS
LS
EA

Qty.

Unit Cost

Cost

Cost

45

$0

$0

1

Pre-Construction Costs Subtotal
M obilization, bonds & insurance
6" PVC C-900 Waterline
6" Gate Valve (outside building)
M isc. Fittings (outside building)
Connect to BEISD System at Vault
Gravel Surface Restoration
Underground Utility Crossings
Building
Pre-cast Concrete Building
Foundation
M echanical
Electrical
2" Omni Sensus M eter
2" Pressure-Reducing Valve
M isc. piping, valves and fittings (inc. emergency bypass)
4" Drain Line
SCADA Connection to City System

LS
LF
EA
EA
EA
LF
EA

1110
2
7
3
1110
20

$21,000
$25
$2,500
$2,000
$2,000
$25
$200

$21,000
$27,750
$5,000
$14,000
$6,000
$27,750
$4,000

LS
LS
LS
LS
EA
LS
LS
LF
LS

1
1
1
1
1
1
1
200
1

$55,000
$20,000
$5,000
$5,000
$3,000
$3,000
$15,000
$25
$10,000

$55,000
$20,000
$5,000
$5,000
$3,000
$3,000
$15,000
$5,000
$10,000

Construction Cost Subtotal
Engineering Costs @ 10% of Construction Subtotal
Subtotal
Contingency @ 15%
Construction Cost Total
Project Cost Total (2012 Dollars)
Project Cost Total (2014 Dollars @ 3% annual inflation)

$226,500
$22,650
$249,150
$37,373
$286,523

$22,650
$0
$5,000
$30,000
$0
$57,650

$286,523
$344,173
$365,133

Table 4B
Alternative 2 – Connect to the GRWSP as a Wholesale Water Customer
and Blend with Water from Existing Well - BEISD Costs
Item
Preparation of final designs and specifications
Permitting, mitigation & environmental report
Legal fees
Acquisition of Access and Rights of Way
Plant Investment Fee
Pre-Construction Costs Subtotal
M obilization, bonds & insurance
Connect to Existing 4" BEISD M ains at Vault
Vault
Concrete Vault
M echanical
Electrical
2" Blending Valve
2" Omni Sensus M eter
M isc. Piping, valves and fittings (inside vault)
Connections to power and gas
4" Drain Line
M isc. Piping, valves and fittings (outside vault)
Replace 100 gpm well pump with 25 gpm well pump
SCADA System for BEISD Operator

Unit
LS
LS
LS
LS
EA

Qty.

Unit Cost

Cost

Cost
$10,070
$0
$1,000
$1,000

45

$0

$0

LS
EA

1
3

$9,200
$2,000

$9,200
$6,000

LS
LS
LS
EA
EA
LS
EA
LF
LS
LS
LS

1
1
1
1
2
1
2
200
1
1
1

$10,000
$5,000
$5,000
$4,500
$3,000
$7,000
$3,000
$25
$8,000
$14,000
$15,000

$10,000
$5,000
$5,000
$4,500
$6,000
$7,000
$6,000
$5,000
$8,000
$14,000
$15,000

Construction Cost Subtotal
Engineering Costs @ 10% of Construction Subtotal

$100,700
$10,070

Subtotal
Contingency @ 15%
Construction Cost Total
Project Cost Total (2012 Dollars)
Project Cost Total (2014 Dollars @ 3% annual inflation)

$110,770
$16,616
$127,386
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$12,070

$127,386
$139,456
$147,949
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3.3

ALTERNATIVE 3 – INSTALL TREATMENT FACILITIES FOR THE
EXISTING WELL

As discussed in the JVA study, a possible solution for removing radium from groundwater involves the
use of hydrous manganese oxides (HMO). This process feeds a solution of HMO into the raw water and
then is passed through a multi-media filter to remove the HMO that has absorbed the radium. This
process, with the correct HMO concentration, can remove at least 90 percent of the radium from the raw
water. It is a relatively simple chemical process which does not have much effect on other water quality
parameters. However, residuals obtained as a result of radium removal become an important issue.
Radium-laden residuals must be disposed of in accordance with current regulations. Typically these
materials cannot be disposed of locally and will be required to be moved a great distance, either Colorado
or Idaho.
Because of the problems associated with handing the radioactive residuals, this alternative is not a viable
solution and will not be considered further. This is the same conclusion reached in the JVA study.

3.4

ALTERNATIVE 4 – INSTALL POINT-OF-USE TREATMENT FACILITIES AT
ALL RESIDENCES IN SUBDIVISION

This alternative would employ individual small treatment units such as reverse osmosis (RO) in each
house to remove the radium from the drinking water. This alternative does not appear to be viable
because of the radioactive residuals that would be accumulated over time and the disposal of those
residuals. Because of these problems, this alternative will not be considered further.

3.5

ALTERNATIVE 5 – DRILL A NEW WATER WELL

As the name implies, this alternative entails abandonment of the existing water well and drilling a brand
new well, with a goal of the new well not having combined radium levels that exceed EPA’s MCL for
these elements. As indicated in the Weston memo, the only viable aquifer in the Gillette area for the
attainment of a public water supply is the Fort Union. Given the presence of combined radium in this
well, there is no guarantee that there would not be a reoccurrence of the problem with a new well.
Additionally, due to the presence of coal bed methane gas within the Fort Union formation, it is certainly
possible that more senior groundwater wells will be pumped in the future to attain the gas, and by so
doing, diminish the available water supply within the aquifer.
Additionally, due to the availability of the GRWSP as a viable alternative and its financial commitment to
it, it is very likely that there would not be funding available from the WWDC for an additional well.
Based upon the reasons cited above, this alternative will not be considered further.

3.6

ALTERNATIVE 6 – MODIFY THE EXISTING WELL TO IMPROVE WATER
QUALITY

This alternative would involve modifying the existing well to improve water quality. The objective
would be to obtain water that would have a lesser concentration of combined radium, thus meeting EPA
drinking water standards. Weston’s memo (Appendix C) discussed two possible options for making such
modifications:
• Option 1 would involve deepening the Bennor well to facilitate groundwater production from the
lower portion of the Fort Union aquifer. (The well currently draws water from the top of the
Tongue River member of the Fort Union, which is the shallowest member of the Fort Union, is
the most productive and has the best water quality.)
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•

Option 2 would involve squeezing cement into the leaking intervals in the well, thereby
potentially sealing off portions of the well where water with higher concentrations of radium are
entering it.

Although Weston discussed these two modification options it did not recommend pursuing them for the
following reasons:
• For Option 1, deepening the existing well will likely result in an increase in fluoride
concentrations to levels that would exceed the EPA MCL of 4 mg/l, a problem that the City
experiences with some of its Fort Union wells.
• For Option 2, existing leaky intervals in the Bennor well are most likely not contributing
significantly to the high combined radium concentrations. Because of the lack of such evidence
and the high cost of a squeeze job, Weston does not recommend pursuing this option
Additionally, due to the availability of the GRWSP as a viable alternative and its financial commitment to
it, it is very likely that there would not be funding available from the WWDC for pursuing either of these
two modification options.
Based upon the reasons cited above, this alternative will not be considered further.

3.7

ALTERNATIVE 7 – CONNECT TO THE GRWSP AS A WHOLESALE WATER
CUSTOMER AND USE IT FOR DRINKING WATER, CONTINUE USE OF
EXISTING WELL FOR IRRIGATION WITHIN THE SUBDIVISION

This alternative would provide the following:
1. Connect to the GRWSP in a manner similar to Alternative 1; and
2. Installation of a completely new water system to serve the Subdivision. This new system would
be utilized solely for irrigation purposes.
Under this alternative, water from the GRWSP would provide inside-the-home usage, whereas the new
irrigation system would utilize the existing well, storage tank and pumping station to deliver water solely
for irrigation. As this water would not be consumed, it would not be recognized as a public water system,
thus it would not be required to meet the EPA drinking water standards.
The capital costs for this alternative would include both the costs to connect to the GRWSP shown in
Alternative 1 (with the exception of abandonment of the well, storage tank and pumping station, which
would be retained for use for the irrigation system) and the new irrigation system. However, as opposed
to Alternative 1, it is anticipated that the cost for the irrigation system would not be eligible for either
local CFT funding or WWDC funding. It is therefore assumed that the Subdivision residents would be
responsible for the entire cost associated with this separate system.
This alternative is not considered viable for the following reasons:
1. Assuming that the Subdivision residents would be responsible for the entire cost associated with
the separate irrigation system, there would be the need for issuance of bonds to cover this cost.
Based upon an estimated capital cost for this separate irrigation system of $576,000, and using
parameters similar to those used for the current BEISD bond, the annual cost to retire the debt is
estimated at approximately $73,000. This annual cost is approximately two times the BEISD’s
existing budget.
2. There would be additional operation and maintenance costs associated with a completely separate
irrigation system that would parallel the existing potable water distribution system.
3. There is concern about the accumulation of radium in areas irrigated with well water from the
separate system.
Based upon these reasons, this alternative will not be considered further.
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3.8

ALTERNATIVE 8 – CONNECT TO THE GRWSP, REPLACE EXISTING
DISTRIBUTION SYSTEM WITH ONE THAT MEETS CITY STANDARDS, AND
BECOME OUTSIDE-CITY RETAIL WATER CUSTOMERS

This alternative is similar to Alternative 1, in that there would be a connection to the GRWSP. With this
proposed alternative, however, the BEISD’s water distribution system would be replaced with one that
meets City standards, and pre-annexation agreements would be signed by all Subdivision property
owners. City standards would include mains large enough to provide fire protection, thus hydrants would
also be installed.
By replacing the system with one that meets City standards and signing the pre-annexation agreements,
the City would provide outside-City retail water service to each property within the Subdivision. With
the exception of the current debt, there would be no need for the BEISD to be in the water business any
longer. All operation and maintenance costs would be assumed by the City. Precedence has been
established for such a scenario for other unincorporated areas surrounding the City.
The capital costs for this alternative would include both the costs to connect to the GRWSP shown in
Alternative 1 (with the exception of the vault and associated master meter and backflow prevention
device) and the new water distribution system that would meet City standards. However, as with
Alternative 7, it is anticipated that the cost for the distribution system would not be eligible for either
local CFT funding or WWDC funding. It is therefore assumed that the Subdivision residents would be
responsible for the entire cost associated with this new distribution system.
This alternative is not considered viable for the following reasons:
1. Assuming that the Subdivision residents would be responsible for the entire cost associated with
the new distribution system, there would be the need for issuance of bonds to cover this cost.
Based upon an estimated capital cost for this separate system of $1,585,000, and using parameters
similar to those used for the current BEISD bond, the annual cost to retire the debt is estimated at
approximately $200,000. This annual cost is over five times the BEISD’s existing budget.
2. The City currently bills outside-City customers at a rate that is 1½ times the inside-City rate. It is
therefore anticipated that the cost for water purchased from the City would be more expensive
than if it was purchased as a wholesale water customer, which would be the case with
Alternatives 1 and 2.
3. Subdivision residents may not agree to the terms typically stipulated in the City’s standard preannexation agreement.
4. The City currently has no desire to provide full retail water service in this area considerably away
from the current City limits, as it will require manpower to operate and maintain the distribution
system, read meters and bill the new customers.(8)
Based upon these reasons, this alternative will not be considered further.

3.9

ALTERNATIVE 9 – DO NOTHING

Do Nothing must always be considered as an alternative. This alternative will not comply with the EPA
AO, so it cannot be considered as a possible solution. If nothing is done, the system will no longer
provide treated water and the BEISD will cease to exist. Therefore, this alternative will not be considered
further.

Description of BEISD Water Supply Alternatives
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4. RECOMMENDED ALTERNATIVE
The previous section provided information on various alternatives considered to remedy the BEISD noncompliance EPA issue that is contained in the AO and subsequent amendments. Of the nine alternatives
discussed, only two were shown to be viable. Those two alternatives are shown in Table 5, including the
estimated project capital cost to implement each alternative.
Table 5
Summary of Viable Alternatives

Alternative
No.

1

2

Description

Connect to the
GRWSP as a
Wholesale
Water
Customer and
Discontinue
Use of
Existing Well
Connect to the
GRWSP as a
Wholesale
Water
Customer and
Blend with
Water from
Existing Well

Estimated
Project
Capital Cost
(2014 $$)

GRWSP
Share of Costs
$
Total

WWDC
Eligible
(67%)

CFT
Eligible
(33%)

BEISD Share of Costs
$

Total

WWDC
Eligible
(67%)

CFT
Eligible

Other
Funding
Required

$305,035

$305,035

$204,373 $100,662

$0

$0

$0

$0

$513,082

$365,133

$244,639 $120,494

$147,949

$99,126

$0

$48,823

As noted in Section 3 and shown in Table 5, all of the capital costs for Alternative 1 are anticipated to be
eligible for both WWDC and CFT monies, whereas only the GRWSP-related components of Alternative
2 (i.e., 6” waterline from Force Road, master meter building, etc.) would be eligible for both WWDC and
CFT funding. The BEISD share of costs for Alternative 2 would be eligible for WWDC funding only.
As a result, the BEISD would need to pay for a portion of these capital costs, or procure funds from other
funding sources.
In addition to capital costs, an important criteria in the selection of a recommended alternative would be
not only the capital costs, but also the user fees to the residents of Bennor Estates for each alternative. In
order to determine eventual user fees, the expenses contained within the BEISD’s existing budget (FY1213) related to water have been used as a basis for comparison purposes between Alternatives 1 and 2.
Table 6 provides this comparison. These expenses have been supplemented with estimates for future
replacement capital expenditures and other related items, all for the purpose of comparing existing costs
to operate and maintain the system with similar costs associated with each of the two alternatives. Future
replacement capital expenditures have been based upon a depreciation schedule developed by EnTech as
part of this study for the anticipated replacement costs of each component of the BEISD’s water system.
The FY12-13 budget did not contain monies for this purpose; however, the budget did contain a “Net to
Capital Savings” amount of $12,507, which could be considered as a similar means of providing for
future capital replacement expenditures.
The City has not yet determined the water rates that will be charged to wholesale water customers that
will connect to the GRWSP. City officials have indicated that they expect the rates to be between $4.00
and $16.00/1000 gallons of water, with recent City correspondence indicating that rates will be much
closer to the $4.00 value than the $16.00 value.(6) Current inside-City retail rates vary from $3.95/1000
Recommended Alternative
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TABLE 6
COST COMPARISON OF CURRENT BEISD WATER SYSTEM COSTS TO ALTERNATIVES 1 AND 2
USING GRWSP COSTS FOR WATER OF $4, $8 AND $16/1000 GALLONS

CURRENT FY12-13 BUDGET
WATER-RELATED COSTS ONLY
W/ RECOMMENDED ADDITIONS

EXPENDITURES

COST/
MONTH/
LOT

COST/
YEAR/ LOT

ALTERNATIVE 1

ALTERNATIVE 2

CONNECT TO THE GRWSP AS A WHOLESALE WATER CUSTOMER AND DISCONTINUE USE OF EXISTING WELL

CONNECT TO THE GRWSP AS A WHOLESALE WATER CUSTOMER AND BLEND WITH WATER FROM EXISTING WELL

EXTRA
MONTHLY
EXPENDITURES
WITH GRWSP
COST/ COST/LOT
MONTH/
WHEN
WATER @
LOT
COMPARED
$4.00/1000
TO FY12-13
GALLONS
COSTS

COST/
YEAR/
LOT

EXPENDITURES
WITH GRWSP
WATER @
$8.00/1000
GALLONS

EXTRA
MONTHLY
COST/LOT
COST/
MONTH/
WHEN
LOT
COMPARED
TO FY12-13
COSTS

COST/
YEAR/
LOT

EXTRA
MONTHLY
EXPENDITURES
COST/LOT
WITH GRWSP
COST/
MONTH/
WHEN
WATER @
LOT
COMPARED
$16.00/1000
TO FY12-13
GALLONS
COSTS

COST/
YEAR/
LOT

EXPENDITURES
WITH GRWSP
WATER @
$4.00/1000
GALLONS

EXTRA
MONTHLY
COST/LOT
COST/
MONTH/
WHEN
LOT
COMPARED
TO FY12-13
COSTS

COST/
YEAR/
LOT

EXTRA
MONTHLY
EXPENDITURES
COST/LOT
WITH GRWSP
COST/
MONTH/
WHEN
WATER @
LOT
COMPARED
$8.00/1000
TO FY12-13
GALLONS
COSTS

COST/
YEAR/
LOT

EXTRA
EXPENDITURES
MONTHLY
WITH GRWSP
COST/
COST/ YEAR/
COST/LOT
MONTH/
WATER @
LOT
WHEN
LOT
$16.00/1000
COMPARED TO
GALLONS
FY12-13 COSTS

Expenses
Administrative Expenses
Insurance and Bonds

$6,790
$1,450

$6,790
$1,450

$6,790
$1,450

$6,790
$1,450

$6,790
$1,450

$6,790
$1,450

$6,790
$1,450

SUBTOTAL

$700
$1,000
$2,000
$5,600
$600
$6,000
$0
$2,500
$26,640

$0
$0
$0
$560
$600
$3,000
$0
$1,250
$13,650

$0
$0
$0
$560
$600
$3,000
$0
$1,250
$13,650

$0
$0
$0
$560
$600
$3,000
$0
$1,250
$13,650

$350
$1,000
$1,800
$5,040
$600
$6,000
$0
$2,500
$25,530

$350
$1,000
$1,800
$5,040
$600
$6,000
$0
$2,500
$25,530

$350
$1,000
$1,800
$5,040
$600
$6,000
$0
$2,500
$25,530

Water Purchase from GRWSP
TOTAL WATER SYSTEM EXPENSES

$0
$26,640

$16,551
$30,201

$33,101
$46,751

$66,202
$79,852

$11,585
$37,115

$23,171
$48,701

$46,342
$71,872

Water System
Chlorine
Pump Repairs
Well Pump Repairs
Utilities
Water Meter Reading
Water Operator
Water System - Misc.
Water Testing

Misc. Replacement Capital Expenditures
Annual Debt Service to Purchase Water System
TOTAL EXPENSES, REPLACEMENT CAPITAL
EXPENDITURES AND DEBT SERVICE

$9,100

$5,200

$5,200

$5,200

$9,100

$9,100

$9,100

$22,550

$22,550

$22,550

$22,550

$22,550

$22,550

$22,550

$58,290

$108

$1,295 *

$57,951

$107

-$1

$1,288 *

$74,501

$138

$30

$1,656 *

$107,602

$199

$91

$2,391 *

$68,765

$127

$19

$1,528 *

$80,351

$149

$41

$1,786 *

$103,522

$192

$84

$2,300 *

* assessment for water system and roads is currently $1560/year/lot

L:\00003P\12006_WWG0\Z_SUM\BennorEst\BennorBudgetAltCost.xlsx
2/1/2013
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gallons to $5.09/1000 gallons, depending upon usage amounts. (See Appendix E.) The City’s current
wholesale rate for water to the Red Hills Subdivision (an outside-City wholesale customer which might
be considered to be the most analogous to a future BEISD customer) is $30.35 for the first 3,000 gallons
and $3.68/1,000 gallons for additional water.(9) For purposes of comparison, Table 6 identifies costs
associated with the two alternatives using three rates: $4.00, $8.00 and $16.00 per 1000 gallons of water.
No minimum charge for the purchase of wholesale water is being assumed. Figure 12 also depicts these
comparative costs graphically.
As recommended in the discussion for Alternative 2, the blending ratio of GRWSP to well water utilized
for purposes of estimated GRWSP water usage is 70% GRWSP to 30% BEISD. Alternative 2 costs also
include estimates for continued monitoring of combined radium over and above what is required by EPA
for a normally-compliant public water system to make sure that the blending is effective.

