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INTRODUCTION 

The WWDC selected TREC, a Woodard & Curran Company (TREC), of Casper, Wyoming to complete a Level II Water 
Supply Master Plan Study for the Buckskin Improvement and Service District (ISD). The purpose of the Study was to 
evaluate the existing system to identify deficient components and supply constraints specific to the Buckskin ISD’s 
interest in connecting to the Gillette Regional Water System (GRWS), provide recommended improvements, develop 
cost estimates and complete water system financing and funding potential.  

After completion of an inventory, review of documentation, development of a hydraulic model and evaluation of the 
resultant data four alternatives were investigated in the study: 

1. Maintain Existing ISD Water System, 

2. Connection to Gillette Regional Water System as a wholesale customer 

3. Annexation to City of Gillette, and 

4. Connection to the adjacent Heritage Village Water System 

The first alternative looked at infrastructure and improvements necessary to maintain the existing system. Based on 
the wide range of unknowns regarding the condition of the existing well, the large range of costs for various water 
treatment needs identified by limited water quality testing of raw well water, cost comparisons to other alternatives and 
WWDC funding potential, this alternative is not the preferred alternative for the ISD. 

The study determined the second alternative, connection to the Gillette Regional Water System, is the preferred 
alternative for Buckskin ISD. The ISD would become a consecutive system to the City of Gillette distribution system. 
The preferred alternative includes implementation of the following improvements: 

1. Obtain a Public Water System (PWS) designation with the EPA,  

2. Install transmission piping from Regional System to master meter building,  

3. Install master meter building and system components (master meter, backflow prevention, isolation valves),  

4. Install transmission piping from master meter building to existing ISD distribution system, 

5. Abandon Buckskin #1 well and demolish existing pump house and cistern, and 

6. Install individual water meters. 

These recommendations along with cost estimates and financing for the preferred alternative are discussed later in 
this Executive Summary. 

The third alternative, annexation to the City of Gillette, required extensive improvements to the Buckskin ISD that are 
cost prohibitive, and this alternative was not investigated further in the master plan study. 

The fourth alternative, connect to Heritage Village Water and Sewer District, was investigated in the master plan study. 
Heritage Village is located adjacent to Buckskin ISD to the east and has been annexed into the City of Gillette. Although 
they are annexed, they still maintain their own potable water supply with the option to convert to City water services in 
the future. Inquiries were made to the Heritage Village District regarding the potential for a Buckskin wholesale 
connection. The Heritage Board reviewed this request and determined it was not feasible for Buckskin to connect to 
their water system. The basis of this decision was due to their limited water availability from an out-of-service well. The 
Heritage Village decision precluded this as a viable alternative for this study. 

BUCKSKIN EXISTING SYSTEM 

The Buckskin ISD is in Campbell County and is bounded by City of Gillette property to the south, north, west and east.  
Buckskin ISD is not currently an EPA activated PWS.  The ISD serves more than 15 taps and 25 people and would 
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technically be considered a public system.  Activities from this report have likely made regulatory agencies aware and 
the process to determine activation needs may be in progress. 

The water source for the Buckskin system is Buckskin #1, a well drilled 1,035 feet into the Fort Union aquifer. Beyond 
information provided in the 1975 State Engineer’s Office (SEO) Statement of Completion and Beneficial Use, there is 
little to no historical information for the well in terms of pumping rate or static water levels. The appropriated production 
rate for the well is 25 gallons per minute (gpm). Due to poor water taste and aesthetic issues, the water from Buckskin 
#1 is not being consumed by residents, but rather is used to operate household utilities and irrigate during the summer 
months.  

Groundwater is pumped from the well to an adjacent 16,800-gallon underground, concrete cistern. An adjacent, 
underground pump house includes a single ACE 500, 5 HP pump to increase pressure for distribution and there is no 
redundant pump for the system. Equipment and instrumentation to disinfect the well water prior to distribution to the 
system is also housed in the pump house. The groundwater is treated using sodium hypochlorite injected into the raw 
water stream through a Stenner 170MDC Series peristaltic metering pump. Water Guy, LLC is contracted to operate 
and maintain the ISD water system. 

