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Executive Summary

This 2018 Water Master Plan provides the Town a summary of its existing water system, along
with an engineer’s review of the existing facilities, and plans for how the water system may
expand over time. Chapter 0 describes the outline, Chapter 1 describes the overall water system,
Chapter 2 discusses the existing and future water needs, Chapter 3 provides an in depth analysis
of the water system and a critical review of the condition of existing facilities and Chapter 4
provides recommendations for capital improvements.

Figure 1-1 shows the existing water system schematic. Figure 1-2 shows the existing water
system map. Figure 4-3 shows the future water system master plan layout. Table 4-1 shows the
capital improvements plan.

This report provides a single source for much of the basic information for the water system.
Tables and figures characterize the existing facilities and water needs. Appendices in this report
include data for the various facilities in the system. Fire protection, pressure and water demands
are discussed. Future water system expansion is discussed.
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Introduction

The Town of Shelby (Town) requested for consultation in the planning of its drinking water
distribution system which serves a number of customers within the Town of Shelby. This report
provides the analysis and recommendations required by the Town per the contract signed with
Short Elliott Hendrickson, Inc. (SEH) titled Connecting Arbor Hills to Wedgewood Water System.

Each part of the project was completed in stages to assure project objectives are addressed
efficiently. The work completed in this evaluation can be utilized in the future as the basis for a
system wide evaluation to include pumping and distribution analysis and improvement planning.

Project Need

The Town of Shelby contains approximately 4,716 residents located in west central Wisconsin
along the Mississippi River. The Town is bordered by the City of La Crosse to the west with
wooded bluffs and coulees throughout. Most of the agricultural areas are located to the east. The
Town of Shelby was has owned and operated a municipal water system since 1955.

The Town of Shelby Sanitary District #2 provides water and sewer services to the Town. It
served 474 customers in 2017, and this number is anticipated to increase. The Town has
reported that multiple private wells within the Town have high levels of iron, to the point where
household plumbing and appliances are being compromised. The Town is interested in extending
its water system to provide quality water to its residents as well as provide a higher level of fire
protection. The Town is also desiring to characterize and document the existing state of its
current water system. For the prudent and efficient use of limited financial resources, it is
essential that the Town'’s water system facilities be prepared for short term as well as long term
needs. This report is a comprehensive plan for the existing and future anticipated needs of the
Town’s drinking water facilities and distribution system.

What the Town calls “systems” in the contract, this report will call “pressure zones” or “zones” for
clarity. The “system” in this report is the collection of all water mains, wells, tanks, pumping
station, valves, hydrants and all other water facilities owned and operated by the Town.

Scope
Task 1 — Existing Areas Served by Arbor Hills, Wedgewood and
Skyllne Water Systems (Existing Water Distribution System)

Review existing service area planning reports including past planning studies, and
available Town planning and other related documents.

e Utilize La Crosse County Lidar Mapping to evaluate each system.

e Meet with and review information from appropriate planning individuals or agencies.

SHLBY 145278
Page 3



| e Create one map of the boundaries of the Water Utility’s existing water service pressure
zones.

0.2.2 | Task 2 — Water Needs Analysis

e Three existing and one potential future service area will be reviewed for water needs as
described above.

e Estimates of water needs will be developed based on projections of service population,
land use and probable user consumption characteristics. Historical sales and pumpage
statistics, and experience history information will be used to project future water needs.
Overall water needs will be characterized by major customer classification and presented
in terms of average, maximum, and peak conditions.

e Animportant first step will be to review the current service area needs. Then future
service area expansion scenarios and growth projections will be evaluated by
spreadsheet analysis. Special large volume customer requirements are not included in
this study, but can be investigated separately.

‘ e Fire protection needs will be investigated for planning sub-districts. General flow capacity

requirements will be outlined based on typical land use classifications, ISO and industry
standards, and applicable codes or regulations. These estimates will be used to evaluate
the adequacy of existing supply, storage, and distribution systems.

0.2.3 | Task 3 — Review of Existing Facilities

The Town owns four-supply and four-underground storage facilities that operate in three separate
pressure zones. This task involves the inspection and/or review and evaluation of all existing
water system facilities owned, operated and maintained by the Town of Shelby that are used and
useful in serving the Town water system. Water system facilities to be reviewed include:

Water supply facilities

Pumping facilities, equipment and appurtenances

Water storage facilities

Transmission and distribution piping (paper review)

Hydrants, valves and services (paper review)

Review and evaluate historical well performance based on available Town records.
Review facility and equipment historical maintenance records where available.
Review historical infrastructure replacement program based on available records

0.2.4 | Task 4 — Technical Memo, Evaluation and Recommendations

Improvements planning involves the systematic evaluation of capital improvements required to
either correct existing service or operational deficiencies, or support planned future service area
growth. Improvements required to address existing deficiencies include such items as age,
obsolescence and operational limitations or pressure/flow deficiencies with the existing
distribution system. Water system improvements required to support future service area growth
may include additional pressure zones and/or zone boundary modifications, booster pumping,
distribution storage, or upgrading and expansion of the distribution system. Possible water
system improvements that will be evaluated include:

e Expand distribution system into new service areas
e Connect existing pressure zones for efficiencies and reliability
e Need for new supply wells

2018 WATER SYSTEM MASTER PLAN SHLBY 145278
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0.3

111

1.1.2

1.13

Supply/storage/booster pumping system improvements
Standby power

Replacement of small or substandard water mains
Major trunk main extensions or improvements

As part of the improvement planning process, estimates of probable cost will be developed for all
recommended improvements. Cost estimates will be based on current year dollars, and will
include provisions for legal, administrative and engineering cost components.

Report Format

The format of this report will follow the outline prescribed in the signed agreement. Each task will
be specifically addressed in a clear and concise manner. The main objective of this report is
depict how the Town’s water system was constructed as of February 2018 and how the Town
intends to serve water to future areas.

Existing Water Distribution System

This section summarizes how the Town’s existing water system is constructed and operated as of
February 2018. For this report, the existing system is defined as all water mains and facilities
constructed as of February 19, 2018.

Water System Schematic

The existing water system schematic is shown in Figure 1-1. The water system is comprised of
three separate pressure zones: Arbor Hills, Wedgewood and Skyline. The three pressure zones
operated at three difference hydraulic grade lines and cannot be interconnected without
additional pumping facilities and/or pressure reducing valves.

Chapter 3 will provide an in-depth review of all facilities in each pressure zone.

Water System Map

The existing water system map is shown in Figure 1-2. The Wedgewood pressure zone lies in the
center of the Town’s water system, with the Arbor Hills zone to the north and Skyline zone to the
southeast. A pressure reducing valve within the Wedgewood zone reduces pressure to the
homes south of State Highway 33 (STH 33), otherwise known as the terraces. The Wedgewood
and Arbor Hills zones are in close proximity. The Skyline zone, however, is relatively remote from
the other two zones.

Planning Area

SEH and the Town met on February 26, 2018 to discuss potential areas to be served based on
the Town’s near term and long term needs. Figure 1-3 shows the existing and future service
areas. Approximately 695 additional units are anticipated to be added to the existing 472 current
customers. This number of 695 additional units may change over time, and acts as the planned
number of additional units that the calculations of this report plan for. As this number changes,
the results of this report should also be updated.
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1.1.4 | Service Area Elevations

The Town of Shelby is located along the Mississippi River, located where the upper Driftless Area
descends to the Mississippi River Valley. The Town'’s topography is highly varied, with elevations

changing tens of feet over short distances. In the water service area in Figure 1-3, the elevations

range from 660 feet to 1270 feet.

According to Wisconsin Statue NR 811.70(4), water mains must have pressure on the range of
35 to 100 psi. This corresponds to a maximum elevation range of 150 feet within a given
pressure zone. Based on the range of elevations in the Town, multiple pressure zones are
required.

Figure 1-4 depicts the elevations in the water service area. The elevations between each
pressure zone differ on the order of 100 to 400 feet. The high variability in elevation will make
planning critical for the Town’s water system, as the Town will need to understand how a site’s
elevation will affect how it may be served public water.

(This space intentionally left blank)
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2  Water Needs Analysis

This sections reviews the historical water use of the Town and provides projections of future
water needs for the future service areas in Figure 1-3.

2.1 | Historical Water Use
2.1.1 Total Water Use

Water sales and pumping records from the Wisconsin Public Service Commission (PSC) were
reviewed and are summarized in Table 2-1. In 2016, the Town pumped around 82,000 gallons
per day (gpd) on an annual average basis. The maximum day demand in 2016 was reported to
be 244,000 gpd. In 2012, a drought year, the maximum day demand was reported to be
315,000 gpd.

Table 2-1: Historical Water Use

Average Day Maximum Day

Year (gpd) (gpd)

2008 98,350 182,000
2009 99,079 196,000
2010 92,449 192,000
2011 103,375 213,000
2012 105,473 315,000
2013 94,332 284,000
2014 80,800 238,000
2015 84,082 192,000
2016 82,153 244,000
2017 84,397 280,000

Historical monthly water data supports the argument to use year 2012 as the design basis. A
comparison of monthly water use between year 2012 and year 2017 is shown in Figure 2-1. A
drastic difference is seen in the monthly water use in year 2012 during the summer months, when
rainfall was lacking. In year 2017, on the other hand, more timely rainfall occurred during the
summer months. The lack of rainfall in year 2012 drove up the summer water use, especially the
maximum day demand.

2.1.2 | Per-Capita Water Use

Historical water use can be used to predict future water needs if properly characterized. Typically,
water use can be related to the service population of a utility. Because the entire Town population
is not served by the Town’s water system, the entire Town population cannot be used. Instead,
an estimate of the service population can be calculated based on the reported number of
customers each year, multiplied by the 2010 census value of 2.45 persons per home.

2018 WATER SYSTEM MASTER PLAN SHLBY 145278
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" Table 2-2 shows the historical per-capita water use in the Town. From 2014 to 2017, the Town
pumped approximately 72 gallons per capita per day (gpcd) on an annual average basis,
representing water use in a typical year. In 2012, a drought year, the Town pumped 276 gpcd on
the maximum day. For future planning purposes, an average day per-capita demand of 72 gpcd
will be used for typical water use with a maximum day demand of 276 gpcd to account for
drought lawn watering.

There was a drastic shift in the number of customers from year 2011 to year 2012. During this
period, the Wedgewood Terraces were connected to the system. It is believed the values for
2011 do not fully represent the water system during this transition period. Thus, the year 2011
values are not being used for planning.

Table 2-2: Historical Water Use on Per-Capita Basis

Estimated Average Day

Served Demand Maximum Day
Year Population? (gpcd) Demand (gpcd)
2008 677 145 269
2009 677 146 289
2010 704 131 273
2011 704 147 303
2012 1,143 92 276
2013 1,143 83 248
2014 1,155 70 206
2015 1,155 73 166
2016 1,153 71 212
2017 1,156 73 242

1. Population based on 2.45 persons per household from 2010 census

2.1.3 | Water Use by Zone

Because the water system is split into three distinct, hydraulically disconnected pressure zones, it
is imperative to properly quantify the historical water use of each zone. In January 2017, the
Town reported the number of customers and the total water use in each zone, shown in

Table 2-3 and Figure 1-1.

Table 2-3: Water Services per Pressure Zone
Total Water
Pressure Service Percent Use Percent
Zone Connections | Customers (gpd) Water Use
Arbor Hills 103 22% 18,114 21%
Skyline 61 13% 12,570 15%
Wedgewood 308 65% 53,956 64%
Total 472 100% 84,641 100%
2018 WATER SYSTEM MASTER PLAN SHLBY 145278
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2.2

Table 2-3 shows there is a very close relationship to the number of customers and the total water
use in terms of percentages. Thus, for future planning, the number of customers will be used to
predict future water needs in each pressure zone.

Future Water Needs Projections

The Town is seeking to extend service a number of existing units within the Town and provide the
ability to serve water to future developments when they occur.

Figure 2-1 showed the layout of the units in the service area. In total, the Town currently serves
472 units and plans to serve approximately 1,043 units, an increase of 221 percent. Because the
Town is almost entirely residential, the future water needs should scale proportionally with the
service population. Thus, the town could expect a future water need of 221 percent of current
needs.

