


NORTHERN URBAN SERVICE AREA AMENDMENT APPLICATION
VILLAGE OF DEFOREST

This information supports the Village of DeForest’s application to amend the Northern Urban
Service Area to include several parcels plus public rights-of-way totaling 177.6 acres. These
include parcels 0910-313-8500-2, 0910-313-8000-7, 0910-313-9500-0, 0910-313-8220-1, 0910-
314-8622-1, and 0910-314-9141-1. The parcels, referred to as the “Yahara Gateway Land”, are

currently addressed at 4542 and 4684 State Highway 19, west of Interstate 39-90-94 and east
of the Westport town line.

Submitted: April 10, 2017
Prepared by: MDRoffers Consulting and Vierbicher Associates
With support from the Village of DeForest staff
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1 Introduction

Map 1 indicates the proposed Northern Urban Service Area (NUSA) expansion area, including
existing public rights-of-way. For purposes of this application, the proposed NUSA expansion
area is referred to as the “Yahara Gateway Land” or “the Land.” The Yahara Gateway Land
encompasses 177.6 acres northwest of the interchange of Interstate 39-90-94 and State
Highway 19, including 152.1 acres of private real estate and 25.5 acres of existing highway
rights-of-way. The private real estate is within three separate ownerships: Yahara Hills LLC,
Windsor Gateway LLC, and the Ballweg Family Limited Partnership.

The Yahara Gateway Land is ready for inclusion in the NUSA. The Land joins the existing NUSA
boundary on its east and south sides. Development of the Land will provide an opportunity for
the Village of DeForest to accomplish multiple goals, including the following:

e Develop a highway-oriented retail and commercial service district serving local and
regional customers along the Interstate and Highway 19, but also integrated into a
mixed use setting.

e Provide a setting for denser living options and institutional uses geared particularly to
the Baby Boomer and Millennial populations.

e Interconnect Village’s north and south (former Token Creek) water utility systems,
which currently operate as separate systems.

e Manage stormwater and promote infiltration in accordance with the Village’s
stormwater management ordinances, which is one of the most progressive in the
County including a 100% “stay-on” standard.

e Advance Yahara River corridor protection and related recreational opportunities and
access, in accordance with local and County plans.

e Implement and dovetail with multiple plans for this area, including the North Yahara
Future Urban Development Area (FUDA) Study, Village of DeForest Comprehensive Plan,
DeForest-Windsor Cooperative Plan, and Wisconsin Department of Transportation
(WisDQT) plans for the expansion of Highway 19 adjacent to the Land.
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2 Plan Consistency and Need

The Village’s Planning and Zoning Commission determined that the immediate addition of the
Yahara Gateway Land to the NUSA is consistent with DeForest’s Comprehensive Plan (see
Commission resolution in Appendices). The Village’s Comprehensive Plan is available online at
www.vi.deforest.wi.us on the Planning, Zoning, and Development page. The proposed addition
of the Yahara Gateway Land to the NUSA is also consistent with the 2012 North Yahara FUDA
Study, the DeForest-Windsor Cooperative Plan, the Village of Windsor Comprehensive Plan, and
other plans affecting the Land.

The proposed addition of the Yahara Gateway Land to the NUSA advances the recommended
scenario within the North Yahara FUDA Study. As reflected on Map 2, the Yahara Gateway Land
is shown as being within the Future Urban Development Area (FUDA). It is designhated for a
combination of mixed use and commercial land use. The FUDA effort was completed jointly
with DeForest, Windsor, and Vienna—and with interaction with adjacent Westport and the
North Mendota FUDA Study. This designation of the Yahara Gateway Land within the FUDA is
echoed in the DeForest Comprehensive Plan (Map 3).

The Village of DeForest, through its Comprehensive Plan, also identifies this area for future
“commercial” and “mixed use” development. Within the “commercial” future land use
designation, the Village advocates:

e High-quality indoor retail,
commercial service, office, health
care, and institutional buildings.

e Developments providing access to
and an attractive rear yard
appearance for existing and future
land uses behind these sites.

e Addressing off-site traffic,
environmental, and neighborhood
impacts as part of new development
proposals.

Within the “mixed use” future land use
designation, the Village advocates:

e A blend of commercial services,
retail, office, multiple family

This image, a crop of the DeForest Comprehensive Plan
residential, and/or institutional land  Fyture Land Use Map, shows the Yahara Gateway Land in the
uses, including mixed use sites context of existing and planned development on surrounding
and/or buildings, creating vibrant lands. The blue dotted line is the extent of the North Yahara
Future Urban Development Area. The pink shaded areas
indicate the “commercial” future land use designation, the
purple shaded areas indicate the “mixed use” future land use
designation, and the green areas represent preliminary
environmental corridor areas.

urban places and community
gathering spots.

e Non-residential uses comprising a
minimum of 50% of the land area
within each “mixed use” area.
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e Integrating multiple family residential components in “mixed use” areas with the fabric
of the surrounding neighborhood through design, pedestrian connections, landscaping,
and scale.

Inclusion of the Yahara Gateway Land in the NUSA is also consistent with the growth phasing
policy within the DeForest Comprehensive Plan. That policy indicates that the Village will utilize
the following factors in making decisions on the timing of new development, including whether
and when to request urban service area expansions. The Village’s phasing policy points are in
italics below, with commentary related to this application in normal type.

1. The desire to promote an orderly, sequential pattern of land use and community
development in order to ensure that the provision of public services, roads, and utilities
keep pace with development. Both DeForest and Windsor have long identified the land
for future commercial and mixed use development. The Land is bounded on two sides
by existing urban development, is at a freeway interchange, and the Village has sanitary
sewer and water service along Highway 19 to the immediate south. As described later
in this application, inclusion of the Land in the NUSA will also facilitate the long-intended
interconnection of DeForest’s north and south water systems.

2. The projected impact on other Village goals of preserving agriculture or the natural
environment in the same general area, if applicable. Proposed development of the Land
will meet the Village's strict stormwater ordinance and CARPC criteria for environmental
corridor mapping. The Village also desires to thoughtfully transition and provide
appropriate linkages to the Cherokee Marsh Wildlife Area to the southwest. The
planned land uses for the Land are consistent with all County and local comprehensive
and farmland preservation plans. In 2015, DeForest adopted a State-certified farmland
preservation zoning district, which is mapped over most of its extraterritorial zoning
area within the Town of Vienna.

