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Village of Lannon, Wisconsin
Water System Improvements Preliminary Engineering Report Section 1-Project Planning

1.01 PROJECT PLANNING

This section describes the Village of Lannon (Village) project planning for its Water System Improvements
project.

A. Location

The Village is located in Waukesha County in southwestern Wisconsin (see Appendix 1-1 through 1-3).
The water system is located within the Village limits (Appendix 1-4). The Village of Lannon Water System
Improvements project consists of two projects constructed in two phases that are described as follows:

1. Phase 1-Water Main Extensions

The proposed water main extensions span through several streets within the Village limits. See
Appendix 1-5 through Appendix 1-7 for the project limits. The extensions will connect to the
existing water distribution system and are anticipated to add approximately 175 new customers
to the system.

2. Phase 2-Well and Well Facility Acquisition

The Village will acquire the existing groundwater well and well facility currently owned and
operated by Lannon Estates, a local mobile home park within the Village limits located on the
northeast corner of Diamond Drive and Lannon Road. See Appendix 1-8 for the project limits. The
project will include an extension of water main from a proposed water main extension on Lannon
Road to the well facility located on the northeast corner of Lannon Road and Diamond Drive.

B. Environmental Resources Present

An Environmental Report (ER) has been completed to complement this report and will be submitted as
part of the funding application. See the report for additional details regarding the environmental resources
present.

The water main extensions will be constructed primarily in existing road rights-of-way (ROW) in previously
disturbed areas. Several of the extensions will be constructed below existing pavement. There are no
known environmental resources that affect the design of this project.

The existing well and well facility proposed to be acquired are located on a grassy private property plot.
Water main extensions to the well facility will be done on the acquired private land, which will be owned
by the Village. There are no known environmental resources on these lands that affect the design for
this project.

C. Population Trends

There are several population projections available for the Village. The 2010 United States Census
population for the Village was 1,107. Southeastern Wisconsin Regional Planning
Commission (SEWRPC) projects a recommended-growth estimate of 1,900 and a high-growth estimate
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of 3,510 for the existing Village sewer service area by 2035. The Wisconsin Department of Agriculture
(WDOA) projects the population to be 1,240 by 2035. The Waukesha County Land Use Plan projects the
population to decline to 856 by 2035. See Figure 1.01-1 for a compilation of the population projections.
For the purposes of this report, the projections from the Lannon Comprehensive Plan were used as it
includes planned development projects within the Village.

Figure 1.01-1 Population Trends

D. Community Engagement

The public has been notified of and asked to provide input on the water system improvements project. A
public information meeting was held on August 14, 2019, to inform the Village residents about the project
details and the identified funding sources to pay for the project.

A notice of intent (NOI) to file an application with Unites States Department of Agriculture (USDA) Rural
Development (RD) was published and distributed to all residents. The NOI included a notice of a public
hearing that occurred during the Village Board meeting on December 9, 2019. A copy of the formal
notification, affidavit, tear sheet, agenda, and meeting minutes will be submitted with the application.

Prepared by Strand Associates, Inc.N 1-2
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The project has been discussed at Village Board meetings and Plan Commission meetings that have
been open to the public. During design and construction, the Village Board will continue to hold public

meetings for input.

1.02 ABBREVIATIONS AND DEFINITIONS

ER Environmental Report

ERP Emergency Response Plan

gpm gallons per minute

HDPE high-density polyethylene

hp horsepower

KWH kilowatt-hour

O&M operation and maintenance

OPCC opinion of probable construction cost
OT™m other-than-municipal

PER Preliminary Engineering Report

PVC polyvinyl chloride

PSC Public Service Commission

psi pounds per square inch

RD Rural Development

ROW right-of-way

SEWRPC Southeastern Wisconsin Regional Planning Commission
Strand Strand Associates, Inc.®

TID tax increment district

Village Village of Lannon

VFD variable frequency drive

WDNR Wisconsin Department of Natural Resources
WDOA Wisconsin Department of Agriculture
WEGS Water, Electric, Gas, and Sewer
Prepared by Strand Associates, Inc.N 1-3
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Village of Lannon, Wisconsin
Water System Improvements Preliminary Engineering Report Section 2—Existing Facilities

2.01 EXISTING FACILITIES

This section describes the Village’s existing water system facilities. A more detailed explanation of the
existing facilities is described in the Water System Study in Appendix 2-1.

