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SECTION 1.0
EXECUTIVE SUMMARY

The Gillette Regional Master Plan Level | Study was initiated by the Wyoming Water
Development Commission (WWDC) to investigate the feasibility of implementing a regional
water system to serve the growing water supply needs for the City of Gillette and surrounding
area. This study is a joint effort between the WWDC, City of Gillette (City) and Campbell
County (County), with input solicited from outlying communities and rural water districts that

were interested in participating.

A recently completed long-term water supply study for the City established a program of
improvements needed to meet the City's long-term needs, but only investigated providing
service to a limited number of nearby rural water districts in the Gillette region. That 2007 study
recommended construction of a second Madison pipeline and served as the basis for the City's
request for $226 million in funding authorization from the Wyoming Legislature in 2009. Due to
WWDC'’s concern with the long-term water supply needs of the rural water districts not
addressed in the 2007 study, this study was undertaken to provide a regional solution that

would meet the long-term water supply needs for the growth area surrounding Gillette.

During the initial stages of the project a Graphical Information System (GIS) database was
developed to assist in defining the study area, evaluating the population data and growth trends,
collecting information on the areas existing water systems, and delineating the areas physical
features and topography. In addition, survey forms were sent to all potential regional water
system participants identified in the area. The data collected was then used to assist in
developing the potential service areas to be considered in the study. This resulted in the
definition of two potential service areas; Probable Development Area for those areas more likely
to experience development in the future and Possible Development Area for those areas that

could possibly be developed but are not as likely as the probable area.

Population projections were then developed for the potential service area, identifying low,
medium and high population projections for the year 2038 for the Probable Development Area.

The population projections were developed for both Campbell County and Crook County areas
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that fell within the probable area. At that time, WWDC requested that Crook County’s potential
service area be eliminated from the study, as they intended to address their water supply needs
separately. As a result, the estimated year 2038 population that was established for sizing of the
Gillette regional water system was 56,316, of which 49,203 resided in the Gillette proposed
planning district boundary. This population represents the high population projection, as it was
deemed appropriate to use this estimate to assure that the regional water system would serve
the long-term needs of the Gillette area. Water demands for the Gillette regional water system
were estimated based on the projected population for the Probable Development Area, using
water demand factors characteristic of urban development in the Gillette area. The maximum
daily water demand projected for the Gillette regional water system was 34.2 million gallons per
day (MGD) during the evaluation (or 23,750 gallons per minute (GPM)) in the year 2038. The
majority of this growth was anticipated to occur in the area southeast of the City’s currently
developed areas, with some additional growth both east and west of the City near transportation

corridors.

The existing City water system is supplied groundwater from primarily two aquifer sources; in-
town Fort Union wells and remote Madison wells. Although in-town Fox Hills/Lance wells are
available to City, their poor water quality limits their active use. The in-town well water is
delivered by a network of raw water piping to a central point for treatment prior to blending with
the Madison well water. The Madison well water is delivered by a 42 mile pipeline from its
remote wellfield to the blending point with the Fort Union water. Approximately 80% of the water
used annually by the City is provided from the Madison well supply, with the Fort Union well
water for blending to improve the overall water quality. Blending the “softer” Fort Union well
water with the “harder” Madison well water has proven to be an effective means of controlling
the quality of water delivered to its customers. However, due to limitations on the available
supply of water from the Fort Union wells, it will be necessary to obtain additional water supplies
from outside the Gillette area. Previous studies have recommended that the existing Madison
wellfield and pipeline be paralleled with a similar system to increase the delivery capacity by
approximately 13,000 GPM. During the evaluation of potential water supply alternatives
conducted as part of the study, WWDC requested that the study focus on implementing the
parallel Madison wellfield and pipeline and not investigate other alternatives further. As a result,
this study focused on the requirements for connecting the potential regional water system

participants and the governance required to implement the regional water system.
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During the course of investigating potential participants in the Gillette regional water system, a
total of 42 potential participants were identified for consideration in being served by the regional
water system. The potential participants were either located along the Madison pipeline route or
near the City's existing water distribution system, allowing reasonable service extensions to
connect to the participants existing water system. All of the potential participants have existing
well supplies and water systems that serve their existing customers. Depending on their relative
location to the city's existing facilities, these potential participants could receive either Madison
well water directly from the Madison pipeline or blended water from the City's water distribution
system. In addition, some of the potential participants that have excess well capacity could
contribute water supply to the regional water system, making their wells an essential part of the
regional water system'’s long-term plan. The type of service provided by the regional water
system to the potential participants could range from simply providing an emergency

interconnect to providing full water service including fire protection.

Routing options for connecting the Madison pipeline to the existing city water distribution system
were evaluated to determine the most optimum solution for the regional water system. Previous
studies had only investigated pipeline routes that utilized corridors within the existing City limits
to connect to the existing city water system infrastructure. As part of this study, additional
pipeline route alternatives were evaluated that utilized routes further to the south than previously
considered for the last several miles of the pipeline. This allowed routing the pipe through
undeveloped areas, minimizing the amount of urban construction, and positioning the pipe
closer to several of the large rural water districts that could be served by the Gillette regional
water system. Based this analysis, a pipeline route from south from Highway 51 to Union
Chapel Road, connecting to an existing city water storage tank near Highway 59 and Southern
Drive, was recommended. In addition, a pipeline along Southern Drive to Highway 50 and
connecting back to the City's water distribution system near Interstate 90 was also
recommended. These pipeline improvements would strengthen the City's existing water
distribution system, providing the necessary hydraulic capacity to extend service to regional
system participants outside the city current service area. In addition, this pipeline route would
allow easy connection of several major rural water districts to the Madison pipeline, allowing
short-term use of their excess well capacity to benefit the regional water system. The estimated
project cost for the Madison pipeline facilities, based on WWDC's request to use the 2007 study

cost estimate with updated quantities to reflect the recommended pipeline route and associated
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facilities needed to serve the regional water system, is $186,097,000. This cost does not include

the service extensions needed for the potential regional system participants.

During the course of the study, significant time and effort was spent in communicating and
coordinating with the stakeholders on the project regarding potential governance options for the
Gillette regional water system. The purpose of these discussions was to create a regional
institutional framework that would provided appropriate levels of service, meets the needs of a
diverse group of wholesale and retail customers, ensures equitable service and representation,
uses a businesslike approach, is cost-based, and serves throughout the life of the project. With
these objectives in mind, a consensus was reached among the City, County and WWDC to
develop a Joint Powers Agreement (JPA) that maintains the City ownership and operation of the
water system, but provides procedures that ensure equity and dispute resolution. It was decided
that this process should occur in two steps, first creating a Memorandum of Understanding
(MOVU) that lays out the key principles of the relationship, followed by development of the JPA
document that details the roles and responsibilities of the regional water system participants. It
was also concluded that the formation of a Joint Powers Board (JPB) would not be in the best

interests of the regional water system and should not be pursued further.

As noted earlier, the City submitted and obtained authorization for funding for the Madison
pipeline project by the Wyoming Legislature, with a total $226 million authorized to fund the
project. The 2009 funding package includes a 2/3 grant and a 1/3 repayment obligation. The
2009 state legislature appropriated $16.75 million to initiate design for the project, but has not
established a funding schedule for the remainder the project due to recently diminished State

revenues and the need for a defined local cost sharing component.

I—DR Page 4



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

SECTION 2.0
INTRODUCTION
2.1 PROJECT DESCRIPTION

The purpose of this project was to prepare a comprehensive regional master plan Level | study
to address the long-term water supply needs for the Gillette area. This study is a joint effort
between the Wyoming Water Development Commission (WWDC), the City of Gillette (City of
Gillette) and Campbell County (County), with solicited input from other outlying communities and
rural water systems that are potentially interested in participating. The Wyoming Legislature
authorized the WWDC to conduct the study, with the study initiated in June, 2008. The City of
the Gillette and vicinity has experienced a population surge in the last 10 years due to the
economic boom caused by the local increase in energy exploration. A regional planning study
was determined to be necessary to provide a proactive approach to deal with the expanding
population in the Gillette area and the water supply needed to the serve them. The intent of this
study was to identify potential regional water system participants in Campbell and Crook
counties that were considered within serviceable distance of the City’s existing and future water

system infrastructure.

A number of water resource studies have been conducted recently in the region by WWDC or
other entities. These studies provided background information and identified water system
improvements needed for Gillette and several of the nearby individual rural water systems.
However, these studies did not consider the overall regional needs of the Gillette area. As a
result, the study was undertaken to evaluate the potential for a regional solution to meet the
area's long-term water supply needs. Although some regional system master plans have been
developed in the past for the Gillette area, those studies are outdated as the growth in the areas
surrounding Gillette has changed the water supply needs of the area. A recently completed
water system master plan for the City established a program of improvements needed to meet
the city's future needs, but only provided service to a limited number of the nearby rural water
systems in the Gillette region. As a result, WWDC initiated this study to provide a regional

solution that meets a long-term need of the growth area surrounding Gillette.
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2.2 BACKGROUND

The City of Gillette operates and maintains the largest municipal water system in the study
region, and supplies their customer’s drinking water through a combination of in-town and
remote wells. The surrounding rural water systems or Improvement and Special District
(Districts) utilize wells within their developments to supply water to their customers, with each of
these water systems operated independently of each other. Due to concerns with limited
available water supplies from local wells being relied on by both the City and the developed
rural areas, WWDC initiated this study to determine the feasibility of improving the water supply
to both the City and the surrounding region as a joint project, potentially eliminating the need for
WWDC to fund water system improvements in the future for the numerous small water systems
in the area. Based on previous investigations, improving the Gillette areas water supply
requires importing water from outside of the immediate area proposed to be served by the

regional water system.

2.3 SCOPE OF WORK

The scope of work established for Gillette Regional Master Plan project was divided into two
phases, Phase | and Phase Il. Phase | focused on developing the background information and
population projections needed for the study. Phase Il involved analyzing the Phase |
information, developing a regional water system solution and determining the governance
requirements needed to implement a regional project. Following are the major tasks identified

for the project;

Phase |
Task 1 - Scoping and Project Meetings
Task 2 - Review Background Information
Task 3 - Population Growth Projections
Phase |l
Task 1 -Map, Inventory and Evaluate Systems
Task 2 -Creation of GIS

Task 3 -Water Source Data Collection

I—DR Page 6



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

Task 4 -Review Water Rights

Task 5 -Evaluation of Regional System

Task 6 -Administration of Regional System

Task 7 -Prioritization of Recommendations

Task 8 -Cost Estimating

Task 9 -Summary of Source Alternatives Evaluation
Task 10-Water System Financing

Task 11-Summary Reports

Task 12-Presentation Public Hearing

During the course of the project, the emphasis of the project changed, focusing more on the
implementation and governance requirements needed to create the Gillette regional water
system. With broad general support from the City, County and other rural areas, the WWDC
directed that the study utilize the second Madison well field and pipeline alternative identified in
previous studies as the source of water for the regional water system, eliminating evaluation of
other potential alternatives sources of water that had previously been investigated. In addition,
the WWDC requested that some potential rural customers and communities within Crook
County (located along the Madison pipeline route) be eliminated from consideration for service
by the Gillette regional water system. WWDC proposes to serve those communities with

separate projects independent from the Gillette regional water system.

2.4 AUTHORIZATION

The Wyoming Legislature authorized the WWDC to conduct the Gillette Regional Master Plan
Level | Study. WWDC issued a Request for Proposal No. 08-03 on March 10, 2008, selecting
HDR to conduct the study on May 9, 2009. HDR initiated the study in June, and held a public
hearing on July 8, 2008 to discuss the project scope and schedule.

2.5 STAKEHOLDERS

The Gillette Regional Master Plan Level | Study was developed using input from three key
stakeholders, WWDC, City of Gillette and Campbell County. Staff and elected officials from the
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stakeholders provided valuable information and comments throughout the project. In addition,
information and comments were periodically received from a variety of Improvement and

Service Districts and other rural water systems located in the vicinity of Gillette.

2.6 CONSULTANT TEAM

The consultant team for this project was lead by HDR Engineering (HDR), who was assisted by
Riverside Technologies Inc. (RTI) and Stetson Engineering (Stetson). RTI worked extensively
on the population projections and created a GIS data base for the study area. Stetson worked

extensively on the existing rural water systems inventory and evaluation.

2.7 PREVIOUS STUDIES

The City of Gillette has conducted several water system master plan studies during the last
several years, investigating alternatives to meet the City’s long-term water supply needs. These

studies have included:

° 1993 Gillette Area Master Plan by HKM

. 1999 Fort Union Well Field Study by Wester-Wetstein & Associates

. 2004 Water Master Plan Report by Wester-Wetstein & Associates

o 2004 Coal Bed Methane-Aquifer Storage and Retrieval Project by Wester-Wetstein

& Associates

° 2006 Gillette Irrigation System Master Plan by Kadrmas, Lee & Jackson

. 2007 Gillette Long-Term Water Supply Study by Morrison Mairle Inc.

Additional studies have been conducted for a number of the rural water systems located in the
Gillette vicinity, focusing on the water system needs of these individual areas. These studies

are listed elsewhere in this report.

The City of Gillette’s 2007 supply study evaluated the improvements needed to serve the City’s
anticipated service area long-term needs, which included providing service to a few of the
Districts immediately south of the City. That study served as the basis for the City’s funding
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request to the State for $226 million to serve an anticipated future population of approximately
50,000 people in the City’s projected service area. The 2007 supply study identified the
facilities and costs required to expand the Madison well supply and construct a second Madison
pipeline to increase the capacity of the Gillette water system by 13,000 gpm.

At the time of that study, the City of Gillette current source of supply was from ten (10) Madison
Formation wells (8000 gpm), thirteen (13) Fort Union Formation wells (1100 gpm), and three (3)
Fox Hills/Lance Formation wells (1650 gpm). Due to the water quality concerns of high fluoride
levels in the Fox Hills/Lance Formation wells those wells are only used in very high demand
periods, when adequate dilution of the high fluoride levels can be provided. In previous years,
during peak use in the summer, the demand has peaked at 14.4 MGD of the 15.4 MGD
available. The City of Gillette requested that the 2007 study investigate alternate water sources
that will reliably provide water through the next 30 years. Those alternate sources included but
were not be limited to expanding the Madison or Fort Union well fields, a Fox Hills/Lance well
field with a water treatment option for fluoride removal, recharge of the Fort union aquifer from
other water sources, surface water storage with treatment, and possible use of industry

(methane well development) water.

2.8 PROJECT COORDINATION

During the course of this study, a number of coordination and consultation meetings were
conducted with the various stakeholders on the project. Separate meetings were held with each
of the key stakeholders to gain initial input on the project. These meetings were conducted with

stakeholder staff as well as elected officials, with each of the following entities involved:

. WWDC

. City of Gillette

. Campbell County
o Districts

In addition, several joint meetings were held with several or all of the Stakeholders; including

some meetings at which the public at-large were invited to attend.
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Project presentations were made to joint City Council and County commissioner meetings that
were open to the public during the course of the study. These presentations were made on the

following dates:
- March 3, 2009
- April 9, 2009
- June 17, 2009

Information and comments received from those presentations were taken into consideration in
the development of this study. In addition, presentations on the study were made at the
Campbell County Special Districts Committee meetings on several occasions to update them on

the progress of the study. These presentations were made on the following dates:
- January 22, 2009
- March 31, 2009
- April 14, 2009
- June 17, 2009

Information and comments received from these presentations were taken into consideration in

the development of this study.
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SECTION 3.0
APPLICABLE LAWS AND REGULATIONS

The proposed Gillette regional water system will potentially be impacted by a number of
applicable laws and regulations. These laws and regulations include Federal, State, County,
City and Special District requirements that need to be taken into consideration in implementing

a regional water system. Following is a brief summary of the laws and regulations of interest

3.1 FEDERAL LAWS AND REGULATIONS

Public water systems in Wyoming must comply with the drinking water regulations as
implemented by the United States Environmental Protection Agency (USEPA) in accordance
with the Safe Drinking Water Act (SDWA). In Wyoming the Region VIII Office of the USEPA
has primacy over the drinking water program, which means that all public water systems in
Wyoming must perform monitoring and reporting to the USEPA Region VIII Office in Denver,
Colorado. The drinking water regulations set either treatment technique requirements or define
standard limits for particular constituents that have adverse health effects. These limits are
called Maximum Contaminant Levels (MCLs). The USEPA has also established Secondary
Maximum Contaminant Levels (SMCL’s) that affect drinking water aesthetics; such as, taste,

color, odor and smell. The SMCLs are suggested levels and are not enforceable standards.

The SDWA has several regulations that apply to the Gillette regional water system. Appendix A
contains a description of current and future drinking water regulations and their implications to

the Gillette regional water system.

3.2 STATE OF WYOMING LAWS AND REGULATIONS

3.2.1 Funding Programs

Water development projects in Wyoming are funded from federal, state, and private sources.
The number of projects receiving federal funds is limited. However, programs exist within
federal agencies for smaller and environmental enhancement projects. In Wyoming some water

development projects have received funding from the U.S. Department of Agriculture (USDA).
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The USDA Rural Development Program administers several grant and loan programs for rural

water projects, including:

* Water and waste disposal systems are eligible for direct and guaranteed loans for

water and waste disposal systems in rural areas and small towns.

» Water and waste disposal systems are eligible for grants covering up to 75 percent

of the costs of rural water and waste disposal projects.

Additional information regarding the USDA and its programs in Wyoming is available at

http://www.rurdev.usda.gov/wy.

The State of Wyoming has established the Water Development Program that is administered by
the Wyoming Water Development Commission (WWDC) and is described in greater detail in
Section 3.2.2. The State, through the Water Development Program, has partnered with USDA,
Rural Development, to jointly fund development of community water supply systems throughout

the state.

Campbell County has established a program called District Support Grants. These grants are
available to districts in the amount of $1,000 dollars per lot over any 5 year period. These
grants have been used to fund matching requirements of the previously mentioned programs.

When large districts combine, these funds can provide a substantial amount of funding.

In other situations, large water supply system projects have been jointly funded with Drinking
Water Revolving funds that originate from the US Environmental Protection Agency. The
Drinking Water System Revolving Fund (DWSRF) is intended for improvements and
construction of municipal water systems; including source, treatment plant, storage tank, and
transmission and distribution line projects. The current loan interest rate for the DWSRF funds

is approximately 2.5 percent.

3.2.1.1 Wyoming Department of Environmental Quality

Several types of funding programs are available from the WDEQ, including:

» 205j Funds, named for Section 205j of the Federal Clean Water Act, to establish

water quality monitoring programs when existing water quality data are inadequate to
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assess local water quality conditions. Information is available at

http://deq.state.wy.us/wqd/watershed.

* 319 Funds, named for Section 319 of the Federal Clean Water Act, to implement
new nonpoint source pollution water quality improvement projects or to evaluate the
effectiveness of ongoing projects. Information is available at

http://deq.state.wy.us/wqgd/watershed.

» Abandoned Mine Land Program’s (AML) mission is to eliminate safety hazards and
repair environmental damage from past mining activities, and to assist communities
impacted by mining. Impact assistance can include development of public facilities
which includes water systems. Information regarding AML'’s funding program is

available at http://deqg.state.wy.us/aml.

3.2.1.2 State Land and Investment Board
The State Land and Investment Board (SLIB) administers both loan and grant programs that

can be used for project development and rehabilitation, including:

* Mineral Royalty Grant Program, to alleviate an emergency situation which poses a
direct and immediate threat to health, safety, or welfare or to comply with federal or

state mandate or to provide an essential public service.

» Joint Powers Act Loan Program, to provide loans for planning, construction,
acquisition, improvement, emergency repair, acquisition of land, refinancing of

existing debt, and operation of revenue generating public facilities.

« Impact Mitigation Grants and County Block Grants for Capital Projects, to provide
grants for capital projects under provisions of Chapter 24 Emergency Rules and
Regulations State Loan and Investment Board based on county-wide consensus lists
and funding availability for the benefit of the citizens of the state. Information
regarding this program is available at http:/slf-

web.state.wy.us/grants/revgrantupdate.aspx.

In addition, the SLIB provides the financial oversight and management of the State Revolving
Fund programs. These State Revolving Fund programs are jointly managed by WWDC, WDEQ,
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and SLIB. More information on SLIB funding programs is available at http:/slf-

web.state.wy.us/grants.aspx.

3.2.2 Wyoming Water Development Commission
The WWDC, including a 10-member board and a professional staff, administers state funding of

water development programs. The WWDC administers:

* New development program, which focuses on development of unused and/or

unappropriated water.
» Rehabilitation program, which focuses on improving existing water systems.

 New dam and reservoir program, which focuses on developing storage reservoirs to
capture excess stream flows so they can be put to beneficial use during late summer

when water is short.

Water resource planning programs use funding from the new development account, the

rehabilitation account, or the dam and reservoir account.

Projects begin with an application from a project sponsor. Applications are due by August 15 of
each year and must include a $1,000 filing fee. The WWDC provides funding for a variety of

water projects based on following prioritized categories:
e Multipurpose programs.
* Water storage projects.
* New water supply projects.
* New supply (conveyance) system projects.
» Hydropower projects.
» Purchase of existing storage projects.
* Watershed improvement projects.

* Recreation projects.
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» Drinking Water State Revolving Fund projects.

The WWDC provides a detailed description of application procedures, eligibility criteria, and
related information for use by entities wishing to apply for WWDC water project funding.
Detailed information regarding WWDC funding of Wyoming Water Development Program

projects may be found at http://wwdc.state.wy.us/opcrit.

3.3 CITY OF GILLETTE POLICIES

The City of Gillette currently requires that all water system customers be annexed to the City or
sign pre-annexation agreements that allow the City to annex the development in the future when
City services can be readily provided. The City also requires that developments served by the

City’s water system meet the City’s utilities water system design and construction standards.

3.4 CAMPBELL COUNTY POLICIES

Campbell County does not own or operate water systems in the county. The county does
review and approve development plans for subdivisions in the county, including the planned
water system facilities. Campbell County under its delegation agreement from DEQ is
authorized to permit distribution and storage on small water systems. The guidelines used are
in accordance with DEQ standards. DEQ has reserved primacy for treatment and source
development of small water systems. Wyoming State Engineer’s Office oversees all new water
rights for the beneficial use of domestic consumption and is a partner in the development
review. Large developments are required to complete a Wyoming DEQ Chapter 23 study which
is a predevelopment review of the adequacy of water and septage capabilities of the proposed

development.

3.5 SPECIAL DISTRICT POLICIES

In Wyoming water districts can be formed in accordance with Wyoming State Statutes, Title 41,
Chapter 10, Sections 41-10-101 through 41-10-157, known as the “Water and Sewer District
Law” or in accordance with Wyoming State Statutes, Title 18, Chapter 12, Section 18-12-101

through 18-12-140 for Improvement and Service Districts.

3.5.1 Water and Sewer District Law

In accordance with “Water and Sewer District Law”, a district may or may not be formed for the

combined purposes of water and sewer services. The governing legislative body of any district
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is a five member board of directors. If a majority of the directors adopt a resolution during a

meeting it is considered a legal action.

Water and sewer district are formed through a formal majority vote. The board of county
commissioners declares the district formation. The district is considered a governmental
subdivision of the State of Wyoming and a body corporate with all the powers of a public or
guasi-municipal corporation. The district board has the authority to levy and collect general (ad
valorem) taxes on and against all taxable property in the district. The district levy shall not
exceed (8) mills on the dollar in any one year, except for the payment of its public debt and the

interest thereon.

3.5.2 Improvement and Service Districts
Under Wyoming Statutes an improvement and service district (ISD) is considered a separate
political subdivision of the state of Wyoming. An ISD can charge its members for transportation
of culinary water, repair of roads and culinary water systems, apply for grants and low interest
loans, sell bonds, and build and own water systems. The expenses are shared by the members

based on the assessed valuation according to the county assessor’s office.

A three member Board of Directors are selected in the election that forms the district. A majority
of the members must cast votes in favor of the organization of the district. The county
commissioners must declare the formation of the district. The ISD has the typical powers of a
corporation plus the special powers reserved for governmental entities to assess the land with
the ISD to repay debt incurred for construction of improvements and maintenance of the

improvements. The assessments have the same status as county property taxes.

Water districts formed under either Statutes are eligible to receive funding through State

Programs, including grants and loans from WWDC.
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SECTION 4.0
STUDY AREA DEFINITION

This section describes the study area boundary delineation procedures and results. The study
area boundary delineation described was discussed with WWDC, the City of Gillette, and
Campbell County authorities in meetings conducted in Cheyenne and in Gillette in August and
September of 2008. The overall outcome of these meetings was an agreement on the extent of

the area to be included in the development of the population projections for the Gillette area.

4.1 DEVELOPMENT OF THE PROJECT GIS

A project Geographic Information System (GIS) library was developed to assist in the
development of the study area, evaluation of population data and forecasting, and in evaluation
of system hydraulics. The project geographic coordinate system is NAD 1983 State Plane
Wyoming East FIPS 4901 Feet.

4.2 STUDY AREA BOUNDARY OBJECTIVE

The objective of the study area boundary delineation was to define an area where population
growth is most likely to occur and, consequently, where water infrastructure developments
would be required to meet future water supply demands. Thus, this delineation process was
conducted in consultation with all stakeholders in the City of Gillette, Campbell County, as well
as with WWDC authorities. In addition to this, a project boundary was necessary to
parameterize and constrain the GIS population growth model in order to meet model data

requirements and optimize the model performance.

4.3 DEFINITION PROCESS

The boundary definition process started with meetings with the City of Gillette and Campbell
County Planning Divisions. For this purpose, base maps were provided that included most
recent ortho-rectified aerial photography and parcel data provided by the City of Gillette and
Campbell County. In these meetings, the areas most likely to experience development were
identified and annotated on the maps. The information obtained from the City and County was

incorporated into the GIS and contrasted with the following parameters described below:
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4.3.1 Current City Extent and Neighboring Towns
Identified current Gillette City limits as well as neighboring towns as focus points for
development. For example, Campbell County is anticipating more development around the

Town of Rozet.

4.3.2 Transportation Corridors
Identified major Interstates, highways, and streets as development corridors. Development
often follows existing roadways for various reasons, including cost, proximity to amenities, travel
time, etc. The City of Gillette Planning Division staff noted that development is anticipated to

continue along the major road corridors.

4.3.3 Neighboring County Subdivisions
Subdivisions were used in examining future regional participants and identifying study area

boundary limits.

4.3.4 Water Infrastructure
The Madison pipeline was indentified as the main artery feeding Gillette's community and its
path is believed to have strong development potential. The county is anticipating more

development east along the Madison Pipeline corridor.

4.3.5 City of Gillette Campbell County Zoning
Special considerations were given to the City of Gillette and Campbell County current planning

extents. All jurisdictional planning boundaries were incorporated into the study boundary.

4.3.6 Coal Mining and Land Ownership
Mining locations were identified as areas unlikely to experience development. The temporal
frame for many coal mining operations is long term. The Rochelle mine is the largest operation

in the area starting in 1983.

4.3.7 Topography and Elevation
Digital elevation models (DEM) for the area were obtained from USGS at 10-m and 30-m
resolution. A view-shed representation of the model was developed to facilitate the visual
interpretation of the area’s topography and where slope and gravity sanitary sewerage
constraints may impact development. The City of Gillette staff noted that development is
anticipated within the flatter topography, thus physical conditions were believed to play a

primary role the defining of the study area boundary.
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4.3.8 Hydrography
Sub-basins and watershed boundaries derived from the DEMs. This data provides a reference
on areas that can be sewered by gravity to drain to the wastewater treatment plant located on
the southeast side of Gillette. Sub-basins with common outlets were grouped to identify

corridors of waters flow.

4.3.9 Slope
Slope was another physical parameter derived from the DEMs. Areas with higher
percentages of slope often limit development. The slope was considered as a limiting factor
in the boundary delineation because road construction on steeper slopes is harder and more
costly, road maintenance and repair is more expensive, and hillside development has a high

probability of experiencing erosion concerns.

4.4 RESULTS

Using the parameters outlined in the previous section, two study areas were identified as areas

for growth to occur.

o Probable Development area. This area is more likely to experience development in the

future.

o Possible Development area. lItis believed this area has the physical aspects for

possibility being developed, however is not as likely as the probable area.

Figure 4-1 illustrates these study areas. The results of the study area boundary delineation
described in this memo were discussed with WWDC, the City of Gillette, and Campbell County
authorities in meetings conducted in Cheyenne and Gillette in September 2008. The overall
outcome of these meetings was an agreement that the probable development area boundary
defined for the population growth projection represents the area were growth is more likely to

occur and therefore the area were the population growth projections should be conducted.
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SECTION 5.0
POPULATION ANALYSIS AND PROJECTIONS

This section describes the results of the population analysis and projections. The results
described in this memo were discussed with WWDC, the City of Gillette, and Campbell County
authorities in meetings conducted in Gillette on November 17 and 18, 2008. The overall
outcome of these meetings was an agreement that the population projections described in this

memorandum represent a reasonable estimate of the future population in the Gillette area.

Following the above-mentioned meetings, Riverside Technology, inc. (RTi) conducted further
meetings with the City of Gillette Planning Division to validate these projections with yearly
housing surveys conducted by the city and fine-tune the spatial allocation of the projected
population within the study area. Per request of the City of Gillette Planning Division, for
comparative purposes, population growth rates derived from the City housing surveys and the
methodology described in the City of Gillette 2006 comprehensive plan were included in the GIS
population modeling efforts described in this memo. In addition, the City of Gillette Planning
Division’s annual housing survey and population estimate methodology was discussed in detail
with Mr. Michael Surface, Senior Planner, City of Gillette.

5.1 ANALYSIS APPROACH

Population projections were developed for the probable study area to establish service
requirements for the Gillette regional water system. The planning period used for the
evaluations was 30 years, from 2008 to 2038, divided into decade categories. Buildout
population is assumed to occur at the end of the planning period or by year 2038. This section
summarizes the results of the population projection task and basis for establishing water
demand projections. Population projections and their distribution are summarized in the

following sections.

Planning population projections for the probable study area were developed from a number of
historical sources. Employment numbers were not developed as it is assumed that most of the
people who work within the planning area are also living within. The entire process is captured
in detail in TM 3.2 “Gillette Regional Master Plan, Level | Study - Population Growth Projections”
included in Appendix C of this report.
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It should be noted that projecting the Gillette area population thirty years into the future carries a
significant amount of uncertainty which should be taken into consideration when projecting
associated water demands. Therefore, this study evaluated a range of population projections
and provided a recommended approach. These projections were developed in GIS, which was
used to provide the basis of the spatial allocation of water demands which were used to develop

a hydraulic model of the regional water system.

5.2 REVIEW OF PREVIOUS POPULATION ESTIMATES AND
PROJECTIONS

The Gillette area population analysis approach included the review of previous population
estimates and projections. These data, as summarized below, provided background and
reference information used in the development of the Whatlf? Model and GIS-based population

growth analysis.

Relevant documentation, including reports, development plans, census data, and statistics
currently available on population and growth projections for the City of Gillette, and surrounding
areas in Campbell and Crook Counties were collected and reviewed. A list of the most relevant
documents collected is shown in Table 5.1. A summary of the most relevant population growth
estimates and projection obtained for the Gillette area, including key findings on methods used,
is provided in Table 5.2. Chart 5-1 illustrates these previous population projections.
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TABLE 5.1
PREVIOUS POPULATION ESTIMATES AND PROJECTION STUDIES

No. Author, Source: Document Summary of Methods Used

1. City of Gillette, Community Development : Developing Gillette: The Developing Summary for January — December 2006, Current population estimates obtained by multiplying the number of housing units by 2.7 persons per household
Department Building and Planning and 2007 : estimated by the US Census Bureau; survey does not include Sleepy Hollow, Antelope Valley, Crestview.

Divisions i

2. City of Gillette, Community Development : a) City of Gillette Developing Summary First Quarter 2008, January 1 — 7 Quarterly updates of the housing unit count conducted by the City of Gillette described in the previous row.

Department Building and Planning March 31, 2008
visions b) City of Gillette Developing Summary Second Quarter 2008, April 1 —
June 30, 2008

3. RDG Planning & Design City of Gillette 2006 Comprehensive Plan - Provides population scenarios based on the city's December 2004 population estimate of 24,833. As described above,
this is based on multiplying Gillette's current housing count by the 2000 occupancy factor of about 2.73 people per
household. The City of Gillette’'s Housing and Demographic Report estimates the city’s 2000 population at 22,391 and
the population of unincorporated areas within the Planned Development Boundary at about 3,300.

4. Morrison Maierle, Inc. (MMI) Gillette Long-Term Water Supply Study, Level Il - 2007 This study used a year 2000 base population of 25,210 coupled with the compounded growth rates of the BLM report
for a high production scenario. The 2000 base population included the potential service areas of Antelope Valley,
Sleepy Hollow, and Crestview totaling 2,819 people.

5. ENSR Corporation for the Bureau of Task 3C Report for the Powder River Basin Coal Review Cumulative Social Projected population to 2020 for major communities in Campbell and surrounding counties under the future lower and

Land Management and Economic Effects — 2005 upper coal production scenarios. REMI Policy Insight (REMI), a regional economic model, was used to develop the
cumulative employment and population projections.

6. Wester, Wetstein & Associates City of Gillette - Water Master Plan Report for the Incorporated City of Gillette : Population projections are based on the 2000 US Census Bureau figures and annual growth rates of 1.5% and 1.0% for
Consultants in Engineering and - December - 2004 the City of Gillette and surrounding unincorporated areas correspondingly. The surrounding unincorporated areas are
Hydrology within the Planning District Boundary (PDB) defined by the City of Gillette.

7. Watt & Associates Inc. Northeast Basin Population Projections (Gillette High Growth Scenario) - ' Population estimates based on the analysis of three population projection methods applied to low, moderate, and high

2002 growth scenarios. The methods evaluated were, time series analysis, cohort, and modified cohort with an employment
driven approach.

8. HKM Associates Engineers and Planners : Interim Report for Gillette Area Master Plan - Phase | - 1993 2% per year growth rate was assumed for the City of Gillette, which was close to the 2.8% average growth rate of the
previous 10 years. The growth rate in the unincorporated PDB was assumed to be 2%. The PDB included the urban
area around Gillette in 1993. At the time, the PDB excluded Crestview, Antelope Valley, and Sleepy Hollow in the
southeast corner and the Prairie View-Champion, Carter, and Means areas in the northeast. If Antelope Valley,
Crestview, and Sleepy Hollow were included, the estimate for unincorporated PDB would increase by 3,500.

9. State of Wyoming's Department of Population Forecast 2000 to 2030 2008 to 2030 state and county population forecasts were developed based on US Census Bureau data and data on

Administration and Information : trends of demographic and economic variables;
10. : US Census Bureau - Fact Finder US Census Bureau - Fact Finder Population estimates and projection provided by the US Census Bureau. Municipality population forecasts were
- simply calculated by applying the place/county ratios to the appropriate county population forecasts.
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TABLE 5.2
PREVIOUS POPULATION GROWTH ESTIMATES AND PROJECTIONS FOR THE
GILLETTE AREA
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1975 | 10,236
1980 | 13,617 12,134
1985 | 20,943
1990 | 19,285 | 19,285 | 19,285 17,635 17,545 | 17,635
1995 | 21,023 24,007 18,556
1996 | 21,585 24,487 18,808
1997 | 21,410 24,977 18,852
1998 | 21,817 25,477 19,013
2000 | 22,391 | 22,391 | 22,391 | 25,210 | 20,494 | 20,494 | 33,698 | 26,506 | 19,646 | 20,288 | 19,646
2005 | 25,829 | 24,833 | 23,098 29,265 22,513 | 22,513
2008 | 31,217 31,056 25,698
2010 26,950 | 25,067 29,392 | 30,504 | 38,022 | 32,311 26,893
2015 29,248 | 27,205 30,810 | 32,500 35,674 29,592
2017 40,189 30,632
2020 31,742 | 29,525 31,617 | 34,065 | 43,606 | 39,388 32,272
2025 34,449 | 32,042 43,487 34,544
2027 44,835 35,553
2030 37,386 | 34,774 49,648 | 48,013 | 33,650 | 37,138
2034 52,302
2035 52,950
2037 50,018
2040 58,528

I—DR Page 24




GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

Chart 5-1 Previous population estimates and projections for the Gillette area
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TABLE 5.3
POPULATION, HOUSING UNITS, AREA, AND DENSITY

. . Density per square
) Areain square miles :
. . Housing mile of land area
Geographic area Population ;
units Total | Water | Land . Housing
Population .
area area area units
Antelope Valley- 1,642 567 4.9 0 4.9 3338 | 1152
Crestview
Sleepy Hollow 1,177 361 0.3 0 0.3 3,767.7 1,178.0
Moorcroft, Crook 807 375 1.1 0 1.1 731.4 339.9
County
Pine Haven, Crook 222 157 1.31 0 1.31 169.9 120.2
County
TABLE 5.4
2007 POPULATION PROJECTIONS FOR SELECTED TOWNS OF THE STUDY
) . . Estimate | Census
. Population Projections
Geographic Base 2000
Area
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 2000 2000
Gillette City 25,031 (23,624 (22,513 (21,968 | 21,870 | 21,665 | 20,804 | 20,439 20,288 19,646
Moorcroft,
Crook County 852 829 823 809 813 803 789 809 807 807
Pine Haven,
Crook County 359 330 309 293 263 239 224 224 222 222

5.3 GIS POPULATION MODELING APPROACH

This section presents population growth projections produced by the What If? 2.0 GIS Planning
Support System (PSS) software developed by Klosterman (1999). ‘What If?’ is a rule-based,

comprehensive projection, task-oriented PSS software program developed using ESRI's

MapObjects embeddable mapping and GIS components.

Three population projections scenarios were produced for the probable study area and were

discussed with the City of Gillette, Campbell County, and WWDC authorities in meetings held in

Gillette on November 17 and 18 of 2008. Following the these meetings, the project team

refined the population modeling and conducted further meetings with the City of Gillette

Planning Division to validate the projections with yearly housing surveys conducted by the city

and fine-tune the spatial allocation of the projected population within the study area. Per request

of the City of Gillette Planning Division, for comparative purposes, population growth rates
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derived from the City housing surveys and the methodology described in the City of Gillette

2006 comprehensive plan were included in the GIS population modeling efforts.

5.3.1 US Census Bureau Growth Rate Data

Population projections for the study’s probable area using the ‘What If?” GIS model, based

primarily on US Census Bureau data, are summarized in Table 5-5. These results are on the

lower end of previous population estimates and while not fully reflecting current economic

development and coal production conditions in the area, this estimate and the model used to

derive it provides a robust baseline for further estimates. The Crook county portion was

estimated from the population projection for Wyoming, Counties, Cities, and Towns: 2000 to

2030 Prepared by Wyoming Department of Administration and Information, Economic Analysis

Division.

TABLE 5.5
POPULATION PROJECTION WITH US CENSUS BUREAU DATA

Year | Campbell County Section® Crook County Section® | Total
Gillette PDB®

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 28,464 25,801 1,231 29,695
2018 32,631 29,072 1,349 33,980
2028 37,410 30,306 1,449 38,859
2038 42,892 33,745 1,551 44,443

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas

within the defined study probable area

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from Population Projection

for Wyoming, Counties, Cities, and Towns: 2000 to 2030 Prepared by Wyoming Department of
Administration and Information, Economic Analysis Division (http://eadiv.state.wy.us), July 2008.

3 Gillette Planning District Boundary

Although parcel data was obtained from the Crook County Tax Assessor, GIS data available to

data for the portion of the study area located in Crook County is insufficient to conduct the GIS

population modeling. For instance, to the best of our knowledge, no current land use or zoning

maps are available in GIS format. Proportionally, the estimated population of Crook County,

represented by Moorcroft and Pine Haven, is a small fraction of the probable study area

(approximately 4 percent in 2008 and 3.6% in 2038).

5.3.2 Powder River Basin Coal Review Growth Rate Data

Population projections for the probable study area were developed using the lower ‘What If?’

GIS model density values forced with growth rates obtained from the Task 3C Report for the
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Powder River Basin Coal Review report. Results of this projection are higher than the estimates

produced with the US Census Bureau data and reflect economic development and coal

production conditions in the area obtained by the extensive and detailed study sponsored by the
BLM in 2005 (ENSR, 2005).

As in the previous case, the Crook County section of the probable study area was not estimated

using the ‘What If?’ GIS model. Instead, values were obtained from population projections

produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

TABLE 5.6
POPULATION PROJECTION WITH BLM DATA AND LOWER WHAT IF? GIS MODEL

DENSITY

Year | Campbell County Section® Crook County Section® | Total
Gillette PDB®

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 32,170 28,107 1,118 33,288
2018 38,769 33,872 1,213 39,982
2028 43,655 38,141 1,298 44,953
2038 48,538 42,407 1,382 49,920

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections

produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

® Gillette Planning District Boundary

To evaluate an upper growth range, population projections were then developed using the

upper ‘What If?” GIS model density values and growth rates obtained from the Task 3C Report

for the Powder River Basin Coal Review report. Results of this projection are higher than the

estimates produced with the previous two models. In addition to the economic development

and coal production conditions in the area (ENSR, 2005), these estimates also reflect a more

spatially detailed and hence better-calibrated distribution of projected population in the area.

As in the case of the previous model, values for the Crook County portion of the probable study

area were obtained from population projections produced for Crook County by the Task 3C

Report for the Powder River Basin Coal Review.
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TABLE 5.7
POPULATION PROJECTION WITH BLM DATA AND UPPER WHAT IF? GIS MODEL

DENSITY

Year | Campbell County Section® Crook County Section® | Total
Gillette PDB®

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 37,294 32,584 1,118 38,412
2018 44,957 39,278 1,213 46,169
2028 50,636 44,241 1,298 51,934
2038 56,316 49,203 1,382 57,698

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections

produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

® Gillette Planning District Boundary

5.3.3 Gillette Planning Division and Wyoming Department of

Administration and Information Growth Rate Data

As requested by the City of Gillette Planning Division for comparison purposes, a population

projection was produced for the probable area using the What If? GIS Model and growth rates

obtained from the City of Gillette Planning Division and the Wyoming Department of

Administration and Information. These growth rates were incorporated into the model using the

methods described in the City of Gillette’s 2006 Comprehensive Plan. The population estimates

produced by the City of Gillette are derived by multiplying the number of permitted housing units

by the number of people per housing unit estimated by the US Census Bureau for Gillette in that

period. Thus for 2008 (third quarter), the number of housing units permitted (11,644) was

multiplied by 2.7 resulting in an estimated population of 31,438.

The growth rates are an average of the City of Gillette yearly housing unit surveys from 1990 to
2007 (3.13 percent). This growth rate was averaged with the State estimate from 1990 to 2007

(1.99 percent) to represent growth areas outside Gillette’s City limits. Based on conversations

with Gillette Planning Division staff, for the period between 2028 and 2038, only the State

growth rate was used because it is assumed that growth in those years would occur only in

areas currently outside the City limits.

As shown in Table 5.8, for the 2008 and 2018 the population projection using the City of Gillette

growth rates shows similar values as the ones presented in Table 5.7. Nonetheless, after 2018
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approximately 70,000 in 2038 for the study’s probable area.

TABLE 5.8
POPULATION PROJECTION WITH GILLETTE AND STATE DATA

Year | Campbell County Section® Crook County Section? | Total
Gillette PDB®

1990 23,340 19,285 909 24,249
2000 27,882 22,391 1029 28,911
2008 35,983 31,438 1,118 37,100
2018 46,331 40,479 1,213 47,544
2028 56,422 49,296 1,298 57,720
2038 68,711 60,033 1,382 70,093

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

? Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections

produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

® Gillette Planning District Boundary

5.4 CONCLUSIONS AND RECOMMENDATIONS

The four population projections using the What 1f? model and the data sources presented

previously provided a range results across the probable study area (Chart 5-1). These results

were reviewed with Gillette, Campbell County and WWDC staff. Based on those discussions

and results of the analysis process, the following conclusions were identified:

e The detailed growth rate analysis developed for the Task 3C Report for the Powder

River Basin Coal Review report was considered a more refined set of data as compared

to the US Census Bureau data. As a result, the Census Bureau projections were not

recommended for use in the water master planning study.

e The Gillette Planning Division and Wyoming Department of Administration and

Information growth rate data resulted in a very aggressive growth rate between 2028
and 2038. Growth rates between 2008 and 2028 were driven by the Gillette

Comprehensive Plan and were generally consistent the with Task 3C Report for the

Powder River Basin Coal Review data. Again, the Task 3C Report for the Powder River

Basin Coal Review report was considered to be a more accurate data source for growth

rates outside the Gillette PBD than the State data. Due to the aggressive growth rates
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between 2028 and 2038, the Gillette Planning Division and Wyoming Department of
Administration and Information growth rates were not recommended for use in the water

master planning study.

e As noted, the Task 3C Report for the Powder River Basin Coal Review report was
considered a more refined data set and was concluded to be the primary data source for
growth rates in this study. The upper What If? Model population densities resulted in a
current population that best matched the City estimated population for the study area
(Chart 5-1). Because the current population estimate plays a key role in future
population estimates and the refined analysis from the BLM report, the population
projection using the BLM data and upper What If? GIS model density is recommended
for use in the water master plan study.

Chart 5-2

Population Projections for the Probable Study Area

70,000
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60,000
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Projected Population

1990 2000 2008 2018 2028 2038
Year

_e— Population Projection for Probable Area Using What If GIS Model and US Census Bureau Data
_m Population Projection for Probable Area Using Lower What If GIS Model and BLM Study Growth Rates
Population Projection for Probable Area Using Upper What If GIS Model Values and BLM Study Growth

Rates
Population Projection for Probable Area Using Current City of Gillette and State of WY Growth Rates
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Table 5.9 presents the recommended population projection distribution data which is
summarized by region. For the purposes of reporting existing and future population distribution,
it is assumed the Gillette city limits and the planning district boundaries do not change over
time. It is recognized that the city limits will expand over time and become more consistent with
the proposed Planning District Boundary (PDB). Charts 5-1 and 5-2 depict existing (2008) and

buildout (2038) population projections across the probable study area.

TABLE 5.9
POPULATION PROJECTION DISTRIBUTION BY REGION
Campbell County Section® Crook County | Total
Section®
Gillette City Current Gillette Proposed
Year | Total Limits® PDB* Gillette PDB®
1990 | 21,343 17,635 n/a n/a 909 | 22,252
2000 | 24,463 19,646 n/a n/a 1,029 | 25,492
2008 | 37,294 27,905 31,753 35,038 1,118 | 38,412
2018 | 44,957 31,259 35,546 40,311 1,213 | 46,170
2028 | 50,636 34,655 40,574 45,458 1,298 | 51,934
2038 | 56,316 35,856 45,939 51,003 1,382 | 57,698

! Including Gillette, Antelope Valley-Crestview, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

% Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections
produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

%2008 City of Gillette Limits.
* Adopted Gillette Planning District Boundary.
® Proposed Gillette Planning District Boundary.
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SECTION 6.0
WATER DEMAND PROJECTIONS

Potable water demands were developed for the proposed Gillette regional water system from
the population projections presented in the previous section. These population projections were
used for establishing future water supply requirements and as a basis for the hydraulic model
water demands. Demands were established using a unit demand factor on a gallon per day per
capita basis. Employment demands were not developed since the unit demand factor includes

water consumed by commercial, light-industrial and other general land use classes.

6.1  UNIT DEMANDS

The unit demand factors used were based on the analysis from the report “Gillette Long-Term
Water Supply Study” dated August 2007 by Morrison-Maierle. These factors are based on
Gillette’s historical average and maximum per capita demands. It should be noted that the unit
demand factors adopted for this study are considered conservative and may not reflect potential
long-term demand reductions resulting from water conservation efforts. However, these unit
demands are appropriate for water supply and transmission system analysis as the critical
nature of these water facilities requires a certain level of conservatism for the basis of design.
As a result, average day demands are based on a study-wide unit demand factor of 190 gallons
per capita per day (gpcd). Although Gillette area District water system demand factors vary
significantly from the 190 gpcd for the City, it is anticipated that in the long-term the District
demands will be similar to the City’s due to affect of urbanization of those areas in the future.

For Gillette’s service area, water production and consumption data was obtained for the period
from 2002-2006. Prior to water conservation efforts started in 2006, average capita water usage
from 2003-2005 was 186 gpcd. After the water conservations efforts were initiated, average
capita water usage during 2006-2007 dropped to 172 gpcd. However, in 2006 usage was 190
gpcd and in 2007 it was 153 gpcd. Based on these numbers, no trend in reduction of use due to
the water conservation efforts could be defined. Therefore, based on historical water production
records, the average day unit demand factor was established at 190 gpcd; with average winter
use at 92 gpcd; and peak day use at 613 gpcd. Consistent with previous planning efforts, a
peaking factor of 3.2 has been established for average to peak day with a peaking factor of 1.5
for peak day to peak hour demands. These peaking factors are consistent with communities of
similar size and water customer base. Table 6.1 summarizes the peaking factors and unit

demands utilized for this study.
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TABLE 6.1

WATER UNIT DEMAND FACTORS

Period | Peaking Factor | Unit Demand (gpcd)
Average Day 1.00 190
Minimum Day 0.48 92

Maximum Day 3.2 613
Peak Hour 15 -

6.2 DEMAND PROJECTIONS

Table 6.2 and 6.3 present the demand projection distribution developed by region for average
day and maximum day demands, respectively. Figures 6.1 and 6.2 depict existing (2008) and

buildout (2038) demand projections across the planning area, respectively.

Demands for potential regional system participants outside the probable but inside the possible
study boundary were not included. These communities include Green Valley Estates
Improvement District, Glory Hole Homeowners Association, Rag Coal West, Inc/Rawhide

School, and Ridgeway Community Well Association.

TABLE 6.2
AVERAGE DAY DEMAND PROJECTION DISTRIBUTION BY REGION
Campbell County Section® Crook County Total
Section®
Potable Current Proposed Gillette
Services Area Gillette PDB®* | PDB* (MGD)

Year | (MGD) (MGD) (MGD) |  (MGD)
1990 4.06 n/a n/a 0.17 4.23
2000 4.65 n/a n/a 0.20 4.84
2008 7.09 6.03 6.66 0.21 7.30
2018 8.54 6.75 7.66 0.23 8.77
2028 9.62 7.71 8.64 0.25 9.87
2038 10.70 8.73 9.69 0.26 10.96

! Including Gillette, Antelope Valley-Crestview, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

% Including Moorcroft and Pine Haven.
% Adopted Gillette Planning District Boundary.
* Proposed Gillette Planning District Boundary.

Page 35

HR



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

TABLE 6.3
MAXIMUM DAY DEMAND PROJECTION DISTRIBUTION BY REGION
Campbell County Section® Crook County Total
Section?®
Current Proposed Gillette

Potable Service Gillette PDB® | PDB* (MGD)
Year | Area (MGD) (MGD) (MGD) | (MGD)
1990 12.99 n/a n/a 0.54 13.53
2000 14.88 n/a n/a 0.64 15.42
2008 22.69 19.30 19.30 0.67 23.36
2018 27.33 21.60 24,51 0.74 28.07
2028 30.78 24.67 27.65 0.80 31.58
2038 34.24 27.94 31.01 0.83 35.05

! Including Gillette, Antelope Valley-Crestview, Sleepy Hollow, Wyodak, Rozet, and surrounding areas
within the defined study’s probable area.