ANNUAL WATER EXPENDITURES

$120,000
$100,000
$80,000

ALT. 1 - CONNECT TO
GRWSP AND DISCONTINUE
WELL

$60,000
$40,000

BREAK-EVEN POINT
= $12.71/1000 GAL

ALT. 2 - CONNECT TO
GRWSP AND BLEND WITH
WELL WATER
EXISTING FY12-13 BUDGET

$20,000
$0

COST/1000 GAL FROM GRWSP

Figure 12
Cost Comparison among Alternatives 1 and 2 and Existing FY12-13 Budget Expenditures

In reviewing Table 6 and Figure 12, some important conclusions can be reached:
1. If the cost of water from the GRWSP is approximately $4.00/1000 gallons, there is essentially no
difference in cost between Alternative 1 and the existing system’s expenses.
2. It is less expensive for the BEISD from solely a user-fee standpoint to implement Alternative 1
than Alternative 2, as long as the cost for water from the GRWSP remains below $12.71/1000
gallons. This can be attributed to the fact that:
a. Alternative 1 has a significantly reduced cost to operate and maintain the system, due
primarily to the well, pump station, and tank no longer being necessary; and
b. Using 70% of the GRWSP water to avoid exceeding combined radium limits represents a
large share of the water used by BEISD residents, yet most of the costs associated with
continuing to use the existing well, pump station and storage tank remain.
If the BEISD continues to monitor the combined radium water and determines that the concentration
decreases, or the City demonstrates that its combined radium concentration can at all times remain at
levels considerably below the 3 piC/L value it has reached previously, the blending ratio could be
adjusted, making Alternative 2 more attractive. Otherwise, assuming that the cost for the GRWSP
remains below $12.71/1000 gallons, it makes more sense from a user-fee standpoint to pursue Alternative
1. Alternative 1 also:
1. offers a lower overall project capital cost;
2. no capital cost responsibility for the BEISD; and

Recommended Alternative
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3. provides the overall benefit of no longer having to worry about the long-term viability of the
well, pump station and storage tank, as they will no longer be needed. As a result, the overall
administrative burden of the BEISD involved with supplying water to its residents can be
lessened.
Therefore, the recommended alternative is Alternative 1 – Connect to the GRWSP and Discontinue Well.
Obviously, prior to the time that this alternative can be implemented, there will be the need to have
GRWSP’s Gillette West Line in place. It is currently projected that the Gillette West Line will be
installed and available for use by mid-to-late 2014. As part of the Gillette West Line project, Alternative
1 can be designed by Dowl HKM and included in the Gillette West Line construction and overall
GRWSP. As a result, there will be no need for BEISD to make application to the WWDC under this
alternative. It will only be necessary to enter into an emergency temporary agreement with the City, as
discussed in more detail below.
On September 24, 2012, the board of directors of the BEISD approved a resolution supporting
implementation of Alternative 1. That resolution is contained in Appendix D, as is a letter sent to the City
Administrator requesting that an emergency temporary water service agreement between the City and the
BEISD be developed. In July 2011, the Gillette City Council passed Resolution 2327, which stated that
the City would postpone approval of any outside-city water service requests until implementation of the
water supply component of the GRWSP, estimated for completion in 2016.(9) That resolution, however,
also stated that the City would consider water service prior to 2016 in cases of “exceptional emergency
situations”. Due to the AO imposed on the BEISD due to the continued exceedances, as well as the
limited additional water supply required to serve the BEISD, it is certainly feasible that the Council would
look favorably upon a an emergency water service agreement with the BEISD to address its “exceptional
emergency situation”.
A copy of City Resolution 2327 is contained in Appendix E.
If, for some reason, the BEISD would instead want to pursue Alternative 2, it would need to make
application to the WWDC as soon as possible for 2/3 of the cost of the WWDC-eligible components. As
mentioned previously, the BEISD will also have to obtain funding for project components contained
within Alternative 2 for which the CFT will not be eligible. These costs were identified in Table 5.
Possible additional funding sources are discussed more fully in the following section.

Recommended Alternative
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5. ABILITY-TO-PAY ANALYSIS AND FINANCING PLAN
Based upon the recommendation in Section 4 to pursue Alternative 1, Table 5 portrayed the capital costs
to the GRWSP and WWDC to implement this alternative. This alternative will be included in the City’s
project budget for the Gillette West Line project, and will not be the responsibility of the BEISD.
Table 5 also provided a breakdown of cost allocation for Alternative 2, which was not the recommended
alternative. Should the BEISD, for whatever reason, decide to pursue Alternative 2 in lieu of the
recommended Alternative 1, there are other funding sources besides the CFT that might be available to
provide the 33% match and thereby assist with the BEISD’s share of the project costs. Probably the most
likely source of funds would be the Campbell County District Support Grant Program. Per the Campbell
County website, “funds for this program are intended for planning or building capital construction
projects such as road and street improvements, water supply and distribution facilities, wastewater
collection and treatment facilities, storm water control works, etc.” Grants are typically available in
amounts up to $50,000.
There are also several state and federal agencies that administer programs that fund water system
improvements, and therefore could be looked to for matching funding. The agencies from which grants
and loans are typically requested by Wyoming cities, towns and special districts are as follows:
• U.S. Department of Agriculture Rural Development (RD);
• State of Wyoming Loan and Investment Board (SLIB); and
• Wyoming Department of Environmental Quality (WDEQ) Revolving Loan Fund.
A brief description of each agency and their applicable program are discussed below:
•

U.S. Department of Agriculture Rural Development (RD)
RD provides grants and loans to be utilized for the development of water within rural
communities and areas around the United States. Monies are currently available through
this program. However, being a federal program, there are considerable administrative
costs associated with receiving funding from this program. These administrative costs
could increase the overall project cost in order to attain the RD funding. Additionally, a
grant and loan mix is typically required from RD. Finally, income levels of residents
within the project area have to be investigated in order to determine funding eligibility.

•

State of Wyoming Loan and Investment Board (SLIB)
The SLIB provides grants and loans to be utilized for the development of infrastructure
within communities and special districts around the state. The board of directors for the
SLIB is comprised of the five state elected officials. Funding for SLIB-supplied grants
and loans originates from federal mineral royalties that are placed upon extractable
minerals within the state, a portion of which is returned to Wyoming.
Grants are usually available for up to 50% of the cost for project development, although
sometimes – in very rare cases of demonstrated hardship – higher percentages can be
obtained. Loans for the non-grant share of project-eligible costs are available at 6%. A
SLIB loan typically has a term of 30 years.
The SLIB can potentially be a significant contributor of funding for this project, although
competition for the limited amount of SLIB grant funds has greatly increased. However,
with the State of Wyoming already participating to a large extent in the GRWSP through
the WWDC, there is the possibility that the State may abstain from further participation.

Ability–to-pay Analysis and Financing Plan
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•

Wyoming Department of Environmental Quality (WDEQ) State Revolving Loan Fund
The WDEQ administers the State Revolving Loan Fund (SRF) for both water and sewer
projects throughout Wyoming. Funding for the SRF originates from Congress-supplied
monies to EPA, which in turn allocates a portion of these funds to each state.
The WDEQ annually updates a ranking of projects eligible for the SRF, defined as its
Intended Use Plan. The current Intended Use Plan ranks the “Bennor Estates Project” as
#12 out of a total of 203 applications for SRF funding, with a $500,000 price tag
comprised of a $375,000 loan (2.5% @ 20 years) and $125,000 “principal forgiveness”
loan. Assuming that the $48,823 local match required by the BEISD could be funded via
this program, and using the same percentage allocations for a loan and a principal
forgiveness loan, this would mean that the BEISD would acquire a $36,617 loan and
$12,206 principal forgiveness loan. The loan would require an annual payment of
$2,349. With the BEISD already burdened by an $180,000 debt, acquiring additional
water system-related debt doesn’t appear to be an attractive solution when Alternative 1
can be implemented without acquiring any additional debt.

Ability-to-pay Analysis and Financing Plan
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6. PATH FORWARD
In light of the fact that the BEISD has:
• adopted a resolution supporting Alternative 1, and
• requested that the City consider a temporary emergency water service agreement,
it has taken the necessary steps to address its water supply problem.
Senate File 0069 (the Omnibus water bill – construction) is currently being considered by the 2013
Wyoming State Legislature. This bill includes design and construction funding for the Gillette West
Line, including the items discussed in Alternative 1 to connect the BEISD water system to the
GRWSP . Assuming that there are no problems with passage, WWDC design and construction
monies should be in place to move forward with final design in July 2013. The BEISD will only have
to consummate the temporary emergency water service agreement with the City to ensure that the
Gillette West Line will include this connection. Construction of the Gillette West Line and the
related BEISD connection are at this time anticipated for completion sometime in mid-to-late 2014.
The BEISD should also support the City as necessary in its efforts to secure the necessary WWDC
funding to provide for construction of the Gillette West Line. Such support could include written
correspondence to or testimony in front of the 2013 Wyoming State Legislature, if deemed necessary.
Additionally, at the time that the City acquires the necessary rights-of-way for the Gillette West Line
and land for the master meter control building, the BEISD should assist in the acquisition of these
items.

Path Forward
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APPENDIX A
EPA Administrative Order and Addendums

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
1595 Wynkoop Street
DENVER, CO 80202- 11 29
Phone 800-227-8917
http://www.epa.gov/reg ion08

Ref:

8ENF-W

SEP

9 Zala

CERTIFIED MAIL LETTER
RETURN RECEIPT REOUESTED
Campbell County Commissioners

clo Roy Edwards, Chairman
500 South Gi llette Avenue
Suite #1 100
Gillette, WY 827 16
Re:

Notice of Safe Drinking Water Act
Enforcement Action against
Bennor Estates Phase I Improvement
and Service District
PWS ID #WY560 1596

Dear Comm issioners:
The Safe Drinking Water Act (S DWA) requires that the United States Environmental Protection
Agency (EPA) notify locally elected officials of certain enforcement actions taken in their area.
EP A has issued an Administrative Order (Order) to Bennor Estates Phase I Improvement
and Service District, located in Gi ll ette, Wyoming, directing it to comply with the National Primary
Drinking Water Regulations. The violations alleged in the Order include: exceedance of the combined
radium maximum contaminant level; failing to provide public notice of the vio lations; and failing to
report these violations to EPA.
For more details, a copy of the Order is enclosed. The Order does not require any response or
action by th e Co un ty Commission. If you have any questions regarding this Order, please contact
Shawn McCaffrey at (303) 3 12-65 15.

u Palomares, Director
a r Technical Enforcement Program
Ice of Enforcement, Compliance
and Environmental Justice
U.S. Environmental Protection Agency-Region 8
Enclosure
Order

UNITED STATES ENVIRONMENTAL PRO TECTION AG ENCY
REGION 8
1595 Wynkoop Street
DENVER, CO 80202- 1129
Phone 800-227-8917
h«p:/Iwww.epa.gov/region08

SE?
Ref:

9 201n

8ENF-W

CERTIFIED MAIL LETTER
RETURN RECEIPT REQUESTED
Terra Hepp, President
Bennor Estates Phase I Improvement
and Service Di strici
P.O. Box 2544
Gillette, WY 82717
Re: Administrati ve Order
Bennor Estates Phase I Improvement
and Service Di strict
Publi c Water System
Docket No . SDWA-08-2010-0074
PWS ID# WY5601596
Dear Ms. Hepp:
Enclosed is an Adm ini strative Order (Ord er) issued by the United States Environmental
Protection Agency (EPA) under the authority of the Safe Drinking Water Act (SDWA), 42
U.S.C. §§ 300f el seq. Among other things, the Order all eges that the Bennor Estates Phase I
Improvement and Service District (District) has violated the National Primary Drinking Water
Regulations (the drinking water regulati ons).
The Order is effective upon the date received . Please review the Order and within 10
days provide EPA with any information you believe EPA may not have. If the Bennor Estates
Phase I Improvement and Service District compli es with the Order, EPA may close the Order
without further action. Failure to compl y wi th the Order may lead to substantial civil penalties
and/or a Federal court injunction ordering compliance.
The Small Business Regulatory Enforcement and Fairness Act (SBREFA) may apply to
this si tuation . Enclosed is a small business information sheet, outlining compliance assistance
resources avai labl e to sma ll businesses and small governments, in case these are relevant.
SBREFA does not eliminate the responsibi lity to comp ly with the Order or the drinking water
regulations.

To submit information or request an info rmal conference with EPA, please contact
Shawn McCaffrey at the above address (wi th the mail code 8ENF-W) or by phone at
(800) 227-89 17, extension 65 15 or (303) 3 12-6515 . Any questions from the District's attorney
shou ld be directed to Marc Weiner, Senior Enforcement Attorney, who may be reached at the
above address (with the mailcode 8ENF-L) or by phone at (800) 227-8917, extension 6913 or
(303) 3 12-69 13.
We urge your prompt attenti on to this matter.

Aftl'rri> Palomares, Director

r Technical Enforcement Program
ffi ce of Enforcement, Compliance
and Environmental Justice
U.S . Environmental Protection Agency-Region 8

Enclosures:
Order
SBREFA Information Sheet
cc:
Tina Artemis, EPA Regional Hearing Clerk
Wyoming DEQIDOH (via email)
Therese Hinshaw, Operator
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
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IN THE MA TIER OF.

)
)
Bennor Estates Phase I Improvement
)
and Service District,
)
)
____~R~e~sD~o~n~de~n~t~.________________)

.

Docket No. SDWA-08-20

AM9: 18

;.' iLE./j
•. ·~09 GION ~1l1
. E R"I G f-l.JtR k

ADMINISTRA TIVE ORDER

1.
This Order is issued under the authority vested in the Admini strator of the United States
Environmental Protection Agency (EPA) by the Safe Drinking Water Act, 42 U.S.c. §§ 300f el seq.
(the Act), as properly delegated to the undersigned officials.
2.
Bennor Estates Phase I Improvement and Service District (Respondent) is a municipality under
Wyoming law that owns and/or operates the Bennor Estates Phase I Improvement and Service District
Water System (the system), which provides piped water to the public in Campbell County, Wyoming,
for human consumption.
3.
The system is supplied by a ground water source consisting of one well which provides water
that is treated.
4.
The system has approximately 43 service connections used by year-round residents and/or
regularly serves an average of approximatel y 174 year-round resid ents. Therefo re, the system is a
"public water system" and a "communi ty water system" as defined in 40 C.F.R. § 141.2 and § 1401 of
the Act, 42 U.S.c. § 300£.
Respondent is subject to the Act and the National Primary Drinking Water Regulations
5.
(drinking water regulations) at40 C.F.R. part 141. The drinking water regul ations are "applicable
requiremerits" as defined in § 1414(i) of the Act,
42 U.S.c. § 300g-3(i).
6.
The drinking water regulati ons include monitoring requirements. EPA has sent Respondent
annual notifications of the specific monitoring requirements that appl y to the system, and other notices
including the Notice of Violation letter dated January 6, 2009.

VIOLATIONS
7.
Respondent is required to monitor the system' s water for combined rad ium once every quarter
per 40 C.F.R. § 141.26(a)(3)(v). Combined radium monitoring results during the 1st, 2nd, and 3 rd
quarters of20 10, computed on a running annual average basis according to 40 C.F.R. § 141.26(c)(3),
exceeded the combined radium maximum contaminant level (MCL) of 5 pi C/L as establi shed by 40
C.F.R. § 141 .66(b). Respondent therefore violated thi s requirement. Note: While Respondent did not
assume ownership of the system until November 1,2009, combined radium monitoring at the system
also exceeded the MCL during the first three quarters of2009, and all fo ur quarters in 2008 .

Bennor Subdi vision AO
Page 2 of 3
8.
Respondent is required to report any failure to compl y with any of the drinking water
regulations to EPA within 48 hours (except where the drinking water regulations specify a different
reporting period). 40 C.F.R. § 141.31 (b). Respondent fai led to report the violations li sted in paragraph
7, above, to EPA and, therefore, vio lated this requ irement .

ORDER
Based on the above violations, Respondent is ordered to perform the following actions upon
Respondent's receipt of this Order (un less a different deadline is specified below):
9.
Upon receipt of this Order, Respondent shall sample for radionuclides during the 4th (OctobcrDecember) quarter of2010, and quarterly thereafter until a different samplin g frequency is determined
by EPA, to determine compliance with the combined radium MCL. 40 C.F.R. § 14 1.66(b).
Respondent shall report any analytical results to the EPA wi thin the first 10 days following the end of
the monitoring period. 40 C.F.R. § 141 .3 1(a).
10.
Within 30 days of receipt of this Order, Respondent shall provide EPA with a compli ance plan
and schedule for tlje system to come into compliance with the MCL for combined radium as stated in
40 C.F. R. § 141.66(b). T he plan shall include proposed system modifications, estimated costs of
modifications, and a schedule for completion of the project and compliance with the combined radium
MCL. The proposed schedule shall include specific milestone dates and a final compliance date. The
fi nal compli ance date shall be within 6 months from the date of EPA 's approval of the plan and
schedule. The proposed plan and schedule must be approved by EPA before construction or
modifications may begin. EPA 's approval of Respondent's plan and schedule does not substitute for
any State of Wyoming approvals of plans and specifi cations that may also be req uired before
mod ifi cations may be made to the system.
II.
The plan and schedule required by paragraph 10, above, will be incorporated into this Order as
enforceable requirements upon written approval by EPA.
12.
Within 10 days of completing all tasks included in the plan and schedule required by paragraph
10, above, Respondent shall notify EPA of the project's completion .
13.
Respondent must achieve and maintain compliance with the combined radium MCL by the
final date specified in the approved plan, or no later than 6 months after receiving EPA's approval of
the plan and schedul e required by paragraph 10 above, whichever is earliest. Respondent must meet
that deadline even if the plan as approved does not achieve compliance. If the plan fa il s to ach ieve
permanent compliance, EPA may order further steps and/or seek penalties for noncompliance.
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14.
Res pondent shall report any vio lation of the drinking water regulations to EPA with in 48 hours
of the violation occurring or, if another time period for reporting is specified in this Order or the
drinking water regulations, within that other time period.
15.

Respondent shall direct all reporting required by this Order to:
u.S. EPA Region 8 (8P-W-DW)
1595 Wynkoop Street
Denver, CO 80202-1129

GENERAL PROVISIONS
16.
Th is Order does not constitute a waiver, suspension, or modification of any requirement of the
Act or drinking water regulations. Issuance of thi s Order is not an electi on by EPA to fo rgo any c ivil
or criminal action.
17.
Violation of any part of this Order or the drinking water regu lations may subject Respondent to
a civil penalty of up to $37,500 (as adjusted for inflation) per day of violation. 42 U.S.C. § 300g-3; 40
C.F.R. part 19.
Issued: ·~bv

CJ

,2010.

)J~ ~
Michael T. Ri sner, Director
David Rochlin, Supervisory Attorney
Legal Enforcement Program
Office of Enforcement, Compliance
and Environmental Justice

---_.

°\lftl-l"tlrom s, Director
er Technical Enforcement Program
Office of Enforcement, Compli ance
and Env ironmental Justice
U.S. Environmental Protection Agency-Region 8
@
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Ref: ENF-W
CERTIFIED MAIL
RETURN RECEIPT REOUESTED
Terra Hepp, Preside nt
Bennor Estates Phase I Improvement
and Service District
P. 0, Box 2544
Gillette, WY 82 7 17
Re:

Administrati ve Order Addendum
Docket No, SDWA-08-2010-0074
PWS ID #WY5601596

Dear Ms, Hepp :
This addendum to the Admini strati ve Order (Order) issu ed September
9, 2010, to the Bennor Estates Phase I Improvement and Service District
(Bennor ISD), owner and operator of the Ben nor ISD public water system,
incorporates the interim schedul e for system improve ments as outlin ed in
the letter which the Environmental Protection Ag ency (E PA) received on
October 1, 20 10, from Ms, Cathe Tuttle, on behalf of Ben nor lSD ,
This interim plan includ es investigative water sampling of the Bennor
ISD well and other we ll s in the area to determin e the extent of the rad ium
contamination, Also, Bennor ISD will log and camera its well . Bennor ISD
must send to EPA its final plans and specifications for treatment by January
13, 2011. These plans must include additi ona l milestone dates associated
with the installation of th e chosen treatm ent opti on, EPA will review those
plans and issu e another adde ndum to incorporate the final schedule into the
September 9, 2010 Order.
This letter constitutes the written approval by EPA of the 90 day
requested ext ension and t he interim schedule set forth in this letter, The
effect of today's approval is to incorporate t he following interim schedule into
the Order.