3. The projected impact on Village desires to redevelop or infill other parts of the Village.
The Land will facilitate larger scale and highway oriented commercial service, retail,
hospitality, multiple family, and institutional uses that are not present and not viable on
smaller redevelopment and infill sites. The Land is also 3+ miles south of the Village’s
downtown and Main Street area—the Village’s primary redevelopment and infill areas
identified in the Comprehensive Plan. This removes correlation between
(re)development opportunities in these disparate parts of the Village.

4. Whether the proposed development provides a unique asset or special amenity desired
by the Village, as specified in Village plans or as otherwise indicated by the Village
Board. Through its Comprehensive Plan and marketing efforts, the Village has identified
the expansion of local retail, restaurant, hotel, and office facilities as central to its
economic interests and quality of life. The Village desires more locations to “shop
locally,” which the planned development of the Land will provide. The Village
anticipates that the first development on the Land will include a major regional retailer.
While there is other undeveloped land in DeForest, there are no available 20+ acre
parcels to accommodate the needs of this or a similar or complementary user.

5. The availability of public infrastructure such as road capacity, utility availability or
capacity, and pedestrian and other public facilities to serve the proposed development.
At time of writing, WisDOT was re-decking the interchange and reconstructing and
realigning ramps at the Interstate/Highway 19 interchange. Further, WisDOT will
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reconstruct Highway 19 between the Interstate and River Road in 2020, providing a
four-lane roadway adjacent to the Land. The Village is conducting a traffic impact
analysis to determine appropriate improvements at the two planned road intersections
with Highway 19. Map 5 delineates those intersections, plus an internal road network
that becomes more conceptual heading north into the Land. Bike, pedestrian, and
transit connections from the Land to areas beyond are more challenging, which is
influencing the proposed land use pattern. Still, the Village plans for a future multiuse
path along Highway 19 (WisDOT’s Yahara River bridge reconstruction will include the
necessary width) and some connection to the north crossing the Interstate at River
Road/Windsor Road to link with the Village’s existing path network. Also, the Village’s
Comprehensive Plan and regional plans suggest an express bus route to DeForest that
may utilize the adjacent Interstate corridor (see Map 4). Internally, sidewalks and
park/recreation facilities are required in new developments by DeForest subdivision
ordinance. The Cherokee Marsh Wildlife Area and existing public utilities are directly
adjacent.

6. If such public infrastructure is unavailable, the projected timing of and funding for public
infrastructure improvements to serve the proposed development. Adjacent public
infrastructure is currently available. Further, the proposed addition of the Land to the
NUSA will facilitate the interconnection of the Village’s north and south water systems—
an improvement which has significant benefits beyond the NUSA expansion area.

7. The ability of the Village to cost-effectively provide community services to the proposed
development or area, and the advice of other units of government such as the DeForest
Area School District (DASD) to provide services under their control. The Village already
provides services along the Highway 19 corridor adjacent to and east of the Yahara
Gateway Land. Enrollment impacts on the school district are likely to be manageable.
Planned dwelling units are multiple family units, which generate fewer students per
housing unit than a typical new single family housing development. The consultant
projects a maximum of 50 students at build-out. The Land is within the DASD’s Windsor
Elementary School attendance area. The DASD will open an expanded and remodeled
Windsor Elementary School in fall 2017 to serve this and other areas. “STEAM”
additions to the middle and high schools have also recently been completed.

8. Whether the proposed development area has been or will be annexed or attached to the
Village, where annexation or attachment is specified by adopted intergovernmental
agreements/cooperative plans or otherwise anticipated prior to development. Parcels
0910-314-8622-1 and 0910-314-9141-1 (Windsor Gateway LLC) were attached to the
Village of DeForest in January 2017, per the DeForest-Windsor Cooperative Plan. The
rest of the real estate with the NUSA expansion area will also be attached to DeForest,
per a locally-approved amendment to the Cooperative Plan.

9. The degree of compatibility with other aspects of adopted intergovernmental
agreements/cooperative plans to which the Village is a party. Compatible. See Section
3 of this application for more information.

10. For proposed urban (publicly sewered) development, whether the proposed development
area is within the Urban Service Area and MMSD boundary, or the Village reasonably
expects the development area to be added to the Urban Service Area and MMSD
boundary in the near term. The Yahara Gateway Land is already in the regional and local
FUDA and the MMSD service area.
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Map 2: Recommended Scenario, North Yahara FUDA Study
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Map 3: Future Land Use, Village of DeForest Comprehensive Plan
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Map 4: Future Transportation and Community Facilities, Village of DeForest
Comprehensive Plan (also Village’s Official Map)
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3 Intergovernmental Cooperation

The Village has made special effort to unify its Comprehensive Plan and future development
and preservation plans with those of adjacent communities, Dane County, and the region.
The Village regularly engages with adjacent and overlapping communities on its planning
efforts.

The Land is at the eastern edge of the much larger “River Road/Highway 19 Study Area” as
shown on Map 3. Building upon advice in the North Yahara and North Mendota FUDA Studies,
recommendations for this study area from the Village’s Comprehensive Plan are as follows:

In conjunction with affected property owners and adjacent local governments, the Village
intends to complete a neighborhood development plan for its planned development area
between River Road, Highway 19 and the Interstate. That effort should consider
compatible land use transitions, progressive stormwater management, preservation and
enhancement of the Yahara River corridor, and transportation access. The Village also
intends to work towards an intergovernmental agreement with Westport (and possibly
others) to include issues and areas of mutual concern for lands west of River Road,
including community separation. In general, the Village will work collaboratively to protect
sensitive environmental resources in this study area, which connects with Cherokee Marsh.
Such an effort will consider organism movement, habitat preservation, minimizing high
traffic or disturbance near the environmental corridor, and invasive species removal and
management in the corridor.

Through its Comprehensive Plan the Village of DeForest has also identified pursuit of a
boundary agreement with the Town of Westport as a “high priority” initiative. Westport's
eastern boundary lies just west of the Yahara Gateway Land.

Based on these recommendations, the Village of DeForest and Town of Westport began in
Winter 2017 discussing an intergovernmental boundary agreement. The Village anticipates
that agreement to reinforce the community separation and farmland and natural area
preservation west of the Yahara Gateway Land that is already embodied in local, County, and
regional plans. The Village administration hopes to complete this agreement in 2017.