A. Location Map

The Village currently operates one shallow-aquifer well (Well No. 1) that is located within the pumping
facility located on South Weather Edge Circle. The pumping facility contains the well, reservoir, two
booster pumps, and a 5,500-gallon pneumatic pressure tank. A 160,000-gallon below-ground concrete
reservoir is located just south of the existing pumping facility. Based on information provided by the
Village to the Public Service Commission, there is approximately 18,440 feet of existing water main in
the distribution system. See Appendix 1-4 for facility locations.

B. History

As noted above, there is currently only one well facility for the entire system; construction began on the
well in 2007 and the facility was completed and operating in 2008. The system operation is described
below followed by a more detailed review of each of the system components.

Water is pumped from Well No. 1 and sodium hypochlorite is injected for disinfection upstream of the
below grade reservoir. The well is called to run by a pressure transducer in the reservoir. Water is routed
through baffles in the reservoir to provide contact time for disinfection and prevent short cycling. Two
booster pumps pump the water from the reservoir into the distribution system. A pneumatic pressure tank
in the facility maintains system pressure (at the facility) between 62 and 70 pounds per square inch (psi).
The booster pumps operate in an alternating lead-lag function and the second booster pump is only called
to run if the pressure at the facility reaches 58 psi.

CTW, a local well contractor, is the licensed operator for the water system. The water system is set up
so that the system can be automatically operated. Periodic visits are required to fill the sodium
hypochlorite chemical tank and collect system data stored locally. In the event of an emergency, the
facility is equipped with a dialer system to notify the operator of any issues.

1. Water System Supply and Treatment Facilities

Well No. 1 was constructed in 2007 and drilled to a depth of 340 feet. The capacity of Well No. 1
well pump is currently 250 gallons per minute (gpm) but the borehole is designed for 300 gpm.
The well pump is powered by a 30-horsepower (hp) motor that is fitted with a variable frequency
drive (VFD).

Two booster pumps are rated at 550 gpm each. The pumps are powered by 30-hp motors fitted
with VFDs. The booster pumps draw water from the reservoir and pump to the distribution system.
There is a vacant pump pad adjacent to the existing booster pumps for a third booster pump.

The facility has an enclosed sodium hypochlorite room that contains a storage tank and chemical
dosing pump. The facility has a backup diesel-powered generator.

Prepared by Strand Associates, Inc.N 2-1
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2. Water System Storage Facilities
The concrete below-ground reservoir has a capacity of 160,000 gallons.

The pneumatic pressure tank has a capacity of 5,500 gallons. The tank is connected downstream
of the booster pumps and helps maintain pressure in the distribution system.

3. Water Distribution System

The water distribution system is comprised of 6-, 8-, 12-, and 16-inch ductile iron, polyvinyl
chloride (PVC), and high-density polyethylene (HDPE) piping. Most of the piping is PVC piping
and was constructed in 2008 when the distribution system was first established. There are

approximately 39 fire hydrants in the system.

There are approximately 141 total customers consisting of 131 residential, with seven commercial
and three public authority users.

See Appendix 1-4 for a water system map that depicts the location and size of all water main and
location of fire hydrants.

The Village of Menomonee Falls Fire Department currently handles all administrative, fire, and
medical emergencies needed by the Village.