Z Including Moorcroft and Pine Haven.
% Adopted Gillette Planning District Boundary.
* Proposed Gillette Planning District Boundary.

Based on the above water demand projections, the maximum day demand that was used to
size the Gillette regional water system was 34.24 MGD or 23,778 gm. This demand included
providing water supply to all potential participants in the probable service area, but did not
include Crook County demands. WWDC had decided during the preparation of the analysis that
Crook County would be served separately from the Gillette regional water system, so should not
be included in the demands used for sizing the system.
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SECTION 7.0
EXISTING CITY OF GILLETTE WATER SYSTEM

Gillette has extensive water distribution infrastructure within its planning district boundary. The
water system infrastructure includes supply from in-town and remote wells, transmission,

storage, pumping, and distribution to customers. Figure 7.1 depicts the existing City of Gillette
water distribution system and major facilities. This section provides a summary of the existing

Gillette water system as it pertains to the regional system study.

The general water supply process begins by collecting ground water from wells drawing from
three different aquifers. Source water from the Fort Union and Fox Hills-Lance formation is
collected by in-town wells and degasified, chlorinated, and blended in one location (Pump
Station No. 1) within the core system. The remote Madison formation source water blends with
the Pump Station No. 1 water at Butler Speath and U.S. 14/16. The blended water provides a
consistent quality of water and is delivered to the distribution system where it is consumed and

stored.

7.1 WATER SUPPLY

Although the source water supply for Gillette comes from groundwater wells drawing from three
aquifers, Madison, Fort Union, and Fox Hill-Lance, only the Madison and Fort Union wells are
counted on for firm supply capacity. Water quality concerns with the Fox Hill-Lance wells restrict
their use. Assuming the largest well out of production for firm capacity, the preliminary peak
rate to be expected from all well fields that deliver water to Gillette is 8,277 gpm. Tables 7.1 and
7.2 present the Gillette source water formation and well summary and source water production

from 1978 to 2007, respectively.

7.1.1 Madison Wells
The largest water source for Gillette’s system comes from the Madison wells. The Madison well
field is located east of Gillette approximately 42 miles, near Keyhole Reservoir. There are ten
active wells within the well field. The Madison well field has a current maximum well capacity of
approximately 8,737 gpm. The peak producing well from the Madison formation produces 1,495
gpm. The range of pumping capacities per well varies from 550 to 1,495 gpm. Water from the
Madison well field is delivered to Gillette via the 30-inch Madison pipeline. Figure 7-2 shows the

locations of the wells in the existing Madison well field.
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TABLE 7.1

Formation | Well Year Casing | Capacity | Pump Pump Current Motor
Name | Installed | Depth (gpm) | Setting | Manufacturer | Pump | Manufacturer
(ft) (Ft bgl) Size
(hp)
Fort Union | S-9° 1976 1,200 80 935 Crown 40 Hitachi
S-12 1977 2,327 65 935 Crown 40 Hitachi
S-17 1978 2,324 102 1,141 Crown 60 Franklin
S-ll8 1978 1,850 75 940 Berkeley 40 Hitachi
S-119 1978 1,750 130 988 Crown 50 Franklin
S-20 1978 2,400 60 1,097 Crown 50 Franklin
S-21 1998 2,250 140 1,056 Goulds 60 Hitachi
S-122 1997 2,315 100 1,140 Crown 50 Franklin
S-23 1998 2,252 100 1,056 Crown 50 Franklin
S-124 1997 2,430 140 1,099 Crown 75 Franklin
S-25 1997 2,469 125 1,149 Berkeley 60 Franklin
8-126 1998 2,515 100 1,225 Crown 60 Hitachi
S-27 1998 2,535 150 1,279 Crown 60 Franklin
Total 1367
Fox Hills FH-3 1975 4,437 700 1,569 Centrilift 390 Centrilift
FH-4 1982 4,350 550 1,538 Centrilift 250 Centrilift
FH-5 1998 3,997 550 1,411 Centrilift 250 Centrilift
Total 1800
Madison M-1 1980 2,390 550 932 Crown 200 Franklin
M-2 1980 2,390 800 932 Crown 200 Franklin
M-3 1980 2,357 1,017 622 Crown 200 Franklin
M-4 1980 2,390 1,000 625 Crown 200 Franklin
M-5 1980 2,365 600 1097 Crown 200 Franklin
M-6 1980 2,421 600 921 Crown 200 Franklin
M-7 1981 2,500 600 1,071 Crown 200 Franklin
M-8 1981 2,500 580 1,084 Crown 200 Franklin
M-9 1996 2,397 1,495 510 Johnson 250 us
M-10 1996 2,370 1,495 510 Johnson 250 I.E.M.
Total 8,737
Total 11,904
Capacity
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TABLE 7.2

CITY OF GILLETTE SOURCE WATER PRODUCTION 1978 — 2007

Wasatch Ft. Union Fox Hills Madison Total
Formation Wells | Formation Wells | Formation Wells | Formation Wells | Production
Year ! 2
% of % of % of % of
(MG) Total (MG) Total (MG) Total (MG) Total (MG)
1978 82.1 13% 393.6 62% 156.1 25% - - 631.8
1979 172.0 21% 479.3 58% 172.0 21% - - 823.4
1980 172.0 19% 499.2 56% 227.8 25% - - 899.0
1981 116.3 9% 477.4 38% 141.4 11% 505.7 41% 1,240.8
1982 - - 266.5 28% 233.6 25% 445 .4 47% 945.6
1983 - - 270.5 23% 266.9 22% 654.3 55% 1,191.6
1984 - - 306.6 26% 163.6 14% 691.5 60% 1,161.7
1985 - - 481.0 36% 114.0 9% 734.1 55% 1,329.1
1986 - - 427.2 35% 23.5 2% 778.1 63% 1,228.8
1987 - - 359.4 33% 19.9 2% 703.8 65% 1,083.1
1988 - - 321.0 24% 100.7 8% 918.2 69% 1,339.9
1989 - - 270.5 22% 293.3 24% 653.0 54% 1,216.7
1990 - - 336.0 27% 219.0 18% 682.7 55% 1,237.6
1991 - - 298.5 24% 242.1 20% 681.0 56% 1,221.6
1992 - - 220.9 17% 176.1 14% 897.1 69% 1,294.1
1993 - - 259.7 23% 67.8 6% 782.0 70% 1,109.5
1994 - - 264.9 19% 217.3 16% 910.1 65% 1,392.4
1995 - - 295.8 24% 143.9 12% 775.0 64% 1,214.7
1996 - - 259.3 22% 143.9 12% 775.1 66% 1,178.3
1997 - - 260.8 21% 109.0 9% 883.4 70% 1,253.2
1998 - - 424.8 30% 25.4 2% 957.9 68% 1,408.1
1999 - - 417.1 30% 25.9 2% 961.0 68% 1,404.0
2000 - - 397.4 23% 59.3 3% 1,259.1 73% 1,715.8
2001 - - 351.7 18% 62.7 3% 1,534.3 79% 1,948.6
2002 - - 355.6 22% 60.7 4% 1,191.5 74% 1,607.8
2003 - - 310.7 18% 50.2 3% 1,337.9 79% 1,738.8
2004 - - 373.7 22% 71.2 6% 1,247.7 73% 1,692.2
2005 - - 410.7 22% 57.3 3% 1,418.0 75% 1,886.0
2006 - - 394.5 22% 71.1 4% 1,296.7 74% 1,762.3
2007 - - 355.8 22% 59.9 4% 1,228.9 75% 1,644.6
Average 351.3 125.9 922.4 1,326.7
Min. % 17% 2% 41%
Max. % 62% 25% 79%
Avg. % 28% 11% 65%
Notes:

1 Wasatch Formation Wells Taken Off Line in 1981.
2 Madison Formation Wells Placed On Line in 1982.
% 2004 Formation Production through August.
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7.1.2 Fort Union Wells
The Fort Union wells provide water within town, although they have much less capacity than the
Madison wells. There are thirteen active wells drawing from the Fort Union aquifer. The existing
Fort Union well field has a current maximum capacity of approximately 1,367 gpm. The peak
producing well from the Fort Union formation produces 150 gpm. The range of pumping
capacities per well is 60 to 150 gpm. Two wells are currently being re-drilled in the Fort Union
formation which is expected to possibly raise the Fort Union ultimate capacity to 1,590 gpm.
Water from the Fort Union wells is delivered via local collection pipes to Pump Station No. 1.

Figure 7-3 shows the locations of the existing in-town wells.

7.1.3 Fox Hills-Lance Wells
The Fox Hills-Lance formation wells provide relatively high pumping rates compared to the Fort
Union wells. However, they are only intermittently used and only when their production can be
blended with water of better quality. The Fox Hills wells have very soft water and have average
fluoride concentrations of 7.47 mg/l, exceeding the MCL established by USEPA. There are three
active wells drawing from the Fox Hills-Lance aquifer. The peak producing well from the Fox
Hills-Lance formation produces 700 gpm. The range of pumping capacities per well is 550 to
700 gpm. The existing Fox Hills wells have a total current maximum capacity of approximately
1,800 gpm. Water from the Fox Hills-Lance wells is delivered via local collection pipes to Pump
Station No. 1.

7.1.4 Well Water Quality
A summary of the water quality in the existing City wells is provided in Table 7.3. The data in

the table was collected in 2004.
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TABLE 7.3

CITY OF GILLELTTE SOURCE WATER SUPPLY WATER QUALITY

WELL
Constituent Units/SMCL’s S9° |s12"|s-17"]s18'|s19"|s20"|s21']|s22"|s-23"|s24"]s25'|s26"| s27" | FH-3* | FH4" | FH5 M1 [ M2 [ M3 M4 [ M5 [ ME ] M7 | M8 | MO" | M-10°
AT 0.05 to 0.2 mg/L <0.1 <0.1 0.8 <0.1 <0.1 <0.1 ND NR ND NR NR NR NR <0.1 <0.1 NR <0.1 <0.1 ND <0.1 <0.1 <0.1 <0-1 <0.1 NR ND
Chiloride 250 mg/L 9.8 19 35.0 7.5 6.9 10 26.0 6.0 18.0 14.0 24.0 7.0 10.0 43.0 38.0 23.0 7.8 1.3 4.0 0.8 8.7 13.0 6.1 9.6 15.0 1.3
Sl 15 (color units) NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Copper 1.0 mg/L <0.01 <0.01 0.02 0.03 <0.01 <0.01 <0.01 <0.01 <001 <001 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
(9]
|_
<Z( Corrosivity Noncorrosive NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Z
= Fluoride 2.0 mg/L 1.10 4.6 3.90 1.30 1.10 1.1 3.00 5.40 2.40 2.40 4.00 1.40 2.80 9.40 7.00 6.00 1.10 0.66 0.68 0.64 2.03 1.69 1.57 1.22 0.63 0.63
<
|_
Z . 0.5 mg/L NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
8 Foaming Agents
E Iron 0.3 mg/L 0.13 0.12 0.04 0.14 0.06 0.12 0.22 0.43 0.13 0.11 0.11 0.87 0.43 0.20 0.10 1.94 0.05 0.03 0.03 0.03 0.10 2.54 <0.05 0.18 0.03 0.04
<
% Manganese 0.05 mg/L 0.03 0.01 <0.02 0.02 0.02 0.03 0.01 0.02 <0.01 0.01 <0.01 0.02 0.032 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01
8 3 threshold odor
o NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
7 Odor number
af pH 6.5-8.5 8.10 7.96 8.02 7.90 8.00 7.50 8.11 8.05 8.17 8.03 7.27 8.10 8.18 8.75 8.36 8.58 7.40 7.97 8.05 7.95 7.00 7.00 7.00 7.50 7.94 8.03
L
g Silver 0.10 mg/L <0.01 <0.01 ND <0.01 <0.01 <0.01 ND NR ND NR NR NR NR <0.01 <0.01 NR <0.01 <0.01 ND <0.01 <0.01 <0.01 <0.01 <0.02 NR ND
Sulfate 250 mg/L <0.15 ND ND <1.0 <1. ND ND ND ND NR ND ND ND 2 26 44.00 314 260 257 262 319 326 295 275 262 231
Total Dissolved 500 mg/L 346 359 875 322 262 390 655 312 490 528 746 274 558 1,280 1,240 1,030 672 624 590 608 678 714 654 724 581 601
Solids
Zinc 5 mg/L 0.01 ND <0.01 0.02 <0.01 ND <0.01 <0.01 <0.01 0.01 0.05 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
. +2 mg/L (No Standard) 35 5 4 11 7 11 5 8 4 7 4 7 5 2 3 1.80 128 138 139 143 122 131 124 125 140 140
Calcium (Ca™)
ﬁ M . +2 mg/L (No Standard) 5.8 1 1.0 3.0 3.0 4 2.0 3.0 ND 2.0 1.0 2.0 2.0 ND <0.02 ND 44.0 42.6 42.0 42.4 46.0 47.0 45.0 41.0 42.3 42.1
@ agnesium (Mg ™)
(¢
c
% 2| Carbonate (COs _2) mg/L (No Standard) NR ND ND 0 0 ND ND ND ND ND ND ND ND 70 17 12.00 0 0 0 0 0 0 0 0 0 0
c
I,'c—g Bi mg/L (No Standard) 341 876 931 319 295 407 178 384 548 585 795 336 554 1190 1150 1020.00 235 275 273 277 211 235 232 251 277 273
«» <| Bicarbonate (HCOs-)
QX
e » Mg/l asCaCOs | 597 | 798 | 763 | 279 | 243 | 334 | 588 | 315 | 449 | 480 | 652 | 275 | 454 1090 967 855 | 205 | 230 | 220 | 228 | 182 | 182 | 190 | 186 | 205 | 220
= otal Alkalinity (No Standard)
< mg/L asCaCO3
49 18.8 15 2 2 42.8 19 32 13 28 16 27 20 ND ND ND 500 476 503 478 493 521 494 482 470 470
= Hardness (No Standard)
Sodium 250 mg/L 114 324 399 97 93 137 302 143 229 238 342 129 214 541 526 450.00 9.8 54 2 5 8.9 7.1 5.3 6.9 4.7 2
Notes:
NR = Not Reported ! Data provided by City of Gillette Water Department. Data for each well is the most current data as of November 8, 2004.
S = Fort Union Formation Well Several water quality analysis results used to compile table data, constituent analysis incomplete.

F = Fox Hill Formation Well
M = Madison Formation Well
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7.2 WATER TRANSMISSION

Supply water is conveyed to the distribution system by the Madison pipeline and the in-town
well water delivery system in Gillette. The in-town well water is processed at Pump Station No.
1. The water from the two transmission systems is blended at the intersection of Butler Spaeth
and U.S. 14/16. Following the blending point the 30-inch Madison pipeline continues on to two
water storage reservoirs located on Dump Hill in the west central portion of Gillette. Several
smaller transmission lines extend from the 30-inch line between the blending point and storage

reservoirs, allowing blended water to flow to the water distribution system.

7.2.1 Madison Transmission Pipeline

A large portion of Gillette's water supply is pumped from the Madison well field into the City
utilizing the Madison transmission pipeline, two pumping stations and two storage reservoirs.
The entire 30-inch diameter cement-lined steel pipeline Madison transmission pipeline is
approximately 41.9 miles long running east to west from the Madison well fields to the Terminal
Reservoir (Zone | Reservoir Il or Z1R3) in the City. Figures 7-4 and 7-5 show the alignment of

the existing Madison transmission main.

The existing Madison transmission main begins at the Madison Well Field Pump Station.
Groundwater from the wells is collected at the Madison storage reservoir and pumped to the
Pine Ridge Reservoir. The operating high and low water surface elevations of Pine Ridge
Reservoir are 4,537 feet and 4,530 feet, respectively. From the reservoir, gravity flow conveys
water via a 30-inch diameter pipeline to Donkey Creek Pump Station. The total pipeline length
from Pine Ridge Reservoir to Donkey Creek Pump Station is approximately 26 miles. Two
sections of this segment of the pipeline, a total of approximately 14,700 feet of pipe, have been
inspected and repaired due to corrosion problems. The existing pipeline has two emergency

turnouts to the Towns of Rozet and Moorcroft.

From Donkey Creek Pump Station, water is delivered to the 7.0 MG Terminal Reservoir (Z1R3)
in Gillette via a 30-inch diameter pipeline. Portions of this segment of the transmission pipeline
operate near the pipe’s pressure rating. The total length of transmission pipeline from the
Donkey Creek Pump Station to the Terminal Reservoir (Z1R3) is approximately 15 miles. The
operating high and low water surface elevations of the Terminal Reservoir (Z1R3) are 4,762 feet

and 4,750 feet, respectively.
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The Madison transmission pipeline was designed for a flow rate of 7,000 gpm with a Hazen-
Williams friction coefficient (C-value) of 130. However, a calculated capacity of 8,800 gpm was
established by the Gillette Engineering Department using a C-value of 149. The calculated
capacity is approximately the estimated capacity of the Madison well field (8,725 gpm). Actual
maximum known flows that the pipeline can deliver are between 8,300 and 8,400gpm. For the
purposes of analyzing the parallel pipeline, an operating flow of 7,000 gpm, the original design
capacity, was assumed to account for reduced C-valve as pipe ages and potential surge issues

in the pipeline due to planned higher flows from the Madison well field.

7.2.2 Well Collector Pipelines

Well pumps from the Fort Union and Fox Hills-Lance wells deliver water to Pump Station No. 1
using a series of local well collector pipelines. After blending and treatment, the water is
conveyed to the blending point with a combination of 16 and 18-inch pipe. The water from Pump
Station No. 1 is then blended with Madison well water. Figure 7-6 shows the network of existing

in-town well collector pipelines.

7.2.3 Water Blending

Pump Station No. 1 provides blending, degasification, and chlorination of water from the Fort
Union and Fox Hills-Lance wells. The source water is blended into the distribution system at a
desired blend ratio of 1:1 Madison to Fort Union/Fox Hills-Lance water. However, during peak
demand periods, the ratio approaches 2:1 Madison to Fort Union/Fox Hills-Lance, due to the
current available water volume from each of the sources. As demand increase, the 2:1 blend will
become predominate with blends sometimes reaching a 3:1 ratio during peak summer days.
The blending ratio will always vary throughout the year depending upon the demand and

capacities of source and supply facilities.

7.3 WATER STORAGE

In the existing City of Gillette water system, there are a total of seven water storage tanks.
There are two storage reservoirs along the Madison transmission pipeline (Table 7.4) and eight
within Gillette’s service area (Table 7.5). Madison well supply water is stored temporarily at the
1 million gallon Madison Pump Station steel storage reservoir prior to being pumped to Pine
Ridge. A 0.8 million gallon steel storage reservoir at the top of Pine Ridge acts a gravity water

source to delivery water to the Donkey Creek pump station.
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Within the service area of Gillette, there are five welded steel ground-level storage tanks in
Pressure Zone 1 and one each in Pressure Zones 2 and 3. Figure 7-7 shows the location of the
existing in-town water storage tanks. Pressure Zone 1, the Z1R1 tank (2 million gallon capacity)
is located on a hill adjacent to Gillette Avenue near the center of Gillette, the Z1R2 and Z1R3
storage tanks (2 and 7 million gallon capacities) are situated on Dump Hill, while the Z1R4 tank
(3 million gallon capacity) is located near Hwy 50 and Eight Mile Rd, and the Z1R5 tank (3
million gallon capacity) is located near Hwy 59 and Southern Drive. In Pressure Zone 2, the
Z2R1 tank (2 million gallon reservoir) is located in the far northwest area of the Gillette system
near Foothills Blvd and W. Echeta Rd. In Pressure Zone 3, the Z3R1 tank (3 million gallon
capacity) is located near Westover Hills. The final water storage reservoir is a one million gallon
buried concrete clearwell at Pump Station No. 1 in town. The clearwell stores treated water from
the Fort Union and Fox Hills Formation wells from the well collector pipelines before being
pumped to the blending point by Pump Station No.1. The clearwell serves two purposes; 1) to
provide necessary chlorine contact time prior to pumping the water into the distribution system,

and 2) storage capacity to meet the City of Gillette's peak water demands.

TABLE 7.4
MADISON TRANSMISSION PIPELINE STORAGE RESERVOIRS
Year Capacity Diameter HWL Base
Name Constructed (MG) (ft) (ft) Elevation (ft)
Madison Pump 1980 1.0 70 4274.00 4235.50
Station
Pine Ridge 1980 0.8 50 4542.00 4483.50
TABLE 7.5
DISTRIBUTION SYSTEM STORAGE RESERVOIRS
Year Zone Capacity Diameter HWL Base
Name Constructed Served (MG) (ft) (ft) Elevation (ft)
Pressure Zone 1
Z1R1 1967 1 2 93 4763.00 4723.00
Z1R2 1977 1 2 103 4762.00 4730.00
Z1R3 1984 1 7 175 4761.00 4722.00
Z1R4 1999 1 3 102 4764.50 4713.50
Z1R5 2001 1 3 102 4763.00 4713.00
Total Storage Capacity of Zone 1 17

Pressure Zone 2

Z2R1 | 1977 | 2 2 78 | 4864.00 |  4808.00
Total Storage Capacity of Zone 2 2
Pressure Zone 3

Z3R1 | 1991 | 3 3 79 | 4900.00 |  4800.00
Total Storage Capacity of Zone 3 3
Total Storage Capacity of Zone 3 3
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7.4 WATER PUMPING

The City of Gillette utilizes five pump stations to convey water (Table 7.6). There are two pump
stations that deliver water along the Madison transmission system. There are three pump
stations within the Gillette water distribution system. Figure 7-8 shows the locations of the

existing pump stations.

The Madison Pump Station which pumps water to Pine Ridge has a total pumping capacity of
9,700 gpm from five pumps. The Madison Pump Station pumps draw suction from the Madison
Pump Station 1.0 MG reservoir. The Donkey Creek Pump Station boosts pressure in the
Madison Pipeline into Gillette. Both the Madison and Donkey Creek pump stations use vertical
turbine pumps mounted to pressurized suction cans, allowing the pumps to take advantage of

suction pressure available from the upstream facilities.

The existing Donkey Creek Pump Station boosts the Madison transmission pipeline head
approximately 470 feet to deliver water into Gillette. The pump station contains five vertical
turbine pumps with a total pumping capacity of 9,150 gpm. The design inflow HGL of the
existing transmission pipeline at Donkey Creek Pump Station is approximately 4,371 feet. The
design discharge HGL of the transmission main leaving the pump station is approximately 4,844
feet. The design total dynamic head (TDH) required by the existing Donkey Creek Pump Station
pumps is 473 feet at the peak design flow.

Pump Station No.1 has a processing and pumping capacity of 3,680 gpm. The wells (Fort Union
and Fox Hills-Lance) serving the Pump Station No. 1 have a current combined capacity of
approximately 2,145 gpm from four pumps. Therefore, additional wells from these aquifers are
needed to bring this processing facility to full capacity. Pump Station No. 2, which delivers water
to Pressure Zone 2, has total pumping capacity of 1,400 gpm from two pumps. Pump Station
No. 3, which delivers water to Pressure Zone 3, has a total pumping capacity of 2,200 gpm from

two pumps.
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TABLE 7.6
TRANSMISSION AND DISTRIBUTION PUMP STATION SUMMARY
Booster Year Pump Pump
Pump Pump Pump Size Capacity Pump Motor
Station Name No. Installed (hp) (gpm) Manufacturer Manufacturer
Transmission System
Madison 1 1980 150 1,750 Peabody-Floway | General Electric
2 1980 150 1,750 Peabody-Floway | General Electric
3 1980 150 1,750 Peabody-Floway | General Electric
4 1986 150 1,750 Peabody-Floway | General Electric
5 1998 250 2,700 Johnson Pump IEM
Madison Total 9,700
Donkey Creek 1 1987 300 1,750 Peabody-Floway | General Electric
2 1980 300 1,750 Peabody-Floway | General Electric
3 1980 300 1,750 Peabody-Floway | General Electric
4 1998 300 1,950 Johnson Pump IEM
5 1998 300 1,950 Johnson Pump IEM
Donkey Creek Total 9,150
Distribution System
Pump Station No. 1 1983 50 500 Worthington US Motors
1
2 1983 100 1,060 Worthington General Electric
3 1994 100 1,060 Worthington Newman
4 1992 100 1,060 Worthington US Motors
Pump Station No. 1 Total 3,680
Pump Station No. 1 1978 * 40 700 Worthington General Electric
2
2 1978 ' 40 700 Worthington General Electric
Pump Station No. 2 Total 1400
Pump Station No. 1 1991 100 1,100 Fairbanks-Morse US Motors
3
2 1991 100 1,100 Fairbanks-Morse US Motors
Pump Station No. 3 Total 2,200
Distribution System Total Capacity 7280

! Pumps purchased in 1978 and relocated to new Pump Station No. 2 in 1992.

7.5 WATER DISTRIBUTION

The existing City of Gillette’s water distribution system consists of five pressure zones and

approximately 218 miles of waterlines excluding the Madison transmission pipeline. The

waterlines date back to prior to 1961, when installation dates were recorded on a more frequent

basis. Pipe materials found in the system are cast iron, ductile iron, and PVC.
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7.5.1 Pressure Zones

The existing five pressure zones, summarized in Table 7.7, deliver water to the customers at
pressures generally less than 100 psi. Figure 7-9 shows the approximate boundaries of the
existing pressure zones. Zone 1 is the largest pressure zone serving a majority of the City.
Zones 2, 2A, 3 and Highpoint depend on pump stations to boost pressure from Zone 1 for
service. Zones 1, 2, 2A and 3 have water storage tanks that control the hydraulic grade line
within the zone. The Highpoint pressure zone does not have a storage tank and operates as a
closed loop system depending on demands in the zone.

TABLE 7.7
EXISTING CITY OF GILLETTE PRESSURE ZONES
Hydraulic Grade Static Pressure

Pressure Zone Elevation Range Line Range

Zone 1 | Lessthan 4,651 ft 4,760 ft 47 psi +
Zone 2 4,651- 4,749 ft 4,861 ft (Pumped) 48 - 91 psi
Zone 2A 4,749 - 4,776 ft 4,900 ft (Pumped) 53 - 65 psi
Zone 3 4,776 - 4,849 ft 4,959 ft (Pumped) 47 - 79 psi
Highpoint | Greater than 4,849 ft | 4,960 ft+ (Pumped) > 40 psi +

7.5.2 Distribution Piping

Approximately 218 miles of existing distribution pipelines deliver water to City of Gillette
customers. Pipe diameters in the distribution system listed in Table 7.8 range from 2-inches to
24 inches. Service lines are as small as % inch but are not included in the Table. The most

common pipe diameters as a percentage of the system total are 6, 8 and 12 inch. Figure 7-10

shows existing water distribution system by pipe size.
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TABLE 7.8
EXISTING CITY OF GILLETTE WATERLINES BY SIZE
Pipe Diameter (inches) | System Length (mi) | Percentage (%)
2 1.7 1%
4 6.2 3%
6 81.6 37%
8 61.9 28%
10 57 3%
12 54.0 25%
14 0.8 0.5%
16 51 2%
18 1.3 0.5%
24 0.1 0.0%
Total 218 100%

The distribution system is relatively new with 91% of the pipes installed after 1970. Table 7.9
outlines the pipe age in the Gillette water distribution system by decade. Approximately 1% of

the pipeline ages are unknown. Figure 7-11 illustrates existing water distribution system by pipe

age.
TABLE 7.9
EXISTING CITY OF GILLETTE WATERLINES BY AGE
Decade | System Length (mi) | Percentage (%)
Prior to 1970 18.8 9%
1970s 53.2 24%
1980s 52.0 24%
1990s 36.0 16.5%
2000s 57.3 26%
Unknown 0.8 0.5%
Total 218 100%

The majority, 87% of the distribution system pipelines, are PVC. CIP and DIP materials make
up the remaining 13% of the waterlines. The percentage make-up by pipe material are

summarized in Table 7.10. PVC is a superior material compared to CIP and DIP as far as
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corrosion is concerned, which is an issue for Gillette due to the locally corrosive soils. However,

PVC can be move susceptible to pipe failure due to transient pressures. Figure 7-12 shows
existing water distribution system by pipe material.

TABLE 7.10
EXISTING CITY OF GILLETTE WATERLINES BY MATERIAL

Pipe Material | System Length (mi) | Percentage (%)
CIP 224 11%
DIP 4.9 2%
PVC 190.9 87%
Total 218 100%
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GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

SECTION 8.0
EXISTING SPECIAL DISTRICT WATER SYSTEMS

Stetson Engineering, Inc. has been subcontracted by HDR to inventory the existing rural water
systems in the region, develop a GIS database, identify the capabilities and concerns of the
existing systems and identify participants that are interested in a regional water system. Data
was collected to identify the existing water supply sources in the region, along with the
capabilities and water quality of each source. This information was needed to assist in

developing a plan to supply water for the Gillette areas growing population.

8.1 IDENTIFICATION AND FACILITY INVENTORY PROCESS

The purpose of the data collection was to identify and locate existing wells, pump stations and
storage tanks, as well as identify potential participants in a regional water system. A list of public
water systems was obtained for Campbell and Crook Counties from the EPA by Stetson
Engineering, Inc and then reviewed by Stetson Engineering, Inc. and HDR to determine which
systems would be inventoried. Systems that were operated by mines, already tied into the City
of Gillette water system, or out of the proposed service area were excluded from the list. A list of
non-public water systems and population centers in the area was also compiled. Non-public
systems and population centers were not inventoried, but were included in the assessment of

future activities.

Areas included in the analysis for this study are the City of Gillette and surrounding areas that
are capable of being be tied into a regional water system. Forty-three (43) systems were
chosen to be inventoried. Five (5) of these systems were not inventoried because they were
found to be consecutive with the City of Gillette; the remaining thirty-eight (38) systems were

inventoried.

These systems were surveyed and survey forms were sent out by HDR to each system
operator. The operators were asked to provide information on the number of current users,
capabilities and performance of their systems. They were also asked for their input on the
possibility of joining a regional water system. The information from the field surveys and the
survey forms was compiled and sent to HDR for further analysis. The completed forms are

shown in Appendix B.
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The thirty-eight (38) systems identified were inventoried with data collected using a Trimble
GEO XM handheld GPS with the data inserted into a GIS map. Surveys that were sent to the
operators of each system requested information as well as interest level in entering into a
regional water system. Information from the surveys was compiled into tables and attached to

the GIS information.

Photos of systems being surveyed were taken and attached to the GPS coordinates of the
systems in GIS. Duaine Faucett (The Water Guy) operates most of the systems that were
inventoried. Surveying of those systems took place while The Water Guy was making his
weekly rounds. The operators of the remaining systems were contacted and times were

scheduled to go with them to inventory their systems.

8.2 OVERVIEW OF SPECIAL DISTRICTS

Figure 8-1 shows the location of the potential regional water system participants that were
inventoried. Table 8-1 summarizes the number of wells and associated production rate for each

of the positional regional participant’s water systems.

POTENTIAL REGIONAL PARTICI-II;AA;B\II:I'ESE\;/'\}ELLS AND PRODUCTION RATES
Number of | Production Rate

Water System Wells (gpm)

American Road Water and Sewer District 1 125

American Road Water and Sewer District 2 125

American Road Water and Sewer District 3 125

American Road Water and Sewer District 4 125

American Road Water and Sewer District 5 125

Antelope Mobile Home Park 2 70

Antelope Valley 2 120

Antelope Valley 3 180

Antelope Valley 4 160

Antelope Valley 5 150

Antelope Valley Business Park | & S Dist. 1 20

Bennor Subdivision 1 125
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TABLE 8.1 (Continued)

Number of | Production Rate
Water System Wells (gpm)
Buckskin Mining Company
Campbell County Airport 1 80
Cedar Hills Water Association 1 ?
Cedar Hills Water Association 2 85
Cook Road Water District 1 110
Countryside Water Users, Inc. 2 80
Crestview Estates Subdivision 1 140
Eastview Manufactured Home Community
Eight Mile Subdivision 1 51
Foothills Mobile Home Park 1 80
Force Road Joint Powers Board
Fox Park Subdivision 1 176
Freedom Hills Subdivision 1 200
Freedom Hills Subdivision 2 200
Glory Hole Homeowners Association 1
Green Valley Estates Improvement & Service District 1 80
Hitching Post Trailer Court 1 20
Hoy Mobile Home Park
Interstate Industrial Park 1 80
Lakeview Mobile Home Park 1 11
Lemaster Enterprises
Meadow Springs Improvement & Service District 1 16
Means Improvement & Service District 1 88
Means Improvement & Service District 1 88
Nickelson Farms Water Company 1 80
Nickelson Farms Water Company 2 94
Overbrook Subdivision 1 60
Peoples Improvement & Service District 1 75
Rafter D Improvement & Service District 1
RAG Coal West Inc./Rawhide School
Ridgeway Comm. Well Association 1 50
Ridgeway Comm. Well Association 2 50
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TABLE 8.1 (Continued)

Number of | Production Rate
Water System Wells (gpm)
Ridgeway Comm. Well Association 3 50
Rozet Ranchettes 1 50
Section 4 Water System, Inc. 1
Sleepy Hollow Subdivision 5 500
SouthFork Estates 1 45
Southside Well Improvement & Service District 1 30
Stone Gate Estates 1 61
Stone Gate Estates 2 65
Stroup Trailer Court 1 20
Ward Creek Landowners Association 1 50
Western Fuels - Wyoming Inc 1 190
Westridge Water Users Association 1 105
Westridge Water Users Association 2 25
Wrangler Estates 1 65
Wrangler Estates 2 35
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Table 8-2 summarizes the number of tanks and associated storage volume for each of the water

systems inventoried.

TABLE 8.2
POTENTIAL REGIONAL PARTICIPANTS STORAGE TANKS AND CAPACITIES

Number of | Tank Storage Volume
Water System Tanks (gallons)
American Road Water and Sewer District 1 110,000
Antelope Mobile Home Park 1 12,000
Antelope Valley 1 640,000
Antelope Valley 2 96,000
Antelope Valley Business Park | & S Dist. 1 15,000
Bennor Subdivision 1 125,000
Buckskin Mining Company 1 200,000
Buckskin Mining Company 2 8,000
Campbell County Airport 1 350,000
Cedar Hills Water Association 1 45,000
Cedar Hills Water Association 2 45,000
Cedar Hills Water Association 3 45,000
Cook Road Water District 1 480,000
Countryside Water Users, Inc. 1 45,500
Countryside Water Users, Inc. 2 17,700
Countryside Water Users, Inc. 3 11,800
Crestview Estates Subdivision 1 500,000
Eastview Manufactured Home Community
Eight Mile Subdivision 1 84,000
Foothills Mobile Home Park
Force Road Joint Powers Board
Fox Park Subdivision 1 500,000
Freedom Hills Subdivision 1 75,000
Glory Hole Homeowners Association 0 N/A
Green Valley Estates Improvement & Service District 1 150,000
Hitching Post Trailer Court 1 20,000
Hoy Mobile Home Park 1 16,000
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TABLE 8.2 (Continued)

Tank Storage
Water System Number of Tanks [ Volume (gallons)
Interstate Industrial Park 1 24,000
Lakeview Mobile Home Park 1 18,000
Lemaster Enterprises
Meadow Springs Improvement & Service District 1 17,000
Means Improvement & Service District 1 167,000
Means Improvement & Service District 1 167,000
Nickelson Farms Water Company 1 68,000
Nickelson Farms Water Company 2 68,000
Nickelson Farms Water Company 3 36,000
Overbrook Subdivision 1 36,000
Peoples Improvement & Service District 1 95,300
Rafter D Improvement & Service District 1
RAG Coal West Inc/Rawhide School
Ridgeway Comm. Well Association 1 9,240
Rozet Ranchettes 1 200,000
Section 4 Water System, Inc. 1
Sleepy Hollow Subdivision 1 350,000
Sleepy Hollow Subdivision 2 250,000
SouthFork Estates 1 44,000
Southside Well Improvement & Service District 1 5,000
Stone Gate Estates 1 110,000
Stone Gate Estates 2 110,000
Stroup Trailer Court 1 10,000
Ward Creek Landowners Association 1 33,000
Western Fuels - Wyoming Inc. 1 20,000
Westridge Water Users Association 1 42,000
Westridge Water Users Association 2 42,000
Westridge Water Users Association 3 10,000
Wrangler Estates 1 65,750
Wrangler Estates 2 65,750
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8.3 AMERICAN ROAD WATER & SEWER DISTRICT

This system is located east of the Gillette city limits. Information included in the table below was

obtained from the inventory forms (Appendix B).

TABLE 8.3
AMERICAN ROAD WATER & SEWER DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 110,000
Wells Production Rate (GPM)
5 125
Number of Existing Water Taps Number of Planned Future Water Taps
20 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
10,709,000 58,194 28,516
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
50-60 Not given

American Road Water and Sewer District has individual water meters for its customers and they

disinfect their water using chlorine gas. They have collected water quality data that is available.

The system is governed by an Improvement and Service District and is reported to be in fair
condition. There is no fire protection or standby power. The assessments do not include the

road costs or other fees. The elevation of the tank is 4,531 feet.

8.4 ANTELOPE MOBILE HOME PARK

This system is located east of Gillette. Information included in the table below was obtained

from the inventory forms (Appendix B).
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TABLE 8.4
ANTELOPE MOBILE HOME PARK SYSTEM SUMMARY
Tank Volume (Gallons)
1 12,000
Well Production Rate (GPM)
70
Number of Existing Water Taps Number of Planned Future Water Taps
110 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
16,425,000 51,323 28,516
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not Given Not Given

Antelope Mobile Home Park does not have individual water meters for its customers. Their
customers pay a bulk water charge and they disinfect their water using sodium hypochlorite.

They have collected water quality data that is available.

This system appears to be in good repair. The well is inside of the pump station and the tank is
connected to the pump station. It was not indicated whether or not they are interested in joining

a regional system in the survey.

8.5 ANTELOPE VALLEY IMPROVEMENT AND SERVICE DISTRICT

This system is located south of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).
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TABLE 8.5
ANTELOPE VALLEY IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 640,000
2 96,000
Well Production Rate (GPM)
2 120
3 180
4 160
5 150
Number of Existing Water Taps Number of Planned Future Water Taps
320 13
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
44,615,000 600,000 85,000
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
70-120 Not Given

Antelope Valley Improvement and Service District has individual water meters for its customers
and they disinfect their water using chlorine gas. They have collected water quality data that is
available.

A local Improvement and Service District governs this system which is reported to be in good
condition. The system does not have standby power, but does provide fire protection.
Commercial water is provided by this system to the Kwik Shop Gas Station. The largest issue
given for this system is fluoride levels in well water. The current billing rate is a minimum
monthly rate of $26.00, for a maximum of 4,000 gallons of water. Additional water over 4,000
gallons is $1.72 per 1,000 gallons. Users also pay a homeowner’'s assessment of $11.25 per
month.

When asked about regional systems, the response was Antelope Valley is very interested in
having a part in the creation of a regional water system. Utilizing the water from the new system
would likely be necessary in the future. More information needs to be provided to Antelope

Valley so decisions can be made.
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TABLE 8.6
ANTELOPE VALLEY IMPROVEMENT AND SERVICE DISTRICT WATER WELLS

Well Year Total Pumping

Name Completed Depth * (ft) Capacity Comments
Well No. 1 N/A N/A 30 Currently not in service
Well No. 2 N/A 1,674 120 Well deepened in 1983 from 1,364-feet to

1,674-feet bgl.
Well No. 3 1983 2,130 200
Well No. 4 1996 2,375° 230
Well No. 5 2004 2,060 150
Total Capacity 700 Does not include Well No. 1

! Depths are measured below ground level (bgl)
2 Well No. 4 was originally drilled to a depth of 10,700-feet. The well was abandoned and
plugged at four intervals prior to being developed as a water well.

TABLE 8.7
ANTELOPE VALLEY IMPROVEMENT AND SERVICE DISTRICT STORAGE RESERVOIRS
Year Capacity Diameter HWL Base
Name Built (MG) (ft) (ft) Elevation (ft)
Antelope Valley No. 1 1978 0.210 Provide 4,873 4,825
Antelope Valley No. 2 1980's 0.096 Provide 4,897 4,849
Antelope Valley No. 3 1996 0.630 Provide 4,897 4,849

8.6 ANTELOPE VALLEY BUSINESS PARK | & S DIST

This system is located south of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).

TABLE 8.8

ANTELOPE VALLEY BUSINESS PARK | & S DIST SYSTEM SUMMARY

Tank Volume (Gallons)

1 15,000

Well Production Rate (GPM)
1 20

Number of Existing Water Taps

Number of Planned Future Water Taps

5

Not given

Annual Water Usage (Gallons)

Peak Day Summer
Usage (Gallons)

Peak Day Winter
Usage (Gallons)

1,883,000 10,806 2,968
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
90 Not given
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Antelope Valley Business Park | & S District does not have individual water meters for its
customers and they disinfect their water using sodium hypochlorite. They have collected water

guality data that is available.

A local Improvement and Service District governs this system which is reported to be in fair
condition, does not have standby power and does not provide fire protection. Residential water
is not provided by this system, as all taps are for businesses. The main issues that were given

for the system are adequate supply. Other issues were not mentioned.

8.7 BENNOR SUBDIVISION

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.9
BENNOR SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 125,000
Well Production Rate (GPM)
1 125
Number of Existing Water Taps Number of Planned Future Water Taps
43 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

4,419,000 48,387 18,322
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
60 60

Bennor Subdivision has individual water meters for its customers and they disinfect their water

using chlorine gas. They have collected water quality data that is available.

This is a privately owned system that is reported to be in good condition, does not provide fire
protection and does not have standby power due to it being a gravity system. The costs are

$50.00 a month base rate. All users on this system are residential.

The board of this system would like a regional system to take over the operation. They would

not be interested in a raw water purchase, they prefer a regional system. When asked what
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would be their preferred management structure for a regional system, they responded with it

being state or local. They had no issues that would limit their participation in a regional system.

8.8 BUCKSKIN MINING COMPANY

This system is located southwest the City of Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.10

BUCKSKIN MINING COMPANY SYSTEM SUMMARY
Tank Volume (Gallons)
1 200,000
2 8,000
Well Production Rate (GPM)
Not given Not given
Number of Existing Water Taps Number of Planned Future Water Taps
Not given Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

Not given Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given

8.9 CAMPBELL COUNTY AIRPORT

This system is located north of the City of Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.11
CAMPBELL COUNTY AIRPORT SYSTEM SUMMARY
Tank Volume (Gallons)
1 350,000
Well Production Rate (GPM)
1 80
Number of Existing Water Taps Number of Planned Future Water Taps
18 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
2,089,000 15,871 8,290
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given

Campbell County Airport disinfects their water using chlorine gas. They have collected water
guality data that is available. The Campbell County Airport operates this system which appears

to be in good condition.

8.10 CEDAR HILLS WATER ASSOCIATION

This system is located east of the City of Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.12

CEDAR HILLS WATER ASSOCIATION SYSTEM SUMMARY
Tank Volume (Gallons)
1 45,000
2 45,000
3 45,000
Well Production Rate (GPM)
1 Not given
2 85
Number of Existing Water Taps Number of Planned Future Water Taps
100 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

12,107,000 96,710 24,258
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
70 70
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Cedar Hills Water Association does not have individual water meters for its customers and they

disinfect their water using chlorine gas. They have collected water quality data that is available.

The local homeowners association governs this system which is 20 years old and was reported
in good condition with no water quality issues. There is no standby power due to this being a

gravity system but it does provide fire protection.

8.11 COOK ROAD WATER DISTRICT

This system is located west of Gillette city limits. Information included in the table below was

obtained from the inventory forms (Appendix B).

TABLE 8.13
CROOK ROAD WATER DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 480,000
Well Production Rate (GPM)
1 110
Number of Existing Water Taps Number of Planned Future Water Taps
70 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
18,321,000 145,193 18,323
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
20 Not given

Cook Road Water District does have individual water meters for its customers and they disinfect

their water using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported to be in good
condition. This system does not have standby power, is a gravity feed system and provides fire

protection. Adequate supply was listed as the biggest issue that this system faces.

8.12 COUNTRYSIDE WATER USERS, INC.

This system is outside of the city limits of Gillette, it is located to the northeast of Gillette.

Information included in the table below was obtained from the inventory forms (Appendix B).
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TABLE 8.14

COUNTRYSIDE WATER USERS, INC SYSTEM SUMMARY
Tank Volume (Gallons)
1 45,500
2 17,700
3 11,800
Wells Production Rate (GPM)
2 80
Number of Existing Water Taps Number of Planned Future Water Taps
160 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

11,781,000 76,419 17,000
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not Given Not Given

Countryside Water Users, Inc. does not have individual water meters for its customers and they
disinfect their water using sodium hypochlorite. They have collected water quality data that is

available.

This system appears to be in good order and is reported that its reliability is fair. Feedback was

not reported on the interest in joining a regional water system.

8.13 CRESTVIEW ESTATES SUBDIVISION

This system is located southeast of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.15

CRESTVIEW ESTATES SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 500,000
Well Production Rate (GPM)
1 140
Number of Existing Water Taps Number of Planned Future Water Taps
160 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

21,950,000 140,419 30,032
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
55 Not given

Crestview Estates does have individual water meters for its customers and they disinfect their

water using chlorine gas. They have collected water quality data that is available.

A local Water and Sewer District governs this system which has been reported to be in good
condition, is 25 years old and provides fire protection. Crestview has one well and a contract to
buy water from Antelope Valley. The billing cost of $45 per month also pays for the road and

streetlights.

The board members governing this system would be interested in a possible raw water
purchase and when asked what would be their preferred management structure for a regional

system, they responded with not being interested in joint powers.

TABLE 8.16
CRESTVIEW IMPROVEMENT AND SERVICE DISTRICT WATER WELL
Well Year Total Depth Pumping
Name Completed ! (ft) Capacity (gpm) Comments
Well No. 1 N/A 1,550 90

! Depths are measured below ground level (bgl)

TABLE 8.17
CRESTVIEW IMPROVEMENT AND SERVICE DISTRICT STORAGE RESERVOIRS
Year Capacity Diameter HWL Base
Name Built (MG) (ft) (ft) Elevation (ft)
Crestview No. 1 1980 1 93 4,772 Not Available
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8.14 EASTVIEW MANUFACTURED HOME COMMUNITY

This system is a consecutive system and is already tied into the City of Gillette water system.
They buy water from the City of Gillette and redistribute it to their residents. They do not have

any wells or tanks.

8.15 EIGHT MILE SUBDIVISION

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.18

EIGHT MILE SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 84,000
Well Production Rate (GPM)
1 51
Number of Existing Water Taps Number of Planned Future Water Taps
29 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

4,612,000 23,193 7,580
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
60 60

Eight Mile subdivision has individual water meters for its customers and they disinfect their

water using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs the system which was reported to be in fair
condition. This system provides fire protection, at a rate of 1,400 GPM, and is currently finishing
a water well project with the Wyoming Water Development Commission (WWDC) and the
systems engineer. The billing cost of 100 dollars per month includes the costs of street
maintenance. There are water quality concerns with the old well but the new well will provide

good water quality and volume when it is finished.

The board members governing this system would like a regional system to take over the
operation of their system depending on the cost, they would not be interested in a raw water

purchase. They have a new water well coming on-line within the next year. When asked what
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would be their preferred management structure for a regional system, they responded with it
being joint powers. When asked what issues would limit their participation in a regional system

they stated cost, water quality, maintenance and future ownership of the existing infrastructure.

8.16 FOOTHILLS MOBILE HOME PARK

This system is a consecutive system and is already tied into the City of Gillette water system.
They buy water from the City of Gillette, redistributing it to their residents and do not have any

wells or tanks.

8.17 FORCE ROAD JOINT POWERS BOARD

No inventory response received.

8.18 FOX PARK SUBDIVISION

This system is located just outside of the current City of Gillette city limits on the east edge of
the city. Information included in the table below was obtained from the inventory forms
(Appendix B).

TABLE 8.19
FOX PARK SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 500,000
Well Production Rate (GPM)
1 176
Number of Existing Water Taps Number of Planned Future Water Taps
281 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

35,000,000 192,903 63,935
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
60 60

Fox Park Subdivision has individual water meters for its customers and they disinfect their water

using chlorine gas. They have collected water quality data that is available.

This is one of the larger systems surveyed for this study and is governed by an Improvement
and Service District. It is reported to have good reliability and provides fire protection. They have

a fire pump installed to provide the flows for fire protection. The revenues from the water fees

also cover the costs of sewer and garbage.
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8.19 FREEDOM HILLS SUBDIVISION

This system is located east of the Gillette city limits. Information included in the table below was

obtained from the inventory forms (Appendix B).

TABLE 8.20
FREEDOM HILLS SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 75,000
Wells Production Rate (GPM)
2 200
Number of Existing Water Taps Number of Planned Future Water Taps
160 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
29,744,000 136,710 71,452
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
40 Not given

Freedom Hills Subdivision does not have individual water meters for its customers and they

disinfect their water using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs the system which was reported in good
condition, with high fluorides being an issue. This system does not have standby power and the

fees paid include the costs of street maintenance and garbage.

8.20 GLORY HOLE HOMEOWNERS ASSOCIATION

This system is located north of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).
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TABLE 8.21
GLORY HOLE HOMEOWNERS ASSOCIATION SYSTEM SUMMARY
Tank Volume (Gallons)
0 0
Well Production Rate (GPM)
1 Not given
Number of Existing Water Taps Number of Planned Future Water Taps
24 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
3,194,000 21,097 4,581
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given

Glory Hole Homeowners Association does not have individual water meters for its customers.

They have collected water quality data that is available.

A local Homeowners association governs this system. The system is reported to be in good
condition. This system does not have standby power, and does not provide fire protection. The
largest issue this system faces is that they need a water storage tank, and there are possible

easement issues.

The board of this system was unsure whether of not they would prefer a regional system to take

over the operation of their system.

8.21 GREEN VALLEY ESTATES IMPROVEMENT AND SERVICE
DISTRICT

This system is located north of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).
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TABLE 8.22
GREEN VALLEY ESTATES IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 150,000
Well Production Rate (GPM)
1 80
Number of Existing Water Taps Number of Planned Future Water Taps
22 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
9,879,000 73,903 8,677
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
20 Not given

Green Valley Estates does not have individual water meters for its customers and they disinfect

their water using sodium hypochlorite. They have collected water quality data that is available.

A local Improvement and Service District governs this system which has been reported in good
condition. This system does not have standby power, is a gravity feed system and provides fire
protection. All users of this system are residential and it is reported that supply is the biggest

issue that the system faces.

8.22 HIGHVIEW MOBILE HOME PARK (AFFORDABLE RESIDENCE
COMMUNITY)

This system is a consecutive system and is already tied into the City of Gillette water system.
They buy water from the City of Gillette, redistributing it to their residents and do not have any

wells or tanks.

