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Introduction
The Means First Extension Water & Sewer District’s water system was constructed in multiple projects
beginning in the 1970’s. The District utilizes three wells, two water storage tanks, a pumping station,
plus a piping network that serves the majority of the District. The District currently provides water to
173 users and has room to develop service to additional lots within their existing boundary. Due to the
age of the existing facilities and the need for a more reliable water source as future needs are
considered, the District requested this Level II study. This study reviewed system performance,
reliability, and supply issues that might limit them from expanding both within and outside their current
boundary, plus identified possible upgrades and system operation or management action items.
This Level II Study was completed by DOWL, with WESTON Engineering conducting the well and
groundwater assessments. For more information than is contained in this Executive Summary, refer to
the Level II Report. A separate Environmental Report was also prepared.
Purpose of Study
Highlights from the scope of work for this study include the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Gather, compile, and review existing Information on this system.
Consider area plans, zoning, and annexation policies as they affect the District.
Inventory and evaluate the existing water system.
Create a GIS of the water system.
Develop a hydraulic model of the system. Input current demands into this model.
Gather data on the water sources (wells) and evaluate their condition and capacity.
Gather water quality data and assess it for compliance with regulations.
Gather information on their water rights and review for adequacy.
Review the operation and management of the system.
Develop population growth and water demand projections for the future.
Consider a connection to the Gillette Regional Water System.
Plan improvements needed due to the condition of facilities, the inability to meet current
performance criteria, and to satisfy the anticipated growth and future demands.
Develop cost estimates for the proposed improvements.
Prioritize the recommendations.
Prepare a plan for financing the improvements.
Obtain input from the WWDO Project Manager, the District Board of Directors, and the District
residents on all of the above topics.
Assemble all of the findings and recommendations into a Project Report.

Study Area
The study area is the Means First Extension Water and Sewer District, which lies in Section 9 and the
southern part of Section 4, T50NR72W, just northwest of the City of Gillette. The figure at the end of
this Executive Summary shows the District, the existing water system and highlights the improvements
proposed in this Level II Study.
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Existing Water System
The following summarizes the key parts of the existing Means water system:
•

•

•

•

•
•

•
•

Three water supply wells are located within the District with dedicated lines to the central point
located in the pump house next to the southern water tank. Means #3 and Copper #1 have been
the primary supply wells for many years.
Chlorination at this central gathering point. The chlorination system has separate solenoid valves
in the chlorine supply lines for each of the wells to account for the differences in flow rates and
differences in chlorine demand. Means #4 has an especially greater demand for chlorine.
Storage tanks. The chlorinated water enters the two almost identical 167,000-gallon, 32-foot
high, bolted-steel storage tanks. These tanks provide the chlorine contact time, provide water to
the Gravity Zone, and serve the pumps. The two tanks work as one but can be individually
isolated as needed for maintenance. The south tank was the original tank (thus the older tank)
and is sometimes referred to as the primary tank, with the north tank sometimes referred to as
the secondary tank. The south tank is in poor condition and needs to be replaced.
Pump house. The pump house includes one 5HP pump to satisfy all domestic demands in
Pressure Zone (Zone 2), and a 30HP pump to operate whenever a fire hydrant is opened for
either firefighting or flushing of lines. The 5HP pump maintains a pressure of about 60 psi.
Site piping at the pump house and tanks. Site piping and valves allows either tank to be taken
off line, and either pump to also be changed out.
Pressure zones. Two pressure zones serve this system. Their water sources and service areas are:
o Gravity Zone (Zone 1). This zone covers the majority of the Means District and receives
its water supply from the tanks. All water must come from the tanks, thus helping to
assure turnover in the tanks. Tank overflow elevation = 4622.
o Pressure Zone (Zone 2). This zone is served by the pumps that keep the zone
pressurized. The pumps receive their supply directly from the tanks.
Distribution systems. The two distribution systems are shown in the figure.
Services. Service lines include a meter pit to meter water usage by each user.