The following schedule lists the action to be taken, deadline date, and
completion date if applicable.
Action

Deadline

Submit to EPA a
compliance plan and
schedul e for the system
to come into compliance
with the combined
radium MCl.

Within 30 days of
receipt of this Order (by
October 13, 2010)

Test other wells in the
surrounding area for
radium contamination.

January 13, 2011

Camera the Bennor ISD
well.

January 13, 2011

Sample the Bennor ISD
well.

January 13, 2011

log the Bennor ISD
well.

January 13, 2011

Submit to EPA final
compliance plan and
schedule including
milestone dates.

January 13, 2011

Completely install
treatment according to
the approved plans .

Within 180 days
following EPA's and the
State's approval of
plans and specifications.

Notify EPA in writing of
system upgrade
completion.

Within 10 days of
completing system
improvements.

2

Completion
October 1, 2010
(proposed interim plan
and schedule)

Please be advised that Bennor ISO is required to comply with all
provisions of t he Order. Penalties for failing to comply are set forth in the
Order. Please contact Shawn McCaffrey, at (303) 312-6515 if you have any
questions concerning this addendum. If you are represented by an attorney,
please ask your attorney to call Marc Weiner at the above 800 number,
extension 6913 , or at (303) 312-6913.
Sincere ly,

r, irector
~~
Oavi Janik upervisory Attorney
Legal
orcement Program
Office of Enforcement, Compliance

Z

'~ t"

" t;ce

A

ro' alomares, O' ector
echnical Enforcement Program
Office f Enforcement, Compliance
\ andknvironmental Justice
Uv'Environmental Protection Agency-Region 8
1 ater

cc:
Tina Artemis, EPA Regional Hearing Clerk
Wyoming OEQ/ OOH (via email)
Ouaine Faucett, Operator
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CERTIFIED MAIL
RETURN RECEIPT REOUESTED
Lynne Gray, President
Bennor Estates Phase I Improvement
and Service District
P. O. Box 2544
Gillette, WY 82717
Re:

Administrative Order Addendum #2
Docket No. SDWA-08-20 I0-0074
PWS ID # WY5601596

Dear Ms. Gray:
This second Addendum to the Administrative Order (AO) issued September 9, 20 I 0 to
the Bennor Estates Phase I Improvement and Service District (the District) appToves YO UT March
10,2011 request on behalf of the District for an extension to submit to EPA a final co mpliance
plan and schedule including milestone dates to achi eve compliance with the combined radium
maximum contaminant level (MCL), The new deadline for submittal of the plan and schedule is
May 15,20 11.
EPA Teceived confirmation from the District that it completed its well rehabilitation
meaSUTes approved in the first Addend um issued to the District on October 25, 20.10. After the
well Tehabilitation had been completed the District took radium samples on NovembeT 22, 20 I0
and those combined Tadium Tesults weTe below the MCL. On December 28, 20 10, EPA received
a letteT from the District informing EPA that the well rehabilitation work had Teso lved the MCL
issue. At that time, EPA conferred wi th Tom org in EPA ' s Office of Research and
Development and requested the DistTict take one sample in January and anotheT in February 20 II
as additional confirmation that the well rehabilitation Tesolved the MCL. The combined radium
Tesults for January and February 20 11 were 5.7 and 7.7 pCi/L respectively, both above the
combined Tadium MCL.
This second Addendum constitutes the written approval by EPA of the new schedule
including those items that have been completed, as indicated below, and incorpoTates the new
schedule into the AO. The completion dates aTe based on infoITl1ation supplied by the DistTict.
The District must noti fy EPA of when each action requiTed by the fo llowing schedule has been
completed.

Action

Deadline

Completion

Submit to EPA a compli ance
plan and schedul e fo r the
system to come into
compliance with the combined
radium MCL.

Within 30 day s of receipt of
thi s Order (by October 13,
201 0)

Test other wells in the
surrounding area for radium
contamination.

January 13,2011

November 201 0

Camera the Bennor ISO well.

January 13, 2011

November 201 0

Sampl e the Bennor ISO well.

January 13, 2011

November 20 10

Log the Bennor ISD well.

January 13,2011

November 20 10

Submit to EPA final
compliance plan and schedul e
including mil estone dates.

May 15,2011

Completely install treatment
according to the approved
plans.

Wi thin 180 days following
EPA's and the State's
approval of plans and
speci ficat ions.

Noti fy EPA in writing of
system upgrade completion.

Within 10 days of completing
system improvements.

October I, 20 I0 (proposed
interim plan and schedul e)
March 10, 2011 (request for
extension)

2

Please be advised that the District is required to comply with all provisions of the Order.
Penalties for failing to comply a~e set fo rth in the Order. Please contact Shawn McCaffTcy, at
(303) 312-6515 if you have any questions concerning thi s addendum. If you are represented by
an attorney, please ask your attorney to call Marc Weiner at the above 800 number, ex tension
6913 , or at (303) 3 12-69 13.
Sincerely,

irector
, .....~_"" ISOry Attorney
Legal Enforcement Program
Office of Enforcement, Compliance
and Env' . mental Justic

r Paloma s, Director
te Technical Enforcement Program
ffice of Enforcement, Compliance
and Environmental Justice

cc:
Tina Artemis, EPA Regional Hearing Clerk
Wyoming DEQIDOH (v ia emai l)
Duaine Faucett, Operator
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED
Lynne Gray, President
Bennor Estates Phase I Improvement
and Service District
P. Q. Box 2544
Gi llellc, WY 82717
Rc:

Admini strative Order Addendum #3
Docket No. SDWA-08-2010-0074
PWS ID # WY5601596

Dear Ms. Gray:

This third Addendum 10 the Administrative Order (AO) issued September 9, 2010 to the
Bennor Estates Phase I Improvement and Service District (the Di stri ct) approves yourrequest on
behalf of the District dated April 19, 2011 (received by EPA on May 9, 20 1 I) for an extension to
Sllbmit to EPA a final comp li ance plan and schedule including milestone dates to achieve
compliance with the combined radium maximum contaminant level (MCL). The new deadline
for submittal of the plan and schedule is August IS , 2011.
In your April 19, 2011 request for extension letter and May 17, 20 11 update, you stated
that the combined radium sample results from a neighboring subdivi sion did not offer the Di strict
any new infonnation for a sol ution to its combined radium issue. As a result, the District has
contracted with N A Consulting Engineers to conduct a study and make recommendations for the
trcatment of combined radium. We understand that the options you are currently considering
include connection to the Gillette regional water pipeline, point of use treatment, and installati on
of a whole system treatment plant. If the Di strict chooses to connect to the Gillette regional
water pipeline as its long term solut ion. EPA recommend s that the District cons ider interim
treatment for combined radium as the connection to the Gii!ene regional water pipeline may not
happen for several years.
Please be advi sed the District must continue to sample quarterly for radi onuclides and
provide quarterly public notice orthe combined radium MeL violations as long as the running
annual average exceeds 5 picocuries per liter (pCill) . EPA has most recently received radionuc lide
nd
sample results from 2 quarter 2011.

Please be advised that the District is required to comply with all provisions of the Order.
Penalties for fa ili ng to comply are set forth in the Order. Please contact Shawn McCaffrey, at
(3 03) 312-6515 if you have any questions concerning thi s addendum. If you are represented by
an attorney, please ask your attorney to call Marc Weiner at the above 800 number, exten sion
6913 , or at (303) 312-69 13,
Sincerely,

~r~
Michael T. Risner, Director
David Janik, Supervisory Attorney
Legal Enforcement Program
Office of Enforcement, Compl iance
e 81 Justice
and Env' 0

it~
~
ro

al mares, Director
W ter . hnical Enforcement Program
ffice of Enforcement, Compliance
and Environmental Justice

cc:
Tina Artemis, EPA Regional Hearing Clerk
Wyomi ng DEQ/DOH (via e ma il)
Duaine Faucen. Operator
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CIXI"lFI ED MAIL
R"TURN RECEIPT REOUESTED

Lynne Gray_ President
I3cnnor Eslah.:s Phase I Improvement

and Scrvic\,.' District
P. O. Box 2544
Ui liclte. WY 82717
Rc:

Administrative Order Addendulll #4
Docket No. SDWA-08-2010-0074
PWS II) # WY5601596

Dear Ms. Gray:
Pursuant 10 paragraph 10 of the Order section in the Administrative Order (AO) issued
September 9. 20 I 0, to the l3ennor Estates Phase I Improvement and Service Di stric t (the District)
by the U.S. Environmental Protection Agency (EPA), this 4lh Addendum to the AO incorporates
Ih\.! linal compliance plan and schedu le outlined in your letter dated June 21. 2011 and further
c1arili ed in yo ur August 16,20 11 letter. This letter constitUies the written approval by EPA o r
the District' s sc heduh.: as indicated in the chart below.
l\:r [he linal compliance plan as outlined in yo ur letter dated August 16.2011. the Distrid
intends to eonnectto the Gilklle regional water pipeline. According to EPA's recent discuss ions
with Mike Cole. Utility Project Manager for the City ofGillellc. the Gille\l(;: regional wate r
pipclim: is ::.c heduled to be completed by mid 20 16. EPA acknowledges that the District has been
designated by the City or Gillelle and Campbe ll County as a priori ty I co nnection to the Gillette
regional \\utl!r pipeline. The cons truction orlhe Eight Mile Line I connection rrom the Di strict
to thc Gilktte regional watcr pipeline is sc heduled to bc ·comple tcd by mid 2014.

Complet ion Date
The District s hall provide an annual update to EPA on the
cOllstrw..: tion status or the Eight Mil~ Line I and the Gillelle
regional \\~l1cr pipciin!.!.
Construction or tho Eigh t Mile Line 1 connection from the
District to the Gillette regional watl.!r pipeline. and blending
to reach the I.:ombincd mdiurn ma:-;:imum contam inant level

(MCl).

Deccmber 31. 2011 and cvery year
thc n.:alkr ulltil project completion.

July 1.2014

Pleas(.: nOle thai EPA expects this approv(.:(\ schedule 10 be m!..!\. While not cr(.:ating any
right 10 an !..!xlension. EPA may at its discretion consider granting an extension to any deadline in
tl1(.: scl1cduk unckr I imitcd ci rcumstances. I f unexpected events OCCllr that are beyond the
Distr i!,;!":; control and tllat may prompt the Di stri ct to requcst an extens ion of these deadlines. the
District will be n.:sponsibk for notifying FPA wdJ in advance of the deadline dates. 1·: 1'1\ will
not consider extending these deadlines wit hout a clear justification for 1h(;il" need. The Distric\
III ust provide the lollowing information in any request for extensions: a descri pti on of the work
that has been completed and the additional work that may not be compl eted by the deadline
dates. the unexpected (;wnts that occurred and how the District attempted to foresee or o vercome
these obstacles. the proposed new deadli ne dates. and an explanalion that j usti fies the new
proposed deadline dales.
Please be advised the District must continue to sample quarterly for radionuclides and
provide quarterly pub I ie notie(; or the combined radilull MCL violations as long as the running
annllal average exceeds 5 picoeuries per liter (pei! I) , EPA has 1110st recently received
nd
radiolluclid<..: S<1111pli: resullS from 2 quarter 2011.
Pkas<..: be advised that the District is required to compl y with all provisions of the O rder .
Penalties for t~liling to comply arc set forth in the Order. Pl ease contact Shawn McCaffrey, at
(303) 312 -6515 if you have any questions co ncern ing thi s addendum. If you arc represented by
an iltlorney. plcasi.-' ask your a110mey to call Marc Weiner at the above 800 number, extension
6913. or at (303) 312-6913 .
S ince rely.
J ' /

/

Matthew Cohn, Di rector
Lega l Enfo rcement Program
Office or Enforcement. Compliance
and Envi t:6umc nlal J usti 'C:

At

r Palomares, Director
Watej1Technical Enforcement Program
Oftice of EnJoreClllen t, Comp liance
, and En vi ron ment al Justice

cc:
Tina I\ rtemis. I: PI\ Regionaillearing Clerk
Wyoming [)I ~ Q/ DOI I (v ia email)
Duaine Fauce11. Operator
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SECTION 1 – EXECUTIVE SUMMARY
EXECUTIVE SUMMARY
The Bennor Estates Phase I Improvement and Service District (Bennor ISD) owns and operates a
public water system (PWSID# WY5601596) which provides potable water service to the Bennor
Estates subdivision; a small residential community located about 6 miles west of downtown
Gillette along Interstate 70 in Campbell County, Wyoming. The system consists of one raw
water supply well (Permit# 154362), treatment, storage, and a distribution system. There are 44
residential service connections which serve a population of approximately 174 people. The
average daily water demand for the system is 10,800 gallons per day, or 61.9 gallons per person
per day.
The Bennor ISD water system is operating under a United States Environmental Protection
Agency (EPA) Administrative Order for exceeding the combined radium maximum contaminant
level (MCL) of 5.0 pCi/L. Bennor ISD must achieve and maintain compliance with the
combined radium MCL by the final date specified in the approved plan, or no later than 6 months
after receiving EPA's approval of the plan and schedule.
The existing water treatment facility (WTF) has a disinfection system capable of achieving 4-log
removal of viruses, which includes chlorine gas feed and 110,000 gallon chlorine contact and
water storage tank. The facility does not currently have treatment for radium.

PROJECT DESCRIPTION
The Bennor ISD water system will need to reduce radium levels in their drinking water supply in
order to remain in compliance with the National Primary Drinking Water Regulations.
Modifications to either the water treatment process or source water are required for the system to
meet these requirements.
There are various treatment alternatives capable of removing radium from drinking water;
however, each option presents significant operational challenges and incurs increased operation
and maintenance costs. The waste stream and sludge, known as residuals, that are generated
during the radium treatment process is considered hazardous, requiring special handling,
containment, transportation and disposal methods. Blending the source water with an alternative
water supply may be operationally easier than physically removing radium from the water.
Currently, there are no alternate sources of water available to Bennor Estates to allow for
blending; however, a water supply project is in the planning phase that, once constructed, will be
capable of meeting the system demands for Bennor ISD. This project is known as The Gillette
Regional Water Supply Project.
Based on both monetary and non-monetary considerations, a blending of the current source water
with the water delivered from The Gillette Regional Water Supply Project pipeline (Option 4) is
Bennor Estates Water System
Alternatives Analysis
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the preferred alternative. This option has the lowest capital cost, requires no changes to the
existing water facility, and has residual management requirments associated with its
implementation.
The blending alternative is preferred for the following reasons:
x
x
x

Least expensive of all considered alternatives
No waste stream or residuals handling
No treatment improvements will be required

PROJECT COST
The Opinion of Probable Cost for the blending of source water with the new water line is
$69,000. The projected annual O&M costs associated with tap fees and the anticipated water use
rate structure is $6,900 per year. The 20-year net present worth of both the facility and 20 years
of O&M costs is $214,000.

ANTICIPATED PROJECT SCHEDULE
Mike Cole, Project Manager of The Gillette Regional Water Supply Project, has indicated that
water will be supplied to Bennor ISD via the new water conduit no sooner than 2016.
Implementation of the proposed alternative is contingent upon the EPA extending the existing
Administrative Order until the pipeline is constructed.

Bennor Estates Water System
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SECTION 2 – EXISTING CONDITIONS
HISTORY
The Bennor Estates water treatment facility and distribution system were originally owned by
Daniel Ward, the subdivision developer. During this period source water monitoring was
conducted which showed high levels of radium in the water supply. The Bennor Estates Phase I
Improvement and Service District (Bennor ISD) assumed ownership on November 1, 2009. On
September 9, 2010 they received Administrative Order Docket Number SDWA-08-2010-0074
from EPA for exceeding the maximum contaminant level (MCL) for combined radium activity
in a drinking water supply, as delineated in the National Primary Drinking Water Regulations.
Combined radium monitoring indicated that levels were in exceedance of the 5.0 pCi/L MCL
during all four quarters of 2008, and then the first three quarters of 2009. The Administrative
Order also indicates that Bennor Estates failed to conduct required quarterly monitoring for
combined radium and to “report any failure to comply with any of the drinking water regulations
to EPA within 48 hours.”
EPA subsequently instructed Bennor ISD to sample for radionuclides every quarter until
compliance with the MCL was achieved. Additionally, a compliance plan outlining proposed
system modifications for meeting the MCL for radium had to be determined. There have been a
series of letters between the Bennor ISD water system and the EPA in recent months regarding
their progress towards meeting the requirements described in the Administrative Order. All
correspondence is included in Appendix A. The EPA recently granted a 90 day extension to the
May 15, 2011 deadline for submission of a final compliance plan and schedule, including
milestone dates for effective reduction of radium in the drinking water supply. This report
represents one step in meeting the requirements of the Administrative Order.

OVERVIEW OF CURRENT INFRASTRUCTURE
The Bennor ISD water system consists of one raw water supply well, disinfection system and a
110,000 gallon water storage tank. The chlorine disinfection system is housed in the treatment
facility, located adjacent to the water tank .A booster pumping station located inside the
treatment building provides requisite pressure to distribute treated water throughout the
distribution system. This pumping station is comprised of two (2), redundant, 50HP pumps. The
entire distribution network is comprised of 4-inch PVC piping, which is capable of meeting all
future potable water demands. A service area map is shown in Figure 1, below.

RAW WATER SUPPLY WELL
Bennor ISD has one (1) raw water well which is sufficient to meet average and maximum water
system demands. Well data is summarized in Table 1 below. The well permit and well log data
are included in Appendix B.
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Table 1 - Well Data
Permit
Number

Depth
(feet)

154362

2030

Static Water
Level (feet
below grade)
728

Depth of
Intake
(feet)
1051

Maximum
Yield (gpm)
70

Pump
Capacity
(gpm)
125

Maximum Decreed
Pumping Capacity
(acre-ft)
110

RAW WATER QUALITY
The available raw water quality data indicate the Bennor ISD source water is of good quality,
with the exception of radium content. The raw water quality data is provided in Appendix C.

PLANNING PERIOD
For the purposes of this report the planning period is 20 years.

GROWTH PROJECTIONS
Bennor ISD serves the Bennor subdivision, which is located approximately 6 miles west of the
Town of Gillette, in northeastern Wyoming. The utility serves a population of 174 persons.
There are 46 lots in the subdivision and 44 lots presently have water taps. This corresponds to
3.95 persons per tap. The addition of one future tap has been incorporated into the growth
projections for a future build-out of 178 persons.

CURRENT AND FUTURE USER DEMANDS
The Water Guy, LLC provided water use data, which is summarized in Figure 2, below. Future
water system demands were calculated using this data, which was recorded on a monthly basis.
All water demand data is provided in Appendix D.
The current average water demand is 10,764 gallons per day (gpd). The average daily water
usage during winter months is used to determine the per capita domestic water demand. The
average daily demand (ADD) during winter months (November-March) was 7,231 gpd, or 5.02
gallons per minute (gpm). This correlates to 41.6 gallons per capita per day (gpcd) which is
lower than the typical range of 70 to 100 gpcd for domestic use. A more conservative value of
70 gpcd will be used to project the future domestic ADD for the 20-year planning period. A
future domestic ADD of 12,457 gpd will be used to size this system.
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Figure 2: Bennor Estates Monthly Water Use
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The maximum daily demand (MDD) occurs in summer months due to landscape irrigation.
Historical water data indicates that the peak day usage for the Bennor ISD occurs in July. The
MDD is 31,809 gpd, or 22.09 gpm. This equates to maximum day per capita demand of 182.8
gpcd. The peak demand includes all residential water consumption and irrigation. A peaking
factor is calculated as the ratio of the MDD to the ADD during summer months. The peaking
factor is 2.18. A future maximum daily demand of 32,532 gpd will be used to size this system.
Table 2 - System Water Demands
Description

Value

Unit

Note

Average Water Usage

327,212

gallons per month

From 2007-2011 data

Average Winter Water Usage

219,815

gallons per month

From 2007-2011 data

Average Summer Water Usage

443,200

gallons per month

From 2007-2011 data

Maximum Summer Water Usage

967,000

gallons per month

From 2007-2011 data

Per Capita Winter Demand (Actual)

41.6

gpcd

Calculated from Winter Demands

Per Capita Winter Demand (Design)

70.0

gpcd

Engineer's Estimate

Per Capita Summer Demand

83.8

gpcd

Calculated from Summer Demands

Peaking Factor (Actual)

2.18

Average Month Day (Actual)

10,764

gpd

Calculated from Annual Demands

Max Month Day (Actual)

31,809

gpd

Calculated from Annual Demands

Average Domestic Day (Future)

12,457

gpd

Calculated from Annual Demands

Maximum Day (Future)

32,532

gpd

Based on Peaking Factor

Bennor Estates Water System
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TREATMENT PROCESSES
The existing water treatment process is comprised of chlorine dosing and contact time to achieve
4-log inactivation of virus. The storage tank is a 24-foot tall, 110,000 gallon water tank with
floats set for operation at a volume of approximately 23,000 gallons (between 18 and 23 feet).
The chlorine feed concentration is set at 0.2 mg/L. A chlorine contact time calculation indicating
4-log disinfection of virus is provided in Appendix E.