The ISD water system supplies water to 48 residents through 16 service connections. The distribution system includes 
approximately 4,200 linear feet of 6-inch PVC piping installed in 1975. Figure 1 provides a map of the existing system.  
Dead end nodes in the distribution system that in combination with the large distribution pipe diameter, result in water 
stagnation and potential water age concerns. Flushing does occur on a semi-annual basis to mitigate stagnant water. 
The system does not currently have individual water meters to record consumption nor are there isolation valves or fire 
hydrants in the system. 

HYDRAULIC MODELING 

A hydraulic model of the distribution system was developed using Bentley WaterGEMS, a computer-based hydraulic 
modelling package. The model assessed various alternatives including steady state (peak hour demand), extended 
period simulation and fire flow (max day demand) for the current system and alternative/future scenarios. The ISD did 
not previously have a hydraulic model for the distribution system. The lack of operational controls and infrastructure 
capacities (e.g. underground cistern) resulted in multiple assumptions required to populate the model. The assumptions 
were deemed appropriate for this study to approximate operational conditions of the existing system. 

There is some topographic relief throughout the Buckskin ISD, but the distribution system operates at the same 
hydraulic grade for both existing and proposed scenarios. The modeled scenarios were as follows: 

• Existing 2016 Demand Average Day – 96-hr Extended Period Simulation (EPS) 

• Existing 2016 Max Day – 24-hr 

• Future 2040 Demand Average Day – 96-hr Extended Period Simulation (EPS) 

• Future 2040 Max Day – 24-hr 

• 2040 Fire Flow (Available) – Steady State Fire Flow Analysis 

Model analysis of the existing system showed pipe size is adequate for average day, maximum day and peak hour 
demand (non-fire flow), pressure is within the appropriate range and water age in the tank is not of concern. However, 
water age remains a concern at dead-end nodes, and an increase in frequency with their flushing program should be 
considered to expel stagnant water from the dead-ends. System flow velocities are low and result in low frictional loss 
throughout the system. The existing system was not designed for fire flow and is limited by pump size and small storage 
volume of the underground cistern.  



Wyoming Water Development Commission (227416)  September 1, 2017 
Buckskin ISD Level II Water Master Plan – Executive Summary  Page 4 

The future system scenario is based on a review of recommendations and alternatives with the preferred alternative 
being a connection to the City of Gillette distribution as a wholesale customer. Population growth was not considered 
since the District is fully developed with no potential for growth. Future demands are based on City of Gillette Design 
standards. The pressure expected at the connection point (59 psi) was determined from nearby operating pressures 
provided by the City of Gillette (ADD = 203 gpcd (6.76 gpm), MDD = 562 gpcd (18.7 gpm) and Peak Hour = 812 
gpcd (27.0 gpm)). The master meter building system components were modeled to represent reduction from 6-inch 
transmission pipe to a 3-inch master meter and backflow preventer. The master meter was selected and sized to 
accurately measure ADD flows in addition to limited fire flow. However, should the City only agree to provide MDD or 
Peak Hour flows the master meter size could be modified. 

Due to the lack of individual meters in the system and an out-of-service master meter, water usage data for the system 
was not available to populate the existing system demand in the hydraulic model. Rather, Average Day Demand (ADD) 
and Maximum Day Demand (MDD) for the existing system were determined from averaging values published in 
previous master plan studies in the Gillette area, see Table 1. The study determined an ADD = 165 gallons per capita 
per day (gpcd) or approximately 5.5 gpm for the system and MDD = 203 gpcd or 14.9 gpm were viable numbers to use 
for the Buckskin system. 