The Village has made Westport officials aware of this proposed urban service area application,
and understands that Westport has no objection to the application. Westport may be
concerned that possible future road extensions represented on Map 5 may eventually connect
to River Road, but that is not the Village’s intent.

South and west of the Yahara Gateway Land, and north of Highway 19, are 35.7 acres owned
by Dane County. This is the northern edge of the Cherokee Marsh County Wildlife Area, which
provides for public recreation uses along the adjacent sections of the Yahara River. The area
immediately north of these 35.7 acres, which is part of the Yahara Gateway Land, is within the
Cherokee Marsh Natural Resource Area Boundary, as designated in the County Parks and
Open Space Plan.

The Village has begun engagement with Dane County Parks Division staff on collaboration
opportunities associated with this proposed NUSA expansion, preservation and sensitive
development of land adjacent to the already-acquired Cherokee Marsh Wildlife Area, and
possible transportation interconnections.

NUSA AMENDMENT APPLICATION, 4.10.17 Page 11



In March 2017, the Village of DeForest and the Village of Windsor adopted the first
amendment to the 2010 DeForest-Windsor Cooperative Plan. At time of writing, that
amendment was pending State Department of Administration approval. This amendment
reflects Windsor’s incorporation as a village, simplifies agreement terms, and accelerates the
transfer of certain identified lands from Windsor to DeForest. Among those are the Yahara
Gateway Land and all other Windsor territory west of the Interstate. See the letter of support
from Windsor included as an appendix for further information.

4 Land Use

Most of the developable acreage of Yahara Gateway Land is currently in agricultural use. The
two recent farm residences on the Yahara Gateway Land have been recently been, or are in
the process of being, torn down.

The Land slopes upward from Highway 19 towards the northeast corner, where a high point of
936 feet offers a vantage point over the Interstate. There is 1.1 acre of 12+% slopes near that
high point, but no 12+% slopes in any other part of the Land. Areas close to the Yahara River
are in combinations of floodplain and wetland. In collaboration with the three property
owners, the Village has commissioned a wetland screening and determination on the Land, to
be completed this spring.

The Village of DeForest and the property owners/developers have collaborated on a
neighborhood plan map for the Yahara Gateway Land (Map 5). This Yahara Gateway
Neighborhood Plan is consistent with and builds from the Village’s Comprehensive Plan. Map
5 shows the preferred alternative for planned land uses and roads for the Land, and also
existing and planned uses for surrounding lands.

The Neighborhood Plan is intended to guide future development of the Land and fulfill the
goals of this NUSA application listed in Section 1. It suggests a predominately commercial
development pattern extending north from Highway 19 (“Highway Business District”). Further
from Highway 19 and closer to the Yahara River, the plan suggests a “Transitional District” and
then close to the River an area that may be most appropriate for multiple family housing,
senior housing, and/or institutional uses (“Yahara District”). The sizes, shapes, and locations
of these three districts will vary depending on the actual future demand for different land uses
on the Land. All lands will need to be rezoned and subdivided to enable development
according to this Neighborhood Plan.

The Neighborhood Plan also suggests environmental, stormwater management, and
recreational features. Conceptual stormwater management basins are indicated in
appropriate general locations, each envisioned to serve either a large development site or
multiple smaller sites. Actual locations and configurations of stormwater basins will likely
vary. Beyond the basins, the proposed environmental corridor network is entirely focused
along the Yahara River corridor. This network will complement the County Wildlife Area and
reflect the Village’s conservation commitment along the Upper Yahara River corridor within
the developed parts of the Village. The proposed corridor network meets all CARPC
standards. The environmental corridor may provide an appropriate location for a trail,
perhaps in collaboration with the County and serving as a scenic connector between planned
Highway 19 and River Road trails. Beyond the currently-mapped corridor network, an upland
neighborhood park or mini-park may be established to serve planned multiple family
residential uses.
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As suggested in the legend on Map 5, a range of seven different traditional land uses (e.g.,
commercial services, multiple family residential) may potentially locate among the three
broader development-based districts (e.g., Transitional District) in the manner indicated.
Figure 1 dissects the map, providing the projected acreage of each of the proposed traditional
land uses and rights-of-way for the Yahara Gateway Land.

Map 5 also suggests development staging. The Village and developers intend to install the
“Phase | Roads” and associated utilities in 2017 to serve expected commercial development.
Construction phasing of the “Potential Future Roads” and associated utilities will depend on
market demand following Phase | construction.

Figure 1: Northern Urban Service Expansion Area, Yahara Gateway Land, Village of DeForest

Proposed Land Use

Number of Acres

Existing

Total Area DevelopmentEnvironmental Corridor Number of Housing Units

Single Family Residential 0 2.7

Other Type Residential 17.7 400

Residential Total 17.7 2.7

Commercial 79.0

Industrial 0

Institutional 4.4

Street R-O-W * 33.5 25.5

Parks 2 2.6

Stormwater Mgmt. 14.1 14.1

Other Open Space 26.3 1494 25.3

TOTAL 177.6 177.6 39.4 400
Notes:

“Street R-O-W” includes all existing and proposed rights-of-way, including existing highway rights-of-way that

establish contiguity to the existing NUSA, plus “Phase | Roads” and “Potential Future Roads” shown on Map 5.

“Parks” are presumed to be a component of either or both of the “Transitional District” and/or “Yahara District”

on Map 5. The particular location and size of public park space will depend on the location and amount housing
development that occurs in these two districts. Upon dedication, public parks will be added to the
environmental corridor network.
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5 Economic and Housing Development

The Yahara Gateway Land is part of a larger economic development area along Highway 19 in
“DeForest South.” Nearly 80 acres of the Yahara Gateway Land is planned for commercial uses,
including office, retail, hospitality, and other commercial uses. Nearly all planned commercial
uses will be within the “Highway Business District” and “Transitional District” on Map 5.

The Village and owners of the Land will seek businesses that provide goods and services to area
and regional residents, businesses, and visitors. The Land enjoys excellent visibility from
Highway 19 and fair visibility and superior access from Interstate 39-90-94 immediately adjacent
to an interchange. Businesses that benefit from such a combination of visibility and a location
along a major highway, as well as residents seeking regional accessibility, will be attracted to the
area. Commercial uses that may be promoted and marketable along this stretch include large
scale retailers, a supermarket, restaurants, recreational complexes, hotels, multitenant
commercial centers, convenience stores, and other service-oriented businesses such as banks
and daycare centers. One of the first users is likely to be a large-scale retailer.