8.23 HITCHING POST TRAILER COURT

This system is located south of Gillette. Information included in the table below was obtained

from the inventory forms (Appendix B).
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TABLE 8.23

HITCHING POST TRAILER COURT SYSTEM SUMMARY
Tank Volume (Gallons)
1 20,000
Well Production Rate (GPM)
1 20
Number of Existing Water Taps Number of Planned Future Water Taps
33 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

Not Given Not Given Not Given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
35 Not Given

Hitching Post Trailer Court does not have individual water meters for its customers. Their
customers pay a bulk water charge and they disinfect their water using sodium hypochlorite.

They have collected water quality data that is available.

This system appears to be in good repair. The well is inside of the pump station and the tank is
connected to the pump station. The elevation of the tank is 4675 feet. It was not indicated

whether or not they are interested in joining a regional system in the survey.

8.24 HOY MOBILE HOME PARK

This system is located north of Gillette. Information included in the table below was obtained

from the inventory forms (Appendix B).

TABLE 8.24
MOBILE HOME PARK SYSTEM SUMMARY
Tank Volume (Gallons)
1 16,000
Well Production Rate (GPM)
Not given Not Given
Number of Existing Water Taps Number of Planned Future Water Taps
50 Not Given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

5,705,000 19,258 11,677
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
30-50 Not Given
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Hoy Mobile Home Park does not have individual water meters for its customers. Their
customers pay a bulk water charge and they disinfect their water using sodium hypochlorite.

They have collected water quality data that is available.

This is a small, private system, with the well being located in a pasture away from the tank. The
tank is located near the homes that are served. There is one welding shop that is also
connected to the system which does not currently provide fire protection. It was reported that

there are currently no water quality issues associated with this system.

8.25 INTERSTATE INDUSTRIAL PARK

This system is located within the Gillette city limits on the east side of the City. Information

included in the table below was obtained from the inventory forms (Appendix B).

TABLE 8.25
INTERSTATE INDUSTRIAL PARK SYSTEM SUMMARY
Tank Volume (Gallons)
1 24,000
Well Production Rate (GPM)
1 80
Number of Existing Water Taps Number of Planned Future Water Taps
50 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
3,900,000 15,677 11,742
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
30-50 Not given

Interstate Industrial Park does not have individual water meters for its customers and they
disinfect their water using sodium hypochlorite. They have collected water quality data that is

available.

This system is governed by a Water and Sewer District and has been reported to be in fair

condition. This system does not provide fire protection and has only commercial customers.
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8.26 LAKEVIEW MOBILE HOME PARK

This system is located north of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).

TABLE 8.26
LAKEVIEW MOBILE HOME PARK SYSTEM SUMMARY
Tank Volume (Gallons)
1 18,000
Well Production Rate (GPM)
1 11
Number of Existing Water Taps Number of Planned Future Water Taps
19 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
1,233,000 4,871 3,194
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
30-50 Not given

Lakeview Mobile Home Park disinfects their water using sodium hypochlorite. They have

collected water quality data that is available.

This is a private system and is reported to be in fair condition. The piping within the well house
is small PVC pipe. This system does not have standby power and does not provide fire

protection. Adequate supply was listed as the largest issue that this system faces.

8.27 LEAMASTER ENTERPRISES

No inventory response received.

8.28 MEADOW SPRINGS IMPROVEMENT AND SERVICE DISTRICT

This system is located northeast of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.27
MEADOW SPRINGS IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 17,000
Well Production Rate (GPM)
1 16
Number of Existing Water Taps Number of Planned Future Water Taps
Not given Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
1,552,000 13,129 2,516
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given

Meadow Springs Improvement and Service District does not have individual water meters for its
customers and they disinfect their water using sodium hypochlorite. They have collected water

guality data that is available.

A local Improvement and Service District governs this system which is reported to be in fair
condition. This system does not have standby power and does not provide fire protection. This
system needs additional wells and a bigger tank, but the water quality is reported as good.
Supply and ownership of the system, tank size and additional wells are the largest issues this

system faces.

The board members governing this system would not like a regional system to take over the
operation of their system. They would possibly be interested in a raw water purchase and when
asked what would be their preferred management structure for a regional system, they
responded with “what are the options?” When asked what issues would limit their participation in
a regional system, they stated high cost and loss of local control. They also stated they feel a
regional water system would not be in the best interest of the people of Meadow Springs or

Campbell and Crook counties.

8.29 MEANS IMPROVEMENT AND SERVICE DISTRICT

This system is located to the north of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.28
MEANS IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 167,000
Well Production Rate (GPM)
1 88
2 88
Number of Existing Water Taps Number of Planned Future Water Taps
108 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
30,411,000 139,097 45,452
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given

Means Improvement and Service District does have individual water meters for its customers
and they disinfect their water using chlorine gas. They have collected water quality data that is

available.

This is one of the larger systems surveyed and a water and sewer district governs it. It was not
stated in the survey whether or not there are commercial users, but knowledge of this coverage

area suggests that this system serves a mix of residential and commercial users.

8.30 NICKELSON FARMS WATER COMPANY

This system is located to the southeast of the City of Gillette. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.29
NICKELSON FARMS WATER COMPANY SYSTEM SUMMARY
Tank Volume (Gallons)
1 68,000
2 68,000
3 36,000
Well Production Rate (GPM)
1 80
2 94
Number of Existing Water Taps Number of Planned Future Water Taps
Not given Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

19,000,000 143,419 14,161
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
80-pressure, 30-60-gravity Not Given

Nickelson Farms Water Company has individual water meters for its customers and they

disinfect their water using chlorine gas. They have collected water quality data that is available.

Nickelson Farms Water Company is an older system with an estimated age of over 25 years
that serves only residential users. This system serves customers through gravity lines as well as
pressurized lines. The fees paid for the water received from this system also include costs for
roads and other items. The water quality of this system is reported as good, with the only

concern being system age.

8.31 OVERBROOK SUBDIVISION

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).
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TABLE 8.30
OVERBROOK SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 36,000
Well Production Rate (GPM)
1 60
Number of Existing Water Taps Number of Planned Future Water Taps
23 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

4,010,000 13,871 5,032
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
90 80

Overbrook Subdivision has individual water meters for its customers and they disinfect their

water using sodium hypochlorite. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported to be in good

condition and does not provide fire protection.

8.32 PEOPLES IMPROVEMENT AND SERVICE DISTRICT

This system is located south of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).

TABLE 8.31

PEOPLE’'S IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 95,300
Well Production Rate (GPM)
1 75
Number of Existing Water Taps Number of Planned Future Water Taps
52 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

9,231,000 64,000 14,806
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not given Not given
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People’s Improvement and Service District has individual water meters for its customers and
they disinfect their water using chlorine gas. They have collected water quality data that is

available.

A local Improvement and Service District governs the system which appears to be in good

condition. The elevation of the tank is 4837 feet.

8.33 RAFTER D IMPROVEMENT AND SERVICE DISTRICT

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.32

RAFTER D IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 17,000
Well Production Rate (GPM)
1 Not given
Number of Existing Water Taps Number of Planned Future Water Taps
16 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

3,085,000 24,742 4,194
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
40 40

Rafter D Improvement and Service District does not have individual water meters for its
customers and they disinfect their water using sodium hypochlorite. They have collected water

guality data that is available.

A local homeowners association governs this system which has been reported in good
condition. This system does not provide fire protection and does not have standby power due to
it being a gravity system. The largest issue this system faces is adequate supply due to only

having one well.
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8.34 RAG COAL WEST INC/RAWHIDE SCHOOL

Inventory form was left blank.

This system is located to the north of Gillette and appears to be in good repair. There are two

wells providing water to one tank in the system.

8.35 RIDGEWAY COMMUNITY WELL ASSOCIATION

This system is located 10 miles southwest of the Gillette city limits. Information included in the

table below was obtained from the inventory forms (Appendix B).

TABLE 8.33
RIDGEWAY COMMUNITY WELL ASSOCIATION SYSTEM SUMMARY
Tank Volume (Gallons)
1 9,240
Wells Production Rate (GPM)
2 100
Number of Existing Water Taps Number of Planned Future Water Taps
19 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
Unknown at this time Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Gravity from tank 25-80

Ridgeway Community Well Association does not have individual water meters for its customers
and they disinfect their water using sodium hypochlorite. They have collected water quality data
that is available.

This is a privately owned system which is reported to be in good condition and is four years old.
This system does not provide fire protection and does not have standby power due to it being a
gravity system. Users of this system pay a $30.00 a month base rate and they have recently
installed 2 new pumps. The water serves people living on 40 acre parcels. The elevation is high
and the wells had to be drilled so deep that the cost per parcel kept climbing. They installed
some pipelines to some acreage that didn’t have water. The largest issue the system operators
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see in this being part of a regional system is its distance of 10 miles from Gillette. They feel

tieing into the city’s water would be cost prohibitive.

8.36 ROZET RANCHETTES LLC

This system is located east of the Gillette city limits. Information included in the table below was

obtained from the inventory forms (Appendix B).

TABLE 8.34
ROZET RANCHETTES LLC SYSTEM SUMMARY
Tank Volume (Gallons)
1 200,000
Well Production Rate (GPM)
1 50
Number of Existing Water Taps Number of Planned Future Water Taps
Not given Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
Not given Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
80 80

Rozet Ranchettes LLC does have individual water meters for its customers and they disinfect

their water using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported to be in good
condition and is one year old. This system does not provide fire protection and does not have
standby power. The largest issue faced by this system is water sitting too long in the tank due to
the low number of users. The water that this system produces contains fairly high levels of iron.

Fees for this system also include costs for roads.

8.37 SECTION 4 WATER SYSTEM INC.

This system is located north of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).
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TABLE 8.35
SECTION 4 WATER SYSTEM INC SYSTEM SUMMARY
Tank Volume (Gallons)
1 Not given
Well Production Rate (GPM)
1 Not given
Number of Existing Water Taps Number of Planned Future Water Taps
42 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
2,321,000 7,710 6,968
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
50 Not given

Section 4 Water System Inc. disinfects their water using sodium hypochlorite. They have

collected water quality data that is available.

This is a privately owned system that is reported to be in good condition. This system does not
have standby power and does not provide fire protection. There are no residential taps on this

system, only business taps.

8.38 SLEEPY HOLLOW SUBDIVISION

Sleepy Hollow Subdivision is located to the southeast of the Gillette city limits. Information

included in the table below was obtained from the inventory forms (Appendix B).

TABLE 8.36
SLEEPY HOLLOW SUBDIVISION SYSTEM SUMMARY
Tank Volume (Gallons)
1 350,000
2 250,000
Wells Production Rate (GPM)
5 500
Number of Existing Water Taps Number of Planned Future Water Taps
420 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
38,359,000 138,968 100,258
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
50 65

I—DR Page 82



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

Sleepy Hollow Subdivision has individual water meters for its customers and they disinfect their

water using chlorine gas. They have collected water quality data that is available.

This is a larger system that is well kept. It is governed by an Improvement and Service District,
supplies only residential users and is reported to have good reliability. Since the water to the
users is currently all fed by gravity there is no backup power. There is a booster pump that could
service part of the system from their lower tank, but it is not currently being used. This system
has a fire pump installed to provide fire protection. The fee paid by the users of this system also

includes the costs of street maintenance.

The board members governing this system would not like a regional system to take over the
operation of their system. They would be interested in a raw water purchase structure only as a
backup source in emergency. They currently do not have any water quality concerns with their
system. When asked what would be their preferred management structure for a regional
system, they responded with it being a joint powers board. They would like equal
representation, not just the City of Gillette or Campbell County governing. They want all systems
that are taken over to have a voice. When asked issues would limit their participation in a
regional system, they stated that being taken over by a higher taxing agency (City of Gillette),

and leaving them with nothing.

TABLE 8.37

SLEEPY HOLLOW (CENTRAL CAMPBELL COUNTY IMPROVEMENT AND SERVICE
DISTRICT) WELLS

Well Year Total Depth Pumping

Name Completed L (ft) Capacity (gpm) Comments
Well No. 1 1978 1,180 N/A No longer in production.
Well No. 2 1981 1,164 140
Well No. 3 1982 1,478 140
Well No. 4 1988 1,965 150
Well No. 5 1995 2,410 150
Well No. 6 2004 N/A 300 Anticipated long-term yield.

Total Capacity 880 Does not include Well No. 1

! Depths are measured below ground level (bgl)
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TABLE 8.38

SLEEPY HOLLOW (CENTRAL CAMPBELL COUNTY IMPROVEMENT
AND SERVICE DISTRICT) STORAGE RESERVOIRS

Year Capacity Diameter HWL Base
Name Built (MG) (ft) (ft) Elevation (ft)
CCCI&SD No. 1 Not Known 0.35 Not Known Not Known Not Known
CCCI&SD No. 2 Not Known 0.19 Not Known Not Known Not Known

8.39 SOUTHFORK ESTATES

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.39
SOUTHFORK ESTATES SYSTEM SUMMARY
Tank Volume (Gallons)
1 44,000
Well Production Rate (GPM)
1 45
Number of Existing Water Taps Number of Planned Future Water Taps
46 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

6,284,000 4,345 Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
30-50 Not given

Southfork Estates has individual water meters for its customers and they disinfect their water

using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs the system which appears to be in good
condition. This system does not have standby power due to the system being gravity and does

not provide fire protection. All of the users on this system are residential.
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8.40 SOUTHSIDE WELL IMPROVEMENT AND SERVICE DISTRICT

This system is located in the southern part of Gillette. Information included in the table below

was obtained from the inventory forms (Appendix B).

TABLE 8.40
SOUTHSIDE WELL IMPROVEMENT AND SERVICE DISTRICT SYSTEM SUMMARY
Tank Volume (Gallons)
1 5000
Well Production Rate (GPM)
1 30
Number of Existing Water Taps Number of Planned Future Water Taps
19 4
Annual Water Usage (Gallons) Peak Summer Usage | Peak Winter Usage
(Gallons) (Gallons)
2,000,000 1,040,000 / month 294,000 / month
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
45 50

This is a small system that is within the city limits of Gillette. It is located just off of HWY 59 on

Carlisle Street in the southern part of Gillette.

Southside Well Improvement and Service District does not have individual water meters for its
customers. Their customers pay a bulk water charge of 70 dollars per month for residential
customers and 100 dollars per month for commercial customers. They disinfect their water
using sodium hypochlorite and they have collected water quality data that is available. An
Improvement and Service District governs this system and it is reported to have fair reliability.
This system is 40 years old, does not provide fire protection to its customers and standby power

is provided by a portable generator.

This system appears to be in good repair. The well, pump station and tank are all located next
to each other. Itis reported that the homeowners are interested in following and possibly joining
in on the regional system. It was asked that their operator be contacted for more information.
The largest issue this system faces is the cost related to small size and complying with all EPA
and State Regulations. There are no water quality issues for the system, it is reported that the

water quality is great, soft and tastes good.
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8.41 STONE GATE ESTATES

This system is located southwest of the Gillette city limits. Information included in the table

below was obtained from the inventory forms (Appendix B).

TABLE 8.41
STONE GATE ESTATES SYSTEM SUMMARY
Tank Volume (Gallons)
1 110,000
2 110,000
Well Production Rate (GPM)
1 61
2 65
Number of Existing Water Taps Number of Planned Future Water Taps
67 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

14,456,000 103,032 16,903
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
50 Not given

Stone Gate Estates has individual water meters for its customers and they disinfect their water

using chlorine gas. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported to be in good
condition. This system does not have standby power, is a gravity system and the water quality is
reported as good. The current monthly fees which include road costs are a base rate of $80.00
for 20,000 gallons, $1 per 1000 gallons for 20,000 to 30,000 gallons, $2 per 1000 gallons for
30,000 to 50,000 gallons, and $5 per 1000 gallons for 50,000 gallons and above.

The board members governing this system were spilt on whether they would like a regional
system to take over due to a lack of information. They would be interested in a raw water
purchase if the terms were attractive. When asked what would be their preferred management
structure for a regional system, they responded with it being joint powers. When asked what
issues would limit their participation in a regional system, they stated cost, water quality,

maintenance and future ownership of the existing infrastructure.
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8.42 STROUP TRAILER COURT

This system is located southeast of Gillette. Information included in the table below was

obtained from the inventory forms (Appendix B).

TABLE 8.42
STROUP TRAILER COURT SYSTEM SUMMARY
Tank Volume (Gallons)
1 10,000
Well Production Rate (GPM)
1 20
Number of Existing Water Taps Number of Planned Future Water Taps
36 Not Given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not Given Not Given

Stroup Trailer Court does not have individual water meters for its customers. Their customers
pay a bulk water charge and they disinfect their water using sodium hypochlorite. They have
collected water quality data that is available.

This system is a private system that is 10 years old. Upon viewing the system, it is in need of
maintenance and upgrades.

8.43 WARD CREEK LANDOWNERS ASSOCIATION

This system is located northeast of Gillette. Information included in the table below was

obtained from the inventory forms (Appendix B).
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TABLE 8.43

WARD CREEK LANDOWNERS ASSOCIATION SYSTEM SUMMARY
Tank Volume (Barrels)
1 750
Well Production Rate (GPM)
1 50
Number of Existing Water Taps Number of Planned Future Water Taps
26 2
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter

Usage (Gallons) Usage (Gallons)

Not given 30,000 15,000-16,000
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
50-70 70

Ward Creek Landowners Association does not have individual water meters for its customers
and they disinfect their water using sodium hypochlorite. They have collected water quality data

that is available.

This system is a private system that was built when the subdivision was established in 1981 and
is in need of maintenance. This system provides one fire hydrant and the users pay $40.00 per
month, which includes road maintenance costs. The largest issue this system faces is
development of new wells in the area affecting their well. The water quality issues affecting this

system are hard water, iron and manganese.

The board members governing this system would not like a regional system to take over the
operation of their system. They said they didn’t want the cost of installing water meters. They
would be interested in buying raw water if the quality was good and something happened to
their well. They currently do not have any water quality concerns with their system just as long
as it is clear, good tasting and bacteria free. When asked what would be their preferred
management structure for a regional system, they responded that they would like to keep their
own system with someone else augmenting it, to be provided with a stable supply and for
supply not to be rationed. When asked what issues would limit their participation in a regional

system, they stated potable water, cost of installing meters and stability of supply.
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8.44 WESTERN FUELS-WYOMING INC.

Information included in the table below was obtained from the inventory forms (Appendix B).

TABLE 8.44
WESTERN FUELS-WYOMING INC. SYSTEM SUMMARY
Tank Volume (Gallons)
1 20,000
Well Production Rate (GPM)
1 190
Number of Existing Water Taps Number of Planned Future Water Taps
1 Not given
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
Not given Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
40-60 Not given

Western Fuels-Wyoming Inc. is a privately owned system for one coal mine. They disinfect their
water using sodium hypochlorite and have collected water quality data that is available. This
system appears to be in good condition and field survey information was not collected for it due
to it being a coal mine system.

8.45 WESTRIDGE WATER USERS ASSOCIATION

This system is located in the southwest portion of the City of Gillette. It is inside of the city limits
of Gillette. Information included in the table below was obtained from the inventory forms
(Appendix B).
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TABLE 8.45
WESTRIDGE WATER USERS ASSOCIATION SYSTEM SUMMARY
Tank Volume (Gallons)
1 42,000
2 42,000
3 10,000
Well Production Rate (GPM)
1 105
2 25
Number of Existing Water Taps Number of Planned Future Water Taps
68 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
Not given Not given Not given
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not Given Not Given

Westridge Water Users Association has individual water meters for its customers and they
disinfect their water using sodium hypochlorite. They have SDWA reports available for water

guality data that has been collected.

All of the taps on this system are for residential use and a homeowners association governs it.
This system is reported to have good reliability and to provide fire protection for its users,
although the storage capacity of their tanks would restrict this. They have not conducted any
recent water studies and there is not backup power for the system. Fees collected from the
water users do not include costs for roads or other fees. The current rate for water on this
system is $1.10 per 1000 gal, with a minimum fee of $20 per month. Feedback was not given
for the interest of the system to connect to a regional water system.

8.46 WESTVIEW MANUFACTURED HOME COMMUNITY

This system is a consecutive system and is already tied into the City of Gillette water system.
They buy water from the City of Gillette, redistributing it to their residents and do not have any

wells or tanks.

8.47 WRANGLER ESTATES

This system is located north of the Gillette city limits. Information included in the table below

was obtained from the inventory forms (Appendix B).
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TABLE 8.46
WRANGLER ESTATES SYSTEM SUMMARY
Tanks Volume (Gallons)
1 65,750
2 65,750
Well Production Rate (GPM)
1 65
2 35
Number of Existing Water Taps Number of Planned Future Water Taps
87 99
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
18,236,671 155,000 25,000
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
45-70 60

Wrangler Estates does not have individual water meters for its customers and they disinfect

their water using chlorine gas.

This system is a privately owned public utility which is reported to be in good condition and is
five years old. Water is also provided to three shops which are on lots Zoned I1. This system
has standby power; a generator is located at 3350 Little Powder River Rd, but does not provide
fire protection. This system needs to increase the well production capability and replace well No.
2, so either well can produce peak water demand. A flat rate of $60.00 per month is charged for

water service on this system.

The board members governing this system would not like a regional system to take over the
system operation. They would possibly be interested in a raw water purchase. When asked
what would be their preferred management structure for a regional system, they responded with
private/public utility. Board members stated that cost and water quality would limit their
participation in a regional system. This system does not currently have any water quality

concerns.
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SECTION 9.0
REVIEW OF AVAILABLE WATER SUPPLIES

As part of the study the historical pumping records of the City’s well fields and previous master
planning studies were reviewed to evaluate the existing available capacity of the City’s water
sources. The City has taken steps to address short-term water demand needs and will be
taking additional actions. Two Fort Union wells were re-drilled in 2007 and the City plans to re-
drill five additional Fort Union wells in the summer of 2008. The water right records of the City

of Gillette’s well sources are tabulated in Appendix D.

9.1 EXISTING AVAILABLE CAPACITY

As described in Sections 9.4 and 9.5, water right and water quality implications have a
significant affect on the City’s sources of supply. During recent meetings with the Wyoming
State Engineer’s Office (WSEOQ) the City now understands that their groundwater sources will
be subject to annual and 10-year well production caps. The groundwater production caps were
based upon applying a 125% growth allowance to the past 10 years of historical production
data. WSEO will allow the City to increase production caps through the issuance of new WSEO
groundwater permits in an expanded Madison well field. Due to the noticeable affects on a non-
sustainable drinking water quality resource, WSEO will constrain any growth in production caps
for the City’s wells using the Fort Union formation.

In addition, the capacity of the City’s existing well sources will tend to decline over time. All the
City’s wells were pump tested by WSEO in recent year's to determine the instantaneous

production rates for water right proof documents. WSEO completed the well pump testing and
preparation of the proof documents for the purpose of adjudicating all of Gillette’s groundwater

rights. The adjudicated proof pumping rates are summarized in Table 9.1.

All of Gillette’s 13 Fort Union wells are screened in a zone known as the “lower formation.” The
wells previously active in the “upper formation” have been re-drilled or abandoned. The City of
Gillette relies on a number for these wells as “core” wells that are in production almost year
round, as noted in Table 9.1. The core wells operated an average of 240 days per year
according to 2007 well production records. For the core wells, the maximum operation was 298

days for S-24 and the minimum operation was 153 days for S-26.
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TABLE 9.1

EXISTING CAPACITY AND PREDICTED POTENTIAL CAPACITY TO MEET FUTURE
SHORT-TERM DEMANDS

Table 9.1 Existing Capacity and Predicted Potential Capacity to Meet Future Short-Term Demands

2007 Future  Potential 2007 Future
WSEO Proof Operating Operating Yield Operation  Operation 2007 2007 Short-Term
Well Year Pumping Rate Rate Increase Number of Number of  Production Production Production
Name Installed Rates (gpm) (gpm) (gpm) (gpm) days run  days run (MG) (AF) Potential (AF)
Fort Union Formation
S-9" 1976 1 83 250 167 276 129 33.0 101 143
s-12* 2007’ 350 0 350 0 129 0.0 0 200
S-17° 1978 150 124 250 126 148 129 26.4 81 143
S-18° 1978 1 129 250 121 256 129 47.6 146 143
s-19° 1978 125 114 250 136 208 129 34.1 105 143
s-20° 2007 300 237 300 53 129 18.1 56 171
s-21° 1998 125 142 140 81 129 16.6 51 80
s-22° 1997 100 82 82 246 129 29.0 89 47
s-23° 1998 125 116 116 247 129 41.3 127 66
S-24° 1997 150 150 150 298 129 64.4 198 86
s-25° 1997 125 125 125 31 129 5.6 17 71
S-26° 1998 150 113 113 153 129 24.9 76 64
S-27 1998 150 118 250 132 87 129 14.8 45 143
1,852 1,533 2,626 682 2,084 1,677 356 1,092 1,497
WSEO Ave CAP 1,500
WSEO Max CAP 1,700
Lance/Fox Hills Formation 21.6% 23.4%
FH-3° 1975 875 277 650 114 0 45.5 140 0
FH-4 1982 550 500 500 20 16 14.4 44 35
FH-5 1998 625 500 500 0 0 0.0 0 0
2,050 1,277 1,650 134 16 60 184 35
1%
Madison Formation
M-1° 1980 750 541 541 127 157 98.9 304 375
M-2° 1980 950 482 482 221 157 153.4 471 334
M-3° 1980 1,050 963 963 78 157 108.2 332 668
M-4° 1980 825 749 749 212 157 228.7 702 520
M-5° 1980 800 506 506 107 157 78.0 239 351
M-6° 1980 750 393 393 151 157 85.5 262 273
m-7° 1981 650 623 623 67 157 60.1 184 432
M-8° 1981 650 572 572 65 157 53.5 164 397
M-9° 1996 1075 1084 1075 129 157 201.4 618 746
M-10° 1996 1225 1100 1100 102 157 161.6 496 763
8,725 7013 7004 1259 1570 1229.1 3,772 4,859
75% 76%
2007 Total 2007 2007
Total Future Production | Production Future
(GPM) | (GPM) (MG) (AF) Production
Notes: 9,823 11,280 1,645 5,047 6,392
1. WSEO did not pump test wells for adjudication due to mechanical failures.
2. This FoxHills well was operated only during the reverse osmosis pilot project in 2007. 2,083
3. Core Fort Union wells. WSEO Ave CAP 6,400 AF
4. Non-core Fort Union wells. WSEO Max CAP 7,100 AF
5. High capacity cavity Madison wells.
6. Non-cavity Madison wells.
7. Includes a S-12 enlargement (100 gpm) filed with WSEO in 2008 after re-drilling.
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The Fox Hills/Lance Formation wells have high fluoride concentrations and high TDS levels that
exceed the primary and secondary MCLs. For these reasons, the City does not produce from
the wells unless the circumstances are dire during the peak summer months. As indicated in
Table 9.1, the City plans future operations for FH-4 because of its better water quality

parameters.

The City continuously relies on ten Madison Formation wells that have a total instantaneous
production rate of 8,725 gpm. The high capacity cavity Madison wells that are heavily relied
upon are M-10, M-9, M-3, M-4, and M-2. These wells intercept the solution cavities of the
limestone so yields are very high without any significant drawdown. The wells are operated in
order of sequence listed earlier, but M-9 and M-10 are not used in the winter due to
condensation issues. In 2007 the high capacity cavity wells operated an average of 148 days
with a maximum of 221 days for M-2 and a minimum of 78 days for M-3.

Madison formation well water is known to be “very hard” with CaCOj3; concentrations at
approximately 500 mg/l. Due to the hardness of the water, the Madison well water must be

blended with the “soft” Fort Union well water to be acceptable as a drinking water source.

9.2 PREVIOUSLY INVESTIGATED SUPPLIES

Various alternatives have been evaluated previously for meeting the short-term and long-term
supply needs of the Gillette water system. The short-term alternatives to meet water demands
over the next eight years included continued reliance and expansion of the Fort Union aquifer
sources, expansion and treatment of Fox Hills/Lance Formation sources, and use of coal bed

methane water.

The long-term alternatives to meet a 30 year planning period that were previously studied
included: 1) surface water impoundment and treatment of Madison water; 2) groundwater
storage and retrieval of Madison water in Fort Union formation; 3) coal bed methane water; and
4) an expanded Madison Well Field and Transmission Pipeline. The City of Gillette has

selected to expand the Madison Well Field and to install a parallel transmission pipeline.

9.2.1 Short-Term Alternatives

Currently, the City has selected the short-term alternative of greater reliance on existing Fort

Union wells. The older Fort Union wells will be re-drilled to increase the yields and meet short
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term needs. Section 9.3.2 describes efforts taken to increase the production capability of the

Fort Union well supplies.

Another potential short-term alternative investigated previously was the expansion of well
sources in the Fox Hills/Lance Formation. As noted earlier, the City of Gillette does not typically
rely on the three Fox Hills/Lance wells due to poor water quality. This alternative was previously
investigated to meet the short-term water supply needs of the Gillette area (2007 Gillette Long-
Term Water Supply System 2007 Gillette Long-Term Water Supply Study). The following
proposed five treatment alternatives to reduce these contaminants to drinking water standards
were considered:

e Reverse Osmosis

o Electrodialysis (ED) and Electrodialysis Reversal (EDR)

e |on Exchange (IX)

¢ lon Exchange plus Reverse Osmosis (IX/RO)

o Electrodialysis and Electrodialysis Reversal plus Reverse Osmosis (ED-EDR/RO)

Two out of five treatment alternatives reviewed in the previous master planning report were
found to be feasible. In addition four different technologies were considered for handling the

concentrate or reject water from the treatment processes:
e Surface Water Disposal
e Disposal to Sewer/Wastewater Treatment Plant
o Deep Well Injection via Class 1 Well
e Evaporation Ponds

The only two disposal methods found to be feasible were deep well injection and evaporation
ponds. The estimated cost for construction of a deep injection well was $7.7 to $8.9 million and

a 625 acre evaporation pond was $45.6 million.

The total costs which include the capital construction costs of the feasible treatment alternative
were as follows:
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e Reverse Osmosis:  $18.3 million or $13,555 per gpm for 1350 gpm of finished water
supply

e Reverse Osmosis + lon Exchange: $20.0 million or $12,679 per gpm for 1530 gpm of

finished water supply

Finally, coal bed methane water was reviewed as a potential short-term water supply
alternative. The report proposed the delivery of water to Pump Station No. 1 where gas
stripping equipment is currently used to strip gasses from the Fox Hills and Fort Union well
water. During an informational meeting, the CBM operators expressed concerns about liability,
delivery rates, cost sharing and timing. Since the rate and availability of this water supply is
completely dependent upon CBM operators willing to enter into agreements and due to the
above concerns, the use of coal bed methane water was not considered a reliable option at this

time.

Another proposed short-term solution is to temporarily treat the Fox Hills wells. This option
considered the use of a skid mounted treatment plant that would discharge partially to a deep
injection well and partially to the Gillette Wastewater Treatment Plant (WWTP). The estimated
daily disposal cost to produce up to 1,530 gpm per day is as high as $75,000 for deep well
injection. This operation and maintenance cost is excessive; although, this water supply
alternative should not be ruled out. If the selected long-term supply alternative is not
implemented fast enough, the City of Gillette should be ready to temporarily treat the Fox Hills

well sources as an interim water supply measure.

9.2.2 Long-Term Alternatives

The previous master planning report (2007 Gillette Long-Term Water Supply Study) considered
locating a new surface water reservoir east of Gillette. The reservoir would serve as a source to
meet future daily peak demands. The reservoir storage would serve to augment the existing
capacity of well fields and existing Madison transmission line during the June through
September months. The reservoir source would be filled by over pumping the existing Madison
pipeline during non-peak demand periods, November through April months. The estimated
required storage to meet the Year 2037 peak daily demands of 30.6 MGD estimated in the 2007
Gillette Long-Term Water Supply Study is 2400 acre-feet. Since this water will be stored in an
open reservoir, the reservoir supply will need to be treated as a surface water source. The City

of Gillette would have to comply with the regulatory requirements of the USEPA Surface Water

I—DR Page 96



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

Treatment Rule which requires filtration and redundant disinfection systems. The previous
report considered the construction of an 18 MGD water treatment plant built in two phases, 9

MGD for each phase.

Another long-term supply alternative considered groundwater storage and recovery of Madison
water in the Fort Union aquifer. The same wells used for injecting the excess water pumped by
the Madison wells would extract water from the Fort Union formation. These projects are
referred to as “aquifer storage recovery” (ASR). If the groundwater remains in a closed system
it will likely only need to be disinfected prior to injection; thereby, avoiding the cost of treating the
water supply as a surface water source. A well field of 45 individual Fort Union wells was
proposed for this project. The City of Gillette would be required to obtain a Class V well permit
from the Underground Injection Control (UIC) Program of WDEQ Water Quality Division. These
permits would be subject to a public notice process. WDEQ/WQD would likely require
significant monitoring and operational requirements with the conditions of approved permits.
Various unknown factors would need to be addressed through a feasibility assessment and a
field test program before this alternative could be considered further. Some of the unknown
factors are the water quality of recharge water and its affect on the native Fort Union water

guality; potential well plugging, hydrogeologic considerations, and geochemical mixing effects.

The 2007 Gillette Long-Term Water Supply Study recommended construction of a parallel
Madison transmission pipeline and a expanding the existing Madison well field as the preferred
long-term solution. During the preparation of this study, WWDC requested that the study focus
on the implementation of the second Madison pipeline alternative, and that other alternatives
not be investigated further. The potential conceptual details of this selected water supply

alternative for serving a regional water system are provided in the next Section.

9.3 POTENTIAL WATER SOURCES

The Madison and Fort Union wells are the firm supply sources that the City currently relies on
for their water system. These formations will also serve as the water sources for expansion of
Gillette's water system. The Fox Hills/Lance Formation wells are only relied upon during water

supply deficits periods due to their poor water quality.

9.3.1 New Madison Wells
The Madison System is comprised of the Whitewood Dolomite, the Englewood Limestone, the
Madison Limestone and the Minnelusa Formations (sandstone). This combined thickness of the

aquifer system formation is anywhere from 1,200 to 2,000 feet thick in the northern portion of
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the Powder River structural basin and about 1,300+ feet thick in southern locations of the basin.
This formation consists of sandstone, fine- to coarse-grained with interbedded limestone,
dolomite and shale. The system outcrops along basin margins but can be buried by as much as
15,000 feet of overlying rock in the central basin. The most productive members are the two
uppermost formations, the Minnelusa Formation and Madison Limestone. The Madison System
is recharged from infiltration of rainfall through outcrops. This system will produce large
guantities of water, exceeding 1,000 gallons per minute. Water from this system is used for the
municipal water supplies for Gillette and many other municipalities in northeastern Wyoming,
serving other public water supplies along with domestic and stock use. The northeastern
Wyoming municipalities with Madison wells include Hulett, Kaycee, Midwest, Newcastle, Osage,
Pine Haven, Sundance, and Upton. The water quality varies from low dissolved solids at
outcrop locations to high dissolved solids (>3,000 mg/L) in the deep basin areas.

The flow direction of the Madison aquifer water is toward the center of the basin from exposed
outcrop recharge areas and a northward subsurface outflow to Montana. The recharge to the
Madison aquifer in Wyoming is by precipitation infiltrating into outcrop areas. No reports
indicate significant vertical leakage or stream losses. The published reports on recharge
considered recharge to Madison Limestone outcrops in the Powder River structural basin for
their estimates rather than to the entire Madison aquifer system. The recharge estimates varied
from 75,250 acre-feet/year to 8,300 acre-feet/yr (Feathers, Kenneth R., 1981) with a more likely

emphasis on the higher estimate.

The anticipated location of the new wells is just to the east-northeast of the existing well field.
The new Madison well field would consist of ten new wells with a potential individual yield of
1,430 gpm. To achieve this yield it will be necessary is to drill new wells that intercept the
solution cavities in the limestone or perform hydraulic fracturing of the completed wells to
enhance yields. The anticipated firm yield of this new well field is 12,870 gpm with one well out

of service.

9.3.2 New Fort Union Wells
The Fort Union aquifer is often considered together with the Wasatch formation as the Fort
Union/Wasatch System. This Fort Union and Wasatch Formations combined is up to 3,870 feet
thick and consists of sandstone, fine to medium grained with interbedded siltstones, coal, and
shale. This system can produce up to 350 gallons per minute for each well with several
hundred feet of drawdown. The water quality of this system varies from 200 to >8,000 mg/L,

TDS, with water quality best near infiltration areas. Water from this system has been used for
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municipal/public water supply along with domestic, stock and industrial uses. In particular, this
system serves the existing municipal uses for the City of Gillette, water supply needs of the

outlying rural water systems, many other private domestic and industrial water needs.

The Fort Union is further defined as the Tongue River Member or the “upper formation” and the
Tullock and Lebo Members or “lower formation.” All of Gillette’s 13 Fort Union wells are
screened in a zone known as the “lower formation.” The wells previously active in the “upper
formation” have been re-drilled or abandoned. In addition, the water quality of groundwater
from this “upper formation” exceeded the USEPA primary and secondary drinking water

standards.

The City plans to re-drill five Fort Union wells during the summer of 2009. The City previously
re-drilled two Fort Union wells with its own funds. The purpose of the re-drilled wells is to
increase the instantaneous and longer term yields and lengthen the pump life of the well
sources. The City will rely on this increased well production to meet its short-term water supply
needs until a long-term water supply project can be fully implemented.

The two new re-drilled wells S-12 and S-20 experienced increased yields equal to 350 gpm and
300 gpm, respectively. These new wells were constructed with reverse circulation drilling
methods and with a gravel pack design. The new Fort Union wells will be drilled immediately
adjacent to the existing wells. The older pre-1980 Fort Union wells have been selected as
candidates for re-drilling, S-9, S-17, S-18, S-19. In addition, one more recently drilled well has
been selected for re-drilling, S-27, if needed. Depending upon the yields of the re-drilled wells,
the City plans to use existing well collector pipelines or will replace any pipelines that are
undersized. The estimated yield achievable for the re-drilled wells is 250 gpm. Based upon the
2007 operating rates for each of these five wells, the total expected increase in operating yields
is 682 gpm. S-12 well did not operate in 2007 because it was being re-drilled. If the future
production potential of S-12 and S-20 is added to the five re-drilled wells, the total potential

increase in yields for the Fort Union well field is 1,207 gpm.

The average days of operation for the City of Gillette’s core Fort Union wells was 240 days in
2007. The existing water system has hydraulic limitations that may limit the capacity of
operation of the re-drilled wells; although, the City of Gillette plans to replace key collector

pipelines that are undersized.
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As noted in Table 9.1, the total production of the Fort Union wells was 1,092 acre feet in 2007.
During the 10-year period 1998 to 2007, the maximum production of 1,304 acre feet occurred in
1998. The average production rate 1998 — 2007 was 1,165 acre.

An important constraining factor is the annual and 10-year production caps proposed by WSEO
for the City of Gillette’'s Fort Union wells. The WSEO proposed maximum annual production
cap for the Fort Union wells is 1,700 acre-feet and the average annual production based on the
10-year production cap is 1,500 acre feet. WSEQ'’s groundwater resource protection policy will
limit the annual production capacity of the re-drilled wells. The City of Gillette is considering an
operational plan to shift the use of the Fort Union wells as a peaking resource during the

summer months and less as a year-round source.

Another factor is the high fluoride concentrations in Fort Union wells that require blending of
water to reduce the concentrations to below the SDWA MCLs. Conversely, since the Madison
well supply is “hard water” it must be blended with Fort Union supplies to reduce the hardness
of the finished water supply to acceptable levels.

9.3.3 Potential Future Capacity of Operation — Fort Union and Madison

Well Fields

Following the completion of the five re-drilled Fort Union wells, the estimated future capacity
potential of the three Gillette well fields is 11,280 gpm. If the City changes to a strategy of
relying on the Fort Union wells more as a peaking resource operating at a production level equal
to the annual average production based on the 10-year WSEO cap, it is estimated that the
average number of days of operation for the Fort Union wells could be 129 days per year. At
this operation level, the total annual production of the Fort Union well field would be slightly
under the average production total of 1,500 acre-feet proposed by WSEQ's 10-year production
cap. The City will have to continue to operate some of the Fort Union wells during the non-peak

periods to achieve the water quality benefits of blending the “hard water” Madison well sources.

In addition the City will need to increase production from the Madison well field to meet the
growing short-term water demands; it is estimated that an increase in number of days of
operation of the Madison wells from 148 days per year for high capacity cavity wells to 157 days
per year will be needed for all of the Madison well sources. At this operational level, the total
annual production of all of Gillette’s well fields would be slightly under the average production
total of 6,400 acre feet proposed by WSEQO'’s 10-year production cap. Of course the City could
exceed this average production total during some years to meet future demands during a

drought period; although, the total production of all well fields would need to be less than
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WSEQ'’s 7,100 acre-feet maximum production cap every year. If the City expects to exceed
WSEQ's total production cap in future years, it is recommended that the City contact WSEO in

advance to resolve how this situation could be addressed.

Another consideration is that the City may be able to obtain additional production capacity of
“soft water” wells by acquiring the active Fort Union wells of the outlying special district areas or

making arrangements to use their excess well water supply as part of a regional water system.

9.34 Regionalization
As the outlying areas are annexed by the City or become a participant in a regional system, the
regional entity may have the opportunity to take over and continue to operate the special
district’'s Fort Union wells for the benefit of the regional system. The regional entity may wish to
re-drill the wells at locations that are advantageous to the regional water system and transfer
the water rights. The regional entity could also consider abandoning the wells but plan on
transferring the water rights to another Fort Union well that has a water right with a junior priority

date.

If the Fort Union well is located in the groundwater resource protected area in and around
Gillette, the regional system will want to take advantage of the historical production records from
the special district well that is being abandoned. If the wells are abandoned, the production
records can be provided to WSEO as evidence for justifying future increases in WSEQO'’s annual
and 10-year production caps. New wells located outside the groundwater resource protected
area are also potential siting locations. Another well siting factor would be near the alignment of
any proposed new transmission pipelines, providing the opportunity to provide blending.
Pipeline alignments to the south and southeast of the City may provide for a good opportunity
for siting additional Fort Union wells along the pipeline corridor and may lie outside the resource

protected area.

The water rights of the special districts’ wells outside of boundaries of Gillette are tabulated in
Appendix D. The water right records, such as permit yield amounts and other records in
Appendix D and Table 9.2 below may not necessarily represent the actual conditions existing on
the ground. For these reasons, these yield amounts vary from the district well capacities
provided in Section 8.3 and the reported survey data collected by Stetson Engineering. Many of
the district’'s wells only penetrate the shallow Wasatch formation or the upper formation of the
Fort Union. These wells are not good candidates for a regional entity to take over operation

because TDS levels are fairly high and sustainability of the groundwater resource is
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guestionable. A significant number of the larger special districts have deeper wells screened
across the lower Fort Union formation. A regional system may consider the deeper wells as
good candidates for helping to serve future water supply needs. HDR tabulated the current
water production from the sixteen largest special districts with deeper wells in Table 9.2 below.
The total annual production from the district systems was approximately 309.5 million gallons or

950 acre feet.

TABLE 9.2

SUMMARY OF PRODUCTION POTENTIAL OF SPECIAL DISTRICT WELLS

Antelope Valley Improvement and Service District
Well Status® | Priority [Total Well|Permit Yield”| Reported Annual
Water Production
Name Depth * (gpm) (million gallons)
(ft)
Antelope Valley #1 PUW | 4/18/1977| 1305 190
Antelope Valley #2 ADJ 2/24/1983| 1,672 125
Antelope Valley #3 ADJ 2/24/1983| 2,130 120
Antelope Valley #4 GSM 4/9/1996 | 2,375° 200
Antelope Valley #5 GSM 5/25/2006 | 2,060 150
Antelope Valley Well #6 GSlI 11/24/2004] N/A® N/A
Total 44.62

Cedar Hills Water Company

Well Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Cedar Hills Well No. 1 UNA 8/9/1978 1365 100
Cedar Hills No. 2 UNA 12/2/1993 | 1,555 100
Silver Hills Well No. 1 PUW |8/31/1978 640 25
Silver Hills Well No. 2 PUW | 8/31/1978 610 25
Silver Hills Well No. 3 PUW | 8/31/1978 610 25
Total 275 12.11
Cook Road Water District
Well Status Priority [Total Well| Permit Yield Reported Annual
Depth Water Production
Name (ft) (gpm) (million gallons)
CRDW-1 UNA | 3/15/1995| 2232 110
Total 110 18.32
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TABLE 9.2 (Continued)

Antelope Valley Improvement and Service District

Countryside Water Users

Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Countryside Water Users| PUW 6/3/1976 320 10.5
Well #2
Countryside Water Users| UNA 7/14/1977| 1256 536
Well #3
Total 546 11.78
Crestview Water & Sewer District
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Crestview #1 UNA 4/3/1981 1550 200
Crestview #2 GSE 5/5/2006 N/A N/A
Total 21.95
Eight Mile Homeowners St. Association
Well Status Priority [Total Well[ Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Eight Mile #1 UNA 6/18/1992| 1505 100
Total 100 4.61
Fox Park Improvement and Service District
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Fox Park #1 UNA 10/6/1986 | 1775 300
Total 300 35.00
Freedom Hill Subdivision
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Freedom Hills #1 UNA [4/12/1991| 1560 120
Freedom Hills #2 UNA [4/12/1991| 1254 100
Total 220 29.74
Green Valley Estates Improvement District
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
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TABLE 9.2 (Continued)

Antelope Valley Improvement and Service District
Morel #1 ADJ 8/2/1976 | 1260 100
Total 100 9.88
Means Improvement & Service District
Well Status Priority [Total Well[ Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
ENL Glen E. Means Well] PUW [6/30/1980| 1250 35
#1
Means #3 ADJ 5/28/1980| 1075 95
Cooper #1 ADJ 11/9/1988 | 1456 90
Total 30.41
Nickelson Farms Water Company
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Nickelson Little Farms #1|  ADJ 4/12/1977| 1300 100
#2 Nickelsons ADJ 5/9/1980 1500 100
Total 200 19.00
Peoples Improvement Service District
Well Status Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Lucky Harry #1 ADJ 9/8/1992 1420 95
Total 95 9.23

Sleepy Hollow Homeowners Association

Well Status Priority [Total Well| Permit Yield Reported Annual

Water Production

Name Depth (ft) (gpm) (million gallons)
Sleepy Hollow #1 ADJ 1/23/1978 | 2410 100

ENL Sleepy Hollow #1 ADJ 6/23/1980| 2,410 8
2nd ENL Sleepy Hollow UNA 8/30/1984 | 2,410 42
#1
Sleepy Hollow #2 PU 6/23/1980| 1,164 110
ENL Sleepy Hollow #2 UNA 8/30/1984 | 1,164 40
Sleepy Hollow #3 UNA 8/30/1984 | 1473 140
Sleepy Hollow #4 UNA 2/2/1990 1,967 170
Sleepy Hollow #6 GSE 6/5/2001 N/A N/A
Total 38.36

Stone Gate Estates
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TABLE 9.2 (Continued)

Antelope Valley Improvement and Service District

Well Priority [Total Well[ Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Stone Gate #1 POW [1/14/1992| 1706 25
ENL Stone Gate #1 POW [1/10/1994| 1,706 65
Stone Gate #2 ADJ 5/16/1994 | 1620 80
Stone Gate #3 GSE 3/31/2003 N/A N/A
Total 14.46
Westridge Water Users Association
Well Priority [Total Well| Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Wenger #1 ADJ 6/14/1973| 1360 80
Ellison #2 ADJ 6/7/1972 1186 25
Total 105 12.77
Wrangler Estates Inc.
Well Priority [Total Well[ Permit Yield Reported Annual
Water Production
Name Depth (ft) (gpm) (million gallons)
Maki #1 UNA 12/1/1993| 1620 25
2nd ENL Maki #1 UNA 1/25/2001 | 1,620 40
Maki #2 UNA 1/25/2001 N/A 35
Total 100 18.24

Sources: Wyoming State Engineer's Office Water Rights Database, Accessed May and June, 2009
Surveys of Special District in Gillette area, Stetson Engineering, 2009.

NOTES:

1. Depths are measured below ground level (bgl)

2. Antelope Valley No. 4 was originally drilled to a depth of 10,700-feet.
The well was abandoned and plugged at four intervals prior to being

developed as a water well.

3. N/Ais Not Available.
4. Estimate based on taps served.

TOTAL ANNUAL
WATER
PRODUCTION
(million gallons)

309.47

5. Permit appropriation amount of well. Yield of adjudicated water rights is proof amount based

upon WSEOQO's inspection and well testing

6. Status: ABA - Abandoned, ADJ - Adjudicated, GSE - Good Standing Permitted time limits
have been extended, GST - Good Standing, GSM - Good Sanding but map is still required,
GSI - Good standing incomplete-required notices not received-not yet expired, PU- Point of use
non-irrigation, PUW - point of location of well, UNA - unadjudicated

HR

Page 105




GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

In addition, the regional water system could serve municipalities that are in the vicinity of the
Madison Pipeline alignments; such as, the Towns of Pine Haven and Moorcroft. The Town of
Moorcroft located in southwestern Crook County currently serves 384 taps. The City of Gillette
provides supplemental water supplies to Moorcroft. The Town of Moorcroft’s tie with the
Madison Pipeline is used to meet peak usage rates during summer months and serves as an
emergency backup. The Madison Pipeline tap has a maximum flow rate capacity of 500 gpm.
Moorcroft is also supplied by four Fox Hills/Lance wells. The Town completed a Madison test
well in 2001 at a depth of 3750 feet that produced 600 gpm. The Town has received WWDC
funding to complete this Madison formation well. The Town of Moorcroft reported an annual

water production of 50.6 million gallons.

The Town of Pine Haven is located in southwestern Crook County on the south side of Keyhole
Reservoir. The current water supply for the Town is a 3400 foot deep Madison well that
produces 120 gpm. The Town currently serves 132 taps.

However, it should be noted that WWDC has requested that neither Moorcroft or Pine Haven be
considered further for service by the Gillette regional water system. WWDC plans to address

both communities water needs separately.

9.4 WATER RIGHTS IMPLICATIONS
The City of Gillette was first notified by Wyoming State Engineer’s Office (WSEOQO) in 2008 that a

volumetric production cap would be placed on their well pumping during the adjudication of the
City’s existing groundwater rights. During the past three to five years all of the City’s wells; Fort
Union, Fox Hills, and Madison, had been inspected by WSEO staff. During the inspection the
well is pump tested and measured by WSEO to establish an instantaneous pumping rate for the
adjudication proof. In addition, the permit conditions and limitations of individually inspected
wells specify an annual and ten-year production pumping caps. The limitation language is
provided in Table 9.1. The City of Gillette was uncertain how WSEO would be administering
these groundwater production caps and how future permitting activities would be affected. HDR

has reviewed future water supply options based upon the proposed caps.

