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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 Grace Land Improvement and Service District (ISD). The purpose of the Study was 
to evaluate the existing system to identify deficient components and supply constraints, provide recommended system 
improvements with associated cost estimates and complete water system financing and funding potential for the current 
system and future projects.  

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. Install On-Site Generator, 

3. Connection to Gillette Regional Water System (GRWS) for Backup Supply, and 

4. Connection to GRWS as a Blending Supply. 

The first alternative looked at infrastructure and improvements necessary to maintain the existing system. This 
alternative does not address the presence of fluoride in the Windy #1 well, and does not address future supply concerns 
should Windy #1 exhibit further water quality or quantity concerns. As noted in the Master Plan Report, WWDC will no 
longer provide funding assistance for wells drilled in the Gillette area, thus leaving ISDs and other entities responsible 
for the full financial burden of a new well. For these reasons, this alternative is not the preferred alternative. 

The second alternative would install a backup generator to provide power supply to the ISD during periods of electrical 
outages. The generator would not be eligible for WWDC funding. Because this alternative also does not address the 
fluoride concentration issue or provide for a second water supply, this alternative is not the preferred alternative. 

The third alternative would connect the ISD to the GRWS only for a backup supply when the existing well is not 
functioning. The system would be equipped with an emergency cut-in valve that would open when the downstream 
pressure on the ISD distribution side decreases to a pre-set value. The use of a regional connection for emergency 
supply is not the preferred level of service from the Regional perspective. The GRWS would be responsible for 
operations, maintenance and delivery of quality water up to the master meter building, and intermittent, emergency use 
could impose significant operational requirements to maintain acceptable water quality (e.g. extensive flushing of piping 
to expel stagnant water). This option is not preferred from a regional perspective and does not address fluoride 
concentrations, and is therefore not the preferred alternative for the ISD. 

The study determined the fourth alternative, connect GRWS as a blending supply, is the preferred alternative for Grace 
Land ISD, and entails the ISD blending GRWS water with water from Windy #1. The preferred alternative includes 
implementation of the following improvements: 

1. Install approximate 4,800 feet of 6-inch PVC transmission pipe from Union Chapel Road to Master Meter 
Building, 

2. Install Master Meter Building and system components (master meter, backflow prevention, isolation valves, 
blending valve), and 

3. Install pipe from Master Meter Building to existing tank. 

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

The Grace Land ISD is in Campbell County, WY approximately ten miles southeast of the City of Gillette near the 
intersection of Fairview Road and Union Chapel Road. The ISD currently contains 55, five-acre parcels and an 
additional 230 acres of land divided between six owners with single home dwellings on the properties. The six parcels 
are not currently served by the Grace Land water distribution system, although there is the possibility to serve these 
parcels in the future.  

The water source for the Grace Land system is the Windy #1 well, drilled 1,825 feet into the Fort Union aquifer in 2007. 
A Goulds 20 hP pump / motor with an intake set at 750 feet produces water from the aquifer. The State Engineer’s 
Office (SEO) permit and associated enlargement, filed in 2008, allow an instantaneous pumping rate of 75 gallons per 
minute (gpm) from the well with a total maximum annual production of 55 acre-feet. The well must abide by conditions 
and limitations set forth by the Fort Union Formation Aquifer Monitoring Plan including an annual report submitted to 
the SEO presenting the total annual water produced from the well and two semi-annual measurements of static water 
levels. 

The groundwater is pumped to an adjacent above ground, bolted steel tank with a volume of 80,000 gallons and active 
capacity of 67,000 gallons. Murphy style hand switches are used for pressure set-points (9 feet low level and 12 feet 
high level) to cycle the well pump and fill the tank. An adjacent, heated pump house with dimensions of 24 feet long by 
12 feet wide is attached to the tank to house pumps, pressure tanks, piping, chlorination equipment and 
instrumentation. The inlet piping from the well to the tank includes a 3-inch water meter with milliamp signal. This meter 
is used to account total well production for reporting to SEO. There are two Ace 500, 5 HP pumps and two Amtrol 80- 
gallon pressure tanks in the building to maintain pressure in the system. The well water can bypass the storage tank 
and booster pumps but only for emergency situations. The pump house includes a separate room dedicated to chlorine 
gas storage. There are two chlorine tanks that supply chlorine gas for disinfection of well-water at an average rate of 
approximately seven pounds per day. The automatic switchover gas chlorinator is a Regal model 216 that is plumbed 
into SCH 80 1-inch PVC and tapped into the 4-inch steel pipe entering the storage tank. A solenoid valve is interlocked 
with the water well contacts to allow chlorine gas injection when groundwater is pumped to the storage tank. There is 
currently no back-up electrical supply to the well or pump house. 