The Village also projects approximately 400 housing units on the Land. These units are all
projected to be duplex or multiple family units in some configuration. Housing would be located
within the “Transitional District” and the “Yahara District,” consistent with these areas’ “mixed
use” future land use designation in the Village’s Comprehensive Plan.

Families, singles, seniors, and persons with disabilities may be served. The location close to
Interstate 39-90-94 provides easy access to the several industrial parks located in DeForest,
Windsor, Waunakee, Sun Prairie, and Madison and within a 10 to 15 minute drive. The serene
nature of the northern reaches of the Land seems appropriate for senior housing or a larger
retirement community. Proposed commercial services and other retail opportunities may
provide amenities for seniors and other residents. Health care providers are within % mile to
the east along Highway 19, and a bit further southeast at the UW Hospital completed in 2016.
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6 Natural, Cultural, and Agricultural Resources

The Land is in the Upper Yahara River Watershed. The Yahara River is designated by the
WisDNR as a warm water sport fishery through the Land. Per the North Yahara FUDA
Environmental Conditions Report, this stretch of the River plays an important role in providing
spawning habitat for a wide variety of sport fish. The Land is not within a thermally sensitive
area, as designated by the WisDNR.

Aside from stormwater basins, environmental corridor within the Yahara Gateway Land will be
focused along the Yahara River. This corridor will continue to provide a habitat for local plants
and wildlife, will provide as a land and/or water based recreational amenity, and may serve as a
logical community growth edge.

The Village has worked with CARPC staff prior to submitting this application to establish
environmental corridors that meet CARPC standards. Aside from the stormwater basins, the
environmental corridor includes 100-year floodplain and floodway, WisDNR mapped wetlands,
and a 75 foot vegetative buffer around the nearest navigable portion of the Yahara River or
wetland edge.

The Village and property owners are having a wetland screening and delineation performed this
Spring, which may impact the extent of environmental corridors.

Per the Wisconsin Historical Society, previous archaeological sites, Native American
village/campsites DA-0485 and DA-0445, have been found on the Land. Another site, DA-430, is
marked on nearby land. Per these findings and the recommendation of Wisconsin Historical
Society and CAPRC staff, the Village and the property owners have commissioned an
archeological survey to be conducted this Spring. Depending on its findings, environmental
corridor boundaries and perhaps even development layout may be affected. The Village expects
that any such impacts will be near the northern edges of the Land.

There is about 1.1 acre of slopes that barely exceed 12% near the high point of the Land.
However, these steeper slopes are not connected to the water-based features of the Yahara
River Corridor and are therefore not proposed as environmental corridor.

Per maps in the North Yahara FUDA Environmental Conditions Report:
e Depth to water table is greater than 6 feet over a vast majority of the Land.

e Depth to bedrock may be shallow in the eastern portions of the Land. This condition
may be addressed through grading and filling. Further, these eastern portions are
proposed to be in commercial use, and as such will likely not have basements.

e Groundwater recharge over a majority of the Land is 10+ inches per year. This is
generally classified at the “medium” level, with the highest opportunities for recharge in
the northwest parts of the Land, especially using engineered soils. These are the parts
of the Land where impervious surfaces can be most easily controlled under the planned
land use pattern.

e There are no known threatened or endangered species on the Land.

DeForest is committed to farmland preservation in the DeForest-Windsor-Vienna-Westport
area. Village plans, boundary agreements, and extraterritorial zoning arrangements solidify long
term agricultural preservation in vast areas west of Interstate 39-90-94 and east of Highway 51.
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7 Utilities—Sanitary Sewer Service

The proposed sanitary sewer configuration is shown on Map 6: Overall Utility System
Configuration.

All of the Land will be provided with gravity flow sewer service through proposed Village of
DeForest sanitary sewers connected directly to MMSD’s Waunakee-DeForest Interceptor, as
shown on Map 6. The proposed sewers will connect to the interceptor between manholes
MH14-134 and MH14-143 as shown in Figure 2.

The topography indicates a ridge line that runs northeast/southwest bisecting the Land. The
elevation peaks on the ridge and falls off to the northwest and southeast. The placement of
sewer lines will allow for a gravity sewer extension around the ridge that will allow the Land to
be served entirely by gravity sewer.

Figure 2: MMSD Waunakee-DeForest Interceptor

MMSD Waunakee —
DeForest Interceptor

Yahara Gateway Lands

CARPC completed an MMSD Collection System Evaluation in 2009, which included the
Waunakee-DeForest Interceptor. The future service area for this interceptor included the Land.
Through this evaluation, CARPC estimated that the interceptor would have adequate capacity
beyond the year 2060. The interceptor capacity evaluation table from the MMSD Collection
System Evaluation appears as Figure 3.
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Figure 3: Northeast Interceptor — DeForest Extension Capacity Evaluation

The estimated average daily flow from the Land is 128,000 gallons per day (gpd), with an
estimated peak flow rate of 511,700 gpd as shown in the “Estimated Wastewater Flows — Yahara
Gateway Land” table found in the Appendices. The sum of the estimated peak hourly flow from
the Land and the current estimated peak hourly flow in the Waunakee-DeForest Interceptor
shown in Figure 4 below is less than the interceptor capacity. Therefore, the interceptor has
adequate capacity to serve the Land.

On behalf of MMSD, Strand Associates completed the Pump Station 14 Infiltration/Inflow Study
in 2014. This study included flow monitoring at a manhole (MH14-130) downstream of the
section of the MMSD interceptor (MH14-134 to MH14-143) that will serve the Land. The result
of the flow monitoring is summarized in Figure 4 below. The measured average daily and the
estimated peak hourly flows are well below the rated interceptor capacity, and also well below
CARPC’s 2009 estimates due to slower-than-projected growth.