In November 1995, the Wyoming State Engineer’s Office prepared a Fort Union Formation
Aquifer Monitoring Plan and a Preliminary Aquifer Management Plan. This report detailed
specific requirements and recommendations regarding well permitting and well spacing for the

Gillette area. The goal of the Preliminary Aquifer Management Plan was to protect the ground
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water resource of the Fort Union Formation based on knowledge of hydrologic characteristics
and behavior of the aquifer, for the public welfare. The aquifer resource protection area was not
just limited to the planning district boundary at that time. WSEO has stated that “it is defined or
bounded spatially by the expanded and/or concentrated use of Fort Union Formation aquifer as
a source of ground water supplies in an area centered and surrounding the City of Gillette and
also throughout the corresponding subsurface section of the Fort Union Formation below the

Wyodak-Anderson coal seam.

Since the 1990’s, WSEO has been conducting an extensive groundwater monitoring program in
and around Gillette and in northeast Wyoming. The WSEO monitoring well hydrographs within
the Gillette area show declining groundwater levels for all 11 wells. The average amount of
groundwater level declines since 1994 is 72.5 feet. The municipal production well hydrographs
illustrated in the recent master plan report indicated similar declining trends in groundwater
levels. (2007 Gillette Long-Term Water Supply Study)

Within the 1995 Preliminary Aquifer Management Plan, WSEO’s recommendation for new high
production wells is ¥ mile minimum horizontal spacing from any existing Fort Union high
production wells. Another recommendation in the report was the spacing of vertical completion
intervals. This spacing recommends that any new wells be completed in producing sands that
are above or below the production intervals of neighboring wells. These measures are to
prevent excessive drawdown interference. Many of the special district’s Fort Union wells are
completed in the upper Fort Union formation. All of Gillette’s active Fort Union wells are

completed in the lower Fort Union formation.

The water quality of the Fort Union aquifer is significantly better than the water quality from the
Fox Hills aquifer. Because the water quality of the Fort Union aquifer is acceptable as a
drinking water source, the WSEO is concerned about the sustainability of this aquifer as a
domestic water supply. Currently WSEO is not approving new requests for groundwater
appropriations for industrial or non-domestic water needs from the Fort Union aquifer in the
Gillette area. WSEO does allow new appropriations for non-domestic water needs from the
deeper Fox Hills/Lance formation. Because of declining groundwater levels and the drinking
water quality of the Fort Union aquifer; WSEO is constraining the future production from this

resource under the conditions and limitations for Gillette’s adjudicated wells.

The City’s existing Fort Union wells, re-drilled wells, and any new wells drilled within or in the

vicinity of Gillette are subject to the proposed WSEO cap limits. In summer of 2009, the City
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proposes to complete the re-drilling of five Fort Union wells. In 2007 the City re-drilled two Fort
Union wells. If the newly drilled wells exceed the pumping rate on the adjudication proof of the
well, the City will need to file for an enlargement permit application to increase the allowable

instantaneous pumping rates.

If the proposed Gillette regional water system will serve an outlying special district area that
relies on Fort Union wells for its water supplies, the City of Gillette or regional entity will be
allowed to request an increase in WSEQ’s proposed Fort Union well production cap. The
amount of the annual increase will be based upon 125% growth allowance of the documented

historical production from the special district well.

The City anticipates filing appropriations for new water right permits to expand the Madison Well
field. Since WSEO has not observed the same competition nor detected the degree of declining
water levels for this Madison resource, WSEQ'’s does not have the same resource protection
concerns as for the Fort Union aquifer. It is recommended that the City apply for the Madison
water rights in a phased approach. The actual demonstrated pumping over a period of time
from any new Madison wells will be reviewed by and considered by WSEO to establish

production caps during the future adjudication of the groundwater rights.

9.5 WATER QUALITY IMPLICATIONS

The average concentrations of constituents found for different water quality categories of
Gillette’s well fields are summarized in Table 9.3. The USEPA primary MCL standard provided
in Table 9.3 is for fluoride and the remaining standards are secondary MCLs.

Gillette’s Madison aquifer well water quality has total dissolved solids (TDS) levels ranging from
580 to 680 mg/l, which are slightly higher than the EPA SMCL of 500 mg/l. The Madison well
water is classified as “very hard” with hardness concentrations above 500 mg/l as CaCOs. The
fluoride levels are less than the EPA MCL of 4.0 mg/l; although, the levels in five of the non-
cavity wells range from about 1.10 to 2.03 mg/l. The average iron concentration in the non-
cavity wells was 0.58 mg/l which is above the SMCL of 0.30 mg/Il. In addition, the sulfate
concentrations of all the Madison wells exceed the EPA SMCL of 250 mg/l. For these reasons
the Madison well water must be blended with the “soft” Fort Union well field supplies to be

acceptable as a drinking water source.

The Fort Union Formation wells have average hardness concentrations below 25 mg/l as

CaCOs;. The fluoride levels range between 1.10 mg/l and 5.40 mg/l. The City must be cautious
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of relying too heavily on the individual Fort Union wells that sometimes exceed the EPA fluoride
MCL. These wells are S-12, S-17, S-22, and S-25. The average TDS levels in core Fort Union
wells are less than levels in the non-core wells; 341 mg/l versus 586 mg/l. The average iron
concentration in the core wells was 0.29 which is slightly below the SMCL of 0.30 mg/l.
Selenium concentrations have been detected in previous sampling data but no samples
exceeded the MCL of 0.05 mg/l within the 2004 sampling. Water from the Fort Union and Fox
Hills well fields contains dissolved methane and hydrogen sulfide gas that must be stripped

through aeration at Pump Station No. 1.

As noted in Table 9.3, the fluoride levels in the Fox Hills wells average 7.47 mg/l with values as
high as 9.4 mg/l, well above the MCL of 4.0 mg/l and the secondary MCL of 2.0 mg/l. In

addition, the average TDS levels are over 1000 mg/l, which is two times the secondary MCL of
500 mg/l. Both the TDS and the fluoride levels in the Fox Hills wells makes them poor drinking

water sources.

TABLE 9.3

SUMMARY OF GILLETTE WELL WATER QUALITY

Parameter Average Concentrations, Drinking
Fort Union Fort Union Fox Madison | Madison Water
Core Wells Non-Core Hills/ Cavity Non- Standard
Wells Lance Wells Cavity (mgfl)
Wells Wells
Well Name: S-9, S18, S-19, | S-12, S-17, FH-3, M-2, M-3, | M-1, M-5,
S-22, S-24, S- S-20, S-21, FH-4, M-4, M-9, | M-6, M-7,
26 S-23, S-25, FH-5 M-10 M-8
S-27
Total dissolved 341 586 1183 601 687 500
solids (mg/L)
Total hardness 23.3 20.7 ND 479 498 150
(mg/L as CaCOy) desired
Fluoride (mg/L) 2.12 2.70 7.47 0.65 1.52 4.0 (MCL)
2.0 (SMCL)
Iron (mg/L) 0.29 0.17 0.75 0.03 0.58 0.3
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Parameter

Manganese
(mg/L)

Sulfate (mg/L)

Total Alkalinity
(mg/L as CaCOQs)

Calcium (mg/L)
Sodium (mg/L)

pH

Average Concentrations,

Fort Union Fort Union Fox Madison Fort
Core Non-Core Hills/ Cavity Union
Wells Wells Lance Wells Core

Wells Wells
0.02 <=0.03 <=0.02 <0.02 <0.02
<1.0 ND 24. 254 306
315 565 971 221 189
12.5 54 2.3 140. 126.
136 278 506 3.8 7.6
8.03 7.89 8.56 7.99 7.18

Drinking
Water
Standard

(mg/l)

0.05

250

Notes:

(1) ND = Non detectable, NA = Not available
(2) Data used to determine averages provided by City of Gillette Water Department. Data for each
well is the most current data as of November 8, 2004.
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SECTION 10.0
REGIONAL WATER SYSTEM DEVELOPMENT

A framework was developed for the regional water system to serve water to Gillette and
surrounding potential regional water system participants. A hydraulic model was used to
analyze water flow throughout the system and size pipe and facilities to establish costs for
capital improvements. Infrastructure requirements, including pressure zones, water delivery
requirements, water quality strategies, and pipe routing alternatives for the development of the

regional water system are considered in the sections below.

10.1 WATER DELIVERY

The basis for development of the delivery system for the regional water system was the parallel
Madison transmission pipeline alternative “Primary Alternative 2" in the Morrison-Maierle report
titled “Gillette Long-Term Water Supply Study — Level I.”"From this basis, alignment alternatives
were developed for the parallel waterline, peak flows, and pipe sizes and classes were adjusted

to reflect changes in current information available.

Two main strategies were developed for the delivery of water from the Madison wells to the
regional system, central and southern delivery strategies. The central delivery strategy conveys
water with a secured pipeline along the current Madison pipeline corridor to the terminal storage
tank (Z1R3) in the central area of town. A general schematic depicting required facilities for the
central delivery strategy is presented in Figure 10-1. The southern delivery strategy generally
conveys water parallel to the existing Madison pipeline and then splits off to the south after the
Donkey Creek Pump Station and ties into the Gillette system at a southern tank (Z1R4). A
general schematic depicting required facilities for the southern delivery strategy is presented in
Figure 10-2.

10.2 SUMMARY OF POTENTIAL REGIONAL PARTICIPANTS

The 42 potential regional water system participants identified, including the City of Gillette, were
taken into consideration in the development of the regional water system. Figure 10-3 shows the
potential regional participants across the service area. Participants inside both the probable and
possible study area boundaries were included in the development regional water system. Table
10.1 summarizes the available information on the existing water systems for a number of the
potential regional water system participants. The regional customers’ buildout peak day

demands were established based on population projections and system inventories described in
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previous sections. The peak day water demands presented in Table 10.2 were established to
hydraulically analyze the water delivery system with the maximum water supply required from

the Madison parallel pipeline.
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TABLE 10.1

SUMMARY OF POTENTIAL REGIONAL PARTICIPANTS EXISTING WATER SYSTEM FACILITIES

Existing Future \Water Disinfection System Age [Annaul Usage [Peak Day Summer |Peak Day Winter Available Fire |Standby Operating |Optimum  |System Water Quality |Tank 1 Tank 2 Tank 3
Potential Regional Participant Comments Inventory Form Water Taps _[Water Taps [Meters? |Method System Structure System Reliabilit (years) (gallons) Other Users Fire Protection? |Flow (gpm) Power? Pressure Pressure |Studies? Data? Elevation (ft) [Elevation (ft) |Elevation (ft
AMERICAN ROAD WATER AND SEWER American Road Water @
Sewer District.pdf 70 0|Yes Chlorine Gas Improvement & Service |Fair 10,709,000 58,174 28,516 No No 50 to 60 No Yes 4530.534
ANTELOPE MOBILE HOME PARK Antelope Mobile Home Sodium
Park.pdf 110 0|No Hypochlorite Private System 16,425,000 51,323 28,516 No Yes 4467.331
ANTELOPE VALLEY
Fluoride levels in well water. Antelope
Valley very interested in having a part in the Yes - Kwik Shop,
creation of a Regional Water System. Antelope Valley.pdf 320 13|Yes Chlorine Gas Improvement & Service |Good 30 44,615,000 600,000 85,000|Church Yes No 70to 120 No Yes 4831.848 4843.127
ANTELOPE VALLEY BUISNESS PARK Antelope Valley Bus. Sodium
Park.pdf 5| 0[No Hypochlorite Improvement & Service |Fair 1,883,000 10,806 2,968|All Business No No 90! Yes 4651.0039
EENNOR SUBDIVISION Privately owned system Bennor.pdf 43 O|Yes Chlorine Gas Private System Good 4,419,000 48,387 18,322|No No No 60! 60[No Yes 4802.735
CAMPBELL COUNTY AIRPORT Campbell County
Airport.pdf 18| 0 Chlorine Gas 2,089,000 15,871 8,290 Yes 4342.86)
CEDAR HILLS WATER ASSOC Cedar Hills Water Homeowners/Water
Runs well; No water quality issues Company.pdf 100 0|No Chlorine Gas Company Good 20+ 12,107,000 96,710 24,258|None Yes No 70! 70|No Yes 4599.951 4579.648 4576.656
COOK ROAD WATER DISTRICT Cook Road Water
District.pdf 70, O|Yes Chlorine Gas Improvement & Service |Good 18,321,000 145,193 18,323|No Yes No 20! No Yes 4961.643
COUNTRYSIDE WATER USERS Sodium
Country Side.pdf 160 0|No Hypochlorite Fair 11,781,000 76,419 17,000 No Yes 4576.736 4580.425 4564.583
CRESTVIEW ESTATES SUBDIVISION 'We have one well and a contract to buy
water from Antelope Valley; Water quality is
good Crestview Estates.pdf 160 0|Yes Chlorine Gas Water & Sewer District |Good 25 21,950,000 140,419 30,032|No Yes No 55 No Yes 4752.117
EIGHT MILE SUBDIVISION Finishing a water well project with WWDC
and the Engineering firm 8-Mile.pdf 29 O|Yes Chlorine Gas Improvement & Service |Fair 4,612,000 23,193/ 7,580|No Yes 1400 GPM 60! 60 Yes 4868.506
FORCE ROAD JOINT POWERS BOARD 4744.93]
FOX PARK SUBDIVSION Fox Park.pdf 281 OfYes Chlorine Gas Improvement & Service |Good 35,000,000 192,903 63,935] Yes 60, 60[No Yes 4535.399
FOX RIDGE Inventoried Because it was on a route;
FREEDOM HILL SUBDIVISION High Florides Freedom Hills.pdf 160 O[No Chlorine Gas Improvement & Service [Good 29,744,000 136,710 71,452 No 40 No Yes 4582.885
GLORY HOLE HOMEOWNERS ASSN Needs Tank - Possible easement issues Glory Hole.pdf 24 0[No None Homeowners Good 3,194,000 21,097 4,581|No No No No Yes
GREEN VALLEY ESTATES IMP DIS Sodium
Green Valley Estates.pdf 44, 0[No Hypochlorite Improvement & Service |Good 9,879,000 73,903 8,677|No Yes No 20! No Yes 4400.575
HITCHING POST TRAILER COURT Sodium
Hitching Post.pdf 33, 0|No Hypochlorite 35 Yes 4675.151
HOY MOBILE HOME PARK Hoy Mobile Home Sodium Yes - One
Park.pdf 50 0[No Hypochlorite Private System 5,705,000 19,258 11,677|Welding Shop No 30 - 50 No Yes 4359.68
[INTERSTATE INDUSTRIAL PARK Interstate Industrial Sodium
Park.pdf 50| 0[No Hypochlorite Water & Sewer District _|Fair 3,900,000 15,677 11,742|All business No No 30 - 50 No Yes 4506.379
LAKEVIEW MOBLE HOME PARK Lakeview Mobile Home Sodium
Park.pdf 19 0 Hypochlorite Private System Fair 1,233,000 4,871 3,194|No No No 30 - 50 No Yes 4573.534
LEMASTER ENTERPRISES 4523.215 4507.856 4498.076
MEADOW SPRINGS IMP & SERV Ownership of system & tank size &
additional wells; Water quality is good; We
feel a regional water system would not be in
the best interest of the people of Meadow
Springs as well as Cambell & Crook Sodium
Counties Meadow Springs.pdf No Hypochlorite Improvement & Service |Fair 1,552,000 13,129 2,519|No No No No Yes 4567.65)
MEANS IMP & SERVICE DISTRICT
Means W&S District.pdf 108 0|Yes Chlorine Gas Water & Sewer District 30,411,000 139,097 Yes 4599.954 4614.264
NICKELSON FARMS WATER COMPANY Pressure
system 80
Gravity|
\Water is good quality, good quality the age [Nickelstons Little Farms system 30
of the system is the only concern Water Co.pdf Yes Chlorine Gas Homeowners Fair 25+ 19,000,000 143,419 14,161|No Yes No to 60 No Yes 4772.542 4775.751 4773.841
OVERBROOK SUBDIVISION Overbrook Sodium Improvement & Service
Subdivision.pdf 23] 0O|Yes Hypochlorite / Homeowners Good 4,010,000 13,871 5,032|No No 90 80[No Yes 4738.307|
PEOPLES IMPROVEMENT SERV DIS People’s Improvement @
Service District.pdf 52, 0|Yes Chlorine Gas Improvement & Service 9,231,000 64,000 14,806 Yes 4837.218
|RAFTER D IMPROVEMENT SERV DIS Sodium
Only one well Rafter D.pdf 16 0[No Hypochlorite Homeowners Good 3,085,000 24,742 4,194[No No No 40 40|No Yes 4731.052|
RAG COAL WEST INC/ RAWHIDE SCH Rag Coal West
Inc_Rawhide School.pdf 4,500 4372.247|
RIDGEWAY COMM WELL ASSO
This water serves people living on 40 acres.
The elevation is high and the wells had to
be drilled so deeper and the cost per acres
kept climbing. We installed some pipe lines Sodium
to some acreages that didn't have water Ridgeway Survey.pdf 18] 0[No Hypochlorite Homeowners Good 4 14,580 No No No 25 to 80|No Yes 4903.859
ROZET RANCHETTES Inventoried because it was on a route;
Papers are in to make public; Not enough
people on the system. Water sits in tank Rozet Ranchettes
too long; Fairly high iron LLC.pdf Yes Chlorine Gas Improvement & Service |Good 1] No No No 80! 80|No Yes 4318.991
SECTION 4 WATER SYSTEM, INC Sodium Yes, all are
Section 4.pdf 42 0 Hypochlorite Private System Good 2,321,000 7,710 6,968|businesses No No 50 No Yes 4371.939
SLEEPY HOLLOW Sleepy Hollow.pdf 420 O|Yes Chlorine Gas Improvement & Service |Good 38,359,000 138,968 100,258 No Yes 4657.205 4576.202
SOUTHFORK ESTATES South Fork Estates.pdf 46 O|Yes Chlorine Gas Improvement & Service 6,284,000 4,345| No No No 30 - 50 No Yes 4757.8|
SOUTHSIDE WELL IMP & SERV DIS
A homeowners meeting was held April 20th,
2009 to discuss this and other issues. The Mixed
homeowners are interested in following and Commercial,
possible joining in on the regional system. |Southside Well Imp & Sodium Industrial,
Please contact operator. Serv Dis.pdf 19 4|No Hypochlorite Improvement & Service |Fair 40 2,000,000 34,098 9,639|Residential No Yes 45 50|Yes Yes 4528.92,
STONE GATE ESTATES \Water quality is good; $80/month base rate
for 20,000 gallons, 20,000 to 30,000 is
$1/1000 gallons, 30,000 to 50,000 is
$2/1000 gallons, and 50,000 and above is
$5/1000 gallons Stone Gate Estates.pdf 67 0O|Yes Chlorine Gas Improvement & Service |Good 14,456,000 103,032 16,903|No No No 50, No Yes 4876.432] 4866.675
STROUP TRAILER COURT Sodium
Stroups Trailer Court.pdf 36, 0|No Hypochlorite Private System 10 Yes 4531.856
TOWN OF MOORCROFT
Existing Tap on Gillette-Madison Pipeline
for Supplemental Supply (10-inch line with
500gpm max. flow at D. Road and Hwy 51) 384 705 Chlorine Gas Municipal Water System 50,581,000 452,000, 138,483 Yes Yes Yes
TOWN OF PINE HAVEN Sodium
132 381 Hypochlorite Municipal Water System|Fair 20+ 11,417,600 143,413, 21,919|No Yes 300-500 gpm 35-87 > 40 Yes Yes
WARD CREEK LANDOWNERS ASSOC Sodium
\Ward Creek.pdf 26 2|No Hypochlorite Improvement & Service |Fair 28 30,000 15,000(Stock watering Yes No 50 to 70 70|No Yes
WESTRIDGE WATER USERS ASSOC Sodium
\Westridge Survey.pdf 68 O|Yes Hypochlorite Homeowners Assoc. Good No Yes No No Yes 4676.607| 4678.726 4683.177
WRANGLER ESTATES
Need to increase the gal/min of production 3 If zoned, shops,
capability and replace #2 well so either well |Wrangler Estates Privately Owned Public bathrooms and
can produce peak water demand Survey.pdf 87, 99|No Chlorine Gas Utility Good 5 18,236,671 155,000 25,000| office No Yes 45 to 70! 60|No
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TABLE 10.2

POTENTIAL REGIONAL PARTICIPANT BUILDOUT (2038) DEMAND

Peak Day Peak Day

Potential Regional Participant (gpd) (gpm)
American Road Water and Sewer District 42,048 29
Antelope Mobile Home Park 37,700 26
Antelope Valley 1,433,500 995
Antelope Valley Business Park Improvement & Service District 43,400 30
Bennor Subdivision 68,800 48
Campbell County Airport 15,900 11
Cedar Hills Water Association 184,500 128
Cook Road Water District 107,400 75
Countryside Water Users, Inc. 444,500 309
Crestview Estates Subdivision 494,700 344
Eight Mile Subdivision 173,700 121
Force Road Joint Powers Board 59,200 41
Fox Park Subdivision 136,100 95
Fox Ridge 52,500 36
Freedom Hills Subdivision 157,900 110
Glory Hole Homeowners Association 21,100 15
Green Valley Estates Improvement District 73,900 51
Hitching Post Trailer Court 72,000 50
Hoy Mobile Home Park 2,400 2
Interstate Industrial Park 46,800 33
Lakeview Mobile Home Park 43,400 30
Lemaster Enterprises 18,500 13
Meadow Springs Improvement & Service District 42,000 29
Means Improvement & Service District 72,500 50
Nickelson Farms Water Company 244,200 170
Overbrook Subdivision 148,100 103
Peoples Improvement & Service District 32,500 23
Rafter D Improvement & Service District 59,200 41
RAG Coal West Inc./Rawhide School 4,500 3
Ridgeway Comm. Well Association 14,500 10
Rozet Ranchettes 68,100 47
Section 4 Water System, Inc. 56,100 39
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TABLE 10.2 (Continued)

Peak Day Peak Day
Potential Regional Participant (gpd) (gpm)
Sleepy Hollow Subdivision 2,385,500 1,657
Southfork Estates 93,800 65
Southside Well Improvement & Service District 34,100 24
Stone Gate Estates 559,800 389
Stroup Trailer Court 54,700 38
Town of Moorcroft (Crook County) 452,000 314
Town of Pine Haven (Crook County) 143,400 100
Ward Creek Landowners Association 127,100 88
Westridge Water Users Association 72,300 50
Wrangler Estates 76,900 53
City of Gillette 26,362,915 18,308
Total Demand for Potential Regional Participants
(Campbell County) 7,875,848 5,469
Total Demand for Potential Regional Participants
(Crook County) 595,400 413
Total Demand in Campbell County 34,238,763 23,777
Total Demand in Study Area 34,834,163 24,190

10.3 WATER DELIVERY REQUIREMENTS

To hydraulically convey water from the Madison Well Field to the terminal reservoirs in Gillette, a
parallel Madison transmission pipeline must be built similar to the existing Madison infrastructure.
Figure 10-4 shows the requirements of the new system to meet the existing City of Gillette and
surrounding water system hydraulic gradients. The existing Madison system is currently nearing
capacity. Therefore, a new Madison well field, transmission main, pumping and storage facilities are
required to supply Gillette and the surrounding regional participants with water to meet future demands.
To serve the potential regional participants, new delivery pipelines will need to be constructed

extending from the Gillette water transmission and distribution system.

The required capacity of the Madison parallel transmission pipeline is the total projected maximum day
demand within the service area in Campbell County minus existing regional water supply sources.
Table 10-3 summarizes the required capacity of the Madison parallel transmission pipeline based on
future demand requirements and existing water supply sources. The calculated Madison parallel

transmission pipeline capacity required was 13,411 gpm; however for analysis and design a rounded
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flow of 13,500 gpm was utilized. Only Campbell County demands have been used for the transmission
pipeline design capacity due to the fact that Town of Moorcroft will only receive water from the main in
emergency situations and the Town of Pine Haven will likely not be connected. The existing water
sources identified for the regional water system are the existing Madison transmission main, Gillette’s
Fort Union wells, and select special district's Fort Union wells with excess capacity (Antelope Valley,
Sleepy Hollow and Crestview). The Fox Hills formation wells were not considered as contributors to the

regional water supply sources, for this application, due to water quality issues.

TABLE 10.3
REQUIRED MADISON PARALLEL TRANSMISSION MAIN CAPACITY
Water Demand
Peak Day Peak Day
Water Demand or Supply (gpd) (gpm)
Total Demand in Campbell County 34,238,763 23,777
Existing Madison Transmission Main 10,080,000 7,000
Fort Union Wells 2,802,240 1,946
Sleepy Hollow Fort Union Wells 835,200 580
Antelope Valley Fort Union Wells 1,008,000 700
Crestview Fort Union Well 201,600 140
Total Existing Water Sources 14,927,040 10,366
Required Madison Parallel Transmission Main Capacity 19,311,723 13,411
Desigh Madison Parallel Transmission Main Capacity 19,440,000 13,500

The assumption was made that if the special districts wells diminished in capacity over time they would
be re-drilled and developed to at least their original capacity since the regional system would be
dependent on these groundwater water sources. The cost of conveying the additional flow through the
Madison parallel transmission pipeline including up-sizing pipe and associated pumping costs
throughout the life cycle of the system would likely surpass any well re-development costs. The special
districts identified to supply water to the regional system would be connected to the system regardless
of the Madison parallel pipeline routing. However, hydraulically, the parallel transmission pipeline
routing would be more efficient if the alignment was adjacent to these communities with additional well
capacity in the south.
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10.4 PRESSURE ZONE REQUIREMENTS

Gillette’s existing pressure zones, presented in Section 7.0, were expanded to determine potential
areas in the regional system where additional pumping would be required. The expanded pressure
zones assume that water would be delivered directly from existing Gillette infrastructure and head
sources. However, due to the system configuration and operations not all areas can be supplied directly
from Gillette’s water system. Figure 10-5 depicts the required pressure zones for the Regional Water
System to provide adequate pressure to the potential participants. Figure 10-6 shows the approximate

pressures available across the regional system area without additional pumping.

Additional pumping will be required in three areas of the system due to topography and/or system
operation. Ground elevations rise in the southwest and west sections of the Regional System towards
Fox Ridge and Ridgeway and will require pumping to serve areas south and west of the Gillette city
limits. Although not obvious from the figures, pumping will be required to the regional participants just
east of the Donkey Creek pump station including Ward Creek. Since these regional participants would
be fed directly from the Madison transmission lines, the dynamic pipeline pressures are not adequate
approaching the Donkey Creek booster pump station to deliver water to the potential customers. An
alternative would be to provide a waterline from the Donkey Creek Pump Station discharge back east to
supply adequate pressure to the potential participants in this area. However, due to cost and potential

water quality issues, this alternative was not pursued further.

10.5 WATER STORAGE REQUIREMENTS

The new Madison pipeline will be able to take advantage of existing City storage facilities, both at the

beginning and end of the pipeline. These existing storage facilities are as follows:
e 1 mg Madison well field storage tank
e 0.8 mgand 0.1 mg Pine Ridge tanks
e 3 mg Zone 1 storage tank (Z1R4)

The Madison and Pine Ridge tanks currently operates in conjunction with the existing Madison pipeline,
while the Zone 1 tank operates as part of the City’s water distribution system. Due to the increased
delivery capacity resulting from the new Madison pipeline and the possible creations of a new south
blending point for the new Madison pipeline, increased water storage is needed for the following

purposes.
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e Operating storage to allow changes in pumping rates, without dramatic changes in water

storage tank water levels.

e Emergency storage to maintain water supply to customers in the event of short-term loss of

operation from elements of the Madison delivery system.

e Storage tank redundancy to allow removal of any tank for maintenance (i.e. cleaning and/or

painting).

e System hydraulics stabilization to provide a stable HGL for the pipeline system to maintain

consistent operating pressures.
In order to meet these objectives, the following water storage improvements are needed:
e Addition of 1 mg at water storage of the Madison well field tank site.
¢ Addition of 1 mg of water storage at the Pine Ridge tank site.
e Addition of 3 mg of storage at the Zone 1 tank (Z1R4) site.

The water storage reservoir additions should be configured to allow operation with only the new
Madison pipeline, independent of the existing Madison pipeline. Provisions should also be intended to
allow operating in parallel with the existing Madison pipeline facilities and to allow shutdown at any tank
without shutdown at either Madison pipeline. As a result, the raw water storage tanks high and low

water levels should match the existing tanks located nearby.

10.6 PUMPING STATION REQUIREMENTS

The new Madison pipeline will require two new pump stations to deliver water to the terminal storage
tank, matching the locations of the existing Madison pipeline pump stations. This will allow the pump
station to operate with either Madison pipeline. In addition, three (3) booster pump stations will be
needed to deliver water from the Gillette water system to Special District customers participating in the

Gillette regional water system.

The existing Madison pipeline pump stations utilize vertical turbine pumps mounted to pressurized

suction cans. The City has experienced problems in maintaining these type of pumps, as the pump
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equipment must be removed in order to do maintenance work. As a result, horizontal centrifugal

pumps will be used for the new pump stations.
The new pump stations should be designed with the following provisions to assure proper operation:
e Provide firm capacity assuming the largest pump at each station is out of operation.

e Provide variable frequency drives (VFD) on one or more of the pumps to allow easily adjusting

the rate of pumping.
e Pump control/check valves that allow controlled shutdown of the pump in loss of power.
o Standby generators to operate the full pump station capacity in the event of loss of power.
e Surge control tanks to minimize the pipeline pressure spikes in loss of power or pump failure.
e Bridge crane or monorail to allow easy removal of pumps, motor and valves for maintenance

o Electrical room with auxiliary cooling to assure proper operation of the electrical switchgear and
VFDs.

¢ Building enclosure with adequate access and security provisions.

e Automatic controls to monitor and maintain pump station operation under all conditions.

10.7 WATER QUALITY STRATEGY

10.7.1  Water Quality Objectives

The City of Gillette has historically blended their in-town well and Madison well sources to produce an
acceptable hardness and fluoride concentration in the drinking water delivered to the water distribution
system. The city historically has received approximately 80-85% of their water supply from the
Madison source during periods of high demand, resulting in the Madison formation water quality

characteristics being more dominant then the in-town Fort Union formation wells.

The intent of the new Madison well field and pipeline is to provide a similar water quality to the Gillette
water distribution system as the existing blended water supply. The finished water quality for the
Gillette regional water system should meet all the state and federal quality regulations. The following

standards established by EPA and WYDEQ are of particular concern:
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o Primary MCLs set by EPA and adopted by WYDEQ
- Fluoride concentration < 2 mg/l

e Secondary MCLs set by EPA and adopted by WYDEQ
- Fluoride concentration < 4 mg/l

- Total dissolved solids concentration < 500 mg/I

10.7.2  Water Quality Constraints

The existing Gillette water system has established a blending point for the in-town and Madison well
water on the north side of their water distribution system. This blending point, referred in this report to
as the North Blending Point, allows the City to control the blending ratio between the different well
water suppliers available to Gillette. With the addition of the new Madison pipeline, the route selected
for the pipeline will have an impact on the Gillette blending strategy. If the new Madison pipeline is
routed to the existing blending point the Fort Union wells located in Special Districts southeast of the
Gillette water system cannot be easily used for blending. If a new south blending point is created, it will
be necessary to connect Fort Union wells to that supply for blending purposed, possibly using Special
Districts wells incorporated into the regional water system for that purpose. It may also be possible to
relocate existing Fort Union well rights further south or east with the new well(s) connected to the south

blending point.

10.7.3  Well Water Blending Strategies

Previous master plan studies for Gillette have evaluated the blending requirements for the water
supplied from the various well supplies. The blending is conducted to mitigate the high hardness and
high fluoride content of some of the City’s wells. The 2007 supply study identified the blended water
guality anticipated for the normal operating practice for the City’s wells. Table 10.4 summarizes the
wells normally used for summer, fall/spring and winter operation, while Table 10.5 provides an
approximation of the blended well water quality based on the water quality of each well pumped at their

identified capacities.

All of the City's existing wells are blended prior to delivery to the water distribution system. All the
water from the in-town wells is delivered to the blending point, where Madison well and in-town well
water is mixed. In-town well water is delivered by a network of raw water pipelines to Pump Station No.
1, which pumps the water into the 30" Madison pipeline where blending occurs. This blending point,
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referred to as the north blending point in this report, allows the City to control the ratio of water being

used between the in-town well softer water and the Madison well harder water.

The new Madison well field and pipeline need to employ a similar blending scheme to the existing
Gillette water system, using local well supplies to blend with the new Madison well water. This can be
accomplished by either using the same blending scheme as the existing Gillette water system or by
creating a new south blending point. Previous studies have identified the existing 3 MG Zone 1
Reservoir IV located in the southeast Gillette service area as the potential south blending point for the
new Madison pipeline.

TABLE 10.4
EXISTING GILLETTE WELL OPERATION

Wells in Operation by Season
Well No. (Capacity) Summer Spring/Fall Winter
Fort Union
S-9 (80 gpm)
S-12 (65 gpm)
S-17 (102 gpm)
S-18 (75 gpm)
S-19 (130 gpm)
S-20 (60 gpm)
S-21 (140 gpm)
S-22 (100 gpm)
S-23 (100 gpm
S-24 (140 gpm)
S-25 (125 gpm)
S-26 (100 gpm)
S-27 (150 gpm)
Fox Hills
FH-3 (700 gpm)
FH-4 (550 gpm)
FH-5 (550 gpm)
Madison
M-1 (550 gpm)
M-2 (800 gpm)
M-3 (1017 gpm)
M-4 (1000 gpm)
M-5 (600 gpm)
M-6 (600 gpm)
M-7 (600 gpm)
M-8 (500 gpm)
M-9 (1495 gpm)
M-10 (1495 gpm)
Notes: X — denotes well in use
--- - denotes well not in use

XXX XXX XXX X | XX | X

X

XXX XXX XXX | X

Source of Data: 2007 Gillette Long-Term Water Supply Study
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TABLE 10.5
APPROXIMATED BLENDED WATER QUALITY FOR EXISTING GILLETTE WELLS
Average Water Quality of Blended Well Supply
Water Quality Summer Spring/Fall Winter Average
Parameter Average Average

Aluminum 0.01 0.00 0.00
Chloride 9.2 7.7 9.1

Color 0.0 0.0 0.0
Copper 0.0 0.0 0.0
Fluoride 1.5 0.9 0.9

Iron .24 0.09 0.09
Manganese 0.00 0.00 0.01

Odor 0.00 0.00 0.00

pH 7.8 7.9 8.0

Silver 0.00 0.00 0.00
Sulfate 228 218 196

Total Dissolved 642 572 530
Solids

Zinc 0.00 0.00 0.00
Calcium (Ca) 111 116 108
Magnesium (Mg) 35 35 32
Carbonate (CO) 0.87 0.00 0.00
Bicarbonate (HCO) 338 288 299

Total Alkalinity 275 228 236
Hardness 399 397 360
Sodium 58 26 35

Note: Average water qualities based on wells in use indicated in Table 10.4.
Source of Data: 2007 Gillette Long-Term Water Supply Study

The south blending point provides some hydraulic advantages for Gillette’s water distribution system.
Currently, all water supplies to the water distribution system originate on the north side of the system.
As a result, the storage reservoirs in the south side of the distribution system are difficult to keep full
during peak demands due to their distances from the source of water. Adding a south blending point
will help stabilize distribution system hydraulics, allowing Gillette to shift water delivery between the

north and south blending points as needed to meet changing water demands in the system.

The existing Special Districts that are candidates to participate in the Gillette Regional Water System
are currently supplied water by their own well supplies (primarily Fort Union wells). In some instances
the Special Districts have extra well capacity that could be of benefit to the regional water system. In
these instances, it may be feasible to supply their excess well supply to the Gillette regional water
system. However, only those Special Districts being supplied water directly from the Madison pipeline
are candidates, as the blending return between Madison and Fort Union well water in the Gillette water
distribution system needs to be carefully controlled. In those instances, water delivered to the regional
water system must comply with the SDWA and must be delivered at a rate controlled by the regional
water system. Since water being supplied to the Special Districts will be delivered to their water
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storage tanks, supplying flow back to the regional water system would be best accomplished at the
same location. However, this will most likely require using a water booster station to increase water

pressure sufficiently to overcome the HGL of the Madison pipeline.

This approach is particularly of interest for the Antelope Hills and Sleepy Hollow Special Districts, as
both entities have excess capacity and are located in close proximity to the proposed new Madison

pipelines southern route. The south blending point for the Gillette regional water system is located a
few miles downstream of both districts, allowing their Fort Union well water to blend with the Madison
well water. If used as part of the regional water system, these wells would be of benefit for the long-

term and re-drilling would be justified in the future to maintain well production levels.

10.7.4 Water Treatment Provisions

The water delivered through both the existing and new Madison pipelines must be treated to meet the
SDWA requirements, to allow the direct use of the pipeline water for potable water by future customers
along the pipeline route. Currently, the existing Madison well water is chlorinated at the well site, so a

similar approach needs to be provided for the new Madison wells.

The existing in-town wells used by Gillette are all treated at Pump Station No. 1, prior to blending with
the Madison well water. Currently, the in-town well water is chlorinated. Any Special District wells that
are used by the regional water system must be chlorinated and meet SDWA requirements prior to its

use in the regional water system.

10.8 MADISON PARALLEL PIPELINE ROUTING OPTIONS

Five alternatives were developed for the Madison Parallel pipeline alignment. Alternative 1 uses the
central delivery strategy to the north blending point discussed previously. The remaining Alternatives (2
through 5) use the south blending point delivery strategy. The southern delivery strategy will help
strengthen the southern part of the existing City of Gillette’s water system by providing water to areas of

known hydraulic deficiency and areas of future development.

Figures 10-7 through 10-11 show the five alternative alignments considered in this evaluation. A
common alignment starting point was selected for alternative comparison (Sta. 500+00) measured on
the existing Madison transmission pipeline alignment from Gillette Storage Tank (Z1R2). Each
alternative ends at an existing terminal reservoir inside the City of Gillette.
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10.8.1 Central Delivery
Alternative 1

Alternative 1, the Central Alignment, parallels the existing Madison pipeline to the storage tanks on
Westover Road. The alignment follows Highway 51 west into town, turns south on S. Douglas Highway
(Hwy 59), then west on E. Boxelder Road, north on S. 4J Road, and northwest along Westover Road
terminating at the existing storage tanks (Z1R2 and Z1R3).

10.8.2  Southern Delivery
Alternative 2

Alternative 2, the South Central Alignment, follows Highway 51 west into town, turns south on S.
Garner Lake Road, then heads southwest across S. Douglas Highway (Hwy 59) to Southern Drive and

terminates at the southeast storage tank (Z1R4).

Alternative 3

Alternative 3, the East Alignment, follows Highway 51 west, turns south on to Fairview Road, heads
west on Union Chapel Road, then north on S. Douglas Highway (Hwy 59) to Southern Drive and

terminates at the southeast storage tank (Z1R4).

Alternative 4

Alternative 4, the Southeast Alignment, follows Highway 51 west, turns south on a local road about a
mile west of Fairview Road, then heads west on Union Chapel Road, north on S. Douglas Highway

(Hwy 59) to Southern Drive and terminates at the southeast storage tank (Z1R4).

Alternative 5

Alternative 5, the East Gas Line Easement Alignment, follows Highway 51 west, turns south through an
existing gas line easement just east of Fox Park Avenue, passing by Sleepy Hollow development to the
east, then heads west on Union Chapel Road, north on S. Douglas Highway (Hwy 59) to Southern

Drive and terminates at the southeast storage tank (Z1R4).

I_DR Page 125



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

10.8.3 Comparison of Routing Alternatives

Two methods were used to compare the five Madison Parallel routing alternatives. The methods were

compared by relative construction difficulty and by qualitative functionality. These comparisons

assisted in recommending an alternative for further analysis.

10.8.4  Comparison by Relative Construction Cost

The first method of comparison between alternatives was the relative construction difficulty for the

pipeline alignment. Different types of construction corridors have significant impacts on pipeline

installation cost. For example, urban construction is more costly than rural construction. A relative

comparison of construction difficulty for each alternative was developed by multiplying pipe length by

construction complexity weighting factors for five categories of construction corridors, including; open

space, rural, low density urban, medium density urban, and high density urban. The five categories

used are captured in Table 10.6 with a weighting factor and definition for each. The relative

construction difficulty comparison between the five alignments by weighed pipe length was established

in Table 10.7.

TABLE 10.6

CONSTRUCTION CORRIDOR TYPE CATEGORIES FOR RELATIVE CONSTRUCTION DIFFICULTY
COMPARISON

Length Factor

Construction Corridor Type (x actual length) Definition
Open Space 0.75 Open space, bare ground in undeveloped areas.
Rural 0.90 Along unpaved roadways in undeveloped areas.
Paved roadways in undeveloped areas (county
Low Density Urban 1.00 developments).
Paved roadways in lightly developed areas
Medium Density Urban 1.20 (outside city limits).
High Density Urban 1.35 Paved roadways within city limits.
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TABLE 10.7

ALTERNATIVE ROUTE COMPARISON BY RELATIVE CONSTRUCTION DIFFICULTY

Pipe Length by Construction Corridor Type
Actual Weighted

Pipe Low Medium High Pipe

Length Open Rural Urban Urban Urban Length

Route (miles) (miles) (miles) (miles) (miles) (miles) (miles)
Alternative 1 9.5 0 0 3.5 1.4 4.6 114
Alternative 2 9.6 0 3.2 3.5 1.4 15 10.1
Alternative 3 13.3 0 0 8.9 3.5 0.9 14.3
Alternative 4 11.4 0 5.3 1.7 3.5 0.9 11.9
Alternative 5 115 3.2 0 2.2 5.2 0.9 12.1

Note: The pipe lengths in table are based on the common alternative starting point discussed previously and do

not include the section of Madison pipeline east of Donkey Creek pump station.

Comparison by Qualitative Functionality

The second method of comparison between alternatives was established by a qualitative evaluation of

each alternative’s functionality and potential construction issues. This analysis helps establish potential

issues of concern in the recommended alternative. Eight items were compared to qualitatively compare

each alternative:

Use of existing infrastructure —Does alignment maximize existing infrastructure (piping, wells,

etc.) of regional participants?

Proximity to future development —Is the alignment in proximity to future development and
water demand?

Location of regional participants —Is the alignment adjacent to regional participants to bring

service to them with short feeder connections?
Right-of-way (ROW) needs —Does the alignment limit right-of-way acquisition requirements?

Constructability and risk —Does the alignment minimize constructability issues that may

increase construction costs and/or construction risk to existing infrastructure?

Future corridor improvements —Does the alignment minimize impacts to recent or planned
near-term roadway improvements? For example, roadway improvements or realignments along
Highway 51 and Union Chapel Road.

Environmental permitting —Does the alignment minimize environmental permitting

reguirements and Eotential mitigation issues bz avoiding stream and wetland interference?
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o Hydraulic efficiency —Does the alignment strengthen system hydraulics in areas of where
known problems exist in the City of Gillette water system? For example, the alignment serves
southern tanks with and secondary and stronger distribution improvements to tanks in the south

and west of Gillette’s system.

° Relative construction cost — How does the alignment compare in general construction cost to
the other alternatives based on miles of pipeline installation in open, rural, low, medium and/or

high urban areas?

A good, better, best value system to show relative values for the particular issue between alternatives.
Table 10.8 describes the considered issues for each alternative. Table 10.9 compares the five

alternatives using these eight issues.
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TABLE 10.8

ALTERNATIVE ISSUE CHARACTERIZATION

Criteria

Alternative 1 — Central Alignment

Alternative 2 — South Central Alignment

Alternative 3 — East Alignment

Alternative 4 — Southeast Alignment

Alternative 5 — East Gas Line Easement
Alignment

Use of existing

infrastructure

The alignment follows the existing Madison
pipeline and does not make very good use
of existing infrastructure of any potential
regional participants.

The alignment does not pass by any major
regional participants to make good use of
existing infrastructure.

The alignment passes by several major
regional participants (Antelope Valley,
Sleepy Hollow, etc.) with potential
supplemental water supply sources to
make good use of existing infrastructure.

The alignment passes by several major
regional participants (Antelope Valley,
Sleepy Hollow, etc.) with potential
supplemental water supply sources to
make good use of existing infrastructure.

The alignment passes by several major
regional participants (Antelope Valley,
Sleepy Hollow, etc.) with potential
supplemental water supply sources to
make good use of existing infrastructure.

Proximity to future

development

The alignment does not pass by the
majority of areas identified for future
development. The growth will be southeast
and southwest of Gillette whereas this
alignment goes through the northern part of
town.

The alignment passes by a portion of areas
identified for future development, however
does not maximize the potential to deliver
water to future customers.

The alignment passes by a majority of
areas identified for future development.
However, the alternative swings out far to
the east and does not maximize the
potential to serve future development.

The alignment passes by a majority of
areas identified for future development and
maximizes the potential to deliver water to
future customers.

The alignment passes by a majority of
areas identified for future development and
maximizes the potential to deliver water to
future customers.

Location of regional

participants

The alignment passes by a few smaller
potential regional participants but not any of
the larger ones to the southeast (Antelope
Valley, Sleepy Hollow, etc.).

The alignment passes by a few smaller
potential regional participants but not any of
the larger ones to the southeast (Antelope
Valley, Sleepy Hollow, etc.).

The alignment passes many of the larger
potential regional participants to the
southeast.

The alignment passes many of the larger
potential regional participants to the
southeast.

The alignment passes many of the larger
potential regional participants to the
southeast, however cuts off a few due to its
westerly alignment compared to
Alternatives 3 and 4.

Right-of-way (ROW)

needs

The alignment will parallel the existing
Madison pipeline the entire way through
present easements. Right-of-way needs
should be very low for this alternative.

The alignment will parallel the existing
Madison pipeline and travel along roadway
ROW. Some acquisition may be required
for this alignment.

The alignment will travel along roadway
ROW for the majority of its length. Some
acquisition may be required for this
alignment.

The alignment will travel along roadway
ROW for the majority of its length. Some
acquisition may be required for this
alignment.

The alignment will travel along a gas line
easement which will require negotiation and
purchase from the gas company. ROW
needs for this alternative is relatively high
compared to the others.

Constructability and risk

Constructability through the heart of Gillette
will make installation of the pipeline with
this alignment difficult. Existing utilities and
potential traffic impacts could prove to be
complicated.

Constructability through the outskirts of
Gillette and along the Donkey Creek
corridor will make installation of the pipeline
with this alignment problematic.

By avoiding existing infrastructure and
installing along rural roads constructability
and risk should be low for this alternative.

By avoiding existing infrastructure and
installing along rural and unpaved roads
constructability and risk should be low for
this alternative.

By avoiding existing infrastructure and
installing along rural roads constructability
and risk should be low for this alternative.

Environmental permitting

There are little potential wetland impacts
and stream/drainage crossings with this
alignment.

There are potential wetland impacts and
stream/drainage crossings with this
alignment through the Donkey Creek area.
Environmental permitting may have
additional impacts and challenges.

There is medium potential for wetland
impacts and stream/drainage crossings
with this alignment.

There is medium potential for wetland
impacts and stream/drainage crossings
with this alignment.

There is medium potential for wetland
impacts and stream/drainage crossings
with this alignment.

Future corridor

improvements

There are no known improvements to
roadways along this alignment, however
the alignment will impact major roadways
through town that may have newer
improvements and will likely require
resurfacing.

There are no known improvements to
roadways along this alignment, however
the alignment will impact paved roadways
that may have newer improvements and
will likely require resurfacing.

There is an expected roadway realignment
of the east-most segment Union Chapel
Road. This issue could interfere with the
timing and coordination of installation of this
alternative.

There are no known improvements to
roadways along this alignment. The
alignment follows an unpaved road which is
not expected to be realigned nor paved.

There are no known improvements to
roadways along this alignment. The
alignment follows an unpaved gas line
easement which is not expected to be
realigned nor paved.

Hydraulic efficiency

This alignment does very little to improve
existing hydraulic deficiencies in the
southern part of the system. Also, the
alignment does not target future water
demands due to development in the south.

This alignment does tie into the southern
storage tank to improve existing hydraulic
deficiencies in the southern part of the
system. However, the alignment does not
fully target future water demands due to
development in the south. The alignment
does not pass special districts with
additional well capacity.

This alignment does tie into the southern
storage tank to improve existing hydraulic
deficiencies in the southern part of the
system. Also, the alignment does provide
future water demands to development in
the south. The alignment does pass special
districts with additional well capacity.

This alignment does tie into the southern
storage tank to improve existing hydraulic
deficiencies in the southern part of the
system. Also, the alignment does provide
future water demands to development in
the south. The alignment does pass special
districts with additional well capacity.

This alignment does tie into the southern
storage tank to improve existing hydraulic
deficiencies in the southern part of the
system. Also, the alignment does provide
future water demands to development in
the south. The alignment does pass special
districts with additional well capacity.
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TABLE 10.9

ALTERNATIVE ROUTE COMPARISON BY QUALITATIVE ISSUE EVALUATION

Alternative | Alternative | Alternative | Alternative | Alternative

Criteria 1 2 3 4 5
Use of existing
infrastructure O O ® ® ®
Proximity to future
development o © © ® ®
Location of regional
participants o O ® ® ®©
Right-of-way
(ROW) needs ® © © ® O
Constructability and
. o) ® ® ® ®
Environmental
permitting ® O © © ©
Future corridor
improvements © © o ® o
Hydraulic efficiency @) ® ) ) [ )
Relative
construction cost®) © ® O ®© ©
Overall O ® ® ) ®

1. Relative cost as determined by weighted pipe length

Qualitative Comparison Values: Good = O, Better = ® and Best= @

10.9 ALTERNATIVE RECOMMENDATION

Based on the relative construction difficulty comparison results and review of qualitative
functionality evaluation, the recommended alternative for the Madison Parallel pipeline was

Alternative 4, the Southeast Alignment. This alternative provides the best advantage
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hydraulically and functionally with less construction issues. Alternative 4, was analyzed
hydraulically to verify pipeline sizing and system operation in parallel with the existing Madison
transmission pipeline. Figure 10-12 presents the recommended Madison Parallel Transmission
Pipeline alternative with preliminary pipe sizes and materials. Figures 10-13 through 10-20
present the recommended alternative in mapbook format showing details of the parallel pipeline

and potential regional participant connections with pipe diameters.

10.10 HYDRAULIC ANALYSIS

A concept-level hydraulic analysis of the recommended alternative was conducted to verify the
regional system layout and operations as well as pipe diameters and pipeline pressure classes
required. Gillette’s hydraulic model from the 2004 “City of Gillette - Water Master Plan Report”
was used as a basis for development of the regional water system model. The model includes
the City of Gillette’s waterlines and system facilities (pump stations and storage tanks) and the
regional system was built around these components. The model is an extended period
simulation of five days with a diurnal demand pattern to monitor system operation and tank
recovery over time. The purpose of the hydraulic model is for planning and does not contain
detail for comprehensive design. The model should be updated during the pipeline design
phase to continue analyzing system hydraulics when more accurate pipeline routing and survey

data is available.

