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1.0 INTRODUCTION
1.1 BACKGROUND

The central water system for the City of Sheridan dates to the late 1800’s. With its many
improvements, revisions and expansions, it has served its users well for over 125 years. The
water source was originally and continues to be the Big Goose Creek watershed which is
located in the Big Horn Mountains to the west, with diversions made from the creek. By 1909,
the point of diversion had been moved to the edge of the Big Horn Mountains where the creek
exists the Big Goose Canyon. Since that time, this has been the location of the source of water
for this system.

While there have been many expansions and improvements to this system including water
storage and supply, treatment and transmission, and overall capacity, one of the largest
expansions took place beginning in 1990 when the Sheridan Area Water Supply Joint Powers
Board (SAWS JPB) was formed and the regional system was created. These two entities now
jointly own and operate this water system.

The City of Sheridan and SAWS JPB (or SAWS) jointly sponsored this study, so the term
Sponsor includes both entities. A memorandum of understanding (MOU) was prepared that
unites these two entities for this study and for achieving the objectives of this Water Master
Plan. Both Ownership and Operating Agreements are in place governing these important areas
of the management of this water system.

The SAWS portion of this system is operated and maintained by the City of Sheridan under one
Public Water System (PWS) number (WY5600052). Each entity governs its respective part of
the system and they are two separate water utilities. However, the system is designed as one
system, with the facilities provided and water moving throughout as is best for the overall
system. Water for both entities is treated in the two water treatment plants (WTPs) by the City’s
staff of WTP operators. The remainder of the entire system is operated by the City’s Utility
Maintenance (UM) operators. Therefore, there is uniformity and efficiency of operation by
having a single operations staff with the goal of operating and maintaining it as one system.

This entire system will be referred to as the Sheridan Water System (SWS). All the components
of this system are discussed in more detail in this report.

Throughout the tasks in this study, the SWS as a whole was evaluated, however at times the
different ownership or responsibilities was distinguished between the City and SAWS JPB
portions of the system.

Page | 1
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1.2 PURPOSE OF STUDY

The primary purpose of this study is to develop an overall Level | water master plan of the entire
water system that covers both the City of Sheridan system and the SAWS JPB system. As
stated, this is one water system and is designed and operated as such.

A brief summary of this water system’s facilities are as follows:
o Water storage in mountain reservoirs.
o Diversion and pretreatment facilities at the Intake site on Big Goose Creek.
¢ Raw water transmission mains (RWTMs).
e Two water treatment plants.
¢ An extensive network of treated water transmission mains.
e Storage tanks for gravity supply, which are located on multiple pressure zones.
e Booster stations where needed to supply areas of higher elevation.

e Automatic control valves consisting primarily of pressure reducing valve (PRV) stations
to reduce the pressure to service areas. Also included are several pressure relief valve
stations, altitude valves and check valves.

¢ Distribution systems to serve the users.
e A supervisory control and data acquisition (SCADA) system.

This study analyzes the water system and the adequacy and condition of its components,
examines the system’s capability to serve into the future, and identifies recommendations for
capital improvements with cost estimates and funding plans.

For this Water Master Plan, the study boundary is the water service boundary that
encompasses both the City and the SAWS JPB systems.

The following is a summary of the tasks within the scope of this Master Plan:

e Task 1 — Meetings. Meetings included both public meetings to present information and
obtain input, and many meetings with those involved with the management and
operation of this water system.

e Task 2 — Information Review. Existing information relating to the water supply and water
system was gathered and reviewed.

e Task 3 — Inventory, Evaluation and GIS. Under this task the system was inventoried and
evaluated as to its condition and capability to meet current and future water demands.
Also included was an evaluation of water usage, and the system’s management and
operation. A significant part of this task was a major upgrading of the GIS for this system
and develop or revise maps as needed to illustrate this large, complex system.

e Task 4 — Hydraulic Model. Under this task the hydraulic model for this system was
revised and thoroughly analyzed. The upgrading of the model was done in conjunction
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with the GIS, to coordinate their data bases for this water system. Key subtasks included
verifying connectivity, adding recently completed projects and upgrading the location of
users and their demands using the new metering system.

Task 5 — Water Source. The existing water supply was reviewed, as were recent studies
that assessed this supply, projected future water needs, and identified and compared
potential future sources of water that may be developed. Water rights and water quality
were important considerations under this task.

Task 6 — Growth and Demand Projections. Estimated growth rates for population,
number of users, number of equivalent dwelling units and future water needs were
developed. Estimated future needs were compared to available water supply.

Task 7 — Recommendations and Cost Estimates. A list of recommended improvements
to this system were developed, along with a discussion of the proposed improvements
and associated cost estimates for Level Il type projects.

Task 8 — Water System Financing. The recently completed water system rate studies
and financial plan model were utilized, with funding plans for the recommended
improvements prepared. Other operating or system costs were also considered, not just
costs associated with constructing the proposed improvements.

Task 9 — Discretionary Task. This task covered additional work that was identified. Tasks
became: Developing templates for data to be gathered (primarily flow and pressure data)
throughout the system to be used for future assessments of the estimates included in
this report; and a preliminary examination of how flows could be increased in the 30-inch
RWTM to improve the generation of hydropower at the Beckton PRV station.

Task 10 — Draft Report and Presentations. A draft report for review by the WwWDO and
the project sponsors was prepared. A public presentation on this report was also
prepared. Input was received and incorporated.

Task 11 — Final Report and Deliverables. The report was then finalized, along with an
executive summary, the water model, the GIS and other work products as necessary.
These were prepared as the final deliverables.

1.3 AUTHORIZATION AND CONSULTANT

The work under this project was authorized by a contract between the WWDC and DOWL (the
consultant selected for this project) in a contract dated June 15, 2018 (Contract 05SC0297508).

1.4 STUDY AREA

For the purpose of this Water Master Plan, the study boundary consisted of the single service
area that encompasses both the City and the SAWS JPB systems. Figure 1.1 shows the overall
system and waterlines owned by each entity; this water service area is discussed further in
Section 6.6.
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1.5 SCOPING AND PROJECT MEETINGS

A meeting was held in August 2018 to familiarize the Sponsors with the scope of the project as
well as obtain input and provide information to and from affected parties. A presentation was
made with maps and other visual aids to explain the project. Another public project meeting was
conducted in April 2019 to review the draft report. This meeting included an overview of the
work completed, as well as a summary of the findings and recommendations coming out of this
study. The primary purpose of these meetings was to facilitate project activities and to inform
the City council and SAWS JPB and staff, and other affected parties of the work, as well as the
WWDO project manager. Information on these public meetings is included in the Appendix.

In addition to the public project meetings, several informal meetings were held with the City and
SAWS staff throughout the course of the study to gather information, gather flow records and
other data on the system, discuss issues with the system, and to strategize on possible
improvements to be evaluated and included in the recommendations. As the work on the study
progressed, bi-weekly meetings were held to provide regular updates and receive comments.
These meetings included management and engineering staff, as well as the system operators.
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2.0 REVIEW OF EXISTING INFORMATION

A considerable volume of information related to the water supply (and diversion from Big Goose
Creek), treatment, transmission and distribution exists, as well as information on the users and
their water usage. Existing information was gathered and reviewed throughout the course of this
study. Included was information available through the City and SAWS JPB, the WWDO and
Water Resources Data System (WRDS), the Wyoming State Engineer’s Office (SEO) especially
the local Board of Control (BOC) office, and a volume of maps, designs, studies and files from
the DOWL office. Previous studies were reviewed for their data and analysis, and the
improvements to the water system that were recommended. Local area development plans,
zoning, annexation policies and other regulations were also reviewed. Summaries of pertinent
data and information are included in the report.

2.1 PREVIOUS STUDIES

The following studies, reports, plans and designs are listed in this study. Many of these were
referenced in the development of this Master Plan. Others are included to provide as complete a
summary of existing information as possible, should a reference not used for this study be of
value for another purpose. These documents are numbered so they can be referenced by their
number, as may be appropriate.

A. WWDC-Funded Planning Studies

1. Western Water Consultants, Potential for Ground Water Development, City of
Sheridan Feasibility Report, December 1982.

2. Howard Needles Tammen & Bergendoff, Sheridan Area Water Supply Investigation
Level Il, Volume | & Il, Supplemental Groundwater Information, November 1985.

3. Howard Needles Tammen & Bergendoff, Sheridan Area Water Supply Investigation
Level ll, Phase 2, Final Report, January 1987

4. Anderson & Kelly, Sheridan Area Water Supply Investigations, Volume I, Report of
Drilling and Testing, November 1985.

5. HKM Engineering, Sheridan Area Development Analysis Level I, November 1988.

6. HKM Engineering, Sheridan Area Water Supply Study Level Il — Stage II, January
1990.

7. Centennial Engineering & Research, Inc., Sheridan Area Raw Water Supply Pipeline
Level I, Oct 1992

8. HKM Engineering, Final Report for the Sheridan Raw Water Project (Cemetery
Irrigation) Level Il, October 1998.

9. HKM Engineering, Final Report for the Sheridan Hydropower Study (Big Goose
Treated Water Pipeline) Level Il, October 2002.

10. HKM Engineering, Final Report for the City of Sheridan VA Medical Center Water
Project Level 1l Study, December 2005.
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11.

12.

13.

14.
15.

16.

HKM Engineering, City of Buffalo — Sheridan Area Water System — Lake DeSmet,
Level | Study, June 2008.

DOWL HKM, Sheridan Supplemental Supply Study Level I, Phase I, Final Report,
May 2011.

EnTech Inc., Sheridan Supplemental Storage Level Il Phase Il Study, Final Report,
December 2013.

EnTech, Inc., Goose Creek Watershed, Level | Study, November 2018.

Respec, Powder-Tongue/Northeast River Basin Plan Update, underway, to be
completed in 2019.

HDR, Respec, AnchorPoint, Sheridan Municipal Watershed Wildfire Hazard
Mitigation Assessment, being completed in May 2019.

. Other Reports:

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
31.
32.
33.

VELA Environmental, Upper Big Goose Creek Watershed Management Plan, 2015.
HKM Engineering, Design Report and O&M Manual (following construction) for the
Little Goose project, 1996.
HKM Engineering, Design Report and O&M Manual (following construction) for the
30-inch RWTM, 1996.
HKM Engineering, Design Report and O&M Manual (following construction) of the
20-inch Big Goose pipeline, 2008.
HKM Engineering, Design Report and O&M Manual (following construction) of the
Intake Facilities, 2004.
DOWL HKM, Sheridan Northwest Water Project, Design Report, November 15,
2008.
DOWL HKM, Sheridan Water Transmission Main Lining Project, Design Report, April
2009.
DOWL HKM, North Sheridan Water Transmission Main (NW Loop) — Preliminary
Engineering Report (PER), July 2012.
DOWL HKM, Sheridan 4MG Tank Improvement Project — PER, August 2014.
DOWL, Sheridan North End Utilities PER, July 2017.
DOWL HKM, Sheridan Northeast Area PER, August 2014.
HKM Engineering, Study of Options for Water Supply Improvements to the South Hill
Water Supply, 1997.
DOWL, SAWS Booster Station Upgrade Project:

a. Design Report, March 1, 2013.

b. SAWS Booster Stations (for DEQ), February 2014.

c. Metering Upgrade, Design Report, May 22, 2018.
DOWL, SAWS Control Valve Upgrade Project — Design Report, January 15, 2018.
HKM Engineering, Sheridan Soil Corrosion Study, 1999.
HKM Engineering, Kendrick Golf Course PER and design of improvements, 2002.
HKM Engineering, The Downer Neighborhood Water Project Design Report, 1998.
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C. Project Designs:

34. WWDC-funded Level llls:

=

J-

Little Goose — City Water System Improvements, 14 projects (1991 — 1997).
30-inch Raw Water Transmission Main, 1994.

Intake Improvement Project, 2004.

20-inch Big Goose Pipeline, 2008.

South Hill Area Water Project, 2004.

Water Main Lining Project, 2011.

Sheridan Northwest Loop Water Project, 2015.

Sheridan North End Water Project (new pressure zone & service area), 2018.
Sheridan West Works Water Project, 2017.

Downer Neighborhood Water & Sewer Project, 2003.

35. Other projects of value to this Master Plan:

a.

®ooo

SAWS Booster Station Upgrade Project, 2015.

SAWS Control Valve Upgrade Project, 2018.

SAWS Metering Upgrade Project, 2018.

Kroe Lane Water Project (connection between 2 pressure zones), 2004.

New water distribution systems — City SIDs (1998 — 2008), Sugarland Utilities
(2011).

Big Goose Supply (use BGWTP water to fill the Northwest Tank, the filter
backwash tank at the Sheridan WTP, and supply part of the Sheridan WTP
service area in emergencies).

D. Other Design Plans or Site Maps:

36. Many old site maps or drawings from the early 1900’s through the 1970’s have been
accumulated over the years on this water system. These maps include the intake
facilities on Big Goose Creek, the Big Goose Valley pipelines, the older tanks and
their site piping, the development of the Sheridan WTP site, and others.

E. Financial Studies:

37. Water and Sewer Rate and Fee Study, City of Sheridan; Raftelis Financial
Consultants, Inc; July 2018.

2.2 PLANNING

2.2.1 City and County Planning

It is important that plans such as this Water System Master Plan comply with local plans by the
planning commissions. Since the Sheridan area water system covers both the City and the

SAWS JPB service area outside of the City, both the City of Sheridan Planning Department and
the Sheridan County Planning Department were involved. Both departments have planners and
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administer plans. Both the City and County Planners were contacted regarding this study. The
scope of this Master Plan was discussed and input from the planners was requested. There are
three existing plans that are referenced for this Master Plan and were reviewed regarding
considerations included in this study. These were:

e 2008 Sheridan County Compressive Plan (this plan is currently being updated)
e 2017 City of Sheridan Land Use Plan
e 2017 Sheridan Joint Planning Area Land Use Plan

Some of the highlights from these plans or other local planning considerations as they relate to
this Water Master Plan include:

e Planning for the future, such as for growth, should comply with these plans.

¢ The existing plans should be used in the decision making of the planning commissions
and governing bodies.

e Zoning and future land use maps are available and should be referenced regarding
considerations for planning improvements to the water system.

o Development should not impair the water supply.

e Promotion of farming and ranching should be continued.

e The county and city will maintain a clear distinction between rural agricultural areas, and
urban uses to conserve resources and provide services efficiently.

e Current city policies and land use plans support a compact development pattern within
Sheridan (compatible infill). (Compact urban development).

e Ensure that scarce resources such as water and energy are available in the long-term.

¢ Ensure an adequate water supply for current and future generations.

e The County will work with municipalities and SAWS to extend water facilities to
accommodate future urban demands only in desired growth locations.

e The County will assist with efforts of municipalities and SAWS to secure additional water
rights that will meet forecasted community growth. Future growth should provide water
rights necessary to support it. The County will especially consider use of existing rights
available in Lake DeSmet whenever the need for additional water arises.

¢ The County will continue to work with the City of Sheridan in a joint planning
arrangement for the unincorporated lands within the Urban Services Area.

¢ Regarding the JPA — promote future urban development in areas where it can efficiently
be served with municipal water and sewer.

e Big Goose and Little Goose Corridors — areas already served by SAWS water. These
areas have experienced growth pressure with water being available. The County
Comprehensive Plan recommends that current growth patterns in these areas remain
mostly rural with limited expansion of the County Low Density Residential pattern.

e Action item — Determine if the SAWS service area boundary is consistent with the
designated future growth areas and County Low Density residential areas that will be
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served and/or clearly distinguishes ownership and water rights. Plan for long-term water
supplies, including conservation measures.

Action item — Coordinate with the City and SAWS to plan for long-term water supplies.
Action item — Developers will ensure that adequate public facilities are in place or
planned for within a reasonable time of the start of a new development.

Appendix C of the 2008 County Comprehensive Plan includes a discussion of the water
system and issues. This is dated and other recent studies cover the topics presented
here in more detail and from a more complete perspective. Refer to the updated
Comprehensive Plan when it is finalized later this year.

2017 JPA:

The JPA is the unincorporated area surrounding and in relatively close proximity to the
city limits. Working together in this JPA encourages cooperative planning, efficient
provisions of services and consistent and compatible decision making. It provides long-
range guidance on land use issues such as where and how future development should
occur.

To the north and east, the JPA extends to the proposed new Water Service Boundary, to
the Big Horn Wye to the south, and west to about 2 miles west of the City limits.

The JPA identifies existing water facilities (and other infrastructure) that has the capacity
to accommodate new growth.

The JPA established the compact Urban Services Area.

The JPA promotes future urban development in the area where it can efficiently be
served with municipal water and sewer.

The JPA established a Future Land Use map, which provides a framework for future
development.

The JPA steers development away from unsuitable areas — steep slopes or unstable
soils, the floodplain, the groundwater protection area (without a central sewer system),
and designated open spaces.

The JPA recommends extending water and sewer to accommodate future urban
demands in the desired growth locations.

The City has had a relatively stable growth rate of approximately 1.3% since the 1990’s.
The total population served in the City/SAWS service area was about 22,500 in 2017.

Development density outside of the City (considering the SAWS service area):

Agricultural zoned: 1 unit per 80 acres.

Minimum lot size for rural residential if on septic within groundwater vulnerability areas
(adjacent to creeks): 5 acres

Minimum lot size for rural residential if on septic but outside of groundwater vulnerability
areas: 2 acres
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2.2.2

Sheridan Supplemental Storage Level Il, Phase Il Study

This Master Plan reviewed the previously completed Phase | and Il supplemental supply studies
and utilized some of their information and data. Recommendations relating to planning
additional long-term water supply included:

2.2.3

Park Reservoir water rights are not attached to specific lands.

Park Reservoir is owned by the Park Reservoir Company and the Park Reservoir
Irrigation District.

One share of Park Reservoir Company equates to 1.2 ac-ft of storage space.

There are 10,362 ac-ft of storage. Less reserves for flushing, and evaporation &
seepage.

A 2% growth rate for the City and 3% for SAWS were used.

Using these rates, in 2063 Sheridan’s annual water needs were 17,250 ac-ft.

The total available supply was determined to be 15,410 ac-ft, but this is not all usable
because instream flows can only be used when there is the demand.

The total practical supply was determined to be 10,417 ac-ft.

Based on the above, Sheridan’s water supply is utilized in 2039. The additional supply
requirement becomes 6833 ac-ft.

Park Reservoir’s firm yield was estimated to be 7680 ac-ft.

Sheridan can purchase water in Park up to $4200/ac-ft or $5040/share (using the
WWDC account funded at 67%). With the account that was set up for this purpose, up to
2000 ac-ft can be purchased.

After January 1, 2016 this purchase price is adjusted based on the inflation rate (CPI-U)
as calculated in the agreement. The funds available from the WWDC do not increase, so
the increase in the purchase price could decrease the total amount purchased unless
the local match was increased.

Sheridan Municipal Watershed Wildfire Hazard Mitigation Assessment

This study is being completed in May 2019. A summary of its purpose and key findings and
recommendations relating to planning for wildfires and their potential impact on this watershed
include the following:

Wildfires often result in increased solids loadings to treatment plants in terms of ash
content and runoff from soils resulting from the loss of ground cover. Post-fire water
guality includes increases in turbidity and increases in the concentration and changes in
the character of natural organic matter.

The number of wildfires in the west has increased in recent decades, and the frequency
of extreme weather events is also expected to increase.

Sheridan’s water supply originates in a heavily forested watershed in the Big Horn
Mountains, so is particularly vulnerable to wildfire.
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o The study’s goal was to “create a watershed management plan that outlines site-specific
forest management treatment areas that can prevent or minimize postfire hydrologic
impacts in drainage areas that contribute to the municipal supply and infrastructure for
Sheridan.”

e The study identified fuels/treatment locations based on the hazard analyses and
prioritized these locations. A matrix presents the final prioritization of these locations.

e The study built upon existing relationships between local, state and federal partners to
lay the foundation for the Governor’'s Task Force recommendation to develop a cross-
jurisdictional watershed protection plan for municipal water supply drainages that focus
on proactive management to preserve water quality.

e Conclusions and recommendations included:

o The majority of the catchments identified through the hazard analyses and
identified as being critical to water supply are located primarily or entirely within
designated Roadless and/or Wilderness Areas.

o The cost, operability and permitting constraints of working in Roadless Areas
make it beneficial in the short term to focus on other areas. These other areas
include catchments located directly upstream from Sheridan’s water supply
intake and storage reservoirs.

o Understanding the areas that pose the greatest risk to Sheridan’s water supply
and prioritizing those areas for mitigation was the primary goal of the project;
however, it was recognized that some areas with the highest overall risk had the
lowest operability and may never be treated to protect against wildfire.

o Wildfire and postfire hydrologic impacts will remain a threat to Sheridan’s water
supply even if all feasible recommended treatments are implemented.

o And probably most importantly: “Based on the results of the residual risk index
alone, evaluating alternative water supplies appears to be warranted.”

2.3 EXISTING WATER SYSTEM - OVERVIEW

This section provides an overview of the major components of the Sheridan water system.

2.3.1 Water Source

Source water for the Sheridan water system is Big Goose Creek. The diversion point is located
about 13 miles southwest of Sheridan at the edge of the Big Horn Mountains. The source of
water includes:

e The natural flow of Big Goose Creek.
o Water stored in mountain reservoirs that is released into Big Goose Creek and
diverted at this location.

Page | 14



Sheridan Water Master Plan
WWDC Level | Study-Final Report

Both of these sources are very important to both the City and SAWS. Their water rights relating
to direct flow diversions and stored water vary considerably, however. These rights are
discussed in more detail in Section 5.1. Direct diversions from Big Goose Creek have
historically satisfied this combined water system at all times other than during the irrigation
season when the creek is under regulation by the BOC. During the irrigation season, not only
does user demand and therefore quantity of water that must be diverted increase significantly,
but irrigators are also diverting water from Big Goose Creek for their use. Stored water is
released during this approximately three-month period to supplement stream flows as
necessary to insure there is adequate water for this water system.

The primary mountain reservoir for this system is Twin Lakes. Twin Lakes is located on Coney
Creek in the west Big Goose watershed. Its water surface elevation when full is at
approximately 8588. It is owned by the City for the purpose of municipal water supply.
Therefore, they manage the reservoir and the release of its stored water for their use without
coordinating with other users or entities. This reservoir was reconstructed (including a major
enlargement) in the late 1990’s and is in good condition.

2.3.2 Intake Facilities

Intake facilities consisting of a diversion dam, pretreatment facilities, and site piping are located
at the edge of the Big Horn Mountains in Section 35, T55N, R86W. In 1909, the Board of
Control allowed the City to change their point of diversion for their water system to this location.
At that time, the VAMC had already established a point of diversion for a pipeline to supply
water to Fort McKenzie. Since 1909 water has been diverted from this location for the Sheridan
water system. This location is upstream from other water users and is in approximately the
same location as the diversion points for two large irrigation ditches (PK and Alliance, with the
Alliance being a short distance downstream). While this location has several advantages, a
major one is that pipelines connect this point to the SWS with all flow being by gravity.

Pretreatment facilities at the intake include a baffle wall (to keep out larger floating debris), a
sand trap channel to remove the larger gravel and sand particles, traveling screens to remove
debris, and sedimentation basins to remove finer grained materials. Two flow paths through
travelling screens and sedimentation exist for redundancy and expanded capacity. A 2004
improvement project at the intake facilities increased both the hydraulic and pretreatment
capabilities of the site. These facilities have a nominal design flow capacity of about 25 million
gallons per day (MGD). These facilities are owned by the City of Sheridan and are used to divert
all water for the SWS.

At the eastern end of the intake facility site, raw water can enter two pipelines for transport to
the WTPs. Primary raw water transmission mains (RWTMSs) are the 16-inch line that leads to
the Big Goose WTP (BGWTP) and the 30-inch RWTM which delivers raw water to the SWTP,
Kendrick Golf Course and the Veteran’s Affairs Medical Center’'s (VAMC) WTP. There is also an
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older 20-inch line that is in poor condition and is not currently being used. Figure 2.1 shows the
piping at the Intake facility.

2.3.3 Water Treatment

There are two water treatment plants (WTPs) which serve this water system. These are the Big
Goose WTP which is located approximately 12 miles southwest of Sheridan and the Sheridan
WTP which is located approximately one mile west of Sheridan. The BGWTP was constructed
under the SWS regional project, going on-line in December 1993. It has a capacity of about 4.0
MGD. The SWTP was expanded under the same project at the time the BGWTP was built. This
expansion increased the capacity to 14 MGD. Due to its higher elevation, the BGWTP serves
the majority of the Big Goose and Little Goose Valleys, as well as the southeast Sheridan
service areas, thus it is the primary water source for the SAWS service area.

The clearwells at these WTPs are very important, not only for the chlorine contact time they
provide, but for the storage they hold to supply water to meet the system demands and for
emergencies. These clearwells are buried concrete tanks and are in good condition. Also of
importance is the elevation of their overflows, as these establish the hydraulic grade lines (HGL)
for all water being supplied from these two sources. These elevations are such that they can
provide supply to much of the system by gravity. There are two clearwells at the BGWTP, and
they operate in series. The first one has an overflow elevation of 4398, and the larger (1.5 MG)
clearwell has an overflow elevation of 4395. The elevation of the overflow at the 4 MG clearwell
at the SWTP is at 4040.

The SWTP serves the majority of the City, the Downer Addition, and can supply SAWS’ Soldier
Creek line. Water leaves both WTPs by gravity flow. Various automatic control valves (primarily
pressure reducing valves) control the flow of water throughout the system and into various parts
of this system. These two WTPs, automatic valve stations and looping of pipelines within the
system provide significant flexibility in the flow of water and redundancy of supply throughout
this system. Therefore, while the BGWTP mostly supplies SAWS users and the SWTP mostly
supplies City users, flows from these two plants cannot easily be categorized to the users of
these two entities.

As stated above, the BGWTP was put on line in 1993. The SWTP was initially constructed in
1962 and was upgraded in 1993. Both plants were further upgraded in recent years to enhance
their treatment processes. These recent upgrades did not increase their capacities, but
significantly increased their capability to comply with drinking water regulations, primarily Long
Term 2 Enhanced Surface Water Treatment Rule (LT2). This upgrade was primarily focused at
reducing turbidity levels to help assure the removal of Cryptosporidium, if this microbe should
happen to be present. The result of this upgrade and its improved chemical conditioning and
monitoring has reduced treated water turbidity levels. This reduction has also helped reduce
total organic carbon which in turn has helped reduce disinfection byproducts, another important
rule under the Safe Drinking Water Act.
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With this recent upgrade, both WTPs are in good condition and have been providing an
improved level of treatment since the completion of this project. There are some improvements
discussed and recommended at the BGWTP such as converting the disinfection system to on-
site generation of hypochlorite and improving sludge drying capacity.

These two WTPs provide a complete treatment train of coagulation (chemical condition),
flocculation, sedimentation, filtration and disinfection. So multiple barriers are provided to
eliminate potential pathogens, and the resulting water supply consistently complies with
stringent finished water turbidity and bacteriological requirements.

Both WTPs have had major upgrades to their clearwells in recent years. The project at the
BGWTP added a 1.5 MG concrete tank next to the 475,000-gallon clearwell that was included in
the original project. The 4 MG clearwell at the SWTP was recently rehabilitated with a new roof,
improved columns and concrete baffles. The improvements to the 4 MG tank and the added
storage at the BGWTP improved the CT (disinfectant concentration and contact time) for
inactivating microorganisms, an essential step in the treatment process. Both tanks also play
very important roles on this system as far as their storage capacity is concerned. These are the
two most important tanks on this system for storing water and providing supply by gravity flow to
meet peak demands and for emergencies. These tanks also allow the WTPs to run at consistent
rates for improved and more efficient treatment, with flow from the tanks increasing and
decreasing to meet the varying demand.

A 20-inch transmission main runs from the Big Goose Valley at Weeping Willow Lane up to the
SWTP. There is an automatic valve at this location that can allow water from the BGWTP to
enter the 4 MG tank, which can provide some operational advantages for the BGWTP if the
operators wish to do this. A recent upgrade project now also allows the higher-pressure water
from the BGWTP to fill both the filter backwash tank at the SWTP and the Northwest tank.
These filling operations are done by gravity flow using automatic valves to control the flow.
Filling the Northwest tank by gravity flow from the BGWTP allows the northwest part of the City
service area to be supplied by this WTP, rather than the SWTP where pumping is required.

While the filling of the filter backwash tank at the SWTP and the Northwest tank is valuable and
eliminates the need for pumping thus saving costs, it is another way water from the BGWTP is
used in an area previously served by the SWTP. This reduces the loading on the SWTP and
increases the number of City users that receive BGWTP water. This switch is fine, it just needs
to be considered in any water accounting exercise.

These options also allow significant service by one WTP into the other plant’s typical service
area. The SWTP can serve as far west as Beckton Hall Road, for example.

Figure 2.2 and Figure 2.3 are site maps of the BGWTP and the SWTP, respectively, and the

following photos illustrate some of the facilities at the BGWTP and the intake.
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2.3.4 Raw Water Transmission

The 30-inch RWTM is the primary pipeline to convey raw water to the WTPs and to Kendrick
Golf Course and the VAMC. This pipeline is used for all of the water supplied to the SWTP and
these two other points that only receive raw water. The 30-inch RWTM can also supply the
BGWTP, but the BGWTP’s primary supply comes from the 16-inch line between the intake
facilities and the BGWTP. This 16-inch steel line was relined several years ago and is believed
to be in good condition. It has adequate capacity for the current needs of the BGWTP.

The 30-inch RWTM was constructed in 1995-1996. It is made of coated, lined and cathodically
protected steel. There have been no issues with this pipeline in the past 20 years and it is
believed to be in very good condition. Being made of steel, it was designed for high pressure
operation. A major pressure reducing facility is located at Beckton Hall Road. 12-inch PRVs are
used to reduce pressure for the eastern portion of this pipeline. An in-line hydropower generator
was recently installed on the primary flow path through this station to generate electricity from
the head being cut at this location.

The pressures in and out of this vault run about 260 psi and 90 psi, respectively, so significant
head is being cut. This line with this pressure reduction can carry well in excess of 20 MGD
which is more than is needed for all usage points east of Beckton. If in the future additional
capacity is needed, this level of pressure reduction can be reduced and thereby increase the
gravity flow capacity of this line. It is believed this ultimate capacity of this transmission line can
approach 30 MGD; however, depending on how far this is in the future and what the internal
friction factor may be at that time, a more conservative expectation may be about 27-28 MGD.

The other RWTM in the Big Goose Valley is the 1968 vintage 20-inch ductile iron pipeline (DIP).
This line is in poor condition because of external corrosion from the soil and has not been used
in many years. It cannot be placed into service at this time. The possibility of pipe-bursting this
line with HDPE is discussed under possible improvement projects that may be recommended. If
this rehabilitation project was completed, this line would be available as a backup to provide
limited raw water supply to the VAMC and the SWTP. It is believed the ultimate capacity for this
pipe-bursted 20-inch DIP will be about 5.75 MGD, but this will need to be verified during design
phase depending on a variety of factors.

A rehabilitated 20-inch DIP could provide important redundancy for this system, because if the
30-inch RWTM was out of service, neither the VA’'s WTP or the SWTP could operate until it is
returned to service. Rehabilitating the 20-inch DIP over installing a new line has two important
advantages. The first may be cost, especially considering this is a backup line. The second is
the difficulty in obtaining easements through all the private land in the Big Goose Valley. This
would be a very difficult, expensive and time-consuming proposition. It is believed most
easements for the 20-inch line are 30-feet wide and still exist, but a more detailed assessment
is needed should this become an actual project.
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2.3.5 Hydropower Generator

As noted in the raw water transmission main discussion, a hydropower generator was recently
installed (2017) in the 30-inch RWTM at the Beckton Hall Road PRV vault. The generator
installed is a Soar GPRYV (generating pressure reducing valve) Micro Francis Turbine Model
Number 1L12-22-9.0, Serial Number 1053-161004, rated for 366 ft of head and a flow of 11.1
CFS (5000 gpm or 7.2 MGD) to produce 251kW (kilowatts of power). This turbine works in
parallel with the existing PRVs.

To date, the City hasn’t been able to realize the income potential originally anticipated due to a
few reasons. The new generator has had issues with vibration and the generator has shut down
and been off line because of these vibration issues.

Also, the City has had a difficult time maintaining enough flow through the 30-inch RWTM to
allow the hydropower generator to continuously produce power. The minimum flow setting is for
the wicket gates to be set at 7% open, which corresponds to 1.6 MGD or 2.5 CFS. At flows
lower than this, the turbine shuts down. The City requested that this study evaluate some
options for maintaining the flow in the 30-inch RWTM above this minimum to generate an
acceptable amount of power. These options and a brief discussion of them are as follows:

¢ Maintain higher production rate at the SWTP. This would require periodically
overflowing the 4MG tank at the SWTP. When this happens, the overflowed water runs
down Gillespie Draw and eventually back into Big Goose Creek. This option is not
desirable because of the cost to treat the wasted water.

As discussed under 2.3.3, certain areas can be served by either of the two WTPs. Since
the BGWTP is at a higher elevation it can serve more areas by gravity than the SWTP.
So it is possible to increase flow through the SWTP and reduce the production by the
BGWTP, however this impacts other considerations such as operational efficiencies and
the possible need for pumping, so the decision to increase the service area of the
SWTP cannot be made based on hydropower generation alone.

e Set the GPRV to operate based on flow and allow a pressure relief valve on the 30-inch
RWTM to operate and “blow off’ the additional water (water goes back into the creek).
We do not recommend deliberate over pressurizing of the 30-inch RWTM and counting
on the pressure relief stations to automatically control the flow in the line. This would
likely cause surging in the line and inconsistent flow rates.

¢ Install an automatic valve on a blow off near Big Goose Creek and open this valve to
maintain higher flow rates. This valve would communicate with the GPRV via SCADA.
This option would probably work well hydraulically but would depend on a SCADA
signal to adjust flow rates.
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¢ Install an automatic valve in the Beckton Hall Road PRV vault that would divert water
from the 30-inch RWTM to the 20-inch RWTM. The RWTM would then discharge this
water to Big Goose Creek. This option is the most desirable from a cost and operational
standpoint. The automatic valve could be controlled directly by the GPRV controls, as
they would be located in the same vault. Also, it is possible that this valve could be set
to maintain a set HGL (that would correspond to a minimum flow rate in the 30-inch
RWTM) and operate independently of the GPRV. The concept of discharging raw water
back to Big Goose Creek was discussed with WYDEQ. They confirmed that a discharge
permit would not be needed since there is no chemical addition to the water at the
intake facilities. Email confirmation of this is included in the project notebook. For the
water discharge, the ideal location would be approximately 2000 feet to the northeast of
the Beckton Hall Road PRV Vault.

The design of this control and discharge facility needs to include a mag meter so the flow back
into the creek can be measured and accounted for, and a discharge point that does not cause
erosion and can accommodate spring high water levels. This point must also be easily
accessible. The condition of the portion of the 20-inch RWTM used for this purpose (if it is
decided to use the 20-inch as presented above as opposed to dumping water out of the 30-inch
RWTM) also needs to be evaluated.

2.3.6 Treated Water Transmission

There are many key treated water transmission mains in the SWS. With the exception of the
second main listed below (the 24 — 16-inch DIP line through the airport, to the Girl's School and
over to the College), it is believed the ones on this list are in good condition. However, there are
other older CIP/DIP transmission mains that are slowly deteriorating due to corrosion and will
need to be replaced in the coming years. These lines include the transmission mains leaving the
SWTP and carrying 4040 (and then 3952) water into the City’s primary service area.

These key transmission lines are briefly summarized below:

e The 20-inch Big Goose pipeline. This 12-mile long line carries all the BGWTP water
to the Big Goose and Little Goose Valleys and supplements flow into the City in
multiple locations. A major PRV station is located on this line at Beckton Hall Road.
Since this line runs at high pressure at its eastern end and should a PRYV fail, the
pressure will increase even further, a pressure relief valve station is located about
1200 feet west of the eastern end of this line on the airport.

e The 24-inch, 20-inch, 16-inch DIP through the Airport and over to the College. This
DIP is in a deteriorated condition due to corrosion and has had several significant
failures. This main was installed in 1979. It is a very important (essential)
transmission main and should be replaced as discussed under recommendations. It
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carries primarily higher pressure BGWTP water but can carry SWTP water if the
circumstances require.

The 16-inch DIP south along Girl’'s School Road to Big Horn. This is a cathodically
protected DIP and carries the water supply for the Little Goose Valley to Big Horn
and fills the Big Horn tank. This is gravity flow from the BGWTP to this tank.

The 12-inch main along Highway 87 south of the college. This line carries all the
water supply for the area south of the college to the Woodland Park School area.
This line will have to be relocated due to an upcoming WYDOT project.

The 16-inch line through the college and up to Southeast tank and then north on
East Ridge Road. This line carries BGWTP water to the Southeast Sheridan area
and fills the Southeast tank. Water can then flow north along East Ridge Road.

The 20-inch line through the City, out East 5" Street and connecting to East Ridge
Road. This line carries higher pressure 4040 SWTP water across the City to the
higher ground on East 5" Street and connects to the East Ridge Road line. It also
supplies the downtown 3952 zone through PRV stations.

The 20-inch PCCP line from Weeping Willow north to the SWTP. This line carries
higher pressure BGWTP water to the SWTP area and can fill the Northwest tank.

The two 24-inch lines leaving the SWTP. These two lines carry most of the SWTP
water to its service area, which is the western hill (4040) zone, the South Hill area
across the valley, and the downtown 3952 zone through PRV stations.

The 12-inch line from the South Low tanks down Leopard Street. This line can both
fill the South Low tanks from the downtown area or carry water from these tanks to
the large downtown service area.

The two 16-inch cross-valley lines running south from the North Low tanks. These
two lines (one cast iron and one relined steel) carry SWTP water across the valley to
the South Low tanks and the large South Hill pressure zone. They also serve the
users in the eastern end of the Big Goose Valley.

The 16-inch line running up to the Northwest tank and then over to Mydland. This
line fills this tank and serves a large area west of Mydland Road and can supply east
of Mydland through PRV stations.

The 16-inch line running north off this line, around to the north end of Sheridan.
From the above line, this 16-inch line loops around the northwest side of Sheridan
and connects into the North Main area. This important line serves the Industrial Park
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and the area around the new north interchange. This line includes two PRV stations
so serves three different pressure zones.

There are many smaller transmission mains that come off the above mains. These mains also
serve many distribution systems, supply tanks, and provide water to both booster stations and
PRV stations. In many cases there are backup flow paths to the primary flow path. However, in
several cases, the above line is the sole supply source to its service area, so its condition needs
to be monitored with repairs and upkeep made as needed.

An overview of the SWS, including these and other transmission mains is shown in Figure 1.1.

Figure 2.4 shows the transmission mains in the Big Goose Valley which carry all the water to

system users and to the SWTP.

These transmission mains are key not only to the operation of the system as it currently exists,
but in planning for expansion to serve growth. Since growth will continue to take place,
analyzing the capacity of these transmission mains and how they can be further extended to
serve additional areas within this system’s service area, are an important part of this study.

Figure 2.8 shows the capacity of these transmission mains as well as the rest of the water
supply system in Big Goose for the SAWS system.

2.3.7 Storage Tanks

There are several important storage tanks which are used to supply water by gravity throughout
the SWS. Most of these tanks benefit both the City and SAWS users. These tanks are on
multiple pressure zones and allow the system to operate as dependably as it does. All tanks are
concrete that are buried up to their roof. Being made of concrete and burying them in this
manner provides the following advantages:

e They are very low maintenance (do not require recoating).

e They should have a very long life (should be 100 years).

e They help protect water quality by keeping the water cooler in the summer.

e They help prevent freezing conditions in the winter.

o They are easier and safer to access for operation and maintenance.

e They can have supplemental equipment installed in them such as the mixing
equipment proposed for the Big Horn tank.

e They are not as noticeable which adds to the security of the system.

o Aesthetically they have advantages over above-ground tanks.

Tanks on this water system are summarized in the following table.
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Table 2.1 - Storage Tanks

OVERFLOW
TANK NAME SIZE ELEVATION COMMENTS
Head reduced to an HGL of <4250 at Beckton
BGWTP Clearwell | 0475+15 4395 R
MG Road PRYV. (This setting is adjustable)
Serves the 3952 and 4040 pressure zones in
SWTP Clearwell 4 MG 4040 . »
and around Sheridan. Recently rehabilitated.
North Low 2.08 MG 3952 Three separate inter-connected tanks.
South Low 2.04 MG 3952 Three separate inter-connected tanks.
Serves a large area in NW Sheridan but can
Northwest 1.0 MG 4160 ]
supply back down to the Big Goose valley.
This tank has turnover issues because of low
Southeast 1.25 MG 4040 o _
demand. It is important for fire storage.
Big Horn 1.0 MG 4160 Serves Little Goose Valley.
Bradford Brinton 0.5 MG 4276 Serves Big Horn area.

Storage tanks are provided on the system to:

o Help meet peak demands (they fill during the lower demand time of the day and help
meet the peak demands which occur at certain hours).

e Provide fire flows (which are typically the highest demands on a water system). For
example, the design fire flow for commercial areas is 2500 gpm for 2 hours, which
equates to 300,000 gallons that must be kept in storage.

o Provide storage for emergencies when certain supply components or electrical
power may be down.

¢ The tanks at the WTPs provide CT for treatment.

¢ Allow water diversions and the WTPs to operate at steadier flow rates, for improved
operation and easier use of the water rights available.

Therefore, there is over 13 MG of gravity storage on this water system. Section 13 of DEQ’s
Chapter 12 states that “Water systems serving in excess of 500,000 gallons on the design
average daily demand shall provide clearwell and system storage capacity equal to 25% of the
design maximum daily demand, plus added fire storage based on recommendations established
by the State Fire Marshall or local fire agency.”

Therefore, from only looking at the total storage capacity, there is more than enough storage on
this system. These tanks are on multiple zones and serve different areas of the system
however, which must be considered. There are issues with turnover in the Southeast tank, so
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possibly this tank should be operated at less than full, and/or allowed to drain down several feet
before it is refilled.

The two clusters of three tanks (North Low and South Low) have operational issues due to the
interconnecting piping, and old valves and other appurtenances. These tanks were assessed
under the modeling task to see if it can be recommended to downsize the storage volume at
these two locations to 1 MG. In any case, site upgrade projects are needed to either make the
tanks work better as a set of three, or to eliminate two of the three tanks for simpler operation.

No other improvements are recommended at these tanks at this time.

2.3.8 Pump and Booster Stations

There are 18 pump or booster stations on this water system. Pump and booster stations are
differentiated as follows:

o Pump stations are larger, above-ground stations that fill a tank or provide fire flows
(and therefore have auxiliary power).

o Booster stations are smaller, below-ground stations that boost the pressure into a
closed system that is above the hydraulic grade line of the services area. They utilize
VFDs to maintain a constant pressure and are what keeps their particular service
area at the proper pressure.

The pump stations on this system are as follows:

e Airport pump station. This pump station rarely operates since gravity flow meets the
demand from BGWTP into Southeast Sheridan and the Little Goose Valley and is
able to fill the Big Horn tank. If this cannot happen, this pump station can be used.
This station monitors the level of the Big Horn tank, and it can be set so that if the
level ever falls below a set-point, it will turn on to increase the flow rate in the pipeline
from the Big Goose Valley, to keep this tank properly filled. As discussed in the
modeling section, this pump station may be needed as demands increase in the
future. This station is actually two stations in one, with the first being two high
capacity, constant speed pumps that can simply fill the Big Horn tank more quickly.
The second being a smaller VFD driven pump that can be used to increase the flow
to a lesser and more controlled rate, providing flexibility within this station.

e Big Horn pump station. This station takes water from the Big Horn tank and delivers
it to the Bradford Brinton tank, which is the next higher-pressure zone. Its design flow
rate is 350 gpm.

¢ Northwest Pump station. This station takes water from the 4 MG tank at the SWTP
and fills the Northwest tank, which in turn supplies water to much of northwest
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Sheridan. Since this tank can also be filled by the BGWTP, this station is not always
used. Its design flow rate is 2600 gpm.

e Southeast pump station. This is a 1000-gpm pump station which delivers water to
the subdivisions in southeast Sheridan, along Highway 14 east of Skyline Drive.
There is no storage tank that serves these subdivisions by gravity, therefore this
pump station ramps up and down to meet the varying demand created by the users
that it serves. It includes auxiliary power because of its large service area and that it
provides fire flows.

The 14 booster stations on this system (in the SAWS service area) are as follows:

e Beaver Creek

e Beckton Hall

¢ Big Horn Ranch (Jack Drive)
e Big Horn West (Crown)

o Jeffries Draw (Paradise)

o Keystone #1

o Keystone #2

e Knode

o Parker Draw (Dow)

e Powder Horn

e Rapid Creek

e Rocky Hills

e Timm Drive

e Woodland Hills (Dee Drive)

The booster stations are on the SAWS system and serve smaller closed distribution systems on
higher ground in these rural areas. They are all tri-plex pump set-ups with VFDs to maintain a
constant discharge pressure despite the varying demand of their service area. These stations
(along with Big Horn and Southeast) have been upgraded in recent years with new pumps,
controls, VFDs, flow meters, and SCADA.

Three trailer-mounted auxiliary power generators have been obtained and strategically located
throughout the system to provide power to these stations should utility power be down. The
electrical supply to some of these stations was upgraded for compatibility to these generators.

With the significant upgrading of these stations and bringing them into a SCADA system, there
are no further recommendations for improvements to these stations at this time.

One last booster station that is not included in the above list is Box Cross. This is an existing
station that has not been needed since the 20-inch Big Goose pipeline was constructed but is
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available to boost the pressure into its small area if needed. It may be needed in the future as
demands increase in the Little Goose Valley.

With the completion of this upgrading project and SCADA system to monitor performance data,
an effort is underway to gather appropriate data to be brought into a year-end report on each
station. These reports can then be used to verify design assumptions made during the
improvement project and assess the capability of each station to support additional users. The
hydraulic water model will also be a part of this assessment.

Figure 2.5 shows the location of these stations. Table 2.2 summarizes statistics on the stations
after the upgrading project that is discussed above. If the data presented are being used to
design improvements or serve additional users, the data should be verified that it is current and

correct.
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Table 2.2 — Hydraulic, Electrical, and Pump Data for Booster Stations

} | ) . Low Elevation | High Elevation ) ngt_‘ Low High Existing Service
Suction |Discharge| Design . No. of [Elevation Low Elevation | Elevation | Pressure | Pressure
. Design | No.of [ HP of of the of the R Upstream | Downstrea | Voltage (Must

Booster Station | Pressur | Pressure | Flow Users | of Pumps L o of the Service of the of the of the - "

N A TDH (ft) |Pumps | Pumps Distribution | Distribution X A ) HGL (ft) | m HGL (ft) | verify if performing

e (psi) (psi) (gpm) Served (ft) Area (ft) Service Service Service .
System (ft) System (ft) i R any electrical work)
Area (ft) Area (nsi) | Area (nsi)

Beaver Creek 57 136 100 182 3 5 61 4,077 4,065 4,260 4,064 4,260 61 141 4,225 4,390 277/480V, 3PH-4W
Beckton Hall 125 150 70 58 3 1.5 22 4,108 4,115 4,355 4,114 4,355 45 148 4,390 4,455 120/240V, 1PH-3W
Big Horn Ranch 57 107 110 126 3 3 19 4,143 4,141 4,210 4,141 4,281 47 108 4,274 4,390 120/240V, 1PH-3W
Big Horn West 50 98 220 116 3 7.5 57 4,168 4,168 4,267 4,164 4,237 66 100 4,274 4,394 277/480V, 3PH-4W
Jeffries Draw 50 120 210 230 3 10 111 3,996 3,999 4,155 3,995 4,168 40 119 4,112 4,270 277/480V, 3PH-4W
Keystone #1 40 98 55 155 3 3 8 4,048 4,048 4,150 4,048 4,150 55 98 4,150 4,274 120/240V, 1PH-3W
Keystone #2 52 125 42 165 3 2 7 4,150 4,156 4,349 4,152 4,345 39 125 4,270 4,440 120/240V, 1PH-3W
Knode 52 104 240 126 3 7.5 54 4,036 3,992 4,129 3,987 4,157 52 125 4,150 4,276 277/480V, 3PH-4W
Parker Draw 55 110 135 117 3 5 37 4,262 4,257 4,402 4,252 4,424 36 114 4,389 4,516 277/480V, 3PH-4W
Powder Horn 50 128 60+ 193 4 .5, 15,15, 10| 46 4,156 4,164 4,230 4,150 4,240 95 131 4,225 4,452 277/480V, 3PH-4W
Rapid Creek 80 140 40 120 3 1 8 4,192 4,200 4,426 4,200 4,427 45 136 4,390 4,515 120/240V, 1PH-3W
Rocky Hills 54 85 70 70 3 1.5 15 4,059 3,979 4,107 3,970 4,116 54 123 4,170 4,255 120/240V, 1PH-3W
Timm Drive 70 145 40 120 3 1 7 4,036 4,032 4,052 4,052 4,210 82 138 4,225 4,370 120/240V, 1PH-3W
Woodland Hills 55 100 50 160 3 2 7 3,999 3,998 4,067 3,998 4,081 85 100 4,116 4,230 120/240V, 1PH-3W
Southeast 63 115 1000 120 4+2 | ??,25 3,892 4,040 4,160 480V/3PH
Northwest* 8 63  [1500/2600 155 3 75 4,015 4,040 4,160 480V/3PH
Big Horn* 8 60 350 120 2 20 270 4,138 4,183 4,176 43 4,160 4,276 60/230/480V/3PH
Boxcross Road 70 75 42 170 2 5 20 4,063 4,047 4,078 4,046 4,082 81 97 4,225 4,270 120/240V, 1PH-3W
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Numbers shown can be approximate. Periodic updating of table is required.
*These two stations pump to a tank (pumps are either on or off). All the other stations have VFDs to maintain a constant discharge pressure (pump into closed system).