TARGET TREATMENT CAPACITY
The existing treatment equipment was sized based on an instantaneous capacity of approximately
50 gallons per minute. This rate allows for average day demands (10,800 gallons per day) to be
met with a 3.6 hour per day operating schedule. The maximum day demand will require the
treatment plant to run for 15 hours. This is an acceptable scenario because the system storage
volume exceeds maximum day demands.

Bennor Estates Water System
Alternatives Analysis
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SECTION 3 – COMPLIANCE ISSUES
COMPLIANCE ISSUES
Wyoming has not applied to the US Environmental Protection Program for authority to
administer a public water supply program. Therefore, Region 8 of the US Environmental
Protection Agency (EPA) directly implements the Safe Drinking Water Act in the State of
Wyoming. This covers public water systems with 15 or more service connections or that serve
25 or more persons for more than 60 days per year. The Bennor ISD water system falls into this
category.
The Bennor ISD water system is currently out of compliance with drinking water regulations as
issued and enforced by the EPA. They are operating under Administrative Order (AO) docket
number SDWA-08-2010-0074 for exceeding the combined radium activity levels. This AO was
issued by the EPA’s Water Technical Enforcement Program, Office of Enforcement,
Compliance, and Environmental Justice. Drinking water produced by the plant has consistently
been in compliance with all other primary drinking water parameters. To our knowledge, all
aspects of the existing treatment plant have been in compliance with EPA regulations.
The AO requires that quarterly monitoring of combined radium take place until the system is
able to meet the MCL. It also instructs the Bennor ISD to create:
“a compliance plan and schedule to come into compliance with the MCL for combined
radium as stated in 40 C.F.R.§141.66(b). The plan shall include proposed system
modifications, estimated costs of modifications, and a schedule for completion of the
project and compliance with the combined radium MCL. The proposed schedule shall
include specific milestone dates and a final compliance date. The final compliance date
shall be within 6 months from the date of EPA's approval of the plan and schedule. The
proposed plan and schedule must be approved by EPA before construction or modifications
may begin.”

Bennor ISD has made progress towards meeting these requirements and has maintained an open
channel of communication with the EPA regarding compliance matters. Monitoring at the
source water well has been conducted quarterly, and has shown a consistent inability to meet the
MCL for radium. The WTP was originally designed only to disinfect the drinking water, so
modifications to either the water treatment process or source water will be required. Completion
of these modifications will allow for compliance to be achieved and the AO will be lifted. All
pertinent correspondence between Bennor ISD and EPA is provided in Appendix A.

Bennor Estates Water System
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SECTION 4 – ALTERNATIVES ANALYSIS
ALTERNATIVES CONSIDERED
The primary goal of the Bennor ISD water system is to reduce radium activity levels in the
potable water supply, thus bringing the system into compliance with the National Primary
Drinking Water Regulations and allowing the EPA to lift the existing Administrative Order.
An overview of alternatives considered is presented in Table 3 below and detailed discussions
are presented in the following sections.
Table 3 – Alternatives Analysis Overview
Option or Component

Evaluated

Note

Treatment Options
IX is widely used for radium removal and is known to be a reliable
technology. A significant waste stream is generated during operation,
Ion Exchange
NO
which would require proper removal and handling. Implementation of
this technology incurs very high capital costs and is therefore not
viable.
Centralized reverse osmosis treatment is not viable due to high capital
Reverse Osmosis
NO
cost and high wastewater flows.
HMO is widely used for radium removal and is known to be a reliable
Hydrous Manganese
technology. It produces two waste streams that will need to be
YES
Oxide
appropriately removed and handled. See discussion below for HMO
treatment details.
Gillette Regional Water Supply Project (GRWSP)
Abandon Existing Well –
The GRWSP is due to be implemented no sooner than 2016. In order
100% of Supply from
YES
for this option to be viable, EPA must extend the existing
GRWSP
Administrative Order until Bennor ISD can connect to the pipeline.
Blending of Existing
Blending will allow for the activity of radium to be reduced to below the
water with GRWSP
YES
MCL. Again, this is contingent upon EPA extending the existing
water
Administrative Order.

OPTION 1 - HMO TREATMENT SYSTEM
A viable method of removing radium from groundwater involves the use of hydrous manganese
oxides (HMO). The HMO process involves feeding 1 to 3 mg/l of of HMO into the raw water
prior to filtration. The HMO particles have a high affinity for radium and at least 90 percent of
soluble radium will attach, or sorb, to the HMO particle. After HMO addition, the water passes
through a multi-media filter to remove particulate matter (i.e. radium laden HMO). From a
physical standpoint, this is similar to an ordinary iron oxidation and filtration process where an
oxidant is added to the water to create an iron oxide particle that can be filtered out of the water.
HMO is a manganese oxide compound in an aqueous solution. HMO can be purchased premixed or can be created on site by combining potassium permanganate (KMnO4) and manganese
sulfate (MnSO4) in water to form a manganese oxide (MnO2) particle. When radium-laden water
Bennor Estates Water System
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is mixed with a MnO2 solution, the HMO particles attract soluble radium and are then removed
from the water via filtration. It is a relatively simple chemical process which does not have
much effect on other water quality parameters such as hardness, corrosivity, etc.
One key process consideration is that soluble iron must be oxidized prior to the addition of
HMO. If not oxidized, soluble iron will impede the sorption of radium to HMO particles. No
separate filtration step is required to remove iron oxide particles; they are removed in the same
filtration step that removes HMO particles.
There are two liquid waste flows from an HMO process which require special management:
x

Backwashing of filters produces an HMO sludge which has a high radium concentration

x

Filter to waste flows are typically short in duration and occur after backwashing

The media used for filtration does not appreciably retain radium due to the fact that radium is
bound up in the HMO particle and physically removed from the filter vessel each time it is
backwashed.
All waste flows must be disposed of in accordance with state and federal regulations. The
backwash waste flows contain radium. The radium-laden HMO sludge will be stored in an
dewatering structure and the solids removed and disposed of periodically. The high levels of
radium in HMO sludge limit the options for disposal of these solids. There is a hazardous waste
landfill in Colorado that is permitted to accept radioactive waste materials. This landfill limits
the amount of radioactivity in the material being disposed of to 200 pCi/g. There is another
facility located in Idaho that will receive dry waste with less than 1,500 pCi/g of combined
radium. The best way to dispose of these radium laden residuals from the HMO waste stream is
to decant the free water and bind the radium residuals in a “sacrificial” soil layer. Each year a
certain amount of soil from the dewatering structure would be removed and disposed of at the
hazardous waste landfill. Initial calculations indicate that less than 0.31 cubic yards of material
would need to be removed and disposed of every year provided that average water treatment
capacity is held at 12,457 gpd.
Backwash recycling will be employed to accomplish two goals: Improve the water treatment
process efficiency – reduce lost water; and reduce the volume of sludge/waste to be handled.
Backwash recycling will result in a small volume of HMO sludge being discharged to the
dewatering structure. If the HMO sludge can be pre-thickened to approximately 2.5% solids
approximately 5.4 gallons of sludge will be generated per day. In this case a 1.0 cubic yard
dumpster can be used as an evaporation structure. For sizing information, refer to the
calculations included in Appendix E.
All of the waste handling and backwash recycling infrastructure would need to be indoors,
thereby requiring an expansion to the existing WTF building. The preliminary opinion of
probable cost for this option is $393,000. The annual operation and maintenance cost (excluding
contract operations costs) is projected to be approximately $7,700 per year. This O&M cost
includes waste handling and disposal and HMO chemical costs but does not include raw water
pumping, disinfection or other routine WTF operations. Additional information pertaining to
Bennor Estates Water System
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cost projections is included in Appendix C and a summary of costs is presented in Table 4 below.
A more detailed cost analysis is provided in Appendix F.
Table 4 – Opinion of Probable Cost for New HMO Treatment Facility
No.

Item Description

Quantity

Units

Unit Cost

Total

1

HMO Equipment

1

LS

$291,000

$198,000

2

Building Expansion

1

LS

$75,000

$75,000

Subtotal

$273,000

Contingency (20%)

$55,000

Contractor's OH&P (15%)

$49,200

CONSTRUCTION COST

$377,000

20-year Net Present Worth of O&M Costs

$170,000

TOTAL PRESENT WORTH OF PROJECT

$447,000

Note that the above tabulation of O&M Costs and Total Net Present Worth does not include any
consideration of contract operations costs, baseline electrical costs, disinfection chemical costs,
treated water pumping costs and other non-HMO related costs of operating the WTF.
A brief summary of advantages and disadvantages of this option is presented in Table 5 below.
Table 5 – Advantages and Disadvantages of a New HMO Treatment Facility
Advantages

Disadvantages

x
x
x

x
x

x

Proven radium removal technology
Meets National Primary Drinking Water Regulations
All treatment and solids handling operations take
place under one roof on one single parcel of land
Access to all facilities is controlled by existing
building doors/locks.

x
x
x

High Capital and Operational Costs
Concentration of radioactive materials creates a
hazardous waste product
High waste handling expenses
Potential increased operator licensure requirements
Requires long EPA permitting and construction
approval process.

OPTION 2 - CONSOLIDATION WITH GILLETTE REGIONAL WATER SUPPLY PROJECT
The City of Gillette is located approximately three miles from Bennor ISD. Over the past
decade, the City has experienced significant population growth. This rapid growth has put a
heavier than anticipated demand on the existing water infrastructure and their system is currently
at capacity. The Gillette Regional Water Supply Project (GRWSP) was initiated to supplement
the City’s existing water supply, eventually enabling the system to provide for the community’s
growing water needs. This project will cost $300,000,000, and will pipe water from the Madison
Aquifer, located 43 miles northeast of Gillette via a 42-inch water main; it is anticipated to be
completed by 2016. Twelve regional service connections are planned as well, each of which will
connect the proposed pipeline to communities in the areas surrounding Gillette. Bennor ISD is
one of these communities.
It is proposed that Bennor ISD connect to the GRWSP via a regional service connection known
as the “8-Mile Line.” This connection will consist of a 12-inch water main extending from the
edge of the Gillette water system west along Force Road. Bennor ISD is located along Force
Road, approximately three miles west of the City connection. A 6-inch water line will connect
Bennor Estates Water System
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Bennor ISD to the 8-Mile Line. Water will flow into Bennor ISD’s existing 110,000 gallon
water storage tank. Figure 2 shows a map of the GRWSP proposed 8-Mile Line regional
connection to the Bennor ISD water system.
It is anticipated that construction costs associated with connecting Bennor ISD to the GRWSP
will be covered in full using grants obtained by the City of Gillette. A Capital Facilities Tax has
been approved within Campbell County which will provide for 33% of the funding, and a grant
is currently under review by the State of Wyoming to cover the remaining 67% of construction
costs. Assuming all sources of funding become available, Bennor ISD will not incur any of the
costs associated with connecting to the GRWSP.
Were Bennor ISD to connect to the GRWSP, water would be purchased from the City of Gillette.
According to the City of Gillette, the current GRWSP plan includes no developmental
requirements (ie. tap fees) associated with regional connections taping into their water system;
however, it is likely tap fees will be added to the final plan. As such, all future cost estimates
found in this report include tap fees associated with tying into the City of Gillette’s water system.
Monthly user rate fees for future users have not yet been calculated by the City of Gillette. It is
anticipated that the rate structure for all regional connections will be determined by June 2012.
If Bennor ISD chooses to become a part of the GRWSP, their existing water treatment facility
will be abandoned and source water would be supplied to the community via the City of
Gillette’s 8 Mile Line 1 regional connection. The viability of this proposed alternative is
contingent upon the EPA extending the existing Administrative Order until the pipeline is
completed. Once water supplied through the GRWSP is available, Bennor ISD would once
again be in compliance with all National Primary Drinking Water Regulations, and the
Administrative Order would be lifted.
The preliminary opinion of probable cost for this option is $116,000. This includes the current
tap fees for an “Out of City Limits” connection to the City of Gillette’s water system. The
annual operation and maintenance cost (excluding contract operations costs) is projected to be
approximately $10,800 per year. Additional information pertaining to cost projections is
included in Appendix C and a summary of costs is presented in Table 6 below.
Table 6 – Opinion of Probable Cost for Consolidation with GRWSP
No.

Item Description

1

Tap Fees

Quantity

Units

45

EA

Unit Cost
$2,575

Total
$115,900

Subtotal

$116,000

CONSTRUCTION COST

$116,000

20-year Net Present Worth of O&M Costs

$221,000

TOTAL PRESENT WORTH OF PROJECT

$337,000

A brief summary of advantages and disadvantages of this option is presented in Table 7 below.
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Table 7 – Advantages and Disadvantages of Consolidation with GRWSP
Advantages

Disadvantages

x
x

x
x
x
x
x

x
x

Meets National Primary Drinking Water Regulations
Anticipate no construction costs associated with
connecting to the pipeline
No treatment requirements
No hazardous waste will be created in reducing
radium activity levels

Unknown Tap Fees and User Rate Fees
Grant funding not yet approved
Requires an EPA Administrative Order extension
Loss of Autonomy
Subject to City user rates

OPTION 3 – BLENDING EXISTING SOURCE WATER WITH GRWSP
Rather than obtaining all source water from the GRWSP, Bennor ISD may instead choose to
blend this water with their existing water supply. The blending ratio would be optimized to
reduce the radium activity level to 2.5pCi/L, which is half of the EPA mandated MCL. This
would reduce the monthly user rate fees associated with purchasing water from the City of
Gillette.
While the demand on the existing water treatment facility would be reduced, it would remain
operationally unchanged; the well pump flowrate would remain at 50 gpm, and the
corresponding chlorine dosing rate would remain the same. The quantity of water supplied from
the City of Gillette will be determined based on the blending ratio required to bring radium
activity levels down to 2.5pCi/L. Assuming future influent radium activity levels found in the
Bennor ISD water supply remains at the current level of 6.7 pCi/L, the ratio of Bennor ISD
water to City of Gillette water would be 0.60. This corresponds to a flowrate of 84.0 gpm from
the 8 Mile Line. Once the low water level is reached in the water tank, the well pump will turn
on and the City of Gillette pipeline will open to fill the tank at this predetermined ratio. Once the
high water level is reached, both with turn off.
It would be incumbent upon Bennor ISD to periodically test the well source water to determine
the radium activity level, as it is likely to fluctuate over time. An updated blending ratio would
need to be periodically determined based on this data.
The preliminary opinion of probable cost for this option is $69,000. This includes the current tap
fees for an “Out of City Limits” connection to the City of Gillette’s water system. The annual
operation and maintenance cost (excluding contract operations costs) is projected to be
approximately $6,900 per year. Additional information pertaining to cost projections is included
in Appendix C and a summary of costs is presented in Table 8 below.
Table 8 – Opinion of Probable Cost for Blending
No.

Item Description

1

Tap Fees with 60% Blending

Quantity

Units

45

EA

Unit Cost
$1,533

Total
$69,000

Subtotal

$69,000

CONSTRUCTION COST

$69,000

20-year Net Present Worth of O&M Costs

$145,000

TOTAL PRESENT WORTH OF PROJECT

$214,000

A brief summary of advantages and disadvantages of this option is presented in Table 9 below.
Bennor Estates Water System
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Table 9 – Advantages and Disadvantages of Blending
Advantages

Disadvantages

x
x

x
x
x
x

x
x
x

Meets National Primary Drinking Water Regulations
Anticipate no construction costs associated with
connecting to the pipeline
Reduced user rate fees relative to full service
connection
Reduced treatment costs relative to existing costs
No hazardous waste will be created in reducing
radium activity levels

Bennor Estates Water System
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SECTION 5 – RECOMMENDED ALTERNATIVE
DESCRIPTION OF RECOMMENDED TREATMENT ALTERNATIVE
Based on both the monetary and non-monetary considerations discussed in the previous section,
blending (Option 3) is the preferred alternative. This option has the lowest 20-year net present
worth and allows for a reduction in the quantity of water to be purchased from the City of
Gillette (relative to the full service connection alternative). Blending is the preferred option for
the following reasons:
x
x
x
x
x
x

Meets the MCL for radium activity as per the National Primary Drinking Water
Regulations
No construction costs associated with connecting to the pipeline are anticipated
Reduced user rate fees relative to the full service connection alternative
Reduced treatment costs relative to existing costs
Requires no alterations to existing treatment facility
No hazardous waste will be created in reducing radium activity levels.

IMPLEMENTATION PLAN
Bennor ISD is committed to providing the best quality water and minimizing any potential for
health risks to its customers and adverse impacts to the environment. In order to implement the
recommended alternative, it will be necessary for the EPA to extend the existing Administrative
Order until Bennor ISD is able to connect to the GRWSP. According to Mike Cole, the project
manager for the GRWSP, 2016 is the earliest the project will be completed.
Therefore, the following schedule for implementation is proposed. It must be noted that the
construction schedule for the GRWSP has not yet been determined, and is in no way under the
jurisdiction of Bennor ISD. The project schedule will be determined by the City of Gillette. The
anticipated schedule for the project is shown in Table 10 below and is based on information
obtained from the GRWSP Project Manager.
Table 10 – Anticipated Implementation Schedule
Task

Anticipated Date

Submit Alternatives Analysis to EPA – Region 8

July 2011

Obtain Administrative Order extension

September 2011

Confirm Financing of GRWSP

November 2011

Confirm City of Gillette Tap Fees and User Rate Fees

June 2012

Construction of GRWSP

May 2014 – September 2016

Connection to 8 Mile Line Complete

September 2016

Start Blending

October 2016

Bennor Estates Water System
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APPENDIX C
Weston Engineers Analysis of Bennor #1 Well and Well Pump

TECHNICAL MEMORANDUM
BEN NOR #1 WELL ASSESSMENT
Bennor #1 is located adjacent to the water storage tank near the center of the Bennor Estates
Improvement and Service District. The legal location of the well is SE, SE Section 4, Township 49 North,
Range 73 West. The well was constructed In 2004 to meet the needs of the residents of Bennor Estates.
Permitting

The SEO permit number for Bennor #1 is UW. 154362, which has a priority date of September 8,2004.
The well has not been adjudicated for miscellaneous use because a U.W. 8 form and a Plat of Beneficial
Use have not been filed with the SEO. The permitted maximum pumping rate is 125 gallons per minute
(gpm) and the maximum annual volume of water lilat can be produced is 110 acre-feet. Permit
conditions required by the SEO permit include the following:
1.