The ISD water system supplies water to 176 residents through 55 service connections. The service connections are 
¾-inch and include associated meters to record consumption. Many of the meter pits are dual pits and include radio 
read technology for two parcel service connections. The distribution system includes approximately 17,000 linear feet 
of 4-inch PVC piping and 1,000 feet of 6-inch PVC piping installed in 2008. The distribution system was digitized in 
GIS from drawings produced by Bruce Engineering, Inc. and spot checked during a field survey. The field survey 
identified 21 isolation valves, 3 air release valves, 5 utility / flushing hydrants and 1 fire hydrant located adjacent to the 
storage tank. The Water Guy indicated there is no program for valve exercising and maintenance, which is a 
recommendation of this study. There are dead-end nodes in the distribution system that are flushed through the utility 
/ flushing hydrants in June and August to mitigate stagnant water concerns 

HYDRAULIC MODEL 

Hydraulic Model – Existing System 

As outlined in the contract scope of work, 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 for future scenarios. The ISD did not previously have a hydraulic model for the distribution system.  
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Information for the hydraulic model originated from a Geographic Information System (GIS) database produced by the 
project team for the ISD. The GIS includes geographic/location information and other attributes for components of the 
water system such as pipe size and material, isolation valves and well location. The ISD will not likely interface with 
the electronic version of the GIS, however, the data could be used by the City of Gillette / Gillette Regional Water 
System should the ISD pursue a regional connection.   

There is topographic relief throughout the Grace Land ISD, but the distribution system operates at the same hydraulic 
grade for both existing and proposed scenarios. 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. System flow 
velocities are low and result in low frictional loss throughout the system. The existing system was not designed or 
installed for fire flow and is limited by pump size and 4-inch diameter distribution piping.  

There are no recommended improvements for the future system downstream of the Grace Land tank. The existing 
system can provide adequate pressure and flow at future ADD, MDD and peak hour demand. The available fire flow is 
reduced due to the increase in future MDD. Again, the size of the booster pumps and distribution pipe diameter limit 
available fire flow. The main emphasis for modeling efforts of the future system focused on a regional connection and 
associated alternative pipe alignments and diameter. 

Hydraulic Model - Regional Connection Analysis 

A future water source for Grace Land is a connection to the Madison Parallel pipeline where the 42-inch pipe intersects 
Union Chapel Road. At this point, as-built drawings show a 12-inch tap at this location with a static hydraulic grade 
equal to 4,761 feet. A regional transmission pipe would provide supply from this tap on the Madison Parallel pipe to 
the Grace Land tank. The hydraulic model looked at three different scenarios to supply Grace Land ISD with regional 
system water. 

The Master Plan study reviewed the proposed design in the Regional System Potential Participant Connections – Final 
Study (HDR, 2010) (Scenario 1) and concur that the pipe alignment and 12-inch transmission pipe size is adequate to 
provide flow and pressure to Grace Land ISD and downstream users on Nickelson Farms Line 1.  

Scenario 2 included the same alignment and pump station as proposed in the HDR report, but reduced the 12-inch 
diameter transmission pipe section of Nickelson Farm Line 1 to 8-inch diameter pipe. The modeled alignment and pipe 
size was sufficient to convey MDD to both Nickelson Farms and Grace land with sufficient hydraulic grade to fill the 
storage tanks. 

Scenario 3 looked at a Grace Land connection to the Madison Parallel pipe without piping or supply to Nickelson Farms 
or users downstream of the Union Chapel Road and Khadafy Skoal Road intersection. Preliminarily, the model 
determined an 8-inch PVC transmission line from the Madison Parallel pipe along Union Chapel Road to the 
intersection with Khadafy Skoal Road then reducing to 6-inch PVC and continuing to the Grace Land tank, would 
provide MDD flows to the Grace Land tank without pumping. Figure 1 shows the alignment of this scenario. This 
scenario may still need pressure reduction at the point of delivery to prevent tank overflow, and the available pressure 
at the tank depends on minor losses through equipment selected and installed along the regional transmission pipe 
and in the master meter building. Approximately six psi is required on the downstream side of the master meter building 
to effectively fill the Grace Land tank, which should be available with this proposed alignment and pipe size. 