As Table 2-1 previously showed, water needs vary from year to year. Year 2012 was a drought
year and represents a condition of high lawn watering. Using the values from Section 2.1.2 of

72 gpcd for average day (AD) demand (typical-year) and 276 gpcd for maximum day (MD)
demand (drought year), Table 2-4 sets the future total maximum day demand of approximately
705,000 gpd on a drought year. Typical annual day water use from year to year would be around
184,000 gpd. Table 2-4 was calculated according to Equation 1 and Equation 2.

Table 2-4: Future Water Needs

Typical-Year Drought-Year
Average Day Maximum Day
Period Units (gpd) (gpd)
2012-2017 472 82,858 315,000
Future 2040 | 1,043 184,000 705,000

Equation 1 (Typical Year)

ADrypicqr = Units x 2.45 persons /unit x 72 gpcd

Equation 2 (Drought-Year):

MDp,ougne = Units x 2.45 persons funit x 276 gpcd

Equation 3 (Drought-Year):

Peak Flowp,oygne = Units x 0.78 gpm/unit

Peak flow rate will be of concern to the Town wherever closed loop pressure zones are
constructed in the future. Equation 3 provides a means to estimate peak flow in a drought year
with a typical peak factor of 1.65 and is more conservative than NR 110.13(c)(2). Equation 3
does not account for fire protection and fire protection must be added.

2018 WATER SYSTEM MASTER PLAN
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Future Pressure Zones

Water service is drastically affected by elevation, because elevation and pressure are connected.
Figure 1-4 showed a color representation of the elevations in the Town of Shelby. Due the high
variation in elevation from location to location in the Town, future pressure zones must be
determined in order to allocate future demands for future capital improvements.

Figure 2-1 showed the planned pressure zones with the number of units per zone. Figure 2-1 will
be the basis for determining future water needs per pressure zone. If a zone is dependent upon
another zone for supply, the demands that zone must be added to the supplying zone.

Table 2-5 provides the estimates of future water needs with the full expansion of the water
system. By 2040, if all existing units connect to the Town’s water system and development
occurs, the future maximum day demand could be as high as 0.79 mgd (789,100 gpd), equal to a

flow rate of approximately 550 gpm.

Table 2-5: Future Water Needs per Pressure Zone

Planned Typical Average Drought Maximum
Pressure Zone Units Day Demand (gpd) | Day Demand (gpd)
Wedgewood 424 74,800 286,700
Wedgewood PRV 230 40,600 155,500
Willow Way 35 6,200 23,700
Horseshoe Place 31 5,500 21,000
Skyline 88 15,500 59,500
Arbor Hills 359 63,300 242,800
Total 1,167 205,900 789,100

(This space intentionally left blank)
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3 |

3.1

3.2

Review of Existing Facilities

This section provides an in-depth review of all facilities in the Town’s water system. SEH toured
all well facilities on February 26 & 27, 2018 to assess each facility. The Town provided a
maintenance record of each facility, shown in Appendix B.

Supply Wells

A summary of all supply wells is shown in Table 3-1. The total capacity of all wells is
approximately 1.10 million gallon per day (mgd), assuming the wells may be continuously
pumped 24 hours per day. It is common for utilities to remove a well from service for a short
period for routine maintenance and/or repairs. Table 3-1 shows what the firm capacity would be
with the largest well offline. The following sections provide a detailed review of each well facility.

Table 3-1: Water Supply Wells

Daily

Capacity Capacity

Well Name (gpm) (mgd)?

Wedgwood Well #1 150 0.22
Wedgwood Well #2 155 0.22
Arbor Hills Well #1 210 0.30
Skyline Well #1 250 0.36
Total Capacity 1.10
Minus Largest Well 0.36
Firm Capacity 0.74

1. Assumes the well may be continuously pumped 24 hours
per day with all other wells operating.

Storage Tanks

A summary of all storage tanks is shown in Table 3-2. Each storage tank is a buried reservoir. All
tanks, except for the Arbor Hills Tank #1, are floating system tanks. Arbor Hills Tank #1 requires
high service pumps to be utilized. As previously stated, the maintenance record of each facility is
shown in Appendix B.

Table 3-2: Water Storage Facilities

Tank Name Construction (c;ZFI)I?)CnIg
Arbor Hills Tank #1 Buried Concrete 44,000
Skyline Tank #2 Buried Concrete 10,000
Skyline Tank #3 Buried Concrete 37,000
Wedgewood Tank #4 Buried Concrete 152,000

Total Capacity 243,000
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3.3 | Walkthrough of All Facilities

3.3.1.1 | Wedgewood Well #1
3.3.1.1.1 | Description
The Wedgewood Well #1 site contains a supply well within a well house.

3.3.1.1.2 | Location

Wedgewood Well #1 is located on Wedgewood Drive East (N43.792962°, W91.199289°) within
the Wedgewood pressure zone. This well is one of two wells in the Wedgewood zone.

3.3.1.1.3 | Borehole

The well was constructed in 1956. A six-inch borehole was drilled to a depth of 375 feet below
the ground surface (bgs) elevation of approximately 723 feet. A 12-inch casing was constructed
to a depth of 63 feet, and a 6-inch casing was constructed to a depth of 130 feet bgs. As of
December 2017, the static water level was 119 feet bgs. The well construction report is contained
in Appendix C.

The well casing terminates 12 inches above the finished floor with a concrete collar. A welded
well seal exists, which is bolted to the concrete collar. A 1-1/4" well vent exists, terminating 24
inches above finished floor (aff). An air release valve and a smooth end sample tap on top, with
the down-turned screen for the air release valve located 24 inch aff. An airline is installed which
can be used to manually measure the water level.

3.3.1.1.4 | Well Pump

The well pump is a submersible style pump with a 30 HP motor, set at a depth of 169 feet bgs.
When activated, the well operates at a rate of 150 gpm, with a pumping water level of 149 feet
bgs. The well pump does not have a variable frequency drive.

3.3.1.15 Process

From the well, the water passes through a proof-of-flow switch, then a tee for a fire hose
connection, then a spin flow meter, then a swing check valve, then chlorine injection (-45°), then
fluoride injection (-45°), then a shut off valve, then a threaded end sample tap with pressure
gage, and then enters the Wedgewood distribution system.

The engineer observed the treated water sample tap was threaded and should be changed to a
smooth end sample tap. The shut off valve should be relocated so the chemical injections points
are downstream of the last shutoff valve. Moderate to substantial corrosion existed on the spool
piece with the chemical injection points, and this piping should be replaced or restored with
chemical resistant paint. At the time of the inspection, it was unknown if the check valve was
functional. The engineer recommends the check valve be tested.

3.3.1.1.6 | Operation

The well pump is automatically controlled according to the levels in the Wedgewood Tank.
Wedgewood Valley Well #1 rotates lead and lag position with Wedgewood Valley Well #2.

The operator reported no concerns if the well was continuously pumped with other wells.
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3.3.1.1.7 | Chemical Equipment

The well injects 12.5 % sodium hypochlorite (chlorine) and 20 % hexafluorosilicic acid (fluoride)
into the raw ground water using Jesco MAGDOS LK peristaltic pumps. Chemical pumps
automatically activated and deactivated with the well pump, but are manually set for
concentration. The proof of flow switch on the well process piping activates and deactivates the
chemical pumps. A manual switch allows the operator to ventilate the chemical room.

Chemicals are measured by scales, accurate to £ 0.01 pounds. Chemicals are delivered in 5
gallons jugs, which act as the storage tanks. No day tank is present. An eye wash station is
installed.

The engineer observed corroded piping and electrical components around the chemical feed
pumps. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets. Chemical resistant paint should be placed
where previous coatings have deteriorated. The chemicals are located in a room separate from
the process piping, but are not separated from each other. Ventilation should be automatically
activated with the door opening.

3.3.1.1.8 | Auxiliary Power
This well does not have any sources of auxiliary power.

3.3.1.1.9 | Floor Drain
The floor drain discharges to sanitary sewer.

3.3.1.1.10 | Security

Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum. No fence or intrusion alarms present.

3.3.1.1.11 | Site Grading
The site is graded to move water away from the building.

3.3.1.1.12 | Other Observations

The engineer observed exposed wire nuts on the exterior of the building, and recommends a
qualified electrician inspect this wiring.

Valve may be in need of exercise. Use caution as valves may be seized and could break.
3.3.1.2 | Wedgewood Well #2

3.3.1.2.1 | Description
The Wedgewood Well #2 site contains a supply well within a well house.

3.3.1.2.2 | Location

Wedgewood Well #2 is located on Vista Drive (N43.798490°, W91.197804°) within the
Wedgewood pressure zone. This well is one of two wells in the Wedgewood zone.

3.3.1.2.3 | Borehole

The well was constructed in 1981. A six-inch borehole was drilled to a depth of 503 feet below
the ground surface (bgs) elevation of approximately 842 feet. A 12-inch casing was constructed
| to a depth of 46 feet, and a 6-inch casing was constructed to a depth of 218 feet bgs. As of
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' December 2017, the static water level was 185 feet bgs. The well construction report is contained
in Appendix C.

The well casing terminates 36 inches above the finished floor with a concrete collar. A welded
well seal exists, which is bolted to the concrete collar. A 1-1/4" well vent exists, terminating 24
inches above the concrete collar. An air release valve and a smooth end sample tap on top, with
the down-turned screen for the air release valve located 24 inch aff. An airline is installed which
can be used to manually measure the water level.

The engineer observed the well seal plate to be moderately corroded: grinding and re-painting is
recommended.

3.3.1.24 | Well Pump

The well pump is a submersible style pump with a 30 HP motor, set at a depth of 357 feet bgs.
When activated, the well operates at a rate of 155 gpm, with a pumping water level of 265 feet
bgs. The well pump does not have a variable frequency drive.

3.3.1.25 Reservoir

One buried concrete reservoir is near the well site up the hill. The total volume is 152,000
gallons. The overflow elevation is 962.5 feet.

3.3.1.2.6 Process

From the well, the water passes through a proof-of-flow switch, then a wafer check valve, then a
spin flow meter, then a shut off valve, then chlorine injection (-45°), then fluoride injection (-45°),
then a smooth end sample tap with pressure gage, then a tee for a fire hose connection, and
then enters the Wedgewood distribution system.

The engineer observed moderate to substantial corrosion existed on the spool piece with the
chemical injection points, and this piping should be replaced or restored with chemical resistant
paint. At the time of the inspection, it was unknown if the check valve was functional. The
engineer recommends the check valve be tested. All process piping is in need of paint
restoration. Floor seals are required at every process pipe penetration through the concrete floor.

3.3.1.2.7 | Operation

The well pump is automatically controlled according to the levels in the Wedgewood Tank.
Wedgewood Valley Well #2 rotates lead and lag position with Wedgewood Valley Well #1.

The operator reported no concerns if the well were continuously pumped with other wells.

3.3.1.2.8 | Chemical Equipment

The well injects 12.5 % sodium hypochlorite (chlorine) and 20 % hexafluorosilicic acid (fluoride)
into the raw ground water using Jesco MAGDOS LK peristaltic pumps. Chemical pumps
automatically activated and deactivated with the well pump, but are manually set for
concentration. The proof of flow switch on the well process piping activates and deactivates the
chemical pumps. A manual switch allows the operator to ventilate the chemical room.