A water meter acceptable to the State Engineer is required to accurately measure the total
quantity of water produced from the well.
2. An annual report shall be submitted to the State Engineer no later than February 15 of each year
stating the total amount of water produced from thiS well each month during the pr'evious January
1 to December 31, twelve (12) month period.
3. The report shall identify the well by name, location, permit number, and shall identify the type of
meter used for the measurement.
4. An air line or some other method acceptable to the State Engineer shall be utilized to obtain
monthly measurements of ground water levels in the well. The measurements should be
approximately thirty (30) days apart. The annual report submitted to the State Engineer no later
than February 15 of each year, shall contain the measured static water levels, the date upon
which the monthly ground water level in the well was measured, the method of the measurement,
length of time since the well was pumped, and the name of the individual who made the
measurement. A standard "shut-in" time should be utilized when possible prior to each monthly
static water level measurement. It is recommended that the "shut-in" period be a minimum of
twenty-four (24) consecutive hours prior to measuring the static water level.
S. The well shall be cased with new or new-like quality casing and shall be cemented in the bore
hole from a competent layer in the Fort Union Formation to the land surface, thus effectively
sealing off the Wasatch Formation. The State Engineer may require a cement bond log to ensure
proper cement placement.
6. The State Engineer reserves the right, upon written request, to modify or waive all or any portion
of these conditions and limitations.
A copy of the well permit is provided in Attachment A of this memo.
Well Drilling and Construction Data

Bennor #1 was drrlled and constructed in 2004 by Blake Drilling of Gillette, Wyoming. Construction
details for Bennor #1 from the Statement of Completion and work completed by WESTON in 2010 are
summarized in Table 1 and on Figure 1
The Statement of Completion submitted to the SE~ reports that Bennor #1 was drrlled to a depth of 2,030
feet using a 12 5/8-inch drill bit. The well was completed With 8 5/8-inch J55 steel casing that was
cemented In place With 35 cubic yards of cement. The reported quantity of cement used to seal the 8 5/8inch casing exactly matches the annular volume of the well. A cement bond log, performed on November
5, 2010, Indicated that the cement bond is good over most of the well and is not in need of remediation.
The well was perforated In 2004 using a gas jet perforator. Perforations were placed from 1,070 to 1,130
feet; 1,340 to 1,358 feet; and 1,464 to 1,514 feet in the Fort Union Formation The upper and lower
intervals had 100 perforations each, while the middle interval had 36 perforations. Upon completion of
construction in 2004 the well was developed for a total of 24 hours using air lifting techniques
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TABLE 1
BEN NOR #1 SUMMARY

State Engineer Permit No

UW 154362, UnadJudicated

Location

SE, SE Section 4, Township 49 North, Range 73 West
44,248°N,105,636°W

Surface Elevation:

4,823 feet, ground level

Total Depth

2,030 feet drilled
2,030 feet completed
1,977 feet: fill (11/5/2010)

Formations:

0- 896 feet Wasatch Formation
896 - 2,030 feet: Fort Union Formation

Hole Diameter:

0- 2,030 feet: 125/8 inches

Casing:

0- 2,030 feet 8 5/S-inch O,D, steel casing (32 #/fool), J-55

Producing Inlervals:

1,070 1,103 1,340 1,464 1,592 -

Static Water Level:

1,017 feet (11/21/2004, Bruce Engineering)
730+/- feet (11/4/2010, Weston Engineering)
728 feet (11 Ii 0/201 0, Weston Engineering)
759 feet (4/24/2012, The Water Guy)
768,25 feet (7/24/2012, Weston Engineering)

Air Line Setting:

1,057 feet (November 10, 2010)

Completion Date

September 20, 2004

Testing Information

70 gpm with 236 feet of drawdown after 27 hours (11/21/2004)
75 gpm with 159 feet of drawdown after 48 hours (11/12/2010)
91 gpm with 148 feet of drawdown after 7,25 hours (7/24/2012)

Pump Information:

Grundfos 85S300-27; Franklin 40 HP Submersible Motor, Model
2566178125; August 2007 Date Code
Set on 4-inch pump column with intake at 1,058 feet
1-0 Pump Cable

Engineering During Well
Construction:

Bruce Engineering (Gillette, WY)

Drilling Contractor:

Blake Drilling (Gillette, WY)

Pump Testing Contractor'

Blake Drilling (Gillette, WY), 11/21-22/2004
Weston Engineering, Inc, (Upton, WY) 7/24-25/2012

1,130 feel
1,128 feeL
1,358 feet
1,514 feel:
1,617 feet

100 perforations (2004)
50 periorations (2010)
36 perforations (2004)
100 periorations (2004)
50 perforations (2010)

A Crown S6-125 17 stage, A-trim pump with a 50 HP Hitachi motor was installed in the well in 2004 at a
depth of 1,375 feel. The pump was reportedly capable of yielding 125 gpm. A pump repair invoice by Bill
Williams, dated October 5, 2007, shows that a new Grundfos 85400 28 stage pump and a 40 HP Franklin
Sand Fighter motor were installed in the well. It IS assumed that the model number on the pump IS a
typographical error and that a Grundfos 85S400-28 pump was Installed Tile invoice notes that there was
a "bad spot" in the casing at approximately 1,024 feet below the top of the casing and that the jOint of
pump column was moved to the top of the string of pipe. WESTON removed the pump from Bennor #1
on November 4, 2012. The pump was a Grundfos 85S300-27 with a 07H date code. The date code
indicates that the pump was manufactured in August 2007. The motor removed from the well was a 40
HP Franklin motor manufactured in August 2007. It is believed that this is the same pump and motor that
was installed by Williams in October 2007. WESTON reinstalled the same pumping equipment on
November 10,2010 with the pump intake set at 1,058 feet and the airline set at 1,057 feet.
In November 2010 the well was re-perforated in an attempt to reduce the radium concentrations of the
produced water. Sandstone Intervals identified from the gamma-ray log performed with the cement bond
log were perforated with 50 perforations from 1,103 to 1,128 feet and 50 perforations from 1,592 to 1,617
feel. The well was developed for 6.5 hours by swabbing with a tightly fitting brush after adding CETCO
LBA, SC200, and DPA to aid in the removal of carbonate deposits, breakdown wall cake from the original
well drilling, and to inhibit any biologic growth in the well. Upon completion of the well development the
pump was reinstalled in the well and the well was pumped to waste.
The wellhead is completed with a Baker-Monitor pitless adaptor with an airline fitting adapted Into the well
cap. A four-foot square concrete apron was poured around the wellhead.

Downhole Well Inspection
On November 4, 2010 WESTON mobilized a pump service rig to remove the pumping equipment from
Bennor #1. WESTON observed that the pump column has a nominal diameter of 4 inches and was
comprised of 52 joints of pipe with lengths ranging from 25 to 33 feet. The lotal length of the pump
column was 1,349 feet. The pump column was in good condition, with the exception of two joints that had
holes washed in them at depths of 1,065 and 1,120 feet. The 1-0 pump cable was in good condition
Observations from the video log performed on Bennor #1 on November 5, 2010 revealed the following
•

Leaks were detected in casing couplings at 807 feet, 976 feet, and 1,013 feet. Vertical lines on
couplings appear to be cracks in the couplings that could be from over-tightening.
Perforations from 1,063 to 1,103 feet were shot by a strip gun. The upper perforations have
water jetting into the well, which could be a problem for the pump column if the pumping water
level drops below this interval. The lower perforations in this interval were either plugged or
never fully penetrated the casing and cement behind the casing.
The perforations from 1,330 to 1,348 feet have a 120 degree offset.
The perforations from 1,452 to 1,502 feet are mostly plugged. The perforations near the middle
of the interval are taking water. The infiltration of water is either a relict of adding water to the
well to clarify the picture or the head in the upper part of the well is higher than this interval.
At 1,526 feet there is a change in the appearance of the casing. Above 1,526 feet the casing is
yellow-orange and below 1,526 feet the casing is black and white. Conditions above 1,526 are
OXidized, presumably from exposure to air and cascading water. Conditions below 1,526 feet are
reduced.
The static water level in the well was at 713 feet when the camera was lowered into the well, but
water had been fed into the well from the tank over the previous 14 hours.
The bottom of the well was tagged at 1,977 feet, indicating that there is 53 feet of fill.

Pump Testing
Bennor #1 was pump tested by Bruce Engineering on November 21-22, 2004 The pump test sheet
indicates thaI the data provided to WESTON was from "Test #2". The pumping fates varied from 69 to 75
gpm during the 27 hour test. The static water level in the well was measured at 1,017 feet based on an
airline reading of 155 psi and an airline setting of 1,375 feel. Figure 2 is a time-drawdown plot of the
pump test data from Bennor #1 using the metrlod developed by Cooper and Jacob (1946). A best fit line
has been drawn through the late time data during which time the pumping rate was held constant at 70
gpm. The aquifer's transmissivity, as determined from the late-time drawdown data, is 95 gallons per day
per foot (gpd/ft). The specific capacity of the well, using the latest time drawdown and a pumping fate of
70 gpm is 0.30 gpm per foot of drawdown (gpmlft). No recovery data were collected at the conclusion of
the test. The pump test data are provided in Attachment B of this merna.
After performing the video log of Bennor #1 in November 2010, WESTON reinstalled the permanent
pumping equipment in the well and landed the pump column on top of the well to conduct pump testing.
Water levels in the well were measured using an airline and flow rates were measured with a five-gallon
bucket and stOD watch. No attempt was made to control the flow rate since the purpose of pumping was
to both develop the well and estimate the well yield after the perforation of additional intervals. Bennor #1
was pumped at 75 gpm and after 30 minutes the drawdown was 83 feel. After 48 hours of pumping at 75
gpm the drawdown was 159 feet, which results in a specific capacity of 0.47 gpm/ft. The testing reveals
that the well rehabilitation program was successful in increasing the specific capacity of the well and
opening new permeable intervals for water production. WESTON did not collect recovery data at the end
of the well development.
As part of this Level II study WESTON conducted a pump test of Bennor #1 on July 24, 2012 using the
existing pumping equipment. Water was pumped from the well into the District's water storage tank. No
attempt was made to control the pumping rate during the test to prevent wear on the valves and to
duplicate actual water system conditions. Flow rates were measured with the flow meter in the tank
building. The initial pumping rate was approximately 101 gpm 20 minutes after the pump test was
started. The pumping rate dropped to 91 gpm near the end of the pump test. Prior to staring the pump
test, the Murphy switch that controls pump operation from the tank levels was set to allow the tank to
overflow; however, when the well was checked at 10:00 p.m. on July 24 the water level in the tank
reached the uppermost setting of the Murphy switch and the pump was shut off automatically. Figure 3 IS
a time-drawdown plot of the 2012 pump test data from Bennor #1 using the method developed by Cooper
and Jacob (1946). A best fit line has been drawn through both the early and late time data. The pumping
rate from 1 to 10 minutes was 101 gpm and the early time drawdown data yields an aquifer transmissivity
of 890 gpd/ft. These drawdown data are probably influenced by the effects of casing storage and are
likely to overestimate the true aqUifer transmissivity. Drawdown data between 20 and 100 minutes yield
an estimated aquifer transmissivity of 545 gpdlft The average pumping rate between 180 and 435
minutes of pumping was 92 gpm and the calculated transmissivity from the late-time drawdown data is
205 gpm. The speCific capacity of the well, using the last drawdown reading of 147.8 feet and a pumping
rate of 91 gpm IS 0.62 gpm/ft. The pump test data are provided in Attachment B of this memo.
WESTON staff observed the recovery of the water level in Bennor #1 for 510 minutes after the pump was
shut off. Recovery was ended when the tank level dropped to the point of the pump being turned on
again to maintain the tank level. Figure 4 is a summary plot of the recovery data, using the method
developed by Cooper and Jacob (1946). The plot displays the reSidual drawdown versus the ratio of the
time since the pump test was initiated (T) versus time since the pump was turned off (T'). Increasing time
since the pump was turned off plots to the left of the figure. The data are plotted by this method to allow
calculation of a transmissivity value if the data plot along an identifiable trend. The data on Figure 4 show
a relatively qUick recovery to 32 feet of the original pre-test water level for the first two readings.
However, later data points between TIT' values of 111 and 23 show very slow recovery and the well has a
slight drawdown at a TIT' value of 12. This recovery trend is very likely the result of interference from the
pumping of another well In the vicinity of Bennor #1. The lack of full recovery after 510 minutes of
observation is also likely the result of Interference from another well. A transmissivity value cannot be
calculated from the recovery data on Figure 4.
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The pumping rates for each of the three Bennor #1 pump tests have increased, with the most recent
pump test being conducted at 91 gpm. The specific capacity of the well has also increased with each
test. However, the 2012 test had a shorter pumping duration which limited the drawdown and increased
the specific capacity. Comparison of the drawdown between the 2004 and 2012 tests at approxlmate[y
the same elapsed time indicates that the specific capacity of the well has doubled from 0.33 gpm/ft to
0.62 gpm/ft. According to the 2004 and 2012 pump tests the aquifer transmissivity at Bennor #1 ranges
from 95 and 890 gpd/lt. The 890 and 545 gpdlft transmissivity values ca[culated from early-time data in
the 2012 test are not ref[ectlve of aquifer conditions that affect long-term pumping conditions. The 205
gpd/ft transmissivity value is more reflective of true aquifer conditions affecting drawdown in the well.
Water Leve[ Trends
As reported above, the static water level when the well was first dril[ed and perforated was 1,017 feet,
according to Bruce Engineering. The only other known water level measurements from Bennor #1 are
from WESTON and The Water Guy. WESTON measured two water levels in November 2010, when the
water level was found to be approximately 730 feet both before and after the well was reperforated and
new sandstones were opened to the we[1. On April 24, 2012 The Water Guy staff measured an airline
reading of 129 psi, which equals 298 feet of water over the end of the airline. The data sheet maintained
by the Water Guy indicates that the airline outlet is at a depth of 1,375 feet, but the airline setting after the
completion of the work In November 2010 is 1,057 feet. The water [evel measured from the airline
reading on Apri[ 24, 2012 is therefore 759 feet. Prior to conducting pump testing on Ju[y 24, 2012, the
water level in Bennor #1 was 768 feet.

It is not known why the water level in Bennor #1 rose by nearly 290 feet from 2004 to 2010. It may be
possible that another wel[ was pumping water in the area In 2004 and is no longer in use or perhaps the
well had not recovered from the dri[ling and development process prior to being pump tested. Since
November 2010, when the water level was measured at 733 feet the water [evel in Bennor #1 has
dropped by 35 feet. The drop in water level is most likely the result of seasonal differences since the
most recent water leve[ was measured in Ju[y 2012. The difference in the water level from Apri[ 24, 2012
to Ju[y 24,2012 appears to be a normal seasonal variation.
The water leve[ data set for Bennor #1 is limited, which prevents a detailed analysis of long-term water
level trends and the potential for future production of the well. WESTON obtained water leve[ data from
the SE~ for three area monitoring wells to gain an understanding of the regional trend in water [evels in
the Fort Union Aquifer. A[though the three wel[s, G-MON-3, G-MON-5, and G-MON-8, are completed in
the upper Fort Union Formation, the [enticular and discontinuous nature of the sandstones in the upper
Fort Union results in indirect hydraulic communication between Bennor #1 and the SE~ monitoring wells.
Pertinent data for the three SE~ monitoring wells is presented In Tab[e 2.
Water level data for G-MON-3, G-MON-5, and G-MON-8 are provided on Figures 5 through 7,
respectively. The hydrograph for G-MON-3 indicates a cyc[ical pattern that appears to be related to
annual pumping of a nearby well or wells. The data plot indicates that withdrawal of water from the upper
Fort Union aquifer exceeds recharge and that long-term production rates are having a significant impact
on the water [evels. The total drawdown for the period of record is 180 feet. The large drawdown
observed in 2010 correlates to a period when the City of Gi[[ette was unable to produce water from the
Madison wel[field and had to rely on In-town wells completed in the Fort Union Aquifer. The G-MON-5
hydrograph also shows cycles in water [evel trends associated with annual pumping rates. The total drop
in water level in the wel[ for the period for which data are available is 45 feet; however, during the summer
of 2010 the water [evel declined by 162 feet from the spring season level. Similar declines in pumping
water leve[s could severely Impact the production capacity of affected we[ls. Figure 7 Indicates a steady
decline of the water leve[ in G-MON-8 since the well was constructed in 1994. The largest single-season
decline In the G-MON-8 water leve[ occurred in 2005 and the total drop in the water leve[ in this
monitOring well is 88 feet.

G-MON-3
WATER LEVEL DATA
OCTOBER 13, 1994 TO JULY 25, 2011
600

WATER LEVEL (FEET, TOC)

650

700

750

800

850
1/31/1993

10/28/1995

7/24/1998

4/19/2001

1/14/2004

10/10/2006

7/6/2009

4/1/2012

12/27/2014

FIGURE 5

G-MON-5
WATER LEVEL DATA
OCTOBER 13, 1994 TO DECEMBER 18, 2011
700

WATER LEVEL (FEET, TOC)

750

800

850

900

950
1/31/1993

10/28/1995

7/24/1998

4/19/2001

1/14/2004

10/10/2006

7/6/2009

4/1/2012

12/27/2014

FIGURE 6

G-MON-8
WATER LEVEL DATA
NOVEMBER 4, 1994 TO DECEMBER 14, 2011
610

620

630

WATER LEVEL (FEET, TOC)

640

650

660

670

680

690

700

710
1/31/1993

10/28/1995

7/24/1998

4/19/2001

1/14/2004

10/10/2006

7/6/2009

4/1/2012

12/27/2014

FIGURE 7

TABLE 2
AREA SEO MONITORING WELL SUMMARY

TOTAL
DEPTH

DATE RANGE

WATER
LEVEL
TREND

G-MON-3
DOUD WELL

SW, SW Sec 5
T49N, R72W

4.3 miles
East

1,936 feet

10/13/94 7/25/11

Drop from
615 feet to
795 feet

G-MON-5
JAIL WELL

SE, SE Sec 28
T50N, R72W

6.3 miles
Northeast

1,799 feet

10/13/94 12/18/11

Drop from
755 feel to
800 fee!