Regional Water Plan
The Gillette Regional Water System includes an expansion of the Madison well field for additional water
supply for Gillette and a new pipeline to deliver the water to the city. It recommends a Regional Water
System such that all outlying districts can connect and be served by the one system, as opposed to them
drilling additional wells. A Joint Powers Agreement between the City and County was developed, where
the water system will be owned and operated by the City. All outlying water systems are provided the
opportunity to connect to the regional system for additional supply, which of course includes Means.
Phase I of the Regional Extensions to districts is under construction. The City currently plans to extend
this regional system north to supply the Campbell County Airport area within about three years. This line
should pass adjacent to Means. The cost to tie onto the Regional system would be relatively low if the
District connected during its construction. All costs to construct the lateral to a district boundary as well
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as the control building and its contents including the master meter and control valve would be provided
at no cost if a district connects during the construction project. The costs at a later date are uncertain.
Any district has options for the Level of Service (LOS) they desire from the regional system. These LOS’s
provide wholesale water supply to consecutive water systems. The master meter separates the regional
system from a district’s system. The regional system has no responsibility beyond the master meter for
the distribution system or their compliance with drinking water regulations. The costs vary with the LOS:
•
•

LOS A for year-round service: Fixed charge of $6.50/connection/month; and a usage charge of
$3.01/1000 gallons.
LOS B for intermittent or standby service: Fixed charge of $5.00/connection/month (to maintain
the supply and connection in the ready-to-use state); and a usage charge of $6.03/1000 gallons.

If Means did agree to a regional connection, it would be for the intermittent service. They would then
need to enter into a Water Service Agreement with the City of Gillette. At this time, the Means Board
voted not to support any level of connection with the Gillette Regional System. It is recommended that
the District reconsider connecting when it becomes available. Potential financing for upgrades of their
existing system may become more costly in the future, especially regarding financing for potential wellrelated improvements. The drilling of additional wells into the Ft. Union should not be anticipated.
The hydraulic grade line (HGL) available in the Regional System, will be adequate to fill Means’ tanks.
The connection to the regional system could allow blending of water supplies, as Means could continue
using their wells. The Regional system was designed to provide peak day water demands to districts, not
fire flows. So Means would need to continue to use their tanks and pump station to provide fire flows.
With the installation of the Regional extension and control building which is 100% funded by the
regional system, Means would be responsible for the installation cost of the connecting facilities. The
cost of the connecting facilities after the regional system’s control building would be eligible for grant
support from the Campbell County District Support Grant program, and potentially WWDC. Below is a
representation of monthly cost comparisons between the District’s water rates per lot to a Regional
connection at the two LOS’s. The comparison assumes usage of 10,000 gallons/month. If a connection
option is made, there could be a mixture of regional and Means water within the quantity.
Gillette Regional Water Supply Level of Service Costs
Year Round Regional Connection
Fixed Charge
Usage Charge
Total monthly Cost for 10,000 gal

$6.50/Month/Connection
$3.01/1000 gallons
$36.60

Intermittent/Standby Regional Connection
Maintenance Charge
Usage Charge
Total monthly Cost for 10,000 gal*

$5.00/Month/Connection**
$6.03/1000 gallons
$65.30
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Existing Residential Cost***

$35.00/15,000 gallons

Total monthly Cost for 10,000 gal

$35.00/month

Existing Commercial Cost***

$55.00/5,000 gallons

$2.00/1000 gallons

$3.95/1000 gallons

Total monthly cost for 10,000 gal
$74.75/month
*Usage charge only applies when water is used, so this rate is not a typical monthly water rate.
**If Means chose the Intermittent/Standby connection, the monthly water bills would increase by $5.00
month in the base rate, but there would be no usage charge unless usage took place.
***Consideration must also be given to the District’s existing loan payments, O&M costs of their system, and
other budget items that would remain if they added a Regional water source.