Sheridan Water Master Plan
WWDC Level | Study-Final Report

2.3.9 Automatic Valve Stations

There are many types of automatic valves on this water system, each of which has their own
important functions to carry out. Most of these valves are housed in underground vaults, pits or
stations. The types of automatic valves and their purpose are:

e Pressure reducing valve (PRV). PRV stations are the most common type of automatic
valve station and are essential to the operation of this water system. They reduce the
pressure to a constant, adjustable downstream pressure regardless of the flow rate.
These stations vary considerably in size (design flow rate), pressure reduction,
configuration, and areas they serve.

o Pressure relief valve. With gravity flow, over-pressurization of a part of the system is
possible in the event of something not working properly. There are several pressure
relief valve stations located in this system to open and dump water should the pressure
exceed the set amount on the valve. Typically, this set pressure is 15-20 psi above the
normal operating pressure.

o Altitude valve. An altitude valve is needed at a tank when the transmission main
supplying it normally operates at a higher HGL than the tank overflow. There is only one
altitude valve on this system, at the Big Horn tank.

o Check valve. Check valves prevent flow from a normally higher-pressure area to a
normally lower-pressure area but allow flow through if for some reason the higher
pressure is reduced, and flow is desired from the lower pressure area.

e Pressure sustaining. These valves monitor upstream pressure and open when the
upstream pressure exceeds a certain set point, thus controlling that upstream pressure
or helping to sustain steadier flow in a certain transmission main. There is a pressure
sustaining valve at the 4MG tank at the SWTP, which can allow BGWTP flow into this
tank under certain conditions.

e Flow control. Flow control is done in conjunction with another function such as pressure
reduction, when it is desired to not allow flow through the valve beyond a certain set
amount. The new PRV in the Girl School Gate vault that opens to allow make-up water
into the Southeast tank when the water level drops, also includes flow control.

o Combination air release/vacuum relief (air/vacs). Air/vacs are installed at high points on
transmission mains to release air (both larger quantities when filling the line and smaller
guantities that accumulate as dissolved air is released from the water) and relieve a
vacuum that can occur when the line is dewatered. Air/vacs are typically housed in
manholes, with an isolation valve ahead of them. Air/vacs are important to maintain the
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hydraulic capacity of the system and to help protect the lines against surges. There are
many air/vac valves on the transmission mains throughout this water system.

Most of these valves operate simply with the water pressure available to them (hydraulically).
Some of them utilize electricity for more sophisticated operation.

There are approximately 50 PRV stations on this water system. About 30 of these stations are
in the SAWS system and 20 are in the City system. These are very important stations that allow
the system to operate as it does, which is to utilize gravity flow to the greatest extent possible to
minimize pumping. These stations reduce higher pressure from a main line to a lower, constant
downstream pressure for the area each station serves. More stations are occasionally added,
so it is important that they be similarly designed for uniformity and ease of O&M. Diaphragm
actuated valves have been selected, and Cla-Val and Singer may be used as they are similar
and proven reliable. With two valve brands, competition is also provided.

While there are some standard design practices that apply to every station, each station needs
to be designed for its specific flow, pressure and role in the system. Refer to Section 6.5 for a
discussion on certain design requirements.

Many of the older PRV stations were recently reconstructed to remove valves that were no
longer functioning properly. Six of the more critical stations also had SCADA monitoring added.
While SCADA monitoring of these stations is valuable, this effort was also a test to assess how
valuable, for determining potential future expansions of the SCADA monitoring for PRV stations.
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Figure 2.6 shows the locations of the PRV stations on this system. Table 2.3 summarizes the
hydraulics relating to these stations after the recent upgrade project. If the data presented are
being used to design improvements or serve additional users, the data needs to be verified that

it is current and correct.

The single most important PRV station is the Beckton Hall Road PRV. This is located on the 20-
inch treated water transmission main and reduces the hydraulic grade line (pressure) from the
BGWTP (4395) to approximately 4212. The HGL for the line leading from the Beckton Hall Road
PRV is adjustable (it has been set as high as 4262, for example). The pressure leaving this
station was recently adjusted downward to the HGL stated above as it was found that it was not
required to maintain the higher pressure that it was previously set at. Pressure leaving PRV
stations should be not be set higher than is needed to provide the pressure required in their
service area.
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Table 2.3 — PRV Station Set Points

Diameter Pressure Hydraulic Hydraulic

Elevation (Larger Setting Grade Grade (To) PressurelIn Pressure
(ft) Valve) (in) (psi) (From) (ft) (ft) (psi) Out (psi)
1- KroeLn. PRV 3830 & 50 4024 3541 a4 48
2- 3rd & Main PRV 3729 B 92 4023 3542 128 92
3 - 3rd & Sheridan PRV 3735 8 92 4024 3548 125 92
4 - Downer PRV 3832 12 52 4019 3952 81 52
3- Dana PRV 3805 13 37 4020 3957 93 66
6- Mydland/Hillpond 3918 8 53 4161 4038 105 52
7 - 5th/Mydland PRV 3927 8 49 4160 4043 101 50
8- NW Tank to South Hill Area 3930 B a7 4167 4042 94 40
10 - BGWTP to NW Tank ACV 4022 5] 58 4230 4151 50 56
11- SETank PRV 3862 10 64 4030 4028 73 72
12 - College PRV 3818 B a0 4141 3957 140 [=4]
13 - Airport South 3938 6 76 4224 4114 124 76
14 - Airport North 3924 8 62 4227 4068 131 62
15 - Upper Don Ena PRV 3930 3 69 4207 4092 120 70
16 - Lower Don Ena PRV 3842 8 (-] 4200 3954 155 66
17 - Lane Lane 3860 2 60 4142 4022 122 70
18 - Briges PRV 3342 i3 130 4212 4142 160 130
19 - Brayton 3866 6 55 4194 3993 142 55
20 - Sawmill Lane PRV 3877 4 93 4200 4073 140 85
21 - Pierce Road PRV 3924 4 B4 4224 4109 1320 20
22 - Beaver Creek PRV 3542 8 91 4242 4150 130 S50
23 - Owl Creek Rd. PRV 3940 4 93 4240 4148 130 S0
24 - Timm 5t. PRV 3990 4 75 4267 4175 120 20
27 - Beckton Hall Rd PRV 4025 12 B 4393 4224 160 86
29 - Big Horn Rd. PRV 4106 4 67 4383 4256 120 65
30 - Whitetail Meadows PRV 4126 4 70 4449 4288 140 70
31- Wild Turkey PRV 4035 2 95 4418 4303 140 90
32 - West Brundage Lane 3928 5] 50 4205 4044 120 50
33 - East Brundage Ln. PRV 3793 G 62 4031 3936 103 62
34 - Girls School Morth 3831 B 114 4181 4114 143 114
35 - Girl's School Rd. PRV 3876 10 62 4204 4019 142 62
35 - Girl's School Rd. Small PRV 3876 3 67 4204 4031 142 67
36 - Girls School South (Short Road) 3936 3 77 4209 4114 118 77
37 - Mtn. Shadows North PRV 3887 5] 82 4222 4076 145 82
38 - Mtn. Shadows South PRV 3882 & B6 4222 4076 147 84
39 - Home Ranch Circle 3888 B 70 4220 4050 144 " 0
40 - Home Ranch Place 3891 6 66 4221 4044 143 " 65
41 - County Rd. 66 PRV 3893 ] 55 4205 4036 135 i 62
432 - Paradise Park Rd. PRV 3902 3 90 4221 4110 138 " 90
43 - Swaim Rd. PRV 3914 5] 96 4219 4136 132 i 96
44 - US Highway 87 PRV 3917 8 76 4217 4093 130 " 76
45 - Landon Ln. PRY 3962 4 87 42053 4161 105 i 86
46 - Knode Rd. PRV 3962 5] 82 4216 4147 110 " 80
47 - Powder Horn Road/Canyon View 4054 2 55 4280 4181 98 " oss
48 - Powder Horn Entrance PRV 3984 13 B0 4192 4169 90 " 20
49 - Pinehurst PRV 4028 5] 80 4217 4213 82 i 80
50 - NW Transmission South 3942 10 40 4159 4034 94 " 40
51- NW Transmission Maorth 3834 10 44 4033 3936 a7 i 44
Cloud Peak Ranch PRV 3949 8 62 4159 4092 91 " 62
Morrison Ranch PRV 3920 ] 52 4200 4040 121 i 52
MNew 17 th Street PRV 3718 3 74 3952 3889 101 " 74
New Dove Tail Lane PRV 3711 8 78 3951 3891 104 " 78

Note: All data shall be verified if used for design.
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2.3.10 Pressure Zones

This water system utilizes many pressure zones because of the great difference in elevation
served. A good example is these differences is from elevations along Big Goose and Little
Goose Creeks in the valleys to the hills paralleling the creeks, and the higher ground in the
southern and western parts of the service area. Both PRV and booster stations, as well as
storage tanks, are located and designed to help allow the system to operate at the proper
pressure during varying flow conditions. The pressure coming off the mains in many locations is
at a pressure higher than can be used by the user in order to carry this higher pressure to
another location without the need to add pumping. In these cases, small PRVs in the user’s
service line (such as in their meter pit) are used to reduce the pressure in their service line.

The pressure zones in the SAWS system were established to provide users water pressure in
the 40 to 90 psi range. The City design standards state the static pressure in the system should
range between 40 and 110 psi under average day conditions. DEQ (and City standards)
requires that pressures be maintained above 35 psi under all working conditions (peak hour
demand), and above 20 psi at ground level in all points in the system under all conditions of flow
(such as fire flows).

Since the pressure zones in the SAWS portion of the system were designed to provide between
40 and 90 psi, and at that time the City needed only two pressure zones to cover the range in
elevation of its service area, these are the pressure zones presented in the table below. The
allowance in the City standards to go to 110 psi is fine as new zones are created or service in
existing zones is extended, with the proper design considerations. It is recommended that any
time the pressure to a user under static (low demand) conditions exceeds 80 psi, that individual
PRVs be installed (or be recommended to be installed) in their service lines.

The minimum pressure in a service area should not be less than 40 psi under all average day
conditions. This allows for modest losses in pressure for peak hour demand and for the
locations of usage being slightly higher than the main. If these conditions are such that the
reduction in pressure is likely to be more than 5 psi, than a minimum pressure greater than 40
psi should be used in that circumstance.

The HGL or tank overflow elevation which sets the pressure for the particular zone is the
maximum hydraulic grade established for that zone or particular service area. Not all zones
have tanks, and in many cases the HGL is established by a PRV or booster station. For smaller
closed distribution systems an HGL slightly different from those in this table may be used to
provide the best pressure for the elevations within its particular service area.

Figure 2.7 shows the pressure zones throughout the system.

Table 2.4 provides general information on the elevations throughout the SWS service area and
therefore its pressure zones. As expansions of the service area takes place, new zones or
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adjustments in these zones may need to be considered. The minimum and maximum elevations
shown in this table are such that they are generally within the 40 to 90 psi range under low
demand conditions. In some service areas these elevations can deviate from those listed as
long as this is considered during the design phase.

These elevations need to be used with caution and reviewed on a case-by-case basis
depending on the location within the system and the hydraulic conditions that serve the area.

Table 2.4 - Pressure Zones

HGL or TANK

MAXIMUM MINIMUM OVERFLOW

ELEVATION ELEVATION ELEVATION
New North End Zone 3760 3700 3890
City low zone 3850 3715 3952
Zone 1 (City high zone) 3946 3830 4040
Zone 2 4066 3946 4160
Zone 3 4182 4066 4276
Zone 4 4298 4182 4390
Zone 5 4414 4298 4506
Zone 6 4530 4414 4622

Throughout this extensive system either booster stations or PRVs are needed to move from one
zone to another. Looping cannot be done between distribution systems of different pressure
zones without installing a booster station or PRV.

2.3.11 Distribution

Distribution systems serve the individual water users. They come off transmission mains or are
served by storage tanks, booster stations or PRV stations. There are many distribution systems
through the SWS. One item that separates one distribution system from another is its elevations
or its pressure zone. Much of the City system is in the 3952 pressure zone and is basically one
distribution system. The Downer Addition is a separate distribution system (which is owned by
the Downer Neighbor Improvement & Service District). In the SAWS system elevation
differences creates several separate distribution systems that have separate supply facilities.

Sometimes distributions systems are separated by closed valves, such as between the South
Hill area and the rest of the City’s system. It is important to know which valves are closed and to
have these depicted correctly in the GIS and hydraulic model.

Most distribution systems are operated within the standard pressure ranges as discussed under
Pressure Zones. In some cases, they may operate at higher pressures and require PRVs in
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each service line. Operating at the pressures they do, most distribution lines in recent years are
made of C900 DR18 PVC. Most of the SAWS distribution systems and the Downer distribution
system are newer and utilize PVC pipe. Many of the City systems also utilize PVC pipe either
because they are newer or because the older pipe has been replaced. These PVC pipe
distribution systems have been performing well and should continue to perform satisfactorily for
many years to come.

Many of the older parts of the City have either cast iron (CIP) or ductile iron (DIP) pipe for their
distribution systems. PVC pipe was not used in the City until about 1995. Many of these
systems of iron pipe have been experiencing corrosion from the soil, which creates failures that
must be repaired. In many areas of more corrosive soils these lines have been replaced in the
last 20 years, but other areas with iron pipe remain and should have replacement projects
phased in.

While CIP can date back 100 years or more and DIP installations in Sheridan typically are 30 to
50 years old, the DIP systems are experiencing similar (or more severe) issues because of their
thinner pipe wall. It is recommended that these older iron pipe distribution systems continue to
be replaced as neighborhood projects can be put together as part of other infrastructure
improvements. It will take a long time to replace all of the iron pipe systems, but progress should
continue to be made as it has been in recent years.

Two maps of the City’s distribution system showing water line leaks due to corrosion are
included in Appendix F. These figures show the leaks from the period of 1977 through 1999 and
from 2000 through 2018. The replacement of older iron-pipe distribution system lines with PVC
pipe started in about 1995. Since that time about 200 blocks of these lines have been replaced.
These figures show the results as to where the iron lines have been replaced; however, they do
not indicate a significant overall reduction in the number of corrosion leaks. Therefore, the pipe
in some areas continues to deteriorate. These areas appear to coincide with the areas identified
as having the more corrosive soils in the 1999 Soil Corrosion Study. It is recommended that the
City continue with a program for the replacement of these distribution systems prioritizing areas
based on where the most leaks have been occurring.

Concerns with the iron pipe distribution systems include:

e Continued corrosion from the soils and the need to repair leaks.

e The leak repairs, as they potentially allow unsafe water into the pipe.

e Disruption of service with leak repairs.

e The cost of the leak repairs, and how they take the operators away from other duties.

e The older CIP typically has tuberculation (internal corrosion) issues that can deteriorate
the water quality and negatively impact hydraulics.

e Many of the older CIP systems are 4-inch which do not meet current standards for size.

e The iron pipe systems often have valves and hydrants that don’t work well.
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e The CIP can have lead gaskets or joints with slow leaks leading to water loss.
o Fire flows are typically reduced in the areas served with CIP systems.

As new or replacement distribution systems are planned, the locating of isolation valves (gate
valves), hydrants for fire protection and flushing to maintain water quality, and the looping of
lines whenever practical are important design criteria. Another important task is a properly
located and sized transmission main through larger distribution systems.

Especially in the SAWS system where extensions are proposed to areas of higher elevation, a
thorough hydraulic analysis to assure it will receive proper pressure under all demand
conditions, is essential. While booster stations will increase the pressure to distribution systems
at higher elevations, they are expensive to construct and operate, and should only be added to
the system when they can be adequately justified.

2.3.12 Raw Water Delivery

As discussed under Section 2.3.4, the 30-inch RWTM delivers water diverted from Big Goose
Creek and pretreated at the Intake facilities, to the four delivery points of the BGWTP, SWTP,
Kendrick Golf Course and VAMC. This past year, an agreement was made with Wild Rose
Improvement and Service District to deliver raw water from this same pipeline to this District for
irrigation use within the Don Ena Subdivision.

A summary of this agreement is presented below. It is noted that the water provided is Wild
Rose’s water, so does not come out of the City’s water rights. If in the future any similar
arrangements might be made with other entities, as long as the details of such agreements
allow the City to control the delivery of raw water as was done in this case (and the entity
provides their own water rights), they should be acceptable. The 30-inch RWTM is very valuable
asset that can deliver raw water to many locations under pressure. The pressure is valuable as
opposed to diverting raw water from an open irrigation ditch.

Using raw water for irrigation as opposed to treated water is positive for this water system, as
discussed elsewhere in this study. A major factor in this and any future arrangement is that the
other entity provide the water supply, such as shares out of Park Reservoir. And then at the
year-end accounting of water diverted, delivered and used throughout the system, Wild Rose
(and any other delivery point added later) must be added to the spreadsheet.

Wild Rose owns 60 shares (72 ac-ft) within Park Reservoir and this is the water that will be
diverted by the City, carried in this RWTM and delivered to the District. With a 10% conveyance
loss between the reservoir and the diversion point, this amounts to 64.8 ac-ft. If the rate of
delivery to Wild Rose is 0.5 cfs, this quantity of water will be consumed in 65 days.

A summary of key points from this agreement follows:
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The agreement is for 30 years, however, if there becomes a capacity issue in the City’'s
facilities, it can be terminated sooner.

The 30-inch RWTM has excess capacity for many years to come, and this arrangement
is conditioned on that excess capacity being available.

A connection to the 30-inch RWTM with a meter will be provided close to Don Ena so
water can be supplied to their separate irrigation system.

The City will manage the release and delivery of the water from Park Reservaoir.

The City will charge Wild Rose $0.76/1000 gallons for the diversion, conveyance and
delivery of this water to their meter.

If Wild Rose desires water supply beyond their shares in Park, the City may provide
water out of their water rights provided they have this excess quantity available at the
time. The cost for this water is $30/ac-ft plus the above conveyance charge.
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PRV #27
Beckton Hall 20" PRV
Pressure In: 160psi
Pressure Out: 86psi
Valve Size: 12", 6"

PRV #29
Big Horn Rd PRV
Pressure In: 120psi
Pressure Out: 65psi
Valve Size: 4", 3/4"

PRV #23
Owl Creek PRV
Pressure In: 130psi
Pressure Out: 90psi
Valve Size: 4", 3/4"
PRV #22
Lower Beaver Creek PRV

Pressure In: 130psi

Pressure Out: 90psi

Valve Size: 8", 1.5"

PRV #24
Timm St PRV
Pressure In: 120psi
Pressure Out: 80psi
Valve Size: 4", 3/4"

-

PRV #21
Pierce Road PRV
Pressure In: 130psi
Pressure Out: 80psi
Valve Size: 4", 1.5"

PRV #10
BGWTP into NW Tank PRV
Pressure In: 86psi
Pressure Out: 56psi
Valve Size: 6"

PRV #15
Upper Don Ena PRV
Pressure In: 125psi
Pressure Out: 69psi
Valve Size: 8", 1.5"

PRV #17
Lane Ln PRV
Pressure In: 122psi
Pressure Out: 70psi
Valve Size: 2"

PRV #18
PRV #20 Briggs Road PRV
Sawmill PRV Pressure In: 160psi
Pressure In: 140psi Pressure Out: 130psi
Pressure Out: 85psi Valve Size: 6", 1.5"
Valve Size: 4", 3/4"

PRV #31

Wild Turkey PRV

PRV #16
Lower Don Ena PRV
Pressure In: 155psi
Pressure Out: 66psi
Valve Size: 8", 1.5"

PRV #19
Brayton PRV
Pressure In: 153psi
Pressure Out: 55psi
Valve Size: 6", 1.25"
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Pressure In: 140psi
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PRV #30
Whitetail Meadows PRV
Pressure In: 140psi
Pressure Out: 70psi
Valve Size: 4", 3/4"
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Figure 2.8 Big Goose Supply Capacity
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3.0 INVENTORY, EVALUATION, AND GIS
3.1 EXISTING INFRASTRUCTURE EVALUATION

Existing infrastructure for the Sheridan water system was reviewed and assessed under this
task. This included discussions with City staff, including the intake and WTP operators, Utility
Maintenance, and Engineering. Various site visits were conducted as well. The hydraulic model
was used to evaluate the ability of the existing system to provide the current and future
demands. Section 4.0 discusses the hydraulic modeling work.

3.2 GEOGRAPHIC INFORMATION SYSTEM

A GIS (Geographic Information System) is an information system for storing, manipulating,
analyzing, managing, and presenting spatial or geographic data. DOWL used ArcGIS by ESRI
to manage the GIS of this system. Much of the data were already assembled into a GIS. DOWL
used this existing information and work done during this study to improve and refine the GIS.

3.3 GIS

A significant task under this study was updating the Geographic Information System, or GIS. A
data plan for the GIS was created based on the existing GIS and can be found in Appendix C.
The City of Sheridan has a very robust and current GIS. They currently maintain the GIS on an
ongoing basis and require that all new City and development projects provide updated GIS
information from the record drawings. As a summary, the following items are part of the
Sheridan GIS water geodatabase:

e Water Pipelines

e Abandoned Waterlines

e Pump Stations

e Hydrants

o Water Tank

e PRVs or Pressure Control Stations

¢ Meters

e Water Taps (includes active and inactive taps)
e Air/Vacuum Valves

e Water Valves

o Water Service Line

o Water Service Point (Curbstop, Corpstop, etc.)
e Water Line Leaks

e SAWS Service Area Boundary
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Record Drawings — this layer consists of PDF drawings that are hyperlinked to a GIS
layer.

Junctions — This layer was added from the hydraulic water model to address areas
where pipe connectivity is unknown.

The layers noted above are layers that were already existing or created during this study. Not all
layers are completely populated or were edited under this project. All layers should continue to
be updated as outlined in Section 3.5. The attribute data in each layer follows a pre-identified
schema which was followed and built upon in this study. This schema is shown in Appendix C.

The GIS geodatabase was updated with the following steps during this study:

1.

A meeting was held with the City and Wood, PLC to coordinate updates to the City’s
geodatabase during this project and acquire the latest data to build upon. Note: At this
meeting it was determined that Wood would keep track of any updates made to the
water layer by Wood during the course of the study so these updates could be added to
the GIS product after this study is completed.

Connectivity information was input into the GIS from the hydraulic model. This was done
by exporting the nodes from the hydraulic model. In many areas, the nodes needed to
be moved to the same location as the existing pipe network.

Data from the existing hydraulic model were compared to the existing GIS. Attribute
information from the model such as material and size were used to update the GIS.

Record drawings were also used to add initial locations of various GIS data not initially
contained in the GIS such as valves, hydrants, service lines, etc.

Surface features were located and surveyed with survey grade GPS units. Around 3,000
points were recorded. The survey was done in Wyoming State Plane East Central Zone,
NAD 83, US Survey foot, on grid, with no scale factor. DOWL used the Sheridan CORS
station and other previously established control around the City of Sheridan to survey
water system features.

Surveyed points were imported into the GIS. Point feature layers (valves, hydrants,
air/vacuum valves, meters, etc.) were updated from this survey data.

From the survey shots and consideration of what data were available, DOWL assigned
each valve and hydrant point a level of accuracy as follows:

a. Sub Centimeter — Features surveyed with survey grade GPS by DOWL
b. Sub Foot — Features surveyed with survey grade GPS by others or by DOWL in the
distant past.
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c. Sub Meter — Features gathered from record drawings and surveys which matched
closely to DOWL survey check shots.

d. Sub 3 Meter — Features gathered from record drawings which matched well to
DOWL checks.

e. Sub 10 Meter — Features gathered from record drawings

f. Digitized — Data in which the origin was uncertain, or it didn’t match well with survey
check shots.

8. DOWL created a map of features with levels of accuracy color coded and met with the
City to determine areas to focus on as shown in Figure 3.1.

9. It was decided to focus this study’s efforts on the main transmission lines, but additional
surveying was also completed throughout the system.

10. The GIS was then updated based on the survey information. Record drawings were
consulted to verify location of lines relative to valves.

11. The meter locations were obtained from the Mueller Mi.net system. The existing GIS
locations prior to this study were established during the recent City meter replacement
project and were of low quality. During the course of this study, these data were
corrected, refined, and updated on the Mueller Mi.net system to provide much higher
guality meter location data. This process is described later in this section.

12. Several follow up surveys were done to collect additional survey data on features that
were missed during the initial survey.

13. The GIS was published to ArcGIS Online to be viewed with Collector for ArcGIS by City
UM staff who began reviewing the GIS and collecting data in areas missed. These data
were collected with a tablet of relatively low spatial accuracy. DOWL then reviewed this
data and adjusted it. See recommendations section on collecting data moving forward.

14. DOWL imported data collected by City UM and made final adjustments to the GIS and
model. This process will need to be on going as development happens and improvement
projects are completed.

One downfall of the water geodatabase was that it lacked connectivity information, or at least
lacked a way to display the water system connectivity. This is an issue in areas of the system
where a high-pressure transmission main may cross through a lower pressure zone, or in a
higher-pressure zone where piping from a lower zone runs to tanks. A layer was added to the
geodatabase to show where pipes are connected or not. As noted above, this layer is a point
shapefile called “Junctions” and places points where pipes are connected. This layer also has
pressure information from the hydraulic model.
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Also, the original water system GIS was built from the hydraulic model some 20-30 years ago.
At that time, only the basic information such as pipelines and tanks were included in the GIS.
Since then, the list of layers described earlier has been added and physical locations of the
pipelines, valves, and other items have been adjusted and updated, mainly in areas of the City
that have been rebuilt or surveyed. Prior to this study, it was unclear of the source and accuracy
of the data. As noted in step 8 above, the accuracy fields were populated and used to show
areas of the system that needed more work than others, which allowed this study’s surveying
efforts to be prioritized.

As noted above, the existing meter layer created during the meter replacement project had
many problems. When the meter replacement contractor installed a meter, they took a gps shot
with their tablet. There were many discrepancies, meter locations in the ROW, several meters
on one lot and none on the others in the vicinity, and meters that did not match up with the lots
they were on. To fix this, we did the following:

e A highly accurate meter layer for the SAWS meter pits was created during the meter
replacement project design and was created with a survey shot on each meter pit. Since
these are highly accurate shots, we used these points and linked them up with the
socket IDs.

e The county address points layer was also used to assign a location to meter data based
on addresses that matched the county address points. For meters that didn’t match the
address layer points, the meter locations were geocoded based on their address to
assign a location for them.

o Updated meter shapefile was provided to Mueller and Mueller updated the meter
location information on their system.

Page | 62



;

Accuracy Map

Date: March 25, 2019
Figure 3.1

‘' DowL

Sheridan Master Plan Level | Study

ﬁ U| D B W D @D e

Legend

Water Valve GPS

Accuracy
® Unknown
® Digitized
® Sub 10 Meter
® Sub 3 Meter
® g:?nimeter
® Sub Meter
® Sub Foot
Hydrant GPS
Accuracy
Unknown
Digitized

Sub 10 Meter
Sub 3 Meter

Sub
Centimeter

Sub Meter
Sub Foot
Waterline
Missing Data

Abandoned
Waterlines

1:35:54 PM  User: dhomola

Mar 25, 2019

\SHR-FS\Shr-projects\28\26913-01\60GIS\Maps\Figure_3.1_Accuracy_Map.mxd







Sheridan Water Master Plan
WWDC Level | Study-Final Report

3.4 COLLECTOR FOR ARCGIS

The water system operators were provided with Collector for ArcGIS during this project but still
rely on paper copies of the record drawings. With Collector for ArcGIS and the other
deliverables from this master plan, they can access the same (or better) data through GIS. Over
time, the paper copies could be replaced or scanned and linked to an accurate GIS map that
can be updated as the SWS changes. PDFs of the as-built drawings can then be accessed in
the field on mobile devices through Collector.

DOWL created a GIS map of the system using ArcGIS for Desktop and then published and
packaged the maps to ArcGIS Online. Wood, PLC has been doing a similar process with
ArcGIS Enterprise. The GIS can be shared with SAWS and City UM through these online
portals. To access this data on a mobile device the following requirements must be met:

e ArcGIS Online license with a license for Collector for ArcGIS, or
e ArcGIS Enterprise — level 2 member, or

e Portal for ArcGIS 10.3.1 or higher

e Android, iOS, or Windows device

o Free Collector for ArcGIS app

The City currently has the ArcGIS Enterprise license, which contains 5 named Level 2 users. If

more than 5 Level 2 users are desired, the City will need to purchase more licenses.

These options are discussed in more detail in Appendix C.

3.5 GIS RECOMMENDATIONS

Moving forward, the GIS should be updated as features are added or changed. This could be
done every couple months or as larger projects are completed. See discussion below for the
recommended process for incorporating these changes.

In addition to periodic updates, to get the most value out of the GIS, the following is
recommended to SAWS and the City:

¢ Continue to incorporate via an attachment link old record drawings, details, and site
details that cannot be shown in the GIS mapping. These attachments can be opened
and viewed in Collector for ArcGIS.

o Obtain field tablets for viewing and editing the GIS data. Several options exist for tablets.
Operator experience and preference will need to be considered when selecting tablets.
iOS or Apple iPads are recommended as the Collector for ArcGIS app is more
developed and more widely used on these devices.

e Use Collector for ArcGIS coupled with ArcGIS Online, to locate, update, maintain, and
create new features. The Collector for ArcGIS can also be used on smartphones for
accessing and editing the GIS data.
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e Set up protocol for adding data and modifying existing data in the GIS. We recommend
that the GIS be updated at least once annually. This would likely be done by a
consultant. The water model should be updated at the same time as the GIS update.

¢ Perform additional line locating and surveying to further refine the location data of
pipelines and surface features.

e Add layers to the GIS for tracer wire access points and easements.

3.5.1 Data Collection and GIS Update Workflow

Below is a schematic of the proposed flow of data through the GIS database and its various
working parts.

GIS Workflow

Record drawings and
updates from the UM £
data and Collector for

ArcGIS Map

City Engineering/GIS Administrator verifies
and checks data from Consultants and UM

GIS Maintainer

. UM Data GIS Maintainer updates the Master
UM collects data using Collection GIS with the verified

Collector for ArcGIS data from the GIS
........................................................... Selprimiateatin

The Master GIS is
Copy of Master GIS used Collector for Map Viewer, viewed through the
to create the Collector ArcGIS Map Consultants Map Viewer and copies

for ArcGIS Map of the Master GIS are
............................................................... prOVided tO COnSUItantS

4 Cityworks views the Master GIS

Typically, the “City Engineering/GIS Administrator” bubble would be the City GIS department.
However, the City currently doesn’t have a GIS department. Someone with the understanding of
what data is accurate and what needs more work would instruct the GIS Maintainer on updating
the Master GIS. This currently falls on the City Engineering Department, who gets help from
consultants as needed. While this works, sometimes data are lost, or a lack of communication
causes some data to not be updated correctly. Therefore, the GIS Administrator should have a
more integral part in reviewing and verifying these data to make sure they are accurate before
telling the maintainer what to change.

After discussing with City staff, DOWL recommends the continued access of the GIS through
the Collector for ArcGIS mobile application for City UM staff and SAWS. Changing existing data
or adding missing or new data to the GIS should follow the following process:
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As-built drawings should continue to be submitted to the City as new utilities are installed.
Ideally these drawings would be submitted as shapefiles in the correct schema but if this can’t
be done the CAD drawings should be submitted. The City will need to pass these data on to the
GIS Maintainer for inclusion into the GIS, as they are now doing with Wood, PLC. These as-built
data should be checked for accuracy and if necessary, additional data collection be done on
these areas during the annual update as outlined in Step 3 below.

1. When an area needing updated is found in the field by City UM staff, it should be marked
in Collector for ArcGIS by one of the two options:

a. Create a new feature on the feature layer needing updating with the correct
accuracy field filled out and notes indicating what needs updating. This option
might be necessary if a feature is needed to finish a work order in CityWorks.
However, it should be avoided if possible though so duplicate or inaccurate
features aren’t collected. The new data will need to be carefully reviewed by the
GIS Administrator and adjusted as needed.

b. Create a new “Maintenance” feature of the point or area needing updated with
notes on what exactly needs updating.

2. When a significant number of areas need updating, City Engineering would likely hire a
Consultant to survey in these areas and input all attribute data. The Consultant’s method
of data collection should provide survey grade locations. The Consultant should provide
all the updated information to the GIS Maintainer and review the existing GIS with them
so the GIS is updated properly and old data are removed.

Any time a new feature is collected, whether by City UM staff, consultants, or others, it is
imperative that the accuracy field be filled out so that the administrator of the data knows the
level of accuracy of the data and can review and adjust as needed.

3.5.2 Fire Department Collaboration

The City of Sheridan Fire Department uses Collector for ArcGIS to locate hydrants and record
flow tests. Wood, PLC currently administers these data, approves edits, and assists the fire
department with their use of Collector. Wood has also aided the City of Sheridan with their GIS
and incorporated some of the updates that the fire department has made into the City’s GIS. It is
recommended that this collaboration continue since both entities will benefit. As explained
above, actual flow test data taken by the fire department and the City as well as modeled
available fire flow data are attached to the hydrant feature class. These attribute data can be
used to give the Fire Department and others an idea of what flows they can expect from a
hydrant. These data should be shared with the fire department.

Currently, when a flow test is recorded, it is not documented whether a flushing hose is used or
how long it is. This makes it hard to tell the actual full capacity of the hydrant. The hydrant flow
data were used to check the calibration of the model but not having this data limited the
usefulness of the flow numbers. See Section 4.0 for additional details. DOWL has added fields
to the hydrant layer to show whether a hose was used during a flow test and its characteristics.
These fields should be filled out in the future during flow testing. These fields should also be
added to the fire department’s data to be populated, DOWL has already requested this be done.
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3.5.3 Asset Management and GIS - Cityworks

DOWL recommends a more streamlined process for issuing, completing, and recording service
requests and work orders using Cityworks, the asset management system the City currently
uses.

Currently the City uses Cityworks to create work orders and send hard copies of the work orders
with field staff. The information from these hard copies must be entered back into Cityworks to
retain the information and close the work order.

DOWL recommends that the City uses Cityworks Respond for completion of the work orders.
Cityworks Respond is an HTML 5 customizable app accessed via a web page. Using Cityworks
Respond, the work orders would be completed electronically from the field while online. This
would ensure that more of the information about the specific work order is retained. This would
also reduce the amount of work transferring the data from hard copies back into Cityworks.

The Cityworks Mobile app does not allow customization like Cityworks Respond but it does
allow work orders to be completed offline. This would allow field staff to download work orders,
complete them offline, and synchronize the completed work orders to Cityworks once online.
Through conversations with the City Engineering Department, UM, and IT, the Mobile app does
not include all the functionality and customization that they would like. This may change as
Cityworks updates the app and further develops their software. DOWL recommends that the
City stay in contact with Cityworks, and periodically check to see if the Mobile App has been
upgraded or if a new app from Cityworks becomes available. DOWL recommends that the City
move towards the Cityworks Mobile app if the functionalities they desire are incorporated so
they can go offline with Cityworks and complete field orders in areas without internet
connectivity.

The Cityworks Mobile app can also be integrated with Collector for ArcGIS for maintenance and
updating the GIS. Figure 3.2 shows a recommended work flow schematic of CityWorks with the
Collector App.
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Figure 3.2 — Recommended Cityworks/Collector Workflow
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4.0 HYDRAULIC MODEL

The program used for the modeling of the water systems evaluated under this study was
Bentley® WaterGEMS® V8i (SELECTseries 3). Most of the modeling runs performed in this
study were steady-state modeling runs, to evaluate operation of the system during maximum
day, peak hour and fire flow scenarios. Extended Period Simulation (EPS) runs were performed
mainly for water age and other operational issues, such as pump and tank operation.

4.1 MODEL CREATION

The DOWL WaterGEMS hydraulic model of the SWS was used as a starting point for this study.
Changes to this existing model included:

Demands were adjusted as discussed in Section 6.4 for all areas.

The GIS was reviewed with system operators and adjustments made to the GIS as

discussed in Section 3.0. This information was verified in the model and a large effort

was made in updating the model and GIS with correct pipe sizes, pipe locations,
material, elevations, and pressures. Functionality exists to use the same geodatabase in
the model and synchronize it with the geodatabase used for the GIS. This functionality is
not automatic and will be performed as needed and on a more manual basis. Reasons
for this include the following:

o The schema in the GIS layers would need to be greatly increased to include all the
model components and fields.

o Including all the GIS fields and information in the model should be possible, but has
resulted in model instability in the past.

o Current workflow of GIS updates is not certain. There is some hesitation to make
updates to the hydraulic model from GIS updates that have not been validated
hydraulically. However, hopefully with the recommendations on GIS upkeep and new
junctions layer in the GIS, this will be remedied in the future.

Meters and corresponding demands were added from the AMI data at their correct

location

Hydrants were added with an adjusted emitter coefficient, as discussed in Appendix D.

Some of the data input and/or updated in the model include the following:

Pump data — pump operating curves, horsepower, rotational inertia, etc.

Tank data — size and configuration of tanks, high and low levels.

Operational controls — when pumps or control valves turn on and off based on tank level.
This was necessary for the EPS runs.

Demands — The demands discussed in Section 6.4 were assigned to the model.

Flow testing and calibration of the model was performed as discussed in Appendix D.
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4.2 MODEL SCENARIOS

In addition to evaluating the existing system, the hydraulic model was used as a tool in this
study to analyze impacts of proposed improvements and calculate future transmission main
capacities and line sizes. The following model scenarios were evaluated:

1. Demand Scenarios
a. Average Day Demand (ADD)
b. Maximum Day Demand (MDD)
c. Peak Hour Demand (PHD)
d. Minimum Day Demand
2. Fire Flow Analysis
3. Flushing Analysis
4. Extended Period Simulation (EPS) and water age analysis

Peak day and Peak hour runs were done for the following growth scenarios:

1. Future (2050) demand
2. Future (2070) demand

Also, proposed new water system improvements were evaluated with the hydraulic model.
These improvement scenarios included:

Addition of new Upper Road waterline

Increased airport transmission line size

Increased east-west 4160 zone transmission options
4. Options to improve pressures in Little Goose

w N e

The following subsections present the results of the hydraulic modeling.

4.3 HYDRAULIC ANALYSIS RESULTS

4.3.1 System Pressures

Steady-state analyses were run to evaluate how well the existing system can accommodate the
existing and future demands. Peak day scenarios were evaluated with storage tanks turned off,
to identify any transmission main needs. The transmission mains should be able to supply the
peak day demand without relying on tanks.

A peak hour analysis was done to evaluate the ability of the system to provide peak hour
demands and not drop below the required 35 psi. For these scenarios, the tanks were turned
on.

Figure 4.1 through Figure 4.6 show the system pressures during peak day and peak hour
demand for existing, 2050, and 2070 growth scenarios.
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The following should be noted about the future growth scenarios:
1. Initially, water can be supplied to Little Goose by gravity as is done now.

2. Eventually, the airport pump station may need to come on line to get enough water to
the Big Horn tank.

3. The Big Horn tank needs to be able to operate to supply water from the tank back to the
North during the peak hour and fire flow demand times.

4. Future growth scenarios require the Beckton Hall Road PRV to be adjusted back up to
it's original design HGL of 4262.

Table 4.1 shows the resulting flow in key locations during the various demand scenarios. This
helps give an idea of where water is needed.

Table 4.1 — Flow at Key Locations During Demand Scenarios

Flow for various scenarios (gpm)
Existing 2050 2050 2070 2070
Existing Peak Peak Peak Peak Peak
Location Peak Day Hour Day Hour Day Hour
From Airport Pump Station (1) 2,885 2,908 5,763 3,880 7,766 5,770
From Bighorn Tank to North (N/A) 0 (N/A) 1,600 (N/A) 2,677
Leaving BGWTP 3,039 3,144 4,619 4,192 5,464 4,825
Leaving Bradford Tank 116 127 492 765 517 805
Leaving North Low Tank 704 895 873 1,141 894 1,176
Leaving S. Low Tank 439 534 562 722 572 738
Leaving SE Tank (N/A) 2,000 (N/A) 4,324 (N/A) 4,934
Leaving SWTP_1 1,109 1,792 1,549 1,998 1,791 2,282
Leaving SWTP_2 1,908 3,016 2,538 3,361 2,994 3,936
Leaving Sheridan NW Tank to North 127 99 548 1,378 3,195 5,615
Leaving Sheridan NW Tank to South 1,184 112 1,706 556 3,069 2,193
SE PRV 0 932 947 2,764 1,051 3,052
Through County Rd 66 PRV 0 0 412 374 563 553
Through Girls School Rd PRV 1,670 1,147 3,588 2,288 4,111 2,661
Towards SWTP from PCCP 0 0 -1,527 -279 -2,655 -1,550

As shown in the figures, the existing system provides adequate pressure during the existing
peak day and peak hour demands, but the system will require some improvements to supply
2050 and 2070 demands. With the exception of two areas, the existing system is able to supply
adequate flow and pressure during the future growth scenarios. The two main areas that
experience lower pressures during the peak demand times are:

Page | 72




Sheridan Water Master Plan
WWDC Level | Study-Final Report

1. The area near East Ridge Road and 5™ Street. This area is on the upper end of the
elevation range served by the 4040 zone. On all the future peak hour demand scenarios
the area on the east end of 5" Street, near the intersection of East Ridge Road has low
pressures. This is an area at the top of the divide east of Sheridan. Under current peak
hour conditions, the pressures are low but still acceptable, in the 35 — 50 psi range. This
area can normally be served with adequate pressure by the 4040 zone. When demands
increase in the future, the 4040 lines leaving the Sheridan plant and the 20-inch cross
valley line have significant flow and higher head loss, which results in lower pressures
on the east side of Sheridan. This also results in higher flow rates coming from the
Southeast tank, through the Southeast PRV. In the past, the water in the Southeast tank
has been preserved for the area south and east of Sheridan as it is supplied by the
BGWTP via the Girls School Gate PRV. Recommended improvements to solve these
low-pressure problems include a new east-west cross valley line from the 4160 zone and
a PRV from this new line to the 4040 zone near East Ridge Road.

2. Little Goose Valley. The Little Goose Valley primarily gets its water from the 20-inch Big
Goose Valley Pipeline, which supplies treated water to Big Goose and Little Goose
Valleys from the BGWTP. The 20-inch Big Goose Valley Pipeline was designed to
supply 5,400 gpm to the Big and Little Goose Valleys. This design requires operation of
the Airport pump station. Approximately 4500 gpm is able to be supplied through this
pipeline before pumping is required. The 2070 peak day demand requires approximately
5600 gpm through the 20-inch Big Goose Valley Pipeline. Therefore, it is not surprising
that some areas in Little Goose may have low pressures during the future peak hour
demand scenarios. However, in reviewing the water demand in the system under future
scenarios, much of the demand on the BGWTP comes from demand in the southeast
area of Sheridan. Some adjustments can be made in the system through PRV settings
to reduce this demand on the BGWTP, as discussed under system improvements.
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4.3.2 Fire Flow Analyses

Fire flow analyses were run to evaluate the ability of the existing system to provide fire flow to
certain areas of the system for the existing and future demand scenarios. Although much of the
SAWS system was not designed to provide fire flow, the fire flow analysis indicates the
availability of water, or the hydraulic capacity of the system. For the fire flow analysis, the
“available fire flow” was calculated based on the amount of water available at the listed location
such that the residual pressure at that location or elsewhere in the system doesn’t drop below
20 psi, during the peak day demand.

Figure 4.7, Figure 4.8, and Figure 4.9 show the results of these fire flow analyses. As the peak
day demand increases from existing to 2050 to 2070, the amount of fire flow available generally
decreases. However, it appears that most areas of the system will continue to have adequate
fire flow available.

4.3.3 Storage Analysis

The system storage is discussed in more detail under the improvements section of the report.
However, under the hydraulic modeling task, we evaluated the storage available on each main
pressure zone in comparison to the storage required.

Table 4.2 - Existing Water Storage Analysis

Fire Flow Existing Existing Total
Storage Peak Equalization Storage Storage
Requirement Day Storage Required Available
Location (gallons) Demand | Requirement (gallons) (gallons)
3952 zone 740,000 2680 964,818 | 1,704,818 | 4,120,000
4040 zone (SWTP) 740,000 3177 1,143,680 | 1,883,680 | 4,000,000
4040 zone (BGWTP) 740,000 362 130,374 870,374 | 1,250,000
4160 SWTP 320,000 127 45,868 365,868 | 1,000,000
~4160 BGWTP 320,000 1253 451,228 771,228 | 2,970,000
Bradford Brinton 320,000 116 41,792 361,792 500,000
Total 2,777,760 | 3,517,760 | 13,840,000
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Table 4.3 - 2050 Water Storage Analysis

Fire Flow 2050 Equalization Total
Storage Peak Storage Storage Storage
Requirement Day Requirement Required Available
Location (gallons) Demand (gallons) (gallons) (gallons)
3952 zone 740,000 4989 1,795,914 | 2,535,914 | 4,120,000
4040 zone (SWTP) 740,000 2624 944,626 | 1,684,626 | 4,000,000
4040 zone (BGWTP) 740,000 1469 528,944 | 1,268,944 | 1,250,000
4160 SWTP 320,000 548 197,309 517,309 | 1,000,000
~4160 BGWTP 320,000 1654 595,537 915,537 | 2,970,000
Bradford Brinton 320,000 492 176,951 496,951 500,000
Total 4,239,281 | 4,979,281 | 13,840,000

Table 4.4 - 2070 Water Storage Analysis

Fire Flow 2070 Equalization Total
Storage Peak Storage Storage Storage
Requirement Day Requirement Required Available
Location (gallons) Demand (gallons) (gallons) (gallons)
3952 zone 740,000 5190 1,868,501 | 2,608,501 | 4,120,000
4040 zone (SWTP) 740,000 3290 1,184,558 | 1,924,558 | 4,000,000
4040 zone (BGWTP) 740,000 1999 719,518 | 1,459,518 | 1,250,000
4160 SWTP 320,000 3195 1,150,348 | 1,470,348 | 1,000,000
~4160 BGWTP 320,000 2928 1,053,932 | 1,373,932 | 2,970,000
Bradford Brinton 320,000 517 186,232 506,232 500,000
Total 6,163,088 | 6,903,088 | 13,840,000

From the water storage analysis results, it appears that the system has adequate storage for
many years to come. Also, much of this storage can supply other zones, so some redundancy is
built into the system. However, in the future, additional storage may benefit some of the areas of
the system that are at a distance from existing storage, such as the northeast area of Sheridan.
The future growth scenario has a high concentration of growth on the north end of Sheridan,
which could eventually stress the existing storage on the 4160 zone. Much of this area can also
be served by lower zones, such as the 4040, 3952, and 3890 zones.

It should also be noted that the fire flow storage requirement is fairly conservative, and
dependent on local fire marshal recommendations. Much of the rural system is not designed for
fire flow. However, the water storage analysis above has assumed that fire flow storage would
be provided.

The water storage analysis also shows that the 3952 zone has more than adequate storage for
the existing conditions and beyond 2070. This supports the discussion in the recommendations
section of this report on modifying some of the 3952 storage to be able to remove it from
service.
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4.3.4 Extended Period Simulation (EPS)

The extended period simulation was run on the existing system with a reduced or minimum day
demand, during which water age was analyzed. A diurnal demand curve is shown in Figure
4.10. A similar curve was applied to the minimum day and average day demands, and water
age was evaluated.

Figure 4.10 — Typical Diurnal Demand Curve

Typical Diurnal Curve from Booster Stations
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These curves are from the most recent meter data at the booster stations and provide useful
information on how demand and demand multipliers vary depending on the circumstances. The
Knode subdivision booster station meter data were used because it is a large subdivision that
uses treated water for outside watering. This figure compares demand multipliers (not
instantaneous demand) from the summer irrigation season to winter-time usage. Since many
sprinkler systems run at night, the summer curve is actually flatter than for winter demand where
all usage is inside the house.

Meter data at other booster stations were also considered. These are shown in Figure 4.11.
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Figure 4.11 — Other Diurnal Demand Curves

Diurnal Curves from Booster Stations

2.00
1.80
1.60
1.40
ko
= 1.20
= A
= e=@==PBeckton Hall
= 100
= e=@==Rocky Hills
[
50'80 Southeast
o
0.60 e=@=Timm Drive
0.40 1
0.20
0.00
= 2 2 2 2 2 2 2 22 =2 =2 =22 =222 ==2=2=%=29=z=z2=:3:
L A I < < < o < = < o o o0 o4 A Ao aaaa o
288553888888888888888828¢8¢8
N o N N B M~ 03 S o AN H N Mmoo s N0~ 0 S
— - =~ - =

These diurnal curves are from 4 booster stations, including one larger station and some smaller
ones. These curves show how demands peak considerably during times of the day and that the
peak demand multipliers are greater for smaller stations with less users (as would be expected).
These types of curves will be valuable as new stations are designed because VFD stations
pumping into closed systems must meet this peak momentary demand.