C. Condition of Existing Facilities

1. Water System Supply and Treatment Facilities

The well pump has not been pulled or inspected since it has been installed. If the well needs to
be taken out of service, the water system is dependent on the amount of storage remaining in the
reservoir. The Village currently limits the well pump to 250 gpm as it draws down local private
wells at higher rates. The Village and its operator report the well is operating with no major issues.
However, it is generally recommended to rehabilitate wells and pumping equipment at least every
ten years and the Village is currently restricted as it only has one source of supply.

The booster pumps are operating at the rated capacity and there are no known issues.

The pumping facility appears to be in good condition. The operator noted that there is not a paved
walkway to get to the sodium hypochlorite room. When a new tank of chemical needs to be
installed, it must be carried over rocks to get to the chemical feed room door.

The well pump meter was replaced in 2019.

According to the 2018 Public Service Commission (PSC) Water, Electric, Gas, and
Sewer (WEGS) report, the water utility used 43,225 kilowatt-hours (KWH) of energy for the year.

Prepared by Strand Associates, Inc.N 2-2
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D.

2. Water System Storage Facilities

The below-ground reservoir was last inspected and cleaned in 2019. According to the reservoir
inspection report, the reservoir appeared to be in good condition and no repairs are required.

The pressure tank was last inspected and cleaned in 2015. According to pictures taken during
the inspection, the tank appears to be in good condition and no repairs are required.

3. Water Distribution System

According to the 2018 PSC WEGS report, the water system has 39 percent non-revenue water
and 39 percent water loss as a percentage of net water supplied. There have been leaks found
in past years and it is suspected that additional leaks in the system are causing the water loss
issue. The 2018 Sanitary Survey noted that a leak detection study shall be conducted to find and
address leaks in the system.

The Village of Menomonee Falls Fire Department currently performs annual hydrant flushing and
valve turning to maintain the distribution system.

In October 2018, several surrounding private wells for residents in the Village tested positive for
coliform and E.coli. Although the existing public water distribution system has not had any positive
coliform tests, there is some concern that the Village’'s well may be contaminated in the future.

The Village currently does not have an asset management plan in place.

Financial Status of any Existing Facilities

The 2018 PSC WEGS report that contains financial information can be found in Appendix 2-2.

1. Rate Schedules

The current water rate structure can be seen in the approved PSC rate case decision approved
for October 20, 2017 in Appendix 2-3.

2. O&M Cost

Operating expenses for the water system can be found in the 2018 PSC WEGS report in Appendix
2-2. The expenses for the year total $171,781 with the total depreciation expense and taxes
totaling $6,091.

3. Tabulation of Users

Table 2.01 shows the number of customers for each category of water users; 131 of the 141 total
customers (93 percent) are residential.
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Year Residential Commercial Public Total
2008 39 0 3 42
2009 45 1 3 49
2010 65 1 3 69
2011 66 7 3 76
2012 66 6 3 75
2013 66 6 3 75
2014 66 7 3 76
2015 84 7 3 94
2016 105 7 3 115
2017 113 7 3 123
2018 131 7 3 141

Table 2.01-1 Number of Customers by Category

4, Existing Debts and Required Reserve Accounts

As shown in the 2018 WEGS report, the Village currently has a 2017 General Obligation (GO)
Refunding Bond.

E. Water/Energy/Waste Audits

The 2018 PSC WEGS report provides a brief water audit that can be seen in Appendix 2-2. The audit
showed a substantial non-revenue and water loss issue and stated that leak-detection study shall be
completed.

As part of the Water System Study, an in-depth water audit was completed and a water loss control plan
was created. See Section 6 of the Water System Study in Appendix 2-1. The Water Loss Control Plan
recommends finding real losses in the water system, improving the water meter accuracy in the customer
meters, and improving unbilled, unmetered consumption data and recording hydrant use within the
system.

Prepared by Strand Associates, Inc.N 2-4
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3.01

NEED FOR PROJECT

This section describes the need for proposed water system improvement projects.

A.