Figure 4: Current Flows to MMSD’s Interceptor

Monitoring Measured MMSD Peaking | Estimated Peak Interceptor
Manhole Average Daily Factor Hourly Flow Capacity (gpd)
Flow (gpd) (gpd)
MH14-130 1,600,000 4.0 6,400,000 9,630,000

8 Utilities—Municipal Water Service

The Village of DeForest owns and operates two hydraulically separate water supply systems.
The “DeForest North” system, which serves lands in the Village north of Windsor Road, includes
active Wells No. 2, 3, 4. The “DeForest South” system was acquired from the Token Creek
Sanitary District in 2005. This system includes Well Nos. 1 and 5. The Yahara Gateway Land is
proposed to be served with water from the DeForest South system, but the Village intends to
also interconnect the two water systems in conjunction with development of the Land. See the
detailed discussion of that interconnection below.
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Water Supply

Wells No. 1 and 5 have pumping capacities of 810 gallons per minute (gpm) and 1,600 gpm
respectively, for a total well capacity of 2,410 gpm. Based on the year 2016 pumping records,
the average daily demand of the DeForest South system is 64,863 gallons per day (gpd), and the
maximum day demand was 230,000 gpd. Applying a peak hour to maximum day factor of 2.0 to
the maximum day demand, the peak hourly demand is estimated to be 320 gpm.

Storage

Storage is provided by a 200,000 gallon elevated tank with an over flow elevation of 1,060 feet,
a high water level of 1,058 feet, and a low operating level of 1,049 feet (USGS Datum). Even at
the middle of its operating capacity, static pressures would range from 51 pounds per square
inch (psi) at the highest elevation within the Land (936 feet) to 82 psi at the lowest elevation
(865 feet). This range of static pressures falls within the acceptable range of 35 psi to 100 psi
per Chapter NR 811 of the Wisconsin Administrative Code.

Distribution
Map 6 depicts the proposed water distribution system.

Currently, the Village of DeForest water distribution system is extended from east of the
Interstate to the intersection of Highway 19 and Liuna Way with a 12” main.

To serve the Land, a new 12” water main will be extended across Highway 19 under a future
north-south road across from the western intersection of Liuna Way and Highway 19. The 12"
water main will be extended to the northern boundary of the Land as development continues.
Water distribution mains (8”, 10”, 12”) will be extended throughout the remainder of the Land
as needed to meet the requirements of proposed development.

The distribution system will be looped within the Land, including a secondary connection into
the development across from the eastern intersection of Liuna Way and STH 19. This
development is called Union Conservancy Park.

System Evaluation

CARPC requires an available fire flow of 2,000 gpm for a duration of 2.5 hours to be provided
under the peak hour demand condition. The current estimated peak hourly demand of the
DeForest South System is 320 gpm. The Yahara Gateway Land is projected to generate an
average daily demand of 125,200 gpd, a maximum day demand of 195,200 gpd, and a peak
hourly demand of 270 gpm as shown in the “Estimated Water Demands — Yahara Gateway
Land” table in the Appendices. Therefore, the total estimated peak hour demand of the current
DeForest South System plus the proposed Yahara Gateway Land is 590 gpm.

An evaluation of the system capacity to provide the peak hourly demand plus fire flow follows:

Peak Hourly Demand: 590 gpm
Fire Flow: +2,000 gpm
Pumping Capacity: -2,410 gpm
Rate Required from Storage: 180 gpm

Volume Required from Storage:

(180 gpm)(2.5 hrs)(60 min/hr) = 27,000 gallons

NUSA AMENDMENT APPLICATION, 4.10.17 Page 19



The Village presently has 200,000 gallons of total storage with the elevated tank completely full.
Since the tanks are usually not operating completely full, the “effective” storage is considered to
be 80% of total storage. This leaves approximately 160,000 gallons of available “effective”
storage. With both well pumps in operation, 27,000 gallons of storage is required to provide the
required fire flow for the required duration. The effective elevated storage of 160,000 gallons is
greater than the required 27,000 gallons. Therefore, the system has adequate capacity to
provide the required fire flow.

Computer modeling of extending the Village’s water distribution system to the Yahara Gateway
Land estimates an available fire flow of 2,080 gpm at a minimum residual pressure of 20 psi.
Therefore, the Village’s distribution system has adequate capacity to provide the CARPC
required 2,000 gpm available fire flow. A summary of the computer modeling results can be
found in the Appendices.

Water System Interconnection

The Village’s 2006 Water Supply and Distribution Study includes recommended interconnection
between the “DeForest North” and “DeForest South” water systems in the area of the Yahara
Gateway Lands. The hydraulic grade line of the North system is above that of the South system.
Therefore, the North system can contribute flow to the South system through the
interconnection. Controlling the amount of flow can be achieved by use of a pressure control
valve (PCV). The PCV can be set to allow flow from the North to South systems when pressure in
the South system drops to a preset value. Once the pressure in the South system has been
restored by flow from the North system to a preset value, the PCV will close and stop flow from
the North system. In this way, the North system will provide redundant water supply and
storage backup to the South system. This will also provide a viable looped connection to the
Yahara Gateway Lands, and other developable lands west of Interstate 39-90-94.

The interconnection will also allow for the South system to provide water to the North system.
In order to provide flow from the South system to the North system, a booster station will be
required to overcome the hydraulic difference between the two systems. The South system
booster station could be used in rotation with the wells in the North system. In this way, the
South system can share its excess storage volume with the North system.

The interconnection facility incorporating the PCV and the booster station will be constructed
and connected to the water main extended to the northern boundary of the Yahara Gateway
Lands, as described in the “Distribution” subsection above. North of the Land, the water main
providing the interconnection will follow a route to be determined along the west side of
Interstate 39-90-94, crossing the Interstate near the River Road overpass and ultimately
connecting to a water main within Conservancy Place.

Based on the recommendations of DeForest’s Water Supply and Distribution Study, the Village
anticipates interconnecting North and South systems in this area within approximately five
years, depending on the actual pace and extent of development of the Yahara Gateway Land.
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9 Stormwater Management

These lands are within the Upper Yahara River watershed. The Land generally slopes off from a
high point located in the northeast corner to the north, northwest, and southwest. Areas
flowing to the north and northwest generally sheet flows to the Yahara River. Water to the
southwest sheet flows to the Yahara River and to a ditch along Highway 19, which eventually
flows to the Yahara River.

Stormwater management for the Land will be regulated by the Village of DeForest’s Chapter 24
Erosion Control and Stormwater Management Ordinance and Section NR 151 of the Wisconsin
Administrative Code. Stormwater management plans and practices will meet these local and
State requirements for peak flow control, TSS removal, infiltration, and groundwater recharge.
Village ordinance standards meet or exceed State and County requirements, and include:

e 100% volume control for all development conditions based on the Average Annual Rain
Series for Madison.

e Groundwater recharge rates meeting or exceeding average annual recharge rates as
estimated by the Wisconsin Geological and Natural History Survey in a report titled
“Groundwater Recharge in Dane County, Wisconsin Estimated by a GIS-Based Water
Balance Model.”

e Maintain pre-development peak runoff rates for the 1-year, 2-year, 5-year, 10-year, 25-
year, and 100-year, 24-hour storm events.

e Encourage use of low impact design techniques to treat storm water runoff at its source.