Figure 4.12 and Figure 4.13 show the EPS water age results. As shown from the figure, areas
on the extremities of the water system have older water. City Utility Maintenance should
continue to follow their hydrant flushing plan as they have been to address these issues.
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4.3.5 Improvement Alternatives

Options were evaluated to improve the two areas with deficient pressures during future
demands. These options are described in the following sections:

East Ridge Road/5™" Street Area Improvement Options

Option 1 — One way to increase pressure in this area during peak hour demand times is to allow
the Southeast tank to feed directly into this area. While this option would supply some additional
pressure currently, future demands are too high for this to help much in the long term.

Option 2 — Since this area has adequate pressures during the peak day demand time, but lower
pressures during peak hour demands, additional storage on the 4040 zone could be built in this
area. The site of this storage and piping to and from the tank needs to be considered carefully,
as water quality in a tank located on the far side of a system from the source will tend to “float”
on the system and have old water. As the area develops north and east, there is a location or
two that may work. Ideally this storage would be fed from a 4160 line and be able to supply the
4040 zone northeast of Sheridan. If this was done, it would help with turnover in the tank.

Option 3 — As demand increases, it may be necessary to install additional west to east
transmission capacity in the 4040 zone or 4160 zone. ldeally, this line would come from the
4160 zone, and possibly run from the existing 16-inch Northwest transmission line near the
VAMC and down Fort Road, across the BNSF railroad tracks and up Kittering Road. Increased
west-east capacity would have the following benefits:

o It would increase the water available during peak hour demand times in the East
Ridge Road area.

¢ It would provide the possibility of filling the Southeast tank with SWTP water. This
could be done via a check valve in a bypass line around the Southeast PRV. As
the system continues to grow south of Sheridan, it will become more important to
preserve the BGWTP water for higher elevation zones.

e It would also supply the northeast Sheridan area with 4160 water, which is
important, because some of this area is above the elevation that can be served
by 4040 water.

The three options above are all potential solutions, depending on the magnitude of growth that
occurs in this area and may all be necessary as the 2070 growth scenario is realized.

Little Goose Valley Supply Improvement Options

Since the Little Goose Valley will eventually experience low pressures due to increasing
demand on the 20-inch Big Goose Valley Pipeline, there are a number of improvement options
to alleviate these future low-pressure problems. These improvements are:
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o Proposed Upper Road Transmission Main. This line is discussed in Section 8.2.8 as an
important future system improvement to provide a redundant supply to the Little Goose
area. ldeally, this line would be installed from Weeping Willow Lane, through the airport
(on the west side of the runway), and then south down Upper Road to Box Cross Road
and Highway 335. Either a connection from this line to downstream of the Airport pump
station or a check valve will be needed when future demands require operation of the
Airport pump station. However, installation of this line will provide additional gravity flow
capacity and may delay the need for the Airport pump station until after 2070.

¢ Additional 4160 storage in the Upper Road area. During future peak hour demands, the
Big Horn tank must supply water back to the north. This can create low pressures in the
Metz Road area. A tank could be installed to the west of Jeffries Draw, depending on
growth and demand. Although a tank at 4160 and the new transmission main discussed
above will not have adequate pressure to eliminate the Jeffries Draw booster station, this
station could pump from this new storage to the higher elevations west of Upper Road,
which would help maintain water quality in this tank. Also, depending on growth, it may
be beneficial to place a tank west of Jeffries Draw on the Jeffries Draw HGL. This tank
would then be able to supply the Jeffries Draw area (and other development west of
Upper Road) with higher HGL water, and also be able to supply water into the Little
Goose Valley at a 4160 HGL through a PRV station.

The improvement alternatives discussed in this section were input into the hydraulic model and
pressure results were analyzed for the 2070 peak day and peak hour demand scenarios. A fire
flow analysis was also run for the 2070 peak day demand with these system improvements.
Figure 4.14, Figure 4.15, and Figure 4.16 show the modeling results of these improvements.

The 2050 and 2070 peak day and peak hour demands can be met with the following
changes/improvements to the system:

¢ Increase Beckton Hall Road PRV to design setting of 4262

¢ New and upsized Airport Loop Transmission Main

¢ New Upper Road Transmission Main

¢ New 4160 east-west Cross Valley Line

e Adjust the College PRV to limit the amount of water that flows into the 3952 zone at this
location.
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9.0 WATER SOURCE
5.1 WATER SOURCES AND WATER RIGHTS

This section discusses the water rights for this system, available water supply, reviews recent
efforts to acquire additional supplies, updates estimates of future needs, reviews past studies of
options for additional supply and updates recommendations on the future long-term water
supply needs and options for acquisition.

Previous studies evaluated these topics in detail, and work under those studies was reviewed
and referenced for this study. Each of these reports followed the previous one on the list. These
previous studies were:

¢ HKM Engineering, City of Buffalo — Sheridan Area Water System — Lake DeSmet, Level
| Study, June 2008.

¢ DOWL HKM, Sheridan Supplemental Supply Study Level Il, Phase I, Final Report, May
2011.

e EnTech Inc., Sheridan Supplemental Storage Level Il Phase Il Study, Final Report,
December 2013.

Another soon to be completed study that will be of value is the Powder/Tongue Northeast River
Basin Plan update, which was also funded by the WWDC. This study documents water rights,
basin hydrology, flows of rivers and streams, and compiles other data that will be of value for a
large municipal water system such as this, especially as it continues to plan for future needs.
This will become an important reference to utilize in the future planning for water supply issues
for this water system.

As discussed in Section 2.3, Sheridan’s water supply comes from the Big Goose watershed with
diversions either from the flow of Big Goose Creek, or water released from storage that is then
diverted at this same point. These water rights and associated quantities are discussed in more
detail below.

All water in Wyoming is owned by the State. Rights to use that water are granted by the
Wyoming State Engineer and administered by the Board of Control. Water rights for the
Sheridan water system are overseen by the Division 2 Board of Control office located in
Sheridan.

Wyoming water law is based on the doctrine of prior appropriation. This means that the first
person to put water to beneficial use has the first right to use that water. Commonly referred to
as “first in time, first in right”, this is a particularly important concept for the Sheridan area water
system as discussed later in this section.
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A water right provides for the use of a specific amount of water by a specific user, but also
defines that right’s Point of Diversion, Means of Conveyance, Point of Use and Type of Use. If a
water user wishes to modify any of these elements relating to a water right, a petition must be
filed with the State Engineer to do so. Changes to a water right involve varying levels of detail
and complexity and can, in some instances, result in reduction of the amount of the water right
or change in the priority date. Therefore, any water right petition should be initiated only with a
full understanding of the potential outcome. The potential consequences and details of water
right changes are discussed in more detail later in this section.

The water rights for the Sheridan water system are summarized in the Table 5.1. This summary
is from the 2011 Sheridan Supplemental Supply Study Level Il, Phase | report, updated for
shares acquired from Park and Dome through 2018. This Table 5.1, as well as Table 5.2 and
Table 5.3 on available water supply, are discussed in more detail in this report and become very
important in the calculation for additional water supply required.

Revisions and additions to previous work used in the analysis of water rights in this Master Plan
include:

¢ Incorporating the additional shares acquired in Park and Dome through 2018.

¢ Since Sheridan provides the VAMC its raw water supply which can be up to 3.0 cfs, in
the past this 3 cfs was subtracted from the available supply. Since the City can use any
remaining amount, but the VAMC typically uses less than 1.0 cfs this was overly
conservative to the available supply. In the table on Available Supply 1.0 cfs was
subtracted during most of the year and 1.5 cfs was subtracted during the higher demand
irrigation season. This calculation is still on the conservative side but is more in line with
recent practices. The VA also has 60 ac-ft of storage in Park that can be used if their
usage increases beyond what it has been in recent years.

o A 90-day irrigation season was used. According to the BOC, Big Goose typically does
not go into regulation until about the second week in July (after Rodeo), so this seems
correct. So generally, the months of July, August and September are used to represent
the irrigation season. Restrictions on Big Goose go off on October 1%,

o Aflow of 1 cfs was previously used as passing by the diversions point (not diverted and
used) to cover times when flows from storage (or even part of the direct flow right) during
the irrigation season that cannot always be diverted due to fluctuating demand or
inability to adjust release from storage. It was debated where this allowance was overly
conservative, but it was decided to leave this in the calculation since the entire water
right cannot always be captured.
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e The 569 ac-ft conservation pool in Twin Lakes will continue to not be included in the

Available Supply calculations, but this can be used if fish are restocked, so this adds a
safety factor to the calculations.

Water rights held by the City and JPB comprise both direct flow rights from Big Goose Creek,
storage rights in Twin Lakes and ownership of shares in Park and Dome Lake Reservoirs, which
are owned and operated by reservoir companies. The water rights for the two entities are
itemized in the following table and described thereafter.
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WATER RIGHT

Table 5.1 - Water Rights for Sheridan Area Water System

Priority Date

Comments

Priority Date

Comments

October 1 to April 30, up

Generally available
from October 1 into

Big Goose Creek Direct Flow November 1882 16.0 cfs to 3 cfs allocated to VAL3 1989 7.14 cfs June
May 1 to September 30,
up to 3 cfs allocated to
November 1882 13.0 cfs VA23
1. Transfer from Alliance
June 29, 1891 to Ditch (Cloud Peak Annex)
Nov. 23, 1906 1.77 cfsb 2. For 80 days only
Very junior right, so is
December 20, 1991 13.33 cfs considered unavailable.
Very junior right, so is
December 20, 1991 30.06 cfs considered unavailable.
Twin Lakes Storage Rights 1928, '55, '62, '89 2,967.7 ac-ft 408.7 ac-ft
1908, 1909, 1954,
Park Reservoir, prior to 2015 1957, 1959, 1960 20.1 ac-ft* 189.9 ac-ft®
Dome Lake Res, prior to 2015 1905, 1906, 1967 17.3 ac-ft* 29.4 ac-ft°
Purchased from Park & Dome Park = 71.6, Park = 35.2,
under the 2015 Level Il 153.2 ac-ft Dome = 81.6 75.4 ac-ft Dome =40.2

There may not always be 16 cfs in the creek, especially during the colder parts of winter. Also 16 cfs is not often needed during this period, so diversion is not at this
flow rate. Diversions from October 1% through April currently typically remain <8 cfs.

2Direct flow right typically does not drop to 13 cfs until into July. So the time period for the reduced 13 cfs water right usually does not exceed 90 days.

3Up to 3 cfs can be supplied to the VAMC, but they typically take less than one-half this amount. The remainder can be used by the City.

4Total for City in Park = 91.7 ac-ft, and in Dome = 98.9 ac-ft; Total in both = 190.6 ac-ft.
STotal for SAWS in Park = 225.1 ac-ft, and in Dome = 69.6 ac-ft; for a total of 294.7 ac-ft.
5This direct flow right is also typically lost when Big Goose is regulated.
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The water rights for the Sheridan area water system are further described as follows.

Territorial Direct Flow Rights — Several Orders have been issued by the Board of
Control (BOC) relating to the City’s Points of Diversion and amount of appropriation for
its territorial direct flow right. An important relatively recent order was No. 48, relating to
diversion at the intake, which was issued in 1996 and provided clarification of the City’s
rights during stream regulation and appropriations at various Points of Diversion. On
page 444 of this order it states that: for the period of October 1% to April 30™ the City is
allowed to divert 16.0 cfs from its primary point of diversion, and that during the period of
May 1% to September 30", if a call for regulation has been placed on Big Goose Creek,
the City shall limit its diversion at this point to 13.0 cfs. (The call for regulation typically
does not take place until into July, so this time period typically does not exceed 90 days).
Order No. 48 is included in Appendix B.

Stream Regulation — Between May 1% and September 30" (when under non-surplus
conditions and a call for regulation has been placed on Big Goose Creek), the City’s
direct flow right is reduced to 13 cfs and the JPB’s right is lost. Regulation occurs when
irrigation demands impact the stream, typically in early to mid-July, so for this study, an
irrigation season (Big Goose Creek being regulated so more junior water rights are not
available) is assumed to be 3 months or 90 days.

Transfer from Alliance Ditch (Cloud Peak Annex) — This water right transfer was
completed in October 2009 via an Order issued by the Board of Control. See Appendix
B. The City undertook this transfer from a large parcel of land which was annexed into
the corporate limits. The extensive transfer process included detaching the right from the
land being annexed, changing Point of Use to the municipal service area, moving the
Point of Diversion and Means of Conveyance to the City’s intake and transmission
pipelines, and changing the Use from irrigation to municipal. Three water rights were
involved, originally consisting of a flow of 4.46 cfs. The Order ultimately granted 1.77 cfs
to be used only during 80 days of each year (281 ac-ft). This effort was a very good
example of the complexity of transferring direct flow rights. The original priority dates of
the three rights were maintained, however, the amount of the appropriation was reduced
by about 60%. The Board made it clear that the transfer was granted largely because
the original point of diversion was the Alliance Ditch headgate which is located very near
the City’s intake. Had the Point of Diversion change involved moving to the City intake
from some point considerably downstream, the transfer may not have been granted. The
bigger concern with these rights is their priority date. The BOC says that once Big Goose
Creek goes into regulation they have to cut back to the 1886 water right for the Boulder
diversion at this location on the creek. Therefore this 1.77 cfs cannot be relied upon as
being available when Big Goose is in regulation, which is the irrigation season.
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e December 20, 1991 Rights — Application was made for these rights during development
of the regional system in anticipation of increased raw water conveyance capacity
associated with the new 30-inch raw water transmission main. Due to their junior date,
these rights are not considered usable for purposes of this study.

e JPB 1989 Direct Flow Right — Although quite junior, this direct flow right fulfills JPB
system demands during the non-irrigation season when Big Goose Creek is not in
regulation. When the stream goes into regulation, stored water is used for the JPB
system.

e Twin Lakes Storage Rights — The Permit Summary from the State Engineer’s Office is
included in Appendix B. This summary includes a description of the various permits and
enlargements of this facility. Twin Lakes is owned solely by the City. Water rights are
shared and the operation and maintenance, and releases from the facility are managed
by the City.

e Twin Lakes Conservation Pool — The permit to enlarge Twin Lakes requires a
conservation pool of 569 acre-feet be maintained. If that pool is depleted, the City and
JPB are obligated to restock the reservoir with 200 catchable trout (at least 8 inches
long) per surface acre of full reservoir, or about 16,000 fish. An estimated cost to restock
fish is about $50,000. While this cost is not unreasonable in the event of an emergency,
it is not a cost desirable on a routine basis. It is also not good public policy to
compromise this fishery. Therefore, for the purposes of this study, the conservation pool
is assumed to not be used and is subtracted from the water rights. In addition, the
volume of the pool is subtracted from the City and JPB rights respectively based on each
entity’s proportionate share of water rights in the entire reservoir.

e 10% Conveyance Loss — In accordance with Board of Control policy, a loss of 10% is
assumed for any water released from storage. That is, for any water released from
mountain storage, only 90% can be diverted at the intake. This loss is applied in the
Practical Available Supply tabulation for all stored water. Under very dry conditions, the
BOC can increase this percentage, but for the purpose of this study, a 10% loss will be
used and applied to the Practical Available Supply.

e Shares in Dome Lake and Park Reservoirs — Unlike Twin Lakes, Dome Lake and Park
Reservoirs are owned and operated by non-profit corporations who sell shares to water
users. Shares can be exchanged between users, but the water rights are held by the
corporation. Having been originally permitted in the early 1900s, most of these water
rights pre-date the Yellowstone River Compact. In addition, the Point of Use and Type of
Use are very broadly defined in the permit. Therefore, water from these reservoirs can
be used for many different purposes (including municipal) within about any lands of the
Big Goose Creek drainage without the need to petition for a change in the water right.
Therefore shares in these reservoirs can be acquired (and are) for the Sheridan water
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system. There is an on-going effort and open offer to willing sellers to purchase water
from Park Reservoir.

VAMC. In 1903 the City Council granted the VAMC up to 3 cfs of the City’s direct flow
right out of Big Goose Creek. In recent studies, this flow was deducted from Sheridan’s
direct flow right of 16 cfs when Big Goose Creek was not in regulation and its 13 cfs
when it was in regulation. Since the City can use any of this flow that is not being used
by the VA and the City conveys and meters flow to the VA via the 30-inch RWTM, and
the VA typically uses <1 cfs, this allowance seemed overly conservative. To be more
accurate in the calculations and to still maintain a level of conservatism to the available
water supply to this water system (both City and SAWS), this allowance was reduced to
1.5 cfs during the irrigation season (Big Goose Creek is in regulation), and 1.0 cfs for the
rest of the year. The VAMC also holds 60 ac-ft of storage in Park Reservoir that they
could call for and would be delivered to their facilities via existing pipelines, should their
need increase. It does not appear they have utilized this stored water in recent years.
The City tracks deliveries to the VA through their master meter so this approach can also
be revised in the future if determined necessary. With this deduction of 1.0 or 1.5 cfs, the
allowance of water used by the VAMC is taken into account. The VAMC is a significant
user and its usage must be included in the overall summary to accurately account for the
total water consumed by system users and facilities.

Whitney Benefits. Whithey Benefits holds 171.6 ac-ft of storage in Park Reservoir, and
they have granted this water to the City for use in watering green spaces. Water for
parks or other green spaces is treated and delivered in the same system as all other
water, so this water is essentially combined with all City water that is diverted from Big
Goose Creek. The use of Whitney water has been going on for many years and there is
currently a 10-year contract for this supply. However, there is no guarantee that it will go
on forever. Therefore, it is not included in the calculations of available water supply as
shown in Table 5.2. This water is released at the rate of 1 cfs from the time Big Goose
goes into regulation to the end of the water year on September 30", or this supply is
depleted, whichever occurs first. This release provides a contingency in the calculation
and allows for other releases from storage to be reduced slightly since this water is
present in the creek. At 1 cfs, it takes 86.5 days to consume this quantity, which is very
close to the assumed time-period for Big Goose to be in regulation, which is 90 days.

City and SAWS JPB. While these two entities each have their own water rights as listed
in Table 5.1, per the Ownership Agreement, SAWS may use the portion of the City’s
senior direct flow right that is beyond their needs at that time.

Releases. Once Big Goose Creek goes into regulation by the Board of Control, the City
calls for releases from storage as needed to provide the water supply for the entire
system that is beyond their reduced direct flow right. This release includes the 1 cfs of
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Whitney water as mentioned above. The typical release rate is 5 cfs from Dome Lake
Reservoir and then Park Reservoir. This amount is adjusted as needed by coordinating
with the reservoir operators. Storage in Twin Lakes is saved for last (or if the releases
from Park and Dome are not sufficient to meet unusually high demand), since the City
has total control over its releases from Twin Lakes. This approach maximizes the use of
direct flow water and water stored in Park and Dome.

o Winter Flows. As discussed, occasionally flows in Big Goose Creek drop to low levels in
the winter when it becomes very cold, such that the water rights may significantly exceed
the quantity of water available to divert. During these times it should be verified that
minimum instream flows are being continually released from the mountain reservoirs, as
required by the USFS and/or Wyoming Game & Fish. Reservoirs with minimum release
requirements include Park and Sawmill, in addition to Twin Lakes.

As with any water system, not all the water rights can always be put into full production due to
limitations in infrastructure or operational constraints. Infrastructure limitations are not currently
an issue with the Sheridan water system due to improvements at the intake (completed in 2004)
and installation of the 30-inch raw water transmission main (completed in 1996).

There are however, considerable operational constraints on the system due to the nature of the
water rights and how they are administered. The following table itemizes the water rights and
includes the operational constraints discussed above, to develop a realistic value for the amount
of water that is practically available to divert into the Sheridan water system.
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WATER RIGHT

Table 5.2 - Available Water Supply for the Sheridan Area Water System — Entire Year

City

Total
ac-ft

Cubic ft/sec Comments/ Adjustments
(cfs)

Cubic
ft/sec

available (cfs)

JPB

Comments/
Adjustments

Total
ac-ft
available

With allocation to VA, use 15 cfs Assumed to be
Direct Flow/Big Goose available for 275 days. See Note available 275
unregulated* 16 #1 and discussion. 8,182.0 | 7.14 | daysl/year 3,895.0

Available for 80 days, see Order

1.77 Record No. 70, page 327 281.0
Direct Flow/Big Goose With allocation to VA, use 11.5 cfs
in regulation* 13 available for 90 days. See Note #1. | 2053.0 0
408.68 storage right -

2967.7 storage right - 500 69 allocation of

conservation pool - 10% conservation pool -
Twin Lakes Storage conveyance loss 2221.0 10% conveyance loss 306.0

91.7 ac-ft - with a 10% conveyance 225.1 ac-ft - with a
Park Reservoir loss. 82.5 10% conveyance loss 202.6

98.9 ac-ft - with a 10% conveyance 69.6 ac-ft - with a 10%
Dome Lake Reservoir loss. 89.0 conveyance loss 62.6
|
Subtotal 12,908.5 4,466.2 17,374.5
Adjustment for Operational Conditions - see Note #2. 142.5 36 178.5
TOTAL AVAILABLE
SUPPLY AT INTAKE 12,766 4,430 17,196
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Assumptions:

1. City's territorial direct flow right is not *Direct flow rights are only diverted when sufficient demand is
called out of priority. present to do so. Unused direct flow rights are "lost" to the

2. Twin Lakes conservation pool is not system, so the “apparent total available supply” is not actually
depleted. “available” (usable). Diversions from Oct. thru April currently
3. Big Goose is assumed to be unregulated 275 days per year. seldom exceed 7 cfs.

Notes

1. Up to 3.0 cfs is allocated to the VAMC, however what they do not use is available to the City. Since they seldom use over 1 cfs, 1 cfs will be allocated to the VA in the non-
irrigation months & 1.5 cfs in the irrigation months. (These allocations are slightly high based on recent years).

2. Under Operational Conditions an additional 1 cfs is subtracted from the available water supply during the irrigation season as "not divertible" as it is difficult to divert all
the water available or that is released from storage and passes the diversion. This 1 cfs is split 80/20 City and SAWS.

3. Whitney Benefits has granted their stored water in Park Res to the City for the past several years, and this is continuing at this time. This water is released at the rate of 1
cfs from the time Big Goose Creek goes into regulation till the end of September, thus providing an additional contingency in these calculations during the irrigation season.

4. This amount of water available at the Intake (17,196 ac-ft) can be misleading because much of this water supply is not divertible because it is available when it is not
needed, and the creek may not always have 16 cfs in it in the winter.
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Table 5.3 - Available Water Supply for the Sheridan Area Water System — Irrigation Season

City JPB
WATER RIGHT Cubic ft/sec Total Cubic o — Total
Comments/ Adjustments ac-ft ft/sec . ac-ft
(cfs) . Adjustments :
available (cfs) available
With allocation to VA, use 15 cfs Assumed to be
Direct Flow/Big Goose available for 275 days. See Note available 275
unregulated* 16 #1 and discussion. 0 7.14 | daysl/year 0
Available for 80 days, see Order
1.77 Record No. 70, page 327 0
Direct Flow/Big Goose With allocation to VA, use 11.5 cfs
in regulation* 13 available for 90 days. See Note #1. | 2053.0 0
408.68 storage right -
2967.7 storage right - 500 69 allocation of
conservation pool - 10% conservation pool -
Twin Lakes Storage conveyance loss 2221.0 10% conveyance loss 306.0
91.7 ac-ft - with a 10% conveyance 225.1 ac-ft - with a
Park Reservoir loss. 82.5 10% conveyance loss 202.6
98.9 ac-ft - with a 10% conveyance 69.6 ac-ft - with a 10%
Dome Lake Reservoir loss. 89.0 conveyance loss 62.6
|
Subtotal 4445.5 571 5016.5
Adjustment for Operational Conditions —
- Less loss of 1 cfs as “not divertible”. 142.5 36 178.5
- Less allowance for 10% of Twin Lakes capacity being used 222 30 252
outside of the irrigation season.
TOTAL AVAILABLE
SUPPLY AT INTAKE 4081 505 4586
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Assumptions:

1. City's territorial direct flow right is not *Direct flow rights are only diverted when sufficient demand is
called out of priority. present to do so. Unused direct flow rights are "lost" to the

2. Twin Lakes conservation pool is not system, so the “apparent total available supply” is not actually
depleted. “available” (usable). Diversions from Oct. thru April seldom

3. Big Goose is assumed to be unregulated 275 days per year. exceed 7 cfs.

Notes

1. Up to 3.0 cfs is allocated to the VAMC, however what they do not use is available to the City. Since they seldom use over 1 cfs, 1 cfs will be allocated to the VA in the non-
irrigation season & 1.5 cfs in the irrigation season. (These allocations to the VA are high based on recent years).

2. Under Operational Conditions an additional 1 cfs is subtracted from the available water supply during the irrigation season as "not divertible" as it is difficult to divert all
the water available or that is released from storage and passes the diversion. This 1 cfs is split 80/20 City and SAWS.

3. Whitney Benefits has granted their stored water in Park Res to the City for the past several years, and this is continuing at this time. This water is released at the rate of 1
cfs from the time Big Goose Creek goes into regulation till the end of September, thus providing an additional contingency in these calculations during the irrigation season.
4. 10% of the available storage in Twin Lakes is subtracted off in Operational Conditions to allow for some diversion of Twin Lakes water at times other than the 90-day
irrigation season.

5. The 1.77 cfs in BOC order #70 has priority dates of 1891 — 1906, and since regulation at this particular diversion location is typically back to 1886, it will not be counted on
as available during the irrigation season.
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Regarding the regulation of Big Goose Creek and more senior water rights:

e Stream Regulation — Between May 1 and September 30 (when under non-surplus
conditions and a call for regulation has been placed on Big Goose Creek), the City’s
direct flow right is reduced to 13 cfs and the JPB’s direct flow right is lost. Regulation
occurs when irrigation demands are placed on the stream in early summer. Regulation
typically occurs in early to mid-July, so for this study, an irrigation season (Big Goose
Creek being regulated so more junior water rights are not available) is assumed to be 3
months or 90 days.

e Priority of Rights — There are six direct flow water rights on Big Goose Creek with
higher priority than the City’s territorial right, as documented in the following table.

Table 5.4
Senior Direct Flow Rights

Territorial

Right Location Priority Date = Flow Rate
Flume S. side of BG highway, near Kendrick

_ 10-12-1882 4.86 CFS
Ditch Golf Course (SE% Sec 32, T56N, R84W)

Robinson | 1% miles east of Beaver Cr Rd
& Hardee | intersection (NEYa Secl, T55N, R85W)

10-15-1882 3.57 CFS

) ¥ mile west of Beaver Cr Rd intersection
Daisy 10-19-1882 4.88 CFS
(NWY4 Sec 11, T55N, R85W)

Beckton Road intersection (SW¥4 Sec 9,

Owl 10-20-1882 3.29 CFS
T55N, R85W)
Just west of City Limits (NWY4 Sec 33,

N.B. Held 11-01-1882 2.14 CFS
T56N, R84W)
Approx 3 miles downstream of City

No. 9 ) Fall 1882 7.01 CFS
intake

Total Appropriations Senior to City 25.75 CFS

Therefore, it is possible that the City’s territorial right could be unusable if any of those rights
could not be fulfilled and they placed a call on the stream. There is no record of this every
occurring, but there have been two instances since 2000 that the City’s right was next in line to
be called. The City successfully worked with these right holders to keep that from happening.

5.2 FUTURE WATER SOURCES

The 2011 and 2013 Supplemental Supply studies assessed alternatives to provide additional
water supply for the Sheridan area water system in great detail. A summary of that assessment
and recommendations are included here. This summary includes recommendations for the
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pursuit of additional supply for this 2019 report. The previous studies provide more detail on the
background and their recommendations should that be desired.

Alternatives originally considered in these Supplemental Supply studies for this water system
included the following strategies.

e Conservation
o Reduce water use
o Improve system efficiencies
o Shared improvements with agriculture

e Acquire existing water rights
o From lands that are annexed or come out of production
o Senior direct flow rights on Big Goose Creek
o Existing mountain storage, including acquisition of Sawmill Reservoir

e Enlarge existing storage facilities
o Twin Lakes
o Sawmill Reservoir
o Weston Reservoir

e Develop new storage
o Inthe Big Horn Mountains
o Off channel, lower elevation sites
= Owl Creek Drainage
= Gillispie Draw
= Little Goose Drainage

e |Lake DeSmet
e Groundwater

Since the completion of the Supplemental Supply studies, shares of storage Park and Dome
Lake Reservoirs continue to be acquired as willing sellers come forward. Per a 2015 WWDC
grant, the City and SAWS can acquire up to 2000 ac-ft from Park Reservoir as it becomes
available. From a review of the Hydrographer’s Reports for the last 10 years, typically at least
2500 ac-ft remains unused at the end of the water year in Park and 1000 ac-ft remains unused
in Dome.

As far as additional water supply in the Big Goose Drainage is concerned, the acquisition from
Park and Dome was ranked #1. This continued acquisition is strongly supported and
recommended by this study.
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The 2011 Phase | Supplemental Supply Study and the follow-on 2013 Phase Il study examined
other options for additional long-term water supply that are not recommended at this time.
These are briefly summarized below:

o Sawmill. Due to the asking price, its post-1950 rights, access issues, upgrading
needed, and its estimated limited firm yield of 881 ac-ft/year.

o Dome beyond willing sellers coming forward at a reasonable cost.

e Gillespie Draw. Many reasons including the estimated cost, limited size and water
guality concerns.

e Weston Reservoir. This is a small (370 ac-ft) reservoir in Big Goose drainage with
pre-1950 water rights. Questions have arisen in the past as to whether this reservoir
is being used. The outlet gate stays open which allows the majority of the flow in
Babione Creek to flow through. It does fill during runoff however, and then releases
this stored water during the summer. Weston is owned by the Park Reservoir
Company, and according to Mike Connell, President, this flow is used by their
associated agricultural rights holders. If Weston was to be acquired for municipal,
there is considerable upgrading of the access road and the dam and spillway
needed. Considering all of the above, Weston is not seen as part of the future water
supply for Sheridan. A considerable investment is needed for a small quantity of
water.

e Acquiring abandoned water rights or from development. These should continue to be
examined and acquired when advantageous based on the several factors discussed
in the Phase | report, but very unlikely to become a significant amount of water.
(Developers should evaluate for raw water irrigation systems for the particular
development).

e Conservation. While conservation is encouraged, including pricing water with tiered
water rates, it is not seen as an approach to reduce the additional long-term supply
required.

e Deeper Groundwater. The WWDC funded numerous studies that included
hydrogeologic investigations that evaluated local aquifer systems as a source of
water for the Sheridan area in the 1980s. The extensive evaluations of the
groundwater resource in the Sheridan area are summarized as follows, while more
information is detailed in the Supplemental Supply studies. Areas most likely for
developing a Madison Aquifer well were identified, since studies suggested this
would probably be the most viable aquifer for larger production wells. Two test wells
were drilled, including one at the Intake site along Big Goose Creek (which was
drilled to 2538 feet). This well yielded about 25 gpm, and the other well (Little Goose
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well) yielded about 90 gpm. The Little Goose well was deepened in 1985 with no
increase in yield.

e Other Groundwater. The use of individual shallow wells (40 to 300 feet total depth)
was dismissed in the 1980’s from further consideration due to water quality and
guantity problems experienced with existing wells in the Little Goose Valley. It was
recommended at that time that the cost per user of a centralized water system using
groundwater was cost prohibitive. The Sheridan area water system was constructed
partially to resolve problems experienced with groundwater supplied by individual
wells. In addition, it was concluded, that exhaustive investigations have proven that
groundwater is not feasible for consideration as a source for this regional water
system. Based on the results of the previous investigations, groundwater was not
considered further for the needed supplemental supply in the previous studies.

Given the above, the following is the recommended approach for additional long-term water
supply:

e The acquisition of shares in Park (and Dome) be continued, but it appears this will
not total more than 1000 ac-ft so while important and valuable, there are limitations
in total volume that will result.

e The significant additional long-term water supply is anticipated to come from Lake
DeSmet, with consideration of the streams that supply it as well as the higher
elevation reservoirs regarding the location of points of diversion and a WTP. This
source also has the advantage in that it is not in the Big Goose watershed. The Lake
DeSmet option is discussed further in Section 7.3

5.3 WATER QUALITY

The Sheridan water system receives its water supply from the Big Horn Mountains as snowmelt
and runoff from rainfall. This is a very high-quality raw water supply and the operators of the
WTPs do an excellent and consistent job of treatment. The maintaining of the treated water
guality and the quality throughout the system is a significant responsibility and is taken seriously
by all operators of this system.

Drinking water quality is regulated under the federal Safe Drinking Water Act (SDWA). In
Wyoming, the enforcement of the SDWA is by the Region 8 Office of the US Environmental
Protection Agency (EPA), not the State. Each Public Water System (PWS) must comply with the
requirements of this act, even if they obtain their water supply from another system. The
Sheridan water system operates under one PWS number (WY5600052).

The SDWA has established maximum contaminant levels (MCLs) for many contaminants that
can be found in the water. These limits are established based on demonstrated health
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concerns. This act has established several separate rules that must be complied with. The
rules, list of contaminants, and required monitoring and reporting are available at
https://www.epa.gov/dwstandardsregulations. These rules are summarized below for Sheridan:

e Source Water Quality. Water leaving the WTPs must comply with the following:
o Long Term 2, Enhanced Surface Water Treatment Rule (LT2)
Inorganic Chemicals
Organic Chemicals
Filter Backwash Rule
Disinfection ByProducts (total organic carbon or TOC; a 35% reduction is required in
the treatment process).

O O O O

¢ Distribution Water Quality. Throughout the system, the water quality must be maintained
to comply with:
o The Total Coliform Rule (TCR)

Disinfection ByProducts (DBPSs) (see discussion below)

Lead & Copper Rule

The water shall conform to corrosivity requirements

The proper chlorine residual shall be maintained.

o O O O

e Otherrules:
o Certified Operators.
o Reporting rules (reporting monitoring and water quality results to EPA).
o Consumer Confidence Rule (CCR) (the annual water quality report that must be
provided to all users on the system).

The two rules that are the most challenging are LT2 and DBPs. The recent major WTP upgrade
project has made compliance with LT2 much easier. One of the primary requirements of LT2 is
consistently maintaining a low treated water turbidity level. Turbidity is to be kept under 0.15
NTUs, which can be a challenge. However, with recent plant improvements, it is working, and
the effluent stays <0.05 over 99% of the time. Maintaining this low turbidity level helps remove
microbial contaminants that can be a concern with a surface water source and reduces organic
levels to help compliance with TOC removal and DBP concentrations. The WTP upgrades
included better control — both automatic and operator. The plants are now more automated for
greater accuracy of chemical feed. Table 5.4 shows the recorded data on TOC at each WTP in
the past and Table 5.5 and Table 5.6 show water quality analytics for past years of BGWTP and
SWTP, respectively.
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Table 5.4 — TOC History 2010 to 2017

Sheridan Plant Big Goose Plant
Year |Influent Effluent % Removal  Alkalinity |Influent Effluent % Removal Alkalinity
2010 2.6 1.4 41% 30 2.6 1.4 39% 26
2011 2.5 1.3 41% 32 2.6 1.3 41% 29
2012 2.3 1.2 45% 32 2.3 1.2 49% 29
2013 2.3 1.3 40% 31 2.3 1.3 40% 29
2014 2.7 1.5 39% 26 2.8 1.5 40% 27
2015 2.6 1.4 40% 29 2.6 1.4 40% 27
2016 2.3 1.3 40% 27 2.3 1.2 45% 27
2017 2.6 1.6 36% 29 2.6 1.4 45% 27
AVERAGE 2.5 1.4 40% 29.3 2.5 1.3 42% 27.4
PEAK 2.7 1.6 45% 32 2.8 1.5 49% 29

Table 5.5 - BGWTP Yearly Water Analysis 2012 to 2017

CITY of SHERIDAN, WYOMING
BIG GOOSE WATER TREATMENT PLANT
YEARLY WATER ANALYSIS 2012 Through 2017

Temperature | Color |Chlorine] pH |Sulfate |Alkalinity| Hardness [Turbidity| TDS UV 254 |Fluoride |Airport
Date Celsius Units | (mg/L) | Units [(mg/L)| (mg/L) | (mg/L) NTU (mg/L) TOC (mg/L) | CL2
Raw | Fin [Raw [Fin| Fin [Raw[Fin| Raw |Raw| Fin [Raw] Fin [Raw|[Fin|Raw] Fin [Raw [Fin [Raw [Fin [ (mg/L)

2012

MIN 0.4 1.3] 5.0 0.0 1.1] 6.0|5.9 0.0[ 10.0( 13.0] 10.0| 10.0] 0.9(0.0] 13.5|31.6| 0.0| 0.0 0.9

MAX 17.3| 18.4/103.0| 3.0 2.3| 8.0[9.0 1.0] 40.0| 66.0| 38.0|44.0[ 9.7|0.1| 41.2(68.4| 0.2|0.0 2.5

AVG 7.2 8.3| 25.6] 0.5 15| 6.9|7.5 0.0 26.8(35.3] 25.1|27.1] 2.1{0.0| 29.8|52.0f 0.1] 0.0 1.4
2013

MIN 0.3 15| 3.0 0.0 1.2] 6.0|5.9 0.0 13.0[ 15.0| 10.0| 12.0] 0.7(0.0] 11.8|29.3| 0.0| 0.0 0.9

MAX 16.8| 17.7|390.0| 3.0 2.2| 8.5[9.3 0.0[ 44.0(54.0| 42.0| 44.0] 40.3| 0.1] 45.7|67.3| 0.3] 0.0 1.6

AVG 6.2 7.5 32.3[ 0.5 1.5 7.1]175 0.0] 28.8(34.9(24.9| 28.1| 2.9/ 0.0 28.6|47.2| 0.1 0.0 1.2
2014

MIN 0.6 1.7| 5.0 0.0 0.8| 6.2]6.0 0.0[ 12.0{13.0| 12.0| 12.0] 0.6/ 0.0] 12.4|31.2( 0.0]| 0.0 0.0] 0.0 0.0

MAX 16.7] 17.7{110.0|] 6.0 2.2] 8.9[9.5 1.0[ 48.0| 75.0| 48.0| 52.0] 15.4| 0.4]| 48.8|84.5| 0.2| 0.0 0.1{0.1 0.1

AVG 5.7 7.0 26.8| 0.6 16| 7.5|7.5 0.0[ 26.4(33.6| 26.7|28.9] 1.8/0.0]| 28.0|/48.6| 0.1] 0.0 0.0] 0.0 0.0
2015

MIN 0.5 1.6 6.0] 0.0 1.1 7.3|5.1 0.0] 0.0f 0.0f{10.0{12.0f 0.7]0.0] 0.0]21.8] 0.0f0.0f 0.0]0.0 0.0

MAX 16.3| 17.6/380.0| 7.0 2.5| 8.7/8.8 0.1 36.0( 42.0| 40.0| 50.0| 37.4| 4.5]| 52.4| 63.9| 55.9| 2.0[ 0.6] 1.2 2.3

AVG 6.6 8.3| 28.4| 0.5 16| 79|75 0.0[ 24.2(29.8| 26.1|29.8| 2.8(0.2]|27.1|46.4| 11.4| 0.7 0.1] 0.3 1.4
2016

MIN 0.5 17| 4.0 0.0 1.2| 0.0|5.4 0.0[ 6.0[10.0| 10.0|12.0] 0.8/0.0] 10.9|23.5| 0.0| 0.0 0.0] 0.1 0.9

MAX 16.4| 17.8| 90.0| 4.0 2.3 8.6/9.0 4.0| 37.0|44.0| 50.0| 54.0[ 7.9|0.1| 34.5(55.6] 0.9/ 0.2] 0.2 1.2 1.9

AVG 6.6 8.5 263 0.4 1.6 7.8|7.6 0.3] 25.0( 29.8| 25.7| 29.1| 2.6/ 0.0| 24.9|44.6] 0.1 0.0 0.1] 0.7 1.4
2017

MIN 0.1 1.6/ 7.0 0.0 1.3] 6.6|5.8 0.0 11.0f 2.0] 8.0|15.0] 1.0{0.0]12.2| 4.4 0.0| 0.0 0.0] 0.1 0.7

MAX 16.7] 18.2(225.0|14.0 2.1] 9.0{9.1 8.0] 44.0( 73.0 46.0| 50.0| 38.8| 0.3| 40.0|62.8| 0.3( 0.0 0.1] 1.1 1.9

AVG 6.1 7.9 31.4| 0.4 16| 7.9|7.6 0.8 26.3(33.1] 26.9|31.3| 3.7(/0.0| 25.7|47.7| 0.1] 0.0 0.1] 0.8 1.4

2012-2017

MIN AVG 0.4 1.6 5.0 0.0 1.1 5.4|5.7 0.0] 8.7| 8.8/10.0{12.2| 0.8|0.0]10.1|23.6] 0.0 0.0 0.0 0.0 0.6

MAX AVG 16.7 17.9|216.3| 6.2 2.3 8.6[9.1 2.4(41.5[59.0| 44.0|49.0| 24.9/ 0.9]| 43.8|67.1| 9.6| 0.4 0.2] 0.9 1.7

2012-2017 6.4 7.9 28.5| 0.5 1.6| 7.5|7.5 0.2| 26.2(32.8| 25.9|29.1| 2.7|0.1]| 27.3|47.8| 2.0| 0.1 0.1] 0.5 1.1]
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Table 5.6 — SWTP Yearly Water Analysis 2012 to 2017

YEARLY WATER ANALYSIS 2012 Through 2017

CITY of SHERIDAN, WYOMING
SHERIDAN WATER TREATMENT PLANT

Temperature| Color |Chlorine] pH [Sulfate|Alkalinity| Hardness|Turbidity] TDS UV 254 |Fluoride
Date Celsius Units | (mg/L) [ Units | (mg/L)| (mg/L) | (mg/L) NTU (mg/L) | (mg/L) | (mg/L)
Raw | Fin |Raw[Fin| Fin [Raw|Fin| Raw [Raw| Fin [Raw] Fin |Raw|Fin|Raw| Fin [Raw |Fin[Raw |Fin
2012
MIN 21| 46| 2.0[ 00 0.8| 6.0/6.1  0.0]16.0]14.0| 10.0/10.0] 0.5/ 0.0]13.0[40.3
MAX 19.7] 18.9] 80.0] 3.0 21| 81|89  8.6(48.0|60.0{50.0/50.0] 8.2|0.1|48.0[77.6
AVG 8.7| 11.6| 21.6] 0.0 14| 7.1)7.6] 0.5/ 32.9]38.6| 26.8|26.5| 1.6|0.0|30.6|56.8
2013
MIN 22|  69] 4.0[ 00 1.0| 6.4[6.7|  0.0[15.0{17.0[ 20.0] 8.0] 0.5{0.0] 7.5 0.0] 7.8 0.0
MAX 18.2| 18.9/280.0| 4.0 1.9 9.0/8.8 1.7 55.0| 56.0| 50.0 56.0| 14.5| 0.1] 61.9| 70.0| 29.2| 0.0
AVG 8.9 11.6| 30.9] 0.1 14| 7.7/7.6]  0.4]28.9/31.0][25.5/25.6| 1.8/0.0]29.7/45.7| 12.5| 0.0
2014
MIN 20/ 6.6/ 3.0 0.0 0.8 6.4/7.0 0.0 2.0 2.0/ 0.0] 0.0 0.4]0.0]13.4/37.1] 0.0/ 0.0] 0.0]0.0
MAX 19.0] 17.0{265.0] 2.0 2.6| 83{9.1]  4.8/50.0|44.0{42.0|54.0{ 22.2| 0.1| 56.4|64.1| 31.9| 0.1 0.4| 0.1
AVG 7.6/ 10.8| 25.8| 0.0 15| 7.8/7.7|  0.9]27.6/27.7| 15.3]15.0| 1.5|0.0| 28.4|50.7| 14.2| 0.0 0.0| 0.0
2015
MIN 23| 47| 40[ 00 0.8] 69|64 00|13.0 70| 7.0/10.0] 0.50.0] 3.5[30.4] 0.0{0.0] 0.0|0.0
MAX 17.4| 17.2|412.0] 7.0 2.6| 8.3(88|  2.0[37.0]42.0{32.0|34.0[ 38.1| 0.3| 36.6|58.6| 36.4[ 0.2| 0.2 1.0
AVG 8.3| 10.4| 28.3| 0.2 15| 7.9/7.5] 0.4]28.9/29.7/18.9/20.1] 1.8/0.0|27.5/49.9] 6.7/ 0.0] 0.0] 0.6
2016
MIN 21|  40[ 4.0| 0.0 11| 6.8/6.3] 0.0 0.0[12.0/15.0] 8.0 0.6/0.0] 0.0]12.5] 0.0] 0.0] 0.0 0.0
MAX 17.3| 17.2{116.0] 4.0 29| 8.7\85| 14.0[38.0]41.0{44.0/44.0{13.6| 1.7/ 40.1{63.2| 1.2{0.8] 0.2|1.2
AVG 8.7 10.0] 22.7| 0.1 17| 7.8/7.6]  6.9/14.0{28.1| 26.5/23.5| 2.6/0.3] 3.1/36.8] 0.4/ 0.2| 0.1 0.6
2017
MIN 40 72| 70| 00 11| 7.7{7.5]  0.0[33.0{35.0[ 26.0{28.0] 0.5{0.0|31.2|54.7| 0.2[0.1] 0.0{0.3
MAX 58 89| 22.0 1.0 2.1] 8279 1.0| 35.0/41.0| 28.030.0| 1.6|0.035.7|62.5] 0.2/ 0.1] 0.1]0.9
AVG 48] 79| 103| 0.0 1.7| 80|7.7]  0.3]33.5/36.5]27.0/29.5| 0.8 0.0]33.4/56.9] 0.2] 0.1 0.0 0.6
2012-2017
MIN AVG 25| 57| 4.0[ 00 09| 67|67  00]|13.2|14.5/11.3/10.7| 0.5/0.0{11.4{29.2| 1.6/ 0.0[ 0.0] 0.1
MAXAVG | 16.2| 16.4[195.8| 3.5 2.3| 84[8.7| 5.4/43.8/47.3|41.0[44.7| 16.4| 0.4/ 46.5/66.0 19.8| 0.2| 0.2| 0.8
2012-2017 | 7.8] 10.4] 23.3] 0.1 15 7.7/7.6]  1.6/27.6/31.9/23.3]23.4| 1.7/0.1)25.5/49.4] 6.8/ 0.1] 0.0/0.5
The Sheridan water system has a good history of complying with the SDWA requirements. The

most recent CCR (for 2017) again reports “no violations of the SDWA rules”, for example.

DBPs consist of two constituents:

e Total Trihalomethanes (TTHMSs), which must be kept under 80 parts per billion (ppb)
e Five Halo Acetic Acids (HAA5s), which must be kept under 60 ppb.

Both DBPs must comply with the MCLs in their locational running annual average of the
guarterly samples. TTHMs generally increase in concentration with the detention time in the

system, so can be a challenge at the far end of the system such as the Big Horn area.
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Temperature also affects DBP levels, so late summer at the far ends of the system are the most
concern.

DBP levels are maintained in certain locations by monitoring and periodic flushing. The flushing
of lines is a routine practice and should be performed regularly (at least annually) for lines in all
systems that do not experience adequate turnover. This is done well in this water system. In
order to reduce DBP levels in the Big Horn area, it is proposed to add mixing and aeration to the
Big Horn tank. No further improvements are thought to be needed at this time for this water
system regarding water quality.

The other two important distribution system rules are lead and copper and TCR. This system
has a very good history of compliance with these MCLs.

In summary, the key water quality parameters are summarized as follows, using results from the
2015 - 2017 CCRs. Again, these concentrations are within the requirements of the SDWA.

e Treated water from the WTP:
o Turbidity levels: Typically 0.03 — 0.04 NTU, range of 0.02 — 0.23 NTU
o TOC reduction: averages 40 — 43%.
o Water quality throughout the system:
o TTHMs: average 46 ppb (parts per billion), range 15 — 89 ppb
o HAAB5s: average 43 ppb, range 16 — 89 ppb
o Lead: range of 0 — 4 ppb, MCL is 15 ppb
o Chlorine residual: Average of about 1.2 mg/L, range of 0.12 — 2.0 mg/L.

Routine monitoring of water quality is performed both at the WTP to verify the treatment
process, and throughout the water system. This monitoring is in addition to the required
monitoring and reporting under the SDWA. Most of the QC monitoring at the WTPs is for the
basic parameters of temperature, pH, color, alkalinity, hardness, total dissolved solids, fluoride,
sulfates and UV 254 for TOC. This is a high-quality water supply that is naturally low in
dissolved minerals (TDS) and hardness. Refer to Tables 5.4 — 5.6 for typical routine monitoring
data.