Health, Sanitation and Security

1. Water System Supply and Treatment Facilities

A second source of supply is needed immediately for system redundancy. The system currently
only has one well and one storage facility to meet demands and supply fire protection. Ten States
Standards (the Standards) Code 3.2.1.1 state the total source capacity must equal or exceed the
design maximum day demand with the largest producing well out of service. The Standards Code
and 3.2.1.2 states a minimum of two sources of groundwater shall be provided. WDNR guidance
also states a water system that relies on only one source does not have adequate source capacity.

Strand Associates, Inc.® (Strand) completed a Water System Study that performed a capacity
analysis and recommended a second source of supply immediately and a third source of supply
once the maximum day demand exceeded the existing well capacity, which is projected to be in
2024. The Water System Study is located in Appendix 2-1.

2. Water System Storage Facilities

The Water System Study included a detail analysis for current and future water storage needs.
The Village needs additional storage volume to provide adequate fire protection. The Water Study
(Appendix 2-1) recommends that 178,000 gallons of additional storage is currently required to
meet maximum day demand fluctuations plus a 2,500 gpm fire for two hours. Assuming a second
source of supply is added in 2024, 167,000 gallons of storage is needed in the future to meet
2035 projected maximum day demands plus fire demands. For planning purposes, it is generally
assumed that only 80 percent of the tank’s volume is available; thus a 250,000-gallon storage
tank is recommended. The study also recommends an elevated tank versus a second reservoir
and booster pumping station.

3. Water Distribution System

The Village needs to extend the water distribution system to serve areas of private well
contamination. In 2018, there were several private wells that tested positive for coliform and E.coli
bacteria. Through the end of October 2018, 33 of 55 private wells tested at the Waukesha County
Laboratory were positive for coliform and 12 were positive for E.coli. Appendix 3-1 shows a map
of the contamination areas. Some of the residents with a contaminated well have tried to clean
and chlorinate the well but the wells still tested positive. The positive test results have prompted
interest in existing residential, commercial, and public facilities to connect to the Village’s public
water system.
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B. Aqging Infrastructure

The water distribution system began operation in 2008. All infrastructure is relatively new and does not
need replacement in the near future.

C. Reasonable Growth

1. Water System Supply and Treatment Facilities

The water system cannot currently meet its maximum day demand with its largest and only well
out of service. A second source is needed at this time to meet the existing and future demand.
Additional customers currently using private wells will connect to the distribution system once the
distribution system expansion is complete. A third source will be needed in 2024 when additional
customers from planned development projects connect to the system. See the Water System
Study (Appendix 2-1) for a detailed analysis of source supply.

2. Water System Storage Facilities

The Village cannot provide adequate fire flows with its existing facilities. The Village needs
additional storage. The Village only has three to five days of storage to supply average day
demands if the existing well is out of service. This issue is only exacerbated with anticipated
system growth or under maximum day and fire supply scenarios.

3. Water Distribution System
Several existing residents will connect to the water main extensions throughout the Village.

Approximately 175 residential customers would be added to the system as water main extensions
are constructed.
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This section summarizes the water supply, water storage, and distribution needs, briefly reviews
alternatives for each, discusses infeasible alternatives, and then presents two project alternatives for a
Water System Improvements project.

4.01 SUMMARY OF ALL ALTERNATIVES CONSIDERED

A Source Water Supply

As discussed in Section 3, the Village is in need of a second source of supply immediately and a third
source of supply in 2024. For the purposes of the Water System Improvements project for this report,
only the second source of supply is considered.

1. Deep-Aquifer Well with Treatment

The benefit of a deep well is it reduces the bacteriological concerns of the shallow aquifer.
However, deep wells in the area are known to have elevated radionuclide levels, which
typically require treatment. According to the Water System Study, a deep-aquifer well with
treatment was the recommended solution to provide a redundant source for the Village. The
addition of this component to the project would increase project costs by approximately
$3 million. This is the option currently being targeted for the third source of supply in 2024
and is planned to be funded through Tax Increment District revenue. Based on current
revenue and preliminary discussions with the USDA, increasing project costs by $3,000,000
makes this alternative infeasible.