G-MON-8
BELL ROAD
WELL

NW, NE Sec 26
T49N, R73W

4.0 miles
Southeast

2,309 feet

11/4/94 12/14/11

Drop from
619feetto
707 feet

There is insufficient water level data from Bennor #1 to make any correlations with the hydrographs from
the SE~ monitoring wells. It appears that Bennor Estates is a sufficient distance from the Gillette Fort
Union wellfields to prevent a large, sudden drawdown from occurring in Bennor #1 as a result of pumping
of the Gillette wells. However, it is recommended that water levels be routinely monitored in Bennor #1
as required by the SE~ permit.
Well Production Capacity
Bennor #1 has been able to provide adequate quantities of water to Bennor Estates since it was
constructed in 2004. Part of the water system assessment portion of this project is to determine if the well
will be able to continue to provide water to the District Into the future. The future average daily water
demand for Bennor Estates for the 20 year planning horizon is 11,125 gallons (7.7 gpm). As discussed
above, analysis of pump test data for Bennor #1 has yielded aquifer transmissivity values ranging
between 95 and 890 gpd/ft. The aquifer-wide transmissivity that controls drawdown in the well under
long-term pumping conditions is estimated to be between 100 and 205 gpd/ft. The aquifer storage
3
coefficient for the upper Fort Union Aquifer in the Gillette area is estimated to be between 4 x 10- and 4 x
10-4, according to studies conducted by Wester-Wetstein (1994).
The Jacob Equation was used to estimate the drawdown in Bennor #1 over an extended pumping period.
The inputs for the analysis are as follows:

•

Pumping rates of 8 gpm from the projected average daily demand;
An aquifer transmissivity of 205 gpdlft;
An assumed aquifer coefficient of storage of 2.2 x 10.3 estimated from the average of WesterWetstein's values; and
A pumping duration of 1, 5, 10, and 20 years

For the purposes of this analysis It is assumed that the available drawdown in Bennor #1 is 274 feet. The
available drawdown is equal to the difference between the static water level of 759 feet measured on April
24, 2012 and the pump setting of 1,058 feet, less a reserve of 25 feet for maintaining pump
submergence. The results of the analysis are summarized in Table 3. The Jacob Equation analysis
predicts that Bennor #1 could sustain the current and projected average daily demands of Bennor Estates
for the foreseeable future. The analysis does not include potential interference from other area pumping

wells because there is insufficient data, therefore, it is important to continue monitoring water levels in
Bennor #1 in the future.
TABLE 3
PREDICTED DRAWDOWNS AND PUMPING WATER LEVELS FOR BENNOR #1

DRAWDOWN I PUMPING WATER LEVEL AT
AVERAGE PUMPING RATE OF 8 GPM

TIME

72 feet I 831 feet

1 Year

I
il
5 Years

I
II

I

79 feet / 838 feet

10 Years

83 feet ! 842 feet

20 Years

86 feet I 845 feet

Water Quality
WESTON reviewed the available water quality data for Bennor #1 found in the files of the water system
operator, The Water Guy. Two sets of water samples have been collected for Safe Drinking Water Act
(SDWA) compliance for inorganic chemicals and two sets of water samples have been collected for
herbicides, pesticides, SVOCs, and VOCs. The SDWA samples for inorganic chemicals were collected
on May 5,2008 and March 19,2012. The results of the analyses are presented in Table 4. The results
Indicate that the water developed by Bennor #1 meets the EPA standards for inorganic compounds. The
herbicide, pesticide, SVOC, and VOC samples collected on April 6, 2009 and March 2, 2011 were all nondetect. Five nitrate+nitrite samples on dates between May 5, 2008 and March 19, 2012 ranged from nondetect to 0.04 mg/l, which is significantly below the EPA standard. Records of bacteriological sampling
found no positive results for bacteria.
On September 9, 2010 a Notice of Violation was issued to Bennor Estates from the EPA for violation of
the SDWA for groundwater that exceeded the combined radium 226+228 maximum contaminant level
(MCl) of 5 plcocuries per liter (pCi/l). The Administrative Order required that the District notify
customers, prepare a plan for achieving compliance with the rule, and monitor for radium-226+228 on a
quarterly basis. The result of the plan for achieving compliance included the work on the well conducted
by WESTON in 2010 and routine monitoring of the radionuclide concentrations. Since the workover of
the well was not successful in achieving compliance, the Adminlstralive Order was modified to require
that the District connect to the Gillette Regional System to blend water and maintain compliance with the
requirements of the SDWA and to continue monitoring of water quality.
The results of water quality sampling for radionuclides from Bennor #1 are summarized in Table 5 and the
radium-226, radium-228, and combined radium 226+228 concentrations are plotted on Figure 8. Since
2008, the combined radium 226+228 concentration has exceeded the MCl In 16 of 19 sampling events.
The three sampling events with a combined concentration under the 5.0 pCi/l MCl occurred on October
1,2009, October 6,2011, and November' 22,2011 The November 22,2011 sampling event included

TABLE 4
BENNOR #1
WATER SAMPLE ANALYTICAL RESULTS AND
COMPARISON WITH EPA DRINKING WATER STANDARDS

Units in mglL (except as noted)

Drinking Water
Standard

Primary EPA Parameters
Antimony
0.006
Arsenic
0.010
Barium
2
Beryllium
0.004
Cadmium
0.005
Chromium
0.1
1.0
Copper
Cyanide
0.2
Fluoride
4.0
Lead
0.015
Mercury
0.002
Nickel
0.1
Nitrogen, Nitrate+Nitrite as N
10
Selenium
0.05
Thallium
0.002
Seconda~ EPA Parameters
pH (s.u.)
6.5-8.5
Total Dissolved Solids at 180C
500
Conductivity (micromhos/cm @ 25°C)
NS
Acidity, Total as CaC03
NS
Alkalinity, Total as CaC03
NS
Aluminum
0.20
Bicarbonate as HC03
NS
Boron
NS
Calcium
NS
Carbonate as C03
NS
Chloride
250
Color (color units)
15 Color Units
Corrosivity (unitless)
NS
Hardness as CaC0 3
NS
Iron
0.30
Magnesium
NS
Manganese
0.05
3 Odor Number
Odor (odor number)
Potassium
NS
Silica
NS
Silver
0.10
Sodium
NS
Sulfate
250
Surfactants, MBAs
NS
Turbidity (NTU)
5
Zinc
5
NS - No Standard; ND - Not Detected; Blank Field - Not Analyzed

Sample Date

Sample Date

5£512006

J£:l ~L20l2

ND
ND
0.8
ND
ND
ND
0.Q2
ND
0.9
ND
ND
ND
ND
ND
ND

ND
ND
0.9
ND
ND
ND
0.009
ND
1.1
ND
ND
ND
0.01
0.001
ND

ND

19

207
ND

218
ND

one set of samples from the well and one from the tank outlet. The concentrations of radlum-226 and
radlum-228 were lower in the sample collected from the tank, which could be an indication that sediments
which have the radium attached to them are the source of the elevated concentrations. There does not
appear to be a relationship between the radium concentrations and the month in which samples are
collected; however, a review of Figure 8 indicates that the concentration of combined radium-226+228
does not appear to be increasing.

TABLE 5
BEN NOR #1
RADIONUCLIDE SAMPLING RESULTS
SAMPLE
GROSS
Ra 226
Ra 228
Ra 226+
DATE
ALPHA
228
4.B
10/16/2007
10/6/200B
8.6
3.1
3.7
6.B
3.4
1/13/2009
7.2
2.7
6 .6
2/412009
4/3/2009
6.8
4/6/2009
5.3
4/14/2009
2.4
2.B
3.2
5.9
7/1/2009
1.8
4
2.B
6.8
2.8
2.4
10/1/2009
1.8
4 .2
1/6/2010
3.0
9.8
3.5
6.5
5.8
4/5/2010
7.4
2.5
3.3
-3
2.6
3.5
6 .1
7/19/2010
6 .9
10/11/2010
-8
2.9
4
2.3
5.7
3.2
1/312011
3.4
3.7
4
2/4/2011
9.1
7.7
6.6
3/212011
3.6
-0.8
3
2.4
2.6
5.1
4/14/2011
1.9
2.2
14.3
7/11/2011
3.8
6
1.9
10/6/2011
7.4
0.3
2.1
3.2
4.5
11/22/2011
2.2
7.7
-1
11/22/2011
1.6
3.2
4.8
2.4
1/23/2012
10.7
3.3
5.7
Concentrations in pel/ll. Red text indicates result exceeds MCl
I

SAMPLE
SOURCE
SP01
SP01
SP01
Well
Well
Well
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
SP01
Well
SP01
SP01

COMMENTS

On 36 hrs
Off

In order to maintain a radlum-226+228 concentration less than the MCl of 5.0 pCill, Bennor Estates will
need to blend water produced from Ben nor #1 with water from the Gillette Regional System. The
combined radium concentration of Gillette's water ranges from 0.7 to 3.0 pCill according to the 2011
Consumer Confidence Report (CCR). The CCR does not indicate what the radium concentrations are for
individual wells and the concentrations for the blended water produced by the regional water system is
not currently known. To estimate the blending ratio of water from Bennor #1 and the Gillette Regional
System it was assumed that the target combined radium concentration is 4.5 pCI/l and that the combined
radium concentration for the Gillette Regional System water will be between 0.7 and 3.0 pCilL. The
analysis also assumes that the concentration of radium 226+228 from Bennor #1 is 7.7 pCi/l. If the
Gillette Regional System water has a combined radium concentration of 0.7 pCi/L, then Bennor #1 can
produce 54 percent of the demand and 46 percent of the water Will need to be obtained from the Gillette
Regional System. If the Gillette Regional System water has a combined radium concentration of 3.0
pCi/L then 31 percent of the Bennor demand can be produced from Bennor #1 and 69 percent of the
water will need to be purchased from the Gillette Regional System.
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Conclusions and Recommendations

The Bennor #1 well is capable of yielding sufficient water for meeting the water supply needs of the
Bennor Estates residents, however, elevated radium concentrations require action to meet the
requirements of the EPA for a public water supply source. Three potential options for reducing the
radium 226+228 concentratton in the water include (1) deepening Bennor #1 to open the well to the
Tullock Member of the Fort Union Formalion; (2) squeezing cement into the Intervals that are currently
leaking, and (3) blending water produced from Bennor #1 with water from the Gillette Regional water
system. Each option is discussed below
Option 1 would involve deepening Bennor #1 to facilitate groundwater production from the lower portion
of the Fort Union Aquifer. Analysis of the cement bond log performed during the Bennor #1 workover
project and comparison to data obtained from construction of Eight-Mile Well No.2, located 1.5 miles
west of Bennor #1, leads to the conclusion that the top of the Tongue River Member of the Fort Union
Formation lies at a depth of approximately 896 feet in Bennor #1. The Tongue River Member is the most
productive part of the Fort Union Aquifer and has the best quality water. If the Tongue River Member,
which is 934 feet thick in Eight- Mile Well No.2, is approximately the same thickness at Bennor Estates,
the base of the Tongue River lies at a depth of approximately 1,830 feel. Therefore, the Bennor #1 well
fully penetrates the Tongue River Member. Because wells in the Gillette area that are completed across
the lower Lebo Shale and Tullock members tend to have fluoride concentrations that exceed the EPA
MCLs, deepening of Bennor #1 to avoid other water quality issues is not recommended.
Option 2 would involve squeezing cement into the leaking intervals in the Bennor #1 well. It may be
possible to squeeze cement across the intervals that are leaking in Bennor #1 in an attempt to reduce the
radium 226+228 concentration. The process would involve the following: perforating the casing at a
depth of 807 feet and between the depths of 976 and 1,013 feet; setting packers above and below these
intervals to isolate them; squeezing cement through the perforations Providing the formation behind the
perforated casing has adequate permeability, the cement will migrate behind the casing and seal off the
formation. However, if the formation behind the casing does not have adequate permeability, the cement
will not displace the formation behind the casing and once it has cured, any remaining cement would
have to be drilled oul and the well would need to be flushed and disinfected prior to installing the pumping
equipment. The lack of elevated gamma ray response observed on the cement bond log performed on
Bennor #1 in 2010 indicates that the leaky intervals are most likely not contributing Significantly to the
radium 226+228 concentration. Because of the lack of evidence of the source of the radium 226+228
and the high cost of a squeeze job, WESTON does not recommend that a squeeze job be performed on
the Bennor #1 well.
Option 3 would involve blending water produced from Bennor #1 with water from the Gillette Regional
water system. As the Gillette Regional connection to Bennor Estates approaches completion, the
additional quarterly radionuclides sampling for Bennor #1 should be reviewed and the anticipated
radionuclide concentrations resulting from the Gillette Regional water blend should be determined. With
these additional data the actual blending requirements for achieving compliance with SDWA standards
can be determined. At the present time it is expected that the Gillette Regional System will attempt to
maintain a consistent water quality by blending water from the Fort Union and Madison wellfields. This
plan should be confirmed with the Gillette Regional Project Manager when the new Madison wells are
brought on-line and as final operational plans for the system are prepared.
Bennor Estates may fmd it advantageous to obtain turbidity readings of water that is tested for
radionuclides during future sampling events. If a positive correlation is found between elevated turbidity
and radium concentrations then a well development program consisting of swabbing and airlifting Bennor
#1 should be implemented Scheduling of work will need be to be carefully planned since Bennor #1 is
the sale source of water for Bennor Estates.

Regularly scheduled water level measurements need to be obtained from Bennor #1 to comply with SEO
conditions and limitations on the permit. The data should be reviewed and plotted to observe long-term

trends in water levels that may impact well productivity It is anticipated that Bennor #1 will be able to
meet the future demancis of the system, especially since some water will be purchased from the Gillette
Regional System However, cieclining water levels in the upper Fort Union Aquifer could impact Bennor
#1 in the future.
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Note: Only springs flowing 25 gallons per minute or less, where the proposadIG~~~s
domestic andlor stock watering. will be considered as ground water appropriations.
Tempcrary Filing No. U w.

FOR OFFICE USE ONLY
PERMIT NO. UW.

154382

~ ;;(l,ISbR~

WATER DIVISION
uw. DISTRICTMl,tLt:

35 - '3 -3 'if I

NOTE: Do nol lold Ihls lorm. Use Iypewril.r or prinl nsally
wilh black ink.

ALL ITEMS MUST BE COMPLETED BEFORE
APPLICATION IS ACCEPTABLE

(/

NAME AND NUMBER OF WELL or SPRING
Name of applicant(s)
2. Address of applicant(s)

£?A,;wCL
tZj(q2

J.(//fgz?

Phone:

~CE f?p

682- 51~9

&~ k/"" 18'2-7/~

(CI~

(MAILING ADDRESS)

'(STATE)

(ZIP)

WJff.6. ~&/eE&~. ..z-Nc
-L.6~.
i:A~~===-=,==~/9;L.,L.-~,.<--'-oc2£L.'/-=~~~
"'---;-----/../~
...l.~~~~~7L<---L--7-=:-::::--_
Phone kfr'-=z-:2:2 0/
(MAILING ADDRESS)
(CITY)
» ~ATE)
(ZIP)

3. Name & address of agent to receive correspondence and notices

4. Use to which the water will be applied:

0

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? _ _

0

Stock Watering:

Normal livestock use at four tanks or less Within one mile 01 well or spring. Stockwatering pipelines
and commercial feedlots are a miscellaneous use. Number of stock tanks?

0

Irrigation:

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

0

Municipal:

Use of water in incorporated Towns and Cities (use of water in unincorporated towns, subdiVISions,
Improvement districts. mobile home parl<s. etc. are classilied as miscellaneous use).

0

Industrial:
,

') ,

~

Miscellaneous:

o
o

Coal Bed Methane
Monitor, Observation

Long term use 01 water for the manulacture 01 a product or production of oil/gas or other minerals
water flood operalions. power planl waler supply. etc.). (DeSCribe in REMARKS)
1...- ...
rty'rJse of water not defined under previous definitions such as stockwater pipelines, SUbdivisions. mine dewatering. minerai I oil exploration drilling. potable supplies in office, etc. Describe
in remarks.

tilf~ld

Water produced in production of coal bed
or

0

Test Well:

meth~ne

gas.

(DeSCribe in REMARKS)

5. Location 01 the well or spring: (NOTE: Quarter-quarter (40 acre subdivision) MUST be shown. EXAMPLE: SE 1/4 NW 1/4 of
Sec. 12. Township 14 North. Range 68 Wes!.)
Co unly. ~ 1/4 ~ 1/4 of Sec . ~. T ~ N . R. ~ W oilhe 61h P~WR.M),
Wyoming. IIl0cale~ in a platted subdivision. also provide LotlTracl ~ Block ~ of Ihe
4'&=?v~ ~
SubdiVISion (or Add n) of
. Resurvey Lo(ation' Tract _ _ _ . (or LOI)
.

CAdt,RktJ

6. Estimated depth of the well or spring is

~

fee!.

7 (a) MAXIMUM Instantaneous flow of water to be developed and beneficially used:
/5'"e?
gallons per minule.
NOTE: II for domestic and I or stock use. this application will be processed for a maximum of 25 gallons per minute. For a
spnng. aher approval of this application. some type 01 artifiCial diversion or improvemenl musl be constructed to qualify lor a
water right.

A -F,,--

(b) MAXIMUM volumelric quantity of waler to be developed and beneficially used per calendar year: //c:::::'
Circle appropnate unils: (Gallons) (Acre Feet) A four person family utilizes approximately one (1) acre-foot of waler per year
or 325,000 gallons.
8. Marl< the polnt(s) or area(s) of use in the tabulation box below.
TABULATION BOX

ITWP

NE 1/4
NW 1/4
RNG SEC NE\4 NWl4 SWl4 SEl4 NEV, NWY4 SW~

W 7~
I~ ~

--?
9C

SE~

SW 1/4
NWV. SW~ SEl4 NE l4
;x... x:
;K

NE~

x.

A

SE 1/4
SWl4 SEl4

NW~

TOTAL

¢~/~~-J

><
>(

~:::z~

/ ((J ( rr!... !

/

Lok

[kIYlO/, fptJ;t;;i;o.
9. If lor irri gation use:
a. Describe MAXIMUM acreage 10 be Irrigated in each 40 acre subdiVision in the labulatlon box above.
b.
Land will be irrigated Irom Ihis well only.
c.
Land Is irrigated Irom existing water righl(S) with water from this well to be additional supply. Describe eXisting water right(s)
under REMARKS.

0
0

10. If for irrigation use, describe method of irngation, i.e. canter pivot sprinkler, flood, etc .. _ _ _--"---_ _ _ _ _ _ _ _ _ __

154362
Permit No. U.W. _ _ _ _ _ _ _ _ _ __

SEE REVERSE SIDE

1_1_3_5_ Page No. _ _1_-_4_7_

Book No. _ _

-

.-.,.,_

I

11. The well or spnng IS to.be~¥~~on lands owned by
~£L--~_______ _ _ _
(The granting 01 a permit ..os's ~t,«o'rlstitute the granting 01 right-ol-way. If any easement or right-ol-way is necessary in connection
with this application, it should be understood that the responsibility IS the applicant's. A copy 01 the agreemenl should accompany
this application, il the land is privately owned and the owner IS not the co-applicanl )
12. The water is to be used on lands owned by
~~ ~~,
(II the landowner is not the applicant, a copy 01 the agreement relating to the usage 01 appropriated water on the land should
be submitted to this oflice. If the landowner is included as co-applicant on the application, this procedure need not be followed.)
NOTE: Water nghts attach to the area(s) and/or pcint(s) of use.
REMARKS:

Under penalties of perjury, I declare thai I have examined this application and to Ihe best of my knowledge and belief It IS true,
correct and complete.

y{]q~ fA)

_S--=--(,~;o_I-_----,s
______

ld)cvz.d,

Sionature 01 Appllcanl or Aulhorized Agenl

,

20

QJ....

Dale

THE LEGALLY REQUIRED FILING FEE MUST ACCOMPANY THIS APPLICATION
DOMESTIC AND/OR STOCK WATERING USES

$25.00

(DomestIC use IS defined as u&e at wa!er In 3 alnQle lamity dwellln.gs or tess_

rroocommerclal watering 01 lawns and f1;ardens !otaHlng ana acre or loeSS)

IRRIGATION, MUNICIPAL, INDUSTRIAL, MISCELLANEOUS, COAL BED METHANE
MONITOR

(For wahH hj..,el metlsurements or Chemical Quallry sampling)

or

$50.00

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
20 ~ ,al
10: 30
o'clock _ _A_ M.

Permit No. UW.

- --±1-,J5. .4f-,3~6~2.--.

tlth

day of

Septe mber

, A.D.

£ij;£l

lor Stale Engineer

THIS IS TO CERTIFY that I have examined the foregoing application and do hereby grant the same subject to the followtng limitations
and conditions:
This application IS approved subject to the condition that the proposed use shall not intertere with any eXisting rights to ground
water from the same source of supply and is sub,ect to regulation and correlation with surtace water rights, if the ground and surtace
waters are interconnected. The use of water hereunder is subject to the funher 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 maintatned at any specific
level. The well should be constructed to a depth adequate \0 allow for the maximum development and beneficial use of ground
water in the source of supply.
It the well is a flowing anesian well, It shall be so constructed and equipped that the flow may be shut oH when not in use without
loss of water into sub-surtace formations or at the land surtace.

Coal Bed Methane wells have Additional Conditions and Limitations on aUachment sheet.

FOR ADDITIONAL CONDITIONS AND LIMITATIONS SEE ATTACHED STATUS SHEET .

Approval of this application may be considered as authorization to proceed with construction of the proposed well or spnng. A Statement
of Completion will be filed within thirty (30) days of completion of construction, including pump installation.
Completion 01 construC1ion and com¥n of the beneficial use of water lor the purpcses specified in Item 4 of this application
will be made by December 31,20 '
. ~(')&J
The amount of apprOprlaliDlO.sQ.alL1fj ljJnited to the quantity to which permittee
l
of water to benefIcial use_ j-''' ~ ... .;
Witness my hand thiS

/ofC

day of

Oc 1---,

IS

entitled as determined at time of proof of application
,AD. 20

~

FORJvf

A ir/illL" Cl

Rro: 5-.

1543 62

PERMIT NO. _ _ _ _ _ _ _ _ _ __
T.F. No. U.w. 35-8-38 1

PERMIT ST ATUS
Approval Date

Priority Date September 8 2003

/0 -/0-03
\lMcRO

ADDITIONAL CONDITIONS AND LIMITATION S:

FILMED

FEB 1 9 2004

1. A meter acceptable to the State Engineer is required to accurately measure the total
q uantity of water produceJ from thjs well.
2. An annual report shall be submitted to the State Engineer no later than February 15 of
each year stating the total amount of water produced fr om tills \-vell each month
during the previous January 1 to December 31, twelve (12) month period.
3.

The report shall identify the well by name, location, permit number and shall identify
the type of meter used for the measurement.