An updated transient study was not conducted as part of the hydraulic analysis due to the
limited equipment data and ground surface data available. Surge mitigation improvements for
the recommended alignment are assumed to be similar to previous transient studies. A detailed
surge analysis should be conducted on the recommended alternative during the pipeline design
phase. Pipe pressure classes were selected considering a 30% surge allowance from the pipe

materials to provide additional protection of the pipeline from transient pressures.

Peak day 2038 (buildout) demands presented in Section 10.2 were allocated to the updated
regional system model. Hazen-Williams friction coefficients (C values) for all new pipelines
added to the model were assumed to be 130 for both PVC and steel pipe considering long-term
performance. Nominal pipe diameters were used for all new pipes in the model with the
exception of the Madison parallel transmission main. The detail of using internal instead of
nominal diameters ensures more accurate resultant hydraulic grade lines (HGL). The increased

detail for the Madison parallel pipeline is important in selecting pipe size and defining pump
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operating points. Internal diameters used to model the new Madison parallel pipeline for each

pressure class are defined in Table 10.10.

TABLE 10.10
MADISON PARALLEL TRANSMISSION PIPE DIAMETERS AND PRESSURE CLASSES
Pipe Class Nominal Pipe Internal
Pipe Mater (psi) Diameter (in) Diameter (in)

Steel 200 42 42
Steel 250 42 42
PVC 125 36 35.94
PVC 125 42 41.76
PVC 165 36 35.24
PVC 165 42 40.94
PVC 200 36 34.65

Steady-state reservoir conditions in the model were set at the following:
¢ Pine Ridge Reservoir at low operating water surface elevation = 4,530
o Terminal Reservoir (Z1R4) at high operating water surface elevation = 4,764

Pump stations were assumed to be an end-suction or in-line centrifugal booster pumps,
requiring a minimum 20 psi (34.7 feet) of suction pressure. Minor losses were assumed to

negligible compared to pipeline friction loss.

Figure 10-21 depicts the hydraulic profile of the Madison parallel transmission pipeline
compared to the existing Madison pipeline. The figure shows the new pipeline with selected
pipe sizes, materials and pressure classes along the HGL. The updated hydraulic model shows
that the 42" portion of the Madison parallel transmission main must be extended further east
than from previous studies. Due to the increased required pipeline capacity, the increased flow
results in too high of headloss in the pipeline and the HGL does not reach the future Donkey
Creek Pump Station location with adequate pump suction pressure. Therefore, the 42" diameter
main needs to continue east of Donkey Creek Pump Station past the existing turnout to the
Town of Moorcroft. This change adds approximately 87,016 feet (16.5 miles) more of 42" pipe

instead of 36" pipe to the system than from the previous study.

Pipe pressure classes were selected based on the maximum steady state HGL that the
transmission main experiences. The controlling HGL upstream of the future Donkey Creek

Pump Station is when the pipe is not flowing and the pipeline experiences the entire static head
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from the future Pine Ridge Reservoir. The controlling HGL downstream of the future Donkey
Creek Pump Station is if the pumps deadhead due to a closed valve or other related operational
issues. For operating pressures below 200 psi, PVC pipe material was assumed. For operating

pressures for 200 psi and above, steel pipe material was assumed.

10.11 REGIONAL WATER SYSTEM RECOMMENDATIONS

10.11.1 Future Madison Well Field

One of the key sources of water for the regional water system will be a new Madison well field.
Water resources and quality implications for the Madison aquifer are discussed in Section 9.
The new Madison wells will pump to the future Madison Storage Tank and Pumping Station
Facility. Ten wells were planned in the 2007 Gillette Long-Term Water Supply Study with
assumed yields of 1,430 gpm each, providing a firm capacity of 12,870 gpm to the Pine Ridge
Reservoirs (assuming one well is out of service). However, an additional well (M21) at an
assumed yield of 1,430 gpm is necessary to provide the additional required peak flow of 13,500
gpm for the Madison parallel transmission main in order to serve increased water demands due
to potential regional water system customers. The layout and well data of the proposed Madison
well field were obtained from the “2007 Gillette Long-Term Water Supply Study” and modified to
add well M-21. Diameters of some of the well field piping were upsized to include the additional
flow from well M-21. The layout of the proposed future Madison well field is included as Figure

10-22. Well data for the new wells is presented in Table 10-11.
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TABLE 10.11

PROPOSED MADISON WELL FIELD DATA

Wells

Parameter M11 M12 M13 M14
Location (1/4-1/4 Section) SE Ya, NW %4, NW Y4, NE Ya, NE Y4, NE Va, SE Ya, NW %4,

Sec 6 Sec 6 Sec 6 Sec 6
Township, Range T51N,R66W | T51N,R66W | T51N,R66W | T51N,R66W
Ground surface elevation, ft 4260 4260 4275 4250
Total depth of estimated 3000 3000 3000 3000
drilling depth
ﬁomplenoq zone or tar_geted Madison aquifer | Madison aquifer | Madison aquifer | Madison aquifer

ydro-stratigraphic horizon

Known or expected aquifer
parameters

Transmissivity-unknown, extremely high, pumping water levels stabilized
by vertical leakage into the Madison Formation. Aquifer storativity
expected to be in the range of 0.0001 to 0.0005.

Estimated flow or production

potential, gpm at 520 feet of 1400 1400 1400 1400
Surface ownership Cranston, lvan, | Cranston, lvan, | Cranston, lvan, Huven, Robert
Earl, Et al Earl, Et al Earl, Et al and Diane

Water quality potential

It is assumed that the water quality in the proposed Mad

similar to that from the current Madison wells.

ison wells will be

Existing surface water rights
in same ¥ %4

None

Wyoma
Cranston

None

None

Ground water rights

Madison aquifer groundwater rights in this area are held by: City of
Gillette, Campbell Co School Dist. #1, Town of Moorcroft, Erland Ranch
Corp., Pacific Power and Light, Wyodak Resources Development, The
WY National Bank of Casper, Black Hills Power and Light.

Distance to Madison 0.3 0.5 0.75 0.3
Pumping Station, mi
As the proposed wells are very tightly spaced and are within a mile of the

Test well site ranking existing well field with known productivity, no test wells will be needed.
Cased Depth, ft: 2,400 ft 2400 2400 2400 2400
Casmg Diameter, inches, 16 16 16 16
nominal
Static Water Level. feet 400-420 400-420 400-420 400-420
below ground surface
Pumping Water Level: feet 520 520 520 520
below ground in 30 years
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TABLE 10.11 (Continued)
Wells

Parameter M15 M16 M17 M18
Location (1/4-1/4 Section) SW ¥4, NE Y4, SE Y, NE Y4, NE Y4, SE Y4, NW Y4, SW Y4,

Sec6 Sec6 Sec6 Sec5
Township, Range T51N,R66W | T51N,R66W | T51N,R66W | T51N,R66W
Ground surface elevation, ft 4250 4200 4200 4250
Total depth of estimated 3000 3000 3000 3000
drilling depth
Completlor_n zone or tar_geted Madison aquifer | Madison aquifer Madllson Madison aquifer
hydro-stratigraphic horizon aquifer

Known or expected aquifer
parameters

Transmissivity-un

known, extremely h

igh, pumping wate

r levels stabilized

by vertical leakage into the Madison Formation. Aquifer storativity
the range of 0.0001 to 0.0005.

expected to be in

Estimated flow or production

: 1400 1400 1400 1400
potential, gpm at 520 feet of
Surface ownership Havner, Kay Wood, Johnny Erland Ranch Buer, Lance
Arlene and Rebecca Corp. and Janet

Water quality potential

It is assumed that the water quality in

similar to that from the current Madison wells.

the proposed Madison wells will be

Existing surface water rights
in same ¥ Y4

None

None

None

None

Ground water rights

Madison aquifer groundwater rights in this area are held by: City of
Gillette, Campbell Co School Dist. #1, Town of Moorcroft, Erland Ranch
Corp., Pacific Power and Light, Wyodak Resources Development, The
WY National Bank of Casper, Black Hills Power and Light.

Dlstgnce tp Madison Pumping 0.5 0.75 0.55 0.75
Station, mi

Test well site ranking

Cased Depth, ft: 2,400 ft 2400 2400 2400 2400
CaS|_ng Diameter, inches, 16 16 16 16
nominal

Static Water Level: feet 400-420 400-420 400-420 400-420
below ground surface

Pumping Watgr Level: feet 520 520 520 520
below ground in 30 years

HR
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TABLE 10.11 (Continued)

Wells
Parameter M19 M20 M21
i - 1 1 1 1 1
Location (1/4-1/4 Section) SE Y4, 86E /a, Sec NW ¥4 SW ¥, Sec 5 SW Y4, NGE Ya, Sec
Township, Range T51N,R66W T51N,R66W T51N,R66W
Ground surface elevation, ft 4220 4250
Total depth of estimated drilling depth 3000 3000 3000
Com_plet|orj zone or targeted hydro- Madison aquifer Madison aquifer Madison aquifer
stratigraphic horizon
Known or expected aquifer parameters See Above
Estimated flow or production potential, 1400 1400 1400
gpm at 520 feet of
Surface ownership Erland Ranch Buer, Lance and
) TBD
Corporation Janet
Water quality potential See Above
— - - T
1Ii:(lstlng surface water rights in same % Mikel Erland None TBD
Ground water rights See Above
%istance to Madison Pumping Station, 05 0.9 0.5
Test well site ranking See Above
Cased Depth, ft: 2,400 ft 2400 2400 2400
Casing Diameter, inches, nominal 16 16 16
Static Water Level: feet below ground 400-420 400-420 200-420
surface
Pumplng Water Level: feet below 520 520 520
ground in 30 years

Source: 2007 Gillette Long-Term Water Supply Study, with added data for well M21.
10.11.2 Madison Parallel Transmission Main

The Madison parallel transmission pipeline needs to deliver 13,500 gpm (19.4 mgd) from the
Madison well field to the Terminal Reservoir (Z1R4) in Gillette. Pipe diameters and pressure
classes have been updated since the “2007 Gillette Long-Term Water Supply Study”. The new
parallel main has portions of 36-inch and 42-inch pipe with pressure classes from 125 PSI to
250 psi. For purposes of this study, PVC pipe materials were used where feasible due to
corrosivity concerns with the native soils and welded steel with cathodic protection was used
where high pressure ratings were necessary. Isolation butterfly valves were positioned every 2-
3 miles along the pipeline at pipeline cross-over assemblies unless there was a regional
connection which has an isolation valve on the main. Locations for crossovers between the
existing Madison and the new Madison parallel main should be determined during the design

phase of the project. Multiple crossover locations will allow for delivery flexibility including
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normal, emergency and maintenance operations. One potential location for a crossover could

be immediately before the divergence of the parallel transmission main to the south.

10.11.3 Parallel Madison Pipeline Crossovers

The existing and new Madison pipelines will parallel each other for a significant portion of their
length, starting at the Madison well field and ending at the proposed control station east of
Gillette. In order to facilitate operation and maintenance of both Madison pipelines, pipeline
crossover connections will be needed at intervals along the parallel segments of the pipeline
route. These crossovers need to be configured to allow shutdown of a segment of either
pipeline, allowing the remainder of the pipeline to remain in service. Figure 10-23 illustrates
schematically how the pipeline crossovers could be configured to allow the shutdown of
pipeline segments. With this approach, new isolation valves would be added to the existing 30”
Madison pipeline at the crossover tie-in to allow shutdown of the upstream or downstream
segment of the 30" pipeline. Two adjacent crossovers would need to be activated to isolate a
segment of either Madison pipeline. The crossover pipe would be sized to match the smaller of

the two pipelines (30”) as a larger pipe size would not provide significant hydraulic benefit.

A total of six (6) valves would be provided at each crossover, with the valves located in two (2)
concrete valve vaults. The isolation valves would be manual butterfly valves, except for the
two (2) upstream valves which need to be ball or cone valves to assure a drop-tight shutoff.
The valves would be manually operated due to their infrequent use and would not need to be
monitored by the Gillette SCADA system.

The addition of the crossover valves to the existing Madison 30" pipeline will add badly needed
isolation valves, as the existing pipeline isolation valves are spaced too far apart, requiring
dewatering of several miles of pipeline to enter the pipe for maintenance. In addition, the
pipeline crossovers will provide a convenient location for connecting service line extensions to
Special District customers participating in the regional water system, avoiding directly tapping
the Madison pipelines for the service connections and allowing either Madison pipeline to

supply water to the service connection.

The Madison pipeline crossovers location will need to be selected with several parameters in

mind:

e Provide crossovers every 2-3 miles along Madison pipeline route to allow necessary

pipeline maintenance.
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e Position crossovers near planned service connections along the pipeline route.

e Position crossovers near existing 30" Madison pipeline isolation valves (if possible) to

reduce the quantity of new valves.

e Crossovers are not required near the Donkey Creek Pump Stations or near the Control

Station, as crossover provisions will be provided at these facilities.

The length of parallel Madison pipelines is approximately 34 miles, which will require

approximately 10-11 pipeline crossovers to meet the above listed parameters.

10.11.4 Control Station Addition

Addition of a control station at the diversion point of the existing and new Madison pipelines
would provide improved flexibility in operating the Madison delivery system. The control station
would be connected to both Madison pipelines, and would allow the following operation

options:

e Existing Madison pipeline to deliver to north blending point and new Madison pipeline

deliver to south blending point.

e Existing Madison pipeline to deliver to south blending point and new Madison pipeline

to deliver to north blending point.

e Single Madison pipeline (either existing or new) to deliver to both north and south

blending points.

o Parallel operation of the Madison pipelines at the same HGL, with delivery rate to north

and south blending points controlled.

The Control Station would use remotely controlled and monitored valves to allow changes in
operation from the City’s SCADA system. The Control Station would need to be easily
accessible for maintenance, so the valve equipment should be enclosed in an above grade

building with the pipes and valves located below grade in a concrete basement level.
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10.11.5 Special District Service Connections

Service connection provisions will be needed for all the proposed participants in the Gillette
regional water system, with allowances for some of the connections to be delayed for a number

of years. There will be two types of service connections needed:

e Type 1 — Service connections to the Madison pipelines, receiving only Madison well

field water.

e Type 2 — Service connections to the Gillette water distribution system, receiving only

blended water.

The Type 1 service connections will be limited to those participants located near the Madison
pipelines, either the existing or new pipeline. The service connections along the parallel
Madison pipeline segment could be provided at the pipeline crossover (as described in the
pipeline crossover discussion) or as shown in Figure 10-24. As the figure indicates, the service
connections would be provided from a service line connected to both Madison pipelines. A
master meter station would be provided at each service line extension to the individual
participants, allowing multiple participants to connect to the same service line. This approach
will limit the number of service taps on the Madison pipeline and reduce the risk of potential

pipeline failure problems.

The Type 1 service connects located downstream of the control station (parallel pipeline
divergence) will also need to be provided using service lines where possible. However, since
the new Madison pipeline will need to serve several Special Districts, the service lines need to
connect to both sides of the pipeline isolation valve as shown in Figure 10-25. This will allow
shutdown of a segment of the new Madison pipeline without shutting off service to the
customers. When the pipeline segment being shutdown is upstream of the pipeline isolation
valve, the water supply for the service line will be supplied from the downstream south blending
point storage tanks.

The Type 2 service connections will need to be limited to those participants not located near
the Madison pipelines, so must be served by connecting to the City of Gillette water distribution
system. The service connections would be extensions from the existing water distribution grid,
requiring connection to a water distribution major pipeline to assure adequate capacity. The
24" pipeline being added to connect the existing north and south blending point tanks would

provide an acceptable connection point for extending service to the southwest and west side of
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Gillette. Type 2 service extensions elsewhere would need to be connected to other large

distribution system pipelines.

All Type 1 and Type 2 service connections would be provided with master meters to record
water sold. For those Type 2 service connections without water storage, the rate of water
supply will not be controlled and will function based on the HGL provided by the water
distribution system. Type 1 and 2 service connections with storage will need to be controlled to
avoid overfilling their tanks and avoid spikes in water demand that would impact Gillette water

system operation.
10.11.6 Special Districts Potential Types of Service Connections

For those Special Districts within the defined service area of the Gillette Regional Water
System and interested in being serviced by the system, there will be several options on type of
service connections provided. The potential types of service connections identified are as

follows:

e Type A — Emergency water connection only, with water supplied when customer’s water

system fails. This is a short-term supply used until the system failure is repaired.

e Type B — Supplemental water connection, with water supplied to supplement customers

existing water supply either on a seasonal basis for peaking or a base load basis.

e Type C — Full service water connection without fire protection, with water supplied to

replace customers existing supply.

e Type D — Full service water connection with fire protection, with water supplied to

replace customers existing supply and capacity to deliver fire flows.

e Type E - Integration into the Gillette water system, operating as part of their water

distribution system.
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10.11.7 Future Madison Pumping Facility and Pine Ridge Reservoir

Additional pumping capacity will be required at the Madison well field to pump water from the
wells to the future Pine Ridge Reservoir. A new Madison Pumping Facility will boost pressures
to get the water to the reservoir. Five pumps will be required with a cumulative pumping rate of
13,500 gpm, the design flow of the future Madison parallel transmission main, with a TDH of
310 ft (134 psi). Additionally, the facility will provide basic treatment including disinfection by
chlorination. The likely source of chlorine for disinfection of the well water will be chlorine gas
which the existing Madison Pumping Facility uses. It is recommended that a 1.0 MGD storage

tank be built upstream of the pump station, which the wells will deliver water to.

A future Pine Ridge Reservoir will need to be constructed to act as a head source to deliver
water to the future Donkey Creek Pump Station by gravity. Sizing of the tank depends on the
amount of storage desired at this location. It is recommended that a 1.0 MGD steel storage

reservoir be built.

10.11.8 Future Donkey Creek Pump Station

A future Donkey Creek Pump Station will be required near the existing facility to boost pressure
in the parallel transmission main. Five pumps will be required with a total pumping rate of

13,500 gpm, the total future Madison well field capacity with one well out of service, with a TDH
of 460 ft (199 psi). The siting of the pump station should be close to the existing Donkey Creek

pump station.

10.11.9 In-Town Improvements

The transmission pipeline will need to include the 24-inch loop on the south and west sides of
the city, which will provide the necessary water distribution system strength to extend service to
the Special Districts on the west side. The in-town system improvements will also help balance
system hydraulics between the north and the south by creating a looped core system. The in-
town improvements are shown on Figure 10-26. The southern east-west portion of the loop will
supply water to the southwest tank (Z1R5) which is currently has operational problems. The
western south-north portion of the loop will supply water to the central system tanks (Z1R2 and
Z1R3) when future demands in the area increase. The southwest and central tanks were

observed in the hydraulic model to ensure recovery under peak day demands. The loop was
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sized using tank recovery data and velocity criteria of less than 5 fps during peak hour

maximum day demands.

10.11.10 Regional Participant Connections

To reach the regional participants identified in this study, additional delivery pipelines will be
required to connect to the core regional system. Participants that could contribute well source
water such as those described earlier, Antelope Valley, Crestview and Sleepy Hollow should be
connected first to help ease near-term water supply shortages. Participants that are closest to

the Madison parallel transmission main could be connected simultaneously.

Groups of potential regional customers were established based on geographical areas and
separated if they are in the probable or possible study areas. This facilitates groups of regional
participant connections which will likely connect to the regional system in series. Figure 10-27

shows the group areas established for the potential regional participants.

Pipe sizing was completed for the regional participant connections using the hydraulic model.
Minimum of 8-inch mains were used for the main system that connects to multiple participants.
Generally, 6-inch mains were used for connections to existing participant tanks with the
exception of 4-inch mains to very small participants. All mains were designed with the velocity

criteria of less than 5 fps during peak hour maximum day demands.

Water delivered to the regional participants from Madison pipeline needs to be delivered to a
water storage tank, with the tank volume used to meet fluctuating water demands in the special
district (i.e. peak hour demand, fire flow). Due to the difficulty in adjusting flow rates in the
lengthy Madison pipeline, the city will need to control the rate of delivery to the regional
participants (and the rate of pumping back into the pipeline), otherwise the hydraulic grade line
for the pipeline would fluctuate too rapidly causing hydraulics surges.

Three regional pump stations, in addition to the future Madison Well Field and Donkey Creek
Pump Stations were required to serve all potential regional participants. The regional pump
stations were preliminarily sized at 1.2 times maximum day demands. All regional pump stations
would have three pumps, one jockey and two alternating primary pumps. Estimated primary

pump operating points for the three regional pump stations are found in Table 10.12.
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TABLE 10.12

REGIONAL PUMP STATION ESTIMATED PRIMARY OPERATING POINTS

Pump Station Break Horsepower®
Name Flow (gpm) Head (feet) (bhp)
West Gillette 1,250 450 200
Fox Ridge 140 180 9
Ward Creek 160 120 7

'Pump efficiency is assumed to be 75% for planning purposes.

Water obtained directly from the Madison pipeline will not be blended water, so any of the
regional participants located along the pipeline route will not have an opportunity to receive
blended water from the city. Hardness in the Madison formation water will affect these
participants that do not receive blended water. Regional participants located in areas to the west
and north of the City will be extended service from the city's water distribution system, so will
receive blended water from the city. Water delivered by the regional participants to regional
water system must meet all existing and future SDWA requirements for disinfection and any
other pertinent requirements (i.e. fluoride levels, lead and copper, etc.). Appendix A describes

applicable drinking water standards including upcoming changes to SDWA requirements.

The regional participants interested in providing water to the regional system will most likely be
limited to those that can pump water directly into the Madison pipeline, prior to blending point at
the southeast water storage tank (Z1R4). These Special District wells that benefit the regional
water system operation are intended to remain in service and should be re-drilled as needed in
the future. Special District wells that expire in the future and are not considered a benefit to
regional water system will likely not be connected to the regional system and will be funded for
re-drilling by the WWDC only if an extension of the regional water system service is more costly.
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SECTION 11.0
ESTIMATED CONSTRUCTION COSTS

A budget-level opinion of probable construction cost was prepared for planning and decision
purposes based on the recommended Madison pipeline alternative. As requested by WWDC,
the opinion of probable construction cost was prepared by updating the “2007 Gillette Long-
Term Water Supply Study, Level 1I” study cost estimate spreadsheet using the same line items,
unit costs, and markups. This spreadsheet included the typical level of detail for a master plan,
with overall layout, topography, and system requirements, but not to the detail of site specific
information and equipment details. It is normally expected that an estimate of this type would be
sufficient for planning purposes. The 2007 Gillette study estimated the project cost of
$159,393,000, based on current prices.

11.1 BASIS FOR ESTIMATED CONSTRUCTION COSTS

The opinion of probable construction cost was prepared for the new Madison transmission
pipeline and related facilities based on pipeline route Alternative 4, including the same support
facilities identified in the 2007 Gillette study. Those facilities included in the construction cost
estimate included the transmission pipeline, Donkey Creek transmission pump station, Madison
Formation wells, well field improvements, and in-town improvements. It should be noted that
there are several Madison pipeline associated improvements identified in this report that are not
included in the 2007 Gillette Long-Term Water Supply Study and thus not included in the
opinion of probable construction cost. These improvements include the following facilities:

o Madison well field electrical equipment needed to operate high voltage pumps.

Madison well field pump station addition.

Madison well field 1.0 MG water storage tank addition.

Pine Ridge 1.0 MG water storage tank addition.

Zone 1 3.0 MG water storage tank addition.

However, due to the contingency amount included in the opinion of probable costs, the cost for

these additional improvements should be within the total cost estimated for the project.
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11.2 OPINION OF PROBABLE CONSTRUCTION COST

The opinion of probable construction cost for the proposed improvements is presented in Table
11.1. These costs total to $186,097,000 based on the 2007 Gillette study unit prices. This value
is higher when compared to the original opinion of probable cost of $159,393,000. The majority
of the cost increases are due to:

¢ Additional Madison well needed to increase capacity to serve the regional customers

and associated well field improvements.

e Change from 36-inch to 42-inch steel pipeline material installation for a length of the

transmission pipeline.
e Substantial increase in in-town improvements to complete core loop within Gillette.

As noted earlier, unit costs were not adjusted from the previous cost estimate. Quantities were
adjusted due to the changes made to the pipeline as part of this study and are noted on the
updated spreadsheet.

Funding requests made to date to the State of Wyoming for this project were based on the 2007
Gillette study estimated project cost of $159,393,000, escalated to $226,000,000 to reflect the
anticipated cost needed to construct the project over a several year period beginning in 2010-
2011.
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TABLE 11.1

CONCEPTUAL OPINION OF PROBABLE CONSTRUCTION COST

Madison Parallel Pipeline - Alternative #4 (with pump station at Donkey Creek)

Transmission Pipeline

Description Quantity* Unit Unit Cost? Total Cost®

36" PVC 125 9,454 LF $95 $898,130
36" PVC 165 4,551 LF $123 $559,773
36" PVC 200 39,256 LF $175 $6,869,800
42" PVC 125 22,600 LF $127 $2,870,200
42" PVC 165 106,749 LF $200 | $21,349,800
42" Steel 200 21,115 LF $107 $2,259,305
42" Steel 250 27,977 LF $134 $3,748,918
Steel Corrosion & Cathodic Protection 49,092 LF S40 $1,963,680
36" Excavation, Bedding Installation, Backfill 53,261 LF S60 $3,195,660
42" Excavation, Bedding, Installation, Backfill 178,441 LF S$65 | $11,598,665
10,000-gal Surge Bladder Tank 3 EA $450,000 $1,350,000
Main Line Fittings (5% of pipe) 1 LS $1,927,796 $1,927,796
Pressure Reducing Station (36" main line) 0 EA $200,000 S0
PRV Station site work, fencing, excavation, foundation 0 EA $115,500 SO
36" Isolation Butterfly Valves (every 3-miles) 9 EA $25,000 $225,000
42" Isolation Butterfly Valves (every 3-miles) 6 EA $35,000 $210,000
Blow-off Hydrants (7% of pipe) 1 LS | $2,698,915 $2,698,915
Air Valve (4% of pipe) 1 LS $1,542,237 $1,542,237
Site Restoration Native 223,202 LF $2.00 $446,404
Stockpile Topsoil 82,200 cYy $2.00 $164,400
Replace Topsoil 82,200 cY $2.50 $205,500
Restoration of Existing Gravel Roads 7,500 LF S20 $150,000
Restoration of Existing Paved Roads 1,000 LF $100 $100,000
Subtotal | $64,334,190

Transmission Pump Station’

Description Quantity’ Unit Unit Cost? Total Cost?

Pump Building 3,200 SF $200 $640,000
Pumps 5 EA $100,000 $500,000
Yard Piping 1 LS $100,000 $100,000
Interior Piping 1 LS $450,000 $450,000
Site Work 1 LS $30,000 $30,000

HR

Page 146




GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

TABLE 11.1 (Continued)

HVAC LS $55,000 $55,000
Crane LS $50,000 $50,000
Electrical and Controls LS $456,250 $456,250
Subtotal $2,281,250
Wells®

Description Quantity1 Unit Unit Cost? Total Cost®

Cost Per Well
Drilling Rig Time 40 days $15,000 $600,000
Drilling Bits 8 bits $20,000 $160,000
Drilling Mud 1 job $40,000 $40,000
Water Hauling 40 days $2,400 $96,000
Geophysical Logs 3,000 feet $10 $30,000
24" Surface Conduit 40 feet S72 $2,880
16" Well Casing 2,400 feet S48 $115,200
Centralizers 24 each $250 $6,000
Cementing 2,459 sack S33 $81,147
Alignment Tests 1 LS $2,000 $2,000
Pumping Tests 82 hours $300 $24,600
Downhole Video 1 LS $3,000 $3,000
Permanent Pump 1 each $194,250 $194,250
Well Development and Rig Time 48 HR $375 $18,000
Air Development 24 HR $475 $11,400
Standby Time 24 HR $175 $4,200
Furnish, Install and Remove Testing Equipment 1 LS $25,000 $25,000
Hydraulic Fracturing 1 LS $150,000 $150,000
Access Roads 0 Ml $85,000 $17,000
Well House (Pre-Fab Concrete) 1 EA $110,000 $110,000
Pitless Adaptor 1 EA $12,000 $12,000
Site Work 1 EA $20,000 $20,000
Yard Piping 1 EA $15,000 $15,000
Telemetry 1 EA $12,000 $12,000
Fencing 1 EA $10,000 $10,000
Subtotal $1,759,677
Cost for 11 Wells $19,356,447

Well Field Improvements®

Description Quantity* Unit Unit Cost? Total Cost®
Reclamation 247,500 SF S0.10 $24,750

HR
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TABLE 11.1 (Continued)

10" Pipeline CL 100 HDPE 6,870 LF $32 $219,840
16" Pipeline CL 100 HDPE 4,380 LF S58 $254,040
24" Pipeline CL 125 PVC 0 LF $100 1]
30" Pipeline CL 125 PVC 800 LF $160 $128,000
36" Pipeline CL 125 PVC 1,140 LF $95 $108,300
42" Pipeline CL 125 PVC 6,500 LF $190 $1,235,000
Valves (10% of Pipe Cost) 1 LS $174,780 $174,780
Fittings (5% of Pipe Cost) 1 LS $87,390 $87,390
Clearing and Grubbing 6 AC $4,000 $24,000
Stockpile Topsoil 5,000 cY $2.00 $10,000
Placing Topsoil 5,000 cy $2.50 $12,500
Bored Crossing 450 LF $400 $180,000
Utility Crossing 10 EA $300 $3,000
Subtotal $2,461,600
In-Town Improvements

Description Quantity1 Unit Unit Cost? Total Cost®

24" PVC C905 CL 165 36,780 LF $105 $3,861,900
Tank Improvements 1 LS $500,000 $500,000
Fittings 172 EA $2,500 $430,000
24" Isolation Butterfly Valves 46 EA $6,000 $276,000
Pavement Restoration 34,481 LF $100 $3,448,100
Concrete Restoration 80,456 SF $10 $804,560
Utility Crossings 690 EA $300 $207,000
Subtotal | $12,027,560

Construction Cost Subtotal $100,461,100
Contractor's General Conditions (20%) $20,093,000
Contractor Overhead and Profit (15%) $15,070,000
Local Bid Escalation for Labor and Materials (6%) $6,028,000
Engineering and Construction Administration (20%) $20,093,000
City Provided Electrical Service $1,200,000
Total Construction Cost $160,446,000
Conceptual Contingency (15%) $24,067,000
Easement/Right of Way 15,838,464 | SF $0.10 $1,584,000
Permitting/Mitigation $200,000
Legal Fees $100,000

HR
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TABLE 11.1 (Continued)

Total Cost | | | | $186,097,000

Estimate Notes:

! Quantities in black were taken from original MMI Alternative #2 Opinion of Probable Construction Cost.
Quantities in bold and blue have been updated.

2 Total costs in black did not change from original MMI Alternative #2 Opinion of Probable Construction Cost.
Unit costs in bold and blue have been updated.

* Entire pump station costs were taken from original MM Alternative #2 Opinion of Probable Construction
Cost and have not been modified.

> Entire well costs were taken from original MM Alternative #2 Opinion of Probable Construction Cost and
have not been modified.

® Entire miscellaneous improvement costs were taken from original MMI Alternative #2 Opinion of Probable
Construction Cost and have not been modified.
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SECTION 12.0
REGIONAL WATER SYSTEM GOVERNANCE

The main goal of this phase of the project was to create a regional institutional framework that
will provide appropriate levels of service, meet the needs of a diverse group of wholesale and
retail customers, ensure equitable service and representation, use a business-like approach, be

cost-based, and serve throughout the life of the project.

12.1 OVERVIEW

In order to strike the necessary balance, an objective-based approach was followed. Objective
in the sense that numerous discussions were held with the City, County, local water purveyors,
and the Wyoming Water Development Commission (WWDC) to establish their key objectives.
Objective also in the sense that there were no pre-determined outcomes. A transparent and

open atmosphere was provided to enable input of any kind.

What was interesting is that the outcome and preferences at the conclusion of the Level 1
planning study differed significantly than original perceptions. At the projects initiation, the
majority of participants felt that formation of a Joint Powers Board (JPB) would be required to
provide a balanced and representative form of management for the regional supply system.
However, as dialogue between all key stakeholders progressed, there were far more
commonalities than disagreement over the mission, role, and responsibilities for fair institutional

and governance controls, policies, and procedures.

As a result, the consensus among the City, County, and WWDC is to follow a two step process
to jointly develop a Joint Powers Agreement (JPA) that maintains City ownership and operation,
but provides procedures that ensure equity and dispute resolution. Under the JPA, the financial
obligation for the project will primarily be assumed by the City, but will also be jointly shouldered
by the County, WWDC, and regional customers that may chose to connect early or later in the

life of the project.

It was concluded that by first creating a Memorandum of Understanding (MOU) that lays out the
key principles of this relationship and then spend more time on developing a clearly crafted JPA,
there would be no need for the formation of another level of government as required by a Joint

Powers Board.
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This section summarizes the approach, issues, and solutions established during the project’'s 12
month period leading to preparation of a Memorandum of Understanding and Joint Powers

Agreement.

12.2 REGIONAL ROLES AND RESPONSIBILITIES

Regardless of which governance structure is implemented, owning and managing a utility is
essentially the same as running a business. It requires a complete suite of technical, financial
and managerial skills and attributes. Exhibit 12-1 illustrates a strategic business approach
which is applicable to either individual or regional utilities. As illustrated in the graphic, the
overall role and direction of utility services are driven by input and guidance from its customers,
regulatory agencies elected officials, internal policies and planning documents. The column of
activities at the right of this graphic cites the routine functions and skills essential for regular
operation of an effective utility. Given the need for cost effective and efficient services over a
larger geographical area, it can be argued that a regional provider might be best fulfilled by an

entity that routinely provides or has broader access to these skills.

Exhibit 12-1
Business Strategic Plan and Utility Roles

CommURILy,
Vision

Capital

Utility Improvement Plan

Policies O&M

Utility

Mission Asset Management

Comprehensive Rate Design

Plans o
Institutional

Agreements

REQUISLORY

Regulatory

AGENCIES & Compliance

Reguiremenits

In June 2008, the Water Environment Federation, American Water Works Association, US
Environmental Protection Agency, American Public Works Association and several other public
works/utility organizations published a document entitled “Effective Utility Management - A

Primer for Water and Wastewater Utilities”. Within the document, there are ten best practices
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generally accepted as those a utility should adopt to be an effective, well managed service

provider. These practices are:

e Produces its product (potable water, treated effluent, etc.) in full compliance with any
regulatory and reliability requirements.

¢ Provides “reliable, responsive, and affordable services.”

e Strives to recruit and retain competent, motivated, adaptive and safe employees and
leaders.

e Ensures all facets of utility operations are optimized.

e Should be financially viable.

¢ Should have stable infrastructure and know the condition of all assets.

¢ |s operationally resilient with a collaborative and proactive work environment.
¢ |s conscious of the effects and impacts its decisions have on the community.

e Ensures water/wastewater service provided is consistent with current and future
customer needs.

¢ Should gain and maintain stakeholder understanding and support.

It was agreed during the discussions that only the City currently possess all of these attributes.
Further, the County expressed no interest in entering the water utility business and other local
purveyors are not equipped for responsibilities of this regional magnitude. Therefore, it was
concluded that the City should retain ownership and operational responsibility of the regional
water supply system. In so doing, the City also acknowledged its responsibility to act in a

regional role on behalf of all customers served by the system.

However, this conclusion was made only for the supply system, not for all individual
Improvement and Service Districts or independent water systems (collectively referred to as the
Districts) which are located within the designated service area for the region. Connection to the
regional system will be a voluntary decision made by each independent purveyor not currently
served by the City. There are varying levels of service involved with fulfilling the responsibilities
shown in the right column of Exhibit 12-1. These activities may, but need not, be provided only
by one jurisdiction. Currently, systems surrounding the City of Gillette either conduct their own

operation and maintenance functions or employ contract operators. These arrangements will
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not change unless desired by the Districts. There are, however, some economies of scale
potentially available to the regional participants. Therefore, one of the key determinations for
each participating District will be establishing which of the following levels of service they can

and want to provide:
e Ownership
e Operations and Maintenance

e Technical Support

12.3 OBJECTIVES AND OPPORTUNITIES

The establishment of a regional supply system will create several opportunities for greater
reliability and capacity in meeting source requirements. A regional system will also, however,
pose several challenges and decisions in order to ensure the regional system is administered in
a capable and balanced manner. The opportunity for successful regional arrangements
increases dramatically if partner objectives are clearly established and clear and fair regional
agreements are crafted. This approach is to develop “objective-based”, clear, unambiguous
intergovernmental agreements that address issues related to ownership, governance, funding,
and cost allocation decisions which benefit all regional partners. Some of the objectives
frequently cited by local governments and purveyors are:

e Support land use policies

¢ Provide either Peak or Average Daily Supply
¢ Enhanced Reliability

o Water Quality

e Operational Assistance and Improvements

e Economies of Scale

Generally concerns regarding loss of control or ownership, lack of representative governance or
input, and inequities related to the allocation of capital or operating costs are impediments to

regional solutions. As discussed later, these and other issues were also identified in this study.
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Exhibit 12-2
Regional Services and Risk Avoidance

In visual form, Exhibit 12-2 illustrates the compromise utilities face as they consider a regional
solution. Any decision is fundamentally a contrast between trade-offs related to control versus
risk. The lower left corner of the graphic indicates a utility who prefers to maintain total
autonomy and control but, in so doing, must singularly accept all risks and financial
responsibility of achieving and maintaining compliance. Each District served by the regional
system will be asked to complete a Water Service Agreement (WSA) indicating their desire to
be connected to the regional system, and what level of service they are requesting. All Districts
within the designated service area will be given the opportunity to connect, either initially or at
some delayed date. Over time, it is not uncommon for purveyors to face increasing compliance,
financing, resource, or operational difficulties which motivates them to either connect to a
regional system or seek a different level of service. The decision to connect may be simply for
an increased level of reliability, quantity, or economies of scale. Examples of typical economies

of scale include, but are not limited to:
e Joint Operations
e Similar O&M requirements/procedures

e Fewer and focused certified operators
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e Stronger financial capability

e Cost savings — labor, equipment, chemicals

12.4 KEY POLICY ISSUES

Over the course of this project, a series of workshops were conducted individually and jointly
with representatives of the City, County, WWDC, and the Districts to explore the opportunities
and obstacles of a regional water supply system. In addition, questionnaires and interviews
were conducted with District representatives. Each of the entities was asked to provide their
input on key policies, issues, and “deal breakers” that would make regional supply and service
either acceptable or unacceptable. This section summarizes the outcome of those workshops,
input from each entity, and key topics to resolve if a regional solution is viable. Near the
completion of this study, joint meetings were conducted to identify issues of common interest

and items requiring further resolution.

Table 12-1 provides a summary of interests by the City, County, and the Districts, and highlights

are listed below:

12.4.1  City Issues
e Desires to retain ownership and operational authority and responsibility

e Willing to correlate rates and charges with levels of service provided by the City for
wholesale water supply

e Agrees that a Planning District Boundary is a logical link to levels of service policies
o City customers should not subsidize other users with Water Service Agreements

¢ Wants County assistance in preventing proliferation of small, individual wells
12.4.2 County Issues

o Not interested in ownership or O&M role

e Need process to enable future connection of existing systems

e Agrees to promote Capital Facilities Tax initiative to generate funds for regional supply
system, District extensions, and City of Wright improvements
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o City's current rate structure and annexation requirements are disincentives for regional
solution

¢ Need fair Dispute Resolution process

12.4.3  District Issues

e Concerned regarding future funding policies of WWDC
o Prefer voluntary participation in regional supply system

e Recent capabilities or system upgrades will delay interest in connection for some
systems

e Some systems are interested in buy-sell exchange and revenue opportunities between
their own well supplies and regional system

e Concerned regarding “outside” City rate levels

e Concerned regarding annexation requirements tied to regional service
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TABLE 12.1

SUMMARY OF KEY POLICIES/ISSUES

City

County

Districts

Prefer to retain
ownership, O&M of both
pipelines

Prefer regional solution

What are future WWDC funding policies
and how will they impact systems that
don't participate in regional system

Willing to provide
contract O&M services

Not interested in ownership, O&M
role

Prefer voluntary participation in Regional
system

Charges can correlate
to Levels of Service
(LOS)

Funding may be available for
projects benefiting County
customers

Drilling new wells in Ft. Union aquifer
may limit source options

Wholesale water via
master meters for
outside City customers

Need process to enable future
connection of existing systems

Concerned about %2 mile separation
distance for new wells imposed by state

Minimize proliferation of
small, individual wells

Process needed to assist
individual well owners

Some systems recently incurred debt for
improvements and are in good shape

PDB logical link to LOS
policies

Use of excise tax funds for Wright
and District systems (CIP fund for
maintenance & connection)

Some systems recognize supply benefits
of intertie and buy-sell opportunities

Prefers that JPB govern
County service
decisions

City’s current rate surcharge
seems punitive for regional
solution

Regional interest is more long term, not
immediate need for many systems

Annexation requirement is
disincentive for regional solution

Possibility of using existing wells for
regional system

City customers shouldn’t
routinely subsidize other
users

Supports equitable cost-based
charges for all served by regional
system

Potential funding of new, replacement, or
upgraded wells if of regional benefit

Need fair process for decision
making and dispute resolution

¢

Concerned over City rates and
annexation requirements.

Districts — Improvement & Service District and Rural Water Systems

LOS — Levels of Service

JPB — Joint Powers Board

PDB - Planning District Boundary
0O&M — Operation& Maintenance
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12.44  Common Vision
What also resulted from the series of workshops and discussion was that each group shares
more common interests than originally anticipated. In short, this evaluation facilitated the
realization that regional solutions, regardless of costs, will need to be balanced with the
objectives and policies of each individual utility. When the focus shifted to “deal breaker”
issues, there weren'’t any, provided that the level of willing compromise and good-faith
negotiation displayed to date continues. What was established is the list below of common
principles that all parties support moving forward during development of a Joint Powers
Agreement:

e Participation in the regional system will be voluntary rather than mandated.
o There should be a “suite of services” available for regional customers to select from.

o A Water Service Agreement between the City and a District will be developed to
document their desired level of service.

e The JPA development and its implementation need to be a transparent process with
objective input.

e Rates and charges should be equitable and cost-based, using accepted industry
standards that match the service provided.

e There will be opportunity for systems to be added to the regional system at later dates.

o All parties support policies and procedures that promote efficient water user and
resource management.

¢ An effective and fair dispute resolution process is needed.

12.45 Incentives
Some incentive measures were explored in order to address some of the key concerns
identified above. These techniques may be incorporated into the JPA process in a manner to

strike an acceptable balance and compromise solution. They are as follows:

Initial Memorandum of Understanding (MOU). Crafting an MOU early in developing a
regional partnership will outline the key principles that are universally acceptable. Before
investing a substantial amount of time and energy, an MOU will determine initially if enough

common understanding and benefit exists to continue. If so, the MOU will serve as the
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foundation for developing a detailed, fair, and clear Joint Powers Agreement that will lead to an
effective and sustained working relationship. In the past, the City and County have developed

MOUs that successfully led to joint projects.

Committee Roles and Input. Having representation and input for all regional participants is
generally essential. Upon formation, committee authority and composition need be established
to create realistic expectations of their role and responsibilities. Either multiple or a single
committee may be sufficient for securing input, representation, oversight of rate making actions,

dispute resolution, or other assigned duties.

Equitable Cost Allocation Procedures. Cost allocation, rates, and special charges should all
reflect procedures that utilize the principle of cost follows benefit. Committing to establish or
endorse methodologies that utilize cost of service principles and techniques that are generally
accepted in the waterworks industry will reduce potential dispute. One commonly accepted
standard is the American Water Works Association (AWWA) M-1 Manual, Principles of Water
Rates, Fees, and Charges.

Dispute Resolution. Identifying an objective process to resolve disputes that may occur with
the JPA or WSA is critical to calm fears and balance any perception of having lost ownership,
control, and fairness. The first level of resolution is generally at the local level, with other
subsequent outside intervention if needed using some combination of mediation, arbitration, or
court involvement. The MOU and JPA will establish a specific process for such resolution

procedures.

12.4.6  Potential Governance Options
A comparison between the benefits and risks of utilizing existing versus newly formed
organizations to provide the management, administration, and governance for the regional
supply system was conducted by HDR. In addition to conversations with City and County
representatives, staff from the Wyoming Attorney General, Secretary of State, and Wyoming
Water Development Commission were also contacted. This comparison included evaluating the
advantages, disadvantages, and requirements for existing entities such as the City of Gillette
and Campbell County. It also examined newly formed entities allowed under Wyoming statute
such as a Joint Powers Board, Water District, a new regional utility formed to act totally
independently with only wholesale water supply responsibilities, or another regional multi-

purpose entity that may address water and other regional issues.
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The management and governance method ultimately selected will need to provide service to all
regional partners in an even handed manner. In addition, that regional entity will need to
sustain prudent water resource management and constant compliance with regulatory and
funding agencies. If the role is filled by an existing government, its mission will be broadened to
represent all regional partners in providing water supply in a reliable, cost effective, and safe
manner. In addition, if a new entity is formed, there would be a significant transition period for

the transfer of infrastructure, staff, and financial capabilities.

According to Wyoming State statute, the Wyoming Joint Powers Act, W.S. 16-1-101 through
W.S. 16-1-110, municipal corporations and counties, or “Agencies” as defined in W.S. 16-1-103,
have great latitude in forging local working relationships. Under the Act, a Joint Powers Board
(JPB) may be formed for a joint or cooperative undertaking which would essentially form a new
level of government to own, operate, finance, and/or supervise a variety of endeavors including
a public works project such as the regional water supply system. There are numerous examples
of successful JPB formations within the State of Wyoming, as well as those less effective.

Under the Act, it is also possible for two or more “Agencies” to enter into agreements with each
other for joint or cooperative action without forming a JPB. In either case, a Joint Powers

Agreement (JPA) must be created that complies with contents specified in W.S. 16-1-105 (b):
e Duration of agreement
¢ Organization, composition and powers of entity
e Purpose of agreement
e Ownership percentage
¢ Method of operating and maintaining facilities
¢ Method of financing and maintaining budgets
e Termination procedures of the agreement
e Other necessary and proper matters
¢ |dentification of an Administrator of the joint undertaking (if a JPB is not formed)

The JPA must be submitted to the Wyoming Attorney General for concurrence as to content and

compliance with all state statutes and constitution.
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TABLE 12.2
POTENTIAL GOVERNANCE OPTIONS
Governance Decisions & Basis of Financing &
Options Role & Purpose Membership Voting Ownership O&M Rates Committee
JPB
Regional ¢ Supply — All ¢ City/County/3™ [® 1 vote/member ¢ Capacity ¢ Supply ¢ Excisetax= [® O&M
Supply Only e City/Districts ¢ Odd/Even ¢ Weighted purchased ¢ Distribution benefit ¢ Budget &
Regional ¢ Supply & ¢ Citizen/Elected vote/member ¢ Investment ¢ Treatment ¢ Excise tax finance
Full Service distribution 0 % ownership ¢ Joint/Even ¢ Rate related CIP fund for | Treatment &
¢ All customers 0 % flnan?ln_g ¢ Lease back of ¢ Contract services Reglonal & services
County ¢ CIP fund priorities ¢ Simple malomy existing facilities County
Supply Onl ) o routine ¢ Cost of
pply Only ¢ Source allocation . L service
¢ County customers Super majority
nty | o debt ¢ AWWA M-1
Regional s sgrwce only - 0 expansion Manual
Dle;glg{]ea Dlspute Resolution fo) trea’[ment. ¢ Excise tax
pute ¢ Mediation Board 0 conservation allocation
Resolution
¢ Quorum process
City
Regional ¢ City distribution [ City ¢ JPA ¢ City policy ¢ City ¢ Same as ¢ Same as above
Supply Only e wholesale supply [¢ County ¢ City policy ¢ Contract services | above
¢ Districts ¢ Districts ¢ JPB dispute
Regional ¢ Supply & resolution
Full Service distribution
¢ Contract services

CIP - Capital Improvement Project

Districts - Improvement & Service District

JPA - Joint Powers Act
JPB - Joint Powers Board
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Several institutional and governance options, within this legal framework, were researched and

discussed with regional partners. Table 12.2 summarizes these options, including:
e Six different governance options.

e Four options involve formation of a Joint Powers Board and two options assume City
ownership.

e Their role and purpose.

Two purposes were considered for either the JPB and City, wherein each jurisdiction might
provide only regional supply services to wholesale customers; or also be responsible for full

service to customers including owning and operating the supply and distribution facilities.

A separate purpose was examined, wherein a JPB would only act on decisions related to which
County customers would receive supply capacity and service from the City-owned regional

system.
The last purpose considered formation of a JPB only for Dispute Resolution authority.

Potential membership. Various combinations of JPB membership were explored. Generally,
an odd number of members were favored in order to have a tie-breaking capability.
Recommendations on how the last member was selected or whether members were to be

elected, citizen, or a combination was not made.

Alternative methods of decision making and voting procedures. Ultimately it was felt that,
as owner and operator, the City would make operational and strategic decisions for the best
interests of all regional customers, subject to a fair Dispute Resolution process. However,

options for the basis of voted decisions, participation, and quorums were discussed.

Differing basis of ownership. Various criteria used to define ownership by other regional
systems were considered including capacity purchased, levels of investment or contributed
capital, and lease-back options for existing facilities. However, it was felt that the City has the

majority of current and future investment responsibility so would fulfill the ownership role.

Operation and maintenance. It was agreed that there are at least two levels of O&M service,
ie. supply versus distribution. Further that customers could select from a “suite of services” to

establish the amount and frequency of wholesale supply or if they also desire some level of

errationaI assistance.
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Financial and rates. Funding alternatives evaluated by the regional partners did not seem to
favor a JPB for the design and construction of the supply project. In addition, it was agreed that

all services were to be provided at cost-based rates.

Committee. Various committee structures, roles, and purposes were explored including the

City’s Public Works and Utility Advisory Committee.

These alternatives were presented in joint meetings with elected officials and staff for the City
and County along with staff from the WWDC. Given impressions from other examples across
the state, implementation of a Joint Powers Board may be more appropriate in situations that:
have clearly defined levels of capitalization or value for infrastructure contributed to a regional
system, or; where a history of distrust existed between “Agencies”, or; where a level of
dysfunction might exist within existing utilities, or; where there fails to exist or can not be
established common principles supporting shared regional benefits, or; where funding options
are limited. In this case, the City and County do not feel those circumstances exist and did not
see the benefit of creating another layer of government through a JPB to govern the regional

water supply system. The WWDC staff concurred in this conclusion.

12.5 JOINT POWERS AGREEMENT

Given the consensus of the City, County and WWDC representatives, a two step process has
been initiated to first establish a Memorandum of Understanding and then a Joint Powers
Agreement. It is felt that, in addition to the rationale cited above regarding a redundant level of
new government, all issues raised during the Level 1 Planning process can be adequately
resolved and addressed through a clear and fair JPA. Further, having a comprehensive and
clear JPA is perceived to provide more certainty and consistent guidance, rather than taking
issues to a JPB from time to time whose outcome may fluctuate due to changes in philosophy

and policies that correlate with changing membership on the JPB.