Throughout the system, the primary routine parameter monitored is chlorine residual. These
measurements are taken in many locations throughout the system. The goal is to maintain a
free residual of 0.2 mg/L throughout the system. Records are maintained of this monitoring and
if a concern is found, flushing is performed.

With the source water being the Big Goose watershed, it is important to consider how the nature
of this watershed affects water quality. A Watershed Control Plan (WCP) was prepared in 2015.
This plan was initiated by EPA regulations to help control microbiological pathogens in surface
water supplies for municipal water systems. This WCP provides an outline for identification of
potential sources of one waterborne pathogen in particular — Cryptosporidium (Crypto), which is
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a potential concern in a watershed such as Big Goose. The effort for implementing the plan is a
partnership between the City of Sheridan, SAWSJPB, Sheridan County, the US Forest Service,
and the Sheridan County Conservation District. One of the implementation steps is additional
monitoring for Crypto, which has been performed on a monthly basis at the raw water intake
facility since 2004. Another important action item is creating an awareness of this watershed
being the drinking water source for Sheridan. This is especially important given the recreational
nature of this watershed.

Water sampling in recent years has not detected Crypto in the raw water source. Having low
levels of Crypto in the raw water source and an effective treatment process is very important
because Crypto, unlike bacteria, are not easily killed with chlorine. The recent upgrading of the
WTPs with the resulting low treated water turbidity levels (typically less than 0.04 NTUs as
noted above), is an effective way to provide assurance that this drinking water supply is as free
of Crypto as is reasonably possible.

The capacity and baffling of the clearwells at each WTP satisfy the CT requirements (free
chorine residual level and contact time) as required for these plants. The added 1.5 MG storage
at the BGWTP, and the recent upgrading of the 4 MG tank at the SWTP help with this point
considerably.

Another water quality concern that has been discussed recently and is worth mentioning is the
impact a wildfire would have on water quality (see the summary of the related study in Section
2.2.3). A wildfire in one of several critical locations in the Big Goose watershed would have
major negative impacts on water quality. This problem has occurred at other water systems in
the west that have watersheds in their nearby mountains, such as in Colorado. Sediment
loadings can increase significantly which by itself causes a major impact to the facilities and
treatment capabilities. Organic levels also increase exponentially causing both treatment and
finished water quality problems. If fire suppression chemicals are used on the fire, these also
result in a negative impact water quality.

One last water quality concern that just came up this spring was a very high turbidity event in
the raw water supply due to a landslide above the intake facility (landslide was caused by heavy
rainfall), that brought a substantial loading of soil and sediment into Big Goose Creek. While the
raw water turbidity typically remains under 700 NTUs during spring runoff, and there is only one
event in recent memory where it exceeded 1000 NTUs, this 2019 landslide event resulted in
short-term turbidity levels of 3400 NTUs. This level of turbidity was difficult for the SWTP to treat
and the BGWTP was shut down for about 2 days.
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6.0 GROWTH AND DEMAND PROJECTIONS
6.1 POPULATION AND POPULATION GROWTH

This section discusses population and population growth projections for the study area.
Historical information on population growth, population projections, and various sources for
estimated population growth were considered. Sources reviewed, and a summary of their
projections include:

Sheridan Supplemental Supply Study Level Il, Phase |, Final Report; DOWL HKM; May 2011.

Following their analysis this Phase | study used a 2% annual growth rate for City and 3% for
SAWS.

Sheridan Supplemental Storage Level Il Phase Il Study, Final Report: EnTech Inc.; December
2013.

This Phase Il study used the same 2% growth rate for the City and 3% for SAWS, for a 50-year
period, to the year 2063. These growth rates were then used to estimate the additional water
supply needs for the Sheridan area water system.

Buffalo — Sheridan Area Water Supply — Lake DeSmet, Level | Study; Final Report; HKM
Engineering; June 2008.

This study estimated an annual growth rate for the first 10 years (through 2016) of 2.2%, but
also presented a lower growth scenario of 1.3%. It then used an annual growth rate of 1.5% for
the next 40 years. At the time of these projections, there was considerable growth taking place
due to energy development (primarily coal bed methane), which has since cooled.

Sheridan Joint Planning Area Land Use Plan; Orion Planning — Design; 2017.

This study states that “beginning in the 1990’s the City has had a relatively stable growth rate of
approximately 1.3% per year”.

The US Census 1970 — 2010, shows Sheridan County averaging 0.83% growth, and the City of
Sheridan averaging 0.80% growth.

The State Economic Analysis Division of the Department of Administration & Information uses
lower growth projections of 0.65% for both Sheridan County and the City of Sheridan.

Based on the growth of the number of water taps over the past 11 years, there has been a
growth rate of 1.66% for the SAWS service area and 1.21% for the City. Both of these service
areas continue to experience growth.
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Starting from the year 2019, estimates for 30 and 50-year projections (actually 31 and 51 years
to consider water needs for the years of 2050 and 2070), were prepared.

The above sources illustrate that different growth rates may occur. The increase in water users
has been steady, significant and is expected to continue. It is believed that the growth that was
happening prior to the 2011 and 2013 Supplemental Supply studies was unusually high for this
area, and growth rates of 2% and 3% will not be used for this study. As noted above the most
recent local planning document states that “in recent years the City has had a relatively stable
growth rate of approximately 1.3% per year.”

As discussed in the next section, Equivalent Dwelling Units (EDUSs) will be used when assessing
the current service area and estimating the future numbers, both for EDUs themselves and the
more important water needs. While population projections will be made, projections for EDUs
are the more important criteria. EDUs may grow faster than population as businesses are added
that have larger meters and service lines with limited additional population, so it is
recommended to use a growth rate at least equal to what is used for population. Also, as we
look to future water needs, if more water than necessary is obtained, it will be there for a future
beyond what is projected, but it will not be a wasted effort. These analyses and projections need
to be periodically reviewed and updated.

Therefore, when all is considered, it is recommended that a growth rate of 1.75% be used for
future population projections and for the number of both users and EDUs. The same rate will be
used for estimated growth for both the City and SAWS service areas.

In summary, this growth rate is believed to be appropriate for the following reasons:

e The 2% and 3% growth rates of the 2011 and 2013 studies have been determined to be
too high and should not be used at this time.

e The latest planning document (see above) states a growth rate of 1.3% for the City. The
growth rate in the rural (SAWS) service area has been higher.

e The growth in number of users (taps) in recent years has been 1.66% for SAWS and
1.21% for the City.

e With this being a regional system (serving both in-town and rural users), and with the
issues that exist with water supply for homes that are not on this system, the growth rate
on this water system will be greater than the growth rate in the County as a whole.

Therefore, this growth rate is seen as being only slightly conservative (includes a modest factor
of safety) considering the estimated growth rates of 1.3% and 1.66% stated above. It is also
believed that slightly conservative is preferred when securing additional water supply due to the
long-term nature of this endeavor.

Using a 1.75% growth rate for population and the number of users and EDUSs, the following
table summarizes current and projected future population, users and EDUs. These projections
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use the equation Nt = Pe®™, where Nt = the number at a future date, P = present number, r =
rate of increase, and t = time period. For these projections, the estimated number of users on
this water system in January 2019 is used as the starting point, and these are converted to
EDUs (discussed in the next section). Thirty and 50-year projections are made, with 2050 and
2070 used for the future years representing these long-term periods. The “current” population
for the City of Sheridan is the 2018 estimated population by the Wyoming Department of
Information & Administration, Economic Analysis Division, increased slightly to represent
January 2019.

Table 6.1 - Current and Projected Population and EDU Numbers

Current Estimated 2050 | Estimated 2070
Users 7732 13,300 18,870
Population 18,400 31,650 44,900
EDUs 10,655 18,330 26,000
Users 1866 3210 4550
Population 4300 7390 10,490
EDUs 1925 3310 4700
Users 9598 16,510 23,420
Population 22,700 39,040 55,390
EDUs 12,580 21,640 30,700

6.2 GROWTH AREAS

From the population and EDU projections above, the expected growth in the system in the next
30 years includes about 9,000 EDUs. In 50 years, it is expected that there will be 30,700 EDUs
total.

To evaluate the ability of the system to supply this growth (as discussed in Section 3.1) it is
necessary to identify the likely locations of where this growth will occur. Through discussions
with City, County, and SAWS staff, the most likely locations of growth will be growth in and
around the City of Sheridan within the Urban Services Boundary and locations adjacent to the
existing water system.
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For locations within the Urban Services Boundary, it was assumed that this property will develop
at a similar density to the existing City of Sheridan. It is noted that sanitary sewer will eventually
need to be extended to properties within the Urban Services Boundary to achieve a density
greater than 2-acre lots.

Fill-in growth was identified by first selecting any unserved parcels (parcels with no water
service) within the Urban Services Boundary, as well as parcels with service but larger than 5
acres. Floodplain areas, steep slopes, water bodies and other undevelopable land such as
parks and opens spaces were removed from the possible fill-in areas. A density of 2.83 EDU
per acre was used. This number was based off a sample of existing and recently developed
subdivisions in the City of Sheridan.

Table 6.2 - Existing EDU Density in Residential Subdivisions

Service Developed
Subdivision Area Acres EDU/ACRE

Downer USA 94.3 357.2 3.79
Eastern Hills & Rocky Hills | USA 53.3 54.0 1.01
Mountain Shadows USA 39.1 87.6 2.24
North Heights USA 48.9 235.9 4.82
Osprey USA 27.6 64.8 2.35
Poplar Grove USA 18.4 46.0 2.50
South Hill Area USA 437.6 1408.1 3.22
Westco USA 18.3 11.8 0.64
Woodland Park USA 16.0 79.0 4.94
Average 2.83

Outside of the Urban Services Area, but within the SAWS boundary the areas most likely to
develop were identified as discussed below.

Unserved property and property with service but greater than 10 acres was identified.
Floodplains, steep slopes, water bodies and other undevelopable land such as green spaces,
parks, and golf courses, etc. was removed from the possible “likely to develop” growth areas. A
density of 0.38 EDU per acre was used for new development in the SAWS area. This number
was based off a sample of existing subdivisions in the SAWS area. Table 6.3 lists a sampling of
rural residential subdivisions and their EDU per acre density. This density was applied to areas
within the SAWS service area adjacent to the existing SAWS infrastructure.
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Table 6.3 - Existing EDU Density in Rural Residential Subdivision

Service | Developed |
Subdivision Area Acres Total EDU EDU/ACRE
Big Horn Valley Estates | SAWS 31.4 13.0 0.41
Don Ena SAWS 161.3 56.0 0.35
Jeffries Draw SAWS 78.1 38.0 0.49
Knode SAWS 195.9 96.0 0.49
Paradise Park SAWS 224.7 39.0 0.17
Parker Draw SAWS 136.9 30.0 0.22
South Home Ranch SAWS 52.8 27.0 0.51
Average 0.38

Developable areas within the USA are shown in Figure 6.1 and developable areas in all of the
SAWS boundary are shown in Figure 6.2.

To fulfill the number of EDUs in the future growth scenarios, EDU densities were assigned to
the developable areas. Areas with the highest potential for growth were used in the 2050 growth
scenario, such as already platted lots and areas identified in other studies or through
discussions with staff as having potential for future growth. Some of the areas with high
potential for growth in the near future include the area near the new North Sheridan 1-90
interchange, property to the north of 5™ Street and East of I1-90, and the area south of Sheridan
College adjacent to Coffeen Avenue. In the SAWS area, the property with high potential for
growth was assumed to be property closest to existing pipelines and property at elevations low
enough to be served without pumping. After the number of EDUs to satisfy the 2050 EDU
number was reached, property was identified for growth for the 2070 growth scenario. The 2070
growth is anticipated to occur as the next logical places to grow after the property shown in the
2050 scenario is developed.

Future growth areas for 2050 are shown in Figure 6.3 and growth areas for the 2070 growth
scenario are shown in Figure 6.4. Figure 6.5 shows the 2050 and 2070 growth scenarios
together. The locations of these future EDUs were then input into the model and evaluated as
discussed in Section 4.3.
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6.3 EDUs

To standardize water user data, Equivalent Dwelling Units will be used. EDUs equate users to
an equivalent unit. EDUs are used to estimate and compare water from per user to the overall
water demand. They are also used for future projections as they provide a more realistic
estimate of future needs than does either population or the number of user accounts by
themselves. EDUs take into account that larger meters (and their service lines) place more
demand on the system and use more water than do users with smaller meters or service lines.
EDUs also equate the number of users with different size meters (or service lines) to a single
number. The number of user meters in this water system tabulated by meter size as of August
2018 are shown in Table 6.5.

EDUs are calculated based on the standard ¥-inch meter (or 5/8 x 3/4 meter) being 1. This is
also the standard size for meters in the City system with 89% of the services having a ¥-inch
meter, and in the SAWS system with 98% of their meters being ¥-inch. The equivalency table is
based on the comparison of sizes (area of the circle) to the 34-inch size. For the 6-inch and 8-
inch meters, considerations to the high flow capabilities of these meters was also used in the
calculation and stating of the equivalency multiplier as the maximum flow rate is not strictly a
ratio of the size. The EDU equivalencies for 6 and 8-inch meters are as were used in the
Sheridan Supplemental Storage Level Il Studies.

The multiplying factors to obtain EDUs based on meter size are shown in Table 6.4.

Table 6.4 - EDU Equivalency Multipliers

Meter EDU equivalency High Normal Maximum
Size multiplier to the %-inch Flow Rate Flow Rate
meter (gpm)* (gpm)*

5/8-inch 1 10 20
¥%-inch 1 15 30
1-inch 1.77 25 50
1%-inch 4 50 100
2-inch 7.1 80 160
3-inch 16 175 350
4-inch 28 300 600
6-inch 60 675 1350
8-inch 80 900 1600

From AWWA M22, Table 6-1. Positive Displacement meters through 2-inch, and Compound meters >2-inch.

The number of EDUs on the Sheridan Water System in August 2018 is shown in Table 6.5.
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Table 6.5 - EDUs on the Sheridan Water System

City of Sheridan System

ol b
5/8 188 188
3/4 7113 7113
1 333 589
15 159 636
2 164 1164
3 27 432
4 5 140
6 4 240
8 1 80
Totals 7994 10,582
SAWS JPB System
veesie | M | eous
5/8 3 3
3/4 1831 1831
1 15 27
15 4 16
2 8 57
Totals 1861 1934

6.4 WATER USAGE FROM BILLING RECORDS

Existing water usage was estimated using population data, user metering data, other meter
readings within the water system, and previous studies. The City of Sheridan recently replaced
their user meters with an advanced meter infrastructure (AMI) system. (The project was
completed in September 2018.) This new system allows better access to water usage
information than previously was available. This study examined some of the 2018 AMI data to
compare water usage calculated from these data to other more complete and longer-term water
guantity data. Information from this brief analysis of the AMI data is presented in this section.

First, the AMI data were obtained from user billing records for July 2018 and November 2018 to
identify data during a peak demand time during irrigation and a minimum demand time without
irrigation. The data were grouped by the type or class of service in the records obtained. Water
usage rates per tap and per EDU were calculated. Table 6.6 and Table 6.7 show these data.
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Table 6.6 - July Water Usage

JULY USAGE NUMBERS
CLASSIFICATION | GPD | TAPS | EDUs | GPD/TAP | GPD/EDU
110 | 388 332

APARTMENT 128,675 1170
COMMERCIAL 644,664 833 1778 774 363
EDUCATIONAL 19,109 23 361 831 53
GOVERNMENT 61,737 29 166 2129 373
HOSPITAL/NURSING 85,525 5 61 17,105 1395
LIGHT INDUSTRY 48 1 1 48 48
NO SERVICE 338,800 627 773 540 438
OUTSIDE CITY 104,024 338 429 308 243
PARKS/RECREATION 91,324 17 77 5372 1187
RECREATIONAL 23,569 7 44 3367 539
RESIDENTIAL 2,579,036 | 6002 6222 430 415
SAWS 449,807 1765 1837 255 245
SAWS NO SERVICE 8,534 97 97 88 88
SUMMER TAP 456,053 90 298 5067 1529
TRAILER PARK 120,341 16 180 7521 667
Water Card 12,361 128 128 97 97
Grand Total 5,123,607 | 10,089 | 12,712 508 403

NOVEMBER USAGE NUMBERS

Table 6.7 - November Water Usage

CLASSIFICATION GPD TAPS EDUs GPD/TAP | GPD/EDU
APARTMENT 87,034 112 394 777 221
COMMERCIAL 365,281 855 1840 427 199
EDUCATIONAL 40,449 23 361 1759 112
GOVERNMENT 16,674 29 166 575 101
HOSPITAL/NURSING 30,682 5 61 6136 501
LIGHT INDUSTRY 38 1 1 38 38
NO SERVICE 15,533 244 331 64 47
OUTSIDE CITY 42,305 337 428 126 99
PARKS/RECREATION 3532 17 77 208 46
RECREATIONAL 5022 7 44 717 115
RESIDENTIAL 785,135 6314 6536 124 120
SAWS 272,834 1830 1902 149 143
SAWS NO SERVICE 2422 43 43 56 56
SUMMER TAP 21,083 109 381 193 55
TRAILER PARK 76,947 16 171 4809 449
Watercard 4204 131 131 32 32
Grand Total 1,769,175 | 10,073 12,735 176 139
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Table 6.6 and Table 6.7 show that most categories of accounts have lower water usage in the
winter than the summer, which is to be expected. For example, the average water usage in July
was about 400 gpd/EDU and the usage in November was about 140 gpd/EDU. These data also
show that the water usage per EDU is more consistent across the types of accounts than the
water use per tap.

Tables 6.6 and 6.7 present a snapshot of one month to illustrate what data are available from
the new AMI system. One month of data is not sufficient to establish average usage rates or
criteria. Also, the reports from the accounting system for these user’s needs scrutiny and
filtering when these data are analyzed. For example, some sewer accounts are included, and
some accounts called “no service” include water usage. Additional work and more data (such as
at least 3 years’ worth) are needed to more fully determine per user or per EDU consumption
data that may be able to be obtained from this new system.

Several of the accounts (over 700) in the July data had no or very low water usage. Therefore, a
second calculation was made without accounts that used less than 20 gpd. Many of these
accounts are probably inactive or questionable. These same calculations on gallons per day
used in Table 6.6 are repeated in Table 6.8 for this comparison. This second table is presented
to illustrate this difference and to make the point that as user data from the new AMI system is
used, as may be done to estimate the water demand by a new subdivision that fits one of these
categories for example, that a close examination of and understanding of the data from this
accounting system is needed before it is applied in any manner.

If these very low water usage accounts are removed from the calculation, it brings the average
water usage up to about 440 gpd/EDU; again emphasizing the importance of the close
examination of user categories, user numbers, EDU calculations and water demands obtained
from the AMI system and how these may be applied.

Since the data in Tables 6.6 — 6.8 are just shapshots, they are not used as the system design
criteria are developed and future water needs are calculated.
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Table 6.8 - July Water Usage with Low Usage Accounts Removed

JULY USAGE NUMBERS - with 20 gpd and less removed

CLASSIFICATION GPD TAPS | EDUs | GPD/TAP | GPD/EDU
APARTMENT 128,675 107 381 1203 338
COMMERCIAL 643,665 | 690 1582 933 407
EDUCATIONAL 19,100 21 300 910 64
GOVERNMENT 61,704 25 158 2468 391
HOSPITAL/NURSING 85,525 5 61 17,105 1395
LIGHT INDUSTRY 48 1 1 48 48
NO SERVICE 337,945 | 445 573 759 590
OUTSIDE CITY 103,807 | 300 382 346 272
PARKS/RECREATION 91,318 14 59 6523 1550
RECREATIONAL 23,569 6 37 3928 643
RESIDENTIAL 2,577,504 | 5725 | 5941 450 434
SAWS 449,232 | 1666 | 1735 270 259
SAWS NO SERVICE 8,368 57 57 147 147
SUMMER TAP 456,030 80 274 5700 1662
TRAILER PARK 120,341 16 180 7521 667
Water Card 12,279 43 43 286 286
Grand Total 5,119,110 | 9201 | 11,720 556 437
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As can be seen form the data above, the majority of the accounts are in the residential category.
Previous studies and modeling efforts by DOWL on the SWS have identified a large difference
in residential water usage depending on the type of development. The main difference is
whether or not the development has a secondary source of water for irrigation. However, other
factors such as lot size, household income, and other factors play a part in the water usage per
tap. To further illustrate this, billing data from several representative subdivisions were isolated
and tabulated as shown in Table 6.9.

Table 6.9 - Water Usage for Key Subdivisions

July Usage November Usage
Subdivision GPD/TAP | GPD/EDU | GPD/TAP | GPD/EDU
Don Ena 182 162 117 105
Eastern Hills 379 386 122 124
Knode 371 376 122 123
Mountain Shadows 1563 1428 136 124
Osprey 1019 1010 125 124
Powder Horn 125 129 113 118
Soldier Creek 351 322 137 126
South Hill 592 531 125 112
All others 494 389 189 149
Total 504 408 177 143

Table 6.9 shows a large difference in the per tap or per EDU usage, depending on the type of
subdivision. The locations are shown in

Figure 6.8. The Powder Horn is a retirement/golf community with larger lots and more expensive
homes. The Powder Horn also has its own irrigation system, so only uses domestic water from
SAWS. The gpd/EDU number doesn’t vary much for the Powder Horn between the summer and
winter months. On the other hand, the Mountain Shadows Subdivision has medium-sized lots,
relatively expensive homes, and no secondary irrigation system. The gpd/EDU number for
Mountain Shadows increases by a factor of 10 in the summer.
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6.5 DESIGN CRITERIA

6.5.1 Summary of Design Parameters

This section establishes the design criteria for this water system based on the data gathered
and summarized. Design criteria are important as the capacity and capability of the existing
system are assessed and how water system infrastructure, water rights are considered, and
long-term water supply needs for the future are estimated. Recent historical usage, usage
trends, population growth, population projections, and local design standards were considered
to establish these criteria. The design criteria from the 2008 master plan and in the 2017 City
Design Standards were also reviewed as these tables were updated for this report.

As previously discussed, the recently completed advanced metering system for all the users on
this water system is providing improved information on the number of users, their location, and
considerably more usage data (not just total monthly usage). Since this advanced metering
system has just recently been completed, historical data is limited, as is its ability to assist with
the establishment of these design criteria. Therefore, the design criteria presented in this report
should be reviewed in three or four years and updated as necessary.

Table 6.10 of these criteria is divided into two important parts that require explanation and
distinction in their usage. The left-hand columns cover quantities as metered at the user meters
while the right-hand columns include a prorated share for users of the water delivered to the
WTPs for treatment. Since a quantity of water must be delivered to the WTPs that may not be
treated and/or accounted for through user meters, a multiplier is applied to each user’s usage,
to cover the total quantity of water that needs to be delivered to the WTPs.

The right-hand columns of Table 6.10 and Table 6.12 include the quantity of water that must be
diverted and delivered to the two WTPs to supply current users. These quantities include all
metered points of delivery, even parks, green areas, and other points that may not be revenue-
producing customers. In Table 6.12, projections of water quantity needs for 2050 and 2070 are
estimated based on applying the growth rate discussed in Section 6.1 to current quantities.

There are several important comments to make regarding the design criteria tables:

o Considerable usage and other flow data are maintained on this water system from
reservoir releases, diversion quantities at the intake facilities, quantities entering the
water plants, treated quantities leaving the plants, and usage throughout the system,
including non-revenue usages such as at parks, green areas and recreational fields, and
for flushing hydrants to maintain water quality. These were considered to the extent
possible in these total quantities, summaries and conclusions.

e |n some cases, water needs during the Irrigation Season are broken out from other
calculations such as total water needs, average day or peak day. This primarily is done
for water rights issues, and how water rights during the irrigation season (time when Big
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Goose Creek is being regulated by the BOC) will someday approach existing water right
amounts and become a limiting factor relating to the projections for future needs. The
estimates for per EDU or total water needs during the irrigation season do not come into
consideration for every calculation, but are presented for use for when they do.

e The number of users and EDUs on the combined City/SAWS system vary depending on
when the count is made. Table 6.1 lists the current numbers that were used in this study,
and the estimated future numbers for users and EDUs in 2050 and 2070.

e The Estimated Future Water Supply needs (total water supply needs) at the four raw
water delivery points (BGWTP, SWTP, Kendrick Golf Course and the VAMC) are
ultimately the quantities for total water supply to be provided in the future years that were
considered (see Table 7.15).

e Table 7.15 includes calculations by MGD, cfs and ac-ft, as these different units all are
applicable depending on whether flows in Big Goose Creek, water rights or water needs
in the water system are being considered.

o The Estimated Future Water Supply needs for users (Table 6.12) is the quantity of
treated water (so does not include the raw water provided to Kendrick and the VAMC).

e Since water availability and water rights from the Big Goose source are limited and this
limitation becomes an issue in the future projections, Table 7.14 was prepared
documenting the calculations for how Future Water Supply needs were estimated and
then compared to water availability and water rights.

e Losses, apparent losses and non-revenue water must be accounted for in the overall
water supply and calculations of water needs. These are discussed in Section 7.1.2.

¢ With the new user meters it is relatively easy to add and then average water consumed
per user or per EDU for an average day, peak day or other time period. However, as
discussed in this report, quantities of consumption by users must also add their
appropriate share of total water delivered to the WTPs for treatment since that is the
guantity of water that is diverted from the creek and provided for treatment, even though
it is not all ultimately consumed by the user. (This is a water rights issue as well as a
water quantity issue.) This multiplier was estimated to be 1.3, as discussed in the report.

e The gallons per user or per EDU calculated in Table 6.6 and Table 6.7 show the data
available from the new metering system and how the users are broken out within the
accounting system by category. Since they are only one month each, these per user or
per EDU quantities are not what were used in developing the design criteria presented.
For example, there is a classification called “No Service” yet there is water usage shown.
These classifications need to be reviewed and better understood the next time per user
or per EDU calculations are made (see next bullet).

e Since the new user meters are believed to be very accurate but only one year of data
were available for use in this study, that year was not a peak water usage year, and
some of these users were actually added during the course of the year, it is
recommended that when at least 3 to 4 years of data are available from the new user
meters, that these calculations be repeated to confirm or adjust the criteria as needed.

Page | 162



Sheridan Water Master Plan

WWDC Level | Study-Final Report

simpler tables based on the needed application.

Not all of these criteria apply to every use of these humbers, so it is possible to develop

The per EDU usage rate also depends on the type of development. See the discussion

on variations in usage depending on the development that follows.

Table 6.10 - Design Criteria Table — Usage GPD/EDU

Usage (GPD/EDU)
Metered at User

Usage (GPD/EDU)
With Share of all Water to WTPs

Average Average Average
Average DEVY DEVY Day
DEVANCEIE Irrigation (year- Irrigation
round) Season round) Peak Day | Season
City (and DNISD) 250 680 510 325 880 660
SAWS-JPB 200 540 400 260 700 520
City — Residential 220
Only 500 280 650
Rural —with
secondary irrigation 140 150 180 e

Table 6.11 — Other Design Criteria

OTHER DESIGN CRITERIA

Irrigation Season — in-house usage only

80 gpcd

Irrigation Season — total usage

275 gpcd

Average Day to Peak Day

2.70

Average Day to Peak Hour

4.20

Persons per Residential Account

2.3

Persons per EDU (average)

FIRE FLOWS (2 hrs, except industrial = 3)

1.8

Single Family Residence 1000 gpm
Residential areas 1500 gpm
Commercial 2500 gpm
Industrial 3500 gpm

Page | 163



Sheridan Water Master Plan
WWDC Level | Study-Final Report

Table 6.12 - Estimated Water Needs

TOTAL SYSTEM DEMAND 2050 2070

By user, at WTP influent GPM MGD | GPM MGD
Average Day 2,775 4.0 4,800 6.9 6,800 9.8
Peak Day 7,500 | 10.8 | 12,900 | 18.6 | 18,300 | 26.4
Peak Hour 11,650 -- 20,100 -- 28,500 --

Ave Day - Irrigation Season 5,550 8.0 9,600 | 13.8 | 13,600 | 19.6

Regarding fire flows, not all of the SWS is designed for fire flows. Many areas within the SAWS
utilize a rural design approach which only provides domestic demand.

It is noted that the Downer Improvement and Service District is served by the SWTP, so its
usage is included with that plant and the City.

Variations in usage depending on the development.

An analysis of the user meter data from 2018 from the new AMI metering system that allows
such an analysis, illustrates major differences in water usage per user depending on a variety of
factors such as lot size, age of the subdivision and in particular, whether there is a separate
secondary irrigation system. Based on an analysis of several subdivisions or service areas
within both the City and SAWS systems, the Table 6.13 is presented to assist with setting
design guidelines for the water needs for new developments based on their particular
circumstances. Having a secondary irrigation system cuts down on water needs — the total
water quantity that needs to be supplied by the system, the peak supply rate, and with regards
to water rights, the amount that must be supplied during the irrigation season when Big Goose
Creek is under regulation. Therefore, encouraging the creation of a separate irrigation system
pays dividends.

An anticipated purpose for Table 6.13 is to help both design engineers and system managers to
establish a proper supply requirement for a new development in the Design Report for the
project, and then to size facilities appropriately and consider the impact on water rights. Actual
water usage rates should be checked and verified during design.
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Table 6.13 — Differences in Water Usage by Subdivision

Average Average | Average

July Usage | Lot Size | usage rate
SUBDIVISION Irrigation Location (GPD/EDU) | (acres) | (gpd/acre)
POWDER HORN Secondary Source | SAWS-JPB 129 1.74 510
DON ENA Secondary Source | SAWS-JPB 129 3.12 57
PARKER DRAW Secondary Source | SAWS-JPB 151 3.94 41
SOUTH HOME RANCH Secondary Source | SAWS-JPB 157 1.93 83
BIG HORN VALLEY ESTATES | Secondary Source | SAWS-JPB 162 2.45 72
JEFFRIES DRAW Secondary Source | SAWS-JPB 191 2.53 79
DOWNER Varies City 205 0.26 1150
PARADISE PARK Varies SAWS-JPB 206 4.45 48
E. HILLS AND ROCKY HILLS Varies SAWS-JPB 290 1.10 282
WESCO Varies City - Com 296 1.67 221
WOODLAND PARK No Secondary City 377 0.20 1951
NORTH HEIGHTS No Secondary City 381 0.21 1931
KNODE No Secondary SAWS-JPB 429 2.79 172
POPLAR GROVE No Secondary City 503 0.27 2913
SOUTH HILL AREA No Secondary City 515 0.34 2173
OSPREY No Secondary City 1003 0.35 2897
MOUNTAIN SHADOWS No Secondary City 1555 0.48 3000

Table 6.13 shows the large variation in water usage, and also provides some typical water rates
based on the type of subdivision (average lot size, subdivision location, and irrigation source).
As discussed earlier in this report, whether or not a secondary irrigation source is present
affects the water usage the most.

6.5.2 City Design Standards and DEQ Criteria

The City of Sheridan/SAWS adopts the most current version of Chapter Xl of the Wyoming
Department of Environmental Quality, Water Quality Rules and Regulations, as the design
standards for water distribution systems, source water facilities, transmission mains, water
storage structures and pumping facilities, and includes the changes noted below:

e A per capita usage table (Table 301-1 in the design standards) is referenced. We
recommend replacing portions of this table with parameters from the design criteria
table (Table 6.10), as appropriate.

o The system shall provide static pressure ranging from forty (40) psi to one hundred
ten (110) psi during average day conditions. The system shall maintain a twenty (20)
psi minimum residual pressure at the finished floor elevation of the highest unit
proposed during peak day plus fire flow demand or peak hour demand, whichever
demand is greater, and a thirty-five (35) psi minimum residual pressure during the

peak hour demand. The maximum pressure fluctuation at any location in the
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distribution system between peak hour demand and minimum hour demand should
not exceed 30 psi.

e Subject to the following minimums, fire flow will be calculated according to the latest
adopted edition of the “International Fire Code,” published by the International Code
Council, as amended by Sheridan City Code, and will be added to the maximum day
hourly flow to adequately size the system for fire flow conditions. Unless in conflict
with the “International Fire Code” as determined by the City Fire Code Official, fire
flows shall meet the following minimum requirements:

Fire Flow | Duration

Zoning Type

Single Family Residential (Less than

3,500 SF) 1000 2
All Other Residential 1500 2
Commercial 2500 2
Industrial 3500 3

Note: We recommend the wording above say that “the fire flow be added to the
maximum day flow.”

¢ Add the following language at the end of Subsection 14-b-iii:
The design must be in substantial conformance with the latest Master Water Plan(s) for
the City of Sheridan, Downer Neighborhood Improvement and Service District, and the
Sheridan Area Water Supply Joint Powers Board. Twelve-inch mains shall be grid
paced at approximately one-mile intervals. Eight-inch mains shall be grid spaced at
approximately ¥-mile intervals, subject to the approval of the Public Utilities Director.
Pipes will be designed so the maximum velocity obtained will be less than five feet/sec,
excluding fire flow.

Fire sprinkler lines shall be installed at right angles to the distribution main or lateral and
be extended directly to the property line. No horizontal bends or offsets are to be
installed in these lines. The size of the fire sprinkler lines shall be determined by the
needed fire flow required for the building sprinkler system. A post-indicator valve, if
required, must be installed in the City right-of-way or easement.

¢ Add the following language at the end of Subsection 14-b-v:
Fire hydrants shall be spaced per Appendix C in the latest edition of the International
Fire Code, subject to the approval of the City Fire Code Official.

e Delete subsection 14-b-vi in its entirety and insert the following:

All waterlines shall be looped if at all practical. Permanent dead-end lines are prohibited
with the exception of lines extending into cul-de-sacs serving no more than twenty (20)
single-family residential units or equivalent demand. For those dead-end lines that are
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allowed as describe above shall be terminated with a fire hydrant or other flushing
device. Dead-end lines may be allowed within the SAWSJPB distribution system
provided it is justified by hydraulic analysis, meets demand requirements, includes fire
flows when required, and terminates with a flushing hydrant or device.

Add a new subsection immediately after Subsection 14-b-vii:

(viii) Services. The International Plumbing Code, latest adopted edition shall be
generally used as the basis of design for water service lines. There shall be only one
tap and water service line from the main to the property line for each lot. Multiple
services on one lot may be divided at the property line with each individual service
having a meter and a curb stop. Where multiple structures are on one lot which could be
subdivided in the future, one tap and water service line from the main to the property line
for each main structure will be allowed only upon approval by the Public Utilities Director.
Services larger than 2-inch must be approved by the Public Utilities Director and will
require a “Permit to Construct.” That portion of the service line between the main and
the property line shall be one continuous length of Type K copper pipe or HDPE pipe,
installed perpendicular from the main to a meter pit or curb stop and box at the property
line.

Service lines shall be installed at least ten feet laterally, from any foreign non-potable
conduit and a minimum of five (5) feet from the side property line of the lot being served.
In accordance with the International Plumbing Code, water and sewer services can be
installed within the same trench provided the sewer service piping system is constructed
using schedule 40 PVC.

When serving lots at the end of a cul-de-sac, the length of the service line between the
main and the property line shall not exceed seventy (70) feet.

Under no circumstances shall any tap be made on a fire hydrant lateral line.

Service lines shall be adequate to supply the requirements of the property being served.
The minimum size allowed for a water service line is 1-inch with a ¥-inch meter. The
corporation stop, the meter, and that portion of the service pipe between the meter and
the corporation stop on the main, shall all be of the same size for services larger than 1-
inch in the City of Sheridan. For individual service lines, larger than 1-inch, used for (a)
domestic flows and (b) fire suppression system supply, the meter(s) used to record
domestic and irrigation flows (non-fire suppression supply) may be of a different size
than the shared service pipe as long as the meter is sized appropriately for the
anticipated flows. The size for a service line from the City water main to any unit being
served shall be selected such that the following design criteria are not exceeded during
total peak demand flow:

e Eighty (80) percent of the manufacturer's maximum meter capacity.
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e Service line pipe flow velocity does not exceed 15 feet per second.

e The pressure drop from the City water main to any unit being served shall not be
greater than thirty (30) psi and the minimum residual pressure at the finish floor
elevation to any unit shall not be less than twenty (20) psi.

The water requirements of the property being served shall be defined as “total peak
demand flow.” Peak domestic water requirements shall be calculated in accordance
with the latest edition of the International Plumbing Code and the American Water
Works Association M22 Standard. The irrigation demand flow and continuous load
demands (when applicable) shall be added to the peak design flow to get the total
peak demand.

Meter pits are required on all water service connections in areas served by the SAWS
JPB and DNISD. For areas served by the City of Sheridan, meters will be installed
accordingly:

o All meters shall be installed within a full-depth basement, or in a location within 3
feet of the access if in a crawl space.

o The service line between the curb-stop and the meter shall be a single, continuous
(un-spliced) section and will be buried to prevent future connections prior to the
meter.

¢ If the aforementioned requirements above cannot be met, a meter pit to be located
immediately after the curb stop will be allowed, provided the meter pit conforms to
the other requirements within adopted City Standard Specifications.

¢ Depending on the hazard classification of the building, an appropriate backflow
prevention device may be installed in the meter pit; however, for high-hazard
installations, the required backflow prevention device might need to be installed
within the mechanical room of the new building provided appropriate floor drains
exist to dispense water discharged from the device during a back-pressure situation.

e Add a new subsection 14-b-ix:
(ix) Easements and Right-of-Ways

The minimum width right-of-way or easements for City use in which a water main will
be installed is twenty (20) feet. If the final depth as measured from finished grade to
the top of the water main exceeds 6.0 feet, the following table shall be used to
determine the minimum width of right-of-way or easement required: (see table in the
design standards).
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Add a new subsection 14-b-x:
(x) Fittings. Water main shall be designed to minimize the number of fittings. All fittings
shall be in conformance with the City Standard Specifications.

o O O O

Delete Subsection 14-c in its entirety and insert the following:

(c) Valves. Valves shall be provided on water mains so inconvenience and sanitary
hazards will be minimized during repairs. Valves shall be located at not more than five
hundred (500) foot intervals on distribution and lateral mains and one thousand (1000)
foot intervals on transmission mains. Valves will be placed at all pipe junctions so that
the total number of valves at the junction is one less than the number of branches,
except as otherwise approved by the Public Utilities Director. Line valves shall also
be placed:

Such that no more than one (1) fire hydrant is isolated at any one time.

At each end of a line running through an easement on private property.

On each side of a creek, channel crossing, or Arterial Street/Highway crossing.
On fire hydrant laterals.

Delete Subsections 4-f-i and 14-f-ii in their entirety and insert the following in their
place:

Excavation. Shall be in conformance with the City Standard Specifications and
0O.S.H.A. Regulations.

Bedding. Shall be in conformance with the City Standard Specifications.

Add the following language at the end of Subsection 14-f-v:
Water mains shall have a minimum cover of six (6) feet and a maximum cover of seven
(7) feet to top of pipe, except as otherwise approved by the Public Utilities Director.

Delete Subsections 14-i in its entirety and insert the following:

i. Cross Connection Control. All water services connected to the public water system
shall comply with the City’s “Cross Connection Control Program” as described within
City of Sheridan Ordinance No. 1946.

Transmission Lines 16-Inch and Larger:
No person shall in any manner tap or make any connections for the purpose
of providing water to serve areas outside current service boundaries.

No person shall tap or connect to any 16-inch and larger water transmission pipeline
unless the applicant has been granted written permission by the Public Utilities
Director.

No installation of a utility transmission line, conduit, or underground structure should
be nearer than twenty (20) feet clear separation from the outside surface of all 16-
inch and larger transmission pipelines when it is required to run parallel to said
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pipeline(s). No installation of a utility transmission line, conduit, or underground
structure should be nearer than two (2) feet clear separation above or below the
outside surface of all 16-inch and larger transmission pipelines when it should be
required to cross said pipeline(s).

e DEQ Requirements for Service Connections:
Any potable water supply service connection from any public water supply to the
building shall require a “Permit to Construct” from the City of Sheridan if any of the
following conditions exist:

o A tee must be installed in order to make the connection, or
o Fire hydrants will be installed, or
o The service line is larger than two (2) inches, or

o Any appurtenance will be connected to the service line that will have an adverse
impact on the quality or quantity of the supply.

o The service connection is tied to the City of Sheridan’s water system and is
outside the City Limits.

o The information to be submitted as an application for “Permit to Construct” shall
include plan drawings, valve arrangements, material information, hazard
classification for cross-connection control (back-flow) prevention, mechanical room
schematics, and hydraulic calculations.

e 301.30 Pump Stations
Pump stations shall be designed to the current standards of the Wyoming
Department of Environmental Quality, Water Quality Division. Pump stations shall
include necessary control and telemetry equipment, compatible with the City’s
existing system, for remote operations of the facility.

6.5.3 Design Criteria for Specific Components

The following sections on Tanks, Booster Stations, PRV stations, Pipe and SCADA present
additional design criteria as part of this Master Plan for these important and frequently used
components of this water system as it continues to expand.

Tanks

For the purposes of this study, the WYDEQ guidelines will be followed which state: “Water
systems serving in excess of 500,000 gallons on the design average daily demand shall provide
clearwell and system storage capacity equal to 25% of the design maximum daily demand, plus
added fire storage based on recommendations established by the State Fire Marshall or local
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fire agency.” Most of the pressure zones within the City of Sheridan have some industrial or
commercial areas, which govern the required storage for fire flow. That amount is 3500 gpm for
3 hours, or 630,000 gallons. For areas with only residential demands, the required fire flow
storage is 1500 gpm for 2 hours, or 180,000 gallons.

Booster Stations
Booster stations are smaller stations that serve a closed distribution system for a subdivision or

an area that is above the HGL of the source main for the area, so pumping is necessary to
provide the proper pressure. These are VFD stations that maintain a constant downstream
pressure. They are also differentiated from what are called pump stations, which are larger
stations whose purpose is to fill a storage tank, or a VFD station that is designed for fire flows.
One difference with these larger stations is that they will be housed in above-ground buildings.

Booster stations may be housed in underground insulated precast concrete vaults based on
past experiences and as long as they meet DEQ requirements, applicable codes and have the
design approved by Utility Maintenance. There currently are 14 booster stations in the SAWS
portion of this water system. This section discusses criteria for new booster stations that may be
added to the system in the future to serve areas of higher elevation. While this section provides
minimum requirements and guidelines, each station must be considered and designed based on
its circumstances.

Booster stations are designed to meet the peak domestic demand for their service area with
appropriate additional capacity for reasonably anticipated growth. They are not designed for fire
flows. Since they pump into closed systems, they must meet peak momentary demand which is
greater than peak hour demand.

A Design Report must be prepared for each station that documents the design, the results of a
hydraulic analysis (covering both the existing system and the impact on the existing system, and
the proposed extension of service) and the sizing of the station. This report is to be prepared by
the design engineer for the project and shall be reviewed and approved by the water system
entity.

Requirements for a Booster Station include:
o A design report as mentioned above that clearly outlines the project, the station, its
location, its service area, system hydraulics, and other appropriate information.

¢ Civil, electrical and mechanical design drawings as needed for the specific project.

o Compliance with Chapter 12 of DEQ Rules and Regulations, and a Permit-to-
Construct.

o All-weather road access and parking adjacent to the station.

e Appropriate title to the land, or permanent easements approved by the entity.
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A site drawing showing drainage, electrical power from the utility, and topographic
information.

Auxiliary power per DEQ Chapter 12 8.d.

Integration into the existing SCADA system for booster stations. Appropriate
monitoring and alarm functions shall be provided.

A minimum size of 10°x10’x8’, with an opening sized for easy access and future
replacement of equipment.

Appurtenances within the station to include: multiple pumps, VFD controls, flow
meter, upstream and downstream pressures gauges, isolation valves and check
valves for each pump, and a hose bib for sampling,

PRV Stations
Pressure reducing valve (PRV) stations are used to reduce pressure from a main line into a

service area, or on a main as the elevation drops. PRV stations allow the system to maximize
the value of gravity flow while controlling pressure as needed throughout the system. This
section discusses basic design requirements. There are many options with these valves, and
due to the pressure reduction and range of flow to be required, there are opportunities for
differences in the design with the number of PRVs in the station and their features. Specific
designs are required by someone who is knowledgeable on how the water system operates in
the location of the proposed station.

Requirements for a PRV Station include:

A design report that clearly outlines the project, the station, its service area, system
hydraulics, the existing system that serves this area, its elevation, and other
appropriate information.

Establishing the range for the design flow. Are fire flows included? What is the
maximum flow for domestic demand? What is the potential for growth of the service
area? What is the minimum flow to be accommodated through the valves? What is
the pipe size into the station?

The determination of the static (maximum) pressure coming into the new station, and
what this pressure drops off to during peak demands. Also determine the
downstream reduced pressure to be maintained. Compare these pressures on the
cavitation potential chart.

From the above two bullets, determine the valve sizes. Verify the headloss through
the valves at max flow is acceptable. Review the design charts for the flow range and

Page | 172



Sheridan Water Master Plan
WWDC Level | Study-Final Report

Pipe

valve sizes selected. If two valves are used, verify there is an overlap in the flow
ranges.

Vaults shall be insulated underground precast concrete in most cases. They shall be
water tight. The minimum size for a single PRV shall be 6-foot round, and for two
valves in parallel shall be 8-foot round. The size of the vault shall be determined by
the size of valves and appurtenances to be included in the vault. Room shall be
provided for operations and replacement of all equipment. Larger sizes may be 10-
foot round, 10°’x12’ rectangular, or other sizes and the circumstances may require.

Entrances shall typically be 36"x36” (minimum) insulated Bilco-type hatches.

Appurtenances shall include: isolation valves for each PRV, upstream and
downstream pressure gauges with isolation valves, a hose bib, means for easy
removal of each PRV, and pipe stands.

Valve features: is electrical control needed or is control simply hydraulic; provide
epoxy in and out, stainless steel fasteners, springs and trim, stainless steel pilot
tubing, wye strainer and isolation valves on the pilot, position indicator, means of
draining valve body, opening speed control (typically), appropriately selected springs
for the pressure range,

Other considerations include possibly a normally closed bypass around the vault,
eye hooks in ceiling above valves, the possible need for cavitation control, the
possible need for low flow trim or low flow bypass, the possible need for metering,
specialty valve stems for infrequent use installations, whether another function is
needed such as check, flow control, pressure relief or pressure sustaining, whether a
strainer is needed ahead of the PRV, whether an air release valve should be
provided, whether electricity is needed for the station, and ventilation in the vault.

Consider whether the station should have SCADA included for monitoring.

Typically, two valves are provided per station in a parallel set up, with a larger valve
and a smaller valve to cover the flow range. In smaller stations a single valve may
suffice. Verify the flow range is covered, including low flows. Size the two valves
together and establish their separate downstream pressures.

Consider what will happen if the PRV fails. This scenario should be reviewed with
UM, including types of failure and potential impact on the system.

Pipe material selection and allowable pressure for each run of pipe are important design
decisions, and require careful selection based on the size (design flow rate), pressure and role
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in the system. The hydraulic model shall be used as the flow range to be expected is
established. As greater future flows are considered, the pressure range, the likelihood of surge
pressure, and an assessment of size options and headlosses as different size pipes are
compared. Other considerations include the tapping for laterals and services (both initially and
potentially in the future), whether the pipe is a sole source transmission or a distribution line
(that may even be looped) and the experience and desires of the system owner.

Based on the above, the pipe material, size and pressure rating will be determined. Pipe
materials for the Sheridan system include:

e PVC for most applications depending mostly on size and pressure.
e Steel pipe for larger sizes and higher pressures.

¢ HDPE for directional borings such as under creeks. Typically compare to fusible
PVC. HDPE is preferable for pipe-bursting for transmission lines with limited taps.

¢ Restrained joint pipe when needed such as fusible PVC, Certa-lok PVC, welded
steel, or the use of restrained joints.

e Ductile iron to be used under strictly controlled circumstances with an appropriate
design. One consideration with DIP is zinc-coated pipe wrapped in antibacterial
polywrap. Even this protection may not be sufficient in very corrosive sails.

All metallic pipe and metallic appurtenances shall be lined and coated, and have cathodic
protection (galvanic anodes) applied. The cathodic protection for steel pipe shall be designed by
a someone with the appropriate expertise.

The Sheridan water system includes some PCCP pipe, which has performed acceptably. The
use of any other type of pipe such as PCCP shall be considered based on the specific reasons
and discussed with City staff.

The hydraulic analysis needs to consider the actual internal diameter of the pipe and its realistic
long-term friction factor. Installation methods such as bedding material and placement are also
important design steps. Also to be considered during design are special applications such as
directional borings, pipe bursting, creek or wetland crossings, steep slopes, expansive soils or
unstable soils.

The pipe design, including a discussion of the above considerations shall be included in the
project’s design report. Compliance with DEQ chapter 12 is also needed.

For most applications for 20-inch and smaller pipe, PVC pipe per AWWA C900-16 (DR18
minimum) will be the best choice. This is based its cost, constructability, hydraulic properties,
resistance to corrosion, owner acceptance, ability to handle most pressures, its limited flexibility,

Page | 174



Sheridan Water Master Plan
WWDC Level | Study-Final Report

ease in going from standard push-on joints to restrained joints, and its capability to
accommodate future connections. In larger sizes where other materials may become more cost-
competitive to PVC, or for higher pressures or when difficult installation conditions apply, other
materials will be considered as presented by a knowledgeable designer.