Water Modeling and the Geographic Information System
A Geographic Information System (GIS), which is a computer system that stores data in a digital format,
was created of this water system under this study. A GIS will benefit the District by allowing them to use
a GPS to locate water system appurtenances with assigned coordinates. The District will also be able to
easily add to or modify the existing GIS with additional information if the District expands its water
system. The GIS developed under this project included GPS surveyed appurtenances to the water lines.
The hydraulic computer model of the water system was developed from the GIS. To ensure the system
was properly represented in the model, flow testing was conducted on several fire hydrants. Using the
hydrant flow data, adjustments were made to match the results of the field flow and pressure testing.
The HGL for Zone 1 is set by the overflow elevation of the tanks, while the HGL for Zone 2 is set by the
discharge pressure of the pumps. The elevations of these two HGLs and the elevations of their two
service areas which establish the static (maximum) pressures within those areas are listed below.
Hydraulic Grades and Service Elevations
HGL Elevation
Zone 1

4622

Minimum Elevation in Zone
& resulting static pressure
4348 (118 psi)

Zone 2

4717

4474 (105 psi)

Maximum Elevation in Zone
& resulting static pressure
4542 (35psi)
4584 (57 psi)

The existing water system, plus several different scenarios were modeled to analyze the system’s
capacity and determine future build-out options for the District. Bottlenecks within the system and
measures for fixing these bottlenecks were determined. Both the system’s ability to handle peak
domestic flows (including at build-out) and fire flows, were analyzed. Possible improvements to the
system such as providing looping and upsizing mains were modeled. The model can also be used to
analyze possible additional water sources such as connecting to the Regional System.
The improvements considered, alternatives within a given improvement such as line sizes, and even
possibly serving adjacent areas were modeled, with the results summarized in the Level II report. A
summary of the improvements proposed and related cost estimates is included at the end of this
Executive Summary. Water age considerations were included in these analyses.
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Water Rights and Well Evaluation
The Means District is a public water supply system with EPA #WY5600760. Water for the district is
supplied by three wells, which produce water from the Fort Union Formation: Means #3, Copper #1 and
Means #4. This section summarizes water production data, water rights, water quality, and provides an
assessment of the ability of the wells to meet the water supply demands of the District. Much more
detail on these wells, their construction, this aquifer, and water rights is included in the Level II Report.
Water Rights. These three wells are permitted with the SEO and the water rights are adjudicated, with
the exception of Means #4, whose adjudication has been approved by the BOC, but is pending in court.
Means #3. This well is adjudicated for an instantaneous permitted pumping rate of 95 gpm. Although
an annual volumetric production cap has not been set, this well was permitted for annual yields of 100
acre-feet and 46 acre-feet under the 2nd and 3rd enlargements. A letter from the SEO reviewing these
rights states that the maximum annual volume to be produced from the well is 46 acre-feet.
Copper #1. This well is adjudicated with a November 1988 priority date of the water right. The
permitted pumping rate is 90 gpm, with the maximum volume that can be produced being 46 acre-feet.
Means #4. The SEO permit number for Means #4 has a priority date of February 4, 2005. The requested
pumping rate was 190 gpm; however, permitted maximum pumping rate is 150 gpm, which is based on
the estimated maximum sustainable pumping rate from pump testing. The requested maximum annual
volume of water to be produced from the well was 150 acre-feet. The demonstrated beneficial use has
been considerably less. As of now, there is no cap on the annual volume of water that can be produced
from Means #4. An annual cap for all wells will be set when the SEO performs a compliance review.
The instantaneous pumping capacity of the wells is 335 gpm. When a compliance review is performed by
the SEO, an annual cap will be set for annual allowable production from the wells for the entire district.
The SEO typically sets the annual cap by calculating the average quantity of water produced over the
previous 10 years and adding 25% for future growth. Compliance with the annual volumetric cap is
usually required over a 10-year running average, with consideration to the additional 25%.
Pump testing conducted under this study and the resulting drawdowns and pumping levels were:
• Means #3. 87 gpm at 18.5 feet of drawdown. Pumping at 540 feet below ground surface.
• Copper #1. 90 gpm at 53 feet of drawdown. Pumping at 812 feet bgs.
• Means #4. 180 gpm at 293 feet of drawdown. Pumping at 915 feet bgs.
The water quality of these wells is good, with the water meeting all of the Safe Drinking Water Act
maximum contaminant levels (mcls). The TDS levels are about 500 mg/L.
Population Growth and Water Demand Projections
The Means Water District supplies water to 173 lots. Eighty-eight residential lots and 68 industrial lots
showed regular water usage for the period of time the data was collected. Billing records were used to
determine the average quantity of water used by each lot as well as their peak month and peak day.
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Existing Water Demands