The City and County initiated efforts during June 2009 for development of a MOU that is
anticipated to be completed during mid-summer. The target completion dates for the JPA is
during late summer or fall of 2009 and will be structured in a format to comply with the contents
cited above.

12.5.1 MOU
The purpose of the MOU is to document fundamental values, concepts, and principles held by

the City and County with respect to creation of the regional water supply system and to
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establish a framework and schedule within which both “Agencies” will reach certain

understandings and create a JPA pertaining to this project.

The list of MOU topics below is comprehensive, and not all-inclusive, but does cover the topics

required in W.S. 16-1-105, Joint Agreements:

Purpose and Objectives. Outlines the background and context for the Joint Powers
Agreement (JPA). So there may be several recital statements and any naming or “branding” of

the regional system may also be addressed here.

Participants. Clearly establishes that only the City and County will be a signatory party to the
JPA. These are the “Parties” or “Agencies” expected to participate in future meetings and

negotiations. The WWDC will acknowledge its support of the MOU and JPA.

Term. It will confirm the time period of the relationship between the Parties, and a mechanism
for altering or termination. This is only between the Parties to the JPA and does not cover
individual Districts wanting to receive service, in which case a separate Water Service

Agreement between the City and District will be executed.

Project Components. All existing and new source, transmission, and other supply facilities
or procedures, responsibilities, and policies which define this regional project will be identified.
In general, supply facilities located on the delivery side (upstream) of master meters will be
considered project components and supply facilities and distribution systems located beyond
(downstream of) the master meters will be considered non-project components unless they

benefit the regional system.

Financial and Budget Responsibility. The MOU will affirm that as the owner, the City is
responsible for defining a means of adequate capital funding for regional project and the basis
of a cost allocation methodology. The MOU will also affirm that the City is responsible for
establishing revenue requirements (ie. O&M, taxes, debt, and CIP from rates) and a
methodology for establishing cost-based rates, such as AWWA M-1 Manual techniques. The

MOU may, but is not required to, provide detail methodologies.

Ownership. Confirm that the City is the owner of regional supply facilities and related

responsibilities.

I—DR Page 164



GILLETTE REGIONAL WATER SYSTEM MASTER PLAN

Operation. The City will also serve as the operator of the regional supply facilities and all
related responsibilities will be identified along with whether any other “level of service” activities

will be provided.

Supply and Service Commitments. The designated service area established by the City
and County will be used to generate population and demand forecasts. All districts within the
designated service area will be eligible to receive water from the project, and connection to the
regional supply system will be on a voluntary bases. Short and long term quantities of water,
and/or operational services requested by each party, should be established for all users and
affirmed in a “Water Service Agreement” for each individual District served by the regional
supply system. This may cover sustained service, interruptible service, emergency service,

contract operations, “take or pay” provisions, “buy-back” provisions, etc.

Regulatory and Water Quality Compliance. Provide a clear definition and acceptance
by the City of their obligation to maintain compliance with all state and federal regulations and a
mechanism through the Water Service Agreement to acknowledge responsibility by each

wholesale District to share in their cost-based allocation of related compliance costs.

Governance. The City will be responsible for making daily and strategic decisions considered
in the best interest of regional customers as a whole and, in the course of doing so, will receive

input from representatives of all Agencies, Districts, or committee(s) if needed. The City will be

committed to manage, administer, finance, and operate the project in a business-like manner

making decisions that are equitable and representative of all customers.
Dispute Resolution. Means of resolving disagreements between parties.

Special Provisions. Any other item(s) that may merit clarification or resolution. This could
be tied back to decisions and issues related to: voluntary participation; stewardship of water
resources; cost-based rates; annexation requirements; approval of future developments and

new individual wells; an Advisory Panel; District representation; etc.
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SECTION 13.0
PROJECT FINANCING

During the course of the project it became apparent that many of the necessary details for
finalizing a complete financial strategy will not be available until subsequent phases. Therefore,
during the Level 1 study, efforts were spent on examining alternative methodologies that would
generate sufficient revenue to accomplish four primary funding obligations. The four major
components of funding responsibility include: initial capitalization; ongoing operations and
maintenance as well as capital for upgrades or renewal and replacement; the expense of
extending infrastructure from the regional supply system to serve surrounding Districts, and,;

distribution system, or non-project, facility upgrades.

13.1 FINANCIAL APPROACH

Although the City has the primary responsibility for project funding the first three items noted
above, this has been a shared task with the City, County, WWDC, and the state legislature. All
entities have been seeking creative funding sources allowing the project to proceed in spite of
turbulent national and regional economic conditions. These unique conditions have impacted
the availability of state and local funds that, in normal circumstances, would enable the project

to readily proceed.

Below is a summary of the strategy and considerations that will transition into the next phase of
the project. These measures are felt to be capable of providing adequate funds, balanced with
methodologies of fairness and equity between all regional users.

13.1.1 Initial Capitalization
It is recognized that the City is generally the primary entity responsible for securing adequate
funding for the project. Itis also recognized that the WWDC and County are key partners to
successful funding. Grant and loan funds from the WWDC are integral to completion of this

project.

The WWDC administers state funding for water resource projects, and the City has qualified for
a $226 million funding package that consists of a 2/3 grant and a 1/3 loan repayment obligation.
Due to recently diminished state revenue, the state legislature only authorized expenditures of
$16.75 million to initiate design for the regional water supply project.
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Given the regional benefit of the supply project to citizens and the economy of Gillette and
unincorporated areas, the City’s loan repayment strategy is to seek County assistance by
implementing a Capital Facilities Tax (CFT). In essence, the CFT is a sales tax that would be
invoked only until the loan balance is paid. Early estimates by the City predicted this could take
approximately 5-7 years for full repayment. In order to implement the CFT, a simple majority
affirmative vote is needed from qualified voters in the Cities of Gillette and Wright as well as
county residents at either a general or special election. Therefore sizing of the CFT will need to
be sufficient for: the 1/3 loan repayment; costs of line extensions from the regional system to

serve surrounding Districts, and; needed water system improvements for the citizens of Wright.

The County’s support of and assistance in implementing and administering a Capital Facilities
Tax (CFT) will be instrumental in repayment of WWDC loan funds, extension funding, and other
capital requirements. The City, County, and WWDC have agreed to work collaboratively for the
successful financing and implementation of the project.

13.1.2 On-going Operations, Maintenance, Reserves, Capital Upgrades
There will be a variety of on-going capital, renewal and replacement, reserve account,
operations, and maintenance activities that will comprise the revenue requirements of the
regional water supply system, resulting in a wholesale rate component. Similar but different
activities will also exist for City and District distribution system activities, resulting in retail rate
components. The JPA will include procedures that ensure the supply and distribution systems
have accounting, funding, cost allocation, and rates and charges that are unique, cost-based,
and reflect levels of service received by the customer. These procedures must also ensure that
the regional water supply system is funded and operated in a business-like manner that

promotes a sustained and well managed system and water resource.

As discussed above, one of the significant concerns voiced by Districts center on having the
City institute fair and equitable rates for all regional users. Before serving as a regional
purveyor, past practices by the City imposed a 1.5 factor, as allowed by Wyoming law, for
outside City accounts. The County and Districts are seeking rate adjustments that ensure
equitable cost allocation, and rates which reflect cost-based wholesale and retail levels of

service.

In general, this will be accomplished by adhering to waterworks industry accepted standards
and principles for rate making and special charges as outlined in the American Water Works

Association (AWWA) M-1 Manual, Principles of Water Rates, Fees, and Charges, latest edition.
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These principles shall be cost of service based and shall also adhere to the requirements
outlined in W.S. 16-1-108(c) and W.S. 15-7-602. It is anticipated that the rate structure will
provide for the assignment of costs that distinguish between supply and distribution benefits,

and which correlate with the level of service provided to customers.

Final details of these procedures will be resolved in the JPA. However, all parties agree that
budget requirements will be established in conformance with the City’s normal budget
preparation cycle. Further, that a complete Cost of Service and Rate Design study should be
completed for regional wholesale rates at periodic intervals, usually at a minimum of every 5

years, with annual reviews conducted and revisions made as needed.

A Technical Advisory Panel will be utilized to provide oversight for preparation of the wholesale
rates and ensure that standards and principles accepted by the waterworks industry are utilized
in the analysis.

13.1.3 Expansion and Extensions
The extension of pipelines from the regional water supply system to master metering locations
for Districts requesting service is critical and will be considered as Project components. The
County has consistently stated that its support for the project is contingent on being able to
connect those Districts who chose to do so, whether that connection is made initially or in the
future. There are a variety of available funding sources and details of these funds and funding
procedures will be confirmed in the JPA. It is anticipated that some combination of Capital
Facilities Tax (CFT) revenue, City and County contributions, District and system participation,
developer participation, WWDC loan and grants, or other public or private programs will
accomplish funding these extensions. During preparation of the JPA, confirmation of
preliminary construction cost estimates, connecting systems, anticipated connection schedules,
and level of service requirements will be generated for implementing these extensions. Funding

mechanisms for extensions will likely be similar to that for initial capitalization.
13.1.4  Distribution System

Funding responsibilities for internal distribution system improvements (non-project components)
will be by each District and System. Details of potential funding sources and procedures will be

confirmed in the JPA.
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SECTION 14.0
WORKS CITED

A number of documents were assembled as part of the data collection task for the Gillette
Regional Master Plan, Level 1 Study. These documents included mostly technical design and
planning reports gathered from various sources including, but not limited to, Wyoming Water
Development Commission (WWDC), University of Wyoming’s Water Resources Data System,
and City and County websites. Key information regarding the potential participants in the
regional water system will be extracted from these resources. The information will be used, as

necessary, in the development of Gillette Regional Master Plan.

The documents cited section included at the end of in this memo contains the list of data
resources collected. The documents cited are separated into groups, one for each of the
potential regional water system participants which have any previous engineering studies
available for review. There is also a section for miscellaneous resources which include state-
wide reports and information regarding WWDC. Each of the reports have been obtained
electronically or scanned into PDF documents.

14.1 City of Gillette References

1. City of Gillette. Developing Gillette. Building and Planning Division, Community Development
Department. 2008.

City of Gillette. Gillette Strategic Report, 2007-2012. 2007.
City of Gillette. Response to Gillette Long-Term Water Supply Questions. 2008.

Future Engineering Technology Group. Madison Pipeline Surge Analysis Report. 2006.

o > 0N

Hinckley Consulting. Morrison-Maierle / Burns & McDonnell Gillette Long-Term Water Supply
Study, Level Il Report Review. 2008.

HKM Associates. Phase 1 - Interim Report for Gillette Area Master Plan. 1993.
HKM Associates. Phase 2 - Final Report - Gillette Area Water Master Plan. 1994.

James M. Montgomery. Madison Well Field, Well M-3 Enhancement. 1992.
KL&J. Irrigation System Master Plan Report Phase 1. 2006.

© ©® N o

10. Morrison-Maierle, and Burns and McDonnell. Gillette Long-Term Water Supply Study, Level ll.
2007.

11. Stetson Engineering. City of Gillette Water System Evaluation. 1999.

12. Stetson Engineering. Executive Summary, City of Gillette Water System Evaluation. 1999.
13. Wester Wetstein & Associates. City of Gillette - Water Master Plan Report. 2004.
14. Wester Wetstein & Associates. Gillette Well Rehabilitation Study, Level |l. 1994.
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14.2 Town of Moorcroft References

1. Bearlodge Ltd. Inc. Moorcroft Water Supply Level Il, Executive Summary. 1994,

2. Bearlodge Ltd. Inc. Moorcroft Water Supply Level I, Final Report. 1994.

3. Weston Engineering. Moorcroft Water Study Level I, Executive Summary. 1991.

4. Weston Engineering. Moorcroft Water Study Level |, Final Report. 1992.

5. Weston Engineering. Moorcroft Level || Water Supply Study, Executive Summary. 2002.
6. Weston Engineering. Moorcroft Level || Water Supply Study, Final Report. 2002.

14.3 Cook Road Water District References

1. HKM Associates. Proposed Water Supply System for Cook Road Water District, Campbell

County, Wyoming, Final Report. 1992.

2. Soda Butte Services, Inc. Construction and Testing of CRWD-1 Well and Conceptual Design and
Cost Estimation for Cook Road Water Supply Project, Level Il, Executive Summary. 1994.

3. Soda Butte Services, Inc. Construction and Testing of CRWD-1 Well and Conceptual Design and
Cost Estimation for Cook Road Water Supply Project, Level I, Final Report. 1994.

14.4 Town of Pine Haven References

1. Stetson Engineering. Pine Haven Master Plan Level |, Executive Summary. 2000.

2. Stetson Engineering. Pine Haven Master Plan Level I, Final Report. 2000.

3. Wester Wetstein & Associates. Pine Haven Well Project Level |Il, Executive Summary. 2003.

4. Wester Wetstein & Associates. Pine Haven Well Project Level |l, Final Report. 2003.

14.5 Crestview/Antelope Valley Water Supply Project References

1. Wester Wetstein & Associates. Crestview/Antelope Valley Water Supply Project Level |,
Executive Summary. 1999.

2. Wester Wetstein & Associates. Crestview/Antelope Valley Water Supply Project Level |l, Final

Report. 1999.

14.6 Eight Mile High Plains References

1. Wester Wetstein & Associates. Eight Mile-High Plains Well Level Il Study, Phase 2 - Well Drilling,
Executive Summary. 2006.

2. Wester Wetstein & Associates. Eight Mile-High Plains Well Level Il Study, Phase 2 - Well Drilling,
Final Report. 2006.

14.7 Miscellaneous Reports References

1. ENSR Corporation. Task 3C Report for the Powder River Basin Coal Review. 2005.

2. State Engineer's Office. Fort Union Formation Aquifer Monitoring Plan and Preliminary Aquifer
Management Plan. 1995.

3. Wyoming Department of Administration and Information. 10 Year Outlook, Wyoming Economic
and Demographic Forecast, 2007 to 2016. Economic Analysis Division. 2007.

4. Wyoming Water Development Commission. Operating Criteria of Wyoming Water Development
Program. Legislative Select Water Committee. 2008.

5. Wyoming Water Development Commission. 2007 Water System Survey Report. 2008.
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14.8 Other References

City of Gillette, Community Development Department Building and Planning Divisions. (2008). City of
Gillette Developing Summary First Quarter 2008, January 1 — March 31, 2008

City of Gillette, Community Development Department Building and Planning Divisions. (2008). City of
Gillette Developing Summary Second Quarter 2008, April 1 — June 30, 2008

City of Gillette, Community Development Department Building and Planning Divisions. (2008). City of
Gillette Developing Summary Third Quarter 2008, July 1 — September 30, 2008

City of Gillette, Community Development Department Building and Planning Divisions. (2007).
Developing Gillette: The Developing Summary for January — December 2007

City of Gillette, Community Development Department Building and Planning Divisions. (2006) City of
Gillette: Housing and Demographic Survey January-December 2006

RDG Planning & Design (2006). City of Gillette 2006 Comprehensive Plan.

ENSR Corporation (2005). Task 3C Report for the Powder River Basin Coal Review Cumulative Social
and Economic Effects. Prepared for Bureau of Land Management Casper Field Office and Wyoming
State Office.

HKM Associates Engineers and Planners (1993) Interim Report for Gillette Area Master Plan - Phase |

Klosterman R.E. (1999) The What If? collaborative planning support system. Environment and Planning
B 26(3):393-408

Morrison Maierle, Inc. (2007) Gillette Long-Term Water Supply Study, Level Il Report Section 2 and 3.

State of Wyoming's Department of Administration and Information (2007). Population Forecast 2000 to
2030.

Surface Michael (2008). Senior Planner. City of Gillette. (Personal communication).
Watt & Associates Inc. (2002) Northeast Basin Population Projections.

Wester, Wetstein & Associates Consultants in Engineering and Hydrology (2004) City of Gillette - Water
Master Plan Report for the Incorporated City of Gillette.

US Census Bureau. Fact Finder. (http://factfinder.census.gov/)
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SECTION 15.0
LIST OF ABBREVIATIONS AND ACRONYMS

The following list summarizes the abbreviations and acronyms used in the master plan report.

Abbreviation Explanation

AL Action level (used in the Lead and Copper Rule)
AF Acre-feet

AFY Acre-feet per year

CCL Contaminant Candidate List

CCR Consumer Confidence Report of

cfs Cubic feet per second

CIP Capital Improvements Program

City City of Gillette

County Campbell County

CPE Comprehensive Performance Evaluation

CWS Community Water System

DBP Disinfection byproduct

D/DBPR Disinfectants and Disinfection Byproducts Rule
DIP Ductile iron pipe

EIS Environmental Impact Statement

EPA Environmental Protection Agency

gpad Gallons per acre per day
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Abbreviation Explanation

gpcd Gallons per capita per day

gpd Gallons per day

gpm Gallons per minute

GWR Ground Water Rule

GWUDI Ground water under the direct influence of surface water
HAA5 Haleoacetic acid

HGL Hydraulic grade line

IDSE Individual Distribution System Evaluation

IGA Intergovernmental agreement

In Inches

ISO Insurance Services Office

LCR Lead and Copper Rule

LF or If Lineal feet

LT1 ESWTR Long-Term 1 Enhanced Surface Water Treatment Rule
LT2 ESWTR Long-Term 2 Enhanced Surface Water Treatment Rule
MCL Maximum contaminant limit

MG or mg Million gallons

MGD or mgd Million gallons per day

mg/L Milligrams per liter

ug/L Mircograms per liter
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Abbreviation
MPA

MRDL

NA

NCWS

ND

NPW

NTU

pCi/L

PRV

psi

PVC

PW

SDWA

SOoC

Stage 1 DBPR
Stage 2 DBPR
TCR

TDS

TOC

TTHM
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Explanation

Microparticulate analysis

Maximum residual disinfection limit

Not applicable

Noncommunity Water System

Non-detectable

Nonpotable Water

Neophelometric units

Picocuries per liter

Pressure-reducing valve

Pounds per square inch

Polyvinyl chloride

Potable Water

Safe Drinking Water Act

Synthetic organic chemicals

Stage 1 Disinfectants/Disinfection Byproducts Rule
Stage 2 Disinfectants/Disinfection Byproducts Rule
Total Coliform Rule

Total dissolved solids

Total organic carbon

Total trihalomethanes
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Abbreviation Explanation

UBC Uniform Building Code

UCMR Unregulated Contaminant Monitoring Rule
UFC Uniform Fire Code

VFD Variable frequency drive

VOC Volatile organic carbon

WTP Water treatment plant

WWDC Wyoming Water Development Commission
WWTP Wastewater treatment plant
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SECTION 16.0
APPENDICES

Appendix A — Summary of Drinking Water Regulations
Appendix B — Gillette Area Inventory
Appendix C — Technical Memorandums on Population Projections

Appendix D — Water Rights Summaries
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Appendix A

Summary of Drinking Water Regulations

Introduction

As part of any water planning effort, consideration of the impacts of current and future
drinking water regulations is essential. Any changes that are recommended as a result
of the planning process must account for continued long-term compliance with all the
regulations. Because the drinking water regulatory framework is complex, simultaneous
compliance with the regulations can often govern available options for operational and
treatment improvements. Understanding the requirements of the regulations is essential
in developing a plan for water treatment and distribution that will be successful into the

future.
Overview of Current Regulations

Taken as a group, the thrust of the current drinking water regulations is to ensure that
drinking water is microbially safe, that it contains minimal disinfection byproducts, and
that it does not contain excess levels of organic or inorganic contaminants. Compliance
with the rules requires each treatment plant not only to produce water that meets the
regulated water quality standards, but also to meet specific monitoring requirements and

treatment techniques.

Current regulations that impact Gillette are listed below and summarized briefly. Some
of these rules regulate contaminants by setting maximum contaminant levels (MCLS).
Others set treatment techniques that must be met by water plants. Specific regulations
that apply only to systems using surface water or ground water under the direct influence
of surface water are not included in this summary. These surface water rules include the
Surface Water Treatment Rule (SWTR), the Long-term 1 Enhanced Surface Water
Treatment Rule (LTLESWTR), and the Long-term 2 Enhanced Surface Water Treatment
Rule (LT2ESWTR).

Lead and Copper Rule and Revisions

The Lead and Copper Rule and its revisions require all utilities to have a corrosion
control strategy. Each treatment plant must establish a corrosion control program that is
approved by the EPA. The most recent set of revisions to the Lead and Copper Rule
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were finalized in October 2007. These revisions include requirements for notifying the

EPA of changes in treatment, clarification of monitoring requirements, customer

notification requirements, lead service line management revisions, and expansion of the

guidance for controlling lead in schools.

Major changes included in the rule revisions and clarifications are as follows.

The reduced monitoring provisions are changed to disallow systems that exceed
the Lead Action Level (AL) from remaining on reduced monitoring based solely

on the results of water quality parameter monitoring.

Water systems are required to provide written documentation to the EPA before

adding a new water source or making a long-term change in water treatment.

Utilities are required to provide customers who occupy homes or businesses that

are part of the monitoring program with testing results.

In the event of a lead AL exceedance, the utility must notify the public health
agency by phone and must make a “good faith effort” to send public education
materials to organizations that serve the populations that are most vulnerable to
lead. These organizations include schools, childcare centers, pre-schools,
medical clinics, OBGYNs, midwives, and local welfare agencies.

Health effects language is changed to note that lead exposure is a concern to
adults with kidney problems and high blood pressure, that the greatest risk is to
infants, young children, and pregnant women, and that small amounts slow down
normal mental development in growing children. The language includes the fact
that lead is stored in bones allowing it to be released even after exposure stops
and that this presence in bone increases the concern for exposure at all points of

the life cycle.

Lead service line replacement programs that are discontinued and then resumed
must reconsider for replacement any lead service lines previously deemed

replaced through the initial testing provisions.

Total Coliform Rule (TCR) and Revised Total Coliform Rule (RTCR)

All drinking water systems must continue to comply with the Total Coliform Rule (TCR),

which limits the number of positive total coliform samples allowed each month in the

distribution system. Total coliform sampling is accompanied by chlorine residual
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analysis at each sampling site. For Gillette, the required number of monthly samples is

30. No more than 5% of results each month may be total coliform positive.

Revised Total Coliform Rule

The Federal regulatory process is moving forward with drafting revisions to the total

coliform rule (RTCR). An Agreement in Principle (AIP) developed by the regulatory

negotiating committee over a 15-month period was published in the Federal Register in

January 2009. EPA will use the concepts in this document as the basis for the RTCR as

the regulatory language is formulated.

The rule construct identified in the AIP includes the following components:

K/
0’0

Sets a maximum contaminant level goal (MCLG) for E. coli of zero and an E. coli
MCL violation when both a routine and an associated repeat TC sample are TC-
positive and either one is also E. coli-positive; or when a system fails to take
required repeat samples following a routine sample that is positive for both TC

and E. coli.

All fecal coliform provisions will be removed from the RTCR, based on availability
of analytical techniques for E. coli and an improved understanding of fecal

coliforms since the TCR was promulgated in 1989.

Public water systems serving more than 1000 people continue to monitor the
same as under the current TCR, except for changes to repeat and additional

routine monitoring.

Monitoring frequencies for small ground water and surface water, community and
non-community systems, are discussed at length in the AIP with efforts made to

reduce monitoring where appropriate.

All systems will be required to take 3 repeat samples for any routine TC-positive,
regardless of system type and size. For small systems (<1,000 people), repeat
sampling locations are specified in a sampling plan. For larger systems, flexibility
in the selection of monitoring locations is recommended so that specific targeting
of sampling sites for each incident can assist the utility in identifying the source
and extent of the problem. The sampling plan for large systems should include a

standard operating procedure that specifies how samples will be targeted.
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+ TC-positives will be used as an indicator to start an evaluation process to identify
and correct sanitary defects. The AIP defines sanitary defects as “a defect that
could provide a pathway of entry for microbial contamination into the distribution
system or that is indicative of a failure or imminent failure in a barrier that is

already in place.”

% Assessments can be triggered at two different levels. The Level 1 assessment is
triggered by exceeding 5.0% TC-positives in a month (systems taking more than
40 samples), by two or more TC-positives in a month (systems taking less than
40 samples), or by failing to take required repeat samples. A Level 1
assessment is a self assessment that examines the system and relevant
operational practices. The Level 2 assessment is triggered by an E. coli MCL
violation, an E. coli monitoring violation, or a second Level 1 trigger within a
rolling 12-month period. A Level 2 assessment is a detailed examination of the
system, its monitoring and operational practices, and is completed by the water
system where the system has appropriately qualified staff or by individuals
approved by the primacy agency. Draft examples of the assessment forms are
part of the AIP. Both assessments will be reviewed by the primacy agency and
sanitary defects identified must be corrected. Both levels of assessments will be

required within 30 days of the triggering event.

Included in the discussion of the RTCR, the AIP also addresses documentation
requirements, violations and public notification, operator training with respect to the
TCR, linkage to other rules, reporting and record keeping, and optimizing distribution
system integrity. The agency plans to propose the rule in 2010 and finalize it in 2012.

Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR)

The Stage 1 DBP Rule set MCL'’s for disinfection byproducts, including total
trihalomethanes (TTHM) at 80 ug/L and five of the haloacetic acids (HAA5) at 60 ug/L.
Compliance with these MCL's is currently based on a running annual average of
guarterly averages of all the required samples, but the compliance calculation is
changed under the Stage 2 DBPR (see below). Monitoring must take place quarterly for

TTHM and HAAGS at four sites in the distribution system for each plant in the system.

The Stage 1 DBP Rule also sets an MCL for chlorite, a byproduct of chlorine dioxide,

and for bromate, a byproduct of ozone. Since neither chlorine dioxide nor ozone is used
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in Gillette, further discussion of monitoring requirements for chlorite and bromate is not

included here.

The rule also sets maximum residual disinfectant levels (MRDL'’s) for disinfectants
commonly used in water treatment. These enforceable standards are set at 4.0 mg/L as
Cl, for chlorine and chloramines and at 0.8 mg/L for chlorine dioxide. Chlorine and
chloramines are measured regularly each month at total coliform sample sites and the
results are averaged monthly. Each quarter, the running annual average of the monthly

averages is calculated and it must be below the MRDL to maintain compliance.

In addition to regulating levels of DBPs and disinfectants in finished water, the Stage 1
DBP Rule requires plants that use conventional treatment (flocculation, sedimentation,
and filtration, including softening plants) to remove a specified percentage of the total
organic carbon (TOC) found in the raw water. Removal of TOC is a treatment technique
for DBP precursor control. The interaction between free chlorine and natural organic
matter is known to be the source of the regulated DBPs and numerous other disinfection
byproducts. By reducing the precursors, the level of DBP development is reduced.
While this provision does not apply to Gillette, recognition of the role of TOC in the

development of DBPs can be useful in planning for reduction of DBP formation.
Inorganic/Organic Chemicals

Over the past 15 years, EPA has set MCLs for a multitude of inorganic and organic
chemicals that all treatment plants must meet in the finished water. The resulting group
of inorganic chemicals, synthetic organic compounds, and volatile organic compounds
that are regulated are listed as part of the National Primary Drinking Water Standards
(see table at the end of this appendix). The inorganic chemicals must be sampled once
per year for surface waters and once every three years for groundwater supplies, with
the exception of lead and copper, nitrate, radionuclides, and asbestos. Asbestos is
measured once every nine years. Lead and copper sampling is governed by the lead
and copper rule. Nitrate is sampled annually in groundwater and quarterly in surface
water. Radionuclides are sampled quarterly. Initial sampling for SOC’s and VOC's is

guarterly, with reduced monitoring thereafter if the constituent is not detected.
Radionuclides Rule

The Radionuclides Rule sets MCL's for combined radium (Ra-226 and Ra-228) at 5 pCi/L, for
gross alpha at 15 pCi/L, for uranium at 30 ug/L, and for beta/photon radioactivity at < 4 mrem/yr.
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Arsenic Rule

The Arsenic Rule set a new MCL for arsenic at 10 ug/L with a compliance date of
January 2006. Arsenic levels can be high in ground water sources but are not usually
high in surface sources. The impact of the arsenic rule to Gillette is limited to the
required monitoring which will occur in conjunction with other inorganic contaminant
monitoring. For systems that have arsenic above 5 ug/L and below 10 ug/L, additional
treatment is not required but specific arsenic language must be included in the

Consumer Confidence Report.
Consumer Confidence Report Rule

The Consumer Confidence Report (CCR) Rule requires every public water supply
system to summarize information from regulatory compliance monitoring in a report that
is sent to all customers once a year in July. The rule went into effect in 1998, with the
first report due to customers in 1999. The CCR includes information on a system’s
source water, levels of detected contaminants, compliance with drinking water rules and

some educational material.
Stage 2 DBP Rule

The Stage 2 DBPR changes DBP compliance to be based on locational running annual
averages (LRAA), rather than system-wide averages, using the same MCL'’s as the
Stage 1 DBP Rule (80 ug/L for TTHM and 60 ug/L for HAA5). This means that the
results from DBP sampling will no longer be averaged across the entire distribution
system. Instead, the results of sampling will be averaged each quarter at each sampling
site, and the running annual average of the results at each location must meet the
MCL’s.

The Stage 2 DBPR contains a requirement for every utility (regardless of water source)
to complete an Initial Distribution System Evaluation (IDSE). The purpose of the IDSE is
to locate new sampling points for disinfection byproduct sampling in the distribution
system. For systems serving between 10,000 and 50,000 people, the IDSE sampling
must be completed by September 30, 2009 and a final IDSE Report submitted to the
EPA by January 1, 2010. The final IDSE Report will contain all the information obtained
during the study and will designate new compliance monitoring sites for the water
system. The new monitoring sites will be located at sites where DBPs are expected to

be the highest in the system.
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Ground Water Rule

Although ground water has historically been thought to be free of microbial
contamination, recent research indicates that some ground waters are a source of
waterborne disease. The Ground Water Rule, finalized in November 2006, establishes
multiple barriers to protect against bacteria and viruses in water from ground water
sources. The regulatory strategy is to identify ground water systems at high risk for fecal
contamination. The Ground Water Rule applies to public ground water systems and to
any system that mixes surface and ground water, if the ground water is added directly to
the distribution system without treatment. Public water systems must comply with the

regulatory requirements by December 1, 2009.
Sanitary Surveys

Sanitary surveys are required for all ground water systems and each system must
provide any existing information to the primacy agency that will enable the conduct of the
sanitary survey. The initial sanitary survey for each community water system (CWS)
must be conducted by December 31, 2012 and for non-community water systems
(NCWS) by December 31, 2014. Surveys must be repeated every three years for CWS,
unless all ground water sources are disinfected for 4-log virus reduction, or the EPA
determines the system has an outstanding performance record. Surveys for NCWS are
repeated every five years. The sanitary survey is an evaluation of the applicable

components from the system:
e Source
e Treatment
o Distribution system
¢ Finished water storage
e Pumps, pump facilities, and controls
e Monitoring, reporting and data verification
e System management and operation,
e Operator compliance with regulatory requirements

e Primacy agencies are required to notify systems in writing of any significant

deficiencies within 30 days of identification.
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Triggered Source Water Monitoring

Microbial source water monitoring is required for ground water systems that do not treat
all of their ground water to at least 4-log treatment of viruses before the first customer
and they have a total coliform-positive sample that is not invalidated. The monitoring
requirement is to take at least one sample within 24 hours from each ground water
source in operation at the time the total coliform-positive was collected. This sample
must have a standard volume of at least 100 mL to test for the presence of E. coli,
enterococci, or coliphage. With EPA direction, the time limit for sampling can be
extended or the system may be allowed to sample at a representative site after approval
of a triggered source water monitoring plan. Systems serving 1,000 people or less may
use a repeat sample collected to meet both Total Coliform Rule (TCR) repeat sample
requirements and this new requirement if the fecal indicator is E. coli. If a source is fecal
positive and the EPA does not require corrective action, then the system must collect
five additional source water samples from the same source within 24 hours of being

notified of the fecal indicator-positive sample.
Special requirements for consecutive systems include:
e Wholesalers must be notified within 24 hours of total coliform-positive.
o Wholesalers must sample ground water source(s) within 24 hours of notification.

e Wholesalers must notify all consecutive systems served within 24 hours of
observing a positive fecal indicator in a source(s).

¢ Wholesalers must collect five additional source water samples from the same
source within 24 hours if the initial sample is positive and corrective action is not

required.

The EPA can make exceptions to the triggered source water monitoring if they
determine that the TCR routine sample is caused by a distribution system deficiency
which the EPA documents in writing, or if the sample is collected at a location that meets
EPA criteria for distribution system conditions that will cause total coliform-positive

samples.
Source Assessment Monitoring

At their discretion, the EPA can direct a public water system to collect a total of 12

ground water source samples that represent each month the system provides ground
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water to the public. In doing so, the EPA can approve use of representative samples
rather than all wells. Collection of a standard sample volume of at least 100 mL taken
prior to any treatment at the well-head is required to test for the presence of E. coli,
enterococci, or coliphage. Invalidation of a fecal indicator-positive ground water source
sample is possible with written notice from the laboratory that the analysis was improper
or the EPA determines and documents that the fecal indicator-positive sample is not
related to source water quality. Invalidated samples must be replaced within 24 hours of
notification by the EPA, unless an extension is granted. New ground water sources
must conduct source assessment monitoring if directed to do so by the EPA. Fecal
indicator-positive results require public notification. Failure to monitor, if directed to do

S0, is a monitoring violation.
Treatment Technique Requirements

When a ground water system has source water fecal contamination as indicated by
source water monitoring or when significant deficiencies are identified by the EPA, the
system is subject to the treatment technique requirements. Significant deficiencies
include, but are not limited to defects in design, operation, or maintenance, or a failure or
malfunction of the sources, treatment, storage, or distribution system that the EPA
determines to be causing, or have potential for causing the introduction of contamination

into the water delivered to the customers.

Within 30 days of receiving written notice of lab results from triggered well monitoring or
source water assessment triggered well samples, or notification from the EPA of a

significant deficiency, the system must consult with the EPA regarding corrective action.
The system has 120 days to complete corrective action or be in compliance with a EPA-
approved action plan for corrective action. Corrective actions include one or more of the

following:
e Correct all significant deficiencies;
¢ Provide an alternate source of water;
¢ Eliminate the source of contamination; or

e Provide treatment that reliably achieves at least 4-log treatment of viruses before

or at first customer.
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Ground water systems that provide 4-log inactivation or removal of viruses must monitor
to demonstrate treatment. Notification to the EPA that treatment is in place is required
by December 1, 2009. If treatment is initiated after that, systems must begin compliance
monitoring within 30 days of start-up. Compliance monitoring for chemical disinfection
requires maintaining the residual disinfectant concentration every day the ground water
source is served to the public. For systems serving 3,300 or more people, residual must
be continuously monitored and record the lowest residual each day. If the continuous
monitor fails, residual levels must be monitored every four hours until the continuous
monitor is restored. Systems serving less than 3,300 people may monitor continuously
or once daily at a location specified by the EPA. Membrane plants must monitor in

accordance will all EPA requirements.
Hydrogeologic Assessments

Systems are required to provide any existing information that will enable the EPA to

perform a hydrogeologic sensitivity assessment.
Reporting and Recordkeeping

Systems must notify the EPA of failure to meet any EPA-specified requirements such as
minimum residual disinfectant concentration, membrane operating criteria or integrity, or
alternative operating criteria if the operation is not restored within four hours. Notification
must take place no later than the end of the next business day. Completion of corrective

action must be reported within 30 days of completion.

If a system did not conduct source water assessment monitoring, it must provide
documentation to the EPA within 30 days of a total coliform-positive sample that it met
the EPA criteria for TCR sampling not being representative of source water quality

conditions.

The following documentation must be maintained by public water systems:
o Documentation of corrective actions (10 years).
o Documentation of notice to the public (3 years)

e Records of decisions that TCR distribution system samples were not indicative of
source and records of invalidation of fecal indicator positive ground water source

samples (5 years)
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Documentation of notices of wholesale systems of TCR positive samples (5

years).

When collected, records of the EPA-specified minimum disinfectant residual (10

years).

Records of the lowest daily residual disinfectant concentration and records of the
date and duration of any failure to maintain the EPA-prescribed minimum

residual disinfectant concentration for a period of more than four hours (5 years).

Records of EPA-specified compliance requirements for membrane filtration and
of parameters specified by the EPA for EPA-approved alternative treatment and
records of the date and duration of any failure to meet the membrane operating,
membrane integrity, or alternative treatment operating requirements for more

than four hours (5 years).

Significant deficiencies and positive ground water samples must be reported annually in

the CCR until the significant deficiency is corrected. Health effects language for

coliphage and enterococci for use the CCR is included in the rule language.

Tier 1 public notification is required for the following:

Detection of E. coli, enterococci, or coliphage in source water samples as
specified in TCR positive source water monitoring (8141.402(a)) and source

assessment monitoring (8141.402(b)).

Other violations or situations with significant potential to have serious adverse
effects on human health as a result of short-term exposure, as determined by the

primacy agency either in its regulations or on a case-by-case basis.

Failure to take corrective action or failure to maintain at least 4-log treatment of

viruses results in a Tier 2 public notice.

Future Regulations - Contaminant Candidate List (CCL) and Unregulated

Contaminant Monitoring Rule (UCMR)

EPA has an ongoing requirement to maintain a list of contaminants that may be of

concern in drinking water. The contaminant candidate list includes some contaminants

for which there are insufficient analytical methods and some that are suspected to be in

water, but in unknown quantities. For those that do not have analytical methods,
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research has been initiated by EPA to develop methods. EPA has published and

evaluated contaminants on two lists, CCL1 and CCL2, and is now working on CCL3.

EPA implemented a new process from that used for CCL1 and CCL2 to develop the

draft list of contaminants on the CCL3. The new process built on evaluations used for

previous CCLs and was based on expert input from the national Academy of Science’s

National Research Council (NRC) and the National Drinking Water Advisory Council

(NDWAC). Two guidelines were developed for construction of the CCL universe:

include those contaminants that have demonstrated or have potential occurrence in

drinking water, and include contaminants that have demonstrated or have potential

adverse health effects.

Table A-1

Draft Contaminant Candidate List 3- Microbial Contaminants

Caliciviruses

Campylobacter jejuni
Entamoeba histolyica
Escherichia coli (0157)
Helicobacter pylori
Hepatitis A virus
Legionella pneumophila
Naegleria fowleri
Salmonella enterica

Shigella sonnei

Vibrio cholerae

Table A-2

Draft Contaminant Candidate List 3 - Chemical Contaminants

Alpha-Hexachlorocyclohexane

Dicrotophos

N-nitroso-di-n-propylamine
(NDPA)

1,1,1,2-Tetrachloroethane Dimethipin N-Nitrosodiphenylamine
1,1-Dichloroethane Dimethoate N-nitrosopyrrolidine (NPYR)
1,2,3-Trichloropropane Disulfoton n-Propylbenzene
1,3-Butadiene Diruon o-Toluidine
1,3-Dinitrobenzene Ethion Oxirane, methyl-
1,4-Dioxane Ethoprop Oxydemeton-methyl
1-Butanol Ethylene glycol Oxyfluorfen
2-Methoxyethanol Ethylene oxide Perchlorate

2-Propen-1-ol Ethylene thiourea Permethrin
3-Hydroxycarbofuran Fenamiphos PFOA (perfluorooctanoic acid)
4,4’-Methylenedianiline Formaldehyde Profenofos

Acephate Germanium Quinoline

Acetaldehyde HCFC-22 RDX (Hexahyddro-1,3,5-
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trinitro-1,3,5-triazine)

Cylindrospermopsin)

Acetamide Hexane Sec-Butylbenzene
Acetochlor Hydrazine Strontium
Acetochlor ethanesulfonic acid | Methamidophos Tebuconazole
(ESA)
Acetochlor oxanilic acid (OA) Methanol Tebufenozide
Acrolein Methyl bromide Tellurium
(Bromomethane)
Alachlor ethanesulfonic acid Methyl ter-butyl ether Terbufos
(ESA)
Alachlor oxanilic acid (OA) Metolachlor Terbufos sulfone
Aniline Metolachlor ethanesulfonic Thiodicarb
acid (ESA)
Bensulide Metolachlor oxanilic acid (OA) | Thiophanate-methyl
Benzyl chloride Molinate Toluene diisocyanate
Butylated hydroxyanisole Molybdenum Tribufos
Captan Nitrobenzene Triethylamine
Chloromethane (Methyl Nitrofen Triphenyltin hydroxide (TPTH)
chloride)
Clethodim Nitroglycerin Urethane
Cobalt N-Methyl-2-pyrrolidone Vanadium
Cumene hydroperoxide N-nitrosodiethylamine (NDEA) | Vinclozolin
Cyanotoxins (Anatoxin-a; N-nitrosodimethylamine Ziram
Microsystin-LR; (NDMA)

The unregulated contaminant monitoring program provides EPA with a vehicle for
developing an occurrence database for those contaminants that are suspected to be in
water. These programs, along with the regular 6-year review of existing regulations, will
continue into the future to provide EPA with information for determining what additional
regulations should be developed.

REGULATORY SCHEDULE

A summary of the rules and their respective compliance dates are shown in Table A-3.

Table A-3

Current SDWA Drinking Water Regulatory Summary

SDWA Regulation ComE. ENEs General Requirements for Operation Al i @ an
Date SW

Lead and Copper Rule (LCR) | 1992 & 2000 | Ensure pH control and other corrosion All svstems

and Revisions to LCR control strategies are appropriate y

Surface Water Treatment 1989 Disinfection requirements continue in force

Rule (SWTR) although turbidity superceded by IESWTR; 4-
log removal of viruses, 3-log removal of SWand GWUDI
Giardia

Total Coliform Rule (TCR) 1990 Ensure disinfection strategy and pH control
to maintain distribution system water quality; All systems

weekly monitoring in distribution system for
total coliform and chlorine residual
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SDWA Regulation G EES General Requirements for Operation ARRIES 1D @Y e
Date SW
Interim Enhanced Surface Jan 2002 Combined filter effluent turbidity of 0.3 NTU
Water Treatment Rule 95 percent of time, not to exceed 1 NTU,;
(IESWTR) continuous monitoring of individual filter SW
turbidity with triggers for filter evaluations;
disinfection benchmarking/profiling
Stage 1 Disinfectant/ Jan 2002 Meet TTHM/HAADS < 80/60 Og/L; disinfectant
Disinfection Byproduct Rule MRDLs; TOC removal required; monitoring All systems
(DBPR1) plan
Filter Backwash Rule Dec 2003 Notify EPA of recycle practices; return all Systems with
recycle flow to head of plant conventional
treatment
Radionuclides Dec 2003 Meet MCLs for radioactive contaminants All systems
Arsenic Jan 2006 Meet MCL for arsenic All Systems
. Yearly summary report on water system
Consumer Confidence April 1999 (CCR) must be sent to all customers by July All Systems
Report Rule
of each year
Stage 2 Disinfectant/ 2006-2009 Initial Distribution System Evaluation to
Disinfection Byproduct Rule (IDSE) establish new DBP monitoring sites in
(DBPR2) 2013 (Stage | distribution system; meet TTHM/HAAS < All systems
2) 80/60 [g/L based on locational running
annual averages
Long-term 2 Enhanced 2009 Monitor for Cryptosporidium in source water
Surface Water Treatment (Crypto Bin) | to determine treatment requirement and
Rule (LT2ESWTR) 2013 provide additional treatment if required; SW
(Treatment disinfection profiling;
Technique)
Ground Water Rule Dec 2009 Triggered source water monitoring;
correction of significant deficiencies; sanitary GW
survey every 3 years

The Ground Water Rule requires wholesale ground water suppliers to coordinate with
their consecutive systems with respect to monitoring in the distribution system and at the
well head. In the rule, when a water system has a positive total coliform sample in the
distribution system (as sampled under the Total Coliform Rule), source water at each
well that was on line at the time that that coliform sample was taken must be monitored
within 24 hours for E. coli. Any total coliform-positive sample in a consecutive system

triggers this same well-head source water monitoring, requiring the consecutive system
to notify the wholesaler within 24 hours of the total coliform-positive so that the
wholesaler can sample the appropriate wells. If any of the source water samples are
positive for the fecal indicator, the wholesaler has an obligation to notify all their
consecutive systems within 24 hours of receiving the monitoring result. Thus, contracts
established by Gillette with consecutive systems must detail the relationship between the
systems with respect to this requirement to ensure that Gillette, as the wholesale
supplier, can remain in compliance with this part of the Ground Water Rule.

Rule Langquage for your reference

(a) Triggered source water monitoring.—(1) General requirements. A ground water
system must conduct triggered source water monitoring if the conditions identified in
paragraphs (a)(1)(i) and (a)(1)(ii) of this section exist.
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(i) The system does not provide at least 4-log treatment of viruses (using inactivation,
removal, or a State-approved combination of 4-log virus inactivation and removal) before
or at the first customer for each ground water source; and

(i) The system is notified that a sample collected under § 141.21(a) is total coliform-
positive and the sample is not invalidated under § 141.21(c).

(2) Sampling Requirements. A ground water system must collect, within 24 hours of
notification of the total coliform-positive sample, at least one ground water source
sample from each ground water source in use at the time the total coliform-positive
sample was collected under 8§ 141.21(a), except as provided in paragraph (a)(2)(ii) of
this section.

(i) The State may extend the 24-hour time limit on a case-by-case basis if the system
cannot collect the ground water source water sample within 24 hours due to
circumstances beyond its control. In the case of an extension, the State must specify
how much time the system has to collect the sample.

(i) If approved by the State, systems with more than one ground water source may meet
the requirements of this paragraph (a)(2) by sampling a representative ground water
source or sources. If directed by the State, systems must submit for State approval a
triggered source water monitoring plan that identifies one or more ground water sources
that are representative of each monitoring site in the system’s sample siting plan under 8§
141.21(a) and that the system intends to use for representative sampling under this
paragraph.

(iii) A ground water system serving 1,000 people or fewer may use a repeat sample
collected from a ground water source to meet both the requirements of § 141.21(b) and
to satisfy the monitoring requirements of paragraph (a)(2) of this section for that ground
water source only if the State approves the use of E. coli as a fecal indicator for source
water monitoring under this paragraph (a). If the repeat sample collected from the
ground water source is E.coli positive, the system must comply with paragraph (a)(3) of
this section.

(3) Additional Requirements. If the State does not require corrective action under §
141.403(a)(2) for a fecal indicator-positive source water sample collected under
paragraph (a)(2) of this section that is not invalidated under paragraph (d) of this section,
the system must collect five additional source water samples from the same source
within 24 hours of being notified of the fecal indicator-positive sample.

Consecutive and Wholesale Systems. (i). In addition to the other requirements of this
paragraph (a), a consecutive ground water system that has a total coliform-positive
sample collected under § 141.21(a) must notify the wholesale system(s) within 24 hours
of being notified of the total coliform-positive sample.

(i) In addition to the other requirements of this paragraph (a), a wholesale ground water
system must comply with paragraphs (a)(4)(ii)(A) and (a)(4)(ii)(B) of this section.

(A) A wholesale ground water system that receives notice from a consecutive system it

serves that a sample collected under § 141.21(a) is total coliform-positive must, within
24 hours of being notified, collect a sample from its ground water source(s) under
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paragraph (a)(2) of this section and analyze it for a fecal indicator under paragraph (c) of
this section.