SCADA
The Supervisory Control and Data Acquisition (SCADA) system is an essential part of this water

system due to its complexity and large geographical area. New facilities are to be
accommodated into the existing SCADA system (including its radio frequency) as determined by
the City. Added SCADA stations shall be brought into the existing system, with the existing
infrastructure used to the extent practical.

The SCADA system is invaluable for its monitoring and alarm functions, even if “control” through
SCADA is limited. Each expansion of the SCADA system requires project specific
considerations. Opportunities to monitor trends and produce concise reports from the SCADA
system shall be sought out.

Considerations for monitoring and alarms at each site shall include:
e Pressures in and out of pump stations and control valves
e Flow rates
e Tank levels
e Pump run indication
e High or low pressure at key locations
e Low tank level
e High or low flow rates
e Pump called for but did not start, or pump failure
e Power failure
o Low temperature (such as inside a pump station)

e Unauthorized entry
e Wetfloor.

6.6 WATER SERVICE BOUNDARY

A water service boundary was established for the Sheridan Water System when the SAWS JPB
was created in 1988. This service area represents the area for which a water system master
plan was originally developed. This boundary includes the City and adjoining served by SAWS,
as this is basically one water system. The core transmission and supply system were designed
to serve the area where users which originally signed up could be effectively served. Additional
lines and other facilities can be expanded throughout this service area as needed due to serve
future development as properly planed and approved by the City or SAWS JPB.
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In establishing the original service boundary, consideration was given to areas where
development was then thought most likely to occur. Areas with approved and platted
subdivisions were included when possible. Some topographic restraints and public interest also
helped define this area. This area has not changed since it was originally established.

Over time it has been encouraged that growth occur within the water system service area. Other
planning tools such as zoning, subdivision regulations and other requirements were in place that
could also be used to direct growth into that area. It was also believed that the water system
itself would attract new growth, since water would be readily available to new users, and this
has been the case.

It was known that even over time, the entire water service area would likely not fully develop.
Also, even the core water system facilities such as pipelines and treatment plants, which were
proposed at that time, were not adequate in size to accommodate the full build-out of this area.
As we look back at the establishment of this service boundary almost 30 years ago and look
forward to how it can serve into the future, it is believed that the original development plan and
criteria used are still basically sound. The population served continues to grow, and it is time to
reassess this boundary.

Even as we project 50 years into the future, much of the area included within the service
boundary is likely to remain undeveloped. During the development of the original master plan, it
was assumed that rural areas would continue to develop with densities of two to five acres per
lot. Similar densities (on average) are still expected. These must follow City or County
requirements and depend on the location of the development and whether or not sewer is
provided. Greater densities make projects more cost-effective, in that more users per mile of
pipe are available to pay the project costs. Infill development is also being encouraged by
growth policies.

This study recommends that the service area boundary for the Sheridan water system be
extended in the north and northeast as this part of the City is growing. This is an area that is
desired to be served by central water and sewer facilities and should be included in the water
service boundary.

Even though some of the areas included in the original service boundary, particularly on the
extreme west and the extreme south, appear quite unlikely to develop in the foreseeable future,
it is not recommended that the original service boundary be contracted at this time. There will be
many areas within the service boundary that will not develop. However, since the landowners of
those outlying areas understand that they are within the boundary, it may not be easy to
contract the boundary. Just because an area is within the boundary does not mean it must be
served if the SAWS JPB decides it is too expensive to serve based on the number of users
gained.
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Another possible consideration as the water service boundary is reviewed is conservation
easements. Conservation easements have been obtained on many tracts of land extending
northeasterly from the Big Horn Mountains and Forest Service land, from Story north to Dayton.
Some conservation easements exist on land included within the southern part of the service
area in the Big Goose valley and around the town of Big Horn. The exact location of these
conservation easements is not being presented in this report. While these conservation
easements indicate that these lands will not be developed, it is not believed their presence
should be used to exclude land from the service boundary which is currently included.

Conservation easements can change over the years and more land will eventually be added.
Also, some users exist within these conservation easements, such as the existing ranch homes.
A limited number of future users could be added in compliance with the conservation easement.
Therefore, these will not be used to adjust the service boundary.

The location of potential future growth areas was considered for the possible changes in the
service boundary for the Sheridan water system. Both the current and proposed changes in the
service area boundary are shown in Figure 6.9

The current service boundary is designated with the State Engineer’s Office as the area that
may receive water from the Sheridan water system and the City and SAWS water rights.
Therefore, if this boundary is modified, a change must be filed with the SEO. If the City and
SAWS agree to these (or a modification of these) changes, they need to finalize the modified
boundary and submit this to the SEO to assure documentation of the use of their water for
municipal purposes is fully in order.
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6.7 POLICY ISSUES

Sound policies are an important part of the proper management of water supply, water system
infrastructure and managing a water system. The City and SAWS have several important
policies in place. These policies, their purpose and some recommendations for adjustments are
included in this section. With this shared system, policies that coordinate the management of
this system, its water supply and its service area form the foundation for system management.

A summary of current pertinent policies or policy considerations include:

¢ Maintaining water rates and connection fees that cover the true cost of not only
paying for the operating and administrative costs, and debt repayment while setting
aside reserves for both future system upgrades and emergencies, but for securing
adequate long-term water supplies.

e Having a rate structure that encourages conservation and the wise use of water, as
well as the availability of water and the capacity to pursue additional water supply.
This includes a tiered rate structure so the cost per 1000 gallons increases with
usage. This tiered rate structure already exists and has been working well. The
recent water rate study and updating of the financial plan for this water system
recommended rates be increased 2.5% every other year to maintain the adequacy of
the tiered rate structure (see Section 9.2).

e Providing an incentive for land being developed that has agricultural water rights, for
those rights to be maintained for outside watering of the subdivision once it is
developed (see next item). For SAWS, include limitations in the Water Service
Agreement for the use of water for outside use (to what extent can SAWS water be
used for outside watering).

¢ Provide incentives and the means to allow a developer with water rights of value to
provide those in exchange for considerations on their plant investment fees or PIFs.
This is already being done by the City, as covered in Resolution 73-07.

e Have a policy in place to address the unusual year of significant drought and limited
water supply (see discussion later in this section).

e Update agreements between the City and SAWS (as needed) to address policy
issues relating to water rights issues and other areas of common interest.

The two primary agreements with the City are the original Ownership Agreement and Operating
Agreement, both dated May 15, 1990. (See Appendix B for these documents).

Key provisions from the Ownership Agreement pertaining to this study are as follows:

Page | 181



Sheridan Water Master Plan
WWDC Level | Study-Final Report

¢ The City’s annexation of areas adjacent to the City.
e Acquisition of additional water supplies.
Pertinent sections from the Operating Agreement relating to this study address:
e Construction of additional facilities (and the sharing of costs for these facilities).
¢ Design and construction of facilities to follow City Standards.

¢ How rules and regulations may be amended, including connection and extension
policies, fees and other items, and that these changes will be implemented according to
the Operating Agreement.

o That both entities allow water to pass freely between each other’s facilities, and that
water treated by one’s WTP can be used within another’s service area.

o That PIFs be equitably divided based on who is serving the area, including which plant
the water is coming from.

Regarding the calculation of current operating costs — the cost sharing ratio of operating (O&M)
costs for facilities that benefit both the City and the SAWS JPB service areas is calculated each
January by a using a count of the number of water services in each system and calculating the
ratio (or percentage share between the City and SAWS). This ratio has been recently running
about 80/20.

A table was prepared in the 2008 Level | study summarizing the various facilities within the
overall water system and the ownership of facilities. At the time of their construction and at the
time of the development of that table, loans were in place on many of these facilities. The 1990
Ownership Agreement stated how the ownership of many of the facilities changed when the
loans were paid off. The original loans on the construction of the regional project (SAWS’
systems and improvements to the City’s system) have been paid off. The only project within that
table that still has a loan as of this date is the 20-inch Big Goose Pipeline.

Ownership. The following summarizes the ownership of the key parts of the SWS that were
constructed under the regional project in the 1990’s or early 2000’s:

e Twin Lakes. The enlargement of Twin Lakes is owned 33% SAWS and 67% City. This
allocates 410.68 ac-ft of the 1856.6 ac-ft enlargement to SAWS. Ownership of the dam
and other structures is by the City.

e Big Goose WTP. This WTP is owned 71.3% by SAWS and 28.7% by the City.

e Sheridan WTP. The City owns 100% of this WTP.
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e Big Goose Distribution System. SAWS owns of 100% of these facilities.
¢ Big Horn Distribution System. SAWS owns of 100% of these facilities.

o Little Goose Distribution Facilities. Ownership of the majority of the Little Goose project
is by SAWS. With the repayment of the loans, the areas shown in Exhibits B&C of the
Ownership agreement become the City’s.

o West Sheridan (West Loucks) System. The City owns these facilities.
e 30-inch Raw Water Transmission Main. The City owns this transmission main.

e 20-inch Big Goose Pipeline. This line is owned 71.3% by SAWS and 28.7% by the City.
Also refer to the specific agreement between the City and SAWS for this project.

¢ Intake Facilities. The City owns these facilities.

e Future Water Supply. The balance in this account for long term water supply is 33%
SAWS and 67% City. As of April 30, 2019, the balance in these two accounts totals
$3,812,563.

The following paragraphs discuss various aspects of these agreements and provide some
recommendations for consideration.

Obtaining additional supply. The primary condition relating to long-term water supply is
contained in Section I.A.9 of the Ownership Agreement. It states that new water supplies are to
be purchased from the $3 million special account and shall be shared between JPB and the City
on a 33%:67% ratio. The $3 million account (more with accumulated interest as noted above) is
an excellent source for local matching funds for a larger project. This account is proving
valuable by being used to help purchase additional shares in Park Reservoir, matching a 2015
WWDC 67% grant for this purpose.

Annexation by City. Another significant issue is as the City grows, how areas next to the City
are handled when the City annexes them. It is the City’s policy that areas within the City should
be served by City utilities. This policy is supported because it brings efficiency to overall
operations. This is particularly true if sewer is also involved. As SAWS users are annexed, an
equitable procedure must be followed to allow water service to be furnished by the City. As
discussed under the Ownership Agreement, this is negotiated on a case-by-case basis.

Ownership of lines constructed under the SAWS project near the City is complex. Some of
these lines reverted to City ownership upon repayment of their loans, and some remained with
SAWS. The above summary of Ownership is believed to be the current ownership giving that
most project loans have been paid off. Refer to the Ownership Agreement in the Appendix for
any additional information.
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Issues to be addressed in these annexation negotiations include:

The water supply for these users should come from City water rights rather than SAWS.
The responsibilities of operation and maintenance of the lines will be with the City.

The ownership of any water lines in an area that is annexed by the City should probably
transfer to the City. Factors to consider include: any debt remaining on those lines,
whether ownership transfers to the City upon repayment of debt anyway, and the PIFs
associated with users on these lines. A factor with PIFs is the original SAWS users (if
they signed up prior to June 21, 1989) paid no PIFs, so there are no funds in the PIF
account associated with the users on the particular line being considered. The original
debt including any debt on primary supply and transmission facilities that serve the
particular area should be paid off so should not be a factor.

The transfer of the users from SAWS to the City may take place and needs to be
discussed when this occurs. As discussed earlier in this section, the sharing of operating
costs for this system is calculated each January based on the number of users within
each jurisdiction. So adjustments will be made in the sharing of operating costs as any
transfer of users takes place.

The capacity of transmission mains and other supply facilities (storage and pumping)
need to be considered as any changes in the allocation of the capacity of these facilities
from that as originally set up, is proposed due to an annexation. The capacity of
pertinent facilities in the area should be assessed for both how they serve the area being
annexed, and also how they may serve areas beyond the annexed area (if any) and hold
reserve capacity to serve future growth. An engineering assessment of capacity may be
needed that includes the establishment of both current and future populations, their
estimated water usage (under average, peak day and peak hour conditions), modeling of
the portion of the system in question, a list of assumptions made, and a brief report
summarizing the results of the study.

While it is important to document all the factors considered and the decisions made
regarding these items for each area that is annexed, the requirement that these are
considered on a case-by-case basis is valid, and there is probably no one-size-fits-all.

The settlement shall comply with provisions of the Ownership Agreement.

MOU between County and City. Sheridan County and the City of Sheridan have a

Memorandum of Understanding addressing development within the one-mile area around the
City. This was done with the understanding that development within one-mile of the City limits
may someday be within the City and should be designed and approved using standard
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regulations and guidelines that are appropriate for future annexation into the City. This MOU
states the following regarding water and sewer services:

“Subdivisions within the SAWS service area are to make application to SAWS for water supply.
If SAWS service is unavailable, or declines to provide service, the subdivision may request
water from the City. Wastewater collection by the City is required for subdivisions in this area
unless there are extraordinary circumstances, therefore, sewer service will be by the City.”

Water Rates. The recently reviewed and revised rate structures utilize an increasing tiered
structure that charges a higher amount per 1,000 gallons as consumption increases. As a
result, it encourages conservation. There are two rates in this tiered structure. If greater
conservation was needed (not seen as needed at this time since this rate structure provides a
significant incentive for conservative usage), a third higher rate could be used for monthly usage
above a certain amount. (See Section 9.2)

PIEs. Plant Investment Fees (fees charged to new users to help pay for the value of the water
system they are buying into and their use of a portion of the capacity of this system, including its
water rights). It is recommended that the PIF be considered in two parts — the value of the
infrastructure and the value of water supply. So if a developer or user does not use water for
outside use (possible they either have agricultural water rights for the land involve and set up a
separate raw water irrigation system or provide water from Park Reservoir to cover their outside
use) they would pay a reduced PIF.

The amount of water per user (1 EDU) can vary from 0.2 to 0.6 ac-ft depending on how this is
calculated. For example, is only water needed for a 90-day irrigation season considered, given
that there is water available in Big Goose Creek when it is not in regulation by the BOC? With
water being worth $4200/ac-ft (maybe estimate at $5000/ac-ft to cover some inflation and
acquisition costs), this additional amount to the PIF can vary from $1000 to $3000.

The Powder Horn is an example of how using previous water rights for a secondary irrigation
system can significantly reduce the impact of the new demand on the water system. Their per
EDU usage during the irrigation season is considerably less (and does not increase that much
from the non-irrigation season) as compared to developments that use treated water for
irrigation. Again, an alternate approach to this is for water to be obtained from say Park
Reservoir and transferred to the City or SAWS.

PIFs were analyzed in the recent financial study by Raftelis Financial Consultants. Refer to the
discussion in Section 9.2.

Extension of new lines. Another policy is the procedure for extension of water service. This
item requires those that are extending a line to serve growth, that it be properly sized and
designed, and then paid for by those benefiting.
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Future growth considerations should be per the master plan for the area. It is important that all
lines fit into a master plan as they are constructed so bottlenecks are not created because a
small line was installed for one development, when in the future, it is desired to extended that
main further to serve other areas. Developers could be compensated for the cost to upsize the
line from what is initially required, to what the master plan requires. This upsizing would typically
be for materials only.

Committed Users. In some locations, commitments have been made to serve certain
properties in the future. As new developments are proposed, it is important to clarify the
understanding of the number of lots and their estimated usage that will be served.

Once consideration here is to place a value on holding this capacity until a new user connects.
In the meantime, these reservations for future service must be tracked so they are accounted
for as the impact of additional users are assessed for that particular part of the system.

Conservation Plan. One of the requirements of the U.S. Army Corps of Engineers 404 Permit
for the construction of the Twin Lakes enlargement was for the City and SAWS to develop an
acceptable water conservation plan. The purpose for this plan was to reduce per capita usage
by 12% in order to extend the life of the capacity of the new Twin Lakes Reservoir. It was
determined several years ago that this water system is in compliance with this conservation
plan. This calculation is based on total volume of water diverted from Big Goose Creek.
Therefore, it includes water used for all purposes, including hydrant flushing, street washing,
system leakage and other accounted-for or unaccounted-for uses, in addition to the quantity of
water that flows through the individual users’ meters.

Drought Response Plan. The City of Sheridan also has a Drought Response Plan from 2003.
The goal of the drought response plan is to preserve an adequate water supply to protect public
health and safety regardless of the severity or longevity of the drought. This plan establishes
response stages that were established based on the anticipated water supply and water use
requirements of the community. This plan provides for the curtailment of certain water uses
depending on the severity of the drought and the status of and use of the volume of water in
Twin Lakes during the irrigation period.
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7.0 DISCUSSION ON WATER RIGHTS, WATER
DIVERSION, USAGE AND THE FUTURE

7.1 OVERVIEW OF AVAILABLE, DIVERTED AND USED QUANTITIES

This section reviews water quantities available, diverted, delivered, treated, used and estimates
losses to be taken into account. Some of this analysis is used to develop the very important
Design Criteria table in Section 6.5.

Since the new advanced metering system for users was in place in 2018 and these meters
provided more accurate and more complete user meter readings, data for the year 2018 were
analyzed extensively. However, several years were compared to obtain more accurate
averages and ranges for water needs, so diversion and usage data from the time period of 2012
to 2018 were also used. Water demand in 2018 was slightly below average, so 2018 data were
not used directly. Specifics and factors for usage per EDU, entity (SAWS or City), irrigation
season vs non-irrigation season, peaking factors, and losses will be mostly derived from
adjusted 2018 data.

The accuracy of meter readings is always a question and must be considered. Just because
there is a difference in two readings (raw water leaving the intake vs the quantity showing up at
the four delivery points, for example) does not mean there is a “loss”. It can be meter readings
are not as accurate as we would like. Some larger meters do not cover low flows very well for
example, yet when there is a large range of flows to cover, the meter must be sized for the high
flows. It can also be difficult to downsize to a smaller meter and then upsize to the pipe size
again.

Prior to the new user meters, due to the age of the previous user meters, it was assumed the
user meters were under-registering, therefore some of the “loss” between the WTPs and the
users was due to under-registering, not an actual loss. With the new user meters, this is no
longer an issue. There are still “losses” such as discussed below, but under-registering of user
meters should not be occurring.

This analysis in this section will be conducted through the following steps:

1. Consider the water available in Big Goose Creek at the diversion.

2. Tabulate the history of diversions and establish the typical diversion rate for each
month to be considered for this study.

3. Tabulate the raw water deliver to the four points and discuss any differences in these
guantities vs what leaves the intake facilities (is diverted from Big Goose Creek).

4. Consider water available in reservoir storage and released so it can be diverted from
Big Goose Creek at the intake site.
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5. Consider the amounts of raw water delivered to these four locations. For the two
WTPs include water used within the WTP and treated water effluent quantity.

6. Tabulate usage at the taps (users). Virtually all usage points are now metered,
including parks and other green spaces. So even if these meter readings are not
billed, they are totaled for usage and can be included. The readings from 2018 will
be totaled and summarized, and then scaled up since overall 2018 was a lower than
normal year for consumption (usage).

7. Discuss and estimate the losses between any of the points above so they are
accounted for.

8. Estimate total water needs — diverted, delivered to the WTPs, raw water delivered to
Kendrick and the VAMC, and consumed by users. Break out by averages for the
year, peak demands, irrigation season (for water rights consideration) and the non-
irrigation season. Enter appropriate parameters into the Design Criteria table. Then
estimate for the future years of 2050 and 2070 based on the growth rates and other
criteria established.

9. Provide tables (in this section) that summarize this analysis.

7.1.1 Water Available and Diverted:

Flows in Big Goose Creek at the diversion point are summarized as follows. These data came
from the soon-to-be-completed Powder-Tongue River Basin Plan

Table 7.1 - Water Flows in Big Goose Creek at USGS Station

Normal Year DIACETS

Ac-Ft Ave cfs Ac-Ft Ave cfs
January 1966 32.0 1624 26.4
February 2004 36.0 1332 24.0
March 2633 42.8 1814 29.5
April 2626 44.1 2234 375
May 14,060 229 8240 134
June 23,528 395 8590 144
July 7095 115 3657 59.5
August 3509 57.1 3033 49.3
September 2899 48.7 2582 43.4
October 2709 44.1 2434 39.6
November 2431 40.9 2269 38.2
December 2113 344 1978 32.2
Total 67,573 93.3 39,785 54.9

The Dry Year flows are not minimums. Minimum flows can take place for part of a month, for
example. Also, during very cold weather, the creek can freeze over more, significantly reducing
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the flow. It is possible during winter and very cold temperatures when overall demand is down,
and the diversion rate may not need to exceed say 7cfs, that it is difficult to divert the 7 cfs.

The City and SAWS hold considerable water in storage as summarized in Table 5.1. This water
can be released as needed, which can occur during low creek flow times of winter or peak
irrigation season (the creek is depleted by agricultural diversions) or other times when demand
exceeds either the creek flow or the water rights.

The next location to consider is the intake facilities. The following table summarizes diversions
at the intake that are used for the analysis in this master plan.

At the intake facilities, water is diverted and preliminarily treated to remove sand, sediment, and
organic debris that can be screened out. The quantity of water measured as diverted is from the
two meters in the 16-inch and 30-inch pipelines that leave the site. Any screen washings or
other streams from these pre-treatment facilities are returned to the creek (in compliance with
the DEQ-issued Discharge Permit for this site), so this amount of diverted water is not counted
in the quantities.

The following table shows diverted quantities by month for 2012 — 2018, max year quantities,
2018 guantities (since 2018 data is used throughout this study), and since 2018 was a below
average Yyear for diversions, this table includes “typical” quantities to be used as current needs
are assessed and projections are made for the future.

Raw water leaving this site through these two pipelines is delivered to the BGWTP, the SWTP,
Kendrick Golf Course, and the VAMC. Meters are in place at all these delivery points, so flows
leaving the intake can be compared to flows received at these locations.

On average, there is an 8% “loss” in this delivery. It is not believed that these transmission
mains leak this quantity of water, so metering discrepancies may be an issue. In any case the
guantity of flow leaving the intake must be provided, with allowances for losses applied to the
water quantities as they enter the WTPs and then as the water is accounted for throughout the
entire water system. The following tables document water quantities that are used in this study
and are discussed further below.
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Table 7.2 — Average Monthly Diverted Flow in Past 10 Years

Max Year - Max Year - Average Average
Average 2012/2013 - 2012/2013 - Monthly Monthly
Total Monthly Total Monthly Monthly Total 2018 Monthly 2018 Monthly Diverted Diverted
Average Diverted -  Average Flow Diverted Average Flow Total Diverted Adjusted for this Adjusted for this
Month -7 Flow (CFS) (MGD) (CFs) *=* (MGD) ** (CFS) {(MGD) Study (CFS) study (MGD)
January 4.6 3.0 4.5 29 4.6 3.0 4.6 3.0
February 4.6 3.0 4.3 2.8 f 3.8 2.5 4.5 2.9
March 51 2.2 4.5 2.9 i 4.1 2.7 4.6 3.0
April 4.6 3.0 4.4 2.9 f 3.2 2.1 4.6 3.0
May 6.7 4.3 9.2 5.9 6.5 4.2 8.0 5.2
June 9.5 6.2 12.9 8.3 d 10.0 6.5 12.4 8.0
July 14.1 9.1 18.2 11.7 i 14.8 9.6 17.0 11.0
August 13.4 8.6 16.6 10.8 g 12.4 8.0 16.0 10.3
September 10.2 6.6 12.9 8.4 i 10.4 6.7 12.4 2.0
October 6.3 4.1 5.9 3.8 4 5.5 3.6 6.3 4.1
Movember 4.5 2.9 4.3 2.8 i 4.1 2.7 4.6 3.0
December 5.0 3.2 4.3 2.8 r 4.2 2.7 4.6 3.0
Average 74 4.8 8.5 5.5 7.0 4.5 8.3 5.4

**Walues in black box were taken from 2013 (no data
recorded during these months in 2012)
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Table 7.3 — Total Water Usage 2012 — 2017

TOTAL WATER USAGE
SWTP Raw Water Influent [BGWTP Raw Water Influent] Kendrick Golf Course VA Medical Center All Entities

Year Avg. Peak Avg. Peak Water |Average|PeakDay| Annual [Average|PeakDay|Total Annual

Total Day Day Total Day Day Usage Day Usage Water Day Usage | Water Usage
(MG) | (MGD) | (MGD) | (MG) | (MGD) | (MGD) || (MG) (MG) (MGD) [Usage (MG)| (MG) (MGD) (MG)
2012 1,356 3.7 8.8 374 1.0 2.4 81.6 0.5 0.6 147.3 0.4 1.3 1959.0
2013 1,170 3.2 8.7 331 0.9 1.6 67.4 0.4 0.7 61.2 0.2 1.2 1629.6
2014 1,179 3.2 7.4 263 0.7 11 70.3 0.4 0.4 48.1 0.1 0.8 1560.4
2015 1,227 3.4 7.5 323 0.9 2.3 89.6 0.5 0.5 44.4 0.1 0.9 1684.0
2016 1,193 3.3 8.5 258 0.7 1.1 99.1 0.5 0.7 93.0 0.3 0.9 1643.1
2017 1,124 3.1 7.1 375 0.0 2.1 79.9 0.5 0.6 39.1 0.1 0.5 1618.0
Average| 1,208 3.3 8.0 321 0.8 1.8 81 0.5 0.6 72 0.2 1 1,682
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Table 7.4 — Water Flows at the BGWTP

BIG GOOSE WATER TREATMENT PLANT FLOWS - 2018

MAX DAY MAX DAY
AVERAGE DAY PLANT RAW WATER TOTAL PLANTRAW AVERAGE DAY  PLANT TOTAL PLANT
RAW WATER INLFULENT WATER INFLUENT PLANT EFFLUENT EFFLUENT EFFLUENT

MONTH ~  INFLUENT (MGD) (MGD) (MG) (MGD) (MGD) (MG)
# Jan 0.8 1.5 20.2 0.6 1.6 16.2
Feb 0.6 1.5 17.5 0.5 1.8 14.5
Mar 0.6 0.9 18.4 0.5 1.0 14.9
= Apr 0.6 0.8 19.4 0.6 0.8 17.1
May 0.8 1.3 25.2 0.8 1.3 23.3
# Jun 1.3 2.5 40.3 1.2 2.6 36.3
# Jul 1.5 2.2 a7.2 1.4 2.3 a4.3
* Aug 1.2 1.6 35.9 1.1 1.5 33.2
*Sep 1.1 1.5 32.4 1.0 1.4 28.7
Oct 0.6 1.0 18.2 0.5 0.8 15.0
Nov 0.6 0.9 17.4 0.5 0.9 14.8
Dec 0.8 1.9 23.6 0.6 1.6 19.8
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Table 7.5 — Water Flows at the SWTP

SHERIDAN WATER TREATMENT PLANT FLOWS - 2018

AVERAGE DAY

AVERAGE DAY PLANT MAX DAY PLANT TOTAL PLANT PLAMNT EFFLUENT MAX DAY PLANT TOTAL PLANT
MONTH ~ INFLUENT (MGD) INFLUENT (MGD) INFLUENT (MGD) (MGD) EFFLUENT (MGD) EFFLUENT (MGD)
+lJan 1.8 2.3 49.1 1.3 2.0 36.1
+ Feb 1.8 2.7 16 1.2 1.9 373
+ Mar 1.8 1.9 L4.7 1.4 1.7 44.4
+Apr 1.8 2.3 Ld.6 1.6 2.3 a48.7
+May 2.4 3.3 75.2 2.2 3.1 69.3
+ Jun 3.7 6.0 1098 3.2 L.2 032
+ Jul 6.0 7.3 186.5 5.8 7.0 178.7
+Aug 5.3 6.9 163.0 L 6.7 157.2
HSep 4.1 5.0 123.0 4.1 4.9 121.8
+0ct 1.9 2.2 LB.2 1.7 2.4 3.5
I Mov 1.7 2.1 2.4 1.6 2.0 47.4
+ Dec 1.5 18 473 1.4 16 422
Total,
Ave., or 2.8 7.3 1025.4 2.6 7.0 929.7
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Table 7.6 — Comparison of WTP Influents to Effluents

Effluent Influent Difference
Total Total
Effluent Effluent | Influent Influent I-E I-E Total
BGWTP | Effluent | Treated BGWTP | Influent | Treated BGWTP [I-ESWTP | Treated %

Month (MG) |SWTP (MG)| (MG) (MG) |SWTP (MG) (MG) (MG) (MG) (MG) |Difference
January 16.2 36.1 52.2 20.2 49.1 69.3 4.0 13.0 17.0 25%
February 14.5 37.3 51.8 17.5 51.6 69.1 3.0 14.3 17.2 25%
March 14.9 44.4 59.3 19.0 54.7 73.7 4.0 10.4 14.4 20%
April 17.1 48.7 65.8 19.4 54.6 74.1 2.3 5.9 8.3 11%
May 233 69.3 92.6 25.2 75.2 100.4 2.0 5.9 7.8 8%
June 36.3 101.3 137.7 40.3 109.8 150.0 3.9 8.5 12.4 8%
July 443 178.7 223.1 47.2 186.5 233.7 2.9 7.8 10.7 5%
August 33.2 157.2 190.5 359 163.0 198.8 2.6 5.8 8.4 4%
Septembe| 28.7 121.8 150.5 324 123.0 155.4 3.7 1.2 4.9 3%
October 15.0 53.5 68.5 18.2 58.2 76.4 3.2 4.7 7.9 10%
November 14.8 47.4 62.2 17.4 52.4 69.8 2.6 5.1 7.7 11%
December| 19.8 42.2 62.0 23.6 47.3 71.0 3.8 5.2 9.0 13%
Total 2018| 278.2 937.9 1216.1 316.2 1025.4 1341.7 38.0 87.6 125.6 9%

Influent - Effluent BGWTP (MG/Month) Influent - Effluent SWTP (MG/Month)

60.0 200.0 ,
40.0 150.0 //\
20.0 100.0 >
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7.1.2 Discussion of Water Losses

As mentioned above, there are losses throughout this system that must be accounted for. From
discussions with the water system operators and from experience with this system, it is believed
these losses are small in the grand scheme and this is a fairly “tight” system. Periodic leak

detection surveys are conducted on parts of the system and small leaks are found and repaired.

Leaks typically come from the following sources:

e General small leaks at joints in pipe and next to valves or fittings.
o Joint leaks in older pipe that do not have rubber gaskets.

e Leaks at old hydrants (virtually all of these leak)

e Leaks at hydrants that do not shut off drip tight.

e Leaks from corrosion pin holes in iron pipe.

e Leaks at service taps or at connections within service lines.

While the quantity of leakage from these sources is uncertain, based on experience and
discussion with operators on what they see in the system, it is believed the quantity may be
about 10-15% of the quantity of water supplied into the system.

Other reasons for water losses, whether real or due to a metering discrepancy include:

o Water diverted from the primary flow paths at the intake or through the WTPs as part of
the treatment process. Some of this water is recycled at the WTPs (such as filter
backwash water), but the sludge drying process has losses and occasionally discharges
from these facilities takes place.

e Water uses at the WTPs.

e Under reading of meters. (This should not be an issue with new user meters).

e Any unmetered taps.

o Water flushed from the system to maintain water quality, after leak repairs, to fill street
cleaning trucks, to verify the operation of fire hydrants, or other reasons.

e From an analysis of the monthly data, the percentage for loss is greater in the non-
irrigation season than in the irrigation season. There are two likely reasons for this:

o There is a “fixed” amount of typical loss through joints or connections that are not
water tight, so the percentage is less during the higher usage months.

o Meters typically have greater errors in measurement at low flows, so a meter may be
“oversized” at lower flows contributing to less accurate meter readings.

e Regarding stored water, releases from storage, diversions at the intake, and water that
is available but not diverted, are all important to estimate, take into account, and
minimize.

When all the above is considered and from an analysis of the data in the previous tables, the
following are the “loss factors” calculated and used in this study:
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¢ From the intake facilities to the delivery to the two WTPs, Kendrick and the VAMC — 8%.
Since this “loss” should not vary from lower demand times to higher demand times, as
discussed in relation to Table 7.13, these losses are incorporated into this table as 0.4
MGD, not a percentage.

e Within the two WTPs (Influent vs Effluent):

o BGWTP - 12%
o SWTP-8.5%
e From WTP Effluent to the user meters — >13%
e From WTP Influent to the user meters — about 30%

From the above, when considering treated water quantity requirements, WTP influent will be
used as that is the quantity of water delivered to be treated. There are losses and uses within
the WTPs and then losses from the WTP to the user meters, but the important quantity is the
amount that must be supplied to the WTPs. Also, the influent meters at the WTPs are believed
to be more reliable than the effluent meters.

Since quantities during the irrigation season are more critical than other times of the year, this
analysis must also consider this time of greater demand.

When utilizing water quantities that pass through the user meters, a factor of an additional 30%
is applied to approximate the quantity of water delivered to the WTPs. This is the per capita or
per EDU quantity needed to support this user.

In summary, water availability (including water rights) must be considered based on current
usage and projected into the future for estimated needs. Based on the stream flows, water
rights, and water availability in Big Goose Creek, there is currently adequate water supply
during the nine months out of the year when the creek is not in regulation. Irrigation season thus
is the critical time as demands increase considerably, stream flow reduces, and water rights
become more important.

7.1.3 Water Demand Trends

This section compares water demand on this system from the tables of the influent flows to the
two WTPs from what was developed in the 2008 Level | study (covering the years 1997 through
2006) to this Level | study (covering the years 2012 through 2018). The influent meters at the
WTPs are used for consistency, and influent flows to the WTPs includes all water delivered for
treatment so includes any losses, apparent losses or non-revenue uses between the WTP and
users, discussed in the above section. From this study, Tables 7.3 — 7.5 were used. Table 11
from Appendix 4 of the 2008 study was referenced.
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Table 7.7 - WTP Influent Flows — Comparisons of Time Periods

Sheridan WTP Big Goose WTP Total
. Item

Time
Period Ave. Total |Ave. Day |Peak Day [Ave. Total [Ave. Day |Peak Day |Ave. Total |Ave. Day [Peak Day
1997 - Ave. Year|1157 MG (3.2MGD |8.1MGD |422 MG 1.2MGD |2.0MGD |1579MG (4.4MGD (10.1 MGD

2006 |PeakYear|1356 MG [3.7MGD [9.1MGD |[451MG |1.2MGD |2.2MGD |1807 MG |[4.9MGD |11.3 MGD
2012 - Ave. Year|1182 MG |3.2MGD |7Z.9MGD |320MG [0.8MGD |1.8 MGD |1507 MG |4.0MGD (9.7 MGD

2018 |PeakYear|1356 MG [3.7MGD (8.8 MGD |[374MG |1.0MGD |2.4MGD [1730MG |[4.7MGD |11.2 MGD

Observations from the above table:

There are many similarities between the two time periods, and overall the amount of
water delivered to the two WTPs has not increased even with an increase in the number
of users served.

The two peak years (1998 and 2012) are very similar, and again, the peak year has not
increased during this 20-year period.

With the way the SWS is designhed, such that most of the supply into the system is by
gravity, the percentage each WTP contributes to the total can vary depending on how
the system is operated. Some areas can be served by either WTP. It appears the role of
the BGWTP has decreased over time. The operational costs of each WTP and how best
to deliver water to the many pressure zones on this system can be adjusted to maximize
efficiencies.

When considering the increased number of users and the usage by these users, it
appears the primary reasons for not seeing an increase in overall quantities of water
delivered to the WTPs include efficiencies gained in managing water between the WTPs
and the users. These reasons include reductions in losses, leakage, non-metered users,
and more efficient use of non-revenue water in the overall operation of the system.
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Table 7.8 — Summary of User meters Compared fo WTP Effluents

Treated

minus %
Metered [ BGWTP | SWTP |Total Treated| metered |differenc

Month (MG) (MG) (MG) (MG) (MG) e
January 49.2 16.2 36.1 52.2 1.1 2%
February 44.7 14.5 37.3 51.8 7.1 14%
March 49.8 14.9 44.4 59.3 9.5 16%
April 60.3 17.1 48.7 65.8 5.5 8%
May 101.7 233 69.3 92.6 -9.2 -10%
June 159.3 36.3 101.3 137.7 -21.6 -16%
July 198.8 443 178.7 223.1 24.2 11%
August 162.0 33.2 157.2 190.5 28.5 15%
September| 82.2 28.7 121.8 150.5 68.3 45%
October 53.5 15.0 53.5 68.5 15.0 22%
November 51.2 14.8 47.4 62.2 10.9 18%
December 51.1 19.8 42.2 62.0 10.9 18%
Total 1063.9 278.2 937.9 1216.1 152.2 13%

Treated vs Metered Water (MG)
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Table 7.9 — Summary of User Meters Compared to WTP Influents

Influent
minus
Metered | BGWTP SWTP |Total Treated| metered %
Month (MG) (MG) (MG) (MG) (MG) Difference
January 49.2 20.2 49.1 69.3 20.0 29%
February 44.7 17.5 51.6 69.1 24.4 35%
March 49.8 19.0 54.7 73.7 23.9 32%
April 60.3 19.4 54.6 74.1 13.7 19%
May 101.7 25.2 75.2 100.4 -1.4 -1%
June 159.3 40.3 109.8 150.0 -9.2 -6%
July 198.8 47.2 186.5 233.7 34.9 15%
August 162.0 35.9 163.0 198.8 36.9 19%
September| 82.2 324 123.0 155.4 73.2 47%
October 53.5 18.2 58.2 76.4 22.9 30%
November 51.2 17.4 52.4 69.8 18.6 27%
December 51.1 23.6 47.3 71.0 19.9 28%
Total 1063.9 316.2 1025.4 1341.7 277.8 21%
Treated vs Metered Water (MG)
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Table 7.10 — Comparison of Intake Diversion to WTP Influent and Raw Water Use

Total Diversion
Total Influent minus
Influent Golf plus Raw Total treated
to WTPs | Course VAMC |[Water Use | Diverted| minus %
Month (MG) (MG) (MG) (MG) (MG) [raw (MG) |Difference
January 69.3 0.0 1.8 71.0 92.2 21.1 23%
February 69.1 0.0 2.4 71.5 68.7 -2.7 -4%
March 73.7 0.0 2.8 76.5 83.0 6.5 8%
April 74.1 0.0 2.9 77.0 62.7 -14.3 -23%
May 100.4 14.4 2.3 117.0 130.1 13.1 10%
June 150.0 26.4 3.0 179.4 194.7 15.3 8%
July 233.7 24.3 14.3 272.3 296.8 24.6 8%
August 198.8 23.5 5.2 227.5 249.3 21.8 9%
September| 155.4 21.3 2.8 179.5 201.6 22.1 11%
October 76.4 20.8 2.1 99.3 111.1 11.7 11%
November 69.8 0.0 2.4 72.2 80.2 8.0 10%
December 71.0 0.0 2.3 73.2 84.4 11.2 13%
Total 2018 | 1341.7 130.7 44.0 1516.4 | 1654.8 | 138.4 8%
Intake Diversions and WTP Influent and Raw Water Use
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Table 7.11 — Summary of Water Use from Customer Meter

Summary of Annual Water Use From Customer Meters
Use by type (GPD/EDU) Total
Month Residentiall SAWS | Overall Monthly
January 126 145 138 51.11
February 115 141 133 49.23
March 105 125 121 44.68
April 118 145 135 49.82
May 159 139 162 60.34
June 280 190 276 101.74
July 440 260 431 159.29
August 494 410 538 198.84
September 395 334 437 161.97
October 178 219 221 82.18
November 123 146 144 53.47
December 116 140 136 51.21
Average - 2018 221 199 239 88.66
GPD/EDU by Month
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Table 7.12 — Average Annual Usage per EDU

Usage CUFT EDU RAnnual Usage (Gal)Avg GPD/EDU
APARTMENT 4775400 388 35,719,995 252
COMMERCIAL 22163999 1,744 165,786,709 260
EDUCATIONAL 1626970 361 12,169,735 92
GOVERNMENT 1689164 159 12,634,950 218
HOSPITAL/NURSING 1908462 61 14,275,293 638
HYD NO SERVICE 131638 0 984,649
Hydrant 5873 0 43,933
LIGHT INDUSTRY 8955 1 66,982 184
NO SERVICE 8739540 741 65,371,760 242
OUTSIDE CITY 3792543 435 28,368,222 179
PARKS/RECREATION 1833551 74 13,714,962 505
RECREATIONAL 382842 43 2,863,657 181
RESIDENTIAL 64704091 6,174 483,986,598 215
SAWS 17364151 1,833 129,883,848 194
SAWS NO SERVICE 442235 92 3,307,918 99
SUMMER TAP 8039111 294 60,132,549 560
TRAILER PARK 4212278 178 31,507,837 485
Water Card 408661 0 3,056,786
WC NO SERVICE 740.10784 0 5,536
Grand Total 142230203 12580 1,063,881,919 232
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Table 7.13 - Irrigation vs. Non-irrigation Flow Comparison

Irrigation Season (3 months)

Sheridan WTP| BGWTP .
Kendrick VA

Year INFLUENT |[INFLUENT Total MG
MG MG
MG MG

2012 647.81 159.46 44.91 89.36 941.54

2013 598.54 122.91 36.94 32.21 790.6

2014 508.98 106.02 36.38 16.24 667.62

2015 534.61 142.49 44.07 14.22 735.39

2016 620.55 114.56 47.43 53.27 835.81

2017 519.95 145.31 49.06 15.97 730.29
AVG 571.74 131.79 43.13 36.88 783.54
AVG DAY 6.35 1.46 0.48 0.41 8.71
PEAK YEAR 647.81 159.46 49.06 89.36 945.69
PEAK MONTH 249.48 65.91 18.78 34.36 368.53
PEAK DAY 8.68 2.42 0.69 1.3 13.09

Non-Irrigation Season (9 months)

Sheridan WTP| BGWTP

Kendrick VA
Year INFLUENT |INFLUENT Total MG
MG MG
MG MG

2012 708.43 241.40 36.73 57.98 1044.54
2013 571.06 207.61 30.48 28.94 838.09
2014 670.47 156.87 34.59 31.83 893.76
2015 691.95 180.13 45.48 30.2 947.76
2016 572.26 143.26 51.67 39.76 806.95
2017 603.75 229.94 30.81 23.22 887.72
AVG 636.32 193.20 38.29 35.32 903.14
AVG DAY 2.31 0.70 0.14 0.13 3.28
PEAK YEAR 708.43 241.40 51.67 57.98 1059.48
PEAK MONTH 172 44.06 18.76 25.62 260.44
PEAK DAY 7.08 2.76 0.65 1.07 11.56
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7.2 WATER RIGHTS AND FUTURE WATER NEEDS

This section discusses Sheridan’s water rights and provides estimates of future water needs
and then an estimate of when additional water supply will be needed. The following statements
regarding water availability, water needs, and water rights are used in this assessment:

o The City’s direct flow right of 16.0 cfs and the SAWS JPB’s of 7.14 cfs apply when a
call for regulation has not been placed on Big Goose Creek by the BOC.

o A call for regulation typically is placed in early July and lasts until September 30th.
The duration of this call can include more days, but this length covers most years.
Provisions, such as having sufficient water in storage need to be maintained as a
contingency against a longer period.

¢ When a call for regulation has been placed, the SAWS right goes to 0 and the City’s
drops to 13.0 cfs. This 13 cfs also covers the VAMC and their usage is included in
these calculations.

e A call for regulation on the creek at the location of the City’s diversion point typically
goes back to 1886 right away, so the 1.77 cfs with priority dates of 1891 to 1906 right
is also lost.

e The start of the release of water from agriculture storage in the mountain reservoirs
typically occurs at the same time as the call for regulation of Big Goose.

e Only the water needed will be diverted from the creek, so if the demand is <16 cfs, it
will remain in the creek. Therefore, the total available water supply of 17,196 ac-ft
(Table 5.2) can be misleading.

e During the winter, particularly in early winter such as November and December when
there is little snow for insulation and it becomes very cold (below zero), springs can
freeze and the flow in the creek can drop to 7 cfs or even less. So either the demand
must be less than 7 cfs or there may need to be a release from storage in the winter.
The historic diversions in the November through March time period have been
running <6 cfs, so this situation appears to be manageable under most conditions at
this time.

e Table 7.14 analyzes current water needs and those for the future years of 2050 and
2070 during three time periods. These are:

o October thru April. The creek should not be in regulation during these months and
demands drop off considerably with limited to no irrigation. Historic diversions and
demands are similar enough that these months can be assessed together.
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O

May and June. Demands are increasing in May and can be high in June. Typically, a
call for regulation has not yet been placed, so these two months are different than
the others and are considered separately.

July thru September. This is the irrigation season as discussed throughout this
report. Demands are at their maximum and a call for regulation has typically been
placed on Big Goose. With a growing population these months become of most
concern and water from storage will be needed to satisfy demands.

The BOC'’s implementation of the decree resulting from the settlement of the MT v
WY water rights case must be considered but is not believed to have a major impact.

The Design Criteria in Table 6.10 presents the per EDU demands and the current and future
water needs for this water system. Population and EDU projections are made in Table 6.1 and
these result in the estimated total water needs for 2019, 2050 and 2070 for the City and SAWS
users shown in Table 7.14.

Also to be included are the raw water needs of the VAMC and Kendrick Golf Course. These are
included in Table 7.15, along with the treated water needs. Table 7.15 also estimates these
water needs for the future years of 2050 and 2070 and presents these water supply quantities in
different ways such as the annual average, the irrigation season, and with different units that
apply depending on how these quantities are being considered.

A few comments on these tables:

Water to users is the influent flows to the WTPs. This is water that is diverted for
treatment as opposed to raw water usage. The influent meters at the WTPs are also
considered to be more accurate than some other measuring locations.

There are water uses within the WTPs and losses or apparent losses from the WTP
to the user meters. All user meters are new so should be accurate. A multiplier of 1.3
is used to cover these losses or apparent losses when only the water quantity that
passes through the user meters is being considered. This multiplier is included in
Table 7.15.

There are also losses, or apparent losses, between the point of diversion on Big
Goose and the four points of delivery of raw water. In 2018, this quantity was about
0.4 MGD. Since this quantity should be fixed (not increase as usage increases), 0.4
MGD is added to the quantities used or estimated to be needed in the future at these
four points. This 0.4 MGD (0.62 cfs) is not included in Table 7.15, but is included as
total water supply is projected for the future and compared to water rights, such as in
Table 7.14.
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The water needs of Kendrick Golf Course and the VAMC are not expected to
increase, so they remain the same during this planning period.

Another consideration is the capacity of the raw water diversion and transmission
facilities. These capacities are estimated to be sufficient until after 2050. See
additional discussion in Section 7.3.

Following the assessment of the above, the resulting conclusions and estimates of time periods
for these water supplies are made:

o City.

O

O

If the City’s direct flow right of 16 cfs is available until July 1%, per Table 7.14 this
demand is reached in about 2050 when considering May/June needs.

Existing storage (Table 5.3) should cover the needs beyond the year 2050 (Table
7.14). The estimated year this will be exceeded is 2057, but this will require periodic
recalculation and consideration of additional water supply obtained from Park and
Dome.

The allowance for 10% of Twin Lakes capacity to be used outside of the irrigation
period covers times in June, early October or even winter, when additional flow may
be needed. This quantity provides an additional 3 cfs for 42 days. If this water is
used in the fall or winter, this volume in Twin Lakes will refill during spring runoff.

e SAWS.

@)

SAWS’s direct flow right of 7.14 cfs should cover their peak withdrawal rates beyond
the course of this study (>50 years), as long as the creek is not in regulation. So they
do not need to use storage unless Big Goose is in regulation or the water is not
present in the creek.

Their total current storage available (for the irrigation season) is 505 ac-ft (571-66)
per Table 5.3. It is estimated that this storage will be depleted shortly after 2050.

e Total Water Rights and Water needs.

O

As noted above, the existing direct flow rights and stored water provide sufficient
supply per the estimates past the year 2050.

The direct flow rights for the City, SAWS and the VAMC when Big Goose Creek is
not in regulation (and there is sufficient water in the creek) are: 16.0 + 1.77 + 7.14 =
24.9 cfs. This quantity takes the system through this entire planning period, when the
creek is not in regulation, there is sufficient water in the creek, and demands are as
estimated in Table 7.14.

If the combined system has 4586 ac-ft available in the irrigation season, there is
sufficient water supply into the 2050’s (estimate of 2055).

Currently the withdrawals from Big Goose run <5-6 cfs in October — April. When the
15 cfs (16.0 — 1.0 for the VA) plus the 7.14 cfs for SAWS are used in Table 4, it
shows a total water supply available that is not realistic since this much water is not
needed and therefore is not diverted. If the entire system needs 12,280 ac-ft in 2070
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(Table 7.13), and if the direct flow during October through April is assumed to
average 9.1 cfs, there is about 11,635 ac-ft available. So the future need for
additional water during the peak usage months is emphasized.

o To get to the year 2070, additional stored water is needed, since it is very unlikely
that the direct flow right can be increased.

Considering the City with its obligations to the VA and Kendrick (but excluding SAWS).

o In 2050 (from Table 7.13) they need 8127 ac-ft (8597 — 470 for SAWS); and for the
irrigation season: 4149 — 470 = 3679 ac-ft.
They have 4081 ac-ft for the irrigation season, so are good till 2055.
In 2070 (from Table 7.13) they need 11,866 — 663 = 11,203 ac-ft; and for the
irrigation season: 5751 — 663 = 5088 ac-ft.
They will need an additional 1007 ac-ft (5088 — 4081 ac-ft)
Estimated direct flows (these include the VA and not SAWS):

= 2050: October — April = 6.0 cfs; May — June = 13.6; July — September = 21.4 cfs.