Residential
Industrial*
Total

Peak Day
Factor
2.6
1.8
-

Average Day Demand
Gal/Day : Gal/Min
46,300 : 32
27,200 : 57
73,500 : 89

Peak Day Demand
Gal/Day : Gal/Min
120,400 : 84
49,000 : 102
169,400 : 186

Peak Hour Demand
Gal/Hour : Gal/Min
7,500 : 125
9,200 : 153
16,700 : 278

*Figured as 8 hours/day.

The above table documents existing demands based on the records evaluated, while the table below
provides the future peak demands for the build-out within the Means district boundary. The second
table below summarizes the Design Criteria used in the analysis of improvements proposed in this study.
Future Peak Demands: Corporate Limit Expansions

Residential
Industrial*
Total

Peak Day
Factor
2.6
1.8
-

Average Day Demand
Gal/Day : Gal/Min
76,800 : 53
45,100 : 94
121,900 : 147

Peak Day Demand
Gal/Day : Gal/Min
200,000 : 139
81,200 : 169
281,200 : 308

Peak Hour Demand
Gal/Hour : Gal/Min
12,500 : 208
15,200 : 254
27,700 : 462

*8 hours/day

Means Water System Design Criteria
Population Served
(does not include industrial lots)
Number of Lots Served
Water Usage
Avg. Day
Peak Day
Peak Hour
Peaking Factors
Avg. Day to Peak Day
Avg. Day to Peak Hour
Fire Flows (gpm)

2015
229 + 68 Ind. Lots

Internal Buildout
380 + (68 to 112) Ind. Lots

88 Res. + 68 Ind.
gpm
gpd
89
73,500
186
169,400
278
-Residential
2.6
4.0
1,500

146 Res. + (68 to 112) Ind.
gpm
gpd
147
121,900
308
281,200
462
-Industrial/Commercial
1.8
2.7
1,500

Water System Improvements and Financing
Improvements proposed for this water system include:
• Reworking Well #4 to increase its yield and possibly its quality
• Constructing a new 200,000-gal tank and connecting water lines, and demo’ing the old tank
• Installing the new pumps for Zone 2 and adding an auxiliary generator for the pump station
• Installing an 8-inch looping line in the northeast part of the District
• Conducting a leak study and repairing any leaks found
• Upgrading the metering of water throughout the system
• Reconsidering the connection to the Regional system as this becomes available
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Cost estimates were developed for all of these improvements, and a Level III funding application is
being prepared for recommended improvements that are WWDC eligible. The first table below
presents the cost for the largest single project, the new storage tank, while the second table
summarizes the total estimated costs for the projects for which WWDC funding is being requested.
The cost estimates for the other projects may be found in the Level II Study.