Water Demand and Quality  

Monthly water usage data for each customer as well as supply produced from the well from October 2013 through 
September 2016 was provided by Cathey Consulting and The Water Guy. This data was used to determine average 
account consumption along with calculating non-revenue water (NRW). Combined, the average account consumption 
and NRW quantities provide a representative average day demand (ADD) scenario. To determine operating conditions 
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under max day demand (MDD) conditions such as periods of increased irrigation, the ADD was multiplied by a factor 
of 2.1. This factor was determined by dividing the max month by the average month demand. Lastly, the peak hour 
demand was calculated by multiplying the MDD by 1.9. An hourly peaking factor of 2.0 is common in the industry, 
which was lowered slightly due to the rural setting of the ISD. The demand numbers in the 2010 HDR report are used 
for the future scenario and deemed appropriate to allow for additional water use. The demands in the HDR report are 
ADD = 20 gpm and MDD = 50 gpm. Table 1 provides an overview of the ADD, MDD, and Peak Hour Demands for the 
different scenarios in Grace Land. 

Table 1 Historical Demand for Entities in the Gillette Area 

 Average Day Demand 

(24-hours) 
Max Day Demand 

(24-hours) 

Peak Hour 
Demand 
(1-hour) 

(GPD) (gpm) (GPD) (gpm) (gpm) 
Residential 13,120 9.11 27,650 19.2 36.5 
Non-Revenue Water 1,810 1.26 3,890 2.7 5.0 
Existing Total 14,930 10.37 31,540 21.6 41.5 
Future 28,800 20 72,000 50 95 

Review of available data for the ISD indicates the water system is in compliance with all required sampling and reporting 
to the EPA and the water is a safe and reliable source with the one concern being the elevated fluoride concentrations. 
Elevated fluoride concentrations are not unique to the ISD and many of the water sources in the area, including several 
wells for the GRWS, have this same issue since the groundwater sources and geological formations inherently contain 
fluoride. The most common option to reduce fluoride concentrations is to blend the water with additional sources to 
reduce the concentrations. This method is currently utilized with the GRWS and may be a viable solution for the ISD if 
they connect to the Regional System. It is recommended that the ISD consider blending with GRWS water. 

RECOMMENDATIONS 

The preferred alternative that would be beneficial to both the ISD and the GRWS is the fourth alternative which is to 
connect to GRWS as a blending source.  This assumes GRWS will install the regional transmission pipe from the tap 
on the Madison Parallel pipe to the intersection of Union Chapel Road and Khadafy Skoal Road. The alternative 
consists of the following: 

1. Install Transmission Pipe from Regional System. This will connect the proposed transmission pipe along 
Union Chapel Road to the master meter building near the Grace Land tank. The master meter building is a 
requirement of all Regional System connections and serves as the dividing line between the Regional System 
and the downstream user. This includes installing 4,800 feet of 6-inch PVC.  

2. Install Master Meter Building. This is a requirement for connections to the Regional System. The master meter 
building is usually an above ground precast concrete structure of sufficient size to house the master meter, 
backflow preventer, regional SCADA instrumentation and other necessary appurtenances. Isolation valves 
associated with the connection would likely be located within or near the master meter building. The building 
and appurtenances will be owned and operated by the Regional System. 

3. Transmission Pipe to from Meter Building to Grace Land Tank. The Grace Land ISD distribution system 
connection to the master meter building would require approximately 100 feet of 6-inch PVC piping. Grace 
Land would be responsible for funding and maintaining this section of pipe, but could receive financial 
assistance through the WWDC. The connection point to the existing system could be the capped end in the 
pump house dedicated to a future well. 
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OPINION OF PROBABLE COSTS 

The cost estimates 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 estimated cost to install all of the components for the preferred alternative is $1,337,097. It is 
understood that the transmission piping, pump house and components of the pump house will be funded by the GRWS 
at 33% of total project costs with the remaining 67% funded by the WWDC. Grace Land ISD is responsible for installing 
piping from the master meter building to the existing tank and can apply for WWDC funding assistance at 67% of toal 
project costs. The resulting financial burden for Grace Land is approximately $13,500. It is anticipated that engineering 
costs would be incurred by the Gillette Regional Water System. 