Table 1 Historical Demand for Entities in the Gillette Area 

Report ADD                
(gpcd) 

MDD                
(gpcd) 

Phase I Report for Gillette Area Master Plan – Gillette, WY (HKM, 
1993) 

185 565 

Peoples Improvement and Service District – Gillette Regional 
Connections 2, Level II Study (WLC, 2012) 

136 340 

Final Hydraulics Report – Gillette Regional Water Supply Project, 
Phase I District Extensions (DOWL, 2013) 

179 608 

Gillette Regional Connections 2 Level II Study – South Fork Estates 
ISD (WLC, 2013) 

124 338 

Gillette Regional Connections 2 Level II Study – Freedom Hills ISD 
(WLC, 2013) 

167 334 

Gillette Regional Connection Level II Study – Means First Extension 
Master Plan (DOWL, 2015) 

203 528 

Average 165 446 

The Buckskin #1 well has known water quality issues, in addition, the long-term viability to supply water to the ISD is 
questionable as well. The well is approximately 40 years old and there are no records of rehabilitation or maintenance 
during this period. The Gillette Wells Project Level II Feasibility Study – Rehabilitation (Wester-Wetstein, 1994) states 
the static water level in the Fort Union Formation had dropped 350 to 400 feet within the City of Gillette. The trend of 
reduced static water elevation has generally continued since 1994, although less severe. Encrustation to the water 
bearing zone and general dewatering of the aquifer near Buckskin #1 are concerns in terms of both quantity and quality.  

Raw water from the well was sampled for water quality and results indicate elevated sulfur, iron and total dissolved 
solids.  In additional, coliform bacteria was detected and the bacteria in combination with sulfur and iron, may be 
producing odor and color issues. No water quality parameters exceeded primary drinking water regulations maximum 
contaminant levels, but secondary drinking water regulations were of concern and would likely warrant additional water 
treatment if the existing well is to remain in service. 
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For these reasons, Buckskin #1 is not considered a long-term viable public water supply for the Buckskin ISD. The 
preferred alternative for the Buckskin ISD to connect to the City of Gillette distribution system resolves both water 
quality and quantity concerns of the ISD. Discussions with City officials indicate the size and volume of the existing 
City distribution system in the vicinity of Buckskin could provide service to the 16 water users without impacting City 
system hydraulics or storage capacities. The City of Gillette also has proven to be a viable source for potable water.  

PREFERRED ALTERNATIVE – CONNECT TO GRWS AS WHOLESALE CUSTOMER 

As previously mentioned, the master plan report is likely to bring regulatory attention to the need for the ISD to become 
activated as a PWS. Additionally, if the ISD chooses to connect to Gillette Regional or pursue public funding, the need 
to become a PWS will also be required. It is recommended that the ISD begin the process to becoming a PWS with 
EPA Region 8.  

The preferred alternative would include connection to the City of Gillette distribution system through a meter building. 
The master meter building is a requirement of all Regional System connections and serves as the dividing line between 
the Regional System and the consecutive system. The master meter building would include a master meter, backflow 
preventer, regional SCADA instrumentation and other necessary appurtenances. The recommendation includes 
installing 360 feet of 6-inch PVC from the City owned 12-inch transmission pipe on Kluver Rd. to the master meter 
building located near the existing well, pump house and underground cistern. Figure 2 shows the overall layout for the 
preferred alternative. Infrastructure up to, and including the components in the master meter building, would be the 
responsibility of GRWS and funds to construct would be incurred by GRWS. The portion which would be the 
responsibility of the Buckskin ISD to fund would include a distribution system connection to the master meter building 
and approximately 100 feet of 6-inch PVC piping. 

The City of Gillette did not show interest in transferring the Buckskin #1 water right to the City. It is unlikely that the ISD 
will find or can fund an alternate use for the groundwater and thus abandonment of the well is expected to be completed 
as part of the preferred alternative. Additionally, it is recommended the ISD remove the existing pump house and cistern 
as a “housekeeping” measure and to alleviate any safety/liability concerns in the future.  