200,000-Gallon Water Storage Tank Cost Estimate
Preparation of Final Designs and Specifications
Permitting and Mitigation
Legal Fees
Acquisition of Access and Right of Way
Cost of Components
Mobilization, Bond, and Insurance
Construction Stormwater Management
200K Bolted steel tank, concrete found., overflow, vent, drain
Demolition & Disposal of Old Tank
Site Grading & Foundation Preparation
Building Extension & Support During Construction
Tank connections, fittings & Waterline extensions
Controls & Installation
Materials Testing
Mixing
Construction Subtotal
Engineering During Construction (10%)
Subtotal
Contingency (Subtotal x 15%)
TOTAL COST

$58,000
$5,000
$5,000
$5,000
$45,000
$3,000
$300,000
$50,000
$25,000
$25,000
$50,000
$25,000
$20,000
$40,000
$583,000
$58,000
$714,000
$107,000
$821,000

Proposed Level III Improvement Project
Project
See Table*
200,000-gallon Tank
6.3
Backup Generator
6.5
Metering and Pump Station
6.8
Estimated Total Cost *In Level II report

Estimated Cost
$821,000
$110,000
$341,000
$1,272,000

The table below presents the estimated cost for a blending vault, which would be part of the
connection to the Regional Water system if this connection were to be made. In the event one of
the District’s wells becomes an unreliable water source, the Regional system appears to be the
most viable. The cost of this blending vault should be eligible for a WWDC cost share, however,
WWDO staff should be contacted and an application made at the appropriate time.
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Cost Estimate for Blending Vault for Regional Connection
Preparation of Final Designs and Specifications
Permitting and Mitigation
Legal Fees
Acquisition of Access and Right of Way
Cost of Components
Mobilization, Bond, and Insurance
Construction Stormwater, signing, traffic control
Waterlines
Meters, Valves and Fittings
Connect to Existing Waterline
72" Concrete Vault with Floor
Construction Subtotal
Engineering During Construction (10%)
Subtotal
Contingency (Subtotal x 15%)
TOTAL COST

$6,000
$3,000
$2,000
$5,000
$5,000
$2,000
$5,000
$20,000
$8,000
$20,000
$60,000
$6,000
$82,000
$12,000
$94,000

Water Rates and District Budget
Means meters all of their users water and bills accordingly. Their water rates are as follows:
•
•
•
•

Residential User: Monthly Base Rate of $35.00 for 15,000 gallons
$2.00 per 1000 gallons for usages above 15,000 gallons
Commercial User: Monthly Base Rate of $55.00 for 5,000 gallons
City of Gillette rate per 1000 gallons. Currently $3.95 per 1000 gallons.
Assessment: $219 per parcel per year. To pay off the loan for the construction of well #4.
Tap fees. The following Tap Fees (Plant Investment Fees, or PIFs) apply:
o <1-inch in size: $5,000; 1-inch: $7,500; >1-inch: To be determined by the Board.

The latest increase in the rate per 1000 gallons was to increase revenue and promote conservation.
The assessment pays off the costs associated with the drilling of Means #4. The ability of the
District to use this assessment process is very valuable, and serves certain projects very well. This
allows additional income needed to make the loan payments without increasing the rates or making
the budget more complicated. It also allows assessment to be taken off when the loan is repaid.
District Budgets and Finances
The District’s budget for the current fiscal year and other financial data are summarized below.
•

•

Revenue: Total Revenue: $370,000
o From water service and miscellaneous: $170,000
o Grants and loans for coating project: $200,000
Cash on hand: $371,000
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•

Expenses: Total expenses: $323,000
o Administrative: $21,000
Operations: $42,000
o Repairs and maintenance: $20,000
Tank recoating: $228,000
o Interest expense: $12,000

Loans. The District has two loans, which are summarized below:
•

•

First Interstate Bank. This is for Well #4. $200,897 is owed as of May 2015. The monthly
payment is $3,489. It was just refinanced for a 5-year term. This loan payment is made by
the special assessment of $219 per parcel per year.
JPA Loan. This is a new loan for the tank repainting work. This loan is at 4.96% interest for
30 years. The annual payment is $3,684. This will be paid out of general revenue. There
was a rate increase this past year to help make this payment.

Reserves. The District’s reserves have been on an increasing trend, which they should be. Their
bank accounts and reserves are as estimated to be as follows as of June 29, 2015:
•
•
•

Checking:
Reserves:
Total:

$125,000
$60,000
$371,000

Money market: $95,000

CD: $91,000

Reserves are needed for the following purposes: debt service, depreciation, Operation and
Maintenance (O&M), and future capital projects. The Depreciation fund is required by the WWDC
so it must be established with needed income properly calculated based on the funding package. It
is recommended that the District carefully consider their reserves in conjunction with the proposed
project and that the total reserves be increased for Depreciation and Future Capital Projects.