Chemicals are measured by scales, accurate to £ 0.01 pounds. Chemicals are delivered in 5
gallons jugs, which act as the storage tanks. No day tank is present. An eye wash station is
installed.
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The engineer observed corroded piping and electrical components around the chemical feed
pumps. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets. Chemical resistant paint should be placed

where previous coatings have deteriorated. The chemicals are located in a room separate from
the process piping, but are not separated from each other. Ventilation should be automatically
activated with the door opening.
3.3.1.2.9 | Auxiliary Power
This well is able to receive auxiliary power from a portable generator.
3.3.1.2.10 | Floor Drain
The floor drain discharges to grade.
3.3.1.2.11 | Security
Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum. No fence or intrusion alarms present.
3.3.1.2.12 | Site Grading
The site is mostly graded to move water away from the building; the area behind building
between the building and the new retaining wall is not adequately graded to move water away
from the building. The grading should be lowered and sloped to prevent standing water and water
flowing into the building foundation. The exterior grade should be at least 6 inches below the floor
elevation of the building.
3.3.1.2.13 | Other Observations
Valve may be in need of exercise. Use caution as valves may be seized and could break.
3.3.1.3 | Wedgewood Pressure Reducing Valve
3.3.1.3.1 | Description
Units in the Wedgewood Terraces south of State Highway 33 were experiencing high pressure. A
pressure reducing valve was constructed, and was last installed on Hiawatha Avenue
(N43.790008°, W91.201967°).
3.3.1.3.2 | Operation
The pressure reducing valve uses a hydraulic pilot to automatically maintain downstream
pressure. The valve is set to maintain a downstream pressure of approximately 65 psi +. A data
sheet of the pressure reducing valve is in Appendix E.
3.3.1.4 | Arbor Hills Well #1
3.3.1.4.1 | Description
The Arbor Hills Well #1 site contains a supply well, three booster pumps, one hydropneumatic
tank within a well house. The site also contains a buried reservoir and one portable electric
generator.
3.3.1.4.2 | Location
The Arbor Hills Well #1 is located on Thistledown Drive (N43.809042°, W91.192388°) within the
| Arbor Hills pressure zone. This well is the only well in the Arbor Hills zone.
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3.3.1.4.3 | Borehole

33144

3.3.14.5

3.3.14.6

3.3.14.7

3.3.14.8

The well was constructed in 1970. A ten-inch borehole was drilled to a depth of 802 feet below
the ground surface (bgs) elevation of approximately 1,141 feet. An 18-inch casing was
constructed to a depth of 17 feet, and a 10-inch casing was constructed to a depth of 611 feet
bgs. As of December 2017, the static water level was 490 feet bgs. The well construction report
is contained in Appendix C.

The well casing terminates 12 inches above the finished floor with a concrete collar. A welded
well seal exists, which is bolted to the concrete collar. A 1-1/4” well vent exists, terminating 24
inches above the concrete collar. An air release valve and a smooth end sample tap on top, with
the down-turned opening for the air release valve located 24 inch aff. An airline is installed which
can be used to manually measure the water level.

The engineer observed the well seal plate and process piping to be moderately corroded. Paint
had fallen off some parts. The screen was missing from the air release valve.

Well Pump

The well pump is a submersible style pump with a 40 HP motor, set at a depth of 600 feet bgs to
the bottom of intake. When activated, the well operates at a rate of 210 gpm, with a pumping
water level of 520 feet bgs. The well pump does not have a variable frequency drive.

Booster Pumps

Two vertical turbine high service pumps and one submersible jockey pump is used at this site.
The pump curves are included in Appendix D, showing the pump make and model numbers.
Variable frequency drives are used to maintain a constant pressure, and the flows are buffered
with the use of a hydropneumatic tank.

Hydropneumatic Tank

A 3,000 gallon hydropneumatic tank is used to equalize system demands and the operation of
the booster pumps. The tank is constructed of steel and is located in the basement of the well

house. Two air compressors are used to maintain pressure on the air side of the bladder in the
tank.

Ground Storage Tank

A 44,000 gallon buried concrete reservoir is located below the well house. The well pumps water
into the reservoir and the booster pumps draw water from the reservoir. The reservoir is lower
than the service connections in the Arbor Hills pressure zone, and booster pumps are thus
required. The overflow elevation is 1140.5 feet +.

Process

From the well, the water passes through a proof-of-flow switch, then a swing check valve, then a
shutoff valve, then turns up to vertical flow, then chlorine injection (0° horizontal), then fluoride
injection (0° horizontal), then makes U-turn back down for an air break, then turns horizontal,
then a smooth end sample tap, then passes a tee for a fire hose connection, and then falls into
the buried reservaoir.

From the reservoir, the water is pumped by one of three booster pumps (two high service vertical
turbine and one submersible jockey pump), through a check valve, to a hydropneumatic tank,
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" and then to the distribution system. Between the booster pumps and hydropneumatic tank is a
smooth end sample tap, a pressure gage and an electronic pressure transducer.

The engineer observed moderate corrosion on process piping, and this piping should be replaced
or restored with chemical resistant paint. At the time of the inspection, it was unknown if the
check valves were functional. The engineer recommends the check valve be tested. Some
process piping is in need of paint restoration. Floor seals are required at every process pipe
penetration through the concrete floor.

3.3.1.49 | Operation

The well pump is automatically controlled according to the levels in the Arbor Hills Tank on site.
Variable frequency drives (VFDs) on each of the three booster pumps maintain constant pressure
in the hydropneumatic tank of approximately 117 psi +, measured 3 + feet above floor elevation
(1140.5 + feet) for a hydraulic grade line of approximately 1414 feet. The small jockey pump
operates whenever low flow occur. When flow is increased or a hydrant is opened, one or both of
the high service vertical turbine pumps activate(s).

The operator reported no concerns if the well were continuously pumped with other wells.

3.3.1.4.10 | Chemical Equipment

The well injects 12.5 % sodium hypochlorite (chlorine) and 20 % hexafluorosilicic acid (fluoride)
into the raw ground water using Jesco MAGDOS LK peristaltic pumps. Chemical pumps
automatically activated and deactivated with the well pump, but are manually set for
concentration. The proof of flow switch on the well process piping activates and deactivates the
chemical pumps. A manual switch allows the operator to ventilate the chemical room.

Chemicals are measured by scales, accurate to £ 0.01 pounds. Chemicals are delivered in 5
gallons jugs, which act as the storage tanks. No day tank is present. An eye wash station is
installed.

The engineer observed corroded piping and electrical components around the chemical feed
pumps. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets. Chemical resistant paint should be placed
where previous coatings have deteriorated. The chemicals are located in the same room as the
process piping, and future improvements may require the addition of two separate chemical
rooms.

3.3.1.4.11 | Auxiliary Power

This well is able to receive auxiliary power from a portable generator, which is located on this
site. The generator is Onan brand and is rated for 75 kW in 3-phase and 50 kW in single phase.
The generator is mounted on a trailer and can be connected to any single well except for
Wedgewood Well #1. Data for the generator is in Appendix F.

3.3.1.4.12 | Floor Drain
The floor drain discharges to grade.

3.3.1.4.13 | Security
Locking door, but no intrusion alarm.
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3.3.1.4.14 | Site Grading
Site drains away from the building.
3.3.1.4.15 | Other Observations

Process piping was in need of recoating. The upturn bend between the well and the reservoir
show include an air vacuum/air release valve to prevent siphoning and remove air pockets.
Valve may be in need of exercise. Use caution as valves may be seized and could break.

3.3.1.5 | Skyline Well #1

3.3.1.5.1 | Description
The Skyline Well #1 site contains a supply well within a well house. Just up the hill from the site
to the south are the Skyline reservoirs, which are operated as one tank.

3.3.1.5.2 | Location
The Skyline Well #1 is located on Hagen Road (N43.779462°, W91.194042°) within the Skyline
pressure zone. This well is the only well in the Skyline zone.

3.3.1.5.3 | Borehole
The well was constructed in 1967. An eight-inch borehole was drilled to a depth of 457 feet below
the ground surface (bgs) elevation of approximately 842 feet. A 12-inch casing was constructed
to a depth of 84 feet, and an 8-inch casing was constructed to a depth of 322 feet bgs. As of
December 2017, the static water level was 198 feet bgs. The well construction report is contained
in Appendix C.
The well casing terminates 12 inches above the finished floor with a concrete collar. A welded
well seal exists, which is bolted to the concrete collar. A 1-1/4" well vent exists, terminating 24
inches above the concrete collar. An air release valve and a smooth end sample tap on top, with
the down-turned screen for the air release valve located 24 inch aff. An airline is installed which
can be used to manually measure the water level.
The engineer observed the well seal plate to be moderately corroded.

3.3.1.54 | Well Pump
The well pump is a submersible style pump with a 40 HP motor, set at a depth of 316 feet bgs.
When activated, the well operates at a rate of 250 gpm, with a pumping water level of 228 feet
bgs. The well pump does not have a variable frequency drive.

3.3.1.5.5 | Reservoirs
Two buried concrete reservoirs are near the well site within the hill. One is 10,000 gallons and the
other is 37,000 gallons. Collectively the total volume is 47,000 gallons and the two tanks are
operated as one tank. The overflow elevation of the tanks is 1074.0 feet.

3.3.1.5.6 | Process
From the well, the water passes through a wafer check valve, then a proof-of-flow switch, then a
smooth end sample tap with pressure gage, then a spin flow meter, then a shut off valve, then
chlorine injection (-45°), then fluoride injection (-45°), then a smooth end sample tap, then a
shutoff valve, and then enters the Skyline distribution system.
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3.3.15.7

3.3.158

3.3.15.9

3.3.1.5.10

3.3.1511

3.3.15.12

3.3.15.13

" The engineer observed moderate to substantial corrosion existed on the spool piece with the

chemical injection points, and this piping should be replaced or restored with chemical resistant
paint. At the time of the inspection, it was unknown if the check valve was functional. The
engineer recommends the check valve be tested. Some process piping is in need of paint
restoration. Floor seals are required at every process pipe penetration through the concrete floor.

Operation
The well pump is automatically controlled according to the levels in the Skyline Tank.

The operator reported no concerns if the well were continuously pumped with other wells.

Chemical Equipment

The well injects 12.5 % sodium hypochlorite (chlorine) and 20 % hexafluorosilicic acid (fluoride)
into the raw ground water using Jesco MAGDOS LK peristaltic pumps. Chemical pumps
automatically activated and deactivated with the well pump, but are manually set for
concentration. The proof of flow switch on the well process piping activates and deactivates the
chemical pumps. A manual switch allows the operator to ventilate the chemical room.

Chemicals are measured by scales, accurate to £ 0.01 pounds. Chemicals are delivered in 5
gallons jugs, which act as the storage tanks. No day tank is present. An eye wash station is
installed.

The engineer observed corroded piping and electrical components around the chemical feed
pumps. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets. Chemical resistant paint should be placed
where previous coatings have deteriorated. The chemicals are located in a room separate from
the process piping, but are not separated from each other. Ventilation should be automatically
activated with the door opening.

Auxiliary Power
This well is able to receive auxiliary power from a portable generator.

Floor Drain

The floor drain discharges to grade.

Security

Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum. No fence or intrusion alarms present.

Site Grading

The site is in immediately need of grading work. The DNR (Charlie Cameron) ordered the ground
around the site be lowered below the floor elevation and not be embanked against the building
wall. The engineer recommends the site be promptly designed and contracted to construct the
site around the well house to the appropriate arrangement.

Other Observations

Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum. Paint on concrete walls was deteriorated. Several electrical sockets were highly
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3.4

3.4.1

3.4.2

corroded and should be inspected and repaired by a qualified electrician. Several areas of paint
were eroded on the concrete walls.

A crack exists in the rear wall of the well house, which is currently holding the weight of the sail
bearing against it. This wall holds the electrical equipment of the well house.

The door auto-close mechanism was not-functional. The door should close automatically to
prevent freezing or security issues.

Valve may be in need of exercise. Use caution as valves may be seized and could break.

Existing System Hydraulics

The water system should be checked for its ability to provide pressure and fire protection to its
customers. Wisconsin Chapter NR 811.70(4) requires pressure to be between 35 and 100 psi at
ground level. Chapter NR 811.70(6) requires a minimum of 500 gpm flow at all points in the water
system network while maintaining 20 psi at all points in the water system network at ground level.

SEH constructed a water model of the Town’s water system in order to estimate the existing
pressure and fire protection abilities of the system. Using La Crosse County LIDAR elevation
data, accurate elevation data was imported into the water model. Calibration was not part of this
report scope, however, reasonable assumptions can be made about pipe C-factors. Table 3-3
reports which C-factors were assumed for each water main diameter.

Table 3-3: C-Factor
Assumptions

Diameter C-Factor
4-inch 110
6-inch 120
8-inch 130

12-inch 135

Static Pressure

Figure 3-1 shows the static pressure in the water system. In most locations, pressures are within
the NR 811.70 required range of 35 to 100 psi. There are areas where pressures exceed 100 psi,
such as along Highway 33 in the lower elevation area of the Wedgewood pressure zone, and the
lower areas of the Skyline pressure zone.

Available Flow for Fire Protection

Figure 3-2 shows the estimate available flow for fire protection at 20 psi in the water system,
according to the assumptions of the computer water model. Figure 3-2 points out some dead-end
areas and high elevation areas where the available flow is less than 500 gpm at 20 psi.
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3.5 | Supply & Storage Needs Analysis

Now that the water system hydraulics have been characterized, the future pressure zones have
been established and future water needs have been established, the supply and storage needs
of the system per pressure zone may be addressed.