The Buckskin ISD water system currently does not have individual tap meters; therefore, each user pays a flat monthly 
fee regardless of water consumption. It is recommended the ISD install individual water meters to provide equitable 
billing based on consumption.  

Cost estimates for the components of the preferred alternative also include the cost of engineering design, permitting, 
land acquisition, construction engineering, materials and equipment, and construction contingencies for the preferred 
alternative. All cost estimates are based on 2017 prices.  

The preferred alternative includes obtaining a PWS designation, installing meters, transmission piping from the regional 
system to the connection building, the connection building and system components, transmission piping from the 
connection building to the existing ISD distribution system, and abandoning Buckskin #1 Well. Costs associated with 
demolition of the existing cistern and pump station are not included in this estimate.  There may be in an interest from 
residents to use the cistern.  Demolition of these appurtenances will need to be addresses if the ISD does not use the 
existing infrastructure for other purposes.  

The estimated cost to install the portions that the ISD is responsible for in 2017 USD is $157,882. It is understood that 
the transmission piping, master meter building and components of the building will be funded by the GRWS and 
WWDC. Costs to be funded by the GRWS are estimated at $294,600. 

WATER SYSTEM FINANCING 

The existing rate structure, expenses and revenue for FY2016 were evaluated for the Buckskin ISD. Additionally, 
modified rates were developed to provide adequate revenue for an emergency fund (1.5%) and a major repair and 
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replacement fund for the existing system. Following this, a hypothetical water enterprise budget was created as a tool 
to assess expenses and revenue if the ISD were to connect as a wholesale customer to the GRWS. The budget 
scenario is based on expectation that the ISD is connected to the Gillette Regional Water System; are operating as a 
wholesale customer; and are billing using individual water meters. In addition, cost savings and additional expenses 
included several assumptions such as: 

• Chemical costs are no longer incurred since supplemental disinfection treatment will not be required; 

• Operations for pumps and disinfection will no longer be required. Sampling will be minimized, but meter 
reading will result in an additional service. A cost reduction of 25 percent has been assumed for future operator 
costs (from $442 per month to $332 per month); 

• Water billing may add an additional fee for administration and book keeping and a 25 percent increase has 
been assumed for this service (from $200 per month to $250 per month); 

• With no active pumps or aging pump-house related infrastructure to repair, it is assumed the annual water 
repair needs will be decreased by 70 percent (from $5,115 to approximately $1,500); 

• Reduction of pumping and associated electrical needs combined with additional electrical for water meter 
operations result in an assumption that monthly electrical fees will be reduced by 50 percent (from $510 per 
month to $255 per month); and 

• Usage rates and associated fees from Gillette Regional are based on an assumed volume of 4,000 gallons 
per tap per month. Regional base charges are $6.50 per tap per month ($1,248 for the ISD annually). Regional 
water usage fees are $3.01 per 1,000 gallons consumed.  

Table 2 shows the proposed rate schedule based on several of the assumption listed above. 

Table 2 Proposed Rate Schedule and Revenue Projection 

Type Fee Count Unit 
Annual 
Revenue 

Fixed Rate  $     75.00  16 taps  $   14,400  

 Commodity Rate       

 0-5,000  $       1.90  768 per thousand gallons  $     1,460 

 Above 5,000   $       3.00 0 Gallons  $            0 

Total       $    15,860  
 

Changes to the rate structure were assessed to provide for implementation of the preferred alternative of connecting 
as a wholesale customer to the Gillette Regional Water System using four different scenarios, including: 

• There will be no state or federal funding assistance. In this case, a scenario was developed to look at funding 
the recommended improvements in the near term utilizing bond through private banks in Wyoming. 

• WWDC funded components at 67% grant and 33% loan with loans for non-eligible components from other 
programs. In this case, federal loans for the WWDC non-eligible components were applied.  