WATER SYSTEM FINANCING 

The existing rate structure, expenses and revenue for FY2016 were evaluated for the Grace Land ISD. Additionally, 
modified rates were estimated to provide adequate revenue for an emergency fund (2.5%) and a major repair and 
replacement fund for the existing system. Following this, funding scenarios were evaluated for the recommended 
improvements. Changes to the rate structure were assessed to provide for implementation of the preferred alternative 
of connecting as a wholesale customer to the GRWS 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 bonds 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 
Development Program for WWDC eligible improvements and/or all or a portion of the non-eligible 
improvements. 

Water expenses and revenue were developed with information provided by Cathey Consulting, Grace Land’s 
accountant and administrator, for years 2014 through 2016. The current rate structure for the ISD is a flat monthly base 
rate fee of $50, with a consumption assessment of $1.50 per 1,000 gallons consumed over 15,000 gallons per month. 
There are 55 taps in the system active as of this report. The existing income from this rate is $33,000 per year plus 
consumption rate revenue.  

The review of existing rates, revenue and operating costs indicate the ISD currently maintains a self-sustaining water 
enterprise. However, when an emergency fund and major repair and replacement fund are added to the budget for FY 
2019-2021 it is recommended the ISD raise the base rate to $52 to account for these expenses. The flat monthly fee 
does not fully fund the projected annual expenses, but the current overage rate of $1.50 with an annual overage volume 
of 650 kGal/year, the usage fees are expected to cover the current projected expenses.  

If the ISD connects to the GRWS with the assumed expenses for usage described above, it is recommended to increase 
the flat rate to $65.  The theoretical, or maximum affordable, water bill is set by the EPA at 2.5 percent of the Median 
Household Income (MHI) divided by 12 months. Using the U.S. Census Bureau, 2011-2015 American Community 
Survey Five-year Estimate data, Gillette’s MHI is $74,165 which correlates to a theoretical monthly water bill of $154.50 
per month.  

The data in Table 2 shows a summary of the 4 funding scenarios described above along with the recommended to 
overage usage fees to create a sustainable water fund into the future. If the ISD should choose a GWRS connection, 
the monthly rates should be increased to cover the additional expense related to regional tap fees and usage fees. In 
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each scenario, the monthly charge per household is below the theoretical water bill set by the EPA. Finally, base rates 
and consumption assessment rates are recommended to be evaluated annually and small increases should be 
implemented to create a sustainable water fund, keep pace with inflation and to reduce “sticker shock” from large 
increases to the water users.  

Table 2 Summary of Funding Scenarios 

Scenario 

FY 2023 

Average 
Monthly 
Household 
Base Rate 

Over 
15,000 
Usage 
Fees 
($/kGal) 

Theoretical 
Overage 
Monthly 
Charge 

Average 
Monthly 
Charge 

Theoretical 
Monthly 
Water Bill 

Annual 
Debt 
Payment 

Total 
Loan 
Amount 

Proposed Existing $52.00 $1.50 $45.00 $70.75 $154.50 $0 $0 

Scenario 1 – Bond / Loan $65.00 $5.62 $168.60 $135.25 $154.50 $1,124 $15,279 

Scenario 2 - WWDC $65.00 $4.46 $133.80 $120.75 $154.50 $371 $5,045 
Scenario 3 – DWSRF 
Loan 

$65.00 
$5.40 $162 $132.50 

$154.50 
$980 $15,279 

Scenario 4 – Best 
Available 

$65.00 
$3.89 $116.70 $113.63 $154.50 $0 $0 

*Notes: 

• Volumetric rates based on an annual 650,000 gallons of usage over the tiered rate of 15,000 per month. 

• Theoretical overage monthly charges based 30,000 gallons overage each month. 

• Percent MHI is based on the Gillette MHI of $74,165. 

 

The Grace Land ISD is well positioned to connect to the GRWS considering the small portion of infrastructure the 
district will need to fund. The ISD should expect the process to take four to five years with coordination with Gillette 
Regional. Within that time frame, the ISD should pursue available funding even if the reserves are used to fund their 
portion of the project. 
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