The basic requirement for water supply and booster station capacity shall meet all of the following
parameters:

1. The total system supply shall meet or exceed the maximum day demand with the largest
well out of service.

2. Each pressure zone must have the ability to meet or exceed its own maximum day
demand with the largest well or booster pump out of service.

The basic requirements for storage shall at a minimum meet or exceed the sum of the following
two parameters:

1. Equalization storage on the maximum day (approximately 150,000 gallons per MGD),
equal to 120,000 gallons for the future maximum day demand of 0.79 mgd, divided
across all pressure zones designed to have storage.

2. Fire protection storage for each pressure zone must meet the Town’s minimum
1,000 gpm, which is greater than the requirement of NR 811.70. Each pressure zone will
be required to provide 1,000 gpm for three hours. Where storage is lacking, the fire
protection may be provided by reliable pumping stations with backup power supply and
redundant pumping units.

Thus, the minimum storage volume for the Town of Shelby is planned to be 300,000 gallons
upon full expansion of the water system. This volume does not take into account hydraulic
separation of the distribution system.

(This space left blank intentionally)
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3.5.1 |

Total System

Now that criteria has been established, the Town’s water system may be analyzed for supply and
storage. Table 3-4 provides an analysis of the system’s supply and storage capacity. Table 3-4
assumes the system is able to freely move water from any location to any other location, which is
currently not true. Interzone transfer stations (booster stations) and return flow valves would be
required to move water between the various pressure zones.

According to the assumptions of this report, Table 3-4 shows a minor deficiency in supply and a
somewhat substantial deficiency in storage upon full system expansion.

Table 3-4: Total System Analysis

Parameter Existing Future
Maximum Day Demand (gpd) 319,200 789,100
Firm Supply Capacity (gpd)?* 741,600
Firm Supply Mass Balance (gpd)3 422,400 -47,500
Firm Supply Mass Balance (gpm)?3 293 -33
Total Supply Capacity (gpd) 1,101,600
Total Supply Mass Balance (gpd) 782,400 312,500
Total Supply Mass Balance (gpm)3 543 217
Maximum Day Equalization Volume 50,000 120,000
Fire Protection Volume? 180,000 180,000
Total Storage Needs 230,000 300,000
Existing Elevated Storage Volume3 199,000 199,000
Storage Mass Balance (gallons)* -31,000 -101,000

1. Firm Supply is the total of all wells minus the largest well (Skyline Well #1).
2. Fire protection was calculated from 1,000 gpm for 3 hours.

3. Does not include the Arbor Hills tank, since the tank is not elevated.

4. A positive value indicated surplus and a negative value indicates deficiency.
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Wedgewood Pressure Zone

The Wedgewood pressure zone is anticipated to supply itself plus the future Willow Way and
Horseshoe Place pressure zones. Thus, the Wedgewood pressure zone must have sufficiency
supply and storage capacity to sustain the combined needs of these three pressure zones.

The Wedgewood pressure zone is analyzed in Table 3-5. According to the assumptions of this
report, Table 3-5 shows a mass balance deficiency of 188 gpm in the Wedgewood pressure zone
upon full system expansion when compared to the firm supply capacity. The firm supply
deficiency means that either a new well will be required or the Wedgewood zone will be
dependent upon the combination of Skyline and/or Arbor Hills for additional supply if one of the
wells are offline in the Wedgewood pressure zone.

Apart from supply, Table 3-5 shows a deficiency in fire protection storage of approximately
98,000 gallons (rounded to 100,000 gallons) upon full system expansion. Wedgewood has an
immediate need to provide additional fire protection.

Table 3-5: Wedgewood Analysis

Parameter Existing Future
Maximum Day Demand (gpd)* 208,300 486,900
Firm Supply Capacity (gpd)? 216,000
Firm Supply Mass Balance (gpd)3 7,700 -270,900
Firm Supply Mass Balance (gpm)?3 5 -188
Total Supply Capacity (gpd) 439,200
Total Supply Mass Balance (gpd) 230,900 -47,700
Total Supply Mass Balance (gpm)3 160 -33
Maximum Day Equalization Volume 30,000 70,000
Fire Protection Volume* 180,000 180,000
Total Storage Needs 210,000 250,000
Existing Storage Volume 152,000 152,000
Storage Mass Balance (gallons)® -58,000 -98,000

1. Includes Willow Way and Horseshoe Place.
2. Firm Supply is the total of all wells minus the largest well (Wedgewood Well #1).

3. A positive value indicated surplus and a negative value indicates deficiency.
4. Fire protection was calculated from 1,000 gpm for 3 hours.
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3.5.3 | Skyline Pressure Zone

The Skyline pressure zone is analyzed in Table 3-6. According to the assumptions of this report,
Table 3-6 shows a mass balance deficiency of 41 gpm in the Skyline pressure zone upon full
system expansion when compared to the firm supply capacity. The firm supply deficiency means
that either a new well will be required or the Skyline zone will be dependent upon the combination
of Wedgewood and/or Arbor Hills for additional supply if the Skyline well is offline.

Apart from supply, Table 3-6 shows a deficiency in fire protection storage of approximately
142,000 gallons (rounded to 150,000 gallons) upon full system expansion. Skyline has an
immediate need to provide additional fire protection.

Table 3-6: Skyline Analysis

Parameter Existing Future
Maximum Day Demand (gpd)? 41,200 59,500
Firm Supply Capacity (gpd)? 0
Firm Supply Mass Balance (gpd)3 -41,200 -59,500
Firm Supply Mass Balance (gpm)?3 -29 -41
Total Supply Capacity (gpd) 360,000
Total Supply Mass Balance (gpd) 318,800 300,500
Total Supply Mass Balance (gpm)3 221 209
Maximum Day Equalization Volume 6,000 9,000
Fire Protection Volume* 180,000 180,000
Total Storage Needs 186,000 189,000
Existing Storage Volume 47,000 47,000
Storage Mass Balance (gallons)® -139,000 -142,000
1. Includes Willow Way and Horseshoe Place.
2. Firm Supply is zero since Skyline has only one well.
3. A positive value indicated surplus and a negative value indicates deficiency.
4. Fire protection was calculated from 1,000 gpm for 3 hours.
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3.5.4 | Arbor Hills Pressure Zone

The Arbor Hills pressure zone is analyzed in Table 3-7. According to the assumptions of this
report, Table 3-7 shows a mass balance deficiency of 169 gpm in the Arbor Hills pressure zone
upon full system expansion when compared to the firm supply capacity. The firm supply
deficiency means that either a new well will be required or the Arbor Hills zone will be dependent
upon the combination of Wedgewood and/or Skyline for additional supply if the Arbor Hills well is
offline.

Apart from supply, Table 3-7 shows a deficiency in fire protection storage of approximately
172,000 gallons (rounded to 200,000 gallons) upon full system expansion. Arbor Hills has an
immediate need of approximately 150,000 gallons of storage to provide fire protection.

Table 3-7: Arbor Hills Analysis

Parameter Existing Future
Maximum Day Demand (gpd)? 69,600 242,800
Firm Supply Capacity (gpd)? 0
Firm Supply Mass Balance (gpd)3 -69,600 -242,800
Firm Supply Mass Balance (gpm)?3 -48 -169
Total Supply Capacity (gpd) 302,400
Total Supply Mass Balance (gpd) 232,800 59,600
Total Supply Mass Balance (gpm)3 162 41
Maximum Day Equalization Volume 10,000 36,000
Fire Protection Volume* 180,000 180,000
Total Storage Needs 190,000 216,000
Existing Storage Volume 44,000 44,000
Storage Mass Balance (gallons)® -146,000 -172,000
1. Includes Willow Way and Horseshoe Place.
2. Firm Supply is zero since Arbor Hills has only one well.
3. A positive value indicated surplus and a negative value indicates deficiency.
4. Fire protection was calculated from 1,000 gpm for 3 hours.
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Evaluation & Recommendations

4.1 | Existing Facility Maintenance
4.1.1 | Wedgewood Valley Well #1
4.1.1.1 | Process
1. Replace treated water sample tap with a smooth end sample tap.
2. The shut off valve should be relocated so the chemical injections points are downstream
of the last shutoff valve.
3. Moderate to substantial corrosion existed on the spool piece with the chemical injection
points, and this piping should be replaced or restored with chemical resistant paint.
4. Atthe time of the inspection, it was unknown if the check valve was functional. The
engineer recommends the check valve be tested.
5. Cautiously exercise valves in case valves have seized.
4.1.1.2 | Chemical Room
1. Corroded piping should be restored.
2. Corroded electrical components exist around the chemical feed pumps. A licensed
electrician should inspect these items.
3. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets.
4. Chemical resistant paint should be placed where previous coatings have deteriorated.
5. Ventilation should be automatically activated with the door opening.
4.1.1.3 | Auxiliary Power
1. Add a generator connection to the well house.
4.1.1.4 | Security
1. Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum.
2. Add intrusion alarm.
4.1.1.5 | Exterior
1. Exposed wire nuts were found on the exterior of the building. Have a licensed electrician
make required repairs.
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Wedgewood Well #2

4.1.2.1 | Borehole
1. The engineer observed the well seal plate to be moderately corroded. Repair the seal
plate.
4.1.2.2 Process
1. The engineer observed moderate to substantial corrosion existed on the spool piece with
the chemical injection points, and this piping should be replaced or restored with
chemical resistant paint.
2. Atthe time of the inspection, it was unknown if the check valve was functional. The
engineer recommends the check valve be tested.
3. All process piping is in need of paint restoration.
4. Floor seals are required at every process pipe penetration through the concrete floor.
5. Cautiously exercise valves in case valves have seized.
4.1.2.3 | Chemical Room
1. Corroded piping should be restored.
2. Corroded electrical components exist around the chemical feed pumps. A licensed
electrician should inspect these items.
3. Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets.
4. Chemical resistant paint should be placed where previous coatings have deteriorated.
5. Ventilation should be automatically activated with the door opening.
4.1.2.4 | Security
1. Doors were secured only by a locking knob, and should be upgraded with dead bolts as a
minimum.
2. Add intrusion alarm.
4.1.2.5 | Site Grading
1. The site is mostly graded to move water away from the building; the area behind building
between the building and the new retaining wall is not adequately graded to move water
away from the building. The grading should be lowered and sloped to prevent standing
water and water flowing into the building foundation. The exterior grade should be at
least 6 inches below the floor elevation of the building.
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4.1.3 | Arbor Hills Well #1
4.1.3.1 | Borehole

1.

2.

The well seal plate and process piping to be moderately corroded. Process piping paint
should be restored.

The screen was missing from the air release valve.

4.1.3.2 | Process

1.

The engineer observed moderate corrosion on process piping, and this piping should be
replaced or restored with chemical resistant paint.

At the time of the inspection, it was unknown if the check valves were functional. The
engineer recommends the check valve be tested.

Some process piping is in need of paint restoration.
Floor seals are required at every process pipe penetration through the concrete floor.
Cautiously exercise valves in case valves have seized.

The upturn bend between the well and the reservoir show include an air vacuum/air
release valve to prevent siphoning and remove air pockets.

4.1.3.3 | Chemical Room

1.

2.

4.

5.

Corroded piping should be restored.

Corroded electrical components exist around the chemical feed pumps. A licensed
electrician should inspect these items.

Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets.

Chemical resistant paint should be placed where previous coatings have deteriorated.

Ventilation should be automatically activated with the door opening.

4.1.3.4 | Security

1.

Add intrusion alarm.

4.1.4 | Skyline Well #1
4.1.4.1 | Borehole

1. The well seal plate and process piping to be moderately corroded. Process piping paint
should be restored.
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4.1.4.2 | Process

1.

4.

5.

The engineer observed moderate to substantial corrosion existed on the spool piece with
the chemical injection points, and this piping should be replaced or restored with
chemical resistant paint.

At the time of the inspection, it was unknown if the check valve was functional. The
engineer recommends the check valve be tested.

Some process piping is in need of paint restoration.
Floor seals are required at every process pipe penetration through the concrete floor.

Cautiously exercise valves in case valves have seized.

4.1.4.3 | Chemical Room

1.

2.

4.

5.

Corroded piping should be restored.

Corroded electrical components exist around the chemical feed pumps. A licensed
electrician should inspect these items.

Power strips and sockets should be located above and not below chemical work areas,
as chemicals drip onto power strips and sockets.

Chemical resistant paint should be placed where previous coatings have deteriorated.