Funding Opportunities
Wyoming Water Development Commission (WWDC)
The WWDC funds projects associated with source supply development, storage, and transmission.
It does not fund water distribution or water treatment projects. For final design and construction of
eligible projects, the WWDC typically provides 67% grant funding. It is anticipated that
improvements recommended above will be eligible for Level III funding under the New
Development program, so it is further recommended that funding be pursued in the 2016 funding
cycle at the 67% grant level.
State Revolving Fund (SRF)
The SRF program provides low interest loans (2.5% for 20 years) for water and sewer improvement
projects. Virtually all components of a public water supply system are eligible for SRF funding. SRF
monies are frequently used as matching funds for other grant programs, including the WWDC
program. This is a valuable program for projects such as the ones proposed in this report.
The SRF program currently has a Special Program Incentives which includes principal forgiveness
(grants) for part of the funds obtained. Additional changes are anticipated to streamline the
application process. The amount of loan principal forgiven is based on an entity’s median
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household income (MHI) and its rank relative to the state’s MHI. For Means, the principal
forgiveness is currently 25%. If Means wants to take advantage of this program, it is recommended
they pursue funding in late 2015 or early 2016. SRF loans also have a 0.5% loan origination fee.
Campbell County District Support Grant Program
Campbell County has a District Support Grant that will help fund water projects. Specifically,
Regional Water connections can be funded up to 33% of the cost not funded by other grant sources
up to $75,000. The grant program will also fund water projects that are non-related to regional
connections up to 25% of the cost not funded by other grant sources up to $50,000. The grant
program for non-related regional connections is subject to a lot limitation of $1,500. This program’s
use for the connection to the Regional System is recommended since funding for that project is not
subject to lot limitations and covers 33% of the project cost that is not funded by other sources.
Recommended Funding Package and Discussion
The recommended funding for the package of improvements tabulated above is as follows:
• WWDC: 67% grant
• Drinking Water SRF: 33% loan with a potential of 25% Principal Forgiveness
This approach results in a project that is essentially 75.25% grant funded with the remaining project
costs being a 20-year loan at 2.5% interest. The financial impact of such a loan on water rates is:
Recommended Funding Package
Project

Project Cost

New Tank
Total Project

$821,000
$1,272,000

Amount to
Finance
$203,200
$314,800

Loan Term
2.5% @ 20 yrs.
2.5% @ 20 yrs.

Monthly Impact per Existing
Water Account (156 lots)
$6.96
$10.79

Summary of Recommendations
The following provides a brief summary of the recommendations included in this report.
1. Proceed with an improvement project for a new tank and pump station/metering
improvements. Prepare a WWDC Level III funding application and submit it by September
30, 2015. Follow this up with an SRF application for a loan with 25% principal forgiveness.
Adjust rates and/or use a mil levy to pay back the District’s portion of the debt.
2. After Well #4 has been used this year assess its performance. Proceed with a rehabilitation
project if it appears this will improve quantity and quality, or reduce drawdown.
3. Conduct the leak study and repair any leaks found.
4. Take monthly readings on the production of each well, and monthly water level readings.
5. Use Means #4 and thoroughly document the beneficial use from each well with the SEO.
6. Over this next year, reconsider the connection to the Regional System. Stay in touch as the
design of the Regional line past Means is planned and designed over the next two years and
be included in the project if possible. Follow-up with a Level III application for the costs of
the blending vault or other eligible costs at the appropriate time.
7. Install the Northeast Loop water main when that area starts to develop and growth in the
District justifies the value of this line so the benefits of having this line can be realized.
8. Continue with the replacement of the individual user meters for improved accuracy of
meter readings and billing.
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