= 2070: October — April = 8.0 cfs; May — June = 18.5; July — September = 29.3 cfs.

= |f the VA is taken out, it reduces by 0.5, 0.6, 0.8 cfs for these three time periods.

= The City has 16.0 cfs in the non-irrigation season and 13.0 during irrigation.

= The City also has the 1.77 cfs right but if this is needed when Big Goose Creek is in
regulation (irrigation season) and is not available during regulation, it is of limited
value. It can be used when Big Goose is not in regulation but demands >16 cfs.

= Conclusions:

e October — April: Good throughout.

e May — June: Are getting close to the 16 cfs right in 2050 and will exceed
it on some days, so may need to use some stored water by about 2050.

o July — September: Needs are well above the direct flow right, so need to
acquire additional stored water.

e From Table 7.14, if the need in May — June + July — September is:

a. 2050: (30.4 ac-ft — 3.4 for SAWS) x 60 days + (47.6 ac-ft — 5.2 for
SAWS) x 90 days = 5436 ac-ft

b. 2070: (41.7 ac-ft — 5.0 for SAWS) x 60 days + (65.4 ac-ft — 7.3 for
SAWS) x 90 days = 7431 ac-ft.

c. Demand is increasing by 100 ac-ft per year for the 20 years.

e Table 5.3 shows 4081 ac-ft available for the irrigation season. If we
include 16 cfs in direct flow available for May — June this adds 1785 ac-ft,
so now have 5866 ac-ft available.

e \When considering the available direct flow and stored water for these five
months, we will run out in about 2054.
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Table 7.14 - Estimated Future Water Needs with a Comparison to Water Availability and Water Rights

This table covers influent flows to the WTPs, so it includes the per EDU share of water all water apparently lost between the WTP influent and user meters (a 1.3 multiplier).

Kendrick, the VAMC, and the on-average 0.4 MGD “lost” between the intake and the delivery points to the 4 locations that receive this raw water are included as noted below.

Usage (GPD/EDU) — With share
of water as delivered to WTPs! Total MGD Total CFS Ac-Ft/day Ac-Ft for SAWS
Average Average Total Adders for Oct — April Oct — April Oct — April Total 90-day only
éve: Ave. Day EDUs MGD MGD for City & VAMC, May - June May - June May - June Ac-Ft Irrigation For the
c;%ft' Day: Irrigation For period SAWS Kendrick, July - Sept? July — Sept July — Sept o Season 90-day
thru May & Season indicated?® Combined? Raw water (July — Sep) | irrigation
April June (July thru losses® 4 K season
Sept) (ac-ft)
City — 2019 170 410 660 10,655 18 | 44 7.0 21 | 51 8.0 08 | 1.3 1.7 2.9 6.4 9.7 | 45 9.9 150 | 8.9 19.6 | 29.8 5772 2682
SAWS - 2019 150 340 520 1925 0.3 0.7 1.0 - - - - - - - - - 056 | 1.1% | 1.5% | 1.06 | 2.25 | 3.08 53584 25474 276
City — 2050 170 410 660 18,330 3.1 751121 | 36 | 86 | 138 | 0.8 | 1.3 1.7 4.4 99 | 155 | 6.8 | 153 | 240 | 135 | 304 | 47.6 9011 4284
SAWS - 2050 150 340 520 3310 0.5 11 1.7 - - - - - - - - - 0.8%| 1.7¢ | 2.65 | 1.6° | 3.45 | 526 85974 41494 470
City — 2070 170 410 660 26,000 44 1107 | 172 | 51 | 123 | 196 | 0.8 | 1.3 1.7 59 | 136 | 21.3 | 9.1 | 21.0 | 33.0 | 18.1 | 41.7 | 654 | 12,280 5886
SAWS - 2070 150 340 520 4700 0.7 1.6 | 2.4° - - - - - - - - - 1.16| 258 | 3.7 | 2.26 | 5.0 | 7.3% | 11,866* 57514 663

1As discussed in the report, these quantities are an estimate of the usage in GPD/EDU, times a multiplier of 1.3 to cover all apparent losses between WTP influent and the user’s meter.

2VAMC = 0.3 MGD for Oct-April, 0.4 MGD for May-June, and 0.5 MGD for irrigation season; Kendrick = 0.1 MGD for Oct-April, 0.5 MGD for May/June and 0.8 MGD for irrigation season;

raw water losses = 0.4 MGD year-round.

3The breakout of the 3 quantities is for: October — April, May — June, July — September. The number of days used in the calculations are 215, 60 and 90 respectively.

“The VAMC is included in the Adders to establish the totals (footnote #2 above), but in following previous protocols and considering their direct flow right, a deduction for the VA has taken place in

the water rights Table 5.2 and 5.3, so the ac-ft provided to the VA is not included in the amounts with footnote #4 in the two columns ****, The reduction amounts are 414 ac-ft for the average usage for
the year, and 135 ac-ft for the 90-day irrigation season.

5The maximum estimated demand for SAWS only is <4 cfs, so as long as their 7.14 cfs right is available, they do not need to use storage. Storage is only for the irrigation season.

6These estimated amounts for SAWS in cfs and ac-ft are included in the immediately above quantities but are broken out as shown here in case a calculation for SAWS only is desired.
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7.3 RECOMMENDATIONS:

When considering the overall system, additional water supply should be acquired by about
2050. From the above analysis, the amount and process are recommended as follows:

1.

2.

Continue to acquire stored water in Park and Dome Lake Reservoirs as possible to
increase the stored water quantities for future use. Since 2015, about 228 ac-ft have
been acquired. At this time, maybe assume that the total amount to be acquired
(since 2015 when the increased effort was started) will not exceed 500 ac-ft.

With limitations in the raw water supply facilities in the Big Goose Valley and other
concerns such as a possible wildfire and the entire supply being in this watershed, it
is recommended that the majority of the additional supply needs beyond about 2050
be obtained from another location.

Lake DeSmet source. Within 5 years, review and revise the calculations for water
use, population growth and future needs included in this study. Then begin the
process of investigating another water source for long-term supply that is not in the
Big Goose watershed. As discussed in the report, that source is Lake DeSmet (or
Piney Creek (or reservoirs that serve Piney Creek) that supplies Lake DeSmet). The
major additional long-term water supply for the Sheridan water system (SWS) is
believed to be Lake DeSmet and the process of planning this acquisition and the
infrastructure should begin at least 20 years before the water is needed (which could
be taken as about 2050 as currently estimated). This is a complex project that will
need to be implemented in phases. The plan to be developed needs to include:

a. Water rights and exchanges. Will the supply come out of Lake DeSmet or can
exchanges be made that will allow the diversion of water at a higher
elevation? Exchanges are possible but are complicated in this location with
three ditches coming out of Piney Creek at Story and many exchanges and
agreements are already in place. Agricultural usage and designations are
also issues. More research is needed on how this will work and if the quantity
of exchange water from a higher elevation will be worth it for determining
where the diversion will be located.

b. Select where the point of diversion will be. If some water (but not enough) is
available at a point where diversion can be by gravity, are two diversion
points needed, with one being at the lower elevation of the diversion to Lake
DeSmet on Piney Creek (at the vertical shaft leading to the tunnel)?

c. Where will the WTP be built?

d. What additional area will be served (such as the Story/Banner area)? While a
central water system for the 700 homes, cabins and businesses in Story may
seem feasible, construction will be very expensive with the rocky ground and
there does not seem to be any current interest in such a system. There are
also wildfire concerns for Story given its location in the forest. A central water
system with some level of fire protection would be very valuable regarding
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this matter. This entire situation requires a thorough review and input from the
residents as the time for final decisions approaches. Seek to obtain the level
of interest in Story particularly. If this community was added as a community
served by a central water system, it would help facilitate this major project.
Will any diversion and pipeline facilities be combined with any infrastructure
constructed by the State of Wyoming to run water into the Tongue River
watershed to supplement any calls for water by Montana?

What quantity of water should be brought into the SWS from this source?

The additional water supply to be obtained from this source needs to be set
and acquired. Currently Sheridan County holds 2500 ac-ft in Lake DeSmet for
municipal use, which is a significant quantity but may not be sufficient to
make the sizeable investment required. More water is available, but which
rights the additional supply comes from and the yield of these rights needs to
be determined. It is preliminarily recommended at this time that a goal of
7500 to 10,000 ac-ft of firm yield of senior rights be obtained, if possible.

Lake DeSmet’'s water rights are very complex, with several issues needing to
be thoroughly vetted early on, including:

i. Lake DeSmet’s volume is often presented as 234,987 ac-ft, but this is
at the maximum water surface elevation of 4620. The lake is not
operated at 4620 and its annual firm yield is what’s important not its
volume. (Firm yield is its dependable yield during a critical dry period
that is determined by a hydrology model using historical records).

ii. The lake is generally operated at an elevation of about 4611, and at
this elevation it has a capacity of about 205,000 ac-ft.

iii. The estimated annual firm yield of Lake DeSmet has been calculated
at 64,500 ac-ft.

iv. Lake DeSmet has 13 storage rights with priority dates of 1906 through
1968. The storage right from which water is obtained and its priority
date are critical. The 1968 right is of no value for a municipality, for
example.

v. There are many supply rights to these storage rights, and where the
supply comes from must also be determined. Supply should come
from Piney Creek, not Clear Creek.

vi. Water rights from the appropriate senior water right with its known firm
yield must be clarified. The firm yield has been calculated for the
many storage rights.

A preliminary engineering report (Level Il Study) for water availability and
rights, and infrastructure needed and a cost estimate, must be prepared.
Since this area includes several historical, environmentally sensitive and
geotechnically challenging issues, the PER needs to address these topics in
its analysis (on a preliminary basis).
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k. The routing of the primary supply main into the SWS and its interconnections
to the existing system is needed and is critical. Through the Little Goose
Valley, it should maximize the benefit to the SAWS system such as probably
following McCormick Road to place a transmission main in that location (see
8.2.12). This task will be part of this Level Il study.

[. A funding plan and construction schedule then follow.

m. Significant other aspects of a Level Il study to develop Lake DeSmet as the
future water source include water quality (both of Lake DeSmet at different
locations and Piney Creek at the diversion dam), hydrology, water rights and
water supply, and the infrastructure of the existing facilities. The 2008 Level |
study investigated water quality and other aspects of Lake DeSmet to a
significant level. Hydrology modeling for the Counties Coalition developed a
very good hydrologic model for this facility and its water rights, as well as the
nearby creeks. Other studies also exist on this facility. Those should all be
used as part of this future Level Il study.

7.4 CAPACITY OF RAW WATER SYSTEM COMPONENTS

This discussion covers the capacity of the infrastructure in the Big Goose Valley. Currently the
entire water supply, followed by the raw water diversion, pretreatment, pipelines and supply
facilities to the four delivery points (including the two WTPSs) are in the Big Goose watershed
and Big Goose Valley. This works well because everything is established, is in generally good
condition, is concentrated in this location for easier operation, can continue to serve well into the
future with additional capacity available, and maximizes the benefits of gravity flow.

As additional water supply is needed, there are multiple questions to be answered as to where
this supply should come from. These include:

What is the realistic additional supply that can be acquired in the Big Goose
watershed?

Should this major water system have two sources for at least a limited redundancy,
especially as it continues to grow and serve more residents? One driving concern
here is a possible wildfire in this watershed.

Since this is a regional system and efficiencies are gained with regionalization as
opposed to multiple smaller systems, should the service area of this system be
expanded as new areas request water service?

As the existing water supply infrastructure in this valley approaches its capacity,
should investment continue to be made in expanding it, or in conjunction with the
other items above, should new infrastructure that expands capacity be designed and
constructed in another location?
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The following section focuses on the last bullet.

Water availability — Big Goose Creek and Reservoirs
The water supply available from Big Goose Creek and mountain reservoirs is summarized in

Table 5.1 through 5.3 and is discussed in Section 5.1. A couple points from these quantities:

e Per Table 5.3, there is 4586 ac-ft available for the 90-day irrigation season. This
provides 16.6 MGD for every day. Since running at 16.6 MGD every day is unlikely, it
appears we can assume about 20 MGD will be available on maximum demand days.

e Prior to the irrigation season (Big Goose not in regulation), the direct flow rights
exceed the estimated water needs for the planning period.

e Therefore, the considerations of water availability vs estimated water needs primarily
focuses on the available supply during the irrigation season.

From Table 7.14, the estimated water needs, including all four delivery points, for the Peak Day
and for the Average Day during the 90-day irrigation season are presented below. Also included
in these quantities is the 0.4 MGD that is “lost” prior to delivering the raw water to these points.
This loss is discussed in Section 7.2.

Raw Water Supply 2050 2070

Peak Day 21.1 MGD | 28.9 MGD
Day in the Irrigation Season | 15.5 MGD | 21.3 MGD

Therefore, by about 2050, it appears we will approaching the available supply from this
watershed during peak days and during the irrigation season.

Water diversion capacity at the Intake — Dam, pipelines and pretreatment facilities.
This discussion utilizes the 1999 Big Goose Creek Diversion Level Il Study and the 2004

Operation & Maintenance Manual for the Sheridan water Supply Intake Facilities as references.

The capacity for diverting flow from Big Goose Creek and into the two 520-foot pipelines that
bring water to the pretreatment facilities at this site was estimated at:

o If the water level is at top of dam = 27.5 MGD (elevation of about 4616.2)

o If the water level is 0.5 feet above the top of dam = 31.3 MGD (1999 report)
The estimated flow-through capacities of the pretreatment facilities are:

e Primary flow path of travelling screen and presedimentation basin: 16-17 MGD

e Flow path through old travelling screen and presedimentation basin (not currently
operational) was estimated at 9-10 MGD.
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Therefore, the total flow through capability of this facility was estimated to be 25-26 MGD. This
depends partly on the elevation of the water surface at the diversion dam. It also depends on
raw water quality (amount of debris and turbidity in the creek). There is also an older flow path
that could be placed into service in an emergency should flows slightly exceed this rate, or one
of the above two paths be out of service, but this is for an emergency or short-term period and
should not be considered part of the capacity.

Recommendations are made for upgrading the old travelling screen/presedimentation basin. If
these upgrades are made, a trial run should be made to maximize the flow through the entire
facility to verify the total capacity.

Raw water transmission main (RWTM) pipeline capacity
The primary RWTM is the 30-inch steel line which was constructed in 1996. This is the only line

that can deliver raw water to all four points — the two WTPs, Kendrick golf course and the
VAMC.

The other two RWTMs are:

e 16-inch (OD) line from the intake to the BGWTP. This line is used to provide the
water supply to the BGWTP. The 30-inch line can also provide this water supply if
valves are opened and closed.

e 20-inch DIP. This line is in poor condition, is not used, and cannot be placed into
service without major rehabilitation.

The starting HGL at the east edge of the intake facilities for these gravity flow lines should be at
least 4600 (likely a couple feet more). So 4600 was used as a starting HGL in the hydraulic
calculations.

This discussion utilizes the 1994 Sheridan Area Water Project 30-inch RWTM Design Report
and the 1996 Operation & Maintenance Manual for the 30-inch RWTM as references.

16-inch steel line should have a capacity of at least 4 MGD (2800 gpm) (which this the capacity
of the BGWTP), with the elevation drop available and estimated required pressure at the WTP
influent (assumed to require an HGL of 4500 at the influent control valve). This pipeline was
lined in 2009 with cement mortar. The resulting ID and friction factor are estimated. If an exact
flow capacity is needed, a flow test is required. If this RWTM cannot keep up with demand
required by the BGWTP, the 30-inch RWTM can be used.

The capacity of the 30-inch RWTM was estimated at 30 MGD (20,800 gpm) in the above
referenced reports. This assumes an ending HGL at the delivery point to Kendrick and the
VAMC of about 4160, and a C factor of 140. There is considerable pressure reduction taking
place at Beckton Hall Road, and this reduction was recently changed from simple PRVs to a
hydropower generator to take advantage of the cutting of head taking place. This maximum
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flow-through capacity stated assumes virtually all head loss is due to friction at the resulting
velocity. Therefore, there would be no generation of electricity at this flow rate. Some
replumbing inside the Beckton vault will also be required.

The C factor of 140 is high, though it may be correct. Given the above, it should be assumed the
30 MGD capacity is a maximum, and for some level of conservatism, a slightly lower capacity
maybe should be assumed. When forecasting many years into the future, a flow capacity of
about 28 MGD may be a better estimate.

Water Treatment Plants
The BGWTP and SWTP have rated capacities 4.0 MGD and 14.0 MGD respectively, for a total

treated water capacity of 18 MGD. With some of the raw water supply going to the VAMC and
Kendrick, the current maximum raw water supply for this system is about 20 MGD. The WTPs
can have their capacity increased to match the other raw water capacities mentioned above;
therefore, reaching a total system capacity of 26 to 27 MGD is possible. This could involve
increasing the capacity of each WTP by 3-4 MGD, which would be difficult and expensive. For
one thing, the size of each WTP site would have to be increased (more land acquired), which is
especially difficult at the BGWTP.

Given all of the above, when it is projected that the Peak Day needs of this entire water system
will start exceeding 20 MGD on a regular basis, and even assuming the SWTP has possibly had
a 5 MGD expansion so the total capacity is now 25 MGD, it appears we may be approaching
the practical limits of the overall capacity of the Big Goose water supply and infrastructure.

If one of the WTPs is expanded, additional study is needed to select which one. The BGWTP
has the advantage of its higher elevation, while the SWTP will be more easily expanded at lower
cost. Piping and valving allow both WTPs to serve beyond their current primary service areas.
Land availability is an issue, and both sites will require additional land for an expansion. This will
likely be an easier task at the SWTP. The 20-inch treated water pipeline has a capacity of about
7.8 MGD as discussed in its design report, so an approximate doubling of the capacity of the
BGWTP is possibly without adding pipeline capacity.

Summary

When considering the above — the water supply available from this watershed, the estimated
water needs in 2050 and 2070, and infrastructure capacity issues — it appears it may not be
practical to expand the infrastructure beyond the above capacities discussed of 25 to 27 MGD.
Since additional supply will likely be needed after about 2050 and as discussed elsewhere in
this report, the majority of that supply will come from another direction, the quantity of the water
supply and the capacity of the infrastructure for that supply in the Big Goose Valley, may both
be reaching their limits at these capacities.
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Condition

SWTP

Table 7.15 - Estimated Water Supply Needs

BGWTP

VAMC

Kendrick

Total

YEAR 2019 | 2050 | 2070 | 2019 | 2050 | 2070 | 2019 | 2050 | 2070 | 2019 | 2050 | 2070 | 2019 | 2050 | 2070

Average
Annual

(mgd)

3.2

55

7.8

0.8

14

2.0

0.3

0.3

0.3

0.4

0.4

0.4

4.7

7.6

10.5

Peak Day
(mgd)

8.4

14.5

20.5

2.4

4.1

59

11

11

11

1.0

1.0

1.0

12.9

20.7

28.5

Irrigation
Season

(mgd)

6.5

11.2

15.9

15

2.6

3.7

0.5

0.5

0.5

0.8

0.8

0.8

9.3

15.1

20.9

Irrigation
Season
(ac-ft/day)

19.9

34.2

48.6

4.6

7.9

11.2

15

15

15

2.5

2.5

2.5

28.5

46.1

63.8

Annual
Average
(ac-ft/day)

9.8

16.9

23.9

2.5

4.3

6.1

0.9

0.9

0.9

1.2

1.2

1.2

14.4

23.3

32.1

Irrigation
Season
(cfs)

10.0

17.2

24.4

2.3

4.0

5.6

0.8

0.8

0.8

1.2

1.2

1.2

14.3

23.2

32.0

Annual
Average
(cfs)

4.9

8.4

12.0

1.2

2.1

2.9

0.5

0.5

0.5

0.6

0.6

0.6

7.2

11.6

16.0
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8.0 RECOMMENDATIONS AND COST ESTIMATES
8.1 GENERAL MATERIALS AND EQUIPMENT RECOMMENDATIONS

The following general recommendations are made relating to certain materials and equipment to be
designed into new projects. These recommendations are made based on the long-term experience
with this water system and for general compatibly within the system. These recommendations are
very brief, and specific designs are needed for each project with the materials and equipment (as
well as the overall design) presented in the project’'s Design Report. Also refer to Section 6.5.2
regarding the City’s Design Standards and Section 6.5.3 for additional design criteria on certain
system components.

e Water Tanks. Continue to use concrete tanks buried to the within 18 inches of the roof.

e Pumps. Use VFDs even if the station is pumping into a tank, so it can work at variable
speeds if the tank is offline. Consider two pumps for the design flow rate (as opposed to
only one) if that station may operate at a lower than its design flow rate much of the time.
Provide one pump for backup. Consider how emergency power will be provided.

e Control Valves. Utilize diaphragm actuated control valves such as by Cla-Val or Singer.

e Pipe. Use AWWA C900-16 PVC pipe for all applications of 20-inch and smaller and for
pressures <150 psi. When sizes are >20-inch and for higher pressures, evaluate
alternatives and discuss with the City. In most cases the alternatives will be either PVC or
catholically protected steel. See discussion under Airport Transmission Main.

e Corrosion protection. With corrosive soils in this area, all buried metallic components will
require proper corrosion protection design, including cathodic protection.

8.2 RECOMMENDED CAPITAL IMPROVEMENTS.

This section discusses the condition of the various components within this water system and
presents recommended capital improvements. Many of these recommended improvements include
cost estimates so the project can move into Level Ill. Some of these improvements are not eligible
under the WWDC program, but the cost estimates remain in the same format. Since likely only one
project will advance to a Level Il application in next funding cycle, cost estimates need to be
reviewed and revised as Level Il applications are made in the future.

In a couple cases, recommendations are made for a Level Il study, because it a more complete
preliminary engineering analysis and associated cost estimate is required before they can proceed
to the design phase.
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A major benefit of this Level | study is the significant upgrading of the hydraulic model for this
system. This upgrading included both structural (piping and valves, etc) and in the more accurate
locating and quantifying of the demands. This model needs to be utilized during final design of these
proposed improvements to verify assumptions made at this time and to fine tune the important
details associated with major improvement projects such as these.

This water system and these proposed improvements are discussed starting with the raw water
diversions and pretreatment, then raw water transmission and delivery, WTPs, and then treated
water transmission, storage, pumping and pressure control.

Lastly there is a discussion on future projects that came out of this Level | study. Some of these are
many years out so a cost estimate is not included at this time. As the time for the project
approaches, a brief preliminary engineering analysis and report is needed, along with a cost
estimate and funding plan.

8.2.1 Intake Facilities

The Intake Facilities consist of the diversion facilities on Big Goose Creek, pretreatment and site
piping to deliver the water supply to the raw water transmission mains. Pretreatment consists of a
removal of sand and other debris present in the water diverted, principally with the use of travelling
screens and sedimentation. The primary flow path through these facilities was constructed in 2004
and is working well. One recent improvement in the sedimentation basin was to add a skimmer to
remove more floating material. This has reduced the plugging of the PRVs and conflict with the in-
line generator at Beckton Hall Road.

What was the primary flow path prior to 2004 should be kept available for service, primarily as a
back-up but also for additional capacity should that be needed. The additional capacity may apply
particularly when debris loads are heavier, and a slower flow-through rate is desired. This flow path
requires some upgrading to make it fully operable. This upgrading is discussed in the next
paragraph. The other improvement at this location is the rehabilitation of the 1908 sedimentation
basin. This should be kept in service as it allows diversion at the original diversion structure further
upstream, providing a benefit in the flexibility of the operation, should that be needed.

One possible upgrading at this site that is not included in the discussion below is the idea of running
the two presedimentation basins in series. The concern that would be addressed by doing this is the
event of a wildfire in the watershed that will significantly change and increase the suspended
material present in the creek that will need to be removed. In the past, in a couple rare occasions
when there was a major rainfall event in a particular location that significantly increased the turbidity
level, diversions were basically stopped for a day while the increased turbidity level passed. This
would not be possible in the case of a wildfire, as the event will be of long duration. To run the water
from the primary (rectangular) sedimentation basin back through the circular basin, a pumping
station will be needed. This will require low head, high volume pumps. The station itself and piping
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connections to the outlet of the larger basin and inlet of the circular one are required. The proposed
improvements to the circular basin that are discussed below are also needed. This concept requires
a preliminary design before it can move forward.

Therefore, the improvement project at the intake facilities at this time consists of the following:

e Upgrading the 1908 sedimentation basin (approximately 2200 sq ft of surfacing to be
repaired).

Remove the sediment in the bottom of the basin

Bush hammer the surface to remove loose materials

Sand blast the surface for preparation of the new coating

Application of 1 coat of SikaQuick Smooth (or approved equal)

Application of 2 coats of SikaTop 107 (or approved equal)

¢ Old travelling screen building. One of the 24-inch butterfly valves in the lower level does not
operate, but if the effort is made to replace one of these, the second one should also be
replaced.
o Replace two 24-inch butterfly valves in the lower level of the travelling screen building.

e Old Presedimentation Basin.
o Replace the actuator on the valve in the vault beside the building.
o Replace the motor and scrapper in the old presed.
o Recoat the outside of the presed’s dome. Similar approach to the 1908 basin presented

above.

¢ Install a new perimeter fence. This existing fence is in poor condition and should be replaced.
It is believed it is on the property line, but this should be confirmed with a legal survey of the
boundary. A solid perimeter fence is also important with the neighboring ranching activities
with their livestock and horses.

O O O O O

A cost estimate for these improvements at the Intake Facilities is shown in

Table 8.1.
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Table 8.1 - Intake Facilities Improvements Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 69,500
Permitting and Mitigation S -
Legal Fees S -
Acquisition of Access & Easements S -
Pre-Construction Costs (Subtotal) S 69,500
Cost of Components:
Mobilization $60,000
Upgrading 1908 Basin $70,000
Replacing two 24" valves $60,000
Actuator at Presed $50,000
Motor & Scraper for Presed $340,000
Recoat dome $150,000
Perimeter fence $25,000
Total Cost of Components 4 $695,000
Construction Engineering Cost S 69,500
Components & Engineering Cost (Subtotal) S 764,500
Contingency (Subtotal 15%) S 114,675
Construction Cost Total $879,175
Total Project Cost $948,675

8.2.2 Raw Water Transmission Facilities

The raw water transmission facilities include the following:

16-inch steel main between the Intake and the BGWTP.

30-inch steel main between the Intake and the SWTP, with connections to the lines suppling
Kendrick Golf Course and the VAMC.

Meters in manholes where these two lines leave the Intake.

Connections to the BGWTP and SWTP with meters and control valves.

Connections to Kendrick and the VAMC with meters.

A major pressure reduction and control facility at Beckton Hall Road.

A major pressure reduction and flow control facility at the SWTP to control the flow of water
into the WTP and reduce the pressure to a manageable level.

Other appurtenances to the primary transmission main (the 30-inch RWTM).

A 20-inch DIP transmission main that was used until about 1996, which now is in too poor of
condition to be used. This condition is caused by corrosion from the soil.

The 30-inch RWTM is in very good condition and has adequate capacity to provide raw water to all
of these facilities for what is expected to be the duration of the planning period. Like the 20-inch DIP
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line mentioned above, the 30-inch line is buried in corrosive soils. However, it has an AWWA tape
coating and cathodic protection systems. These provisions should extend the life of this pipeline
indefinitely as long as the impressed current cathodic protection (CP) system is maintained. There
are three deep ground bed anode CP points on this line. Regular readings need to be taken with
periodic adjustments made with the rectifiers. At some point another deep ground bed may need to
be added, but this is well in the future.

With the 16-inch line supplying the BGWTP, these raw water transmission facilities are believed to
provide adequate service at this time. However, there is no redundancy to the 30-inch RWTM so if
was out of service, this water system would be affected in a major way. There has been desired
expressed for a backup transmission main, so this concept is discussed and presented here. (If the
30-inch RWTM was down for a relatively short time, the BGWTP could be ramped up to its capacity,
and it could supply the Northwest and 4MG tanks and therefore their service areas, up to this
capacity).

The entire route of the Big Goose Valley is private ownership and running a new line through the
valley would likely result in the need to acquire at least 80 easements (based on the 20-inch treated
water line project from about 10 years ago). This would be difficult and expensive and may not be
worth the cost for a backup line. It is believed the easements for the 20-inch DIP are mostly still in
place (and are believed to be mostly 30 feet wide), so if this line could be refurbished, it may be
much easier than constructing a new line. This idea is presented here, but if this particular project is
to move forward, a more detailed assessment of easements and construction issues and costs is
needed.

One way to rehabilitate an old DIP is to pipe burst it with HDPE pipe that has an adequate pressure
rating. HDPE must be used for this because of its properties of flexibility, weldability, toughness,
pressure rating and past history with similar projects. This line is believed to be in poor condition its
entire length, so a pipe bursting project would have to run the entire length of about 11 miles. Since
this is a major project, it was discussed with a contractor with the capability to complete it. This
contractor was Titan Technologies of Boise, Idaho. Sometimes pipe bursting goes up one pipe size,
but with the length, material (DIP rather than CIP), pressures and overall scope, it was
recommended to stay with the same nominal size. Therefore, 20-inch AWWA C906 DR9, DIPS,
HDPE is recommended. The estimated cost for this project is presented in the following table.

One issue is that with relatively thick-walled HDPE as needed for pipe bursting and the pressures
experienced, the pipe internal diameter (ID) is reduced, impacting its hydraulics. The resulting ID is
16.5 inches. The estimated capacity of such a line is about 4000 gpm or 5.75 MGD. This assumes a
400-foot headloss due to friction. So if the starting HGL is 4600 feet, it will deliver water to Kendrick,
the VAMC and the SWTP at about 4200 feet, which is above the minimum. Some pressure
reduction would still be needed to make sure the pressure in the line does not exceed about 225 psi
under a static or lower flow conditions.
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This flow is not sufficient to be a backup to the 30-inch RWTM, but it would be very advantageous to
have this line available for even 5.75 MGD, which will likely be sufficient in an emergency.

However, this is a difficult and expensive project and would likely not be worth the cost as presented
below. If a second RWTM is proposed in the Big Goose Valley, a Level Il study is needed to more
fully compare options of rehabilitation to new and analyze other issues related to construction. Table
8.2 presents the cost estimate for this option which provides value for initial considerations and
comparisons.

Table 8.2 — 20” Raw Water Pipeline Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 1,435,000
Permitting and Mitigation S 20,000
Legal Fees S 20,000
Acquisition of Access & Easements S 100,000
Pre-Construction Costs (Subtotal) $ 1,575,000
Cost of Components:
Mobilization $250,000
Pipe Bursting 58,000' @ $225/foot $13,050,000
New Gate Valves @ $25,000 ea $50,000
PRV Station $1,000,000
Total Cost of Components S 14,350,000
Construction Engineering Cost S 1,435,000
Components & Engineering Cost (Subtotal) S 15,785,000
Contingency (Subtotal 15%) S 2,367,750
Construction Cost Total $18,152,750
Total Project Cost $19,727,750

8.2.3 Big Goose WTP

The BGWTP is in generally good condition, has sufficient capacity and provides a very high level of
treatment. As discussed in Section 2.3.3, it was recently upgraded in its level of treatment (along
with the SWTP) to help it maintain compliance with LT2, the most complex and restrictive rule under
the SDWA for treated water being supplied to a public water system. The major result of this
upgrade project is a consistently low finished water turbidity.

There are three improvements at this WTP that are proposed however. These are:

e Converting the chlorination system from gas to onsite generated sodium hypochlorite.
This change would make it identical to the chlorination system at the SWTP. This change
is made for safety and staying in compliance with the ever more stringent rules dealing
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with 1-ton cylinders of gaseous chlorine. Housing at the BGWTP exists, so this is project
is primarily a change in equipment.

e Utilidor between the WTP building and the piping/pumping room at the clearwell. The
ground has shifted periodically over the years, breaking pipes and making it difficult to
maintain continuity in water lines, chemical lines, communication lines and electrical
lines. A modest utilidor will address these issues and make it easier for the operators to
maintain the facilitates.

e Sludge drying capacity. The lagoons at this site receive both filter backwash water and
sludge from the bottom of the sedimentation basins. After settling, water is recycled back
into the WTP, but drying is ultimately needed to allow the disposal of the sludge. It has
always been a challenge to have enough drying capacity and time at this location. The
improvement would either mean an additional drying bed or a mechanical means to
conduct the final drying of the sludge to free up a basin for use. Another drying bed will
require additional land, which while possible may not be easy to obtain. Both options
require site piping and valving to incorporate them into the existing facilities.

One other possible future improvement that should be mentioned is the installation of plate settlers
in the sedimentation basins at the BGWTP and the 1994 basins at the SWTP. These were
considered for installation under the recent upgrading project discussed in 2.3.3, but were not
ultimately included. The unusually high raw water turbidity event experienced this past spring (see
discussion in 5.3 Water Quality), created a condition that was very difficult to treat and the BGWTP
was even shut down for about two days. It is believed plate settlers would have helped lower the
turbidity level of the chemically conditioned and settled water that was delivered to the filters, which
would have improved the filtration process. These should be considered for installation at a future
time.

There has been some concern expressed about the electrical supply to the BGWTP and its capacity
to take on the additional power requirement of generating chlorine onsite. A verification of the power
supply was made with MDU. They indicated that they have a 300kva transformer serving the WTP
and therefore have sufficient power to supply the proposed chlorination facility.

Table 8.3 shows the cost estimate for this option.
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Table 8.3 — Big Goose WTP Improvements Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 90,500
Permitting and Mitigation S -
Legal Fees S -
Acquisition of Access & Easements S -
Pre-Construction Costs (Subtotal) S 90,500
Cost of Components:
Mobilization $75,000
Chlorination System $180,000
Utilidor $350,000
Sludge Drying $300,000
Total Cost of Components $ 905,000
Construction Engineering Cost S 90,500
Components & Engineering Cost (Subtotal) S 995,500
Contingency (Subtotal 15%) S 149,325
Construction Cost Total $1,144,825
Total Project Cost $1,235,325

8.2.4 Metering

Having reliable master meters at select locations in this water system is very important it its proper

management. Key master meter locations include:

¢ In the two pipelines leaving the Intake (16-inch and 30-inch)
e Water entering the two WTPs (BGWTP and SWTP)

o Water leaving the 30-inch RWTM and being delivered to Kendrick Golf Course (8-inch
connection and meter) and the VAMC (6-inch connection and meter)
o Treated water leaving the clearwells at the BGWTP and the SWTP

o Water being delivered to the DNISD
o Water being delivered to the South Hill area

o At the end of the Big Goose 20-inch pipeline as it heads south at the airport in the 24-inch

transmission main.

Many of these meters have been replaced in recent years and are believed to be in good condition.
Some questions on the accuracy of meters and which meters are the most accurate have surfaced
as the flow data from various points in the system were accumulated and analyzed under this study.
Another issue with flow data is its accessibility. These readings need to be brought into the SCADA
system for not only easy monitoring but for tracking and the ability to create summary reports.

There are two SCADA systems within this water system. the primary system reports to the SWTP,
which covers the above flow meters, and the newer system monitors the booster stations and some
of the PRV stations throughout the system, and reports to a computer at Utility Maintenance for the
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operators of these facilities. The booster stations were upgraded recently under a SAWS project and
new identical flow meters were installed in 16 stations. A system is being set up as how to create
summary reports that are useful, sufficiently detailed and yet of reasonable length. It is believed that
the metering system for the booster stations will work satisfactorily for this purpose.

The PLC project that upgraded the original SCADA system was completed in 2018 and seems to be
working fine. There were gaps in the accumulation of some data but that appears to be in the past.
Continued tabulation, reporting, summarizing and analyzing of flow data will continue and if
discrepancies are found that can be tracked to meter accuracy, corrections should be made even if it
means installing a new meter. The management of these data and continuing to reduce apparent
water loss will become more and more critical as the system continues to grow.

Based on the above assessment, the following upgrades in master meters are recommended:

e Address the issue of inaccurate metering of low flows leaving the 4MG tank at the SWTP.
These two 24-inch meters do not cover low flows (flows less than 400 gpm) and there are
discrepancies with the influent meters that should be resolved. These meters are
oversized, but they were installed in the pipes that carry the water leaving this tank. Since
this is the largest tank on the system and contributes the most water to the system,
accurate flow readings in this location is very important.

¢ A new meter at the transition from the 20-inch to 24-inch lines listed above (last bullet),
and the placing into service the meter in what will be a nearby manhole for flow into the
South Hill area. These two metering improvements are included in the Airport
Transmission main project described later in this section.

The cost estimate below is for the meter installation to measure flows leaving the 4MG tank as
discussed above. There are two transmission lines leaving this tank, one heading to the southeast
and one to the northeast, both lines provide primary supply to the City and the 4040 and 3952
pressure zones. It is important to obtain daily and monthly flows, but it is also important to obtain
peak flows as those are the flows that are satisfying the peak demands in much of the system. The
SWTP operates at a steady rate to provide the peak day demands, but the flow rates leaving the
4MG tank vary as needed to satisfy the peak hour demands within the areas it serves.

Therefore, a new metering set-up is proposed on these two transmission mains to accurately cover
the flow range. Various meters were investigated to select the best one for its ability to measure the
wide flow range and cover low flows. Mag meters appear to be the best choice not only for their flow
range, but their low headloss. They must be properly sized however, and a 24-inch meter is too
large. To cover the entire flow range better, especially the lower flows, two meters will be installed
for each main. Meters of the proper size cannot be accommodated in the existing vault below this
tank, therefore they will be housed in a new vault immediately downstream of the existing vault on
these lines. Since these two lines are only about 5 feet apart (center of pipe to center of pipe), all
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meters can be housed in one vault. To save on the cost of the vault, the new manifolds will be
located outside of the vault.

The vault will be insulated, precast concrete with a hatch and vertical steps. Each meter will have
isolation valves so it can be removed from service, with flow continuing. Readings from these meters
will be incorporated into the SCADA system at the SWTP.

Since the Airport Transmission main project also involves a new master meter, this project at the
4MG tank could be included in that one for efficiency and for uniformity on the meters obtained and
the incorporation of readings into the SCADA system. It is also recommended that this project
proceed to design and construction soon so the accurate gathering of flow data can take place.

The estimated cost for the meter installation in the transmission mains leaving the 4MG tank as
discussed above, is presented in Table 8.4. Figures illustrating this concept are included in the
appendix.

Table 8.4 — Metering Upgrades at 4MG Tank Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 34,500
Permitting and Mitigation S -
Legal Fees $ -
Acquisition of Access & Easements S -
Pre-Construction Costs (Subtotal) S 34,500
Cost of Components:
Mobilization, Bonds, Insurance $35,000
Vault $60,000
Piping, Valves, Meters, Fittings $230,000
Electrical & SCADA $20,000
Total Cost of Components $ 345,000
Construction Engineering Cost S 34,500
Components & Engineering Cost (Subtotal) S 379,500
Contingency (Subtotal 15%) S 56,925
Construction Cost Total $436,425
Total Project Cost $470,925

8.2.5 Booster Stations and Control Valves

As discussed in Section 2.3.8, this water system includes 14 booster stations and 4 pump stations. It
also includes about 50 PRV stations, plus other control valve stations. Thanks to recent upgrading
projects, most of these facilities were significantly upgraded in the last couple years and are in good
condition. These upgrading projects proved that mechanical equipment such as heavily used pumps
and all control valves have a life of about 20 to 25 years, so periodic continued upgrading of
especially control valve stations is needed in the future.
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With the 20-inch Big Goose pipeline in place, the Airport pump station is not needed at this time and
should not be needed for many years to come. The Airport Transmission Main project is important
as the existing transmission main is nearing the end of its life. As the new main is installed, the
bypassing (with closed valves that can be opened when needed) of the Airport pump station should
be done, with new meter installed outside of the pump station as discussed under Metering. This will
allow the Airport pump station to be shut down and not heated for now. Therefore, this is a pump
station “improvement” but would be accomplished under the Airport Transmission main project.

There is also one replacement PRV station recommended in the Airport Transmission Main project.

8.2.6 Storage

As discussed under Section 2.3.7, there are 13 MG of gravity storage throughout this water system.
These tanks are not only positioned at several locations in the system, but on several pressure
zones to provide gravity flow under varying demand conditions for dependable supply. These tanks
are all concrete and buried up to the roof which helps protect both the tank materials and the water
inside. Therefore, the condition of these tanks is generally good.

There are three improvement projects recommended involving gravity storage tanks. These are:

¢ North Low tanks.

e South Low (Airport) tanks.

¢ Big Horn tank. This tank is located near the far end of the system and therefore the water it
holds has some of the longer age. This has resulted in disinfection byproduct (DBP) levels
that are higher than desirable. It is proposed to install an aeration system in this tank to
remove volatile components of the DBPs to reduce the concentrations.

Improvements at the North Low and South Low tanks consist of the elimination of some facilities that
are very old and in poor condition, and new piping and valving to not only improve the pipe and
valves available for use (improve the operation of these tanks), but to improve the flow through the
tanks (improve turnover and therefore water quality). This project will allow one or two of the tanks at
each location be removed from service since three tanks with a total storage volume of 2 MG at
each location on the 3952 zone is not needed at this time. Also, the operation of these facilities will
be improved if the storage volume is reduced.

At each location there is a 1 MG tank and two 0.5 MG tanks. So if only one tank is used, it will
typically be the 1 MG tank, but the others will be kept available should the 1 MG tank be down for
maintenance or more storage volume be needed in the future.

Table 8.5 shows the cost estimate for the North and South Low tanks improvements and Table 8.6
the aeration improvements at the Big Horn tank.
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Table 8.5 — North and South Low Tanks Improvements Cost Estimates

Preparation of Final Design, Specs, Bidding (10%) S 77,000
Permitting and Mitigation S -
Legal Fees S -
Acquisition of Access & Easements S -
Pre-Construction Costs (Subtotal) S 77,000
Cost of Components:
Mobilization $80,000
North Low Tank $360,000
South Low Tank $330,000
Total Cost of Components $ 770,000
Construction Engineering Cost S 77,000
Components & Engineering Cost (Subtotal) S 847,000
Contingency (Subtotal 15%) S 127,050
Construction Cost Total $974,050
Total Project Cost $1,051,050

Table 8.6 — Big Horn Tank Aeration Improvements Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 16,000
Permitting and Mitigation $ -
Legal Fees S -
Acquisition of Access & Easements S -
Pre-Construction Costs (Subtotal) S 16,000
Cost of Components:
Mobilization $20,000
Modification to Tank & Electrical $50,000
Mixing & Aeration $90,000
Total Cost of Components S 160,000
Construction Engineering Cost S 16,000
Components & Engineering Cost (Subtotal) S 176,000
Contingency (Subtotal 15%) S 26,400
Construction Cost Total $202,400
Total Project Cost $218,400

There are no new tanks proposed on this water system at this time. As this system grows, additional
storage will be needed to adequately serve users by gravity flow to meet peak demands. (Two
possible new tanks are included in the discussion of possible future system expansions to serve
growth, including the Woodland Park School area in 8.2.11.)

Locating storage is very important as it must be close to the demand and set into the system so that
adequate turnover takes place. Which pressure zone the next storage tank will be on is also an
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important decision to be made during the preliminary design phase of the project. Another factor is
the design of the system for providing fire flows. In the original 1990 Level Il study, only select
portions of the rural service areas in the Big Goose, Little Goose and Southeast areas were
designed for fire flows. If the areas where fire flows are to be provided are to increase in the future
as the density of housing also increases, this will significantly affect the design of new storage tanks.
Where fire flows are to be provided therefore becomes an important future issue for the those
involved in planning the development of the rural areas around the City.

8.2.7 Transmission

Generally, the network of transmission mains is solid for the existing area and users served, and
most of the existing mains are in good condition. There are transmission improvements proposed
however, and these are discussed in the following paragraphs.

Airport Transmission Main

The Airport Transmission Main is the highest priority because the existing DIP is in deteriorated
condition and should be replaced before failures become more frequent. Its deteriorated condition is
due to corrosion from the soil. It is noted that this main appears to have also been polywrapped. This
is a critical main for both the City and SAWS service areas so planning needs to proceed so
upgrading takes place before its condition worsens. It is noted that in the 2008 Level | Study it
recommended that the replacement of this pipeline become a project in about 10 years. Significant
failures have occurred in this line in the past due to corrosion, and a replacement project is needed
before its overall condition deteriorates much more.

This transmission main supplies water to:

e The Airport Complex

e The Airport Industrial Park

e Supplements supply to the South Hill area

e The State Girls School

e Sheridan College

e Southeast Sheridan

e The Highway 87 area south of the college to Woodland Park School
o The entire Little Goose and Big Horn service area.

Therefore, its design and construction, and proper connections to these other service areas is very
important. It is proposed to follow basically the same route as the existing main, but since there is no
redundancy with this line, it will be offset from the existing main as it is installed so the existing main
can remain in service until the connections are made.
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The existing main is DIP and, as noted, this material has not fared well in Sheridan’s corrosive sails.
The selection of pipe materials with the new main is an important step. With sizes from 16-inch to
24-inch and operating pressures up to 160 psi, this selection is very important. The options include:

e Coated DIP
o Steel

e PCCP

e DR18PVC
e DR14 PVC

Based on the experiences with DIP in this water system and the generally corrosive soils conditions,
going back in with even coated DIP is not the first choice. Steel pipe has been used successfully in
larger diameters and higher-pressure applications, but it requires a high-quality coating and lining,
and cathodic protection, making its cost significantly higher than some other materials if they can be
made to work. Steel pipe is also more difficult to tap for laterals that will likely be needed on this new
main in future years. PCCP has been used affectively with at least one main in this system, but this
is not a standard material and is expensive to tap or repair in the future. Also like steel, its costs will
be higher than other materials so there needs to be another reason for its use.

PVC has been found to be an affective material in this water system as long as the pressures are
moderate and where sizes are typically 20-inch or less. A comparison of the two options listed above
is needed however, in the analysis considering PVC pipe. Only recently has the thicker-walled DR14
pipe become available in 20 and 24-inch, so they can now be compared.

Following is a comparison of the characteristics of these two PVC pressure-rated pipes.
Short-
PVC Factory term Suggested | ID’s for | IDs for | IDs for
Pipe Rating Rating Rating 16-inch | 20-inch | 24-inch
DR18 235 psi 376 psi 180 psi 15.47" | 19.20” 22.93”
DR14 305 psi 488 psi 230 psi 14.91" | 18.51” 22117

The factory rating is the standard working pressure rating for the pipe, while the short-term rating is
the surge pressure it should be able to accommodate on a periodic basis. AWWA C900 uses a 2:1
safety factor for their working pressure rating of the pipe. The suggested rating is a reduced design
working pressure for a more conservative approach. Since this a critical transmission main, does not
have a redundant supply line for the service areas above, can experience relatively high pressure,
has experienced surge pressures in the past, and the desire is for a very long life of this main, the
selection of this pipe material is very important. Also, the 20-inch Big Goose pipeline provides water
by gravity flow and has pressure reduction at Beckton Hall Road. If it ever is desired to increase the
flow in the Big Goose line to all the service areas listed above, the pressure can be increased so
there should be some conservatism in the stated maximum pressure to be experienced of 160 psi.
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As these two materials are compared, the following factors should be considered:

¢ DR18 seems to provide an adequate pressure rating, but due to the list of concerns above,
DR14 provides greater assurance it will stand up over time.

e DR14 costs about $8, $12, and $18 per foot more for the 16, 20 and 24-inch sizes.

e The slightly smaller size of the DR14 pipe creates a slightly greater headloss at high flow
rates, but since there is sufficient pressure present, this should not be an issue.

Based on the above, it is recommended that this preliminary design and cost estimating be done
with DR14 pipe for conservatism, with a final decision to be made during final design.

The location and lengths of this transmission main are shown in Figure 8.1. In addition to this
transmission main serving the areas mentioned above, there is an 8-inch DIP main of the same
vintage that is the primary transmission main into the airport complex. This main and the PRV
station that reduces the pressure into the airport complex, should also be included in this
improvement project.

This project would also take off line (for now) and winterize the Airport pump station. This station
should be kept available for possible future use, however. The smaller VFD pump in particular, may
be valuable to place back on line to cover lower (and variable) flows (<2000 gpm) that may be
needed under certain conditions. Since this is a VFD pump, it should be able to pump into a system
that at least temporarily, is a closed system.

Also as discussed in Section 8.2.4, the meter project at the 4MG tank could possibly be included in
this Airport Transmission Main project. Another transmission improvement that should be included in
this project is a bypass around the Southeast PRV on the East Ridge Road transmission main. This
PRV station allows water in the Southeast tank to flow north on East Ridge Road. Having this
bypass around this control valve will allow flow to the south if needed, and will also help address the
pressure concerns at East 5" Street and East Ridge Road as the demand in the vicinity of this
intersection increases. This situation is discussed in Section 4.3.5.

The tentative plan for financing this project is discussed in Section 9.5.1. Since additional grant
funding may be available this summer, it is recommended this project proceed with funding
applications. An additional benefit with proceeding sooner is that hopefully there will be less money
spent on repairing major failures of the existing line and accommodating emergency situations from
the loss of the existing line, and to place available funds into the new transmission main.