Ventilation should be automatically activated with the door opening.

4.1.4.4 | Security

1.

2.

Add intrusion alarm.

The door auto-close mechanism was not-functional. The door should close automatically
to prevent freezing or security issues.

4.1.4.5 | Site Grading

1. The site is in immediately need of grading work. The DNR (Charlie Cameron) ordered the
ground around the site be lowered below the floor elevation and not be embanked
against the building wall. The engineer recommends the site be promptly designed and
contracted to construct the site around the well house to the appropriate arrangement.

4.1.4.6 | Building

1. Paint on concrete walls was deteriorated.

2. Several electrical sockets were highly corroded and should be inspected and repaired by
a qualified electrician.

3. Several areas of paint were eroded on the concrete walls.

4. A crack exists in the rear wall of the well house, which is currently holding the weight of
the soil bearing against it. This wall holds the electrical equipment of the well house.

|
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4.2 | Future Water System Pressure

The future pressure zones in Figure 2-1 were delineated based on pressures due to elevation.
Figure 4-1 shows what the future pressures in the system would be with the pressure zone in
Figure 2-1.

4.3 | Future Water System Improvements

Various deficiencies in the water system were found in this study, and the purpose of this section
is to provide recommended capital improvements to remedy the deficiencies. The following
recommendations have the expansion schedule of Figure 1-3 in mind, adjusted as required for
system reliability. Figures 4-2 shows a schematic of short term improvements. Figure 4-3 shows
a map of all short term and long term improvements.

4.3.1 | Short Term Improvements

The following short term improvements are intended to interconnect the system to provide

‘ redundancy and reliability for supply and storage. These improvements are in response to
deficiencies found previously in this report. Water mains would be constructed as the Town
extends service, and water mains are not specifically addressed case by case.

4.3.1.1 | Arbor Hills Well #2.

A new well in the Arbor Hills pressure zone (Arbor Hills Well #2 in Figure 4-2) would be
constructed to connect provide additional supply to both the Wedgewood and Arbor Hills
pressure zones. With Arbor Hills Well #2, a SCADA controlled flow control valve (Arbor Hills
Control Valve #1 in in Figure 4-2) transmission line to the Wedgewood pressure zone would be
constructed. With this arrangement, Arbor Hills Well #2 would provide redundancy to the Arbor
Hills pressure zone if the Arbor Hills well was offline, and likewise would provide redundancy to
the Wedgewood pressure zone if a Wedgewood well were offline through Arbor Hills Control
Valve #1.

The anticipated Arbor Hills Well #2 would have a maximum capacity of approximately 250 gpm
(similar to Skyline Well #1 and Arbor Hills Well #1) with a variable frequency drive. Arbor Hills
Control Valve #1 would contain a hydraulically operated pilot with orifice plate to set a fixed flow
rate from the Arbor Hills zone to the Wedgewood zone. Arbor Hills Control Valve #1 would be
constructed with Arbor Hills Well #2 and would be connected to the Arbor Hills Well #2 control
panel. Arbor Hills Control Valve #1 could be constructed in either an underground vault or an
above grade enclosure in the Wedgewood pressure zone, separate from the Arbor Hills Well #2
structure.

Additional water mains would be required to be constructed with Arbor Hills Control Valve #1.
The water mains will experience pressure on the order of 150 to 200 psi due to the descent in
elevation, and special engineering is required for the higher pressure. Approximately 0.3 miles
of water main could be required for Arbor Hills Control Valve #1, apart from service mains in
the vicinity and water mains previously discussed.

2018 WATER SYSTEM MASTER PLAN SHLBY 145278
Page 37



Pressure Zone Boundary

Water Main

%
; Parcels
7
L/

City of La Crosse

|l Township Boundary
Static Pressure

|:| Less than 35 psi
[ |s5t040psi

[ ] 40t045psi

[ ] 45t050psi

[ ] 50t055psi
[ 550 60 psi

[ | 60to65psi

[ | esto70psi
[ 70t0 75 psi

[ | 75t080psi

[ Jeotosspsi

[ | s5t090psi

[ ] 90to95psi

[ ] 95t0 100 psi
- Greater than 100 psi

__

Arbor Hills
Pressure Zone
HGL = 1410 feet

Wedgewood

Pressure Zone i
HGL = 963 feet (T,

City of
La Crosse

‘| Pressure Zone

Wedgewood

HGL = 963 feet

Path: C:\Projects\PT\S\SHLBY\145278\8-planning\GIS\Fig 4-1 Future Pressure.mxd

[0 v i

. B
H7 Willow Way
| Pressure Zone
Pl HGL = 1130 feet
=
. JI:’_——
_ 7
/ (& - {
o O
% B
f 4 // 1 |
e | ;
Town of
Shelby

Skyline
/— Pressure Zone
HGL = 1074 feet

o, e

Town of
Medary
! .
i |-'| |I T F
| ~ . | 3
z | o V
| S| S
) \
\ &) I
:\\;+ ™" II'I:I !
j.??;—I P

Town of
Barre
Arbor Hills
Pressure Zone
HGL = 1410 feet
Town of
Greenfield
}N\
0 1,000 2,000 4,000

I N et

329 Jay Street, Suite 301
La Crosse, WI 54601-4034
PHONE: 608.782.3161
FAX: 888.908.8166
TF: 800.325.2055
www.sehinc.com

Project: SHLBY 145278
Print Date: 5/22/2018

Map by: jbohnert

Projection: NAD_1983_HARN_
WISCRS_LaCrosse_County_Feet
Source: SEH File

Future Static Pressure
2018 Water System Evaluation
Town of Shelby, Wisconsin

Figure
4-1

for any damages which arise out of the user's access or use of data provided.

This map is neither a legally recorded map nor a survey map and is not intended to be used as one. This map is a compilation of records, information, and data gathered from various sources listed on this map and is to be used for reference purposes only. SEH does not warrant that the Geographic Information System (GIS) Data used to prepare this map are error free, and SEH does not represent that the GIS Data can be used for navigational, tracking, or any other purpose requiring exacting measurement of distance or direction or precision in the depiction of geographic features. The user of this map acknowledges that SEH shall not be liable




Arbor Hills
Tower #1
150,000

Gallons

Arbor Hills

48 gpm Firm
Supply Required

Overflow = 1410

Pressure Zone 4—.
(103 Services)

DX

Overflow = 1140.5

Tank #1
44,000
Gallons

210 gpm

Tank #4
152,000
Gallons

Overflow = 962.5

Low Level =957.0

Tank #3 Tank #2
37,000 10,000
Gallons Gallons

Overflow = 1074.0

Low Level =1054.0

Skyline
Pressure Zone

(61 Services)
29 gpm Firm

250 gpm

Future Arbor Hills Well #2
with Control Valve #1

250 gpm supply &
500 gpm Fire

Pressure
Zone

Tank

44,000
Gallons

LEGEND

Well

Capacity

Overflow Elev. .

Booster
Pump
Station

FUTURE

Wedgewood
Pressure Zone
(308 Services)
145 gpm Firm

Supply Required

. Supply Required
Pt

Up to 1,000 gpm

Future
Skyline Station #2

250 gpm

150 gpm 155 gpm

Short Elliott Hendrickson
329 Jay Street, Suite 301
La Crosse, WI 54601
Phone: (608) 782-3161

Figure 4-2

Short-Term Water System Schematic

Town of Shelby, Wisconsin

\\sehlx1\projects\PT\S\SHLBY\145278\8-planning\Water System\[Water System Schematic.xIsx]Short Term Shelby




Path: C:\Projects\PT\S\SHLBY\145278\8-planning\GIS\Fig 4-3 Future System.mxd

Watermains through
Legend Town of Medary.
Parcels Arbor Hills Tower #1. Otherwise a different Town of
Political Boundary of 150,000 gallons route would be required. Medary Town of
City of La Crosse Location must be determined Baire
[P] Existing well upon actual design.
P4 Existing PRV
8 Existing Tank Arbor Hills
Pressure Zone
8 Future Tank HGL = 1410 feet \
ol
E Future Well -
I Val —
Future Control Valve IEI

Future Booster Station

| \Vater Main Replacement

Water Main ‘ _L

4-inch
Willow Way
Pressure Zone | ——»
HGL = 1130 feet

[ G-inCh

[ 8-inch

12-inch
Future Pressure Zones |Arb0r Hills Well #2| - p?s | Arbor Hills Tower #2.
Wedgewood Willow Station #1. Volume depends on actual growth.
Wedgewood PRV |Arbor Hills Control Valve #1| Location must be determined upon actual design.
Arbor Hills _ A future well could also be constructed near the tank
Skyline [PV - if demands escalate faster than anticipated in this report.
Horseshoe Place Location upon actual design and requires DNR
Wilow way Replace water main — Horseshoe Place approved well site investigation.
to Wedgewood Tank - / Pressure Zone =
with 12-inch main. Wed d HGL = 1050 feet
City of . edgewoo
La Crosse|  [Wedgewood PRV #2 & LSS zone ]
Highway Crossing 2 — ee EN Arbor Hill Town of
' -« or mis Greenfield
Pressure Zone
Wedgewood PRV AR HGL = 1410 feet
Pressure Zone D4 {
HGL=850feet«| ' :
afl Two-Zone Horseshoe Station #1
from Wedgewood Zone
Future parallel pass-through — to Horseshoe Place Zone
12-inch water main, connected & also to Arbor Hills Zone.
upstream of the PRV to the Future return flow valve from
Wedgewood pressure zone, Arbor Hills Zone to Wedgewood Zone.
isolated from the Wedgewood PRV
pressure zone. Wedgewood
Pressure Zone Town of
HGL = 963 feet Shelby
N
Skyline / E.I
Pressure Zone
HGL = 1074 feet
Skyline Station #1 (— 0 1,000 2,000 4,000
i Sources: Esti, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri Chin: N ISS__————8_ -cct
with Return Flow Valve.
OpenStreetMap contributors, and the GIS User Community
Project: SHLBY 145278
Lizgr%zizt@f%%&?f&a Print Date: 5/22/2018 F utu re Wate r Syste m M ap Flg ure
PHONE: 608.782.3161 ap by: ibohnert .
FAX. 588 903 165 o D s e, 2018 Water System Evaluation 4-3
whssehine com Town of Shelby, Wisconsin

This map is neither a legally recorded map nor a survey map and is not intended to be used as one. This map is a compilation of records, information, and data gathered from various sources listed on this map and is to be used for reference purposes only. SEH does not warrant that the Geographic Information System (GIS) Data used to prepare this map are error free, and SEH does not represent that the GIS Data can be used for navigational, tracking, or any other purpose requiring exacting measurement of distance o direction or precision in the depiction of geographic features. The user of this map acknowledges that SEH shall not be liable
for any damages which arise out of the user's access or use of data provided.



Overflow = 1410

Arbor Hills Arbor Hills Potential

Tower #1 Tower #2 Future Well
if Required

Overflow = 1140.5

Arbor Hills
Pressure Zone
(359 Services) 210 gpm
169 gpm Firm Future Horseshoe Station #1
Phase 2

Supply Required

Up to 500 - 1,000 gpm *

Overflow = 962.5

Overflow = 1074.0

Tank #3 Tank #2
37,000 10,000
Gallons Gallons

Low Level =1054.0

Skyline
Pressure Zone

(88 Services)
41 gpm Firm

. Supply Required
P

Up to 1,000 gpm

Future
Skyline Station #2

250 gpm

Future
Willow Way Station #1

P>

Variable supply &
1,000 gpm Fire

e Tank #4

152,000

Gallons

> Low Level =957.0
250 gpm Supply &
1,000 gpm Fire
>
250 gpm supply &
250 gpm
9P 500 gpm Fire Wedgewood
Future Arbor Hills Well #2 Pressure Zone
with Control Valve #1 Future :
Horseshoe Station #1 (654 Serwc_es)
Phase 1 307 gpm Firm
- Supply Required
Variable supply &
1,000 gpm Fire
LEGEND
Well
Pressure
Zone
Capacity
150 gpm 155 gpm
Tank
Overflow Elev. .
44,000
Gallons Booster
gi’arﬂgn Short Elliott Hendrickson
329 Jay Street, Suite 301
F UTU R E La Crosse, W1 54601
Phone: (608) 782-3161

Figure 4-4
Medium & Long-Term Water System Schematic
SHELBY WATER UTILITY
TOWN OF SHELBY, WISCONSIN

\\sehlx1\projects\PT\S\SHLBY\145278\8-planning\Water System\[Water System Schematic.xIsx]Future Shelby




4.3.1.2 | Wedgewood - Skyline Interzone Transfer Station.