(B) If the sample collected under paragraph (a)(4)(ii)(A) of this section is fecal indicator-
positive, the wholesale ground water system must notify all consecutive systems served
by that ground water source of the fecal indicator source water positive within 24 hours
of being notified of the ground water source sample monitoring result and must meet the
requirements of paragraph (a)(3) of this section.
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< EPA National Primary Drinking Water Standards

Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mg/L)2 exposure above the MCL contaminant in drinking water | Health Goal
Acrylamide T8 Nervous system or blood problems; Added to water during zero
sewage/wastewater increased
risk of cancer treatment
Alachlor 0.002 Eye, liver, kidney or spleen problems; Runoff from herbicide used on zero
anemia; increased risk of cancer row crops
Alpha particles 15 picocuries | Increased risk of cancer Erosion of natural deposits of zero
per Liter certain minerals that are
(pCilL) radioactive and may emit a form
of radiation known as alpha
radiation
Antimony 0.006 Increase in blood cholesterol; decrease in Discharge from petroleum 0.006
blood sugar refineries; fire retardants;
ceramics; electronics; solder
Arsenic 0.010 as of | Skin damage or problems with circulatory Erosion of natural deposits; runoff 0
1/23/06 systems, and may have increased risk of from orchards, runoff from glass &
getting cancer electronics production wastes
Asbestos (fibers >10 7 million Increased risk of developing benign intestinal | Decay of ashestos cement in 7 MFL
micrometers) fibers per polyps water mains; erosion of natural
Liter (MFL) deposits
Atrazine 0.003 Cardiovascular system or reproductive Runoff from herbicide used on 0.003
problems row Ccrops
Barium 2 Increase in blood pressure Discharge of drilling wastes; 2
discharge from metal refineries;
erosion of natural deposits
Benzene 0.005 Anemia; decrease in blood platelets; Discharge from factories; Zero
increased risk of cancer leaching from gas storage tanks
and landfills
Benzo(a)pyrene (PAHS) 0.0002 Reproductive difficulties; increased risk of Leaching from linings of water zero
cancer storage tanks and distribution
lines
Beryllium 0.004 Intestinal lesions Discharge from metal refineries 0.004
and coal-burning factories;
discharge from electrical,
aerospace, and defense
industries
Beta particles and photon 4 millirems | Increased risk of cancer Decay of natural and man-made zero
emitters per year deposits of certain minerals that
are radioactive and may emit
forms of radiation known as
photons and beta radiation
Bromate 0.010 Increased risk of cancer Byproduct of drinking water zero
disinfection
Cadmium 0.005 Kidney damage Corrosion of galvanized pipes; 0.005
erosion of natural deposits;
discharge from metal refineries;
runoff from waste batteries and
paints
Carbofuran 0.04 Problems with blood, nervous system, or Leaching of soil fumigant used on 0.04
reproductive system rice and alfalfa
Carbon tetrachloride 0.005 Liver problems; increased risk of cancer Discharge from chemical plants zero
and other industrial activities
D Chloramines (as ClI2) MRDL=4.01 | Eyelnose irritation; stomach discomfort, Water additive used to control MRDLG=41
anemia microbes
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Chlordane 0.002 Liver or nervous system problems; increased | Residue of banned termiticide zero
risk of cancer
D Chlorine (as ClI2) MRDL=4.01 | Eye/nose irritation; stomach discomfort Water additive used to control MRDLG=41
microbes
D Chlorine dioxide (as ClO2) MRDL=0.81 | Anemia; infants & young children: nervous Water additive used to control MRDLG=0.81
system effects microbes
Chlorite 1.0 Anemia; infants & young children: nervous Byproduct of drinking water 0.8
system effects disinfection
Chlorobenzene 0.1 Liver or kidney problems Discharge from chemical and 0.1
agricultural chemical factories
Chromium (total) 0.1 Allergic dermatitis Discharge from steel and pulp 0.1
mills; erosion of natural deposits
Copper TT7; Short term exposure: Gastrointestinal Corrosion of household plumbing 13
Action distress. Long term exposure: Liver or kidney | systems; erosion of natural
Level = damage. People with Wilson’s Disease deposits
13 should consult their personal doctor if the
amount of copper in their water exceeds the
action level
Cryptosporidium 113 Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste zero
vomiting, cramps)
Cyanide (as free cyanide) 0.2 Nerve damage or thyroid problems Discharge from steel/metal 0.2
factories; discharge from plastic
and fertilizer factories
2,4-D 0.07 Kidney, liver, or adrenal gland problems Runoff from herbicide used on 0.07
row crops
Dalapon 0.2 Minor kidney changes Runoff from herbicide used on 0.2
rights of way
1,2-Dibromo-3-chloropropa 0.0002 Reproductive difficulties; increased risk of Runoff/leaching from soil zero
ne (DBCP) cancer fumigant used on soybeans,
cotton, pineapples, and orchards
o-Dichlorobenzene 0.6 Liver, kidney, or circulatory system problems | Discharge from industrial 0.6
chemical factories
p-Dichlorobenzene 0.075 Anemia; liver, kidney or spleen damage; Discharge from industrial 0.075
changes in blood chemical factories
1,2-Dichloroethane 0.005 Increased risk of cancer Discharge from industrial Zero
chemical factories
1,1-Dichloroethylene 0.007 Liver problems Discharge from industrial 0.007
chemical factories
cis-1,2-Dichloroethylene 0.07 Liver problems Discharge from industrial 0.07
chemical factories
trans-1,2-Dichloroethylene 0.1 Liver problems Discharge from industrial 0.1
chemical factories
Dichloromethane 0.005 Liver problems; increased risk of cancer Discharge from drug and zero
chemical factories
1,2-Dichloropropane 0.005 Increased risk of cancer Discharge from industrial zero
chemical factories
Di(2-ethylhexyl) adipate 0.4 Weight loss, live problems, or possible Discharge from chemical 0.4
reproductive difficulties factories
Di(2-ethylhexyl) phthalate 0.006 Reproductive difficulties; liver problems; Discharge from rubber and zero
increased risk of cancer chemical factories
Dinoseb 0.007 Reproductive difficulties Runoff from herbicide used on 0.007
soybeans and vegetables
Dioxin (2,3,7,8-TCDD) 0.00000003 | Reproductive difficulties; increased risk of Emissions from waste Zero
cancer incineration and other
combustion; discharge from
chemical factories
Diquat 0.02 Cataracts Runoff from herbicide use 0.02
Endothall 0.1 Stomach and intestinal problems Runoff from herbicide use 0.1
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Endrin 0.002 Liver problems Residue of banned insecticide 0.002
Epichlorohydrin 178 Increased cancer risk, and over a long period | Discharge from industrial zero
of time, stomach problems chemical factories; an impurity of
some water treatment chemicals
Ethylbenzene 0.7 Liver or kidneys problems Discharge from petroleum 0.7
refineries
Ethylene dibromide 0.00005 Problems with liver, stomach, reproductive Discharge from petroleum zero
system, or kidneys; increased risk of cancer | refineries
Fluoride 40 Bone disease (pain and tenderness of the Water additive which promotes 40
bones); Children may get mottled teeth strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories
Giardia lamblia 113 Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste Zero
vomiting, cramps)
Glyphosate 0.7 Kidney problems; reproductive difficulties Runoff from herbicide use 0.7
Haloacetic acids (HAA5) 0.060 Increased risk of cancer Byproduct of drinking water n/ab
disinfection
Heptachlor 0.0004 Liver damage; increased risk of cancer Residue of banned termiticide zero
Heptachlor epoxide 0.0002 Liver damage; increased risk of cancer Breakdown of heptachlor zero
Heterotrophic plate count e HPC has no health effects; it is an analytic HPC measures a range of na
(HPC) method used to measure the variety of bacteria that are naturally present
bacteria that are common in water. The lower | in the environment
the concentration of bacteria in drinking
water, the better maintained the water
system is.
Hexachlorobenzene 0.001 Liver or kidney problems; reproductive Discharge from metal refineries zero
difficulties; increased risk of cancer and agricultural chemical
factories
Hexachlorocyclopentadien 0.05 Kidney or stomach problems Discharge from chemical 0.05
e factories
Lead TT7; Infants and children: Delays in physical or Corrosion of household plumbing zero
Action mental development; children could show systems; erosion of natural
Level = slight deficits in attention span and learning deposits
0.015 abilities; Adults: Kidney problems; high blood
pressure
Legionella 113 Legionnaire’s Disease, a type of pneumonia | Found naturally in water; zero
multiplies in heating systems
Lindane 0.0002 Liver or kidney problems Runoff/leaching from insecticide 0.0002
used on cattle, lumber, gardens
Mercury (inorganic) 0.002 Kidney damage Erosion of natural deposits; 0.002
discharge from refineries and
factories; runoff from landfills and
croplands
Methoxychlor 0.04 Reproductive difficulties Runofflleaching from insecticide 0.04
used on fruits, vegetables, alfalfa,
livestock
Nitrate (measured as 10 Infants below the age of six months who drink | Runoff from fertilizer use; 10
Nitrogen) water containing nitrate in excess of the MCL | leaching from septic tanks,
could become seriously ill and, if untreated, sewage; erosion of natural
may die. Symptoms include shortness of deposits
breath and hlue-baby syndrome.
Nitrite (measured as 1 Infants below the age of six months who drink | Runoff from fertilizer use; 1
Nitrogen) water containing nitrite in excess of the MCL | leaching from septic tanks,
could become seriously ill and, if untreated, sewage; erosion of natural
may die. Symptoms include shortness of deposits
breath and blue-baby syndrome.
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DBP Disinfection Byproduct

Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal
Oxamyl (Vydate) 0.2 Slight nervous system effects Runoff/leaching from insecticide 0.2
used on apples, potatoes, and
tomatoes
Pentachlorophenol 0.001 Liver or kidney problems; increased cancer Discharge from wood preserving zero
risk factories
Picloram 05 Liver problems Herbicide runoff 05
Polychlorinated biphenyls 0.0005 Skin changes; thymus gland problems; Runoff from landfills; discharge of zero
(PCBs) immune deficiencies; reproductive or waste chemicals
nervous system difficulties; increased risk of
cancer
Radium 226 and Radium 5 pCilL Increased risk of cancer Erosion of natural deposits zero
228 (combined)
Selenium 0.05 Hair or fingernail loss; numbness in fingers or | Discharge from petroleum 0.05
toes; circulatory problems refineries; erosion of natural
deposits; discharge from mines
Simazine 0.004 Problems with blood Herbicide runoff 0.004
Styrene 0.1 Liver, kidney, or circulatory system problems | Discharge from rubber and plastic 0.1
factories; leaching from landfills
Tetrachloroethylene 0.005 Liver problems; increased risk of cancer Discharge from factories and dry zero
cleaners
Thallium 0.002 Hair loss; changes in blood; kidney, intestine, | Leaching from ore-processing 0.0005
or liver problems sites; discharge from electronics,
glass, and drug factories
Toluene 1 Nervous system, kidney, or liver problems Discharge from petroleum 1
factories
Total Coliforms (including 5.0%4 Not a health threat in itself; it is used to Coliforms are naturally present in zero
fecal coliform and E. coli) indicate whether other potentially harmful the environment as well as feces;
bacteria may be presentd fecal coliforms and E. coli only
come from human and animal
fecal waste.
Total Trihalomethanes 0.10 Liver, kidney or central nervous system Byproduct of drinking water n/ab
(TTHMs) 0.080 problems; increased risk of cancer disinfection
after
12/31/03
Toxaphene 0.003 Kidney, liver, or thyroid problems; increased | Runoff/leaching from insecticide zero
risk of cancer used on cotton and cattle
2,4,5-TP (Silvex) 0.05 Liver problems Residue of banned herbicide 0.05
1,2,4-Trichlorobenzene 0.07 Changes in adrenal glands Discharge from textile finishing 0.07
factories
1,1,1-Trichloroethane 0.2 Liver, nervous system, or circulatory Discharge from metal degreasing 0.20
problems sites and other factories
1,1,2-Trichloroethane 0.005 Liver, kidney, or immune system problems Discharge from industrial 0.003
chemical factories
Trichloroethylene 0.005 Liver problems; increased risk of cancer Discharge from metal degreasing zero
sites and other factories
Turbidity e Turbidity is a measure of the cloudiness of Soil runoff n/a
water. It is used to indicate water quality and
filtration effectiveness (e.g., whether
disease-causing organisms are present).
Higher turbidity levels are often associated
with higher levels of disease-causing
micro-organisms such as viruses, parasites
and some bacteria. These organisms can
cause symptoms such as nausea, cramps,
diarrhea, and associated headaches.
Uranium 30 uglL Increased risk of cancer, kidney toxicity Erosion of natural deposits zero
as of
12/08/03
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Contaminant MCL or TT1 Potential health effects from Common sources of Public
(mglL)2 exposure above the MCL contaminant in drinking water | Health Goal

Vinyl chloride 0.002 Increased risk of cancer Leaching from PVC pipes; zero
discharge from plastic factories

Viruses (enteric) e Gastrointestinal illness (e.g., diarrhea, Human and animal fecal waste zero

vomiting, cramps)

Xylenes (total) 10 Nervous system damage Discharge from petroleum 10
factories; discharge from
chemical factories

NOTES

1 Definitions
+ Maximum Contaminant Level Goal (MCLG)—The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a margin of safety and are non-enforceable public health goals.

+ Maximum Contaminant Level (MCL)—The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best available treatment technology and taking cost into
consideration. MCLs are enforceable standards.

+ Maximum Residual Disinfectant Level Goal (MRDLG)—The level of a drinking water disinfectant below which there is no known or expected risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control
microbial contaminants.

+ Maximum Residual Disinfectant Level (MRDL)—The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a disinfectant is necessary for control of microbial contaminants.

+ Treatment Technique (TT)—A required process intended to reduce the level of a contaminant in drinking water.

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are equivalent to parts per million (ppm).
3 EPA's surface water treatment rules require systems using surface water or ground water under the direct influence of surface water to (1) disinfect their water, and (2) filter their water or meet criteria for avoiding filtration so that the
following contaminants are controlled at the following levels:
+  Cryptosporidium (as of 1/1/02 for systems serving >10,000 and 1/14/05 for systems serving <10,000) 99% removal.
*  Giardia lamblia: 99.9% removal/inactivation
+  Viruses: 99.99% removalfinactivation
+ Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated, Legionella will also be controlled.
« Turbidity: At no time can turbidity (cloudiness of water) go above 5 nephelolometric turbidity units (NTU); systems that filter must ensure that the turbidity go no higher than 1 NTU (0.5 NTU for conventional or direct filtration) in
at least 95% of the daily samples in any month. As of January 1, 2002, for systems servicing >10,000, and January 14, 2005, for systems servicing <10,000, turbidity may never exceed 1 NTU, and must not exceed 0.3 NTU in
95% of daily samples in any month.
+HPC: No more than 500 bacterial colonies per milliliter
« Long Term 1 Enhanced Surface Water Treatment (Effective Date: January 14, 2005); Surface water systems or (GWUDI) systems serving fewer than 10,000 people must comply with the applicable Long Term 1 Enhanced
Surface Water Treatment Rule provisions (e.g. turbidity standards, individual filter monitoring, Cryptosporidium removal requirements, updated watershed control requirements for unfiltered systems).
« Filter Backwash Recycling: The Filter Backwash Recycling Rule requires systems that recycle to return specific recycle flows through all processes of the system'’s existing conventional or direct filtration system or at an alternate
location approved by the state.
4 No more than 5.0% samples total coliform-positive in a month. (For water systems that collect fewer than 40 routine samples per month, no more than one sample can be total coliform-positive per month.) Every sample that has total
coliform must be analyzed for either fecal coliforms or E. coli if two consecutive TC-positive samples, and one is also positive for E. coli fecal coliforms, system has an acute MCL violation.
5 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Disease-causing microbes (pathogens) in these wastes can cause diarrhea, cramps, nausea,
headaches, or other symptoms. These pathogens may pose a special health risk for infants, young children, and people with severely compromised immune systems.
6 Although there is no collective MCLG for this contaminant group, there are individual MCLGs for some of the individual contaminants:
+ Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.3 mg/L)
+ Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 mg/L)
7 Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional steps.
For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
8 Each water system must certify, in writing, to the state (using third-party or manufacturers certification) that when it uses acrylamide and/or epichlorohydrin to treat water, the combination (or product) of dose and monomer level does
not exceed the levels specified, as follows: Acrylamide = 0.05% dosed at 1 mg/L (or equivalent); Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent).
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National Secondary Drinking Water Standards

National Secondary Drinking Water Standards are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. EPA recommends secondary standards to water systems but does
not require systems to comply. However, states may choose to adopt them as enforceable standards.

Contaminant Secondary Standard
Aluminum 0.05t0 0.2 mg/L
Chloride 250 mg/L
Color 15 (color units)
Copper 1.0 mg/L
Corrosivity noncorrosive
Fluoride 2.0 mg/L
Foaming Agents 0.5 mg/L
Iron 0.3 mg/L
Manganese 0.05 mg/L
Odor 3 threshold odor number
pH 6.5-8.5
Silver 0.10 mg/L
Sulfate 250 mg/L
Total Dissolved Solids 500 mg/L
Zinc 5 mg/L

Office of Water (4606M)
EPA 816-F-03-016
www.epa.gov/safewater
June 2003
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Gillette Area Master plan Level | Study-Inventory
Executive Summary

PROJECT HISTORY

The City of Gillette is located in northeast Wyoming and currently has a
population of 30,636. Stetson Engineering, Inc. of Gillette, WY was contracted by
HDR to do the inventory portion of the Gillette Area Master Plan for the Wyoming
Water Development Commission. Data was collected to identify the existing
water supply sources in the region, along with the capabilities and water quality
of each source. This information is needed to assist in a plan to supply water for
the City of Gillette’s growing population.

STUDY OBJECTIVE AND METHODS

The purpose of the data collection was to identify and locate existing wells, pump
stations and storage tanks, as well as identify potential participants in a regional
water system. A list of public water systems was obtained for Campbell and
Crook Counties from the EPA by Stetson Engineering, Inc and then reviewed by
Stetson Engineering, Inc. and HDR to determine which systems would be
inventoried. Systems that were operated by mines, already tied into the City of
Gillette water system, or out of the proposed service district were excluded from
the list. A list of non-public water systems and population centers in the area was
also compiled. Non-public systems and population centers were not inventoried
but will be included in the assessment of future activities. From the list of public
water systems, fourty-two (42) systems were selected to be inventoried. There
were four (4) systems that were found to be consecutive systems with the City of
Gillette; those systems did not have wells or storage tanks and are buying their
water from The City of Gillette. The remaining thirty-eight (38) systems were
inventoried with data being collected using a Trimble GEO XM handheld GPS
and inserted into a GIS map by Stetson Engineering, Inc. Surveys were sent to
the operators of each system asking for information as well as interest level in
entering into a regional water system. Information from the surveys was compiled
into tables and attached to the GIS information by Stetson Engineering, Inc.
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SUMMARY OF TANKS AND WELLS

TANKS AND CAPACITIES

Water System Tank Volume (gallons)
American Road Water and Sewer District 1 110,000
Antelope Mobile Home Park 1 12,000
Antelope Valley 1 640,000
Antelope Valley 2 96,000
Antelope Valley Business Park | & S Dist. 1 15,000
Bennor Subdivision 1 125,000
Buckskin Mining Company 1 200,000
Buckskin Mining Company 2 8,000
Campbell County Airport 1 350,000
Cedar Hills Water Association 1 45,000
Cedar Hills Water Association 2 45,000
Cedar Hills Water Association 3 45,000
Cook Road Water District 1 480,000
Countryside Water Users, Inc. 1 45,500
Countryside Water Users, Inc. 2 17,700
Countryside Water Users, Inc. 3 11,800
Crestview Estates Subdivision 1 500,000
Eastview Manufactured Home Community

Eight Mile Subdivision 1 84,000
Foothills Mobile Home Park

Force Road Joint Powers Board

Fox Park Subdivision 1 500,000
Freedom Hills Subdivision 1 75,000
Glory Hole Homeowners Assotiation 0 N/A
Green Valley Estates Improvement & Service District 1 150,000
Hitching Post Trailer Court 1 20,000
Hoy Mobile Home Park 1 16,000
Interstate Industrial Park 1 24,000
Lakeview Mobile Home Park 1 18,000

Lemaster Enterprises
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Meadow Springs Improvement & Service District 1 17,000
Means Improvement & Service District 1 167,000
Means Improvement & Service District 1 167,000
Nickelson Farms Water Company 1 68,000
Nickelson Farms Water Company 2 68,000
Nickelson Farms Water Company 3 36,000
Overbrook Subdivision 1 36,000
Peoples Improvement & Service District 1 95,300
Rafter D Improvement & Service District 1

RAG Coal West Inc/Rawhide School

Ridgeway Comm. Well Association 1 9,240
Rozet Ranchettes 1 200,000
Section 4 Water System, Inc. 1

Sleepy Hollow Subdivision 1 350,000
Sleepy Hollow Subdivision 2 250,000
SouthFork Estates 1 44,000
Southside Well Improvement & Service District 1 5,000
Stone Gate Estates 1 110,000
Stone Gate Estates 2 110,000
Stroup Trailer Court 1 10,000
Ward Creek Landowners Association 1 33,000
Western Fuels - Wyoming Inc. 1 20,000
Westridge Water users Association 1 42,000
Westridge Water users Association 2 42,000
Westridge Water Users Association 3 10,000
Wrangler Estates 1 65,750
Wrangler Estates 2 65,750
WELLS AND PRODUCTION RATES

Water System Well Rate (gpm)
American Road Water and Sewer District 1 125
American Road Water and Sewer District 2 125
American Road Water and Sewer District 3 125
American Road Water and Sewer District 4 125
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American Road Water and Sewer District 5 125
Antelope Mobile Home Park 2 70 Total
Antelope Valley 2 120
Antelope Valley 3 180
Antelope Valley 4 160
Antelope Valley 5 150
Antelope Valley Business Park | & S Dist. 1 20
Bennor Subdivision 1 125
Buckskin Mining Company

Campbell County Airport 1 80
Cedar Hills Water Association 1 ?
Cedar Hills Water Association 2 85
Cook Road Water District 1 110
Countryside Water Users, Inc. 2 80 Total
Crestview Estates Subdivision 1 140
Eastview Manufactured Home Community

Eight Mile Subdivision 1 51
Foothills Mobile Home Park 1 80
Force Road Joint Powers Board

Fox Park Subdivision 1 176
Freedom Hills Subdivision 1 200
Freedom Hills Subdivision 2 200
Glory Hole Homeowners Assosiation 1

Green Valley Estates Improvement & Service District 1 80
Hitching Post Trailer Court 1 20
Hoy Mobile Home Park

Interstate Industrial Park 1 80
Lakeview Mobile Home Park 1 11
Lemaster Enterprises

Meadow Springs Improvement & Service District 1 16
Means Improvement & Service District 1 88
Means Improvement & Service District 1 88
Nickelson Farms Water Company 1 80
Nickelson Farms Water Company 2 94
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Overbrook Subdivision 1 60
Peoples Improvement & Service District 1 75
Rafter D Improvement & Service District 1

RAG Coal West Inc./Rawhide School

Ridgeway Comm. Well Association 1 50
Ridgeway Comm. Well Association 2 50
Ridgeway Comm. Well Association 3 50
Rozet Ranchettes 1 50
Section 4 Water System, Inc. 1

Sleepy Hollow Subdivision 5 500 Total
SouthFork Estates 1 45
Southside Well Improvement & Service District 1 30
Stone Gate Estates 1 61
Stone Gate Estates 2 65
Stroup Trailer Court 1 20
Ward Creek Landowners Association 1 50
Western Fuels - Wyoming Inc 1 190
Westridge Water Users Association 1 105
Westridge Water Users Association 2 25
Wrangler Estates 1 65
Wrangler Estates 2 35

CONCLUSION

Thirty-eight systems were inventoried for this study, the information obtained
from this inventory was compiled into a GIS database by Stetson Engineering,
Inc. and given to HDR for further use. Surveys have been collected from the
system operators and the data has also been compiled to use for the
development of the Gillette Area Master Plan.
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Gillette Area Master plan Level | Study-Inventory
Report

INTRODUCTION

The City of Gillette in Campbell County is located in the northeast part of
Wyoming and is a community that is growing quickly due to the energy industry.
Gillette’s water supply needs to be expanded to meet its growing demands.

Wyoming Water Development Commission contracted HDR to develop a
Regional Master Plan Study for the City of Gillette and surrounding areas.
Stetson Engineering, Inc. has been subcontracted by HDR to inventory the
existing water systems in the region, develop a GIS map, identify the capabilities
and concerns of the systems and identify participants that are interested in a
regional water system.

Areas included in the analysis for this study are the City of Gillette and
surrounding areas that are capable of being be tied into a regional water system.
Stetson Engineering, Inc. obtained a list of public water systems in Campbell and
Crook Counties from the EPA and together with HDR, reviewed the list to
determine which systems would be inventoried. From that list, fourty-two (42)
systems were chosen to be inventoried. Systems that are operated by mines,
already connected to the City of Gillette water system or out of the proposed
service district were eliminated from the inventory. An additional four (4) systems
were not inventoried because they were found to be consecutive with the City of
Gillette; the remaining thirty-eight (38) systems were inventoried.

This study is intended to evaluate the existing water systems that could possibly
be included in a regional water system. The systems were surveyed and survey
forms were sent out by HDR to each system operator. The operators were asked
to provide information on the number of current users, capabilities and
performance of their systems. They were also asked for their input on the
possibility of joining a regional water system. The information from the field
surveys and the survey forms was compiled and sent to HDR for further analysis.

SYSTEM INVENTORY

The wellheads, pump stations and tanks were surveyed by Stetson Engineering,
Inc for each system using a Trimble GEO XM handheld GPS. Photos of
everything being surveyed were taken and attached to the GPS coordinates of
the systems in GIS. Duaine Faucett - The Water Guy, operates most of the
systems that were inventoried. Surveying of those systems took place while The
Water Guy was making his weekly rounds. The operators of the remaining
systems were contacted and times were scheduled to go with them to inventory
their systems.
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SYSTEM INFORMATION

AMERICAN ROAD WATER & SEWER DISTRICT

This system is located east of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained

from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 110,000

Wells Production Rate (GPM)
5 125

Number of Existing Water Taps

Number of Planned Future Water Taps

20

0

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

10,709,000

58,194 28,516

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

50-60

Not given

American Road Water and Sewer District has individual water meters for its
customers and they disinfect their water using Chlorine Gas. They have collected

water quality data that is available.

The system is governed by an Improvement and Service District and is reported
to be in fair condition. There is no fire protection or standby power. The
assessments do not include the road costs or other fees. The elevation of the

tank is 4531 feet.
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ANTELOPE MOBILE HOME PARK

This system is located east of Gillette. System locations are shown on Figure 1
(see attached). Information included in the table below was obtained from the
inventory forms (Appendix A).

Tank Volume (Gallons)
1 12,000
Well Production Rate (GPM)
70
Number of Existing Water Taps Number of Planned Future Water Taps
110 0
Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)
16,425,000 51,323 28,516
Operating Pressure (PSI) Optimum Operating Pressure (PSI)
Not Given Not Given

Antelope Mobile Home Park does not have individual water meters for its
customers. Their customers pay a bulk water charge and they disinfect their
water using sodium hypochlorite. They have collected water quality data that is
available.

This system appears to be in good repair. The well is inside of the pump station

and the tank is connected to the pump station. It was not indicated whether or not
they are interested in joining a regional system in the survey.
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ANTELOPE VALLEY IMPROVEMENT AND SERVICE DISTRICT

This system is located south of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 640,000

2 96,000

Well Production Rate (GPM)

2 120

3 180

4 160

5 150

Number of Existing Water Taps Number of Planned Future Water Taps

320 13

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

44,615,000 600,000 85,000

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

70-120 Not Given

Antelope Valley Improvement and Service District has individual water meters for
its customers and they disinfect their water using Chlorine Gas. They have
collected water quality data that is available.

A local Improvement and Service District governs this system which is reported
to be in good condition, does not have standby power but does provide fire
protection. Commercial water is provided by this system to the Kwik Shop Gas
Station. The largest issue given for this system is fluoride levels in well water.
The current rate is a minimum monthly rate of $26.00, for a maximum of 4,000
gallons of water. Additional water over 4,000 gallons is $1.72 per 1,000 gallons,
users also pay a homeowner’'s assessment of $11.25 per month.

When asked about regional systems, the response was Antelope Valley is very
interested in having a part in the creation of a regional water system. Utilizing the
water from the new system would likely be in the future. More information needs
to be provided to Antelope Valley as well as all systems so decisions can be
made.
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ANTELOPE VALLEY BUSINESS PARK | & S DIST

This system is located south of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 15,000

Well Production Rate (GPM)

1 20

Number of Existing Water Taps Number of Planned Future Water Taps

5 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

1,883,000 10,806 2,968

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

90 Not given

Antelope Valley Business Park | & S District does not have individual water
meters for its customers and they disinfect their water using Sodium
Hypochlorite. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported
to be in fair condition, does not have standby power and does not provide fire
protection. Residential water is not provided by this system, all taps are for
businesses. The main issues that were given for the system are supply and
other. Other issues were not mentioned.
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BENNOR SUBDIVISION

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 125,000

Well Production Rate (GPM)

1 125

Number of Existing Water Taps Number of Planned Future Water Taps

43 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

4,419,000 48,387 18,322

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

60 60

Bennor Subdivision has individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

This is a privately owned system that is reported to be in good condition, does
not provide fire protection and does not have standby power due to it being a
gravity system. The costs are $50.00 a month base rate. All users on this system
are residential.

The board of this system would like a district to take over the operation. They
would not be interested in a raw water purchase, they prefer a large district.
When asked what would be their preferred management structure for a regional
system, they responded with it being state or local. They had no issues that
would limit their participation in a regional system.
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BUCKSKIN MINING COMPANY

This system is located southwest the City of Gillette city limits. System locations
are shown on Figure 1 (see attached). Information included in the table below
was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 200,000

2 8,000

Well Production Rate (GPM)

Not given Not given

Number of Existing Water Taps Number of Planned Future Water Taps

Not given Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given Not given Not given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not given Not given
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CAMPBELL COUNTY AIRPORT

This system is located north of the City of Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 350,000

Well Production Rate (GPM)

1 80

Number of Existing Water Taps Number of Planned Future Water Taps

18 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

2,089,000 15,871 8,290

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not given Not given

Campbell County Airport disinfects their water using Chlorine Gas. They have
collected water quality data that is available.

The Campbell County Airport operates this system which appears to be in good
condition.
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CEDAR HILLS WATER ASSOCIATION

This system is located east of the City of Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 45,000

2 45,000

3 45,000

Well Production Rate (GPM)
1 Not given

2 85

Number of Existing Water Taps

Number of Planned Future Water Taps

100

Not given

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

12,107,000

96,710 24,258

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

70

70

Cedar Hills Water Association does not have individual water meters for its
customers and they disinfect their water using Chlorine Gas. They have collected

water quality data that is available.

The local homeowners association governs this system which is 20 years old and
was reported in good condition with no water quality issues. There is no standby
power due to this being a gravity system but it does provide fire protection.
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COOK ROAD WATER DISTRICT

This system is located west of Gillette city limits. System locations are shown on
Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 480,000

Well Production Rate (GPM)

1 110

Number of Existing Water Taps Number of Planned Future Water Taps

70 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

18,321,000 145,193 18,323

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

20 Not given

Cook Road Water District does have individual water meters for its customers
and they disinfect their water using Chlorine Gas. They have collected water
guality data that is available.

A local Improvement and Service District governs this system which is reported
to be in good condition. This system does not have standby power, is a gravity

feed system and provides fire protection. Supply was listed as the biggest issue
that this system faces.
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COUNTRYSIDE WATER USERS, INC.

This system is outside of the city limits of Gillette, it is located to the northeast of
Gillette. System locations are shown on Figure 1 (see attached). Information
included in the table below was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 45,500

2 17,700

3 11,800

Wells Production Rate (GPM)
2 80

Number of Existing Water Taps

Number of Planned Future Water Taps

160

Not given

Annual Water Usage (Gallons)

Peak Day Summer
Usage (Gallons)

Peak Day Winter
Usage (Gallons)

11,781,000

76,419

17,000

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

Not Given

Not Given

Countryside Water Users, Inc. does not have individual water meters for its
customers and they disinfect their water using sodium hypochlorite. They have
collected water quality data that is available.

This system appears to be in good order and is reported that its reliability is fair.
Feedback was not reported on the interest in joining a regional water system.
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CRESTVIEW ESTATES SUBDIVISION

This system is located southeast of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 500,000

Well Production Rate (GPM)

1 140

Number of Existing Water Taps Number of Planned Future Water Taps

160 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

21,950,000 140,419 30,032

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

55 Not given

Crestview Estates does have individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

A local Water and Sewer District governs this system which has been reported to
be in good condition, is 25 years old and provides fire protection. Crestview has
one well and a contract to buy water from Antelope Valley. The cost of $45 per
month also pays for the road and streetlights.

The board members governing this system would be interested in a possible raw
water purchase and when asked what would be their preferred management
structure for a regional system, they responded with not being interested in joint
powers.

EASTVIEW MANUFACTURED HOME COMMUNITY
This system is already tied into the City of Gillette Water system. They buy water

from the City of Gillette, redistribute it to their residents and do not have any wells
or tanks.
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EIGHT MILE SUBDIVISION

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 84,000

Well Production Rate (GPM)

1 51

Number of Existing Water Taps Number of Planned Future Water Taps

29 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

4,612,000 23,193 7,580

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

60 60

Eight Mile subdivision has individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

A local Improvement and Service District governs the system which was reported
to be in fair condition. This system provides fire protection, at a rate of 1,400
GPM and is currently finishing a water well project with the Wyoming Water
Development Commission (WWDC) and the systems engineer. The cost of 100
dollars per month includes the costs of street maintenance. There are water
guality concerns with the old well but the new well will provide good water quality
and volume when it is finished.

The board members governing this system would like a district to take over the

operation of their system depending on the cost, they would not be interested in
a raw water purchase and they have a new water well coming on-line within the
next year. When asked what would be their preferred management structure for
a regional system, they responded with it being joint powers. When asked what
issues would limit their participation in a regional system they stated cost, water
quality, maintenance and future ownership of the existing infrastructure.
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FOOTHILLS MOBILE HOME PARK

This system is already tied into the City of Gillette Water system. They buy water
from the City of Gillette, redistribute it to their residents and do not have any wells
or tanks.

FORCE ROAD JOINT POWERS BOARD

No survey received.

FOX PARK SUBDIVISION

This system is located just outside of the current City of Gillette city limits on the
east edge of the city. System locations are shown on Figure 1 (see attached).

Information included in the table below was obtained from the inventory forms
(Appendix A).

Tank Volume (Gallons)

1 500,000

Well Production Rate (GPM)

1 176

Number of Existing Water Taps Number of Planned Future Water Taps

281 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

35,000,000 192,903 63,935

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

60 60

Fox Park Subdivision has individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

This is one of the larger systems surveyed for this study and is governed by an
Improvement and Service District. It is reported to have good reliability and
provides fire protection. They have a fire pump installed to provide the flows for
fire protection. The revenues from the water fees also include costs of sewer and
garbage.
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FREEDOM HILLS SUBDIVISION

This system is located east of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained

from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 75,000

Wells Production Rate (GPM)
2 200

Number of Existing Water Taps

Number of Planned Future Water Taps

160

0

Annual Water Usage (Gallons)

Peak Day Summer
Usage (Gallons)

Peak Day Winter
Usage (Gallons)

29,744,000

136,710 71,452

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

40

Not given

Freedom Hills Subdivision does not

have individual water meters for its

customers and they disinfect their water using Chlorine Gas. They have collected

water quality data that is available.

A local Improvement and Service District governs the system which was reported
in good condition, with high fluorides being an issue. This system does not have
standby power and the fees paid include the costs of street maintenance and

garbage.
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GLORY HOLE HOMEOWNERS ASSOCIATION

This system is located north of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Gallons)

0 0

Well Production Rate (GPM)

1 Not given

Number of Existing Water Taps Number of Planned Future Water Taps

24 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

3,194,000 21,097 4,581

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not given Not given

Glory Hole Homeowners Association does not have individual water meters for
its customers. They have collected water quality data that is available.

A local Homeowners association governs this system. The system is reported to
be in good condition. This system does not have standby power, and does not
provide fire protection. The largest issue this system faces is that they need a
tank, and there are possible easement issues.

The board of this system was unsure whether of not they would prefer a district
to taking over the operation of their system.
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GREEN VALLEY ESTATES IMPROVEMENT AND SERVICE DISTRICT

This system is located north of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 150,000

Well Production Rate (GPM)

1 80

Number of Existing Water Taps Number of Planned Future Water Taps

22 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

9,879,000 73,903 8,677

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

20 Not given

Green Valley Estates does not have individual water meters for its customers
and they disinfect their water using Sodium Hypochlorite. They have collected
water quality data that is available.

A local Improvement and Service District governs this system which has been
reported in good condition. This system does not have standby power, is a
gravity feed system and provides fire protection. All users of this system are
residential and it is reported that supply is the biggest issue that the system
faces.

HIGHVIEW MOBILE HOME PARK (AFFORDABLE RESIDENCE COMMUNITY)
This system is already tied into the City of Gillette Water system. They buy water

from the City of Gillette, redistribute it to their residents and do not have any wells
or tanks.
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HITCHING POST TRAILER COURT

This system is located south of Gillette. System locations are shown on Figure 1
(see attached). Information included in the table below was obtained from the
inventory forms (Appendix A).

Tank Volume (Gallons)

1 20,000

Well Production Rate (GPM)

1 20

Number of Existing Water Taps Number of Planned Future Water Taps

33 0

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not Given Not Given Not Given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

35 Not Given

Hitching Post Trailer Court does not have individual water meters for its
customers. Their customers pay a bulk water charge and they disinfect their
water using sodium hypochlorite. They have collected water quality data that is
available.

This system appears to be in good repair. The well is inside of the pump station
and the tank is connected to the pump station. The elevation of the tank is 4675
feet. It was not indicated whether or not they are interested in joining a regional
system in the survey but if they decide to join, the system should tie in well.
However It would not be a large contributor due of the size of piping and
production rate of the well.
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HOY MOBILE HOME PARK

This system is located north of Gillette. System locations are shown on Figure 1
(see attached). Information included in the table below was obtained from the
inventory forms (Appendix A).

Tank Volume (Gallons)

1 16,000

Well Production Rate (GPM)

Not given Not Given

Number of Existing Water Taps Number of Planned Future Water Taps

50 Not Given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

5,705,000 19,258 11,677

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

30-50 Not Given

Hoy Mobile Home Park does not have individual water meters for its customers.
Their customers pay a bulk water charge and they disinfect their water using
sodium hypochlorite. They have collected water quality data that is available.

This is a small, private system with the well being located in a pasture away from
the tank which is located near the homes that are served. There is one welding
shop that is also connected to the system which does not currently provide fire
protection. It was reported that there are currently no water quality issues
associated with this system.
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INTERSTATE INDUSTRIAL PARK

This system is located within the Gillette city limits on the east side of the City.
System locations are shown on Figure 1 (see attached). Information included in
the table below was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 24,000

Well Production Rate (GPM)

1 80

Number of Existing Water Taps Number of Planned Future Water Taps

50 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

3,900,000 15,677 11,742

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

30-50 Not given

Interstate Industrial Park does not have individual water meters for its customers
and they disinfect their water using Sodium Hypochlorite. They have collected
water quality data that is available.

This system is governed by a Water and Sewer District and has been reported to

be in fair condition. This system does not provide fire protection and has only
commercial customers.
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LAKEVIEW MOBILE HOME PARK

This system is located north of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained

from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 18,000

Well Production Rate (GPM)
1 11

Number of Existing Water Taps

Number of Planned Future Water Taps

19

Not given

Annual Water Usage (Gallons)

Peak Day Summer
Usage (Gallons)

Peak Day Winter
Usage (Gallons)

1,233,000

4,871 3,194

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

30-50

Not given

Lakeview Mobile Home Park disinfects

their water using Sodium Hypochlorite.

They have collected water quality data that is available.

This is a private system and is reported to be in fair condition. The piping within
the well house is small PVC pipe. This system does not have standby power and
does not provide fire protection. Supply was listed as the largest issue that this

system faces.
LEAMASTER ENTERPRISES

No Report Received
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MEADOW SPRINGS IMPROVEMENT AND SERVICE DISTRICT

This system is located northeast of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 17,000

Well Production Rate (GPM)

1 16

Number of Existing Water Taps Number of Planned Future Water Taps

Not given Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

1,552,000 13,129 2,516

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not given Not given

Meadow Springs Improvement and Service District does not have individual
water meters for its customers and they disinfect their water using Sodium
Hypochlorite. They have collected water quality data that is available.

A local Improvement and Service District governs this system which is reported
to be in fair condition. This system does not have standby power and does not
provide fire protection. This system needs additional wells and a bigger tank but
the water quality is reported as good. Supply and ownership of the system, tank
size and additional wells are the largest issues this system faces.

The board members governing this system would not like a district to take over
the operation of their system. They would possibly be interested in a raw water
purchase and when asked what would be their preferred management structure
for a regional system, they responded with “what are the options?”. When asked
what issues would limit their participation in a regional system, they stated high
cost and loss of local control. They also stated they feel a regional water system
would not be in the best interest of the people of Meadow Springs or Campbell
and Crook counties.
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MEANS IMPROVEMENT AND SERVICE DISTRICT

This system is located to the north of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 167,000

Well Production Rate (GPM)

1 88

2 88

Number of Existing Water Taps Number of Planned Future Water Taps

108 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

30,411,000 139,097 45,452

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not given Not given

Means Improvement and Service District does have individual water meters for
its customers and they disinfect their water using Chlorine Gas. They have
collected water quality data that is available.

This is one of the larger systems surveyed and a water and sewer district
governs it. It was not stated in the survey whether or not there are commercial
users, but knowledge of this coverage area suggests that this system serves a
mix of residential and commercial users.
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NICKELSON FARMS WATER COMPANY

This system is located to the southeast of the City of Gillette System locations
are shown on Figure 1 (see attached). Information included in the table below
was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 68,000

2 68,000

3 36,000

Well Production Rate (GPM)

1 80

2 94

Number of Existing Water Taps Number of Planned Future Water Taps

Not given Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

19,000,000 143,419 14,161

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

80-pressure, 30-60-gravity Not Given

Nickelson Farms Water Company has individual water meters for its customers
and they disinfect their water using Chlorine Gas. They have collected water
guality data that is available.

Nickelson Farms Water Company is an older system with an estimated age of
over 25 years that serves only residential users. This system serves customers
through gravity lines as well as pressurized lines. The fees paid for the water
received from this system also include costs for roads and other items. The water
quality of this system is reported as good with the only concern being age.
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OVERBROOK SUBDIVISION

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 36,000

Well Production Rate (GPM)
1 60

Number of Existing Water Taps

Number of Planned Future Water Taps

23

Not given

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

4,010,000

13,871 5,032

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

90

80

Overbrook Subdivision has individual water meters for its customers and they
disinfect their water using Sodium Hypochlorite. They have collected water

guality data that is available.

A local Improvement and Service District governs this system which is reported
to be in good condition and does not provide fire protection.
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PEOPLE’'S IMPROVEMENT AND SERVICE DISTRICT

This system is located south of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 95,300

Well Production Rate (GPM)
1 75

Number of Existing Water Taps

Number of Planned Future Water Taps

52

Not given

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

9,231,000

64,000 14,806

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

Not given

Not given

People’s Improvement and Service District has individual water meters for its
customers and they disinfect their water using Chlorine Gas. They have collected

water quality data that is available.

A local Improvement and Service District governs the system which appears to
be in good condition. The elevation of the tank is 4837 feet.
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RAFTER D IMPROVEMENT AND SERVICE DISTRICT

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 17,000

Well Production Rate (GPM)

1 Not given

Number of Existing Water Taps Number of Planned Future Water Taps

16 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

3,085,000 24,742 4,194

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

40 40

Rafter D Improvement and Service District does not have individual water meters
for its customers and they disinfect their water using Sodium Hypochlorite. They
have collected water quality data that is available.

A local homeowners association governs this system which has been reported in
good condition. This system does not provide fire protection and does not have
standby power due to it being a gravity system. The largest issue this system
faces is supply due to only having one well.

RAG COAL WEST INC/RAWHIDE SCHOOL

Survey left blank.

This system is located to the north of Gillette and appears to be in good repair.
There are two wells providing water to one tank in the system.
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RIDGEWAY COMMUNITY WELL ASSOCIATION

This system is located 10 miles southwest of the Gillette city limits. System
locations are shown on Figure 1 (see attached). Information included in the table
below was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 9,240

Wells Production Rate (GPM)

2 100

Number of Existing Water Taps Number of Planned Future Water Taps

19 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Unknown at this time Not given Not given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Gravity from tank 25-80

Ridgeway Community Well Association does not have individual water meters for
its customers and they disinfect their water using Sodium Hypochlorite. They
have collected water quality data that is available.

This is a privately owned system which is reported to be in good condition and is
four years old. This system does not provide fire protection and does not have
standby power due to it being a gravity system. Users of this system pay a
$30.00 a month base rate and they have recently installed 2 new pumps. The
water serves people living on 40 acre parcels. The elevation is high and the wells
had to be drilled so deep that the cost per parcel kept climbing. They installed
some pipelines to some acreage that didn’t have water. The largest issue the
system operators see in this being part of a regional system is its distance of 10
miles from Gillette. They feel tying into the city’s water would be cost prohibitive.
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ROZET RANCHETTES LLC

This system is located east of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 200,000

Well Production Rate (GPM)

1 50

Number of Existing Water Taps Number of Planned Future Water Taps

Not given Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given Not given Not given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

80 80

Rozet Ranchettes LLC does have individual water meters for its customers and
they disinfect their water using Chlorine Gas. They have collected water quality
data that is available.

A local Improvement and Service District governs this system which is reported
to be in good condition and is one year old. This system does not provide fire
protection and does not have standby power. The largest issue faced by this
system is water sitting too long in the tank due to the low number of users. The
water that this system produces contains fairly high levels of iron. Fees for this
system also include cots for roads.
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SECTION 4 WATER SYSTEM INC.

This system is located north of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 Not given

Well Production Rate (GPM)

1 Not given

Number of Existing Water Taps Number of Planned Future Water Taps

42 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

2,321,000 7,710 6,968

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

50 Not given

Section 4 Water System Inc. disinfects their water using Sodium Hypochlorite.
They have collected water quality data that is available.

This is a privately owned system that is reported to be in good condition. This

system does not have standby power and does not provide fire protection. There
are no residential taps on this system, only business taps.
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SLEEPY HOLLOW SUBDIVISION

Sleepy Hollow Subdivision is located to the southeast of the Gillette city limits.
System locations are shown on Figure 1 (see attached). Information included in
the table below was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 350,000

2 250,000

Wells Production Rate (GPM)

5 500

Number of Existing Water Taps Number of Planned Future Water Taps

420 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

38,359,000 138,968 100,258

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

50 65

Sleepy Hollow Subdivision has individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

This is a larger system that is well kept. It is governed by an Improvement and
Service District, supplies only residential users and is reported to have good
reliability. Since the water to the users is currently all fed by gravity there is no
backup power. There is a booster pump that could service part of the system
from the lower tank, but it is not currently being used. This system has a fire
pump installed to provide fire protection. The fee paid by the users of this system
also includes the costs of street maintenance.

The board members governing this system would not like a district to take over
the operation of their system. They would be interested in a raw water purchase
structure only as a backup source in emergency. They currently do not have any
water quality concerns with their system. When asked what would be their
preferred management structure for a regional system, they responded with it
being a joint powers board. They would like equal representation, not just the
City of Gillette or Campbell County governing. They want all systems that are
taken over to have a voice. When asked issues would limit their participation in a
regional system, they stated that being taken over by a higher taxing agency
(City of Gillette), and leaving them with nothing.
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SOUTHFORK ESTATES

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 44,000

Well Production Rate (GPM)
1 45

Number of Existing Water Taps

Number of Planned Future Water Taps

46

Not given

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

6,284,000

4,345 Not given

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

30-50

Not given

Southfork Estates has individual water meters for its customers and they disinfect
their water using Chlorine Gas. They have collected water quality data that is

available.

A local Improvement and Service District governs the system which appears to
be in good condition. This system does not have standby power due to the
system being gravity and does not provide fire protection. All of the users on this

system are residential.
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SOUTHSIDE WELL IMPROVEMENT AND SERVICE DISTRICT

This system is located in the southern part of Gillette. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 5000

Well Production Rate (GPM)

1 30

Number of Existing Water Taps Number of Planned Future Water Taps

19 4

Annual Water Usage (Gallons) Peak Summer Peak Winter
Usage (Gallons) Usage (Gallons)

2,000,000 1,040,000 / month | 294,000 / month

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

45 50

Southside Well Improvement and Service District does not have individual water
meters for its customers. Their customers pay a bulk water charge of 70 dollars
per month for residential customers and 100 dollars per month for commercial
customers. They disinfect their water using sodium hypochlorite and they have
collected water quality data that is available. An Improvement and Service
District governs this system and it is reported to have fair reliability. This system
is 40 years old, does not provide fire protection to its customers and standby
power is provided by a portable generator.

This system appears to be in good repair. The well, pump station and tank are all
located next to each other. A meeting was held on April 20", 2009 to discuss the
regional system and other issues. It is reported that the homeowners are
interested in following and possibly joining in on the regional system. It was
asked that their operator be contacted for more information. The largest issue
this system faces is the cost related to small size and complying with all EPA and
State Regulations. There are no water quality issues for the system, it is reported
that the water quality is great, soft and tastes good.

This is a small system that is within the city limits of Gillette. It is located just off
of HWY 59 on Carlisle Street in the southern part of Gillette.
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STONE GATE ESTATES

This system is located southwest of the Gillette city limits. System locations are
shown on Figure 1 (see attached). Information included in the table below was
obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 110,000

2 110,000

Well Production Rate (GPM)

1 61

2 65

Number of Existing Water Taps Number of Planned Future Water Taps

67 0

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

14,456,000 103,032 16,903

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

50 Not given

Stone Gate Estates has individual water meters for its customers and they
disinfect their water using Chlorine Gas. They have collected water quality data
that is available.

A local Improvement and Service District governs this system which is reported
to be in good condition. This system does not have standby power, is a gravity
system and the water quality is reported as good. The current monthly fees which
include road costs are a base rate of $80.00 for 20,000 gallons, $1 per 1000
gallons for 20,000 to 30,000 gallons, $2 per 1000 gallons for 30,000 to 50,000
gallons, and $5 per 1000 gallons for 50,000 gallons and above.

The board members governing this system were spilt on whether they would like
a large district to take over due to a lack of information. They would be interested
in a raw water purchase if the terms were attractive. When asked what would be
their preferred management structure for a regional system, they responded with
it being joint powers. When asked what issues would limit their participation in a
regional system, they stated cost, water quality, maintenance and future
ownership of the existing infrastructure.
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STROUP TRAILER COURT

This system is located southeast of Gillette. System locations are shown on
Figure 1 (see attached). Information included in the table below was obtained

from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 10,000

Well Production Rate (GPM)
1 20

Number of Existing Water Taps

Number of Planned Future Water Taps

36

Not Given

Annual Water Usage (Gallons)

Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given

Not given Not given

Operating Pressure (PSI)

Optimum Operating Pressure (PSI)

Not Given

Not Given

Stroup Trailer Court does not have individual water meters for its customers.
Their customers pay a bulk water charge and they disinfect their water using
sodium hypochlorite. They have collected water quality data that is available.

This system is a private system that is 10 years old. Upon viewing the system, it
is in need of maintenance and upgrades. There would have to be extensive
remodeling done to make it a viable option to connect to a regional system.
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WARD CREEK LANDOWNERS ASSOCIATION

This system is located northeast of Gillette. System locations are shown on
Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tank Volume (Barrels)

1 750

Well Production Rate (GPM)

1 50

Number of Existing Water Taps Number of Planned Future Water Taps

26 2

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given 30,000 15,000-16,000

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

50-70 70

Ward Creek Landowners Association does not have individual water meters for
its customers and they disinfect their water using sodium hypochlorite. They have
collected water quality data that is available.

This system is a private system that was built when the subdivision was
established in 1981 and is in need of maintenance. This system provides 1 fire
hydrant and the users pay $40.00 per month, which includes road costs. The
largest issue this system faces is development of new wells in the area affecting
their well. The water quality issues affecting this system are hard water, iron and
manganese.

The board members governing this system would not like a district to take over
the operation of their system. They said they didn’t want the cost of installing
water meters. They would be interested in buying raw water if the quality was
good and something happened to their well. They currently do not have any
water quality concerns with their system just as long as it is clear, good tasting
and bacteria free. When asked what would be their preferred management
structure for a regional system, they responded that they would like to keep their
own system with someone else augmenting it, to be provided with a stable
supply and for supply not to be rationed. When asked what issues would limit
their participation in a regional system, they stated potable water, cost of
installing meters and stability of supply.
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WESTERN FUELS-WYOMING INC.

System locations are shown on Figure 1 (see attached). Information included in
the table below was obtained from the inventory forms (Appendix A).

Tank Volume (Gallons)

1 20,000

Well Production Rate (GPM)

1 190

Number of Existing Water Taps Number of Planned Future Water Taps

1 Not given

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given Not given Not given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

40-60 Not given

Western Fuels-Wyoming Inc. is a privately owned system for one coal mine.
They disinfect their water using Sodium Hypochlorite and have collected water
guality data that is available. This system appears to be in good condition and
field survey information was not collected for it due to it being a coal mine.
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WESTRIDGE WATER USERS ASSOCIATION

This system is located in the southwest portion of the City of Gillette. It is inside
of the city limits of Gillette. System locations are shown on Figure 1 (see
attached). Information included in the table below was obtained from the
inventory forms (Appendix A).

Tank Volume (Gallons)

1 42,000

2 42,000

3 10,000

Well Production Rate (GPM)

1 105

2 25

Number of Existing Water Taps Number of Planned Future Water Taps

68 0

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

Not given Not given Not given

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

Not Given Not Given

Westridge Water Users Association has individual water meters for its customers
and they disinfect their water using sodium hypochlorite. They have SDWA
reports available for water quality data that has been collected.

All of the taps on this system are for residential use and a homeowners
association governs it. This system is reported to have good reliability and to
provide fire protection for its users, although the storage capacity of their tanks
would restrict this. They have not conducted any recent water studies and there
is not backup power for the system. Fees collected from the water users do not
include costs for roads or other fees. The current rate for water on this system is
$1.10 per 1000 gal, with a minimum fee of $20 per month. Feedback was not
given for the interest of the system to connect to a regional water system.