2. Neighboring Interconnection

Constructing an interconnection with a neighboring community would provide a second
source. Considerations of system hydraulic gradient, water main extension, necessary
infrastructure improvements, community politics, and the Great Lakes Compact are
necessary. The Village had detailed discussions with several communities and an
interconnection is currently infeasible.

3. Emergency Response Plan (ERP)

A second source is needed immediately for a redundant source of supply in the event of Well
No. 1 being taken out of service. The third source shown to be needed in 2024 is required
due to increasing demand. An ERP can identify how water will be obtained when Well No. 1
is out of service and how fire protection will be handled in that event. While not a preferred
option, this option is technically feasible, if necessary. Operating with an ERP is included in
Alternative No. 1.

4. Shallow-Aquifer

The Water System Study discusses the local shallow aquifer in detail. The concerns of a
shallow limestone aquifer include lowering water levels due to increased quarry mining and
potential bacteriological concerns that some local private wells are already experiencing. A
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shallow well can be constructed deeper than private wells in the area, thereby eliminating
the water level concerns. However, the potential for bacteriological issues still remains. The
Village could consider two separate shallow-aquifer well options. One option would be to drill
a new shallow well and construct a new well facility; this has an opinion of probable
construction cost (OPCC) of $1,500,000. The second option is to acquire an existing shallow
well and pumping station. Including acquisition costs and upgrade, this has an anticipated
OPCC of $600,000. The second option of acquiring an existing shallow well is included in
Alternative No. 2.

B. Water System Storage Facilities

While water storage is a need, based on future projections, elevated storage can be delayed until 2024
and a storage project is not included in the current proposed Water System Improvements project. No
alternatives for Water Storage are included.

The Village recently implemented a tax increment district (TID) that includes planning to construct
an elevated storage tank using future revenues. This funding has been identified as the preferred
method to construct the elevated tank. Construction of this tank is estimated to begin in 2021.

C. Water Distribution System

Water system expansion is necessary to build out the system. Both Alternative Nos. 1 and 2 include the
same proposed water main improvements.

D. Do Nothing

The Village has an obligation to provide safe and abundant drinking water to its customers. Several
residents have private wells that are bacteriologically contaminated. New developments funded
through TIDs are anticipating public water supply to be available. The Village currently does not
have a redundant source of supply which makes proper maintenance and operation of its only well
facility difficult. The “do nothing” approach does not solve any of these issues.

4.02 ALTERNATIVE NO. 1-WATER MAIN EXTENSIONS AND ERP

A. Description

The project alternative includes constructing 1,471 feet of 6-inch, 7,967 feet of 8-inch, and 6,860 feet of
12-inch water main to extend the water distribution system to areas of private well contamination.
Hydrants and distribution system valves will also be installed. The majority of the water main will be
constructed within existing road right-of-way and no additional land acquisition will be needed to route
the water main.
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This alternative does not include any new water supply or storage sources. Therefore, an ERP will be
incorporated into Village operations to account for the use of only one groundwater well. The ERP will
include the following items:

1. Identify alternative sources of potable water to use in the event of a failure of the Village’'s
well.
2. Provide agreements between necessary parties to provide water and fire protection during

an emergency response situation.

3. Provide a communication plan for operations during an emergency response situation.
4, Provide operational guidelines for operations during an emergency response situation.
B. Design Criteria

The proposed project components will meet the applicable design criteria standard requirements of the
Wisconsin Department of Natural Resources (WDNR) Chapter NR 811.

C. Map
A map of the water main improvements is shown in Appendices 1-5 through 1-7.

D. Environmental Impacts

A comprehensive ER has not been completed at this time. However, no environmental impacts are
anticipated for any portion of this project. If there were any need to cross wetlands, directional drilling will
be implemented. Similarly, any installation of water main in floodplains will not impact surrounding areas
as the land will be returned to its original condition. Any historical and archaeological properties found
within the project area are identified and discussed in the ER and will not be impacted as part of the
project.