The Wedgewood — Skyline Interzone Transfer Station (Skyline Station #1 in Figure 4-2) would be
constructed to connect the Wedgewood and Skyline pressure zones. Skyline Station #1 would
provide redundancy to the Skyline pressure zone if the Skyline well was offline, and likewise
would provide redundancy to the Wedgewood pressure zone if a Wedgewood well were offline.

The anticipated Skyline Station #1 would include two 1,000 gpm pumps with variable frequency
drives which would provide redundancy to the Skyline well and support fire protection in the
Skyline pressure zone. Skyline Station #1 would also contain a SCADA controlled flow control
valve to enable flow from the Skyline pressure zone to the Wedgewood pressure zone. On-site
automatic backup power would be provided for the station.

Additional water mains would be required to be constructed with Skyline Station #1. SEH
recommends 12-inch water main to connect the Wedgewood pressure zone to

Skyline Station #1, passing through the Wedgewood PRV pressure zone disconnected from the
Wedgewood PRV pressure zone. Approximately 1.3 miles of 12-inch main is anticipated to
provide adequate transmission main abilities throughout the Wedgewood pressure zone,
apart from the surrounding service mains in the vicinity and water mains previously discussed.

4.3.1.3 | Arbor Hills Water Tower #1

The Arbor Hills Water Tower #1 (Arbor Hills Tower #1 in Figure 4-2) would provide the Arbor Hills
pressure zone pressure stability and easier operation. Arbor Hills Tower #1 would supplement
fire protection and equalize demand in the Arbor Hills pressure zone. With the construction of the
flow control valve at Arbor Hills Well #2, Arbor Hills Tower #1 would also support the Wedgewood
pressure zone and its dependencies.

Table 3-7 previously showed some degree of deficiency in the Arbor Hills pressure zone for
storage. Arbor Hills Tower #1 would enable the Town to continue growth in the upland areas,
providing adequate storage to meet the requirement of NR 811.82(1).

NR 811.82 states:

Elevated storage is not required for a boosted pressure zone where the primary pressure zone
can provide minimum pressures of 35 psi at street elevation in all areas of the boosted zone.
Elevated storage facilities shall be provided for a boosted pressure zone serving more than 50
living units in any of the following situations:

1. If the primary pressure zone cannot maintain pressures of 3 psi or greater at street
elevation in all areas served by the booster pumps including situations where
emergency power is provided.

2. If the primary pressure zone provides pressures of 3 to 35 psi at street elevation in all
areas served by the booster pumps and an emergency power source is not provided
for the booster station.

The anticipated hydraulic grade of the Arbor Hills pressure zone exceeds the overflow elevation
of the ground storage tank. Thus, with 103 existing units, the Arbor Hills pressure zone is in
immediate need of elevated storage per NR 811.82(1).

For the immediate needs of the Arbor Hills pressure zone, a water tower of 150,000 gallons is
| recommended based on Table 3-7.

2018 WATER SYSTEM MASTER PLAN SHLBY 145278
Page 41



" The specific location of Arbor Hills Tower #1 will need to be determined during actual design.
Special consideration must be made to future expansion and the proximity of the new tower to
the La Crosse Regional Airport. The location in Figure 4-2 would allow the Arbor Hills Tower #1
to serve the future expansion areas without replacing existing 6-inch mains in the Arbor Hills
pressure zone.

4.3.2 | Medium Term Improvements

The following medium term improvements are intended to extend service throughout the service
area as expansion occurs. These improvements are meant to follow the expansion schedule in
Figure 1-3. Water mains would be constructed as the Town extends service, and water mains are
not specifically addressed case by case.

4.3.2.1 | Wedgewood Pressure Reducing Valve #2

Figure 1-3 showed the Wedgewood PRV pressure zone to expand east. To provide redundancy
and reliability to these new units, a second pressure reducing valve and highway crossing would
be prudent (Wedgewood PRV #2 in Figure 4-2). Wedgewood PRV #2 could be constructed in
either an underground vault of an above-grade enclosure.

Wedgewood PRV #2 would be constructed with the parallel 12-inch pass-through main to the
Skyline Station #1 previously discussed upstream of the valve and not downstream. The
Wedgewood PRV zone would have its own water mains separate from this pass through water
main.

4.3.2.2 | Wedgewood - Horseshoe Place Interzone Transfer Station Phase 1

The Wedgewood - Horseshoe Place Interzone Transfer Station (Horseshoe Station #1 in Figure
4-2) would provide service to the units with the future Horseshoe Place pressure zone.
Horseshoe Station #1 would be constructed in two phases: the first phase to meet the medium
term Horseshoe Place pressure zone needs and the second phase to meet the long term future
Arbor Hills pressure zone needs.

Horseshoe Station #1 would be constructed with enough space for the short term and the long
term needs of the system. Only the pumps for the short term needs would be installed, and space
for the future needs would be provided for later installation.

Horseshoe Station #1 in the medium term is anticipated to contain two 1,000 gpm fire pumps on
variable frequency drives plus two 0 to 100 gpm jockey pumps on variable frequency drives with
a hydropneumatic tank (Phase 1). The redundant jockey pumps would provide the continuous
pressure to the pressure zone, with the fire pumps able to support as required. Additional space
and process would be provided for the Phase 2 pumps. Another option would be to engineer the
fire pumps to operate on both the Horseshoe Place pressure zone and the Arbor Hills pressure
zone. On-site automatic backup power would be provided for both Phase 2 and Phase 1 during
Phase 1.

Additional water mains would be required to be constructed with Horseshoe Station #1. SEH

recommends a 12-inch water main to connect the Wedgewood pressure zone to Horseshoe

Station #1 from Highway 33. 12-inch main is required provide adequate transmission main

abilities to Horseshoe Station #1 apart from the surrounding service mains in the vicinity and

water mains previously discussed. The 12-inch main will have a future dual purpose, serving both
" the Horseshoe Place pressure zone and the Arbor Hills pressure zone.
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4.3.2.3 | Wedgewood - Willow Way Interzone Transfer Station.

The Wedgewood — Willow Way Interzone Transfer Station (Willow Station #1 in Figure 4-2) would
be constructed to connect the Wedgewood and Willow Way pressure zones. Willow Station #1
would provide pressure to the future Willow Way pressure zone.

Willow Station #1 is anticipated to contain two 1,000 gpm fire pumps on variable frequency drives
plus two 100 gpm jockey pumps on variable frequency drives with a hydropneumatic tank. The
redundant jockey pumps would provide the continuous pressure to the pressure zone, with the
fire pumps able to support as required.

12-inch main is required to provide adequate transmission main abilities to Willow Station #1,
apart from the surrounding service mains in the vicinity and water mains previously discussed.

4.3.3 | Long Term Improvements

The following long term improvements are intended to extend service throughout the service area
‘ as expansion occurs. These improvements are meant to follow the expansion schedule in

Figure 1-3. Water mains would be constructed as the Town extends service, and water mains are

not specifically addressed case by case.

4.3.3.1 | Horseshoe Place Interzone Transfer Station Phase 2

The Horseshoe Place Interzone Transfer Station (Horseshoe Station #1 in Figure 4-2) would be
expanded to provide supplement supply to the Arbor Hills pressure zone. Horseshoe Station #1
would be constructed in two phases: the first phase to meet the medium term Horseshoe Place
pressure zone needs and the second phase to meet the long term future Arbor Hills pressure
zone needs.

Horseshoe Station #1 in the long term would have two additional pumps added to the Phase 1
elements. Phase 2 additions to the Horseshoe Station #1 would include two 500 gpm pumps with
variable frequency drives to the Arbor Hills pressure zone. Space already provided in Phase 1
would allow the equipment and controls for the Phase 2 pumps to be added without
reconstructing the building. Horseshoe Station #1 would have a SCADA controlled flow control
valve added to enable flow from the Arbor Hills pressure zone to the Wedgewood pressure zone.

The discharge pressure of Horseshoe Station #1 Phase 2 would be on the order of 150 to

200 psi. Special engineering design would be required for this high pressure transmission main.
12-inch main is required from Horseshoe Station #1 to the future units in the expanded Arbor
Hills pressure zone, apart from the surrounding service mains in the vicinity and water mains
previously discussed.

4.3.3.2 | Arbor Hills Water Tower #2

The Arbor Hills Water Tower #2 (Arbor Hills Tower #2 in Figure 4-2) would provide the expanded
Arbor Hills pressure zone pressure stability and easier operation. Arbor Hills Tower #2 would
supplement fire protection and equalize demand in the expanded Arbor Hills pressure zone. With
the construction of the flow control valve at Arbor Hills Well #2 and at Horseshoe Station #1
Phase 2, Arbor Hills Tower #2 would also support the Wedgewood pressure zone and its
dependencies.

The primary purpose Arbor Hills Tower #2 is to stabilize pressure in the remote areas of the
| system. Pressures have a tendency to surge and oscillate on water mains of long distances.
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" Arbor Hills Tower #2 would also provide the fire protection in the immediate vicinity of the served
units.

Arbor Hills Tower #2 should be a minimum 50,000 gallons based on typical elevate tank sizes,
assuming the construction of Horseshoe Station #1 Phase 2 occurs concurrently to help support
the tank. Upon moving forward with actual construction and depending on actual expansion, if the
Town would like to have more storage for fire protection, Arbor Hills Tower #2 could be
constructed larger than 50,000 gallons.

4.4 | Future Fire Protection

Similar to Figure 3-2, available flow for fire protection at 20 psi was estimated for the future water
system. Figure 4-5 shows the anticipated future available flows at 20 psi throughout the future
water system. Future transmission mains are planned to be no smaller than 12-inch diameter and
service mains are planned to be no smaller than 8-inch diameter.

A couple points within the existing Wedgewood PRV pressure zone are shown with less than

‘ 500 gpm at 20 psi. Over time, as street replacements occur, these water mains should be
upsized to 8-inch. In the short term, the Town is advised to open or bypass the pressure reducing
valve to increase pressure in the Wedgewood PRV pressure zone if a fire were to occur.

4.5 ' Capital Improvements Plan

This section summarizes the above recommended improvements and an order of magnitude cost
estimate associated with each improvement. Table 4-1 on the next page shows the list of capital
improvements with high-level planning budget estimates. The improvements listed in Table 4-1
were displayed in Figure 4-4.

(This space left blank intentionally)
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Table 4-1: Capital Improvements Plan

General Items constructed as expansion occurs

Figure 4-3 shows the following total quantities of water main: 1,160 LF 6"; 51,600 LF 8"; 43,100 LF 12"
Subtract water main quanities below as they are accounted for

Name

Budget*

Includes (items listed are for estimate only and require design)

6-inch water main

$ 140

per LF with hydrants and valves every 500 feet; restoration; engineering;
construction; insurance.

8-inch water main

$ 150

per LF with hydrants and valves every 500 feet; restoration; engineering;
construction; insurance.

12-inch water main

$ 180

per LF with hydrants and valves every 500 feet; restoration; engineering;
construction; insurance.

Each Serivice Connection

$ 2,000

50 LF 1" copper service; corporation stop; curb stop; tap; restoration;
engineering; construction; insurance.

| Specific ltems

Name

Budget*

Includes (items listed are for estimate only and require design)

Arbor Hills Well #1

$ 1,200,000

New well like Skyline Well #1, except 8" drilling to 835 feet bgs +; well
house; 200 amp / 440 volt electrical service; well pump (250 gpm at 850
feet); 75 HP motor; variable frequency drive, chlorine and fluoride chemical
equipment; SCADA, site work; 100 LF 8-inch water main; engineering;
construction; insurance.

Arbor Hills Control Valve #1
& Water Main

$ 400,000

350 psi 6-inch full port flow control valve with pressure sustaining override
pilot; remote pilot control; 8-foot diameter manhole with flood proof cover;
sump pump; 100 amp / 110 volt electrical service; site work; SCADA; 1100
LF 6-inch Pressure Class 350 psi water main; 320 LF 8-inch water main;
two gate valves; engineering; construction; insurance.

Arbor Hills Tower #1

$ 1,200,000

One elevated spherical steel tank of 150,000 gallon volume; overflow
elevation of 1410 feet with ground elevation of 1270 feet; site work; 100 LF
12-inch water main; painting; logo; restoration; engineering; construction;
insurance.