Plans for stormwater management and erosion control will include the installation of specific
BMPs in strategic locations prior to any other ground disturbing activities. Erosion control
practices will consist of BMPs necessary to limit sediment from leaving the site during ground
disturbing activities. Ground disturbing activities will be limited to phases as much as practical
to reduce the area of exposed soil. Temporary sedimentation basins may be constructed to
prevent soil from leaving the site. Infiltration practices will be implemented following
substantial grading and restoration of the site.

Conceptual stormwater basins are shown on Map 5, though precise configurations and locations
are likely to change. These basins will, in certain cases, serve a single large user and on other
occasions will serve multiple development sites and users. Where serving multiple development
sites and users, the basins will generally be Village owned and maintained. Where serving a
single user, the basins will generally be owned and maintained by that user. The Village requires
the recording of stormwater management maintenance agreements prior to the finalization of
any stormwater management permit associated with stormwater facilities that are to be
privately maintained.
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10 Transportation

WisDOT is in the process of developing plans for a proposed project on Highway 19 directly
south of the Land. This budgeted project will convert Highway 19 from a two-lane to a four-lane
highway from just west of River Road to the Interstate 39-90-94 interchange. Included with the
project is the construction of a new Yahara River bridges and reconstruction of the River Road
intersection as a roundabout. Final design plans for this expansion will begin in 2018 and road
construction on Highway 19 is anticipated in 2020.

The planned road network shown on Maps 5 and 6 will serve the anticipated development
within the Yahara Gateway Land and be in accordance with DeForest’s Comprehensive Plan and
Official Map. The Village is currently undertaking a traffic impact analysis to determine
appropriate improvements for street intersections between the Land and Highway 19. At
present, the Village envisions the western intersection (at Liuna Way) as a signalized
intersection, and the eastern intersection with Highway 19 as a right-in, right-out intersection.

River Road is a minor arterial road west of Interstate 39-90-94. While River Road does not
provide a direct connection to the Land, it does serve as a north-south route to downtown
DeForest when heading west along on Highway 19. Another route providing access to the
northern part of DeForest is Highway CV, just east of the Interstate interchange.

The Village’s subdivision ordinance requires sidewalk along all public streets, which will be
provided with the development of the Land. The Village’s Park and Open Space Plan includes
conceptual planned trails along Highway 19 and along River Road. These are also represented
on Map 5. The Village would like to work with WisDOT, Dane County, the Town of Westport,
and others to connect these two conceptual trails to each other and south to the Madison area.

The Land is not presently served by bus, taxi or designated carpool facilities. As represented on
Map 4, DeForest and the Madison Area MPO envision an express bus route along Interstate 39-
90-94.

As part of its June 2015 Southwest Region Park-and-Ride System Study, WisDOT advised
improvements to the park-and-ride lot at the Interstate 39/Highway V interchange, about four
miles north of the Land. Three potential future park-and-ride locations in the DeForest-Windsor
area were also evaluated, included the Interstate 39/Highway 19 interchange area. Of these
sites, the Interstate 39/Highway 19 location ranked among the top 50 in the Southwest Region
(#9).
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11 Community Facilities and Services

The Land will be provided with the full range of urban services. In conjunction with overlapping
and adjacent districts, the Village of DeForest offers a full range of municipal services including
public sanitary sewer, public water, police and fire protection, solid waste collection, streets and
public works maintenance, and a park and open space system.

The recently-expanded Public Safety Building in downtown DeForest houses the DeForest Police
Department, the DeForest/Windsor Municipal Court, and the DeForest Area Fire and EMS
District. The Public Safety Building is located four miles north of the Yahara Gateway Land.

The DeForest Police Department does and will provide protective services to the Land. This is a
full service department operating 24 hours a day, seven days a week with 17 full time police
officers with plans to expand. The Department operates under the State Statute governing
mutual aid, providing assistance to other departments when requested. In addition, the Dane
County’s Sheriff’s Department, operating a satellite office in the Windsor Village Hall, provides
assistance to the DeForest Police Department when requested if its officers are available.

The DeForest-Windsor Fire and EMS Department serves the Land. The station is staffed
between the hours of 6 a.m. and 10 p.m. on weekdays. The Department consists of over 40
professional volunteers and four full-time employees. Most personnel are cross-trained as both
Firefighters and Emergency Medical Technicians (EMTs). Average overall turn-out time (time
from dispatch to enroute) for 2016 was 3:52 minutes.

The Village of DeForest contracts with Advanced Disposal Services for automated trash and
recycling collection. Commercial and industrial users are expected to privately contract for
waste and recycling collection.

Per the Village subdivision ordinance, the dedication of park land and park improvement fees
are required with new residential development, based on the number and type of housing units.
Housing units are not expected to develop here until after 2020, at which point a proposed mini
park area may be most appropriately sited in the Yahara District, perhaps linked in some way to
the Yahara River corridor. Typically, mini parks include specialized facilities that serve a specific
population living nearby, such as children or senior citizens.
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Appendices

Planning and Zoning Commission Resolution Verifying Comprehensive Plan Consistency
Village Board Resolution Authorizing Submittal

Letter of Support from Village of Windsor

Estimated Wastewater Flows - Yahara Gateway Land

Estimated Water Demands - Yahara Gateway Land

Fire Flow Simulation Results Summary Table — Yahara Gateway Land

2006 Village of DeForest Water Supply and Distribution Study (separate document)
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Appendix D

Printed: 4/10/2017, 11:19 AM

Estimated Wastewater Flows
Yahara Gateway Lands

Number of . Average | Peak Peak

Land Use Acres Units Population Daily Flow Flow

Flow Rate| Rate Rate

(gpd) | (gpd) [ (cfs)