WESTVIEW MANUFACTURED HOME COMMUNITY
This system is already tied into the City of Gillette Water system. They buy water

from the City of Gillette, redistribute it to their residents and do not have any wells
or tanks.
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WRANGLER ESTATES

This system is located north of the Gillette city limits. System locations are shown
on Figure 1 (see attached). Information included in the table below was obtained
from the inventory forms (Appendix A).

Tanks Volume (Gallons)

1 65,750

2 65,750

Well Production Rate (GPM)

1 65

2 35

Number of Existing Water Taps Number of Planned Future Water Taps

87 99

Annual Water Usage (Gallons) Peak Day Summer | Peak Day Winter
Usage (Gallons) Usage (Gallons)

18,236,671 155,000 25,000

Operating Pressure (PSI) Optimum Operating Pressure (PSI)

45-70 60

Wrangler Estates does not have individual water meters for its customers and
they disinfect their water using Chlorine Gas.

This system is a privately owned public utility which is reported to be in good
condition and is five years old. Water is also provided to three shops which are
on lots Zoned I1. This system has standby power; a generator is located at 3350
Little Powder River Rd, but does not provide fire protection. This system needs to
increase the gal/min of production capability and replace well No. 2 so either well
can produce peak water demand. A flat rate of $60.00 per month is charged for
water service on this system.

The board members governing this system would not like a district to take over
the system operation. They would possibly be interested in a raw water
purchase. When asked what would be their preferred management structure for
a regional system, they responded with private/Public Utility. Board members
stated that cost and water quality would limit their participation in a regional
system. This system does not currently have any water quality concerns.
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APPENDIX C
RTi TECHNICAL MEMORANDUMS



RTi Technical Memorandum 3.1

To: Gary Fuller, Rich Thornton, HDR Engineering

From: Graeme Aggett, Claudio Schneider, and Jason Polly, Riverside Technology, inc.

Subject: Gillette Regional Master Plan, Level | Study - Study Area Boundary
Delineation

Date: 11 March 2009

Introduction and Project Scope

This summary memorandum describes the study area boundary delineation procedures and
results conducted as part of the Gillette Regional Master Plan Level | Study under the
subcontract with HDR Engineering for the Wyoming Water Development Commission
(WWDC). The study area boundary delineation described in this memo was discussed with
WWDC, the City of Gillette, and Campbell County authorities in meetings conducted in
Cheyenne and in Gillette in August and September 2008. The overall outcome of these
meetings was an agreement on the extent of the area to be included in the population
projections for the Gillette area.

Study Area Boundary Objective

The objective of the study area boundary delineation was to define an area where population
growth is most likely to occur and, consequently, where water infrastructure developments
would be required to meet future water supply demands. Thus, this delineation process was
conducted in consultation with all stakeholders in the City of Gillette, Campbell County, as
well as with WWDC authorities. In addition to this, a project boundary was necessary to
parameterize and constrain the GIS population growth model in order to meet model data
requirements and optimize the model performance.

Study Area Boundary Delineation
a. Definition Process

The boundary definition process started with meetings with the City of Gillette and Campbell
County Planning Divisions. For this purpose, base maps were provided that included most
recent ortho-rectified aerial photography and parcel data provided by the City of Gillette and
Campbell County. In these meetings, the areas most likely to experience development were
identified (Figure 1 and Figure 2) and annotated on the maps. The information obtained from
the City and County was incorporated into the GIS and contrasted with the following
parameters described below:

e Current City Extent and Neighboring Towns
Identified current Gillette City limits as well as neighboring towns as focus points for
development. For example, Campbell County is anticipating more development around the
town of Rozet. (County meeting comment)

e Transportation Corridors
Identified major Interstates, highways, and streets as development corridors. Development
often follows existing roadways for various reasons, including cost, proximity to amenities,
travel time, etc. The City of Gillette Planning Division staff noted that development is
anticipated to continue along the major road corridors. Figure 3 shows how the City
boundary has grown along State Highway 59.




Figure 1. Example of area of development identified in the meetings held with the City of Gillette Planning
Division along Highway 59 Southeast of Gillette

Figure 2. Example of areas of development identified in meetings held with Campbell County Planning
Division along Highway 59 Southeast of Gillette




Figure 3. City of Gillette boundary change along Highway 59

e Neighboring County Subdivisions
Subdivisions were used in examining future regional participants.  Neighboring
subdivisions around Gillette will have the greatest probability of becoming incorporated
(Figure 4). Those subdivisions located further away also have the potential of becoming
participants through flagpole annexation techniques.

Figure 4. City of Gillette anticipated boundary change along Highway 59




Water Infrastructure

The Madison pipeline was indentified as the main artery feeding Gillette's community and
its path is believed to have strong development potential. The county is anticipating more
development east along the Madison Pipeline corridor (Figure 10).

City of Gillette Campbell County Zoning

Special considerations were given to the City of Gillette and Campbell County current
planning extents (Figure 5). All jurisdictional planning boundaries were incorporated into
the study boundary.

Figure 5. City of Gillette and Campbell County planning districts

Coal Mining and Land Ownership

Mining locations were identified as areas unlikely to experience development. The
temporal frame for many coal mining operations is long term. The Rochelle mine is the
largest operation in the area starting in 1983. Figure 6 shows a map of mining and Bureau
of Land Management (BLM) related properties near Gillette. Looking at BLM lease
information and tax ownership information, areas were identified that are related to coal
mining operations. Brown areas are current mining leases from the BLM, yellow areas
represent County tax records belonging to coal companies, but without a current lease, the
dashed area is the location of coalfields in the area.




Figure 6. Mining and BLM related properties in the Gillette Area

Topography and Elevation

Digital elevation models (DEM) for the area were obtained from USGS at 10-m and 30-m
resolution. A view-shed representation of the model was developed (Figure 7) to facilitate
the visual interpretation of the area’s topography and where slope and gravity sanitary
sewerage constraints may impact development. The City of Gillette staff noted that
development is anticipated within the flatter topography, thus physical conditions were
believed to play a primary role the defining of the study area boundary.

Figure 7. Elevation Map of the Gillette Area

5



e Hydrography
Sub-basins and watershed boundaries derived from the DEMs. This data provides a
reference on areas that can be sewered by gravity to drain to the wastewater treatment plant
located on the southeast side of Gillette. Sub-basins with common outlets were grouped to
identify corridors of waters flow.

Figure 8. Hydrographic map of the Gillette area

e Slope
Slope was another physical parameter derived from the DEMs. Areas with higher
percentages of slope often limit development. The slope was considered as a limiting factor in
the boundary delineation because road construction on steeper slopes is harder and more costly,
road maintenance and repair is more expensive, and hillside development has a high probability of
experiencing erosion concerns.




Figure 9. Slope map developed for the Gillette Area from the DEM

b. Study Boundary Delineation and Revision

Using the parameters outlined in this presentation, two study areas were identified as areas for
growth to occur (Figure 10):

e Probable Development area (solid red outline in Figure 10). This area is more likely to
experience development in the future.

e Possible Development area (dotted red outline in Figure 10). It is believed this area has
the physical aspects for possibility being developed, however is not as likely as the
probable area.

Conclusions

The results of the study area boundary delineation described in this memo were discussed with
WWDC, the City of Gillette, and Campbell County authorities in meetings conducted in
Cheyenne and Gillette in September 2008. The overall outcome of these meetings was an
agreement that the probable development area boundary defined for the population growth
projection represents the area were growth is more likely to occur and therefore the area were
the population growth projections should be conducted.
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Figure 10. Map of Probable Area Defined for Population Projections




RTi Technical Memorandum

To: Chris Abernathy, Wyoming Water Development Commission

From: Graeme Aggett and Claudio Schneider, Riverside Technology, inc.
Copiesto:  Gary Fuller, Rich Thornton, HDR Engineering

Subject: Gillette Regional Master Plan, Level | Study - Population Growth Projections
Date: 12 December 2008

Introduction

This summary memorandum describes the results of Phase I, Task 3 - Population Growth
Projections, conducted as part of the Gillette Regional Master Plan Level | Study under the
subcontract with HDR Engineering for the Wyoming Water Development Commission
(WWDC). The results described in this memo were discussed with WWDC, the City of
Gillette, and Campbell County authorities in meetings conducted in Gillette on November 17
and 18, 2008. The overall outcome of these meetings was an agreement that the population
projections described in this memorandum represent a reasonable estimate of the future
population in the Gillette area.

Following the above-mentioned meetings, Riverside Technology, inc. (RTi) conducted further
meetings with the City of Gillette Planning Division to validate these projections with yearly
housing surveys conducted by the city and fine-tune the spatial allocation of the projected
population within the study area. Per request of the City of Gillette Planning Division, for
comparative purposes, population growth rates derived from the City housing surveys and the
methodology described in the City of Gillette 2006 comprehensive plan were included in the
GIS population modeling efforts described in this memo.

Section 1 of this memorandum summarizes the previous population growth estimates and
projections for the City of Gillette and surrounding areas.

Section 2 presents initial population growth projections produced by the What 1f? 2.0 GIS
Planning Support System (PSS) software developed by Klosterman (1999). ‘What If?’ is a
rule-based, comprehensive projection, task-oriented PSS software program developed using
ESRI’s MapObjects embeddable mapping and GIS components.

The GIS-based population projection and modeling procedures will be described in a map
book requested by WWDC.

Section 1. Review of Previous Population Estimates and Projections

Work activities included in the review of previous population estimates and projections are
summarized below. These data provided background and reference information used in the
development of the Whatlf? model and G1S-based population growth analysis.

e Collected and reviewed all relevant documentation, including reports, development plans,
census data, and statistics currently available on population and growth projections for the
City of Gillette, and surrounding areas in Campbell and Crook Counties. A list of the most
relevant documents collected is shown in Table 1.




A summary of the most relevant population growth estimates and projection obtained for
the Gillette area, including key findings on methods used is provided in Table 1. Figure 1
and Table 2 provide visual representation and projected values, correspondingly for the
studies listed in Table 1.

In addition, population estimates and projections for other towns to be included in the study
area were obtained from the US Census Bureau are shown in Table 3 and Table 4.

The City of Gillette Planning Division’s annual housing survey and population estimate
methodology was discussed in detail with Mr. Michael Surface, Senior Planner, City of
Gillette.




No. Author, Source: Document Summary of Methods Used

1. City of Gillette, Community Developing Gillette: The Developing Current population estimates obtained by multiplying the number of housing
Development Department Summary for January — December 2006, units by 2.7 persons per household estimated by the US Census Bureau;
Building and Planning and 2007 survey does not include Sleepy Hollow, Antelope Valley, Crestview.
Divisions

2. City of Gillette, Community a) City of Gillette Developing Summary First Quarterly updates of the housing unit count conducted by the City of Gillette
Development Department Quarter 2008, January 1 — March 31, 2008 described in the previous row.

Building and Planning
Divisions b) City of Gillette Developing Summary
Second Quarter 2008, April 1 — June 30,
2008
3. RDG Planning & Design City of Gillette 2006 Comprehensive Plan Provides population scenarios based on the city's December 2004
population estimate of 24,833. As described above, this is based on
multiplying Gillette's current housing count by the 2000 occupancy factor of
about 2.73 people per household. The City of Gillette’s Housing and
Demographic Report estimates the city’s 2000 population at 22,391 and the
population of unincorporated areas within the Planned Development
Boundary at about 3,300.
4. Morrison Maierle, Inc. (MMI) Gillette Long-Term Water Supply Study, This study used a year 2000 base population of 25,210 coupled with the
Level Il - 2007 compounded growth rates of the BLM report for a high production scenario.
The 2000 base population included the potential service areas of Antelope
Valley, Sleepy Hollow, and Crestview totaling 2,819 people.

5. ENSR Corporation for the Task 3C Report for the Powder River Projected population to 2020 for major communities in Campbell and

Bureau of Land Management Basin Coal Review Cumulative Social and surrounding counties under the future lower and upper coal production
Economic Effects — 2005 scenarios. REMI Policy Insight (REMI), a regional economic model, was
used to develop the cumulative employment and population projections.

6. Wester, Wetstein & City of Gillette - Water Master Plan Report Population projections are based on the 2000 US Census Bureau figures
Associates  Consultants in for the Incorporated City of Gillette - and annual growth rates of 1.5% and 1.0% for the City of Gillette and
Engineering and Hydrology December - 2004 surrounding unincorporated areas correspondingly.  The surrounding

unincorporated areas are within the Planning District Boundary (PDB)
defined by the City of Gillette.

7. Watt & Associates Inc. Northeast Basin Population Projections Population estimates based on the analysis of three population projection

(Gillette High Growth Scenario) - 2002 methods applied to low, moderate, and high growth scenarios. The methods
evaluated were, time series analysis, cohort, and modified cohort with an
employment driven approach.

8. HKM Associates Engineers Interim Report for Gillette Area Master 2% per year growth rate was assumed for the City of Gillette, which was
and Planners Plan - Phase | - 1993 close to the 2.8% average growth rate of the previous 10 years. The growth

rate in the unincorporated PDB was assumed to be 2%. The PDB included
the urban area around Gillette in 1993. At the time, the PDB excluded
Crestview, Antelope Valley, and Sleepy Hollow in the southeast corner and
the Prairie View-Champion, Carter, and Means areas in the northeast. |f
Antelope Valley, Crestview, and Sleepy Hollow were included, the estimate
for unincorporated PDB would increase by 3,500.

9. State of Wyoming's Population Forecast 2000 to 2030 3 2008 to 2030 state and county population forecasts were developed based
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Table 1. List of most relevant documents reviewed for Population Estimates and Projections in the City of Gillette and Surrounding Areas
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Figure 1. Previous population estimates and projections for the Gillette area




Table 2. Previous population growth estimates and projections for the Gillette Area
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1975 | 10,236
1980 | 13,617 12,134
1985 | 20,943
1990 | 19,285 | 19,285 | 19,285 17,635 | 17,545 | 17,635
1995 | 21,023 24,007 18,556
1996 | 21,585 24,487 18,808
1997 | 21,410 24,977 18,852
1998 | 21,817 25,477 19,013
2000 | 22,391 | 22,391 | 22,391 | 25,210 | 20,494 | 20,494 | 33,698 | 26,506 | 19,646 | 20,288 | 19,646
2005 | 25,829 | 24,833 | 23,098 29,265 22,513 | 22,513
2008 | 31,217 31,056 25,698
2010 26,950 | 25,067 29,392 | 30,504 | 38,022 | 32,311 26,893
2015 29,248 | 27,205 30,810 | 32,500 35,674 29,592
2017 40,189 30,632
2020 31,742 | 29,525 31,617 | 34,065 | 43,606 | 39,388 32,272
2025 34,449 | 32,042 43,487 34,544
2027 44,835 35,553
2030 37,386 | 34,774 49,648 | 48,013 | 33,650 | 37,138
2034 52,302
2035 52,950
2037 50,018
2040 58,528
Table 3. Population, housing units, area, and density: Census 2000 (US Census Bureau)
. Areain square miles Der_13|ty per square
) ) Housing mile of land area
Geographic area Population it _
units Total | Water | Land : Housing
Population .
area area area units
Antelope Valley- 1,642 567 | 4.9 o| 49 3338 | 1152
Crestview
Sleepy Hollow 1,177 361 0.3 0 0.3 3,767.7| 1,178.0
Mooreroft, Crook 807 375 | 11 ol 11 7314 | 339.9
County
Pine Haven, Crook 222 157 | 131 o| 131 169.9 |  120.2
County




Table 4. 2007 Population Projections for Selected Towns of the Study Area (US Census Bureau)

. . Estimate | Census
. Population Projections
Geographic Base 2000

Area
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 2000 2000

Gillette City 25,031 | 23,624 | 22,513 | 21,968 | 21,870 | 21,665 | 20,804 | 20,439 20,288 | 19,646

Moorcroft,

Crook County 852 829 823 809 813 803 789 809 807 807
Pine Haven,

Crook County 359 330 309 293 263 239 224 224 222 222

Section 2. Population Estimates and Growth Projections produced with the
GIS modeling approach

Initially, three population projections were produced for the probable study area (Figure 2) and
were discussed with the City of Gillette, Campbell County, and WWDC authorities in
meetings held in Gillette on November 17 and 18. Results of these initial projections are
presented in Table 5, Table 6, Table 7, and Figure . Following the above-mentioned meetings,
Riverside Technology, inc. (RTi) conducted further meetings with the City of Gillette Planning
Division to validate these projections with yearly housing surveys conducted by the city and
fine-tune the spatial allocation of the projected population within the study area. Per request of
the City of Gillette Planning Division, for comparative purposes, population growth rates
derived from the City housing surveys and the methodology described in the City of Gillette
2006 comprehensive plan were included in the GIS population modeling efforts described in
this memo. The result of this projection is presented in Table 8 and Figure 3.

Table 5 shows the population projection for the study’s probable area using the ‘What If?” GIS
model and based primarily on US Census Bureau data.

Table 5. Population projection for the study’s probable area using the What 1f? GIS model and US Census
Bureau Data

Year | Campbell County Section® Crook County Section? | Total
Gillette PDB?

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 28,464 25,801 1,231 29,695
2018 32,631 29,072 1,349 33,980
2028 37,410 30,306 1,449 38,859
2038 42,892 33,745 1,551 44,443

Y Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas within
the defined study probable area

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from Population Projection for
Wyoming, Counties, Cities, and Towns: 2000 to 2030 Prepared by Wyoming Department of Administration and
Information, Economic Analysis Division (http://eadiv.state.wy.us), July 2008.

® Gillette Planning District Boundary




The results shown in Table 5 are on the lower end of previous population estimates and while
not fully reflecting current economic development and coal production conditions in the area,
this estimate and the model used to derive it provides a robust baseline for further estimates.
The Crook county portion was estimated from the population projection for Wyoming,
Counties, Cities, and Towns: 2000 to 2030 Prepared by Wyoming Department of
Administration and Information, Economic Analysis Division.

Although parcel data was obtained from the Crook County Tax Assessor, GIS data available to
date for the portion of the study area located in Crook County is insufficient to conduct the GIS
population modeling. For instance, to the best of our knowledge, no current land use or zoning
maps are available in GIS format. Proportionally, the estimated population of Crook County,
represented by Moorcroft and Pine Haven, is a small fraction of the probable study area
(approximately 4 percent in 2008 and 3.6% in 2038).

Table 6 shows the population projection values within the probable study area boundary using
the lower ‘What 1f?” GIS model density values forced with growth rates obtained from the
Task 3C Report for the Powder River Basin Coal Review report. Results of this projection are
higher than the estimates produced with the US Census Bureau data and reflect economic
development and coal production conditions in the area obtained by the extensive and detailed
study sponsored by the BLM in 2005 (ENSR, 2005).

As in the previous case, the Crook County section of the probable study area was not estimated
using the ‘What If?” GIS model. Instead, values were obtained from population projections
produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

Table 6. Population projection for the study’s probable area using the lower What 1f? GIS model density
values and Task 3C Report for the Powder River Basin Coal Review growth rates

Year | Campbell County Section® Crook County Section? | Total
Gillette PDB®

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 32,170 28,107 1,118 33,288
2018 38,769 33,872 1,213 39,982
2028 43,655 38,141 1,298 44,953
2038 48,538 42,407 1,382 49,920

Table 7 shows the population projection values within the probable study area boundary using
the upper ‘What 1f?” GIS model density values and growth rates obtained from the Task 3C
Report for the Powder River Basin Coal Review report. Results of this projection are higher
than the estimates produced with the previous two models. In addition to the economic
development and coal production conditions in the area (ENSR, 2005), these estimates also

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas within
the defined study’s probable area.

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections
produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

® Gillette Planning District Boundary




reflect a more spatially detailed and hence better-calibrated distribution of projected population
in the area.

As in the case of the previous model, values for the Crook County portion of the probable
study area were obtained from population projections produced for Crook County by the Task
3C Report for the Powder River Basin Coal Review.

Table 7. Population projection for the study’s probable area using the upper What If? GIS model density
values and Task 3C Report for the Powder River Basin Coal Review growth rates

Year | Campbell County Section® Crook County Section? | Total
Gillette PDB®

1990 21,343 17,635 909 22,252
2000 24,463 19,646 1029 25,492
2008 37,294 32,584 1,118 38,412
2018 44,957 39,278 1,213 46,169
2028 50,636 44,241 1,298 51,934
2038 56,316 49,203 1,382 57,698

Population Projections for Probable Area Using the What If GIS Model
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35,000 7/
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Projected Population

2008 2018 2028 2038

Year

—e— Population Projection for Probable Area Using What If GIS Model and US Census Bureau Data

—=— Population Projection for Probable Area Using Lower What If GIS Model and BLM Study Growth Rates

Population Projection for Probable Area Using Upper What If GIS Model Values and BLM Study Growth
Rates

Figure 2. Comparison of population projections produced with ‘What 1f?’

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas within
the defined study’s probable area.

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections
produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.
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As requested by the City of Gillette Planning Division for comparison purposes, a population
projection was produced for the probable area using the What 1f? GIS Model and growth rates
obtained from the City of Gillette Planning Division and the Wyoming Department of
Administration and Information. These growth rates were incorporated into the model using
the methods described in the City of Gillette’s 2006 Comprehensive Plan. The population
estimates produced by the City of Gillette are derived by multiplying the number of permitted
housing units by the number of people per housing unit estimated by the US Census Bureau for
Gillette in that period. Thus for 2008 (third quarter), the number of housing units permitted
(11,644) was multiplied by 2.7 resulting in an estimated population of 31,438.

The growth rates are an average of the City of Gillette yearly housing unit surveys from 1990
to 2007 (3.13 percent). This growth rate was averaged with the State estimate from 1990 to
2007 (1.99 percent) to represent growth areas outside Gillette’s City limits. For the 2028 and
2038 only the State growth rate was used because it is assumed that growth in those years
would occur only in areas currently outside the City limits (Michael Surface, Senior City
Planner, City of Gillette, personal communication).

As shown in Table 8 and Figure 3, for the 2008 and 2018 the population projection using the
City of Gillette growth rates shows similar values as the ones presented in Table 7.
Nonetheless, after 2018 the values of this projection start to differ considerably reaching a total
population of approximately 70,000 in 2038 for the study’s probable area. This could indicate
that an additional adjustment to this growth rate might be necessary to characterize population
trends in the future (Michael Surface, Senior Planner, City of Gillette, personal
communication).

Table 8. Population Projection for the Probable Area Using the What 1f? GIS Model and an Average of
the City of Gillette Planning Division and State of WY Current Growth Rates as Computed in the City of
Gillette 2006 Comprehensive Plan

Year | Campbell County Section® Crook County Section® | Total
Gillette PDB®

1990 23,340 19,285 909 24,249
2000 27,882 22,391 1029 28,911
2008 35,983 31,438 1,118 37,100
2018 46,331 40,479 1,213 47,544
2028 56,422 49,296 1,298 57,720
2038 68,711 60,033 1,382 70,093

! Including Gillette, Antelope Valley-CrestView, Sleepy Hollow, Wyodak, Rozet, and surrounding areas within
the defined study’s probable area.

2 Including Moorcroft and Pine Haven, estimates for this area were obtained from population projections
produced for Crook County by the Task 3C Report for the Powder River Basin Coal Review.

® Gillette Planning District Boundary
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Population Projections for Probable Area Using the What If GIS Model

70,000
65,000
60,000
55,000
50,000

45,000 - /
40,000 > //
35,000 /.//,/

30,000 7=

4

25,000 -
A
20,000

Projected Population

1990 2000 2008 2018 2028 2038
Year

_e— Population Projection for Probable Area Using What If GIS Model and US Census Bureau Data
_m Population Projection for Probable Area Using Lower What If GIS Model and BLM Study Growth Rates
Population Projection for Probable Area Using Upper What If GIS Model Values and BLM Study Growth

Rates
Population Projection for Probable Area Using Current City of Gillette and State of WY Growth Rates

Figure 3. Comparison of initial population projections produced with ‘What If?” and the population
projection using the City of Gillette and State of WY growth rates.

Section 3. Conclusions

This analysis has produced projections reviewed and commented by WWDC staff and other
stakeholders including the City of Gillette and Campbell County in meetings conducted in the
City of Gillette on November 17 and 18. These comments have been addressed and
incorporated into the present memorandum.

Projecting population thirty years into the feature carries a significant amount of uncertainty
that should be taken into consideration. Consequently, this document provides an range of
projections (Tables 5, 6, 7 and 8), based on information from the Census Bureau, the BLM
Task 3C Report for the Powder River Basin Coal Review report, the City of Gillette Planning
Division, and the State of Wyoming's Department of Administration and Information.

In general, the population projection and estimates produced have been well received by all
stakeholders and there is a consensus that the projections driven by to the economic
development and coal production conditions in the area (ENSR, 2005), and GIS spatial
modeling (Table 7) represent a reasonable estimate of the future population in the Gillette area.
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APPENDIX D
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ATTACHMENT SHEET FOR PERMIT NO. U.W.

“ Additional Conditions and Limitations”

This appropriation in combination with those appropriations listed below will allow the Gillette
Municipal Water System to pump a total combined quantity of 6,400 acre-feet of ground water on an
average annual basis and a combined total quantity of no more than 7,100 acre-feet of ground water in
any one calendar year from its water well fields. Of this total volumetric cap, a total combined quantity
of 1,500 acre-feet of ground water can be pumped from the Ft. Union aquifer on an average annual basis
and a combined total quantity of no more than 1,700 acre-feet of ground water can be pumped from the
Ft. Union aquifer in any one calendar year. Such average annual pumping shall be computed on the basis
of ten (10) consecutive years commencing with the calendar year 2008. The Gillette Municipal Water
System shall pump no more than 64,000 acre-feet of ground water in any ten (10) year period from its
water well fields with no more than 15,000 acre-feet coming from the Ft. Union aquifer, provided
however, that the State Engineer may, pursuant to application, permit the Gillette Municipal Water
System to withdraw additional quantities of ground water. This volumetric cap applies to all use of water
from Gillette’s Municipal Water System; including use of water from Gillette’s Municpal Water System
within the Town of Moorcroft’s service area.

“Commingled Water Rights”

Water from the following sources is commingled and used to provide supply for municipal purposes
within the Gillette Municipal Water System’s distribution system:

1.) Fox Hills #3 — Permit No. U.W. 30005

2) S-18 — Permit No. U.W. 41830

3.) S-19 — Permit No. U.W. 41831

4) City of Gillette S-9 - Permit No. U.W. 42004
5) City of Gillette S-12 — Permit No. U.W. 42007
6.) S-17 — Permit No. U.W. 42010

7.) S-20 — Permit No. U.W. 42985

8.) M-1 — Permit No, U. W, 56867

9) M-2 — Permit No. U.W. 56868

10.)  M-3 - Permit No. U.W. 56869

11) M-4 - Permit No. U.W. 56870

12.)  M-5—Permit No. U.W. 56871

13) M-6 —Permit No. U.W. 56872

14) M-7 — Permit No. U.W. 56873

15) M-8 — Permit No. U'W. 56874

16.)  Fox Hills #4 — Permit No. U.W. 60723

17.)  Enl. Fox Hills #3 — Permit No. U.'W. 66144
18.)  Enl Fox Hills #3 — Permit No. U.W. 85458
19.)  S-21 — Permit No. U.W. 99185

20.)  S-22 —Permit No. U.W. 99186

21.)  S-23 —Permit No. U.W. 101734

22y  S-24—Permit No. U.W. 102212

23  S-25 —Permit No. U.W. 102213

24.)  Fox Hills #5 — Permit No. U.W. 108708
25)  S§-27 —Permit No. U.W. 109197

26}  S-26 — Permit No. U.W. 109198

27y  M-10- Permit No. U.W. 172432

28.) M-9 - Permit No. U.W. 172433



Table D.1 - CITY OF GILLETTE

GROUND WATER WELL WATER RIGHTS

Well
Completion
Proof of Pump Interval (ft Static
Well | WSEO Permit | WSEO ENL | Appropriation Date of Casing | Setting (ft| Total below grnd | Water
Name No. Permits [Amount® (gpm)| Well Location | Priority Date| Completion | Depth (ft) bgl) Depth (ft) surface) Level' (ft)
Fort Union
SW1/4, NE1/4, Various
S. 21, TS0N, Intervals 918
S-9 U.W. 42004 N/A® R72W 8/27/1976 | 8/13/1976 1208 935 1208 to 1104 431
NW1/4, 6/17/1977,
U.W. 42032, NW1/4,S. 34, re-drilled
S-12 U.W. 42007 41/4/75W 350 T50N, R72W 11/22/1976 2007 2295 1665 2295 Re-drilled 463
NE1/4, SE1/4, Various
S. 22, TS0N, Intervals
S-17 U.W. 42010 U.W. 42035 150 R72W 1/23/1978 | 6/13/1978 297 1141 2297 1337 to 2283 500
NW1/4, SE1/4, Various
S. 33, TS50N, Intervals 810
S-18 U.W. 41830 U.W. 42037 N/A R72W 2/23/1978 9/6/1978 1684 940 1732 to 1652 520
SW1/4, NE1/4, Various
S. 33, TS0N, Intervals
S-19 U.W. 41831 U.W. 42038 125 R72W 2/23/1979 6/11/1980 1720.5 988 1720.5 [1062to 1706 750
SE1/4NE1/4,S. 7/11/1978,
19, T50N, 43-drilled
S-20 U.W. 42985 U.W. 42986 300 R72W 4/17/1978 2007 2397 1100 2429 Re-drilled 669
Various
SE1/4ANW1/4, Intervals,
S. 24, TSON, 1,143.50 to
S-21 U.W. 99185 U.W. 99185 125 R72W 3/1/1995 8/25/1998 2211.8 1056 2250 2196 521
Various
NW1/4SE1/4, Intervals,
S. 19, T50N, 1,1218.38 to
S-22 U.W. 99186 U.W. 99186 100 R71W 3/1/1995 8/25/1998 2284.55 1140 2315 2270.00 580




Various

NE1/4NE1/4,S. Intervals,
24, T50N, 1,1163.35 to
S-23 U.W. 101734 |U.W. 101734 125 R72W 2/14/1996 | 8/25/1998 2197.1 1056 2252 2154.0 575
Various
NE1/4SE1/4, S. Intervals,
21, T50N, 1226.66 to
S-24 U.W. 102212 |U.W. 102212 150 R72W 5/6/1996 8/25/1998 2415 1099 2430 2402.9 684.19
Various
NE1/4NW1/4, Intervals,
S. 22, T50N, 1560.51 to
S-25 U.W. 102213 |U.W. 102213 125 R72W 5/6/1996 8/25/1998 2216 1149 2469 2205.00 767
Various
SW1/4SE1/4, S. Intervals,
21, T50N, 1286.25 to
S-26 U.W. 109198 [U.W. 109198 150 R72W 11/10/1997 Nov-99 2515 1225 2515 2444.00 684
Various
NW1/4SE1/4, Intervals,
S. 32, T50N, 1345.00 to
S-27 U.W. 109197 150 R72W 11/10/1997 Nov-99 2535 1279 2535 2496.00 783
Fox Hills
Various
UW. 42028, SW1/4NE1/4, Intervals,
UW. 66144, S. 21, T50N, 2978.00 to
FH-3 U.W. 30005 UW. 85458 875 R72W 9/26/1974 Dec-74 4437 1569 4436 4230.00 824
NW1/4NE1/4,
S. 22, T50N, 2620 to 4208
FH-4 U.W. 60723 U.W. 69310 550 R72W 1/28/1982 | 9/28/1982 4350 1538 4350 Estim. 546
Various
SE1/4NE1/4, S. Intervals,
13, T50N, 2687.00 to
FH-5 U.W. 108708 |[U.W. 108708 625 R72W 1/22/1998 Nov-99 3997 1411 4170 3956.00 677
Madison
SW1/4NW1/4,
S. 6, T51N, Open Hole,
M-1 U.W. 56867 U.W. 69300 750 R66W 1/18/1975 | 3/25/1981 2390 932 2767 |2390to 2767 447
SW1/4NW1/4,
S. 6, T51N, Open Hole,
M-2 U.W. 56868 U.W. 69301 950 R66W 1/18/1975 3/5/1981 2333 932 2614 [2333t02614 428




NE1/4SW1/4,
S. 6, T51N, Open Hole,

M-3 U.W. 56869 U.W. 69302 1,050 R66W 1/18/1975 4/1/1981 2350 622 3001 2350 to 3001 404.6
NE1/4SW1/4,
S. 6, T51N, Open Hole,

M-4 U.W. 56870 U.W. 69303 825 R66W 1/18/1975 6/1/1981 2383 625 2525 2383 to 2525 403
SE1/4SW1/4,S. Open Hole,

M-5 U.W. 56871 U.W. 69304 800 6, TSIN, R66W | 1/18/1975 6/1/1981 2360 1097 3005 2360 to 3005 395
SE1/4SW1/4, S. Open Hole,

M-6 U.W. 56872 U.W. 69305 750 6, TSIN, R66W | 1/18/1975 4/1/1981 2421 921 3005 2421 to 3005 N/A
SW1/4SE1/4, S. Open Hole,

M-7 U.W. 56873 U.W. 69306 650 6, TSIN, R66W | 1/18/1975 | 4/24/1986 2368 1071 3006 2368 to 3006 387.2
SW1/4SE1/4, S. Open Hole,

M-8 U.W. 56874 U.W. 69307 650 6, TSIN, R66W | 1/18/1975 | 4/30/1986 2373 1084 3008 2373 to 3008 3914
NE1/4SE1/4, S. Open Hole,

M-9° U.W. 172432 1075 6, TSIN, R66W | 9/29/2005 2/10/1998 2370 510 2524 2370 to 2524 402
SE1/4SE1/4, S. Open Hole,

m-10° U.W. 172433 1225 6, T51IN, R66W | 9/29/2005 2/10/1998 2397 510 2523 2397 to 2523| 404.38

Sources:

I. Wyoming State Engineer's Office Water Rights Database, Accessed on the internet - May and June, 2009.

Il. Original Wyoming State Engineer's Office Ground Water Permit Records.
II. Utilities Administration Department, City of Gillette for pump setting depth in feet below ground level.

Notes:

1. Static water level is the level at which water stands in well when no water is being removed following well construction.
2. This is the re-filing for the M-9 well which was drilled in 1996.
3. This is the re-filing for the M-10 well which was drilled in 1996.

4. Yield proof of appropriation amount is based upon WSEQ's inspection and well testing.

5. Not Available.




Table D.2 - SPECIAL DISTRICT WATER SYSTEMS
GROUND WATER WELL WATER RIGHTS

TWSED ™ T TYET——STaT—R DT
Permit #  Priority Status' Township Suffix Range  Suffix Sect. 1/4,1/4 Applicant Facility Name Uses® Depth® Depth® Amt® Units
AMERICAN ROAD -
'WATER AND SEWER
P62532W 8/11/1982, UNA 59 N 61 w 14 15 DISTRICT RENEE #2 STO,MIS 540 200 25 GPM
ANMERICAN RUAD WAIEK
P78489W 9/29/1988, UNA 50 N 71 w 14 & SEWER DIST ENL RENEE #2 STO,MIS 540 200 25 GPM
AMERICAN ROAD WATER
P78488W 9/29/1988, UNA 50 N 71 w 14 12 & SEWER DIST RENEE #1 STO,MIS 540 376 25 GPM
AMERICAN ROAD WATER
P92525W 2/27/1989, UNA 50 N 71 w 13 0 & SEWER DIST ENL RENEE #1 MIS 540 376 6 GPM
AMERICAN ROAD WATER ' 2ND ENL RENEE #2
P91973W 6/26/1992, UNA 50 N 71 w 23 0 & SEWER DIST WELL MIS,STO 540 200 25 | GPM
AMERICAN ROAD
AMERICAN ROAD WATER | WATER AND
P91971W 6/26/1992, UNA 50 N 71 w 23 0 & SEWER DIST SEWERDISTRICT #6 MIS,STO 444 240 34 | GPM
AMERICAN ROAD
AMERICAN ROAD WATER ' WATER AND
P91970W 6/26/1992, UNA 50 N 71 w 23 0 & SEWER DIST SEWERDISTRICT #5 MIS,STO 495 330 31 GPM
AMERICAN ROAD
AMERICAN ROAD WATER | WATER AND
P91969W 6/26/1992, UNA 50 N 71 w 14 0 & SEWER DIST SEWERDISTRICT #4 MIS,STO 495 330 30 GPM
AMERICAN ROAD
AMERICAN ROAD WATER | WATER AND
P91968W 6/26/1992, UNA 50 N 71 w 23 0 & SEWER DIST SEWERDISTRICT #1 MIS,STO 790 326 33 GPM
AMERICAN ROAD
AMERICAN ROAD AMERICAN ROAD
P106892W 6/10/1997, UNA 50 N 71 w 14 12 WATER/SERVER DIST. WELL #7 MIS 1762 528 115 GPM
ANTELOPE VALLEY
HOMEOWNERS
P37361W 4/18/1977, ABA 49 N 72 w 24 11 ASSOCIATION ANTELOPE VALLEY #1 MIS 1305 771 90 GPM
ANTELUFE VALLEY
HOMEOWNERS' ENL ANTELOPE
P64376W 3/24/1983, ABA 49 N 72 w 13 11 ASSOCIATION. INC. VALLEY #1 MIS 100 @ GPM
ANTELOPE VALLEY
HOMEOWNERS'
P64375W 2/24/1983, ADJ 49 N 72 w 24 1 ASSOCIATION. INC. ANTELOPE VALLEY #3 MIS 2130 630 120 = GPM
P64374W 2/24/1983, ADJ 49 N 72 w 13 3 ANTELOPE VALLEY IS & D ANTELOPE VALLEY #2 MIS 1672 543 125 ' GPM
ANDERSUN
IMPROVEMENT & SERVICE
P27033W 5/6/1974 ADJ 50 N 72 w 23 2 DIST. ANDERSON WELL #2 MIS 1270 420 50 GPM
P102153W 4/9/1996 GSM 49 N 72 w 13 7 ANTELOPE VALLEY IS & D' ANTELOPE VALLEY #4 MIS 10614 783 200 @ GPM
ANTELOPE VALLEY
IMPROVEMENT & SERVICE ENL. ANTELOPE
P178323W 9/15/2006 GSI 49 N 72 w 13 9 DISTRICT VALLEY #5 MIS
ANTELUPE VALLET
IMPROVEMENT & SERVICE 2ND ENL. ANTELOPE
P178322W 9/15/2006 GSI 49 N 72 w 24 7 DISTRICT VALLEY #4 WELL MIS
ANTELOPE VALLEY
IMPROVEMENT & SERVICE 2ND ENL. ANTELOPE
P178321W 9/15/2006 GSI 49 N 72 w 24 6 DISTRICT VALLEY #3 MIS
ANTELOPE VALLEY
IMPROVEMENT & SERVICE 2ND ENL. ANTELOPE
P178320W 9/15/2006 GSI 49 N 72 w 13 12 DISTRICT VALLEY #2 MIS
ANTELUPE VALLEY
IMPROVEMENT & SERVICE  ANTELOPE VALLEY
P175550W 5/25/2006 GSM 49 N 72 w 13 5 DISTRICT NO. 5 MIS 2060 -1 250 @ GPM
ANTELOPE VALLEY
IMPROVEMENT & SERVICE 1ST ENL. ANTELOPE
P175549W 5/25/2006 GSM 49 N 72 w 24 6 DISTRICT VALLEY NO. 4 WELL MIS
ANTELOPE VALLEY
IMPROVEMENT & SERVICE 1ST ENL. ANTELOPE
P175548W 5/25/2006 GSM 49 N 72 w 13 10 DISTRICT VALLEY NO. 3 WELL MIS 2130 630
ANTELOPE VALLEY
IMPROVEMENT & SERVICE' 1ST ENL. ANTELOPE
P175547W 5/25/2006 GSM 49 N 72 w 13 12 DISTRICT VALLEY NO. 2 WELL MIS 1672 543
ANTELOPE VALLEY
IMPROVEMENT & SERVICE  ANTELOPE VALLEY
P175541W 11/24/2004 GSI 49 N 72 w 13 7 DISTRICT WELL #6 MIS
ANDERSUN
IMPROVEMENT & SERVICE ENL ANDERSON WELL
P27231W 6/4/1974 ADJ 50 N 72 w 23 5 DIST. #1 MIS 1050 525
ANDERSUN
IMPROVEMENT & SERVICE
P52223W 8/29/1979, ADJ 50 N 72 w 23 2 DIST. ENL ANDERSON #1 MIS 1156 525
P94494W 12/2/1993 UNA 50 N 71 w 25 3 CEDAR HILLS WATER CO. CEDAR HILLS #2 MIS 1555 400 100 @ GPM
LUEUAR AILLS VWELL
P45318W 8/9/1978, UNA 50 N 70 w 30 14 CEDAR HILLS LAND CO. #1 MIS 1365 450 100 | GPM
SILVER HILLS WELL
P45142W 8/31/1978, PUW 50 N 71 w 25 3 CEDAR HILLS LAND CO. #3 MIS 610 200 25 GPM
SILVER HILLS WELL
P45141W 8/31/1978, PUW 50 N 71 w 25 7 CEDAR HILLS LAND CO. #2 MIS 610 200 25 GPM
SILVER HILLS WELL
P45140W 8/31/1978, PUW 50 N 71 w 26 8 CEDAR HILLS LAND CO. #1 MIS 640 200 25 GPM




T ENC CEDAR HILLS |

P126534W 6/12/2000 UNA 50 71 25 3 CEDAR HILLS WATER CO. WELL #2 MIs 1555 400
ENL CEDAK HILLS
P126533W 6/12/2000 UNA 50 71 25 8 CEDAR HILLS WATER CO. WELL #1 MIs 1365 450
CUUK RUAD WATER
P99094W 3/15/1995 UNA 50 73 34 6 DISTRICT CRWD-1 Mis 2232 784
INC. COUNTRYSIDE COUNTRYSIDE WATER
P41246W 6/3/1976 PUW 50 71 18 11 WATER USERS CO. USERS WELL #2 MIs 320 156.5
ENL CUUNTRYSIUE
COUNTRYSIDE WATER WATER USERS CO
P69919W 7/13/1978 UNA 50 71 18 11 USERS INC. WELL #1 MIs
ENL CUUNTRYSIUE
COUNTRYSIDE WATER | WATER USERS WELL
P69920W 11/1/1978 UNA 50 71 18 7 USERS #2 MIs
COUNTRYSIDE WATER | COUNTRYSIDE WATER
P69918W 7/14/1977 UNA 50 71 18 7 USERS INC. USERS #3 Mis 1256 536
CURESIVIEW WAIER &
P56901W 4/3/1981 UNA 42 72 13 2 SEWER DISTRICT CRESTVIEW #1 Mis 1550 500
P175366W 5/5/2006 GSE 49 72 13 5 CRESTVIEW | & SD CRESTVIEW NO. 2 MIs
EIGA T WILE
HOMEOWNERS ST.
P88702wW 6/18/1992 UNA 49 73 5 10 ASSOC. EIGHT MILE #1 Mis 1505 484
FOX PARK IMPROVEMENT
P73570W 10/6/1986, UNA 50 71 31 2 AND SERVICE DISTRICT FOX PARK #1 MIs 1775 430
FREEDUM HILLS
P85154W 4/12/1991 UNA 50 71 26 1 PARTNERSHIP FREEDOM HILLS #1 Mis 1560 650
FREEDUM HILLS
P85155W 4/12/1991 UNA 50 71 26 1 PARTNERSHIP FREEDOM HILLS #2 MiIs 1254 600
FREEDUM HILLS JUINT
P105671W 5/7/1997 UNA 46 72 12 16 VENTURE NEWTON #2 bom 180 68
FREEDUM HILLS JUINT
P109929W 5/6/1998 UNA 46 72 12 16 VENTURES MADER #1 Dom 250 128
GLUKRY HULE
P154536W 5/2/2003 GSI 52 73 25 7 HOMEOWNERS ASSN. GLORY HOLE #1 MIs 1200 565
P91376W 4/14/1993 ADJ 52 73 13 0 GREEN VALLEY ESTATES MOREL #1 Mis 1260 370
WIRURTCLE
MOREL**ROBERT
MOREL**GERALD
MOREL** S AND R LAND
P42086W 8/2/1976 52 73 23 3 Co. MOREL #1 Mis 1260 370
INTERSTATE INDUSTRIAL | 1ST ENL INTERSTATE
P113829W 1/21/1999 UNA 50 72 24 2 PARK PROPERTY OWNERS' INDUSTRIAL WELL #1 MIs 1140 420
TRI-COUNTY ELECTRIC
P29411W 3/28/1975 50 72 24 16 ASSOCIATION INC. ELECTRIC #1 MIs 770 350
INTERSTATE INDUSTRIAL
PARK PROPERTY OWNERS! INTERSTATE
P33465W 1/14/1976, 50 72 24 16 ASSOC. INDUSTRIAL PARK #1 MIs 1140 420
ENL INTERSTATE
INTERSTATE IND. PARK INDUSTRIAL PARK
P60083W 4/21/1980 50 72 24 16 PROPERTY WELL #1 MIs 1140 420
LEMASTER
P56727W 5/6/1981 PUW 50 71 18 15 LEMASTER ENTERPRIZES ENTERPRIZES 10 STO 380 223
HENRY
LEMASTER**LINDSAY J. &
P45311W 10/2/1978 PUW 50 71 19 6 DENICE A. KINNEAR KINNEAR #1 Mis 150 120
MEADOW SPRINGS
IMPROVEMENT & SERVICE MEADOW SPRINGS | &
P179053W 12/4/2006, GSI 50 71 13 6 DISTRICT S#1 MIs
MEANS 1ST EXT WATER &
P97249W 9/20/1994 ADJ 50 72 8 13 SEWER DIST ENL. COPPER #1 MIs 703
MEANS 1ST EXT WATER &
P97250W 9/20/1994 ADJ 50 72 8 13 SEWER DIST ENL. MEANS #3 Mis 1075 688
ENL GLEN E MEANS
P52819W 6/30/1980 PUW 50 72 9 15 GLEN E. MEANS WELL #1 Mis 1250 650
MEANS 1ST EXT WATER &
P52818W 5/28/1980 ADJ 50 72 9 16 SEWER DIST MEANS #3 MIs 1075 580
MEANS 1ST EXTENSION
11/9/1988 ADJ 50 72 9 16 WATER & SEWER DIST. COPPER #1 MIs 1456 593.2
NICKELSONS LITLE NICKELSONS LITTLE
P37957W 4/12/1977 ADJ 49 71 23 0 FARMS WATER COMPANY FARMS #1 MIs 1300 500
NICKELSON LITTLE
P52304W 5/9/1980 ADJ 49 71 23 0 FARMS WATER CO. #2 NICKELSONS Mis 1500 600
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NICKELSON'S LITTLE
FARMS WATER COMPANY | ENL #2 NICKELSONS

NICKELSON'S LITTLE
FARMS WATER COMPANY

ENL NICKELSONS
LITTLE FARMS #1

CHARLES G. HARRIS HARRIS #1
LAWRENCE G. & ETHEL
OLSON OLSON #1

PEOPLES IMPROVEMENT
& SERVICE DIST.
CANIFBELL CUUNTT
SCHOOL DISTRICT** ENL ROZET SCHOOL

STATE OF WYOMING #2

LUCKY HARRY #1

SECTIUN 4 WATER

SYSTEM, INC HANNUM WATER #1

SECTION 4 WATER ENL #1 OF HANNUM
SYSTEM WATER #1

SLEEPY HOLLOW
HOMEOWNERS

ASSOCIATION SLEEPY HOLLOW #1

SLEEPY HOLLOW
HOMEOWNERS
ASSOCIATION**
CAMPBELL COUNTY ENL SLEEPY HOLLOW
SCHOOL DISTRICT #1 #1

SLEEPY HOLLOW
HOMEOWNERS
ASSOCIATION

2ND ENL SLEEPY
HOLLOW #1

CENTRAL CAMPBELL CO.
IMPROVEMENT

SLEEPY HOLLOW
HOMEOWNERS
ASSOCIATION**CAMPBEL
L COUNTY SCHOOL DIST
#1 SLEEPY HOLLOW #2

3RD ENL SLEEPY
HOLLOW #1

SLEEPY HOLLOW

HOMEOWNERS ENL SLEEPY HOLLOW
ASSOCIATION #2
SLEEPY HOLLOW

HOMEOWNERS

ASSOCIATION SLEEPY HOLLOW #3

SLEEPY HOLLOW

HOMEOWNERS SLEEPY HOLLOW #4

SLEEPY HOLLOW
HOMEOWNERS SLEEPY HOLLOW No.
ASSOCIATION 6

SUUTAFURR ESTATES

IMPROVEMENT AND

SERVICE DISTRICT SOUTHFORK #1
BETTY BIRD BIRD #1
SOUTHSIDE WELL LLC ENL BIRD #1

URAIG G, ANU UEBURAR

A. MADER STONE GATE #1
STONE GATE ESTATES
IMPROVEMENT AND
SERVICE DIST ENL. STONE GATE #1
STONE GATE ESTATES
IMPROVEMENT ENL STONE GATE #1
STONE GATE ESTATES
IMPROVEMENT STONE GATE #2
STONE GATE 1 & S
DISTRICT STONE GATE NO. 3

NEU F. & GLENDA H.

STROUP STROUP #1
WARD UREER
HOMEOWNERS
ASSOCIATION WOOD CREEK #1

WESTRIUGE WATER

USERS ASSOC. WENGER #1
INC. WESTRIDUGE SUB
LANDOWNER'S ASSOC. WENGER #2
WESTRIUGE WATER
USERS ASSOC. ELLISON #2

WESTRIUGE WATER

USERS ASSOC. ENL ELLISON #2

RODNEY MAKI MAKI #1
RODNEY MAKI 2ND ENL MAKI #1
RODNEY MAKI MAKI #2
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|41/4/233W 8/11/2008 UNA 50 N 72 w 11 10 RODNEY MAKI 3RD ENL. MAKI #1 MIS

SOURCE: Wyoming State Engineer's Office Water Rights Database, Accessed on internet - May and June, 2009

NOTES:

1. Status: ABA - Abandoned, ADJ - Adjudicated, GSE - Good Standing Permitted time limits have been extended, GST - Good Standing, GSM - Good Sanding but map is still required, GSI - Good
standing incomplete-required notices not received-not yet expired, PU- Point of use non-irrigation, PUW - point of location of well, UNA - unadjudicated

2. Uses: DOM - Domestic, STO - Stock, MUN - Municipal
3. Total well depths are measured below ground level (bgl)
4. Static water level is the level at which water stands in well when no water is being removed.

5. Permit appropriation amount of well. Yield of adjudicated water rights is proof amount based upon WSEO's inspection and well testing. Appropriatoin blanks for permit enlargements
may indicate that the yield is not being enlarged.

6. Blanks indicate data was not available on the internet at WSEO's Water Rights Database.