Skyline Station #1

$ 800,000

Two split-case pumps (1,000 gpm at 150 feet); two 50 HP motors; pump
house; 200 amp / 220 volt electrical service; two variable frequency drives,
SCADA,; 8-inch full port flow control valve with pressure sustaining override
pilot; site work; 100 LF 12-inch water main; on-site generator; restoration;
engineering; construction; insurance.

Service to Skyline Station #1

$ 800,000

4500 LF 12-inch water main; 9 hydrants; 9 gate valves; restoration;
engineering; construction; insurance. Service connections not included.

Wedgewood PRV #2 & Highway
Crossing

$ 300,000

12-inch full port pressure reducing valve; 8-foot diameter manhole with
flood proof cover; sump pump; 100 amp / 110 volt electrical service; site
work; SCADA; 100 LF 12-inch water main; engineering; construction;
insurance.

Horseshoe Station #1 Phase 1

$ 1,600,000

Two jockey pumps (100 gpm at 100 feet); two split-case pumps (1,000
gpm at 480 feet); two 10 HP motors; two 150 HP motors; pump house;
hydropneumatic tank, two air compressors; 800 amp / 440 volt electrical
service; two 10 HP variable frequency drives; two 150 HP variable
frequency drives; site work; 100 LF 12-inch pressure class 350 psi water
main; 8-inch pressure reducing valve; 6-inch pressure relief valve; 8-inch
full port flow control valve with pressure sustaining override pilot; on-site
generator; engineering; construction; insurance.

Horseshoe Station #1 Phase 2
& Water Main

$ 500,000

1200 LF 12-inch pressure class 350 psi transmission main; three gate
valves; 6" pressure relief valve; 8-foot diameter manhole with flood proof
cover; sump pump; 100 amp / 110 volt electrical service; site work;
engineering; construction; insurance. Assumes the Phase 1 pumps are
already set up to deliver the Phase 2 performance requirements.

Service to Horseshoe Place
Station #1 & pressure zone

$ 1,500,000

2700 LF 12-inch water main; 6500 LF 8-inch water main; 18 hydrants; 18
gate valves; restoration; engineering; construction; insurance. Service
connections not included.

Willow Way Station #1

$ 1,200,000

Two jockey pumps (100 gpm at 100 feet); two split-case pumps (1,000
gpm at 200 feet); two 10 HP motors; two 75 HP motors; pump house;
hydropneumatic tank, two air compressors; 400 amp / 220 volt electrical
service; two 10 HP variable frequency drives; two 75 HP variable frequency
drives; site work; 100 LF 12-inch pressure class 350 psi water main; on-
site generator; engineering; construction; insurance.

Service to Willow Way
Station #1 & pressure zone

$ 2,000,000

4100 LF 12-inch water main; 8500 LF 8-inch water main; 25 hydrants; 25
gate valves; restoration; engineering; construction; insurance. Service
connections not included.

Arbor Hills Tower #2

$ 1,200,000

One elevated spherical steel tank of 150,000 gallon volume; overflow
elevation of 1410 feet with ground elevation of 1270 feet; site work; 100 LF
12-inch water main; painting; logo; restoration; engineering; construction;
insurance.

* Numbers shows are high-level planning costs. Actual design & bidding will dictate actual costs.
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Aquifer:
Average Day
Demand:
Drawdown:
Elevated
Storage:

Flow Capacity:

Formation:

Future Service
Area.:

Groundwater
Level (or Water
Table):

Groundwater
Depletion:

Groundwater
Recharge:

Hydraulic
Gradient:

Hydrology:
Maximum Day
Demand:

Maximum Day
Ratio:

Peak Hour
Demand:

Peak Hour
Demand Ratio:

Glossary Terms

A saturated geological formation capable of transmitting significant quantities
of water under normal hydraulic gradients.

The average quantity of daily water usage in a municipal water system.

The difference between the pumping water level and static water level in a
well (usually expressed as feet at a specific flow rate).

A facility for storing water supplies above ground level at a specific elevation
The maximum flow rate that can be supplied by a water distribution system
at a specified location and residual pressure (usually expressed as gallons
per minute).

A geological soil and rock profile.

The area which is expected to develop in the future and require municipal
utility services.

The highest elevation of fully saturated soil in a geological formation.

The removal of water supplies from a groundwater system.
The entry of water into the saturated zone of a geological formation, together
with the associated flow away from the water table.

The unconfined change in water surface elevation with respect to horizontal
distance for a sloping water surface.

Study of the physical behavior of water from its occurrence as precipitation to
its entry into streams, lakes and reservoirs, and its return to the atmosphere.

The highest quantity of daily water usage in a municipal water system.
The ratio of maximum day to average pumpage (usually expressed as a
percentage).

The daily rate of water usage during the hour of greatest water demand on a
maximum usage day.

The ratio of peak hour pumpage (expressed as a daily rate) to average day
pumpage (usually expressed as a percentage).
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' Pipe Roughness
Coefficient:

Pumping Water
‘ Level:

Reliable Supply
Capacity:

Residual
Pressure:

‘ Specific
Capacity:

Static Pressure:

Static Water
Level:

‘ Time-of-day
Demand Curve:

Total Dynamic
Head:

Unaccounted-
For Water:

Water Demand:

Water
Distribution
Main:

‘ Water
Distribution
System:

Water Supply
System:

Water
Transmission
Main:

A coefficient (generally assumed to be constant) which describes the energy
loss due to friction that will occur as water flows through a section of piping.

The water level in a well while it is being pumped (usually measured from
ground surface or top of well casing).

The pumping capacity of a water supply facility with the largest pumping unit
out of service.

Pressure at a specified location in the water distribution system when water
is being removed or flowed.

The specific capacity of a well is the yield per unit of drawdown (usually
expressed as gallons per minutes per foot of drawdown).

Normal pressure at a specified location in the water distribution system when
no water is being removed or flowed.

The water level in a well when no water is being taken from the aquifer either
by pumping or free flow (usually measured from ground surface or top of well
casing).

A curve which describes changes in the quantities of water used by
customers at different times of the day.

The total energy that a pump must overcome to deliver a given flow rate
including suction lift, discharge, and friction loses (usually expressed in feet
of water).

The difference between the total volume of water pumped and the volume of
water sold (expressed as gallons or as a percentage of total pumpage).

The amount of water required by a water user or users at a specific point or
area within a water distribution system.

A water main which primarily extends water services and fire protection to an

area.

A facility usually consisting of a network of piping which is designed to
distribute water from a given water supply to specific water users.

Facilities designed to collect and furnish a controlled supply of water for
consumption or other water needs.

A large water main (generally 10-inch or larger) which is used to convey
water between a water system's supply/storage facilities and service area.
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Sanitary District No. 2

>

Location
Arbor Hills
Wedgewood Dr. Valley #1
Vista Dr. Valley #2
. Hagen/Skyline

Lift Station Pumps
Hillcrest Dr.
Floral Ln.
Creekside Meadows
Arbor Hills

Town of Shelby
2800 Ward Ave.

La Crosse, WI. 54601

Well and Lift Station Pump

General Information
HP Volts 3 Phase
40 480  Yes
30 208 Yes
30 208  Yes
40 480 Yes
7.5 240  No
5 230
1 230 No
7.5 230  VYes

Year
Drilled
1970
1956
1973
1967

Year Pump .

Installed
2009
2011
2007
1991

2010
1991

1990

Some Pumps and motors have been rebuilt or replaced since installation dates

Date Last
Visually
Inspected

2009

2012

2007

2002 Z0|H

2014

2014
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Arbor Hills Well #1






- o - -

Model 200L

@GOULDS PUMPS

METERS  FEET - o
275 900 - 'RPM 3450
Pl 60,
250} ENDED RANGE . | '
225
<170
200+
-160
175+
" LT~
T 500--200L25 .= 450
u 150+ 8 STG. = <
2 o]
125 4
3 Y3
= O
'S 10 5
o 0 wi
- -130
15+
i
50
<410
251
o- ; " 0
300GPM
L 1 1 1 i 1 1
0 10 20 30 40 50 60 m3/hr
CAPACITY
Curve Reference SU 0008ROC
DIMENSIONS AND WEIGHTS
DISCHARGE 3" NPT
W.E. | Motor W.E. | Motor t
HP|Stages| Order | Order |pH|Motor|Motor| W.E. | o o | Wt. | | \ipistages| Order | Order |pH |Motor|Motor | W.E. | g a | Wt
No. | No. Volts |Length|Length (Ibs) No. | No. Volts |Length|Length (Ibs)
$11970{ 1 | 230 | 28.0 | 2B.0 | 56.0 | 155 $14978 200
$14971 230 —>{ [}|<—>5.46"
751 2 |200107 g}:g;g ggg 20| 6 200L20| s$14972| 3 | 460 | 30.6 | 45.8 | 76.4 | 187 WE Effective
$11972| 3 | 460 | 24.2 | 28.0 | 52.2 | 130 'S14979) | 575 ‘i‘t':me;f’
*$11979 575 $15978 200 " charg
23
S12970}1 ) 230 | 306 | 325 | 631 |175 | 151 g |200125 21233; 3 453 331 | 545 | 876 |237| |
$12978| | 200 *515979) | 575 S 31—
10| 3 |200U10| $12971 230 3
51297213 | 460 | 25.4 | 325 | 57.9 | 145 ?69;8 zgo
B 6971 230 5 "
512979| | 575 30| 10 [200030| 1pq72| 3 | 4o | 357 | 634 | 99.1 |252 — pe M3T’R/~)
$13970) 1 | 230 | 331 | 41.3 | 744 | 197 *516979] | 575 ‘
§13978| | 200 $17972| | 460 —| 5%
15| 5 |z200015) $13971 230 40 13 |200L40| «51797g| 3 | 575 | 408 | 76.5 [117.3 | 290 MOTOR (6" MTR)
s13072| 3 | 460 | 280 | 413 693 |17
*s13979| | 575

(All dimensions are in inches and weights in Ibs. Do not use for construction purposes.)
“Non-stock motors have a six (6) week lead time. !

Water end and motor must be ordered separately and are packaged separately.






















Skyline Well #1
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£ |~
3
358’
:. ‘ ’
368
— 672
o |eERy
: '.n-; ‘,:
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: t
,
Yy & i :
-‘l -

2 Water Well
- @ Solutions

SUBMERSIBLE PUMP DATA
Customer = Town of Shelby Sanitary District No.2
Well No. ) Skyline
.. Project No. 21141281
Date . 12-11-2014
PITLESS ADAPTER SURFACE
Make NA Type 8" X 47
Size NA Size 4 inch
Depth to Discharge  NA_
WELL SEAL PUMP Grundfos
Type.. ... Flanged
Size X4 Type _230S  Stage 12
o GPM 230 TDH 450 “
MOTOR Length 727
HP 40 _ RPM___ 3450 Impeller S8
Phase 3 Cycle 60 Bowl Bearings S8
Voltage 460 o Wear Rings SS
Model # 7366178125 Serial # 2305400/12 .
Serial # Date Code 14C AidineMat’l _ PVC
- Length ... 358
CABLE WELL DATA
Size - 46  Inside diameter >8 inches _
T Well depth from grade 457
Length .. 38 Pump setting above grade | S
Type Flat 3 wire w/ground Diameter of screen ‘NA X
: Screenlength =~ NA
RISER . Slot NA __
Size pipe 4 inch Gravel pack _ NA  Tubular NA
Section lengths 21 foot Size of gravel pack NAta
Spec coating ____._Galvanized _ PUMP TEST DATA
Pump test data date: __ 12-11-14
‘ " Staticlevel 198  Ft.=
Installer  AustinB. Capacity (GPM)  Pumping level
291 233 Ft.
306 240 Ft.
332 255 Ft.