• Federal loans from Rural Utility Service (RUS) or Wyoming Drinking Water State Revolving Fund (DWSRF) 
for all improvements. 

• Grants from RUS, Wyoming DWSRF, State Lands and Investments Board, the Wyoming Business Council, 
and/or Campbell County District Support Program to replace part of the loan available through the Water 
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Development Program for WWDC eligible improvements and/or all or a portion of the non-eligible 
improvements. 

All the scenarios analyzed assume that the flat fee of $75/month will be implemented for proposed operating expenses 
and cost for debt repayment will be made up through commodity fees. Revenues to be raised for debt repayment is 
established through a usage volume which is estimated at 4,000 gallons per month per tap. In each scenario, the 
calculated increase of usage fees are compared against the theoretical monthly water bill to determine in the rates are 
feasible and affordable. The percentage of Median Household Income (MHI) is a comparison to the theoretical, or 
maximum affordable, water bill which is set by the EPA at 2.5 percent of the MHI divided by 12 months. Using the U.S. 
Census Bureau, 2011-2015 American Community Survey 5-year Estimate data, Gillette’s MHI is $74,165. The rates 
above reflect that the projected annual cost for residents is below the theoretical water bill. Table 3 provides a summary 
of the scenarios analyzed.   

Table 3 Summary of Funding Scenarios 

Scenario 

FY2023 Projected 

Average 
Monthly 
Household 
Base Rate 

Usage 
Fees 
($/kGal) 

Projected 
Monthly 
Consumption 
Fees 

Projected 
Monthly 
Household 
Cost 

Theoretical 
Monthly 
Water Bill 

Annual 
Debt 
Payment 

Total Loan 
Amount 

Proposed  $75.00 $1.90 $7.60 $82.60 $154.50 $0 $0 

Scenario 1 - Private Loan $75.00 $17.11 $68.44 $143.42 $154.50 $11,332 $153,864 

Scenario 2 - 
WWDC/DWSRF Loans $75.00 $13.42 $53.68 $128.68 $154.50 $8,487 $130,739 

Scenario 3 - 100% RUS $75.00 $13.28 $53.12 $128.12 $154.50 $8,487 $130,739 

Scenario 4 – Best Available  $75.00 $2.36 $9.44 $84.44 $154.50 $0 $0 

 

Scenario 4 is the best option utilizing the best available funding sources and assumes that the ISD will receive WWDC 
and DWSRF grants for the transmission pipe to connect to the Gillette Regional Water System.  With this scenario, 
$5,110 would be funded by the ISD from their reserve fund.  Abandoning the well and installing the water meters will 
be funded through a 50 percent grant through the DWSRF with the remaining cost funded through the CDBG. The 
PWS designation cost are assumed to be funded through existing cash reserves. Under this scenario, the FY 2023 
projected estimated monthly fee is $84.46 with usage fees increasing to $2.36/kGal. 

The Buckskin ISD has limited revenue to create emergency funds for the water system let alone fund large rehabilitation 
efforts to maintain their existing system. As demonstrated in the previous rate scenarios, funding the preferred 
alternative to connect to the Gillette Regional Water System will likely only be feasible by utilizing multiple funding 
sources and leveraging the grant portions of these sources.  After the ISD installs water meters and established a rate 
structure, the revenue rates for fixed monthly and commodity fees are recommended to be evaluated annually and 
small increases should be implemented to create a sustainable water fund and to reduce “sticker shock” from large 
increases to the water users. Various funding sources require environmental reporting to be completed as part of the 
application process.  Funding from the DWSRF will require an Environmental Assessment for the proposed projects. 
Considering that the preferred alternative is an island within the City of Gillette and previously developed, it is 
anticipated that efforts for the environmental assessment will consist of letter notifications to required state and federal 
agencies.  If the agencies do not have significant issues from the notifications, it is likely the project will receive a 
Categorical Exclusion.
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