E. Land Requirements

Most of the water main will be installed within existing road ROW. Three existing easements will be
required to route the proposed water main to connect customers to the distribution system. See
Appendix 4-1 for the easement locations.

1. Private Road Utility Easement

An existing permanent sanitary sewer easement was established along the private road located
approximately 100 feet east of the intersection of Good Hope Road and Main Street when the
sanitary sewer system was installed. The existing easement is 20 feet wide and spans from West
Good Hope Road to the 20577 Good Hope Road residence. The 720 feet of water main is
anticipated to be constructed within the limits of the easement. The easement is located on parcel
LANV0073452002.
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F.

2. Lannon Elementary School Easement

An existing permanent utility easement was established along the south edge of the elementary
school as part of the Lannon Elementary School water main project. The existing easement is
25 feet wide and spans from the ROW from Lannon Road to the west edge of North Parkview
Drive. The easement is located on parcel LANV0073453.

3. Diamond Drive Utility Easement

An existing permanent sanitary sewer easement was established along Diamond Drive south of
Good Hope Road when the sanitary sewer was installed. The existing easement is 30 feet wide
and spans from Good Hope Road to 20255 West Good Hope Road Unit A. Approximately 800 feet
of water main is anticipated to be constructed with the limits of the easement. A pressure reducing
valve and manhole structure are anticipated to be constructed at the end of the water main to
serve as a redundant service lateral connection for the Lannon Estates system. The easement
currently routes through the private road, parcel LANV0078481, LANV0078480003, and
terminates on parcel LANV0078480005.

Potential Construction Problems

Potential construction issues for the water main extension include encountering shallow bedrock, traffic
control, noise requirements, land restoration, and parking.

G.

Sustainability Considerations

It is not sustainable for private residents to replace or rehabilitate their private wells that test positive for
coliform and E. coli. Extending public water supply to these customers provides a source of safe and
reliable drinking water.

H. Opinion of Probable Costs
1. Capital Costs
The opinion of probable cost for the alternative is $8,211,000. This is comprised of $6,870,000 in
construction costs and $1,341,000 in non-construction costs. See Appendix 4-2 for a more
comprehensive breakdown of the project costs. A 10 percent contingency is used for the project.
2. Operation and Maintenance (O&M) Costs
The anticipated additional annual O&M cost and short-lived assets for the alternative is $39,000
and is detailed in Appendix 4-3.
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4.04 ALTERNATIVE NO. 2-WATER MAIN EXTENSIONS PLUS WELL FACILITY ACQUISITION

A. Description

In addition to the water main extensions described for Alternative No. 1, Alternative No. 2 includes the
acquisition and improvements of an existing well and well facility currently owned and operated by
Lannon Estates. The well will be operated in tandem with the existing Village well. A land parcel of
approximately 100 feet by 100 feet will be acquired from Lannon Estates and will be owned by the Village.
The existing well and well facility will also be acquired. The well facility contains a storage room that is
currently used by Lannon Estates. The room will be leased out to Lannon Estates for maintenance
equipment storage.

The well and well facility were originally constructed in 1992. The well facility consists of a wooden
structure with a sloped roof located on the northeast corner of Lannon Road and Diamond Drive. The
well was originally designed to pump from the well to a 5,000-gallon steel pressure tank and to the private
distribution system. In 2003, a 22,000-gallon below-ground fiberglass storage tank and two 150 gpm
booster pumps were constructed to the west of the well facility to decrease the peak demand on the well.
See Appendix 4-4 for a copy of the approved construction plans and the well construction report.

The well currently supplies water to the Lannon Estates Mobile Home Park. Approximately 170 units are
served by the private water supply. According to historical pumpage records, the well currently pumps an
average of approximately 15 gpm. The well was originally tested to have a capacity of around 200 gpm.
During the design of the 2003 additions, it was determined to assume a capacity of 150 gpm.