Comments Well casing heavily encrusted

R:\United States\Wisconsin\Sheiby, Town of\Skyline install 12-11-14.doc
' - 12302014



Water W!ll Solutions
Toll Free: (888) 769-9009 www.waterwellsolutions.com

PUMPING TEST DATA SHEET

Project Town of Shelby Sanitary District No.2 Date Tested 12-11-2014.
Location N1468 Hagen Road _ Job No. 21141281

o Less than 8 ' N
Depth of Well ... 457 feet  Dia. of Well ... inches.... Pump Size Ginch  Orifice e x4
Measuring Point Elevation 4 . Ground Elevation _ - WellType . sandstone . .
Airline Length 358 feet Non-Pumping Water Level 198 feet Tested By _ Austin

Discharge Total

Orifice | Airline | Pumping | Pressure | Dynamic.| Specific -
__Time | Reading | G.P.M. | Reading | Level | Drawdown | _ (psi) | Head | Capacity Remarks
| 6:30 | 160 198 = _ 1 off
6:35 | Start ) . :
6:39 | 20 291 125’ 233 35 ' 70 1 263
P N R YT > 5o | 27
715 | 24 | 319 | 115 | 243 45 | 30 | 256

730 | 26 | 332 | 103 | 285" | 577 9 259° " Wide open

"Note: | Discharge to waste 100 feet away at playground.
. High tension power lines over head and above pump set to well house:




HAGEN - SKYLINE

Well Depth - 457'

Submersible - Static 190’ ~ Pumping 210'

HP 40 3 Phase

GPM -260

21 years old

Last pulled 2002

Reservoir—2 37,000 gallon capacity 2000
10,000 gallon capacity 1970

6" -5738
8" -2055

Sampling data
See attached sheet

8/28/2012

1 COPY



Well Information: Skyline

facility name: Skyline | - facility 1.D: 63203107
well number: 1 o unique well number: BG165- - status: A
date constructed: 10/4/67 ' well driller: Bergson-Caswell Inc.
well depth: 457 ft construction report available: Y
well location: SEVs NEV4, section 15, TI5N, RTW address: Hagan St.
| is well located in a flood plain: N if "yes", is well adequately protected: Y
aquifer type: Sapdétone latest reconstruction date:

- Geologic Data

formation: depth (ft)
from: to:
Alluvium 0 50
Tunnel City 50 80
Wonowoc 80 200
EauClaire 200 320
Mt. Simon 320 - 456
‘Casing Data | Ry
diam. (in): depth (ft)
from: to:
16 0 84
8 0 322
Other Data ,
item: depth (ft)
from: - to:
Screen v
Borehole 8" : 457
Grout - -9 322
T ( ‘Original . : Current
static waterdevel: - 390£: o - 190 fi
pumping svater Tevel: 280 R°@270 gpm o 210 ft @ 225 gpm
specific capacity: 3 gpm/& » : 11 gpnv/ft
means for measuringwrater levels: airline airline length: 310 feet
airline seal: -8 well seal: Grout around base plate needed
well vent: .S gravel refill pipes: n/a
“u-benids: iS capped:
screened: S - above floor:
above floor: ™ 24"
pump®ase hejght: 6"
rehabilitation performed: televised date: 10/16/2002

27




































Wedgewood Well #1





















Wedgewood Well #2
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Arbor Hills Booster Pumps
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Wedgewood Pressure Reducing Valve




OCT.17.2000  11:51AM DAy ENGIMEERIMG NOL 232 F.l

DAVY ENGINEERING CO.
(608)782-3130 FAX (608)784-6611

FACSIMILE TRANSMITTAL SHEERT

TO! FROM:!
Jeff Brudos Jim Kochie

COMPANY:; DATE:
Shelby San. Dist #2 10M17/00

FAX NUMBER: TOTAL NO. OF PAGES INCLUDING COVER:
788-6840 4

RE: PROJECT NUMBER:
Control Valve information 1118-065.040

] URGENT J FOR REVIEW 1 PLEASE COMMENT [l PLEASE REPLY

NOTES/COMMENTS:

The control valve is a Watts, Figure 115 for both sizes. Attached is a copy of the catalog
information for your use.

The valve supplier should verify that the valves will function correctly under the following
conditions:

Maximum inlet pressure — 107 psi

Minimum inlet pressure — 105 psi

Normal outlet pressure required — 62 psi

Flow required during fire or flushing conditions — > 500 gpm
Minimum flow - 0 gpm

Flow at average usage — 100 gpm

OCObwN =

1158 6™ ST. S, PO BOX 2076, LA CROSSE, WI 546802-2078
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|AUTOMATIC CONTROL VALVES
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PRESSURE REDUCING VALVES

SERIES 115

WATTS/MUESCO pressure reducing
control valves reduce a higher inlet
pressure to a constant, lower, outlet
pressure.

The pressure reducing function is
controlied by a normally open control
pilat, held open by a spring set to main-
tain a constart discharge pressure from
the valve (adjustable). As downstream
pressure increases, the control pilot
throttles towards closed, modulating
the main valve towards closed. Clos-
ing speedis regulated by an adjust -
able needle vaive,

As downstream pressure decreases,
the control pilotthrorties towards open,
madulating the main valve towards apen.
All Watts/Muesco reducing valves ara
equipped with opening speed control
which regulates main valve response
to downstream pressure fluctuations.

Control of the downstream prassure is
constant. accurate, and automatic.

CONTROL PILOTS

WATTE/MUESCO pressure reducing
control pilots are normally open, dia-
phragm actuated reguiators. The
pressure reducing set-point, is ad-
justable within the spring range.
Downstream pressurs is sansed under
the diaphragm. As downstream pres-
sure increases, the diaphragm pushes
against the spring. The pilot stem/
seat Is pulled towards the closed

. - (A,
position, restricting flow through the Ly

pilot. As downstream pressure de-
creases under the diaphragm, the
gpring pushes the stem/seattowards

the open position, increasing flow
through the pilet. This sensitive spring/
diaphragm interaction closely tracks

and responds to changes in downstream
pressure.

SPRING RANGE FOR ILLUSTRATED PILOTS
The illustrated pilots are standard on
Series 115, cast iron valves, The 263 AP
is used on valves 6% and smaller and the
PV 10C on valves 8" and larger,

263 AP
20-1795 PSIG standard
{0-30 PSIG optjonal)

PV 10C
20-200 PSIG standard
(0-30 PSIG, 100-300 PSIG optionmal)

RECOMMENDATIONS/REQUIREMENTS

As with all automatic control valves, isolation valves should be installed In the line before and after the valve so that the
valve may be isolated from pressure during start-up and in-line servicing.

Should installation require the valve stem to be horizontal (cover pointed sideways), factory should be consulted

concerning valves of 6" and larger.

WATTS/MUESCO Automatic Control Valves are hydraulically operated, diaphragm actusted, pjlot controlled, globe or angle valves
of packless design. The stem assembly is the only maving part in the main valve and is guided top and bottom. Positive, drip-
tight closure is accomplished by a quad-ring or o-ring seat geal. The basic valve is available in Cast Iron, Steel, and Aluminum
fn a variety of sizes, end connections, and options, Comsult the WATTS/MUESCD factory for further information.
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‘7 PRESSURE REDUCING ' 4 115

i o S T WATTS/MUESCO Figure 115 reduces
b " higher inlet pressure to constant, lower,
’ . -+ outlet pressure,

i f p '} ' - The adjustable, normally open Pres-
8 L ‘ .. . Y. sure Reducing Control throtties in re-
k| X I , .. sponse to downstream pressures,
i ~ ~ . modulating the main valve to maintain
Iy S ‘ U tTTI the desired outlet pressure,
‘ :‘ L ' v A T
| ' - ' X L) AR 115-1
. FLOW cl;> YX ) . ' Lo
(! | RIS . ) ) ) |
- ' 'w~ . |} PRESSURE REDUCING/REMOTE
. ' _ : " .. M SENSED Figure 115-1 functions the
. ! . {N same as Figure 115 except downstream
- COMPONENTS LOCATION OF ACCESSORIES /& pressure is sensed at a remote loca-
cL ! i

= 1-BASIC VALVE . : ‘ P-POSITION INDICATOR 1 tion.

i 2-REDUCING CONTROL X-TSOLATION COCKs 2

| 3-NEEDLE VALVE- ADJ. RESTRICTION- CLOSING  Y-Y STRAINER -

j 4"FLOW CONTROL - ADJUSTABLE OPENING SPEED  FC-FLO-CLEAN STRATNER 3

“li ren— Ca— i ( /

PRESSURE REDUCING/SUSTAINING 115-2

WATTSMUESCO Figure 115-2 reduces
a higher inlet pressure to a constant,
lower, outlet pressure.

The adjustable, normally open, Pres-
P sure Reducing Control throttles in re-
Al s sponse to downstream pressures,
modulating the main valve to maintain
™ om the desired outlet pressure,
TR . © upstream pressure drops to the sus-
. "% taining set-poiitt, the Sustaining Con-
ya . " trolassumes control of the main valve.
FG |
rLow > |7 X The adjustable, normally closed, Pres-
sure Sustaining Control remains open
. '~ + . when pressure exceeds the set-point
- . . * , ' .7 andthrottles towards closed in response
e - © ' todrops in upstream pressure, modu-
. ??’;:g:lg”;:m ; — ;°g:;;:'v:EVQCCESS°RIES 7 latingthe main valve closed o insure a
2-REDUCING CONTROL X-ISOLATION Cocks - MInIMUm Upsiream pressure.
3-SUSTAINING CONTROL Y-Y STRAINER

4-NEEDLE VALVE+ ADJ. RESTRICTION- CLOSING. FC-FLO-CLEAN STRAINER -
S-FLOW CONTROL- ADJUSTABLE OPENING SPEED g "

LR RN TV
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[FOTOMATIC CONTROL VALVES ] “‘
REGULATDH
] J -
BASIC VALVE
Body erd Cover COVER
Cast Iron - ASTM A4d MISC. CONTROL / TUBING
Valve size 1 1/76"-10" are standerd DIAPHRAGN SPRING
with fused epoxy Tnside and out. WASHER
Seet (trim) SSe————i——ELECTRICAL
Bronze: ASTM B2 PIAPHRAGM
Stainless Steal (optfonald: AISI  wysc. conTROL
303
Internals (seat seal retainer, retafner RETAINER — HYORAULIC
plate, and diaphragm washer): SEAT SEAL CONTROL
fused Epoxy-coated - Ductile Iron (Quad Ring
ASTM AR36 or 0=-Ring)
Stem end Spring SEAT » .y BoDY
Stainless Stesl - AISI 303
RETAINER PLATE FITTINGE

Elastomers*
Diaphragm: Nylon reinforced BUNA N
Seat Seal (qued-ring or o-ring):
BUNA N
HYDORAULTC CONTROL PILOTS
Bodjes: Bronze B&2
Internals: Steinless Stmel-AlSI 303
Elastomers: BUNA N
MISCELLANEQUS CONTROL ACCESSORIES
Bodims;Bronze-ASTM B&2
Brass-00B 626

*Options avellsble-consult fectory

STEM

EXAMPLE OF STANDARD FIGURE 115-4

Internals: Stainless Steel-AJST 303  OPERATING TEMPERATURES

Elastomers (where applicable):
BUNA N
ELECTRICAL*
110 vAC, 60 Hz.
General purpese enclosures
CONTROL TUBING - Coppar
FITTINGS - Brass

Water: +32 degrees to 180 degrees F.
Light Petreleun Products: =40 degrees
to 180 degrees F.

END CONNECTIONS/MAXIMUM WORKING PRESSURE
1254 Flange: ANSI H1&,1/200 PSIG
250# Flange: ANSI B16.1/300 PSIG
Threaded ANSI: B2,1/500 PSIG

CAST IRON VALVE I
—r—
DIMENSIONS Y
A !"E’:]
VALV
s:zeE MENSION GLOBE FLANGED ANGLE FLANGED | GLOBE THREADED | ANGLE THREADED
126 # 250 # 125 # 250 #
A E = 3/
- : A = 5% F - 17
- E = 3
. : A m 59, | F =17
s N 0
1 E=4
e 3 i [._A_“ | EZ
2y, E slln E’w
” LES 15, - E =4y
3 E ;ll: %_!:! A = 10, F = 4/g
A I3 RESTY
4 : - Tt
X e )
e J——= I i i
A o 2
8 E 11 11y
- 1 11,
%Y, svhg
10 T 759
= Vo N
i3 . 34 asy, * *
14 2 3 40 x hd
16 A TN a2 . *

*Consult factory

Steel and Aluminum valve dimensions consult factory

e
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Appendix F

Arbor Hills Portable Generator Data
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Building a Better World for All of Us

Sustainable buildings, sound infrastructure, safe transportation systems, clean water,
renewable energy and a balanced environment. Building a Better World for All of Us communicates

a companywide commitment to act in the best interests of our clients and the world around us.

We're confident in our ability to balance these requirements.
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