4. An air line or some other method acceptable to the State Engineer shall be utilized to
obtain monthly measurements of ground water levels in the well. The measurements
should be approximately trurty (30) days apart. The annual report submitted to the
State Engineer no later than February 15 of each year, shall contain the measured static
water levels, the date upon which the montl'lly ground water level in the well was
measured, the method of measurement, length of time since the well was pumped,
and name of the individual who made the measurement. A standard "shut-in" time
should be utilized when possible prior to each monthly static water level
measurement. [t is recommended that the "shut-in" period be a mi.mmum of twentyfour (24) consecutive hours prior to measuring the static water level.
5. This weLl shall be cased with new or new-like quality casing and shall be cemented in
the bore hole from a competent layer in the Ft. Umon Formation to the land surface,
thus effectively sealing off the Wasatch Formation. The State Engineer may req uire a
cement bond log to ensure proper cement placement.
6. The State Engineer reserves the right, upon written request, to modify or waive all
or any portion of these conditions and limitations.

DATE

SEP3A'04 11110 COMPti \loti Of BUiUlCW. USE

NonCE OFEXPIPAnON OF nMF. FOR COMPLETION

D~cember
Dec~~ber

t.WW)

8, 2004- Statement of Co~pletion on September 20, 2004 rec eiv e d.
8,2 004- Request for exten s ion o f time f or completion o f beneficial use received
and g ranted until December 31, 2005.
Letter o f request filed in Miscellaneous
NDtices under Permit \No. D.I-:. 154 362
Appli c ant noti fie d of pxtension
by le tter on

DJte of 'Approval

Decemb~r

8, 2005- Requ e st for 2xtension of time for completion of heneficial use received
and g ranted until December JI, 2006 .
Letter of request filed in Miscellaneuus
Notices under Permi t No. D.~. 15436 2. Applicant notified of extension
JAN 2 5 ~ 0 U 6
by letter on

/

d If--11-:;/-( -

~J-L-i-s-,~~~~~79d~m-i-n-i-s-t-ra
--to-r-------------------

Date of Approval

SCAN-MICRO
NOTICE Of EXl'1~ryO~ or TIM, ,n~ r"'AOI mo~

AIDtOk GlJiIIPliTlult o~ ~tNEfIClA!. U;;l r\II\JWJ

SEP29 '06 SCAN-MICRO
•

OCT 11 2006

APR 2 7 200S

FORM U,W 6
Rev. 12.12002

STATE OF WYOMING
OFFICE OF THE STATE ENGINEER
HERSCHLER BLDG., 4-E
CHEYENNE , WYOMING 82002
(307) 777-6163

STATEMENT OF COMPLETION AND DESCRI PTION OF WELL OR SPRING
NOT E- 0 0 nOl lold tn is form . Use type wrlle r
or pll nt neatly with black In k

.....
1 .....
5 '-"
4'-..3:.....:
:= 6=-2_ _

PERMIT NO. U.w. _

NAME OF WELL

(SPRING)_""BE""'N!.ON"'O'-'R.!!.#1'----_ _ _ _ _ __

NAME OF OWNER --iD:HA""~"jIIiE:iL""IA/'.fI.'Al~RfID,}_-----_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ ._ _ _ _ _ __

2. ADDRESS_~i~;-tf~~>~~
~~
' ~r~
.~~~et.~qI~/~~------~/"~_'----_~~_~~~_____
~

P lease check 11 sdCre.ss h.'\.s Chllnged from lha l shO'.·,-n on pe rm it.

State
3.

4.

USE OF WATER

Dome stic

~ Monitor or Te st

-

~

'

Zip Code ----,,
<&,' "",H
:....!.--,-1-=6"_ _ _

7
J

Stock Wa ter ing

Coa l Bed M~lha ne

Irri gation

-

IM unicipal

Miscella neous

_ _._ __

_ _ __

':1....2.

..!i...

51:

Y

"l lndustr ia l

LOCATION OF W ELL (SPRING) :
1/4 >. .(.. 1/4 of Sec lion
,T.
N"R ..z1....W , 01 Ih e 6th P. M. (or WR M )
Subdivision Name
!?L' f/Y/ C' [
~ Tu Tc 5
Lot __.1..
__ B IOCk ~
II surveyed, bearing, dislance and referenc e poi nl :
Longilude (degrees, minules, seconds)
Latitu de (deg rees, minutes, seconds)
Dalum:
: l 1927
198.3
Source:
GPS
Map
Survey

t

r;

5.

r

Explain pro posed use (E xample: One single lamily dwelling ) _ _

I I

I

TYPE OF CONSTRUCTION: DRILLED

Driven

O th er !

Describe:
6.

'2., t-' :5 0

CONSTRUCTION: Total Depth of Well/Spring
Depth 10 Static Water L,wel
/0 i 7
a. Diameter of borehole (Bit size) f 2
b CasIng Schedule:

6&"

diameler from

-

dlam8ier from

New

0

$

--

®

Used

f1. 10

'-/~'>e:.
- _ __ _ __

Casing Heiqhl above ground (fl.)

inches.
Join t Iy pe:

~ H. 10 ~ ft.

c. Grouted interval, from

ft .

ft . (8 elo w land suriace)

;\71 threaded

;c:v

--====-- f1.

()

ft . to

?!:? :; 0

:=J glued

~ welded

f~L

Ma tenal d Pk
Gage _ _ _ __
Materi al _ _ _ __ _ _ __ Gage _ _ _ __

H.

_

C

Amount of grout used:
j ,-c-y'
type: /V<1C! / '- t!'" (.,'
'- I"':i.' r(~"'f li-r .. 11s 0 '1 C 15: /" -'
~x amp le : 10 satkS )
(e xample ben\onli e pellets)""
d. Type 01 complellon:
factory screen
open hole
c ustomized penoratlons
Perforation: Type of penorator used
-'("'-LALL
S-'-'-,f-'~~r'--_'p
_=_c".:...t"..!./_=
=v_'(.:.·'''_
f1L;'__'_',..!.r
_ __ __ _ _ __ _ _ _ __ __ _ _ __ __
Size of perforations
inches by
Y ! /inc hes.
Number of perlorations and depths where perla rated:
~ penorations from I f; /C
It. 10 If 2('.
II. ,j' I t.·? 1" ' 1 { .-f ,,1 ,CN;; I -,-" " ! ('1 6 t/ ;=1
'"rI';.3L perforations trom / 1 'tC ft . to / 3 'iB fl.
Open hole from
ft. to
ft.
Well screen details:
slot slze: _ _ _ _ _ _ _ set from
ft. to _ _ _ _ _ _ ~.
Diameter
Diameter
_______
slot size.
se l from
H. to -,..,._:::-___. ft
e. Well developmenl mel hod _LJll..LI(-,:....--£.(~,L
' LC_.:...."t"_-::--,-__ _ _ How long di d development last?
2.. "l 1// .5 '

r_

'l

)(1

A

,<,. )/

---==-__

f. Was a filier pack inslal/ed?

Yes ,

I No i)(

Filter pack inslRlled trom

ft . 10
--~~-

g. Was surface casing used:

Yes
Surface casing installed lrom

C

No

Size 01 sand/gravel
fl .
-----Wa s it cemenled In plc,ce?

l5l

ft. to

7. ~JAME AND ADDRESS OF DRILLING COMPANY

{(1 4ft':'

Yes

fl.

dr'if/ urN eO, !/a'( 'tQ \
,/

o

No

D

f3

8. DATE OF COMPLETION OF WELL (including pu mp Installalion) OR SP RING (firs t used)

"i

C

56

;1
Type
-/2fLPv ,l1r) /7;7 ;,,1">
Horsepower
.5 ('
Depth of Pump SeNing or intake
/:l Z . 2
Amount of Water Being Pumped
1 2 "- Gallons Per Minute . (For Springs or flowing wells, see item to.)
TOlal Volumetnc Amount Used Per Calendar Year.
_ _....J..../..:.'..:[''--'-/{'-.·~=-,r_-.l.F
_
- .LC___ _______ _______

9. PUMP INFORMATION: Manufacturer
Source of power ~ i r "li h ; kilT,'

( Of./-

10. FLOWING WELL OR SPRING (Owner is responsible for control o f flOWing well).

gal/min Surlace pressure is

" well Yields artesian flow or II spnng, yield is
The flow is controlled b';'

val ve

Does well leak around casing?

Permll No. U.W

Yes

n

cap L
No L

154362

Book No.
SEE REVERSE SIDE

';1"

rrl~:-'
ft.

____

~ () 11 110 --- ,

Ib./sq. inch, or ~ reet of water.

"11. If sp(lrrg . how wa s It const ructe d ? (Sof7le metllod of artificial di version, i.e , sp ring b ox , cr ib bing , etc.. is necessary to

qualify fOI a wafer right)

12 PU ·AP TEST: WrtS ,J pump te s l mClde ','
Ii so . by wtlom 1/('-' ,,' 03 f ". ,:;J_( . ;;:.
Yield :
71::
gal 'imln . v, itfl
Yield .
gal .'min. Wltil

Yes
Z f

t

X

No

foot drawdown after
fo ot drawdown atter

~

........1..CJ(~
feet
Depth of completed '.vel! :: c .; (
teet. Diameter of well 'I );;.;
inches.
Depth to first w ater lJea 'lng formati on
Y /.(
feet. . '(:, ..•• ~, ,.(
Depth to principal water beallng formation. To p JL..i. ..? _ feet to Bottom "

_ hours.
hours.

13 . LOG OF WELL : Total depth drilled

Larld 5urf"ce elevation (it . otJove meCln sea lev el)
~ 7~
How dete.mined :
map
alt imeter

C

' .> I-

Dat um :
survey

/

.x:.

1929

X 1988
othe r

DR ILL CUTTtNGS DES CRIPTI ON :
To
T----~M,a~te~r7ia~
. I----,---~R~e~m
~a'rk~s----,~ln~d~i-c~
a~
t e~W7a~t~e~
r rB~e~a~nn~
g~l~
n"
dic~
a7
te
~CP~e~rlTo~r~
a~te~d"'
From
_Fc...",~~e,,-.t,----+_-,F...;e~e2t_+_-,
T.i-"lpe Texture Color
(CementinQ Shut off)
Fo rma tion & Nam e
Casi no Location

C

;;.

I ... ,) . .

!

f-.....:z..._--+--','-",~'-:c'.. '-,-_+L..L·':";';..i...'J / .L! ,! IT : .'•. u

.:,..

'/\ .-

- -.- ---+-

- - - - - - 1 - - - - -----1

r-~.~/-:~---~ ~'~/~...-~-~..~,·~(~,LI ------------r--------~~
--:----------_+------------------~--------------~
~-~~,. ---1~2J (- ~1-2~;~'L~-~
/ ·~
· "~,~I.. ------~------~----------_+----------------+_------------~
2 I .'
~ r; r
I " v.·C(" " "" t" . / ; " ;"if_ - - - - -..- - - - - --.+---- -- - - - - - + - - - - ------1
1--'=2'--'-,-..., .._ _ ....,-"0-'1-1/

L:,:- _

~'~~L.~~'____+-'L·~7C

r

r · " e:. ..

I ~·~'·-"L~
/------~~--4_-------~
' ------------+_----------------_+--------------~

~'~1~..__---r~~~~~~~7--~----_+----------___I----------------+_----------~
....u...1'"~'

---

f-.i'..LC:..-- .' ,' .• ,r

i'~

13 7,, '
.::

f.u.-?-:-

~I I
: .. t' /
/ ::.. /,
~' l

L t l"

")

-

--'-(~·

...2_c..!£'--_ _

..2;....:",/..... _______ j ....;_-~'..:.-r...c:.:."':..t',-,-,'.c:'-',-~
--:04"f~".•--',.:.../':....,r..1......,,"-,'- "'-'-".....L>.u-i-'~.,;....''-''':...L..
' +---~:-:---.,...-1

,_______~----..f_'----+IC\"---';-"''''c·-'',~
( i":..:
";.::.C...:.i.:...:,'.I- · ,:..:,!' -1

,, /

•

- - - - - - r --........,
.:. ..'-'-'''.. o. . :.'',,;
-'
-

""-"J
,----,-/",,
..

~

I

3

'", .. , (

! /"'-#C "r/ i"J'-":;

1
- ---"-&
- ·- - - --+',·· ._
; ,_._.,_C"_I"'
_ 6'_fl_
1'_'/_"'--1

14. QUALITY OF WA TEn If-J FORM ATION.

X

Does a chemical an d/or b<1cteriological watel qua li ty <lrr<l ly 51$ accompa ny th is fo rm ?
Ye s
No
It is recomrnencicrJ that chelnical al id bacte riologic water qua lity analyses be p erlOi med an d that th e re port(s) b e fi led
with the i0.cords of tr, is ,./ell. (Co ntilet Departmen t of Agric ultur e . Analy tica l L ab Se rvi ces , Lara m ie, 742 .. 2984 .) _
If nolo do you COilS Icei tile wilte r 'IS : Good
Acceptab le
Poor
Unusable

..J

REW'RKS

Undel penaltiec' of PNjll l)'. I deci<Jre thel l I have examined this form and to the best of my knowledge and belief it IS
tru". corrr,ct..;\'Ki complete .
;'

_

/ . ../' ..c. ( <~

/

~~,_/"'l~-:-,-:..;:c!·::.·'.....:...c:_,_._ _ _ _ _ _ _ _ _ _ __

Signature of Owner or p.uthori7ed

. 20

I~ gp.nl

Date

FOR STATE ENGINE R'S US E ONLY

Dale

0~

RE-cpirt _

-_

. ?O_ _

D'lle of Pri orrty~ ~PTEMBEJ~..~ , 2003______ .:YO

Da te of

hrf'1d'

;' /

-4.:'4/ ~

/j~ ,(

for ¥tle Enginee r
i:

3,0

/

_/

,20

C,_"-

Rev. 7;000.0
Form R& D-}
M/ SCELUINEO US NOV (/'

Per m l! No. u.w
1)43
RFI OCATE {VO R DEEPEN

62

APPLICATION TO RELOCATE &/OR DEEPEN AN EXISTING
DOMESTIC &/OR STOCK WELL
Wyoming State Engin ee r's Offic e
Ground Wate r Div ision
Herschler Bldg., 4E
Cheyenne, WY 82002

30 7 -77 7 -61 6 3
Re:

Perm it No. U. W. -'.1""
5..c.
4""
3..::
6=2'--_ _ _ _ _ __
V'iell Name---1s""E"-!N"'
NG"'Ro..;",.,,_ _ _ _ _ _ __ __ _ _

I respectfully request permiSSion to (check one):

I

71

RELOCATE (Complete Section 1 only)
DEEPEN (Complete Section 2 only)

~ DEEPE~!

& RELOCATE (Complete Sections 1 and 2)

Reason: ~~~~~~nm~

PER FORATE WEIT FROM 1,590

ro 1,620 FEET TO BLEND WATER TO

DECREASE RADIU M CONCENTRATIONS.

Section 1:
The relocated well will be located
feet . ______ (direction) of the original
well and will be within the ___ _
'/4 _ _ _ '/4 of Section _ _ _ , T, _ __ N"
R, _ _ _ W. , the location of th e original well. The relocated well will withdraw water
From the same aquifer, as nearly as can be determined, as the original well and the
amount of water to be used will NOT exceed
/;)5
gallons per minute, the
amount
of
the
original
appropriation.
The
water
will
be
us ed
for
\Th~t\{\ £ 6~
purposes ONLY

~

-¥-- \

The original
n{\ 0 \
Well will be completely plugged
and abandoned per the rules and regulation s of the State Engineer's Office.
There
should be only one (1) facility capable of producing water under this permit.

Section 2:
Present depth:

2030 DRILLED . "'5 p e Rr ° 1)

Propos ed depth:

feet

20J O DRILLCD 1 62P' ~[RFEr>

feet (When deepening is completed)

Under penalties of perjury, I declare that I have examined this application and to the
best of my knowledge and belief it IS true, correcl and complete.
-'
I

11/9/10
(Date)

Address:

1050 N . 3rd Street , Suite E

City, State Zip:

Laramie. WY 82072

Phone:

307745-6118

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

Novemb er 10, 2010 - Appliciltion to Dee p e n

a~

ex is tin g we ll rec e ived a n d gr anted.

Ground Water Division

State Engilleer's Office

DAVE FREUDENTHAL
GOVERNOR

HERS CHL ER BUILDING, 4, E CHEYE N NE , WYOMING 820 02
FAX (30 7) 777 -54 5 1
(307) 777-73 54
seolegt(i)sc o ,WYO go'l
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FOR M U.W.6
Rev. 1/07

SCANl'vE

STATE OF WYOMING
OFFICE OF THE STATE ENGINEER
HERSCHLER BLDG., 4-E
CHEYENNE. WYOMING 82002
(307) 777-6163

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING
NOTE · 00 nol fold th is for m. Use p,'pe'.'ml er
or pri nt nea tly wit h black pen

PER rvi IT NO. U. W. _

_-=
Be=n=n=o-,,r --,',-,I~_

NAME OF WELLIS PR ING

-----'I-=S-'-'
4 3=6=2_ _ __

_

_ _ __

NA ME OF OWNER _ _--'D
"'a"'n"'i"-e".l
=----"W."a-,Or."dc-_ _ _ __ _ _ _ _ _ _ _ __ _ __ _ __ _ _ __ __ _ _ _ __
2

ADDRESS

PO BOX 8673
P lease ctl eck 11 adDress rlas cha nged Iro m 111<:1 1 s!lc'.'m on per ml !

Cily_---"
K:=.
e:=.
tc
"'h" 'i"'k"'a"'n'---_ _
:3.

Stale _----'-A=--_
K

==

_

_

9990 \- 3673

_ Zip Code

_

b 8P ~5'l2 '1

PhOne No.

Domesllc
_ Stock Watenng - Irrigati on 'I MuniCipal
Indusl rl al OC Misc ellaneous
Coal Bed Methane Expl ain proposed Lise (Example: One sing le lamily dwelling) _ _ _ _ _ _ _ _ _ __

USE OF WATER
:J Monito r or Test

Bennor Subdivision with 110 Total Lots
LOCATION OF WELL/SPHING ~ 1/4 ~ 1/4 01 Section
Subdivision Nam e
Resurvey Loca tion Traci

"If '

/ S-J. "' ''

Longllude IrJJ
Nort hing _ _ _ _ __ __ _

State Pane Coordinates:

Zone

!""l.

TYPf' OF CONSTRUCTION
DeSCribe

6.

:x Survey

.J Map

7.2

~5/Q I,

j

Eas ting _ _ _ _ _ _ _ _ _ (Iee t)

New

t:. fed

.h.-,-T'/)I-ic~
--d V'.J (/
II.

II/I! j;1l

I

It. (below land surface)

.:1&

12

0

C,

It. to

V~ type ~~<.[

Size 01 perforations

IVi

perfo ra tions

,i~1-

G4J
'I

0 Glued

.2 0,3 0
CC ........

) Open hole

..;J

~

perloratlons Irom

An -::r.s:s

G_age _ _ __

~C 28 2010

rv.. r

"'fex<l mpIC : ben tonite pellels )

U Factory screen

~ Art. [~.C,·~ti r;'
r~E'EW.E !",U
I

tJtl r-{v,,1-f1C
I

inches by _ _ _ _ _ inches.

Number 01 perforations and dept hs where perfora ted

~ perforations from

It. above ground

_' Welded

Ytul

It.

r

(example: 10 -sacks)

Type 01 perforator used

_ -'-/.::.".".s'--_ ___

Material _ _ _ _ _ _ _ _ _--'t.,..<;E~G~Ga9.el:----

0

c. Cemented/grouted Interval, Irom

;&! Custo mized

Ot her

Driven

Cas ing he ight

Material

diameter from _ __ __ fl. to _ _ _ _ _ ft

.JS

-

)0'11,"'3 ~/",,- j

JOint IjPA )<:Threaded

20 j

It. to

?mount ot cement/g roul used

IX NAVD88

inches

)?Used

0

dia meter Irom

.1. Type 01 completion

NAVD29

Attlmeter (lor eleva tion only)

!/itt.

e

a. Diameter 01 borehole (bit size)
b. Casing sched ule

1..17 " '1'1 (de gre es . mi nutes. seconds)
East ,ng _ _ __ _ _ __ __ _ (meters)

~Drilled -J2;~~~ I Dug

CONSTRUCTION Total depth 01 well/spflng

_ _ _ _ __ _ __

..J f! '8

Dalum

=

-=, Othe r

_ Unkown

0d£'('" o.f4q

Deplh 01 static water teve l

J

Northing

---.!:i/ _ZS'3 77

Land surface elevation (It. above mean sea level)

~NAD8 3

__ NAD27

'I t I'J

Block _-,2~_ _ __

9

Lol
Datum

or LOI --=--::--=-_--;-_

Geog raphic Coordin ates. La ti lude
/'-i
Zone ___________________
UT M:

Source X GPS

_ 4__ T. ~ N ..R . ~W , of the 6th PM (or 'NR.M.)