The WDNR regulates the water system as an other-than-municipal (OTM) facility that is regulated by the
WDNR NR 811 code, which is the same code as municipal water systems. According to the 2018 Sanitary
Survey, there were two minor deficiencies with the system that included the floor drain discharge outlet
not being completely buried and an electrical conduit sensor box for the reservoir not being completely
sealed. See Appendix 4-5 for a copy of the document.

Historical water quality was obtained for the well and compared to the existing Village well. Appendix 4-6
provides a table of the water quality results for each well. The water quality in the Lannon Estates well is
very comparable to the water quality of the existing Village well. This is expected as the two wells
generally draw water from the same depth of the aquifer formation.

The following improvements are proposed to convert the existing well facility from providing water to the
mobile home park to the Village.

1. Water main will be extended from a 12-inch water main stub on Lannon Road, just west
of the well facility.

2. The process piping inside of the well facility will be replaced to connect to the Village water
distribution system.

3. The existing pressure tank is only rated for 50 psi maximum working pressure. The
gradient of the existing Village water system would exceed the pressure needed to be kept
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in the pressure tank once the two wells serve the same water system zone. Therefore, it
is proposed to eliminate the pressure tank in the Lannon Estates well facility by valving it
off from the system.

4. Sodium hypochlorite storage and feed equipment will be installed at the Lannon Estates
well facility as it currently does not chlorinate the water.

5. Other minor improvements to the facility will also be done to have the facility meet the
current WDNR code requirements.

B. Design Criteria

The proposed project components will meet the applicable design criteria standard requirements of the
WDNR Chapter NR 811. Improvements have been identified to bring the Lannon Estates well facility in
compliance with current WDNR code.

C. Map
A map of the well facility is shown in Appendix 1-8.

D. Environmental Impacts

A comprehensive ER has not been completed at this time. As a requirement of the WDNR, a well siting
study and a wellhead protection plan will need to be completed prior to the well being approved to produce
water for the Village’s system. No environmental impacts are anticipated for any portion of this project as
the current well facility is permitted to pump water under the same regulatory code section as the Village
will be.

E. Land Requirements

The Village will be purchasing a parcel of land from Lannon Estates that will contain the well facility and
the adjacent below-ground water storage reservoir.

F. Potential Construction Problems

Potential construction issues for the well facility acquisition and improvements include shallow bedrock
and coordination of schedule with the water main extension project. Shallow bedrock issues are also a
potential issue with the water main expansion. Temporary water connections will need to be implemented
to keep pressure within the existing Lannon Estates private water system.

G. Sustainability Considerations

As part of the water main extension project, Lannon Estates will be required to connect to the Village
water distribution system and abandon the well facility. This project allows the existing well and facility to
remain active and not be abandoned. It will also provide the Village a redundant water supply source.
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H. Opinion of Probable Costs
1. Capital Costs

The opinion of probable cost for the alternative is $8,831,000. This is comprised of $6,870,000 in
construction costs and $1,961,000 in non-construction costs. See Appendix 4-2 for a more
comprehensive breakdown of the project costs. A 10 percent contingency is used for the project.

2. O&M Costs

The anticipated additional annual O&M cost and short-lived assets for the alternative is $40,000
and is detailed in Appendix 4-3.
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5.01 SELECTION PARAMETERS
This section describes the process by which data from Section 4 is analyzed in a systematic manner to
identify the recommended alternative. The selection of an alternative will consider both life cycle costs

and non-monetary factors.

A. Life Cycle Cost Analysis

A 20-year present worth life cycle cost analysis was conducted for each alternative. A discount rate of
1.2 percent was used. Appendix 4-3 details the present worth analysis. The 20-year present worth of
Alternative No.1 is $8,901,000 and Alternative No. 2 is $9,538,000.