The estimated cost for this transmission main project is shown in Table 8.7
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Table 8.7 — Airport Transmission Main Cost Estimate

Preparation of Final Design, Specs, Bidding [10%) 5 321,160
Permitting and Mitigation 5 10,000
Legal Fees 5 10,000
Acquisition of Access & Easements 5 90,000
Pre-Construction Costs (Subtotal) 5 431,160
Cost of Components:
Mabilization 5300,000
7400 of 24" Main @ 5156/t 51,154,400
3900 of 20" Main @ 5125/t 5487,500
6100 of 16" Main @ 597/t 5591,700
Borings (600 @ $500/ft) $300,000
Metering Upgrade & SCADA 5100,000
Replace 8" DIP Lateral to Airport { 2000' @ $49/ft) 598,000
Mew PRV Station on 8" Lateral 580,000
Southeast PRV Bypass 5100,000
Total Cost of Components 53,211,600
Construction Engineering Cost 5 321,160
Components & Engineering Cost (Subtotal) 5 3,532,760
Contingency (Subtotal 15%) 5 529,914
Construction Cost Total 54,062,674
Total Project Cost 54,493 834

8.2.8 Upper Road Water Main

The proposed Upper Road transmission main is shown in Figure 8.2. This main provides a parallel
transmission main from the airport area, south into the Little Goose valley. It provides some
redundancy for the 16-inch transmission main along Girls School Road. The 1990 Sheridan Area
Water System Master Plan showed this line as a future transmission main into the Little Goose
service area as the area grows. Not only does it provide redundancy, but it also allows service along
Upper Road to current residents and future users. To provide more complete redundancy and
capacity, this line should eventually be extended all the way to Boxcross Road and then continuing
down Upper Road until it reconnects with the 16-inch main along Highway 335.

The recommended project at this time runs to Metz Road and then connects to that main, as shown
in Figure 8.2. There are PRV stations on Paradise Road and Swaim Road, but not Metz, as it was
intended that this loop eventually be made. If the Upper Road line is run to Metz under a Phase |
project, it can eventually be extended all the way to 335 under a Phase Il project. It is possible (and
more efficient) to do this all as one, but phasing is more financially manageable.

Extending this line as shown will also allow the relocation and reduction in size of the Paradise Park
booster station as it will only need to serve the Piper and Cessna areas.
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The northern connection to the existing transmission main can either be at Weeping Willow Lane or
near the Airport pump station. While a final analysis and decision will be required during design, it is
believed that the connection at Weeping Willow has several advantages and therefore it is the
proposed connection point at this time. This connection point and proposed transmission main are
also discussed in the Modelling section (4.3.5).

The connection at Weeping Willow allows the main to be installed through the airport on the west
side of the runway so there are no crossings of the runway involved. It also provides for a longer run
of parallel (redundant) transmission main. Also importantly, it increases the capacity of the 20-inch
Big Goose transmission main, thus extending the time period for when the Airport pump station will
be needed again (see 2.3.6 and 4.3.5).

A check valve will be needed in this line at its connection point to the 20-inch Big Goose pipeline at
Weeping Willow to accommodate the operation of the Airport pump station, should it be needed in
the future. However as stated above, the installation of this line will provide additional gravity flow
capacity and should delay the need for the Airport pump station until after 2070.

It is recommended that the size of this line be 16-inch (or possibly 20-inch) from Weeping Willow
onto the Airport, and then 16-inch to the location of the existing 12-inch main on Upper Road. The
line south on Upper Road will need to be either 12-inch or 16-inch south to Metz Road. The final run
to Highway 335 can probably be 12-inch. The larger size through the Airport and past the Girl’s
School to the connections on Paradise, Swaim and Metz allows greater supply to the Girl’'s School
Road main and across the valley to Southeast Sheridan, should that level of supply be needed in the
future. Final sizing must be made during design depending on the design flows determined at that
time, and level of redundancy to the Girl’'s School line desired.

Pressure will need to be considered in the final selection of pipe material. The extension down
Upper Road is proposed to be DR18 PVC. DR14 PVC should be considered for the northernmost
runs of pipe (highest pressure) (see discussion above under Airport Transmission Main comparing
DR18 to DR14), with a final decision made during design. The pipe from Weeping Willow to the top
of the hill at the airport should be Certa-Lok or Fusible PVC (DR14), or possibly welded steel for the
run up the hill, identical to the 20-inch line at Weeping Willow Lane.

An alternative connection point to the one shown in Figure 8.2 was originally considered for this
project. This would have shortened the length of required waterline to connect to existing and would
connect at the end of Short Road on the southeast corner of the high-pressure line circling the Girls
School. This route would require the new waterline to cross the Airport runway. DOWL visited with
the Airport Manager about the possibility of crossing the runway with a line and while they were not
totally opposed to the idea, there were some major difficulties. The line would need to be installed by
boring across the runway and taxiway with a bore length of about 900 feet. While this length of bore
is usually feasible, the soil in this area is known to be very rocky so it would very likely be impossible
to successfully make this bore.
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Given that the other connection point presented above has so many advantages as discussed, this
longer route is strongly recommended. Again, see Figure 8.2.

Table 8.8 shows an estimated cost for this transmission main project based on the assumed pipe
sizes which will need to be confirmed during design.

Table 8.8 — Upper Road Water Main Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 407,750
Permitting and Mitigation S 10,000
Legal Fees S 10,000
Acquisition of Access & Easements S 90,000
Pre-Construction Costs (Subtotal) 517,750
Cost of Components:
Mobilization $200,000
6,100' of 20" Main @ $125/ft $762,500
29,000' of 16" Main @ $96/ft $2,601,000
2100' of 12" Main @ $65/ft $124,000
Connection to Weeping Willow & Slope to Airport $220,000
Paradise Park Booster $120,000
Connections $50,000
Total Cost of Components $4,077,500
Construction Engineering Cost S 407,750
Components & Engineering Cost (Subtotal) S 4,485,250
Contingency (Subtotal 15%) S 672,788
Construction Cost Total $5,158,038
Total Project Cost $5,675,788

8.2.9 East-West Cross Valley Transmission Main

As discussed in Section 4, it will eventually be necessary to install additional west to east
transmission capacity in the 4040 zone or 4160 zone, if growth occurs as projected. This line will
come from the 4160 zone and run from the existing 16-inch northwest transmission line near the
VAMC and down Fort Road, across the BNSF railroad tracks and up Kittering Road. This proposed
transmission main is shown in Figure 8.3.

Final planning, budgeting and design of this East-West Cross Valley Transmission Main needs to be
conducted in conjunction with the next potential project — the Northeast Transmission Main.

Figure 8.3 illustrates the East-West Cross Valley Transmission Main project and Table 8.9 shows an
estimated cost.
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Table 8.9 — East-West Cross Valley Transmission Main Cost Estimate

Preparation of Final Design, Specs, Bidding (10%) S 198,280

Permitting and Mitigation S 10,000
Legal Fees S 10,000
Acquisition of Access & Easements S 90,000
Pre-Construction Costs (Subtotal) S 308,280
Cost of Components:
Mobilization $100,000
14,600' of 16" Main @ $93/ft $1,357,800
BNSF Railroad Bore (300' @5$350/ft) $105,000
Additional Restoration/crossings $250,000
4160 to 4040 PRV Station $120,000
Connections $50,000
Total Cost of Components $1,982,800
Construction Engineering Cost S 198,280
Components & Engineering Cost (Subtotal) S 2,181,080
Contingency (Subtotal 15%) S 327,162
Construction Cost Total $2,508,242
Total Project Cost $2,816,522

8.2.10 Northeast Transmission Main Project

The Northeast Transmission Main Project includes two primary segments:
e Extension from the end of the existing 16-inch line on Skeels, north to Kittering.
e An extension from this point east, across 1-90 and then looping back into the 16-inch main on
East Ridge Road to the south.

When the time comes for this main to be extended, the need may initially only be on Skeels, so the
cost estimate below can be modified for the reduced project. Eventually, if growth occurs as is
expected, the extension will be needed across 1-90 and connecting to East Ridge Road and East 5%
Street. There is higher ground in this potential service area, so this 4040 HGL main cannot serve
this entire area. This matter is discussed in the Modeling section of 4.3.5. Also refer to the East-
West Cross Valley Main presented in 8.2.9.

The extension on Skeels of the 4040 HGL main can serve the immediate area to Kittering
adequately, and this extension will likely be needed prior to the other mains discussed in this
section.

Page | 239



Sheridan Water Master Plan
WWDC Level | Study-Final Report

At the time one or more of these mains (or phases of a main) are needed, this matter should be
reviewed again based on the size and elevations of the service area, updated overall system
demands, and the entire preliminary design remodeled for HGLS, pipe sizes, connections, need for a
PRV station, etc. This preliminary design needs to be summarized in a design report with a revised
cost estimate for the specific project at that time. It is believed the work in this Level | is sufficient
that once this project-specific PER is prepared, that the project can move into the WWDC Level lll
program with a revised cost estimate.

Figure 8.4 illustrates this project. The cost estimate is presented in Table 8.10.

Table 8.10 — Northeast Transmission Main Extension

Freparation of Final Design, Specs, Bidding (10%) 5 126,470
Permitting and Mitigation 5 10,000
Legal Fees 5 10,000
Acquisition of Access & Easements 5 50,000
Pre-Construction Costs (Subtotal) 5 196,470
Cost of Components:
Mobilization 5100,000
10,900' of 16" Main @ S83/ft 5904,700
I-90 (400" @$350/ft) $140,000
Additional Restoration/crossings 5100,000
Connections 520,000
Total Cost of Components $1,264,700
Construction Engineering Cost 5 126,470
Components & Engineering Cost (Subtotal) 5 1,391,170
Contingency (Subtotal 15%) 5 208,676
Construction Cost Total $1,500,846
Total Project Cost 51,796,316

8.2.11 Woodland Park School Area Project

This project will create the next higher pressure zone above (southeast of) the new Woodland Park
School area to increase the pressure in the higher ground in this location. This project will connect to
water lines in and better serve the east end of Highview Road and Dee Drive to the south. The new
pressure zone will be at 4160. Currently this area is in the 4040 zone. It is proposed to modify the
Highway 87 (Big Horn wye) PRV station to provide 4160 water by gravity north up Highway 87 in the
existing main, and then install PRV stations in the laterals coming off this line such as for the
McNally and Woodland Hills subdivisions. A tank will be needed so fire flows and peak demands can
be satisfied in this new service area. This project and its connection to Dee Drive will eliminate the
need for the Dee Drive booster station. Eventually an extension should be run from this main and
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the new 4160 tank to the north, under 1-90 and connect to the southern side of the Eastern Hills
Subdivision (or Highway 14 main). This connection will allow service to the higher ground on the
east side of I-90 and then supplement supply into the area currently served by the Southeast pump
station. (and reduce the need for this pump station). This project also significantly improves the
water supply to an area close in to the City promoting growth in an area designated for growth and
not promoting growth in outlying areas (per the local Comprehensive Plans).

Figure 8.5 illustrates this project and Table 8.11 shows the estimated cost.

Table 8.11 — Woodland Park School Area Project

Preparation of Final Design, Specs, Bidding (10%) S 317,100
Permitting and Mitigation S 5,000
Legal Fees S 10,000
Acquisition of Access & Easements S 50,000
Pre-Construction Costs (Subtotal) S 382,100
Cost of Components:
Mobilization $100,000
12" Main Along Hwy 87 - 1,000 @ $65/ft $65,000
12" Main to Tank - 6,100 @ $65/ft $396,500
8" Main to Woodland, High View, and Dee Dr. - 3,500ft @ $49/ft $171,500
12" Main Across 1-90 to East Hills - 13,200ft @ S65/ft $858,000
1-90 Bore (800' @350/ft) $280,000
0.5 MG Tank and Appurtenances $1,000,000
3 PRV Stations $300,000
Total Cost of Components $3,171,000
Construction Engineering Cost S 317,100
Components & Engineering Cost (Subtotal) S 3,488,100
Contingency (Subtotal 15%) S 523,215
Construction Cost Total $4,011,315
Total Project Cost $4,393,415

8.2.12 Other Transmission Main Projects

During the time of the preparation of the 2008 Level | study the Sheridan area was growing
significantly due to energy development. There were several future main extensions preliminarily
proposed to serve growth areas, provide looping, and overall strengthen the network of water mains
throughout the system. Some of these projects have been constructed, and most of the other
preliminary recommendations still hold today. As these improvements become needed and move
into final planning for design and construction, the hydraulic model must be used to establish design
flow rates, for pressure assessment, for sizing, for final routing and connections into the existing
system, and overall design. The scope and estimated cost of the project will need to be revised from
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that preliminarily presented in the 2008 study or this Level | based on this work and made current, so
funding and final planning can proceed.

The following is a summary of other proposed or preliminarily identified projects. These projects
should continue to be considered in the future, with final planning, cost estimates and then designs
completed (or revised as the case may be) when they are ready to move forward.

For proposed projects that are particularly complex as to their role in the system and design flow
rate (such as the McCormick Road transmission main discussed below), a Level Il study is needed
because this main may become part of the new water supply from the south and many factors
associated with this transmission main depend on the overall design of this major project. For other
projects, such as replacing the old CIP/DIP transmission mains when needed, information presented
in this Level | study along with hydraulic modeling that uses the water demands developed for the
project’s service area, a project-specific PER should be prepared. This report needs to summarize
the above hydraulic analysis, state how the main fits into the overall system, describes the project
and its need, develops a design criteria table, and an estimated cost for the project. The process of
preparing a project-specific PER to be used in an application for Level Il funding needs to be
reviewed with the WWDO. The draft of the PER then also needs be reviewed by the WWDO, with
revisions made as necessary to fit into their Level Ill program.

e McCormick Road transmission main. Also refer to the discussion under the recommended
Level Il Study for the development of the Lake DeSmet water source and the infrastructure
needed to bring water into the SWS (Section 7.3). A new transmission main will be needed
from the Lake DeSmet source, passing through Banner and down Highway 87 and Bird Farm
Road, and then running north on McCormick Road from its intersection with Bird Farm Road.
There are many potential users along Highway 87 and Bird Farm Road, and this
transmission main should be routed to maximize its location for adding users. Laterals will
also be needed to serve this expanded area of service.

A McCormick transmission main should connect into the SAWS system on Bird Farm Road
(both the 4276 pressure zone of Bradford Brinton tank and the 4160 zone of the Big Horn
tank), at Knode (eliminating the Knode booster station), on Highway 87 near Circle 8 Drive,
and to the main running north of Highway 87 near the Big Horn wye. The McCormick Road
transmission main will be configured to provide water into the Girl School Road transmission
main, the Upper Road transmission main and the Highway 87 (Coffeen Avenue)
transmission main. Exactly how these connections are made and how supply is brought into
the City’s service area will be determined under the recommended Level Il study. A major
decision point at that time will be the design flow rate of the infrastructure to bring a second
water supply from the south (Lake DeSmet) into the SWS. This will not only affect the design
of the McCormick transmission main, but additional transmission mains that will be needed to
deliver this supply.
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Coffeen Avenue transmission main. This line is being replaced under a WYDOT project and
is paid for by WYDOT.

Keystone line. The water main going out Keystone Road is only 4-inch which limits is ability
to serve additional users. Following the upgrading of the two booster stations on this line and
connecting this line closer to the Northwest tank, as well as a more detailed hydraulic
analysis, it has been determined that it can serve a limited number of additional users. Since
the potential for development in this area is limited due to zoning and conservation
easements, a plan for upgrading this line is not presented at this time. This has been
analyzed previously and when the need arises, those previous plans should become the
starting point for a plan to increase the capacity of the system out Keystone Road prepared.

Water line around the landfill. This will be an extension off the 16-inch East Ridge Road
transmission main to serve users around the landfill. These residences are currently on wells
and there is a concern that contamination from the landfill may impact these wells. This line
would create a loop to serve these future users.

Replacing CIP and DIP transmission mains. The corrosive soils in the Sheridan area have
significantly impacted (deteriorated) many CIP/DIP mains that were installed in this system
prior to 1980. The transmission main in the most need of replacement at this time is the
Airport transmission main, and this study proposes it for replacement in a Level Ill project.
There are other iron transmission mains in the system that will need to be replaced in the
coming years. It is proposed that as they are scheduled for replacement that the process
summarized in the introduction to this section (see 8.1 and intro to 8.2) for such a project be
followed for funding under the WWDC program. This includes a discussion with WWDO staff
and preparing a project-specific PER to their standards. This PER should include a summary
of pertinent information from this Level I, and project specific analysis of the current situation
with recommendations for the replacement line and a project cost estimate. This PER will
then be submitted, along with an application into the Level Ill program.

CIP/DIP transmission mains that appear to be the highest priority are the two 24-inch lines
that leave the SWTP and head to the southeast and northeast respectively. These mains
then downsize to 20-inch or 16-inch as they carry 4040 water into the City’s system. The 20-
inch line near the Fairgrounds and on Kentucky has failed several times, as has the 16-inch
running down the hill from the location of the North Low Tanks. These are critical mains and
are slowly deteriorating form soil corrosion. With the number and length of these mains, a
plan should be developed soon for their phased replacement.
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The following steps are recommended regarding the older DIP/CIP transmission mains. The
goal with this process is to make informed decisions, obtain grant funding, and schedule
projects prior to significant investments on repairs.

o When leaks/breaks are repaired, carefully document the pipe condition,
surrounding soils, and apparently reason for the leak. Also take photographs.
Keep a file of these records for use in a future funding application.

Document conditions that may have caused the break, for example, was there
was a pressure surge. Iron pipe in good condition can typically survive a pressure
surge, where pipe in a deteriorated condition cannot.

o Document the location and operation of valves used to shut down the line. Are
valve improvements needed in order to properly isolate the line?

o Conduct a leak survey on some of these mains to obtain a representative picture
of existing leakage.

o Conduct a condition assessment of one these mains that is believed to be in a
condition of concern. This should be an evaluation of the pipe wall integrity (metal
content and thickness) and provide an estimate of remaining life (if possible).
Identify potential projects — starting and ending points, etc.

Use the model to verify sizes and connection points of the new pipe.
Prioritize these potential projects and work them into the capital improvements
plan (CIP) as possible in future years.

e Connection between Powder Horn and Knode. The eastern parts of the Powder Horn
subdivision (portions of the Powder Horn at higher elevations) are served off the Bradford
Brinton tank pressure zone (4276). If a connection is made between a water main in the
northeast corner of the Powder Horn and the southeast corner of Knode, supply could be
provided to the portion of Knode that is served by the Knode pump station. This would
reduce the need for this pump station, provide improved flows to Knode (limited fire flows)
and better supply during a power outage.

8.2.13 Water Main Cost Estimates

The following tables develop the unit costs for water mains (installed pipe and their appurtenances)
used in these estimated costs. These estimated costs are for the conditions or applications as stated
for each table. These estimated costs do not include the following items:

e Mobilization, Bonds and Insurance

e Borings, highway or river crossings

e Major appurtenances such as metering, control valves, vaults

e Major resurfacing such as replacement crushed base or asphalt
e Easements and their acquisition
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e Engineering or any professional services

e Environmental services or project permitting

e Geotechnical issues or materials testing

e Temporary controls beyond routine practices

e Project administration costs

Table 8.12 — DR18 PVC Pipe Cost

Pipe S4.0 | $5.0 | $11.0 | $14.0 | $20.0 | $32.0 | $51.0
Installation $18.0 | $18.0 | $21.0 | $22.0 | $23.0 | $25.0 | $28.0
Bedding $2.0 | $3.0 | $3.0 | $3.0 | $4.0 | S4.0 | $5.0
Replacement Foundation or Backfill/Grubbing $0.5 | $0.5 | $0.5 | $1.0 | $1.0 | S1.0 | $S1.0
Utility Locations & Crossings/Fence crossings $1.0 | $1.0 | $1.5 | $1.5 | $1.5 | S2.0 | $2.0
Traffic Control/Surveying Control $1.0 | $1.0 | $1.0 | $1.0 | $1.0 | S1.0 | S1.0
Connection to Existing Lines/Stubouts for laterals S0.5 | $0.5 | $1.0 | S1.0 | $1.0 | S1.0 | S2.0
Basic Surface Restoration $4.0 | $4.0 | S$4.0 | $5.0 | $5.0 | $6.0 | S$6.0
Valves (1/4000 feet) S0.5 | S0.5 | $1.0 | $1.0 | $1.5 | $2.0 | $2.0
Fittings (~4 per mile) $1.0 | $1.5 | $1.5 | §1.5 | $2.0 | S2.5 | $3.0
Hydrant Assemblies/Flushing (1/4000 feet) S$1.5 | $1.5 | $2.0 | $2.0 | $2.5 | S2.5 | $3.0
Service Line Allowance (tap, corp, curb) $S0.5 | $0.5 | $0.5 | S1.0 | $1.0 | $2.0 | S2.0
Air Release Valves (1 per mile) S0.5 | S0.5 | $1.0 | $1.0 | $1.5 | $2.0 | $2.5
SUBTOTAL - Pipe & Appurtenances $35 | $38 | $49 | $55 | $65 | $83 | $109
Table 8.13 — Large Diameter PVC Pipe Cost

ESTIMATED COST FOR PVC Transmission Main - Airport Line
ITEM DR14 24" | DR18 24" | DR14 20" | DR14 16"
Pipe $90.0 $70.0 $62.0 $40.0
Installation $30.0 $29.0 $29.0 $25.0
Bedding $5.0 $5.0 $4.0 $4.0
Replacement Foundation or Backfill/Grubbing $1.0 $1.0 $1.0 $1.0
Utility Locations & Crossings/Fence crossings $2.0 $2.0 $2.0 $2.0
Traffic Control/Surveying Control S1.0 $1.0 $1.0 $1.0
Connection to Existing Lines/Stub outs for laterals $4.0 $4.0 $4.0 $4.0
Basic Surface Restoration $6.0 $6.0 $6.0 $6.0
Valves (1/3000 feet) $4.0 $4.0 $4.0 $3.0
Fittings (~4 per mile) $4.0 $4.0 $3.0 $3.0
Hydrant Assemblies/Flushing (1/3000 feet) $4.0 $4.0 $4.0 $4.0
Service Line or Lateral Allowance (connections) $2.0 $2.0 $2.0 $2.0
Air Release Valves (1 per mile) $3.0 $3.0 $3.0 S2.0
SUBTOTAL - Pipe & Appurtenances $156 $135 $125 $97
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Table 8.14 — 16-inch Pipe Cost

ESTIMATED COST FOR 16-INCH PIPE - RURAL SETTING
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9.0 WATER SYSTEM FINANCING
9.1 INTRODUCTION

This section presents a summary of the financial aspects of the City of Sheridan and SAWS
JPB water systems, and funding sources for projects that are recommended in this Level |
study. The existing water rates, plant investment fees (PIFs) and other charges relating to this
water system are presented. Funding sources are also discussed, with preliminary
recommendations on a funding plan made. Monthly rates are also compared to the AWWA
standard of 2.5 percent of the median household income (MHI). Per the Wyoming Department
of Administration & Information, the MHI for Sheridan County is $56,455, or $117.61/month
(2.5% of $56,455 + 12 months).

9.2 RATES AND CHARGES

This section summarizes the current water rates, PIFs and other charges by the City and
SAWS. The City rates are covered in their Resolution 30-17, while SAWS’ are covered in their
resolution 18-07-11. These resolutions and other financial information are included in Appendix
G. The City has charged for water based on 100 cubic feet (748 gallons) in the past, and they
now have converted to gallons as the unit of measurement. Therefore, some of their rates are
based on increments of 748 gallons, as compared to increments of 1000 gallons as is used by
SAWS. Water charges shown for usage are monthly.

City Water Rates and Fees:

Minimum

Meter Monthly Minimum Monthly Minimum
Water Use

(Gallons)

Size
(inches)

Charge-
Inside City

Charge-
Outside City

<3/4 1,496 $18.88 $23.60
1 2,992 $22.26 $27.82
11/2 5,984 $27.66 $34.56
2 8,976 $33.04 $41.30
3 22,440 $56.63 $70.80
4 37,400 $83.60 $104.51
6 74,800 $150.26 $188.77
8 149,600 $302.02 $377.54
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For water used in excess of the minimum usage included in the minimum charge, charges shall
be assessed based upon two tiers shown below. For water use above the minimum allowance
in the above table, the following charges apply

Charges per 748 gallons

Inside City | Outside City

$1.37 $1.73

The above rate is the Tier 1 rate per 748 gallons above the base rate. The Tier 1 rate applies up
to the following gallon amounts based on the meter size.

Meter Size (inches) | Tier 1 Use (gallons)

<% 5,984
1 11,220

1% 22,400
2 33,660
3 84,524
4 140,624
6 280,500
8 561,000

The following charges per 748 gallons apply in Tier 2, which is for quantities that are above the
minimum amounts listed in the table above for Tier 1, based on the meter size.

Charges per 748 gallons

Inside City | Outside City
$1.87 $2.34
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Water Plant Investment Fees (PIF):

Line & : . Outside
Meter Size Customer Class Inside City City
3/4" x 5/8" Small Commercial Base Fee $1,230.00 $1,537.50
3/4" x 5/8" Small Multi-Family Base Fee $1,980.00 $2,475.00

p " Single-Family Residential and
3/4" x 5/8 All Other Base Eee $3,000.00 $3,750.00
1"x1" All $5,010.00 $6,262.50
L 152,,)( ! All $9,990.00 $12,487.50

2"x 2" All $15,990.00 $19,987.50

3"x 3" All $35,010.00 $43,762.50

4" x 4" All $63,000.00 $78,750.00

6" x 6" All $129,990.00 $162,487.50

8" x 8" All $240,000.00 $300,000.00

Water Connection Fees
Line & Meter Meter Tapping Radio Total
Size Fee Fee Read
SO e $180.00 $181.00 $200.00 $561.00
meter

1" line with 1"

meter $240.00 $190.00 $200.00 $630.00

1 1/2" line with 1
1/2" meter $460.00 $245.00 $200.00 $905.00
2" line with 2"

meter $585.00 $313.00 $200.00 $1,098.00
3" meter $2,100.00 N/A $200.00 $2,300.00
4" meter $3,250.00 N/A $200.00 $3,450.00
6" meter $5,800.00 N/A $200.00 $6,000.00
8" meter $9,950.00 N/A $200.00 $10,150.00
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SAWS JPB Water Rates and Charges

The following are the minimum base rates for all customers.

Meter Size Base Rate

Ya-inch $48.75
1-inch $74.74
1%-inch $89.31
2-inch & larger $93.24

The following tiered rates apply to all customers and all meter sizes:

Usage Rate

0 - 8,000 gallons $1.87/1000 gallons
8,000 gallons and greater | $3.93/1000 gallons

SAWS JPB connection and PIFs are as follows:

One-time Plant Corporation
Investment Fee Stop (on the
(PIF) main)

Ya $5,380 $216 $192 $300 $6,088
1 $12,440 $234 $288 $300 $13,262
1% $24,880 $336 $576 $300 $26,092
2 $39,810 $372 $798 $300 $41,280
3 $79,630 * * * *
4 $124,410 * * * *
6 $248,830 * * * *

Based on a water usage of 10,000 gallons per month, the following sample rates result for ¥%-
inch and 1-inch meters.

Table 9.1 Average Monthly Water Bill

City — Inside | City — Outside

City Rate City Rate SAWS JPB

%-inch

10,000 gallons $36.14 $45.32 $71.57
%-inch

20,000 gallons $61.14 $76.61 $110.87
1-inch

10,000 gallons $35.10 $44.03 $97.56
1-inch

20,000 gallons $57.28 $71.88 $136.86
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Review of Rates and Charges

The City and SAWS recently completed a Water Rate and Fee Study that evaluated rates, PIFs
(Plant Investment Fees) and other fees (by Raftelis Financial Consultants, July 2018) and
produced a financial model for these systems. With the recent completion of this work,
additional recommendations for changes in rates or PIFs are not included in this Level | study at
this time. The financial model developed will be used to verify funding plans for projects as well
as annual budgets, debt repayments and other costs associated with these water systems. The
model will thus be used to recommend needed rate increases to help pay for projects as they
are prepared to move forward. This analysis will depend on the funding package for that project
and the grant/loan mix. Therefore, projects resulting from this study may impact rates, but those
impacts cannot be determined at this time, but rather will be assessed as specific projects come
up for funding and any grant or loan applications for those projects are prepared. Therefore,
both this Financial Plan and the work completed in this Level | study will be used to adjust rates
as needed in the future to maintain the financial soundness of both the City of Sheridan and the
SAWS JPB.

A few specific points from the Raftelis study:

e A goal was to develop a financial plan for the water enterprise to ensure financial
sufficiency, meet O&M costs, ensure sufficient funding for capital replacement and
refurbishment needs and improve the financial health of the enterprises.

e Another goal was to develop sound and sufficient reserve fund targets.

e PIF were studied in detail. This included their purpose, pricing objectives and policy
goals, system capacity, the cost of the system, and generally accepted methodology for
determining PIFs. The PIFs were reviewed and no changes were recommended.

e The 10-year financial plan included projections of rate revenue, other revenue, annual
expenses and anticipated capital projects. This financial model can now be used to plug
in projects resulting from this study as applications for those projects are developed.

e To meet the funding requirements projected, 2.5% rate increases are needed in the
even numbered fiscal years from 2020 through 2026.

e The priorities for Sheridan’s rate structure were: conservation/wise use of water,
essential use affordability, and revenue stability.

e The study included a recommended rate for the delivery of raw water.

e Payments on debt in FY2018 totaled $416,000. With several SRF loans closing on
recent projects, the debt service is expected to reach $1.01 million in FY2023. (These
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updated debt payment amounts need to be included in the model as it is used in
planning for additional projects).

o Debt service coverage is required to be 1.10. The City targets coverage at 1.20.
e The City maintains two separate reserves. These are:
o Operating reserve equal to 25% of annual O&M expenses

o Capital reserve of $1.2 million, which equals two years of repair and replacement
projects.

9.3 BUDGET

Both the City and SAWS JPB have a positive history of developing budgets that cover the costs
of operating their water systems and setting aside reasonable reserves. Budgets for the
upcoming FY are being adopted at this time. These budgets are included in Appendix G. These
budgets are also being incorporated into the financial model discussed above for use in
confirming any needed water rate increases. The financial model analyses of the financial
impact new projects being considered will include the incorporation of budgets as summarized
in this section. Additional coordination and information will be needed to conduct these
analyses, including the funding plans for the presented projects.

9.3.1 Operating Expenditures

Operating expenditures in the budget include the following categories:

e Salaries and wages

o Employee benefits

e Purchased Water

e Purchased Power

e Materials, chemicals, supplies

e Professional services (engineering or legal)
¢ Rental equipment or property

e Transportation

e Laboratory and Office Expenses
e Insurance

e Advertising

9.3.2 Loans and Debt Obligations.

This portion of the budget covers the principal and interest payments required to retire debt
obligations. The coverage ratio used for this debt (such as 1.2) must also be included. These
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two systems are currently closing out several SRF loans on recently completed projects, so the
debt obligations are being updated in the financial model at this time. When debt payments
commence is also important and this time can vary from the start once the construction project
to project closeout, depending on the funding source.

9.3.3 Revenue

This portion of the budget covers the anticipated revenue generated by water sales, PIFs and
other fixed fees.

9.3.4 Reserves

Reserve accounts are needed to cover future costs and emergencies. Typical reserve accounts
are:

¢ Debt Retirement Reserves — Reserve accounts for debt repayment are not
necessarily maintained, however a coverage ratio is included in the calculations to
help assure adequate funds are available for the loan payments.

o 0O&M Reserves — 3 months (25% of the annual budgeted amount for O&M) is
maintained in a reserve account.

o Capital Improvement/Replacement Reserves — Funds specifically set aside for the
future replacement of equipment and facilities. This is calculated based on
depreciation, with 1 year’'s accumulated depreciation maintained.

9.4 FUNDING OPPORTUNITIES

In Wyoming there are several funding programs to assist communities in making improvements
to public water systems. Without these programs, projects such as some of the improvements
recommended in this study could be difficult to afford. Both the City and SAWS have taken
advantage of these programs in the past and should be able to continue to do so in the future. If
these entities were to finance larger projects without any state or federal assistance, the impact
to each water user would result in much higher rates to complete the recommended projects.

Following is an overview of funding opportunities for the water system improvements proposed
in this Level | study.

9.4.1 Wyoming Water Development Commission (WWDC)

The WWDC funds projects associated with development of water supplies, storage and
pumping, and transmission. It does not fund water distribution or water treatment projects.
Funding packages can be comprised of a grant and loan mix or grant funding with matching
funds from other sources. Loans are provided at 4% interest, usually with a term of 20 years. In
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recent years, sources for loan dollars have typically been directed to other financing entities
(e.g. DWSRF, RD/RUS).

For final design and construction costs of eligible project components, the WWDC typically
provides up to 67% in grant funding. This is their Level 11l program.

The WWDC has three distinct development accounts: 1) New Development, 2) Rehabilitation,
and 3) Dams and Reservoirs. A project must fall under one of these programs to receive
funding. It is anticipated that improvements recommended in this Level | study should generally
be eligible for Level Ill funding under the New Development account. If an existing facility is
rehabilitated, it's possible the Rehabilitation account could apply.

The WWDC has three levels of project development. Level | is preliminary analysis and
comparison of development alternatives. Level Il is more detailed study to determine the
technical and financial feasibility of specific projects, with more detailed cost estimates.

Level lll projects cover the final design and construction of projects. Those costs can be defined
in Level | or Level Il reports and funding applications based on these reports. Larger Level I
projects can also include a preliminary design component to further refine conceptual designs
from previous studies.

Project priorities are defined within the WWDC Operating Criteria to facilitate efficient and
effective distribution of funds (http://wwdc.state.us/opcrit/final-opcrit.html). Of the nine types of
projects described in the Operating Criteria, multipurpose projects, including larger, regional
systems are ranked first priority, storage projects are ranked second, and water supply projects
are ranked third. Projects within the Sheridan water system should typically qualify under the
regional systems criteria.

Applications for Level Il projects must be submitted by a formal, legal entity such as a
municipality, joint powers board or special district. New project applications require an
application fee of $1,000 and the application deadline for new projects is March 1% of each year.
Ongoing project applications must be submitted by September 15t. Any WWDC application
resulting from this study will be considered by WWDC to be an Ongoing Project.

Accepted applications are included in the funding bill for the Legislature to consider the following
spring. Funding requests from passed legislation should typically become available following the
Governor’s signature and action by the WWDC. This should be in about May. Contracts must
then be signed by both parties. Funds should be fully available for use by the sponsor before
the end of June, working closely with the WWDO'’s project manager.

In most cases, the recommended improvements resulting from this study should all be eligible
for WWDC funding (see discussion below). At the usual 67% grant funding under the Level 1l
program, this funding source constitutes the highest percentage of grants and greatest
likelihood of funding of any of the subsequently discussed funding programs. Therefore, WWDC
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grant funding is considered the primary funding mechanism for the recommended
improvements.

Initial indications of the eligibility of projects under the WWDC Level Ill program are:

e Eligible: Airport Transmission Main, North and South Low Tanks Improvements, and
Metering at the 4AMG Tank. Also, future transmission main projects as they are
prepared to proceed.

¢ Not eligible: Improvements at the BGWTP and the Aeration in the Big Horn Tank.

o Need further discussion: Improvements at the Intake Facilities. Presedimentation is
probably not eligible.

9.4.2 RD/RUS

USDA'’s Rural Development/Rural Utility Services (RD/RUS) program has provided a
considerable amount of funding in loans and grants for water projects in Wyoming, including for
the Downer water system and parts of the SAWS system. The program funds projects for
entities that serve less than 10,000 people, so does not apply to City projects. The Wyoming
program has had limited grant funding available each year, but usually has adequate loan
funds. The program has been recently actively recruiting projects for funding. However, this
program’s funding depends on Congressional action each year, so funding can vary. As final
funding packages are prepared, the staff in the Casper RD/RUS office need to be contacted to
verify funds available, the terms and other program requirements. RD/RUS funding can match
the WWDC grant discussed.

One consideration for the RD/RUS program, and to a degree the SRF and SLIB programs
discussed in the next sections, is the annual median household income (MHI). The MHI for
Sheridan and Sheridan County and their percentages of the state average are listed below.

e City of Sheridan: $52,666 (86.43% of state)
e Sheridan County: $56,455 (92.64% of state)

Criteria for eligibility for RD/RUS funding include a community population below 10,000, the MHI
below the state MHI and a demonstrated health and safety concern. To receive up to 75% grant
funding, the MHI must be below 80% of the State MHI. To receive up to 45% grant funding, the
MHI must be below the State MHI. RD/RUS conducts a comprehensive financial review
including examination of the utility’s rate structure and ability to pay when determining the
percentage of grant eligibility for a specific project. This financial review will be used to
determine the ultimate grant level. The grant level also of course depends on the availability of
grant funds, so even though an entity may be eligible for a grant, it is does not mean that these
funds will be available in the amount requested.
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As the proposed project and its estimated costs are finalized as well as the commitment by the
entity that is responsible for the funding, a meeting is needed with the RD/RUS staff to assess
the availability of grant funding, the application process, deadlines for obligation, and other
program requirements. Timing is important as it could be that grant funds are no longer
available at the time of the application but could become available in the next fiscal year. If
RD/RUS grant funds are highly desirable to make the project affordable for the residents, it may
pay to wait for the next round of grant funds.

The loan terms for RD/RUS funding are reviewed and possibly adjusted quarterly. Currently the
loan rate is 3.5% (typically for 30 years), for a project in Sheridan County. The Casper office of
RD/RUS will work to obtain the lowest interest rate possible.

It is required that project funding received from RD/RUS be bonded. Either general obligation
bonds or revenue bonds can be issued, which are then purchased by RD/RUS to secure the
funding. General obligation bonds require a vote of the general public and do not affect an
entity’s bonding capacity. Revenue bonds may be executed by the entity’s board but affect a
community’s bonding capacity.

RD/RUS requires a Preliminary Engineering Report (PER) and Environmental Report of the
project be prepared prior to funding. These WWDC-funded Level | and Level Il reports provide a
good basis for the required PER. Again, discussions with staff are needed to verify compliance.

If environmental impacts to historic or cultural resources, wetlands or floodplains, or prime
agricultural lands are identified during the environmental review (ER), mitigation must be
included in the project development plans. The ER process required by RD/RUS is different
from and more involved than that for the SRF program which is discussed in the next section.
This process follows the National Environmental Policy Act (NEPA) requirements. Conducting
an ER to address these requirements can be relatively expensive and time consuming. One
must also work closely with the RD/RUS staff to verify the latest requirements are being
followed and that all requirements are being addressed. A good place to start is to conduct the
ER for the SRF program as discussed in the next section to verify initial clearances, and then
work with RD/RUS to incorporate their additional requirements. This additional effort and costs
are best incorporated into the design phase work, when it is certain RD/RUS funding will be
obtained, prior to incurring these additional costs.

The PER, the ER and an application are needed to obligate RD/RUS funds.

9.4.3 State Revolving Fund (SRF)

The Drinking Water SRF (DWSRF) program provides low interest loans (2.5% for 20 years or
2.5 % for 30 years, depending on the hardship status) for many project types. A loan origination
fee of 0.5% also applies. Virtually all components of a public water supply system, including
treatment and distribution, are eligible for SRF funding. SRF monies are frequently used as
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matching funds for state grant programs. There currently are sufficient loan funds available in
the DWSRF.

At times the SRF program has Special Program Incentives which include 0% interest loans for
Green Projects and at times, partial principal forgiveness (essentially grants). There is currently
no principal forgiveness available, but this could return in the future, so as funding packages are
finalized, the possible availability of principal forgiveness should be verified.

The amount of loan principal forgiven under the Special Incentives Program is based on an
entity’s MHI and its rank relative to the state’s MHI. As noted above, Sheridan County’s MHI is
slightly below the statewide MHI, therefore projects should be eligible (as they have been in the
past) for some principal forgiveness when (if) it becomes available. This means that an SRF
loan would essentially be part grant, while the remainder would be a loan at 2.5% for 20 years
(or possibly 30 years).

The status of principal forgiveness and how this applies to a project area with this MHI should
be checked each year as the funding package is finalized and adjusted accordingly with the
special incentives program used if possible.

This program has become very popular statewide and is being used frequently to match funds
from other grant programs, particularly WWDC.

It may also be possible to access the Green Project funds, which apply to more efficient use of
electrical power, for one criterion. Green funding has been awarded to projects which can
demonstrate a 20% reduced power consumption from existing conditions. With the water
treatment plant and extensive pumping involved with the current supply, if a new source
requires less pumping and maybe even take advantage of artesian pressure in a well, it may be
possible to acquire Green funds. Since this possibility is unknown at this time, Green funds
should not be assumed in the funding scenario but should be inquired about at the time
applications are finalized.

Green Projects qualify for the same principal forgiveness as conventional projects and are then
given a loan for the remainder of project costs at 0% interest. If Green funding is used for the
project, it would only apply to the costs of the pumping improvements.

Application to the SRF program can be made at any time and consists of a two-part process.
Part | is a simple application form intended to provide general information about the project. If
Part | is approved by the State Loan and Investment Board (SLIB), a Part Il application must be
submitted within 45 days to complete the application process. Part 1l is much more detailed and
includes the financial submittal and the environmental review.

SRF funding is authorized every other month during the year by the SLIB at its regular meetings
held in even numbered months. Applications are due 6 to 8 weeks before the SLIB meeting.
Funds are available within a relatively short period of time following approval of an application.
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Projects must be included on the state’s Intended Use Plan (IUP) in order to be eligible for SRF
funding. The IUP is updated only once per year, usually in February, so it is important to get a
project listed even if SRF funding is uncertain. It is recommended that possible projects be
added the IUP next year if they are not already on it.

The SRF program requires an environmental review (ER) process that involves contacting
various federal and state agencies to determine potential environmental impacts. An
Environmental Assessment (EA) must be prepared and a public notification process conducted.

This ER is called the State Environmental Review Process (SERP), which is similar to a review
under the National Environmental Policy Act (NEPA). Environmental reviews for SRF projects
are normally one of two kinds, either involving a simple categorical exclusion (cat-ex), or
involving a somewhat more detailed Environmental Assessment and a Finding of No Significant
Impact (EA/FNSI). Projects such as replacement of water mains or modifications to treatment
plants within the existing plant site are often eligible for a categorical exclusion, which is
basically an exemption from the full EA/FNSI process. Projects constructing new facilities on
sites that did not previously have them usually require an EA/FNSI. A public meeting and letters
to agencies are required in either case.

Categorical Exclusion — After providing DEQ with all documents related to the public meeting
and letters to agencies, and if DEQ says you can move forward with a cat-ex, a draft
Categorical Exclusion Determination is to be sent to DEQ for review. Upon approval the cat-ex
is to be published in a local newspaper.

Environmental Assessment and Finding of No Significant Impact — If DEQ says the project
cannot be a cat-ex, an EA will need to be prepared for the proposed project and submitted to
DEQ for review. If there are no significant adverse environmental impacts and no significant
public opposition to the project, DEQ will approve a Finding of No Significant Impact. After DEQ
approves the FNSI, it must be published at least once in a local paper of general circulation and
DEQ must be provided an affidavit of publication. The published FNSI opens a 30-day formal
public comment period. DEQ will address any comments relating to the project. If there are no
comments, expiration of the 30-day comment period ends the environmental review process.

First round SRF funds also have requirements for American Iron & Steel (AlIS) and Davis-Bacon
wage scales, so these must be taken into consideration as final decisions are made.

Capacity Development worksheets have been developed for both entities for recent projects, so
they will be updated as needed as future projects are prepared to move forward. Both entities
meet the requirements of capacity development.

9.4.4 Mineral Royalty Grant Program

The Mineral Royalty Grant (MRG) Program administered by the State Loan and Investment
Board (SLIB) has historically been a significant supporter of infrastructure projects in the state.
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To be eligible to apply for funding, the project must be on the current WYDEQ’s Intended Use
Plan (also used for SRF funding). This program can supply up to 50% of project costs for
normal projects, and up to 75% of costs for “hardship” projects.

The legislature appropriated $22 million to the program for the 2018-2020 biennium, down from
recent previous biennial appropriations. If mineral royalty payments which fund this program
improve in coming years, it is possible that additional appropriations will be made into this grant
program.

An applicant such as the City or SAWS are eligible for grants that will pay a portion of the
project costs and can apply for a grant under this program. However, competition for this
funding is high as many types of projects are eligible, including streets and roads, all
components of water and wastewater treatment, emergency vehicles, landfills, solid waste
transfer stations and rolling stock, water distribution and wastewater collection. It is not
uncommon for grant applications to total twice the available funding. However, with the health
and safety issues mentioned above the below average MHI of this county, the MRG program
should be considered at the time the final funding package is assembled. With the reduced
funding this biennium the prospects for MRG are uncertain but should remain in consideration.

9.4.5 Abandoned Mine Lands (AML)

Many years ago, the AML program provided funding for public facility projects to mining-
impacted counties. This program has not funded public facility projects in recent years due to
the amount of funds available and the need to provide priority to the reclamation of eligible AML
projects. This has changed for 2019 however, so the AML program should be considered at this
time. The AML program recently provided the requirements for their public facilities program and
are receiving applications for projects until July 15, 2019. AML has about $20 million available
for eligible entities within Wyoming for these types of projects. Public entities within Sheridan
County that meet the entity requirements of their program are already eligible. After this year, it
is believed the allocation of these funds back to Wyoming (anticipated to be about $40 to $45
million per year) will only cover obligations for abandoned mine lands projects. This program
should continue to be monitored in future years to see if public facilities return for funding,
however that seems unlikely. Therefore, if grant funds are to be requested for a project on the
SWS from the AML program, an application should be made by July 15" of this year.

While the complete application to AML has not been investigated, a few observations include:
¢ Both municipalities and JPBs are eligible applicants.
e Applications must follow AML’s specific format.

¢ The following are important criteria in their evaluation of the application. It appears that
drinking water projects that fit these criteria may fare well.

Page | 269



Sheridan Water Master Plan
WWDC Level | Study-Final Report

o The significance and immediacy of health and safety risks and the effectiveness
of the project in reducing those risks.

o Infrastructure relating to basic public services benefit.
o The degree of benefit to the overall community.

o The use of AML funds to match other funds “may enhance the opportunity to be selected
for funding is positive to the application”.

Public facility projects are scored against other public facility projects (not AML projects) and
health and safety are important criteria. AML grants for public facilities will be overseen by the
SLIB, just as MRG funds are. Staff will review and rank the applications and the SLIB Board
holds the ultimate authority to approve any public facilities projects. Cities, towns, counties,
districts and JPBs are eligible for AML funding. There will be an environmental process required
following NEPA, which will likely be similar to the above summarized requirements.

With the immediate deadline approaching and also the possibility of Level 11l funding through the
WWDC available, it is recommended that the project determined to be the highest priority be
considered for a combination of WWDC and AML funding.

9.4.6 One Percent Taxes

In Sheridan County, both the 5" penny and 6" penny sales taxes are in place. Income from
these taxes can be used for certain projects, as determined by the governing bodies. There is
significant competition for the revenue raised by the 5" penny, and the 6™ penny tax is
designated for specific capital projects. Therefore, this funding source will not be a primary
funding source for projects but might be able to be worked in to help with matching funds. Also,
since projects presented in this study are likely new to previous lists of projects for 1% funding,
they probably cannot be funded under current plans for these funds.

These sources must be kept in mind as funding packages are finalized and discussed with the
governing entities as to the likelihood of their availability for the project. Since these are most
likely only matching funds and may not even be available for projects recommended by this
study, they will not be developed into funding scenarios at this time.

9.4.7 Reserves

Both the City and SAWS JPB have reserves to help with funding of projects. These are most
likely available for use as some of the matching funds to grants that will fund most of the
project’s cost, or for smaller projects. Reserves will be worked into the final funding packages as
they are developed, as determined appropriate for the particular project.
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9.4.8 IUP

The drinking water Intended Use Plan is compiled annually and administered by the DEQ),
WWDO and Office of State Lands and Investments (OSLI). The IUP identifies the proposed
uses of funds available through the DWSRF for the upcoming year. Including projects on the list
keeps them eligible for funding by the DWSRF program. The DWSRF is the typical source for
loan funds for water projects on the SWS.

The following projects are listed on the FY2020 DWSRF IUP:

¢ Sheridan water main replacements. Replace old, deteriorated and undersized water
mains and appurtenances.

¢ Sheridan main extensions. Extend water mains to serve areas that currently have water
of inadequate quantity and/or quality. Extend and loop transmission mains to eliminate
deadends and provide redundancy.

e Sheridan/SAWS treatment plant upgrades. Miscellaneous upgrades at the two WTPs.

o Sheridan water storage improvements. Review and evaluate tanks within the overall
water system to eliminate EPA deficiencies. Improvements include upgrades to hatches,
screens, flap gates and appurtenances, replacement of aged and corroded piping,
potential removal of some tanks from the system.

e Sheridan intake improvements. Improvements to the intake facilities that serve the
Sheridan and Big Goose WTPs. Include improvements to SCADA, electrical, screening,
piping/valves, flow measurement, security and energy efficiency.