Bennor Estates

/(170
II.
..1j~ It.

to
to

1/10
It.
---.i.J...~1 1.

r(!

I

w I't!r'-I'-.r

!¢(J

Open hole Iro m _ _ _ _ _ _ _ It. to _ _ _ _ _ _ _ It.

~4"r
/t'rrO

~!

Cl:J -f--,

-f"

1'/('1';:1- h

"1}.S'''2~r

-f"

(1211ft.
~.JI't..pt"

1,/7Jr

Well screen details
Diameter _ _ _ _ _ ____ slot size _ _ _ _ _ _ _ _ _ set Irom _ _ _ __ II. 10 _ _ _ _ _ 11 .
DiamAter

slot size

sel lrom

e. Well developm en t met ho d~U& ; , /

f. Was a lilter/gravel pack inslalled?

e Yes i)(No

-= Ye s

It. to

No

It. to

NAME AND ,\DDRESS OF DRILLING COMPANY
DATE OF COMPLETION OF WELL

9.

PUMP INFORMATION Manulacturer~ ....",H<7J
Amount 01 water beinJ pumped

('r-

/

I J Ye s .J No

h.

.-i/~~ !P,..-i /)-"-~7 Gi J/~1Ce.7 L/,V
(~ pu mD losl alla lio n) OR SPRING (~) --'1-)2Q~'i,--------

7.
f\

/.-..JA-- .&;~

It.

Wa s it cemenled in place?

81J11ace casin g Installed Irom

Source 01 power

2'1 ,6, .....,£::-'[_ _ _ __

Size o f sand/gravet _ _ _ _ _ _ _ _ _ _ _ _ _ __

*

Fllter/gmvel pack instalted Irom
g. Was surface casing used?

It. to _ __ _ _ 11.

How long was wel l devel oped?

~)"orsepower

z.s:

Type

R(JsLJ ee -2&_________

Depth 01 pump se tting or int ake _ _-II_I2.. . .,5::..'--_____
,J
_

'-/(/

It.

gal./min. " (For springs or Ilowlng well s, see item ( 0)

.//1$ A'.Lr~e~~
'___£,'_""I'!I1."'Lf
-"--_________ _______

Total volumetric quantity used per cal endar year." _

'I I th es e amounts exceed permitted amount an enla rgement is required.

,0

FLOWING WELL OR SPRING (Owner IS responsible lor conlrol 01 flowlOg well)
If artesian flow or spring. Yield is _ _ _ _ galJmln. ' Surface pressure is .____ _ _ Ib./sq.in ch . or _ _ __
The Ilow is con trolled by

_ Valve

Does well leak around ca smg?
Permil No. U.w. _ _-=1~5..:.
4:::.
3..::6.::2_ _ __ _

~

_ Yes

=

Cap

leet 01 wale r.

Plug

_. No
Book No. __I,-,J,-,3~S,,--_ _ _ Page No. _ _1
" '4L7" --_ __
SEE REVERSE SIDE

IF SPRING, HOW WAS IT CONSTRUCTED? (Some method 0 1 art ificia l diversion , I. e., spring box , cflb bi ng , etc .. is neces sary 10

11

qUdllly for a wat e r rightl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

12.

PUMP TEST Was
If :co, by whom
Yield
Yield

1:1

X Ye s

a pump lest conducled?

~ No

c"'f>iCJ ce~
c.--',"'0~--------------------------gal.lmin with
2. li
ft. drawdown after
..::< 7
hours

((cV!, t

7 ()

_ _ _ _ _ _ _ gal./ min. With _ _ __ _ ft. drawdown a fter _ _ _ _ _ hours

LOG OF WELL Total de pth drilled

_ -ZQJ

..2 <Z j

Depth 01 compl eted well

~

It

1'2.. --'2R

II Diam ete r of wel l

(J

£70

Depth to firsi water bearing form ation

inch es

ft

Depth to princi pal wat er bea ring form ati on Top ~
~_7_ _ II to Bottom_

-2_<210

It.

DRILL CUTIINGS DESCRIPTION
From
Feet
Suriace

To
Fee t

-"'
ISQ

Ij'O

/70

C"',,/

170

SiN/ c / .. v

210
2.('0

:<"1"

2qtJ

J2<7

:J:Z<J

t;;60

'1:)

/

C(J..'j
C iA' / , _

,,./ / J" It

Si.",t/pn n

CO 7 c>

" 70
/J7()

137(/
/'I:U

t</ 2~

2c.ro

NO"
~_<[r" --rcL

5 4..~ £.r.sCl'
C/~ --;:j:." " p.

7 <N

7<10()

Wat er Bearing ?
(Yes or no)

For ma tio n

'1o.AJ-q; j
S;' H-/ C/..... r-+,ne

5'
:2.10
2S0

r-c;xe

1<1

Rock Typ e
or De scri ption

i!--

c !~V Ir" ,J

-r..... 'lP~ w... " "

/"" I

S«o) J--r,,,,1!

"J4J

Co", !

DOES A GEOPHYSICAL LOG ACCOMPA~JY THIS FORM?
OUALITY O F WATER

~I

V,

_ Yes

j}(I No

INFORMATIO~!

Does a chemical and/or bacteriological water quailly anatys is acco mpany this lorm?
_ Yes
)(No
I: is recomm ende d that chemic a l and bacteriologic water qua lity an alyses be per10rmed a nd that the reporl(s) be filed with the
records of this well (conlact Departm ent of A griclJlture, Analytical Lab Services, Laramie. 742-2984)
If not, do you con side r the wa ter as 1')<' Good
I I Acceptable
I I Poo r
Unusabl e
REMARKS

k ,,=

hhll

uL.f

/'( ~ ./(!r/r,.-"r/?/

1f"12-lv(7M.

Lr'I"h

/" cr--~.,{<! ;~

M

I U '2- 1/27 £a:i: ,"",..-.,j

.o",= , ...L=,

~

-'

---. a v-"'/l,,",_~/

/r~'~. -i:''/
v ." / -r-"'.i!!_

Under penalt ies of perjury, I declare that I have examined thiS fo rm a nd to tre best of my knowledge and belief It is true, correc t. and
com plete.

--'M
-="''-'c''''~
A ''--''~{v='''--_-'-1_<_7_ _ _

,20

~

Da te
FOR STATE EN G IN EE R'S US E O NLY
5...::
4-=3-=
6.=
2_ _ _ _ _ _ _ _ _ __
Pe rmit No. U.w. _ _---'1-=-

"~
j-"8'-'2"_'_
.n:.:.IO=____ ' 20
Da te of Receipt _ _ _---"D""E"C
Date 01 Priorty _ _:::.
S.::
e "p .::
t =.
em
=b
= e ::,.
r _B
" '-_ _ _ __

Date 01 Approval _ _ _ _ _ _ _ _ __

,?O ~

fo r Sta te Eng inee r

20

t .\\ . ;-. ;

1:lm))

R e"

I - r) l.~--.y-:--.-

.

i\'O Tr:: Oil nllt t"o lJ thi s ro rm . U ~ ...' ly ~X: 
\\'r i(c r t)l p rr llr t1 c :lt l ~ ' \\'ith b l:Jek 1111-:

'~.jJ

STATE OF WY()MING
O F FICE () FTHE ST,\ !'F U\(;I NU: H

P.\ Ii r I
\\.\ I L H.

~~Q)

J)I\ ' I ~ I()'

i'FH\ftT '\(). (.\\.

NOM!.

I \I', IJISTRI CI" _ _ _l'l:;;.,.
_ _

-----.l.5.t3 (,,;;.

1-8-03 _ _ ___.

O.\TE O F PRIORIT\

!{

\ \ :\IEOF \\U. 1.

73_
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_ flO.
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\\.
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I· .. .
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ATTACHMENT B
BENNOR #1
PUMP TEST DATA

WESTON
GROUNDWATER •

ENGINEERING

BENNOR WELL # 1
CONSTANT-RATE PUMP TEST DATA
Date:

November 21 - 22, 2004

Tested by:

Unknown

Supervised by:

Bruce Engineering Services P.C.

Pumping Equipment:

Crown S6-125 17A Pump and 50 HP Motor set at 1,375 feet.

Monitoring Equipment:

Water level measured by airline set at 1,375 feet

Discharge:

75 gpm

Comments:

Date
11/21/04

11/22/04

Time
1:02
1:02
1:03
1:04
1:07
1:08
1:10
1:20
1:21
1:22
1:25
1:30
1:35
1:40
1:38
1:48
2:02
2:02
2:10
2:19
2:29
2:41
3:00
4:26
4:46
7:52
10:28
10:44
12:45
3:34
5:54
7:27
1:02
3:02

Elapsed
Time (min)
0
0.5
1
2
5
6
8
10
11
12
15
20
25
30
38
48
60
64
72
81
91
103
122
208
228
414
630
646
767
981
1121
1268
1440
1620

Weston Engineering, Inc.

Air Line
(psi)
155
150
148
132
118
115
110
108
106
104
100
98
94
90
88
86
84
80
79
76
77
75
74
68
68
64
64
63
63
62
62
55
54
53

Drawdown
(feet)
0
12
16
53
85
92
104
109
113
118
127
132
141
150
155
159
164
173
176
182
180
185
187
201
201
210
210
212
212
215
215
231
233
236

Comments
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
76 gpm
76 gpm
76 gpm
74 gpm
74 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
75 gpm
70 gpm
70 gpm
70 gpm
69 gpm
69 gpm
66 gpm adj up
72 gpm
70 gpm
70 gpm
70 gpm
70 gpm

2004 Pump Test Data

BENNOR WELL # 1
CONSTANT-RATE PUMP TEST DATA
Date:

July 24 - 25, 2012

Tested by:

Ben Jordan, Weston Engineering, Inc.

Supervised by:

Ben Jordan, Weston Engineering, Inc.

Pumping Equipment:

Grundfos 85S300-27 Pump and 40 HP Motor set at 1,057 feet.

Monitoring Equipment:

Water level measured by airline set at 1,057 feet

Discharge:

91 gpm

Comments:

Date
7/24/2012

7/25/2012

Time
1436
1440
1440.5
1441
1441.5
1442
1442.5
1443
1444
1445
1446
1447
1448
1449
1450
1451
1500
1505
1510
1515
1522
1527
1530
1540
1600
1610
1622
1740
1840
2155
2200
2202
2204
2210
2215
2220
2340
730

Weston Engineering, Inc.

Elapsed
Time (min)
0
0
0.5
1
1.5
2
2.5
3
4
5
6
7
8
9
10
11
20
25
30
35
42
47
50
60
80
90
102
180
240
435
440
442
444
450
455
460
480
950

Air Line
(psi)
125
125
120
118
115.5
114
113
112
110.5
109.5
108
107.5
106.5
106
105
104.5
101
99.5
98
96
95
93.75
93
91.75
88.5
87.75
86
80
74.5
61
91
103.5
111
112
113
113
112
122

Drawdown
(feet)
0
0
11.55
16.17
21.945
25.41
27.72
30.03
33.495
35.805
39.27
40.425
42.735
43.89
46.2
47.355
55.44
58.905
62.37
66.99
69.3
72.1875
73.92
76.8075
84.315
86.0475
90.09
103.95
116.655
147.84
78.54
49.665
32.34
30.03
27.7
27.7
30.0
6.9

Comments
Turn on pump

101 gpm

97 gpm

95 gpm
93 gpm
91 gpm
Pump off

End recovery

2012 Pump Test Data

APPENDIX D
Bennor Estates Resolution No. 2012-1
Supporting Alternative 1, and Letter to City of Gillette
Requesting an Emergency Temporary Agreement

RESOLUTION NO. ;{() 1;\ - 0 I
RESOLUTION SUPPORTING A WATER SUPPLY
ALTERNATIVE TO RESOLVING THE WATER QUALITY
PROBLEMS OF THE BENNOR ESTATES IMPROVEMENT
AND SERVICE DISTRICT.
WHEREAS, the governing body of the Bennor Estates Improvement and Service District, Campbell County,
Wyoming (hereinafter "District") fmds it necessary to address current water quality problems associated with its water
supply system, specifically an exceedance of EPA drinking water standards for combined Radium226 and Radium,28; and
WHEREAS, EnTech, Inc. Professional Engineers and Land Surveyors has prepared a Level II Study for the
Wyoming Water Development Commission (hereinafter "WWDC") entitled Gillette Regional Connections 1 Level II

Study - Bennor Estates Connection (hereinafter "Study"); and
WHEREAS, nine alternatives were considered in fue Study to address fue District's water quality problems;
and
WHEREAS, the recommendation in the Study was for fue District to pmsue Alternative I, which is to connect
the District's water system to the Gillette Regional Water System Project and discontinue use of fue District's existing
well as a water supply somce; and
WHEREAS, it is necessary for fue District to decide which alternative it wants to pmsue in order to provide
information to the WWDC and City of Gillette, Wyoming (hereinafter "City") for ftmding of the Gillette Regional Water
System Project and/or a project fuat would address the District's water quality problems.
NOW, THEREFORE, BE IT RESOLVED BY THE GOVERNING BODY OF THE BENNOR ESTATES
IMPROVEMENT AND SERVICE DISTRICT, CAMPBELL COUNTY, WYOMING:
I.

The District hereby supports Alternative 1 contained within the Study, which is to connect the

District's water system to the Gillette Regional Water System Project and discontinue use of the District's existing well
as a water supply SO\ll'Ce.
2.

The District requests that the City and WWDC pmsue all actions necessary in order to implement

Alternative 1 as soon as possible, and by so doing, resolving the District's water quality problems.

ADOPTED AND APPROVED THIS

d, ~

,20iZ-.
BENNORESTATES
IMPROVEMENT AND SERVICE DISTRICT

Bennor Estates Improvement & Service District
P.o. Box 2544
Gillette, WY 82717

307 -685-823 5 (phone)
307-685-8245 (fax)

September 24, 2012

Carter Napier
City of Gillette
PO Box 3003
Gillette, WY 82717
Dear l\1r. Napier:
The Bennor Estates Improvement and Service District has adopted a resolution to support Alternative 1
contained in the Study, which is to connect to the Gillette Regional Water System Project.
The District hereby requests that the City of Gillette move forward with the preparation of an
Emergency Temporary Agreement to provide water service to us as soon as possible.
If you have any questions, please contact me at 307-685-9206.
Sincerely,

l~dJuo/

Lynne Gray,
President

Enclosure: Resolution

Lynne Gray, President

Brandon Kraf~ Vice President

Cathe TuttIe, Secretary/Treasurer

Cathey Consulting, Bookkeeping / Assistant to the Board of Directors 307-685-8235 (phone) 307-685-8245 (fax)
hIcathey@collinscom.net

APPENDIX E
City of Gillette Resolution No. 2327 Concerning
Rural Water Service Extensions

288
RESOLUTION NO. 2327

A RESOLUTION CONCERNING RURAL WATER SYSTEM EXTENSIONS

WHEREAS, Gillette operates a municipal water system which serves City residents and
residents of Campbell County who reside outside the city limits; and,
WHEREAS, On June 29, 2005 Gillette experienced the highest daily demand on the
water system (the Peak Day) at 15.825 Million Gallons (MG). The Maximum daily
production on the Peak Day was only 14.688 MG.
WHEREAS, Since the Peak Day, the population of Gillette has grown by over 3000
people, from 25,829 to 29,087 according to the 2010 census, and from 7,500 customers to
9,492 customers who receive water from the City municipal water system; and,

-

WHEREAS, Since the Peak Day, the maximum production of the water system has
increased to 15.84MG; and
WHEREAS, Gillette will not have any further significant increase in water production
delivered into its system until the Gillette Regional Water Supply System is completed,
which is estimated to be in 2016; and,
IT IS RESOLVED BY THE GOVERNING BODY OF THE CITY OF GILLETTE, WYOMING:
Until the Gillette Regional Water Supply System is completed and production increases
significantly, Gillette will;
1. continue its current conservation efforts to limit and reduce consumption of water
supplied by its system; and,
2. continue to work with County Water Districts identified as future customers of the
Gillette Regional Water System, so they can be served with water when it is available; and,
3. consider previous water service commitments to extend the City water system to serve
areas outside the city limits; and,

-

4. consider exceptional emergency situations; and,
5. consider requests to extend the City water system to serve areas outside the city limits for
non-consumptive uses such as to provide fire flows; and,
6. postpone approval of other requests to extend the City water system to serve areas outside
the city limits.
PASSED, APPROVED AND ADOPTED July 5, 2011.

(SEAL)

-

ATTEST:

L"h St<0Ji ~'d- D"-\I~3
I

Karlene Abelseth, City Clerk

res2327.doc
7/7/2011

APPENDIX F
City of Gillette Utility Rate Schedule

ELECTRIC RATES

WA TER RATES (5/8"& l "meters)

Residential

Residential

Base Charge -$ 17.15

First 3,000 galions - $12.85

Plus all KWH at SO.0725

3,000 - 35,000 total galions - $3.95/ 1,000

(KWH - ki lowatt-hour)

36,000-50,000 total gallons - $4.43/1,000

Residential All Electric

Over 50,000 total gallons - $5.09/ 1,000

Base Charge - S17.15

Commercial

Plus first 750 KWH at SO.0725
Additional KWH at $0.0725

Base Charge - S27.30

Demand Meter Rate

Commercial (Uncalewated) - $30 .2s/ mo
RV (Uncalculated) - $9 .S7/month

Additional at $3.95 per 1,000

Base Charge of $6.05 plus

First 3,000 galions - $ 19.27

Additional KWH at $0.0725

Home (Uncaleulated) - $ 23 .211 mo

First 3,000 gallons - $95.9 1

Residential (Outside Citv
, Limits )

Plus first 1,500 KWH at SO .0725

Residential

Apt (Uncalewated) - $ 19.42/ mo

All users with 1-1/2" meter or larger meters

Commercial & Misc Service Rate

WAS TEWA TER RATES

$1.9 1 x the average water use

3,000 - 35,000 total gallons - $5 .92 / 1,000

(Average water use calculated during
months of Dec, Jan & Feb)

36,000-50,000 total gallons -$6 .64/ 1,000

Commercial

Over 50,000 total gallons -$7.63/1,000

Base Charge of $30.25 plus

Bulk Water Rates - Domestic Use Onlv
,

$ 1.91 x the average water use

First 2,000 gallons - $6 .00

(Average water use calculated during
months of Dec, Jan & Feb)

Base Charge - $54.60
plus $S.IO/monthly demand KW
plus $0 .04150 per KWH Energy Charge

After Hours Service Calls

"

Additional up to 5,000 ga llons -$5 .00/ 1,000

$40 .00
All additional at $ 10.00 per 1,000

Sew age & Grease Trap Disposal Fees

New Customers and / or Transfer of Service

Septage $60.00 per 1,000 gallons

Deposit Fee - S200.00

Grease from Campbell Co -$0.2s/galion

Credit Cheek - $5 .00

Grease from outside Campbell County-

:r

"

Connect Charge - $ 15.00

Sam e Day Connect Fee - $40.00 ($25+$15)
Disconnect Notice for Non-Payment - $15.00

Shut-olT for Non-Payment - $ 15 .00
Reconnect Fee - S 15.00

II
I!l

'11,(~

.'.

$O.sO/galion

Stonepile Select Compost
•

•

Check for availabilit), - 686-5274

is ~ QR Code

Be sure 10 do .... nlood a QR Scanner on your sr~1 phone!

Class A Biosolids - $101 CU yd
Yard Waste Compost - $15 /cu yd