B. Nonmonetary Factors

Several nonmonetary factors need to be considered.
1. Water Supply

Both alternatives add approximately 195 equivalent connections, or approximately
800 residents to the Village’'s existing water distribution system.

For Alternative No. 1, the residents would be served by one existing groundwater well for
supply. In the event that the existing well would need to go out of service, additional storage
or a temporary water supply would be needed through an ERP. Supplying water through an
ERP is not the preferred way to operate a water system as the outage period for a well facility
can range between several hours to several weeks depending on the circumstances.

Alternative No. 2 proposes to acquire an additional groundwater well as a redundant source
of supply to the existing well. From a water supply perspective, Alternative 2 is preferred as
it provides a redundant water supply source to the Village’s distribution system, which allows
the Village to properly maintain and operate its water system.

Additionally, under Alternative No. 1, the Lannon Estates well and well facility would need to
be abandoned. While this does not necessarily cost the Village any money, it is arguably a
waste of resources and a politically sensitive issue.

2. Cost Effectiveness

The cost of an entirely new water well with treatment would range between $1.5 million and
$3.0 million depending on the source or type of well and if treatment is needed. With
Alternative No. 2, the Village will obtain an existing well and well facility that has provided
reliable drinking water for almost 30 years for a fraction of the cost to drill and construct a
new well and facility.
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5.02 SELECTION OF AN ALTERNATIVE

After consideration of the life cycle cost analysis and the nonmonetary factors, it was determined
that Alternative No. 2 is the preferred alternative to provide the Village with a second water supply
source and extending water main to areas with well contamination. Section 6 discusses the
proposed project in more detail.
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6.01 PROJECT DESIGN

The proposed project, Alternative No. 2, is the extension of the water distribution system and the
acquisition and upgrades of the Lannon Estates Well Facility in the project areas shown in Appendices 1-
5 through 1-8.

The project will extend approximately 16,298 lineal feet of 6-, 8-, and 12-inch water main. Throughout the
project corridor, mainline valves, hydrants, fittings, curb stops, corporation stops, valve boxes, and
Village-owned portions of the water services will be constructed. The project will include construction of
a PRV station that will be used to serve the existing Lannon Estates private water system located in the
southeast portion of the Village. The project will also include necessary road restoration and ditch
improvements to facilitate the watermain expansion.

The project will acquire the existing Lannon Estates Well Facility and the surrounding parcel of land.
Several minor improvements will be done to the facility including connection to the Village distribution
system, addition of sodium hypochlorite injection, and disconnection of the existing pressure tank to the
system. A meter will be installed within the well facility to meter the water usage to the Lannon Estates
Mobile Home Park users.

6.02 PROJECT SCHEDULE
The Village will bid and construct this project under two phases and two contracts. Table 6.02-1

shows the anticipated project schedule for the water main and Table 6.02-2 shows the anticipated
project schedule for the well facility acquisition and improvements.

Action Anticipated Schedule
Start Water Main Design November 2019
Submit Pre-Application (Preliminary Engineering Report December 2019
[PER] and ER)
Receive Application Decision and Complete Application February 2020
WDNR Agency Review March 2020
USDA RD Agency Review March 2020 and April 2020
Advertisement April 2020
Bid May 2020
Contract Execution July 2020
Start Construction August 2020
Final Completion September 2021
Loan Closing September 2021
One-Year Warranty September 2022
Table 6.02-1 Anticipated Project Schedule-Water Main Extension
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Section 6—Proposed Project

Action
Acquire Lannon Estates Facility
Start Facility Upgrade Design
WPSC Agency Submittal
WDNR and WPSC Agency Review
USDA RD Agency Review
Advertisement
Bid
Contract Execution
Start Construction
Substantial Completion
Final Completion
Loan Closing
One-Year Warranty

Anticipated Schedule
March 2020
April 2020
April 2020
November 2020
February 2021
March 2021
April 2021
May 2021
June 2021
August 2021
September 2021
September 2021
September 202