Street Right-of-Way 33.50 0 0 0.000
Environmental Corridor Non-Stormwater 25.27 0 0 0.000
Environmental Corridor -Stormwater 14.14 0 0 0.000
Agricultural District 0.99 0 0 0.000
Multiple Family Residential 17.70 400 720 61,200 |244,800| 0.379
Institutional 4.39 3,512 14,048 0.022
Office 9.45 7,560 30,240 | 0.047
Commercial Services 20.61 16,488 | 65,952 0.102
Retail 34.06 27,248 |[108,992| 0.169
Parks and Open Space 2.56 0 0 0.000
Hospitality 14.89 11,912 | 47,648 0.074
Totals =| 177.56 127,920 | 511,680 0.792

Factors:

Multi-Family Residential Unit Density =  22.5 units/acre

Multi-Family Residential Capita per Unit= 1.8 persons per unit

Per Person Demand/Sewage Generation Rate' = gg g gals./day*person

Institutional/Office/Commercial/Retail/Hospitality

800.0 gals./acre*da;
Sewage Generation Rate’® = 9 y

Parks & Open Space Sewage Generation Rate = 00.0 gals./acre*day

Residential Peaking Factor= 4.0

Commercial Peaking Factor= 4.0

Footnotes: (1) Per Table 2-9 Typical Wastewater Flow rates from Residential Sources, Wastewater Engineering,

Metcalf & Eddy, 1991 Edition.
(2) Chapter 2, pages 26 & 27, Wastewater Engineering, Metcalf & Eddy, 1991 Edition.

R:\DeForest, Vilage of\170008 - TID No. 8\200 - Urban Service Area\Sanitary Analysis\2017-04-10 WW GenEstimate-Defo-TID 8
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Appendix E

Printed: 4/10/2017, 11:18 AM

Estimated Water Demands
Yahara Gateway Lands

Average Peak
Number of Daily [Maximum | Hour
Land Use Acres Units Water |Day Water| Water
Demand | Demand |Demand
(gpd) (gpd) (gpm)
Street Right-of-Way 33.50 0 0 0
Environmental Corridor Non-Stormwater 25.27 0 0 0
Environmental Corridor -Stormwater 14.14 0 0 0
Agricultural District 0.99 0 0 0
Multiple Family Residential 17.70 400 58,400 91,104 127
Institutional 4.39 3,512 5,479 8
Office 9.45 7,560 11,794 16
Commercial Services 20.61 16,488 25,721 36
Retail 34.06 27,248 42,507 59
Parks and Open Space 2.56 0 0 0
Hospitality 14.89 11,912 18,583 26
Totals= 177.6 125,120 | 195,187 271
Factors:
Multi-Family Residential Unit Density =  22.5 units/acre
Per Residential Customer Water Demand’ =  146.0 gals/day*customer
Institutional/Office/Commercial/Retail/Hospitality
Demand ? = 800.0 gals./acre*day
Parks & Open Space Water Demand = 00.0 gals./acre*day
Maximum Day/Average Day Factor= 1.6
Peak Hour/Maximum Day Factor= 2.0

Footnotes: (1) Per Vilage of DeForest year 2015 residential water sales reported to PSCW.
(2) Chapter 2, pages 26 & 27, Wastewater Engineering, Metcalf & Eddy, 1991 Edition.

R:\DeForest, Village 0f\170008 - TID No. 8\200 - Urban Service Area\Water System Analysis\2017-04-10 WaterDemands-Defo-TID 8
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Appendix F

Fire Flow Simulation Results Summary Table
Yahara Gateway

Fire Flow Node FlexTable: Fire Flow Report

Active Scenario: Maximum Day

3/27/2017

Label Zone Fire Flow Satisfies Fire Fire Flow Fire Flow Flow (Total Flow (Total Pressure Pressure Pressure (Zone Pressure Junction w/ Junction w/ Is Fire Flow Run
Iterations Flow (Available) (Needed) Available) Needed) (Calculated (Residual Lower Lower Limit) (Calculated Zone Minimum Minimum Balanced?
Constraints? (gpm) (gpm) (gpm) (gpm) Residual) Limit) (psi) Lower Limit) Pressure (Zone) Pressure
(psi) (psi) (psi) (System)

J-156 <None> 23 True 2,699.30 2,000.00 2,715.40 2,016.10 32.5 20.0 20.0 20.0 [ J-162 PMP-Well 5 True
J-157 <None> 23 True 2,634.07 2,000.00 2,650.17 2,016.10 38.2 20.0 20.0 20.0 | J-162 PMP-Well 5 True
J-158 <None> 23 True 2,627.75 2,000.00 2,643.85 2,016.10 42.4 20.0 20.0 20.0 [ J-162 PMP-Well 5 True
J-159 <None> 23 True 2,593.46 2,000.00 2,609.56 2,016.10 37.8 20.0 20.0 20.0 | J-162 PMP-Well 5 True
J-163 <None> 8 True 2,580.50 2,000.00 2,596.60 2,016.10 23.2 20.0 20.0 20.0 | J-162 PMP-Well 5 True
J-160 <None> 23 True 2,574.54 2,000.00 2,590.64 2,016.10 45.5 20.0 20.0 20.0 [ J-162 PMP-Well 5 True
J-165 <None> 23 True 2,574.33 2,000.00 2,574.33 2,000.00 37.2 20.0 20.0 20.0 | J-162 PMP-Well 5 True
J-161 <None> 23 True 2,536.75 2,000.00 2,552.85 2,016.10 30.0 20.0 20.0 20.0 | J-162 PMP-Well 5 True
J-162 <None> 4 True 2,081.22 2,000.00 2,097.32 2,016.10 20.0 20.0 20.0 36.0 [ J-163 PMP-Well 5 True
J-2 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-3 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-4 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-5 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-6 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-7 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-8 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-9 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-10 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-11 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-12 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-13 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-14 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-15 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-16 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-17 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-18 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-19 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-20 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-21 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-22 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-23 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-24 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-25 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-26 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-27 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-28 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-29 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-30 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-31 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
J-32 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
WELL 1 Zone-1 (N/A) False (N/A) 2,000.00 (N/A) (N/A) (N/A) 20.0 20.0 (N/A) | (N/A) (N/A) False
System Conditions:
1. Elevated Tank Water Level = 1/2 way between Low Water Level & High Water Level
2. Wells1 &5 On
3. Maximum Day Demand

Bentley WaterCAD CONNECT Edition

[10.00.00.50] Company: Vierbicher Associates, Inc.