Based on the listing of the above projects, it appears DWSRF funding should be available for
the projects that are presented in this study. Since most of the projects presented will not be
pursued for funding in FY2020, the IUP should be reviewed and updated in February 2020 for
any projects presented in this study, or other potential projects that may surface up to that date.

9.5 FUNDING SCENARIO ANALYSIS

9.5.1 Scenario Analysis Financial Modeling

As discussed previously in this section, the City and SAWS have detailed financial models that
have been prepared by Raftelis Financial Consultants, a consulting firm that specializes in such
financial analyses. These financial models (for both entities) are currently being updated by
Raftelis to incorporate several project loans that have been recently or are being closed, as well
as the financial impacts of projects from this study (based on the assumed funding scenarios as
presented), and the budgets for the new FY. The City is also incorporating their recently
updated capital improvements plan These revised models will be available for assessing the
potential impacts on water rates and other financial factors and considerateness, as Level Il
funding applications are finalized for submittal.
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These models will also be used in future years to confirm the funding plan for projects, both the
proposed funding plans for projects for which funding is currently being sought which will be
followed by the final funding based on the results of those applications, and for future projects
when it is decided to proceed with them. A major part of these analyses is the impact each
particular plan will have on water rates and currently planned water rate increases.

The updated models were used to assess the apparent impact on water rates for the projects
and scenarios presented below. This was done to help make final decisions on funding
applications at this time, and to serve as examples of how these models can be used to
consider projects and funding scenarios in the future. The results of these modeling runs are
included in Appendix G.

The four funding scenarios typically considered in WWDC funded master plans are as follows:

1. No funding assistance. In this case, self-funding with either a bank loan or the use of
municipal bonds and then a rate increase to pay off the debt. A 15-year note with 4%
interest for this scenario.

2. Funding from WWDC — 67% Grant for WWDC eligible components and 33% Loan at 4%
for 20 years for the remainder of the project costs.

3. 67% Grant from WWDC for eligible components, 33% Loan from DWSRF, with loans
also covering the non-eligible components. Loans for this scenario are a 20-year note at
2.5% interest.

4. 67% Grant from WWDC, and additional grants from the DWSRF (the DWSRF program
does not have grants but does periodically have loan forgiveness, however, this cannot
be counted on), RD/RUS (City is not eligible), SLIB (MRG), Wyoming Business Council
or DEQ’s AML program, to replace some of the loans for the 33% share or loans for the
non-WWDC eligible components. In this scenario, the AML program appears to be
particularly attractive for funding packages prepared in July 2019.

Of the above scenarios the two considered for the projects discussed below are #4 to take
advantage of what is believed to be a one-time opportunity for an AML grant, and #3 as it is an
attractive and most likely funding scenario for a WWDC eligible project to achieve the
combination of the most grant funding and the lowest loan rate.

The two projects considered for funding applications at this time and for which the financial
scenarios were prepared by Raftelis and are included in the Appendix are:

e The Airport Transmission Main project. The SAWS JBP will be the lead entity for this
project as it significantly benefits the SAWS service areas (for at least 50% of the flows
carried in this main) as discussed in section 8.2.7. With the availability of AML grants for
a project such as this, both Level 1ll and AML grant funds are considered in the analyses
presented. The remaining costs are assumed to be split 50/50 by SAWS and the City, as
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both entities benefit from this key transmission main. This is also overall the highest
priority project presented in this Level | study.

¢ The North and South Low Tanks Improvement Project. This project has the City as the
lead entity so the impact on its financial situation is assessed in the modeling runs. This
project is eligible for a WWDC Level Il grant. It has not yet been decided by the City as
to when they may submit a Level lll application, and the modeling runs are presented to
help with this decision. If an application is made in a future year, the funding scenario
can be re-run using the parameters established at this time.

Since it appears WWDC Level Il and AML grant applications will be submitted for the Airport
Transmission Main project by the SAWS JPB this summer, the financial model for the SAWS
JPB was used to compare the financial impacts using the four typical funding scenarios listed on
the previous page. The results of this analysis of these four scenarios are summarized on the
following four tables. These tables illustrate the impact these different scenarios may have and
the huge advantage maximizing grant funds has as final plans for projects move forward.

Table 9.1 through Table 9.5 show the results of the analyses summarized above for SAWS. The
tables show the proposed funding scenario, the year the projects are anticipated to be built,
projected revenues and expenses for the SAWS JPB, existing debt service, and resulting
reserves and required rates.

In summary, the financial analysis shows that the SAWS JPB will be able to afford the planned
projects with WWDC grants combined with SRF loans. The best option is funding scenario 4, if
the SAWS JPB can also obtain an AML grant for the Airport Transmission Main project.

The examples presented in this study as to both the use of the financial models and how the
timing of projects and different funding scenarios affect rates, should help with the decisions by
these two entities as to when projects advance.
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Table 9.2: Funding Scenario Analysis 3: SAWS-JPB with Self Funded Bond

Bond Term (years) 15

Project Cost In % SAWS Annual
Improvement Projects 2019 Cost Const. Year | Project Year | Responsibility % Grant % Loan Rate % Payment Orig. Fee % Orig. Fee
Intake Facilities $ 950,000 2020 $973,750 20% 0% 100% 4.00% $17,078 0.5% $4,869
New Airport Transmission Main $ 4,020,000 2021 $4,223,513 50% 0% 100% 4.00% $188,034 0.5% $21,118
New Upper Road Transmission $ 6,000,000 2025 $6,958,161 100% 0% 100% 4.00% $622,695 0.5% $34,791
Big Horn Tank Aeration S 218,400 2024 $247,100 100% 0% 100% 4.00% $22,113 0.5% $1,235
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
Operating Budget
Assumptions and Initial Values
Operations Cost Escalation 2.0% SAWS EDUs 1,934 SAWS Mo. Rate S 48.75
Capital Cost Escalation 2.5% Water cost $/1000 gal S 1.87
Indirect Cost Escalation Rate 3.5% Ave. Monthly Water Use SAWS (gallons) 6,250
SAWS EDU Growth Rate 1.0%
Other Revenue Escalation Rate 0.5% Median Hhld Income (Sheridan Cty) S 56,455
Monthly fee escalation rate 3.0%
Annual Water Usage
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Number of Taps SAWS 1,934 1,944 1,953 1,963 1,973 1,983 1,993 2,003 2,013 2,023
Water Usage SAWS (kgal) 145,050 145,775 146,504 147,237 147,973 148,713 149,456 150,204 150,955 151,709
Operating Expenses
Operating Costs 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Operating and Maintenance $1,017,935 | $ 1,038,294 | $ 1,059,060 | $ 1,080,241 | $ 1,101,846 | S 1,123,882 S 1,146,360 | $ 1,169,287 [ $ 1,192,673 | $ 1,216,527
$ R
Subtotal O&M Expenses $ 1,017,935 |$ 1,038,294 ($ 1,059,060 | $ 1,080,241 | $ 1,101,846 | S 1,123,882 |S 1,146,360 | S 1,169,287 | $ 1,192,673 | $ 1,216,527
Emergency Fund S 101,794 | S 103,829 | $ 105,906 | $ 108,024 | $ 110,185 |$ 112,388 (S 114,636 | $ 116,929 | $ 119,267 | $ 121,653
Existing Debt Retirement S 440,592 (S 473,358 | S 473,358 | $ 473358 | S 473358 S 473,358 | S 473,358 | S 473,358 | S 473,358 | S 473,358
$ - 1S - 1 - $ - $ - 1$ - | - $ 118 2] S 3
Total Expenses $1,560,321 | $ 1,615,481 | S 1,638,324 (S 1,661,623 | $ 1,685,388 S 1,709,629 | S 1,734,354 | $ 1,759,575 S 1,785,300 | $ 1,811,540
Future Debt Service (new projects) 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Intake Facilities S - $17,078 $17,078 $17,078 $17,078 $17,078 $17,078 $17,078 $17,078 $17,078
New Airport Transmission Main S - $188,034 $188,034 $188,034 $188,034 $188,034 $188,034 $188,034 $188,034 $188,034
New Upper Road Transmission S - S - $622,695 $622,695 $622,695 $622,695
Big Horn Tank Aeration S - S - $22,113 $22,113 $22,113 $22,113 $22,113
$ - |$ - $0 $0 $0 $0
$ - |3 - $0 $0 $0 $0
$ - |3 - $0 $0 $0 $0
$ - IS - $0 $0 $0 $0
$ - |$ -

Total New Debt Service Budget $ - S 205,112 $ 205,112 S 205,112 $ 205,112 S 227,226 S 849,921 S 849,921 S 849,921 S 849,921
Annual Revenue Requirement $ 1,560,321 [ $ 1,820,594 [$ 1,843,436 ]S  1,866,735[S 1,890,501 [$ 1,936,854 [$ 2,584,275 S 2,609,496 [ § 2,635,222 ]S 2,661,461
Projected Revenue

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Water Rate $/1000 gal S 1.87 | S 1.87 | S 193]S 198 1|S 2.04|S 2,10 | S 217 | S 223 |S 230 S 2.37
Monthly Rate S 488 | S 50.5 (S 522 (S 540($ 559 (S 579 (S 599 (S 62.0(S 642 (S 66.4
Retail Rate Revenues $1,402,634 | $ 1,449,443 | S 1,506,305 | S 1,565,403 | S 1,626,825 | S 1,690,663 | $ 1,757,013 | $ 1,825973 (S 1,897,646 | $ 1,972,139
Development Fees $ 107,600 | $ 107,600 | S 107,600 | S 107,600 | $ 107,600 | S 107,600 | S 107,600 [ S 107,600 | S 107,600 | $ 107,600
Interest Earnings S 43,722 | $ 43,941 | $ 44,160 | S 44,381 | S 44,603 | S 44,826 | $ 45,050 | $ 45275 | $ 45,502 | $ 45,729
Other Income (Non-operating) S 95,091 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901
Projected Net Debt Proceeds S 455,742
Total other Capital Inflows S 455742 |S 272,600 | $ 282,182 | S 292,100 | S 302,368 | S 312,996 | S 323,998 | $ 335,386 | $ 347,175 |S 359,378
Total Annual Revenue $ 2,314,118 | $ 1,722,043 S 1,788,486 | $ 1,857,503 [ § 1,929,193 [ $ 2,003,659 [ $ 2,081,010 |$ 2,161,359 [ $ 2,244,821 S 2,331,517
Additional Revenue Needed (annual) | $ (753,797)( $ 98,551 | $ 54,950 | $ 9,232 | $ (38,692)| $ (66,805)| $ 503,265 | S 448,137 | $ 390,401 | S 329,944
Base Rate Increase Needed per EDU/m( $ (32.48)| $ 4231S 234 (S 0.39 (S (1.63)| S (2.81)| S 21.05|$ 18.65 | $ 16.16 | S 13.59

Financial Analysis Summary

Average EDU Monthly Charge
EDU Base Rate Used S 49 | S 50| $ 52 |$ 54|$ 56| $ 58 |$ 60|$ 62|$ 64|$ 66
Total Monthly Charge Per EDU needed | $ 16| S 551|S 55 (S 54 (S 54 (S 55 (S 81|S$S 81|S$S 801|$ 80
Percentage of Median Household Income
% of MHI 0.35%] 1.16%] 1.16%] 1.16%] 1.15%] 1.17%] 1.72%] 1.71%] 1.71%] 1.70%
Total Unallocated Reserves Available [$ 753,797 [$ 655246 [$ 600,297 | $ 591,065 [$ 629,757 [$ 696561 |$ 193,296 [$ (254,841)] $  (645242)] $ (975,186)







Table 9.3: Funding Scenario Analysis 3: SAWS-JPB with WWDC Grant and WWDC Loan

Loan Term (years) 20

Project Cost In % SAWS Annual

Improvement Projects 2019 Cost Const. Year | Project Year | Responsibility % Grant % Loan Rate % Payment Orig. Fee % Orig. Fee

Intake Facilities $ 950,000 2020 $973,750 20% 67% 33% 4.00% $4,371 0.5% $4,869

New Airport Transmission Main $ 4,020,000 2021 $4,223,513 50% 67% 33% 4.00% $49,724 0.5% $21,118

New Upper Road Transmission $ 6,000,000 2025 $6,958,161 100% 67% 33% 4.00% $166,398 0.5% $34,791

Big Horn Tank Aeration S 218,400 2024 $247,100 100% 67% 33% 4.00% $5,909 0.5% $1,235

S0 100% S0 0.5% S0

S0 100% S0 0.5% S0

S0 100% S0 0.5% S0

S0 100% S0 0.5% S0

S0 100% S0 0.5% S0
Operating Budget

Assumptions and Initial Values

Operations Cost Escalation 2.0% SAWS EDUs 1,934 SAWS Mo. Rate S 48.75

Capital Cost Escalation 2.5% Water cost $/1000 gal S 1.87

Indirect Cost Escalation Rate 3.5% Ave. Monthly Water Use SAWS (gallons) 6,250

SAWS EDU Growth Rate 1.0%

Other Revenue Escalation Rate 0.5% Median Hhld Income (Sheridan Cty) S 56,455

Monthly fee escalation rate 3.0%

Annual Water Usage
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Number of Taps SAWS 1,934 1,944 1,953 1,963 1,973 1,983 1,993 2,003 2,013 2,023
Water Usage SAWS (kgal) 145,050 145,775 146,504 147,237 147,973 148,713 149,456 150,204 150,955 151,709
Operating Expenses

Operating Costs 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Operating and Maintenance $1,017,935 | $ 1,038,294 [ S 1,059,060 | $ 1,080,241 | $ 1,101,846 [ S 1,123,882 |$ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527

$ _

Subtotal O&M Expenses $1,017,935|$ 1,038,294 |$ 1,059,060 | $ 1,080,241 | $ 1,101,846 [ $ 1,123,882 |$ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527
Emergency Fund S 101,794 | S 103,829 [ S 105,906 | $ 108,024 | $ 110,185 | $ 112,388 | $ 114,636 | S 116,929 | S 119,267 | $ 121,653
Existing Debt Retirement S 440592 S 473,358 | S 473,358 | S 473,358 | S 473,358 | S 473,358 | S 473,358 | S 473,358 (S 473,358 | S 473,358

$ - 1s - 1S - $ - $ - 1$ - $ - $ 1]$ 2[5 3
Total Expenses $1,560,321 | $ 1,615,481 | $ 1,638,324 (S 1,661,623 | $ 1,685,388 S 1,709,629 | $ 1,734,354 | $ 1,759,575 |$ 1,785,300 | $ 1,811,540
Future Debt Service (new projects) 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Intake Facilities S - $4,371 $4,371 $4,371 $4,371 $4,371 $4,371 $4,371 $4,371 $4,371

New Airport Transmission Main S - $49,724 $49,724 $49,724 $49,724 $49,724 $49,724 $49,724 $49,724 $49,724

New Upper Road Transmission S - S - $166,398 $166,398 $166,398 $166,398

Big Horn Tank Aeration S - S - $5,909 $5,909 $5,909 $5,909 $5,909

$ - IS - $0 $0 S0 50
$ - |s - $0 $0 $0 $0
$ - |s - $0 $0 $0 $0
$ - |s - $0 $0 $0 $0
$ - |s -

Total New Debt Service Budget S - S 54,094 $ 54,094 $ 54,094 $ 54,094 $ 60,004 $ 226,402 S 226,402 $ 226,402 S 226,402
Annual Revenue Requirement $ 1,560,321 [$ 1,669,575 1,692,418 [$  1,715717[$ 1,739,483 [ $ 1,769,632 [$ 1,960,756 | $ 1,985,977 [ $ 2,011,702 [ $ 2,037,942
Projected Revenue

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Water Rate $/1000 gal S 1.87 (S 1.87 (S 193 |S 198 |S 204 |S 210 | S 217 (S 223 230|S 2.37

Monthly Rate S 488 | S 5051|$ 522 |S 540 |S 559 | S 579 1|S 5991 620 S 642 |S 66.4

Retail Rate Revenues $1,402,634 | S 1,449,443 | S 1,506,305 | $ 1,565,403 | S 1,626,825 $ 1,690,663 | S 1,757,013 | S 1,825973 S 1,897,646 | $ 1,972,139

Development Fees $ 107,600 | S 107,600 | $ 107,600 | S 107,600 [ $ 107,600 [ $ 107,600 | $ 107,600 [ S 107,600 | $ 107,600 [ $ 107,600

Interest Earnings S 43,722 S 43,941 | $ 44,160 | S 44,381 | $ 44,603 | S 44,826 | S 45,050 | $ 45,275 | S 45,502 | $ 45,729

Other Income (Non-operating) S 95091]$ 95,901 | $ 95,901 | $ 95,901 | S 95,901 | S 95,901 | S 95,901 | $ 95,901 | $ 95,901 | S 95,901

Projected Net Debt Proceeds S 455,742

Total other Capital Inflows S 455742 |S 272,600 (S 282,182 [ $ 292,100 [ $ 302,368 | S 312,996 | $ 323,998 |$ 335386 (S 347,175 | $ 359,378

Total Annual Revenue $ 2,314,118 | S 1,722,043 | $ 1,788,486 | $ 1,857,503 | $ 1,929,193 [ $ 2,003,659 |$ 2,081,010 |$ 2,161,359 | $ 2,244,821 |$ 2,331,517

Additional Revenue Needed (annual) $ (753,797)[ ¢ (52,468)[ $  (96,069)| $ (141,786)| $ (189,710)| $ (234,027)[ ¢  (120,255)[ $ (175,382)[ $  (233,119)[ $ (293,576)

Base Rate Increase Needed per EDU/mo. $ (32.48)| $ (2.25)| S (4.10)| S (6.02)] S (8.01)] S (9.84)| s (5.03) S (7.30)| S (9.65)] S (12,09)|

Financial Analysis Summary

Average EDU Monthly Charge

EDU Base Rate Used S 49 | S 50| $ 52 |$ 54| $ 56 | $ 58 | $ 60| S 62|S 64 |$ 66 |

Total Monthly Charge Per EDU needed S 16|$ 48 | S 48 | $ 48 | $ 48 | $ 48 | $ 55 (S 55 (S 55|S 54

Percentage of Median Household Income

% of MHI 0.35%] 1.02%] 1.02%] 1.02%] 1.02%] 1.02%] 1.17%] 1.16%] 1.16%] 1.16%

[Total Unallocated Reserves Available [ $ 753,797 [$ 806,265 [$ 902,333 [$ 1,044,119 [$ 1,233,829 [$ 1,467,856 | $ 1,588,110 [$ 1,763,493 [ $ 1,996,612 [ $ 2,290,187







Table 9.4: Funding Scenario Analysis 3: SAWS-JPB with WWDC Grant and SRF Loan

Loan Term (years) 20

Project Cost In % SAWS Annual
Improvement Projects 2019 Cost Const. Year | Project Year | Responsibility % Grant % Loan Rate % Payment Orig. Fee % Orig. Fee
Intake Facilities $ 950,000 2020 $973,750 20% 67% 33% 2.75% $3,901 0.5% $4,869
New Airport Transmission Main $ 4,020,000 2021 $4,223,513 50% 67% 33% 2.75% $44,378 0.5% $21,118
New Upper Road Transmission $ 6,000,000 2025 $6,958,161 100% 67% 33% 2.75% $148,510 0.5% $34,791
Big Horn Tank Aeration S 218,400 2024 $247,100 100% 67% 33% 2.75% $5,274 0.5% $1,235
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0
S0 100% S0 0.5% S0

Operating Budget

Assumptions and Initial Values

Operations Cost Escalation 2.0% SAWS EDUs 1,934 SAWS Mo. Rate S 48.75
Capital Cost Escalation 2.5% Water cost $/1000 gal S 1.87
Indirect Cost Escalation Rate 3.5% Ave. Monthly Water Use SAWS (gallons) 6,250

SAWS EDU Growth Rate 1.0%

Other Revenue Escalation Rate 0.5% Median Hhld Income (Sheridan Cty) S 56,455

Monthly fee escalation rate 3.0%

Annual Water Usage

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Number of Taps SAWS 1,934 1,944 1,953 1,963 1,973 1,983 1,993 2,003 2,013 2,023

Water Usage SAWS (kgal) 145,050 145,775 146,504 147,237 147,973 148,713 149,456 150,204 150,955 151,709

Operating Expenses

Operating Costs 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Operating and Maintenance $1,017,935 | $ 1,038,294 [ S 1,059,060 | $ 1,080,241 | $ 1,101,846 [ S 1,123,882 |$ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527

$ -

Subtotal O&M Expenses $1,017,935|$ 1,038,294 |$ 1,059,060 | $ 1,080,241 | $ 1,101,846 [ $ 1,123,882 |$ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527
Emergency Fund S 101,794 | S 103,829 [ S 105,906 | $ 108,024 | $ 110,185 | $ 112,388 | $ 114,636 | S 116,929 | S 119,267 | $ 121,653
Existing Debt Retirement S 440592 S 473,358 | S 473,358 | S 473,358 | S 473358 | S 473,358 | S 473,358 | S 473,358 (S 473,358 | S 473,358

$ - 1S - s - $ - $ - IS - $ - $ 1{s 2[$ 3
Total Expenses $1,560,321 | S 1,615,481 (S 1,638,324 |S 1,661,623 | $ 1,685,388 S 1,709,629 | $ 1,734,354 | $ 1,759,575 |$ 1,785,300 | $ 1,811,540
Future Debt Service (new projects) 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Intake Facilities S - $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901

New Airport Transmission Main S - $44,378 $44,378 $44,378 $44,378 $44,378 $44,378 $44,378 $44,378 $44,378

New Upper Road Transmission S - S - $148,510 $148,510 $148,510 $148,510

Big Horn Tank Aeration S - S - $5,274 $5,274 $5,274 $5,274 $5,274

$ - |s - $0 $0 $0 50
$ - IS - $0 $0 $0 $0
$ - | - $0 $0 $0 $0
$ - |s - $0 $0 $0 $0
$ - |S -

Total New Debt Service Budget $ - S 48,279 S 48,279 S 48,279 S 48,279 S 53,553 $ 202,063 $ 202,063 $ 202,063 S 202,063
Annual Revenue Requirement $ 1,560,321 [$ 1,663,760 [$ 1686603 ]S 1,709,902 | $ 1,733,667 [ $ 1,763,182 S 1,936,418 $ 1,961,638 [ $ 1,987,364 [ $ 2,013,604
Projected Revenue

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Water Rate $/1000 gal S 1.87 (S 1.87 (S 193 |S 198 |S 204 |S 210 | S 217 (S 223 230|S 2.37

Monthly Rate S 488 | S 5051|$ 522 |S 540 |S 559 | S 579 1|S 5991 620 S 642 |S 66.4

Retail Rate Revenues $1,402,634 | $ 1,449,443 | S 1,506,305 | $ 1,565,403 | S 1,626,825 $ 1,690,663 | S 1,757,013 | S 1,825973 S 1,897,646 | $ 1,972,139

Development Fees $ 107,600 | $ 107,600| S 107,600 | $ 107,600 [ $ 107,600 [ $ 107,600 | $ 107,600 [ S 107,600 | $ 107,600 [ $ 107,600

Interest Earnings S 43,722 S 43,941 S 44,160 | S 44,381 | S 44,603 | $ 44,826 | S 45,050 | $ 45,275 | S 45,502 | $ 45,729

Other Income (Non-operating) S 95091]$ 95,901 | $ 95,901 | $ 95,901 | S 95,901 | S 95,901 | S 95,901 | $ 95,901 | $ 95,901 | S 95,901

Projected Net Debt Proceeds S 455,742

Total other Capital Inflows S 455742 |S 272,600 (S 282,182 [ $ 292,100 [ $ 302,368 | S 312,996 | $ 323,998 |$ 335386 (S 347,175 $ 359,378

Total Annual Revenue $ 2,314,118 | S 1,722,043 | $ 1,788,486 | $ 1,857,503 | $ 1,929,193 [ $ 2,003,659 |$ 2,081,010 |$ 2,161,359 | $ 2,244,821 |$ 2,331,517

Additional Revenue Needed (annual) $ (753,797)[ ¢ (58,283)[ ¢  (101,884)] $ (147,601)] $ (195,525)] $ (240,477)[ ¢ (144,593)[ $ (199,720)[ ¢  (257,457)[ $ (317,914)

Base Rate Increase Needed per EDU/mo. $ (32.48)| $ (2.50)[ S (4.35)] S (6.27)] S (8.26)| S (10.11)] $ (6.05)[ S (8.31) S (10.66)| $ (13,10)|

Financial Analysis Summary
Average EDU Monthly Charge

EDU Base Rate Used s 4913 50[$ 52[$ 54]3 56 ]S 58] 60 S 62[3 643 66 |
Total Monthly Charge Per EDU needed S 16| $ 48 | S 48 | S 48 | S 48 | S 48 | S 541§ 541§ 54 |8 53
Percentage of Median Household Income

% of MHI | 0.35%] 1.02%] 1.02%] 1.02%] 1.01%] 1.02%] 1.15%] 1.14%] 1.14%] 1.13%

[Total Unallocated Reserves Available [ $ 753,797 [$ 812,080 [$ 913,963 [$ 1,061,564 | $ 1,257,089 [ $ 1,497,567 [ $ 1,642,159 [$ 1,841,880 | $ 2,099,337 [ $ 2,417,251







Table 9.5: Funding Scenario Analysis 4: SAWS-JPB with WWDC Grant, AML Grant and SRF Loan

Loan Term (years) 20

Project Cost In % SAWS Annual
Improvement Projects 2019 Cost Const. Year | Project Year | Responsibility % Grant % Loan Rate % Payment Orig. Fee % Orig. Fee
Intake Facilities $ 950,000 2020 $973,750 20% 67% 33% 2.75% $3,901 0.5% $4,869
New Airport Transmission Main $ 4,020,000 2021 $4,223,513 50% 83% 17% 2.75% $22,189 0.5% $21,118
New Upper Road Transmission $ 6,000,000 2025 $6,958,161 100% 67% 33% 2.75% $148,510 0.5% $34,791
Big Horn Tank Aeration S 218,400 2024 $247,100 100% 67% 33% 2.75% $5,274 0.5% $1,235
) 100% S0 0.5% $0
) 100% S0 0.5% $0
S0 100% ) 0.5% $0
) 100% S0 0.5% $0
) 100% S0 0.5% $0
Operating Budget
Assumptions and Initial Values
Operations Cost Escalation 2.0% SAWS EDUs 1,934 SAWS Mo. Rate S 48.75
Capital Cost Escalation 2.5% Water cost $/1000 gal S 1.87
Indirect Cost Escalation Rate 3.5% Ave. Monthly Water Use SAWS (gallons) 6,250
SAWS EDU Growth Rate 1.0%
Other Revenue Escalation Rate 0.5% Median Hhld Income (Sheridan Cty) S 56,455
Monthly fee escalation rate 3.0%
Annual Water Usage
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Number of Taps SAWS 1,934 1,944 1,953 1,963 1,973 1,983 1,993 2,003 2,013 2,023
Water Usage SAWS (kgal) 145,050 145,775 146,504 147,237 147,973 148,713 149,456 150,204 150,955 151,709
Operating Expenses
Operating Costs 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Operating and Maintenance $1,017,935 | $ 1,038,294 | $ 1,059,060 [ $ 1,080,241 | $ 1,101,846 | $ 1,123,882 [ $ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527
$ -
Subtotal O&M Expenses $1,017935|$ 1,038,294 [$ 1,059,060 |$ 1,080,241 [$ 1,101,846 [ S 1,123,882 | $ 1,146,360 | $ 1,169,287 | $ 1,192,673 | $ 1,216,527
Emergency Fund $ 101,794 |$ 103,829 [$ 105,906 | $ 108,024 [ $ 110,185 |$ 112,388 | $ 114,636 [$ 116,929 | $ 119,267 | $ 121,653
Existing Debt Retirement S 440592 |S$ 473,358 |$ 473,358 S 473,358 | $ 473,358 | S 473,358 | S 473,358 | $ 473,358 | S 473,358 [ S 473,358
$ - $ - $ - $ - $ - | - $ - $ 1]$ 2] S 3
Total Expenses $1,560,321 | $ 1,615,481 | $ 1,638,324 | $ 1,661,623 |$ 1,685,388 | $ 1,709,629 | $ 1,734,354 | $ 1,759,575 | $ 1,785,300 | $ 1,811,540
Future Debt Service (new projects) 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Intake Facilities $ - $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901 $3,901
New Airport Transmission Main S - $22,189 $22,189 $22,189 $22,189 $22,189 $22,189 $22,189 $22,189 $22,189
New Upper Road Transmission S - S - $148,510 $148,510 $148,510 $148,510
Big Horn Tank Aeration $ - $ - $5,274 $5,274 $5,274 $5,274 $5,274
$ - |$ - S0 $0 S0 $0
$ - |$ - S0 $0 S0 $0
$ - |$ - S0 $0 S0 $0
$ - |$ - S0 $0 S0 $0
$ - |s -

Total New Debt Service Budget S - S 26,090 $ 26,000 $ 26,090 $ 26,090 $ 31,364 $ 179,874 $ 179,874 $ 179,874 $ 179,874
Annual Revenue Requirement $ 1,560,321 [ $ 1,641,571 [$ 1,664,414 ]S 1,687,713 | $ 1,711,478 [ S 1,740,993 [ S 1,914,228 [ $ 1,939,449 [ $ 1,965,175 $ 1,991,414
Projected Revenue

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Water Rate $/1000 gal S 1.87 | $ 187 | $ 193 |$ 198 | $ 204 S 210 | $ 217 | S 223(S 230 (S 2.37
Monthly Rate S 488 | $ 505 | $ 522 S 540 $ 559 |$ 579|$ 599 |$ 62.0 S 64.2 | $ 66.4
Retail Rate Revenues $1,402,634 | $ 1,449,443 | $ 1,506,305 | $ 1,565,403 | $ 1,626,825 | $ 1,690,663 | $ 1,757,013 | $ 1,825,973 | $ 1,897,646 | S 1,972,139
Development Fees $ 107,600 | $ 107,600 | $ 107,600 | $ 107,600 [ $ 107,600 | $ 107,600 | $ 107,600 | $ 107,600 | $ 107,600 | $ 107,600
Interest Earnings S 43,722 | S 43,941 | $ 44,160 | $ 44381 | S 44603 |5 44826 S 45,050 | $ 45,275 | $ 45,502 | $ 45,729
Other Income (Non-operating) $ 95091 (S 95,901 | $ 95,901 | $ 95,901 |$ 95901 |$ 95,901 | $ 95,901 | $ 95,901 | $ 95,901 | $ 95,901
Projected Net Debt Proceeds S 455,742
Total other Capital Inflows S 455742 |$ 272,600 (S 282,182 |$ 292,100 | $ 302,368 | $ 312,996 | $ 323,998 |$ 335386 (S 347,175 |S$ 359,378
Total Annual Revenue $2314,118 | $ 1,722,043 |$ 1,783486|$ 1,857,503 [ $ 1,929,193 [ $ 2,003,659 | $ 2,081,010 | $ 2,161,359 | $ 2,244,821 | $ 2,331,517
Additional Revenue Needed (annual) S (753,797)| S (80,472)[ $  (124,073)| $ (169,790)| S (217,714)| $ (262,666)| $  (166,782)| $ (221,910)| $  (279,646)| S (340,103)
Base Rate Increase Needed per EDU/mo.| $ (32.48)| $ (3.45)| $ (5.29)| $ (7.21)| $ (9.20)| $ (11.04)| $ (6.97)| $ (9.23)| $ (11.58)| $ (14.01)|

Financial Analysis Summary

Average EDU Monthly Charge
EDU Base Rate Used $ 49 | S 50 | $ 52 | $ 54 |$ 56 | $ 58 |$ 60 | $ 62 |$ 64 |$ 66 |
Total Monthly Charge Per EDU needed S 16| S 47 'S 47 | $ 47 | S 47 | $ 47 S 53|$ 53 |$ 53|$ 52
Percentage of Median Household Income
% of MHI 0.35%] 1.00%] 1.00%] 1.00%] 0.99%] 1.00%] 1.13%] 1.12%] 1.12%] 1.11%
[Total Unallocated Reserves Available [ $ 753,797 [$ 834,269 [$ 958342 [$ 1,128,132 | $ 1,345,846 [$ 1,608513 [$ 1,775,295 $ 1,997,205 | $ 2,276,851 [ $ 2,616,954
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10.0 SUMMARY OF RECOMMENDATIONS
10.1RECOMMENDATIONS

The following is a summary of the recommendations coming out of this study. More detail on the
recommendations is presented and discussed elsewhere within this report.

Recommendations include:

1. Continue to maintain and update the GIS and Hydraulic Model as recommended in the
sections covering these topics. Follow the protocol presented for the GIS so there is
consistency in how data is entered and maintained. Always update both simultaneously.

2. During the final design of projects, use the hydraulic model to confirm the preliminary
designs contained in this study of the sizing, location, configuration, and connections to
the existing system for the projects.

3. Continue to acquire water shares in Park and Dome Lake Reservoirs as they become
available.

4. Recommendations on projects from Section 8.0:

a. The highest priority project is the Airport Transmission Main. It has been
determined that SAWS JPB take the lead on this project and to make
applications for WWDC and AML funding this summer.

b. Other projects that should be funded and proceed to design as soon as possible.
While these are ranked in order of priority based on the findings of this study,
these differences in priorities are not great, so the order may depend on other
local factors. For example, the South and Low Tanks project is WWDC eligible,
so it may proceed prior to other projects that may take longer to work into the
CIP. If a WWDC Level Il application is prepared, it is recommended that the it be
considered to combine the 4MG Tank metering with the South and North Low
Tanks project.

i. Big Horn Tank aeration
ii. 4MG Tank metering
ii. Intake improvements
iv. South Low and North Low tank sites
v. BGWTP improvements

c. System improvement projects that should be funded as soon as required by
growth. These projects should be eligible for Level 11l funding and to be able to
move directly into the Level Il program. These are listed in order of priority at this
time:

i. Upper Road transmission main.
ii. Northeast transmission main.
iii. Woodland Park School area.
iv. East-West Cross Valley transmission main.
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d. Older CIP/DIP Transmission Main Projects:

i. Continue with a long-term program to replace older CIP/DIP transmission
mains as these will continue to deteriorate and will need to be replaced at
some time in the future. Tentative scheduling is recommended.

ii. Conduct the additional research into the condition of select CIP/DIP
transmission main(s) as discussed in 8.2.12.

e. If the Airport Transmission Main project proceeds successfully through the
funding programs by the spring of 2020, the next Level Il project should be
selected to follow, with a timeline determined.

f. Consider the recommendations made to upgrade the hydropower station on the
30-inch RWTM to improve the financial situation with this generator.

5. Continue to use the recently developed financial model and keep it up to date with
budgets, debt repayment and projects. Adjust water rates as needed to allow the
projects to proceed at the schedule determined by staff and governing entities.

6. Summarize all meter flow and pressure data from throughout this system to be gathered
and provided in an annual report. This work is covered in Appendix E. This report is to
be standardized with a designated person overseeing this effort, so it is completed and
performed consistently. It is recommended that these data be summarized and a report
prepared every January/February for the previous calendar year to provide a complete
picture of water usage, # of services, water flows and pressures throughout the system,
including a summary of water loss, and estimates of unaccounted-for and non-revenue
water. Included in this effort of data gathering and reporting is settling on a format for the
data, how it is to be assembled and presented. This report must be concise to be
valuable. Include the following:

a. Number of services broken out by entity, size, and category, with calculations on
the corresponding number of EDUs.

b. Intake — diversions by month. Include average, range of flow rates, peak day,
and entering the 16-inch main and the 30-inch main.

c. Releases from each reservoir. Rates, start date, end date, volumes.

d. Raw water delivered to the two WTPs, the VAMC and Kendrick Golf Course.

i. Also any locations added such as Wild Rose.

e. Meter readings available from throughout the two WTPSs, including effluent.

f. User meters from the entire system.

g. Select data from throughout the systems such as flows and pressures at booster
stations and PRV stations, as available through SCADA or the stations.

h. Dates Big Goose Creek was in placed in regulation by the BOC.

i. The review of data shall include a review at the end of each month to look for lost
readings or readings that appear incorrect. True these up as possible at this time.
If it appears some meters are not providing accurate readings, prepare a plan for
replacement or calibration.

j-  With the accumulation of a sufficient amount of additional flow and water usage
data, review and revise the Design Criteria included in this report.
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7.

10.

11.

Metering. Accurate metering is important to the management of this system, in
particularly at times when water rights are reduced as the BOC regulates Big Goose
Creek, which is also the time that water demands peak. A few recommendations on
metering:

a. Upgrade the meters recommended above such as in the 4MG Tank project and
the Airport Transmission Main project.

b. Select a few larger (master) meters to have calibrated to verify their accuracy.
There are apparent losses that may be metering issues. Meters for consideration
include those in the transmission mains leaving the intake and the influent meters
at the WTPs.

c. Look for opportunities to add master meters at select locations in the system as
projects are developed.

d. Incorporate meter readings into the SCADA system as practical to simplify the
tabulation and analysis of these readings.

e. Compile, compare and analyze meter readings from throughout these system as
recommended in #6, above.

Utilize (and clarify if needed) a policy where it is encouraged to provide water for new
development (such as they provide water (with an acceptable priority date) from Park or
Dome, or pay a higher PIF so this water can be acquired by the City or SAWS. Establish
the higher PIF rate if needed, for when water supply is provided by the City or SAWS.
Proceed with a Level Il study for the future water source from Lake DeSmet (and/or
Piney Creek and reservoirs that provide water to Lake DeSmet), with the scope as
discussed in this report. Proceed with this application in the near future. The deadline for
Level Il applications is March 1% of each year. The scope of this project is complex and
is summarized in 7.3, #3 for the Lake DeSmet source and for transmission main routing
such as on McCormick Road, in 8.2.12. The actual scope of this study will take
additional consideration at the time it is decided to proceed with this Level Il study.

As two other WWDC studies are finalized — The Big Goose Watershed Wildfire Hazard
Study and the Powder/Tongue River Basin Plan Update — review the information
available in these studies and consider any affect they may have on the SWS or the
contents of this Level | study. These studies also impact the suggested Level Il study for
the Lake DeSmet source in #9.

If the capacity or redundancy of facilities in the Big Goose Valley are to be improved or
increased (such as a redundant raw water transmission main), submit an application for
a Level Il study for this purpose. This study will not only consider the feasibility and costs
associated with such improvements, but how much additional supply can or should be
developed out of the Big Goose watershed.

- End of Report -
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11.0

APPENDICES

A — Meetings

B — Existing System Information

C-GIS

D — Model Calibration and Transient Analysis
E — Annual Report Recommendations

F — Additional Figures

G — Financing
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Notice of Public Scoping Meeting
Sheridan Water System Master Plan, Level | Study

This water system study is funded through the Wyoming Water Development Commission.

Purpose of Study: Conduct a thorough review of the Sheridan area water system as a whole,
with consideration to the two entities involved in its operation. Evaluate the existing infrastructure,
water supply and information on this system, and make recommendations for the future. The
ultimate product will be a Master Plan that will be a valuable tool to assist the City of Sheridan,
SAWS JPB and the WWDC in the future management of this system.

This study includes the following tasks regarding this water system:

Hold meetings to gather information on the system.

Gather, compile and review existing information on this water system.

Inventory and evaluate the existing system. Consider condition and capacity.

Obtain, review, update and enhance the GIS of the water system.

Enhance the hydraulic model of the system. Input updated water demands.

Integrate the revised GIS and hydraulic model into one data base.

Make recommendations for future standards and procedures for GIS and model upkeep.

Develop population growth, future demand projections and review the service area.

Use these future peak water demands and the enhanced model to help identify components

that appear to require upgrading or replacement to meet projected demands.

Assess water quality issues such as water age in the system and make recommendations.

e Evaluate the operation of the water system and make recommendations if appropriate.

e Compile data on the source water quantities available and historical usage, capacities of
facilities, limitations, and projected future needs.

e Review previous plans for additional supply and consider alternative water supply sources.

e Summarize improvements recommended to serve existing taps, committed taps and potential
growth. Prioritize and prepare cost estimates.

e Summarize a financial plan for funding, review water rates, fees and budget.

e Seek input from stakeholders regarding this water system and study.

e Prepare a Project Report documenting the work completed under the study.

Project Status: The work on this project is underway and will continue over the next 8 months.

Project Sponsors: City of Sheridan; Sheridan Area Water Supply JPB
Wyoming Water Development Commission (WWDC)

Date and time: Tuesday, August 215t 5:30 p.m.

Location: Sheridan Memorial Hospital Community Conference Room
16 South Gould Street, Sheridan
Enter through the door on Works Street

Contact Person: Dayton Alsaker, P.E.
DOWL
16 W. 8" Street
P.O. Box 7010
Sheridan, WY 82801
Phone: 307-655-7695 email: dalsaker@dowl.com

Input on this important water study is encouraged. Send comments to dalsaker@dowl.com




Notice of the Kickoff Meeting to provide information on a Master Plan
for the Sheridan Area Water System.

This Water System Study is funded by the Wyoming Water
Development Commission. Local sponsors are the City and SAWS JPB.

Tuesday, August 21t at 5:30 p.m.

Location: Sheridan Memorial Hospital; Community Meeting Room at
61 South Gould Street (use the door on Works Street)

An overview of the scope of work on the study area will be provided,
along with the opportunity for questions and discussion. Interested
parties may attend and provide input regarding the study’s scope.

Any questions regarding this meeting, please call:
Dayton Alsaker, DOWL, 307-655-7695.

Dayton Alsaker, P.E.
DOWL

307.655.7695 | direct

16 W 8th Street

Sheridan, Wyoming 82801

dalsaker@dowl.com
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ose of this Meeting

This initial Scoping Meeting
A meeting in the spring to present the draft report

Local meetings with Water System Managers,
Operators and others.

n Regular updates with WWDO PM and Sponsors.

Task 2. Information Review -3

x

Water Quantities and System-wide Deman

Reservoir storage and releases.
Raw water diversions.

Treated water quantities — average and peak day.
n Flows within system as data is available.

User demands from the new metering system.
n Need Average, Peak, per User usage quantities.

06.06.2019

k 2. Information Review
eridan Water Master Plan ,
Considerable information is available on this Wéier
system that dates back over 100 years.
Gathered previous studies and design reports.

Water source and water availability was most
recently studied.
u Have gathered detailed information on most of the
components — pipelines, tanks, pump stations, etc.
Local planning documents.

Previous Reports, Studies, Designs, Assessment

SOURCE & RAW WATER TREATMENT & STORAGE

» Supplemental Supply * WiPsand .
Levelll, Phasel &1I o $ing of AMG tank. { Pump Stations

» Hydrology model of the = = 50 PRV stations
ot s Three tanks on the SAWS |

system. * 8pressures zones
* Diversionand : 2
Pretreatment facilities. "““‘aw';-‘:“"’v pressure | * 20-inchBig Goose pipeline
* Raw water lines toBig SRR ) * Beckton Hall area fadilities

South
Goose WTP. > VouTanksiey * Downer

= Viater Quality issues within

TRANSMISSION

* 30" raw water
transmission main.

* Delivery to Kendrick GC
and the VAMC.

* WaterRights.
* Lake DeSmet.

| = LittleGoose System

filling some of the tanks.
= Review EPA Sanitary Survey
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3

Inventory, Evaluation, and GIS
B o
n System Connectivity

Location of Critical Components

n GIS/Model Synchronization

Recommendations for future upkeep

=

Focus on critical areas

= Water System Staff discussions

= Problem Areas/connectivity issues i | s l‘tory' Evaluatlon’ and GIS
= Older Areas | ‘ n 3.2 Inventory

Repair and replacement schedule

Critical components




Future demand/growth scenarios
Criticality Analysis

Model and AMI system used for
unaccounted for water.

Model Demands — use AMI data

o} . efn t

'@ulic Model

u 4.1 Update GIS and Model together

n 4.2 Develop/Update demand scenarios
n 4.3 Calibrate model

n 4.4 Evaluate System with calibrated model

n Extended Period Simulation
n 4.5 Water hammer evaluation

06.06.2019

ical for a solid model, GIGO
orate on high flow situations — NOT static
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ask 5. Water Source
Sheridan Water Master Plan
‘ Diversions from Big Goose Creek.

Scope Alterations

GIS in ArcGIS online and Collector for ArcG

Review of existing CAD/GIS standards
i Mountain Reservoirs — Twin Lakes is primary supply.

Water Hammer Analysis

B Acquiring more water in Park.

n Yellowstone River Compact considerations.

' B Review recent Supplemental Storage Studies.

Al Consider raw water diversion and transmission.
Sheridan Watershed Wildfire Hazard Study.
n Review the Lake DeSmet option.

Imgated Lands.
)
#3 & Diversions
new




Review existing data on population, number of
users, trends, recent projections.

Develop recent water usage history.
Establish Design Criteria for this system.

Consider deliveries to the VAMC, Kendrick golf
course and Downer Neighborhood.

Review the land use, zoning, growth areas, and
Water Service Boundary.

k 7. Recommendations and Cost Estimates

Sh r'idan Water Master Plan

D;;elop and summarize recommendations. 5
Review those from previous studies.

Review with Sponsors.

n Cost estimates and Priorities.

Consider and Schedule Level Il projects.

What is being done right now

. Reviewing and revising the GIS

quantities, diversion, and flow data |
S e e

HERIDAN AREA WATER SYSTEM
July 2015 ® wn-x-mnuu::y'

Consider funding needs, financing, water rates.

2 Draft Report — April 1, 2019.
Reviews, Presentation, Revisions.

Finalize the Hydraulic Model and GIS.

n Final Report.
Possible application for a Level lll project.

06.06.2019
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Summary of Public Update Meeting
Sheridan Water System Master Plan, Level | Study

This water system study is funded through the Wyoming Water Development Commission.

Purpose of Study: Conduct a thorough review of the Sheridan area water system as a whole,
with consideration to the two entities involved in its operation. Evaluate the existing infrastructure,
water supply and information on this system, and make recommendations for the future. The
ultimate product will be a Master Plan that will be a valuable tool to assist the City of Sheridan,
SAWS JPB and the WWDC in the future management of this system.

This study includes the following tasks regarding this water system:

Hold meetings to gather information on the system.

Gather, compile and analyze existing information on this system.

Inventory and evaluate the existing system. Consider condition and capacity of facilities.

Review, update and enhance the GIS of the water system.

Enhance the hydraulic model of the system. Input updated water lines and demands.

Integrate the revised GIS and hydraulic model into one data base.

Make recommendations for future standards and procedures for GIS and model upkeep.

Develop population growth and future demand projections; review the service area.

Use these future projected water demands and the enhanced model to help identify

components that appear to require upgrading or replacement to meet demand growth.

Assess water quality issues such as water age in the system and make recommendations.

e Compile data on the source water rights and water quantities available and historical usage,
capacities of facilities, limitations, and projected future needs.

e Review previous plans for additional supply and consider alternative water supply sources.

e Make recommendations on additional long-term water supply.

e Summarize improvements recommended to serve existing users, committed taps and expected
growth. Prioritize and prepare cost estimates.

e Summarize a financial plan for funding projects and review water system budgets.

e Seek input from stakeholders regarding this water system and study.

e Prepare a Project Report documenting the work completed under the study.

Project Status: Most of the research, analysis and recommendations have been conducted with
the draft report for this study provided for review. Work will be completed by the end of June.

Project Sponsors: City of Sheridan; Sheridan Area Water Supply JPB
Wyoming Water Development Commission (WWDC)

Date and time: Wednesday, April 17, 5:30 p.m.

Location: Sheridan Memorial Hospital Community Conference Room
16 South Gould Street, Sheridan
Enter through the door on Works Street

Contact Person: Dayton Alsaker, P.E.
DOWL
16 W. 8" Street
P.O. Box 7010
Sheridan, WY 82801
Phone: 307-655-7695 email: dalsaker@dowl.com

Input on this important water study is encouraged. Send comments to dalsaker@dowl.com




Notice of an Informational Meeting to provide an update on the
Master Plan for the Sheridan Area Water System.

This Water System Study is funded by the Wyoming Water
Development Commission. Local sponsors are the City and SAWS JPB.

Wednesday, April 17t at 5:30 p.m.

Location: Sheridan Memorial Hospital; Community Meeting Room at
61 South Gould Street (use the door on Works Street)

An overview of work completed on the study area will be provided,
along with recommendations for future projects and supply. Interested
parties may attend and provide input regarding the study’s scope.

Any questions regarding this meeting, please call:
Dayton Alsaker, DOWL, 307-655-7695.

Dayton Alsaker, P.E.
DOWL

307.655.7695 | direct

16 W 8th Street

Sheridan, Wyoming 82801

dalsaker@dowl.com




Dayton Alsaker

From: Dan Coughlin <dcoughlin@sheridancounty.com>

Sent: Wednesday, March 27, 2019 3:33 PM

To: Tom Ringley; Christi Haswell; Nick Siddle; 'Roger Miller'; ‘Jacob Martin'; 'Aaron Linden’
Cc: Dayton Alsaker; Anny Birkholz; Tad Rosenlund; Jeffrey Rosenlund

Subject: City of Sheridan/SAWS-JPB Informational Public meeting regarding the Sheridan Water

System Master Plan Study

SAWS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>