R:\DeForest, Village of\170008 - TID No. 8\200 - Urban Service Area\Water System Analysis\Water System Model Engineer: Darrin R Pope, PE
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Project No. 016065587 Water Supply and Distribution System Study — 2006 Update
Village of DeForest

WATER SUPPLY AND DISTRIBUTION STUDY
VILLAGE OF DEFOREST

I INTRODUCTION

Since the last update of the Water Supply and Distribution System Study was completed
in January of 2001, changes in growth patterns and the Village boundaries have occurred.
Also, the Village acquired what was the Token Creek Sanitary District water system.
This system will be referred to as the DeForest South Utility. These changes warrant the
need to re-assess the Village’s existing water supply and distribution system’s ability to
provide adequate water supply and water quality to customers over the next 20 years,
The Village of DeForest currently exists in two separate geographical regions. For
purposes of this study update, these areas will be distinguished as DeForest North
{Village) and DeForest South.

II. SCOPE

The primary purpose of this report is to summarize and evaluate the adequacy of the
Village’s existing water system, estimate future demand requirements, make
recommendations for future system improvements and address a number of other topics
related to the Village’s water system. The scope of this report consists of the following
tasks:

A. Evaluate the adequacy of the current water systems to meet current demands and
provide acceptable water quality.

B. Project future water demands based on projected growth patterns.

C. Recommend future water éupply, storage, and distribution system improvements
required to meet future demands. These recommendations include location,
timing, and an approximate range of costs for the recommended improvements.

D. Update the current Village water system model (WaterCAD) to bring the model
up to date with improvements that have occurred since the last update. Perform
ten to fifteen field hydrant flow tests to calibrate the water system model.

E. Obtain the current DeForest South water system model from Client and update as
necessary.

VIERBICHER |
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Project No. 016065587 Water Supply and Distribution System Study — 2006 Update
Village of DeForest
F. Use the updated water system models to evaluate future improvements and make

recommendations to the distribution systems (piping network) in existing areas as
well as in future service areas.

G. Evaluate the addition of Well No. 5 to the DeForest South system and discuss
options and timing for connecting this well to the existing DeForest South system.

H. Evaluate the logistics of connecting the DeForest North and DeForest South water
systems including sizing of the connection, timing, and location.

L Prepare a Master Plan Map for the Village (DeForest North) showing the
locations and sizes of recommended improvements.

J. Prepare a Master Plan Map for DeForest South showing the locations and sizes of
recommended improvements,

K. Discuss the use of Class A foam on fire fighting capabilities and evaluate the
effects on the needs of the water system to provide fire protection.

L. Discuss the use of hydrants compatible with quick connect couplings (Stortz)
including a cost analysis on going to this type of connection.

M. Discuss looping of water mains related to developments on the fringes of the
Village and timing of such connections.

N. Investigate potential funding sources. Prepare a proposed financing strategy with
recommended funding sources.

III. GENERAL STUDY AREA INFORMATION

The Village of DeForest is located between USH 51 and 1 90/94 approximately six miles
north of Madison, and 80 miles west of Milwaukee in Dane County, Wisconsin. The
Village is located in the Yahara River Valley on ground moraine created by glacial
deposits. A clay layer forms a mantle over bedrock. Underlying the clay layer is bedrock
of the Paleozoic era consistency of limestone, shale, sandstone, and dolomite, The
topography of the Village is hilly, with elevations ranging from 930 to 1,000 feet (USGS
datum). Figure I shows a portion of the USGS quad map of the area.
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Figure 1 — General Study Area
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EXISTING WATER SUPPLY FACILITIES AND HISTORIC WATER DEMANDS

A.

DeForest North

The current water supply, storage and distribution facilities consist of three wells,
two elevated storage tanks, and a distribution system. The existing water supply
system is shown on the Master Plan Map, which is included in the 4ppendix
(found in the back of this report).

1.

AL 8 0 £ 1 AT 1 S
Camarittaid to Quality Service Siuce 1976

Water Supply

Well No. 1 was constructed in 1910 and was located on East Holum
Street. This well was previously abandoned.

Well No. 2 was constructed in 1958 on Yahara Street just east of the
intersection of Yahara Street and North Stevenson Strect. The well is
equipped with an 8-stage, Peerless brand pump capable of providing 300
gpm at a total dynamic head (TDH) of 205 feet, and it is powered by a 50
horsepower electric motor. The pump was installed in 1980, and it is
currently pumping at a rate of 300 gpm.

Well No. 3 was constructed in 1978, re-cased in 1998, and is located on
Acker Parkway near the intersection of Acker Parkway and Mohican Pass.
The well is equipped with a 5-stage, Byron Jackson brand pump capable
of providing 1,000 gpm at 275 feet of TDH, and it is powered by a 100
horsepower ¢clectric motor. The pump was installed in 1979, and it is
currently pumping at a rate of 850 gpm.

Well No. 4 was constructed in 1991 and is located on Yorktown Road
between Constitution Land and Rauls Trace. The well is equipped with a
4-stage, Simmons brand pump capable of providing 1,200 gpm at 255 feet
of TDH, and it is powered by a 125 horsepower electric motor. The pump
was installed in 1991 and it is currently pumping at a rate of 1,600 gpm.

Bach well pump is controlled by the SCADA system, which automnatically
turns the pumps on and off, based on the water elevation in the elevated
tanks.

Auxiliary engines have been installed at Well Nos. 3 and 4 to operate the
well pumps in case electrical power is disrupted.

4 February, 2007
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Existing well data is summarized in Table 1. Well logs and construction
reports for each well can be found in the Appendix.

TABLE 1 — Existing Well Data — DeForest North

Well No. 2 3 . .4
' _ - 408 ' 515 -
Loeation Yahara = | 609 Acker | Yorktown-
: - Street Parkway Road
Current Static Water Level (ft.) 30 27 23
Current Pumlzglﬁ Water Level 18 53 40
Current Pumping Rate (gpm) 300 850 1,600
Current Specific Capacity 375 274 94 1
(gpm/ft.) ] ) ]
Original Specific Capacity
63.3 44 50
(gpro/tt.)
Pump H.P. 50 100 125
Well Depth (ft.) 412 665 695
2300227
272°-12” 534-23» open hole
Well Diameter open hole open hole | 355°-19 14~
{(sandstone) | (sandston¢) | open hole
(sandstone)
18”10 73°-6” » , " ,
Depth Cased 19” to 140°-4” 16 to 380° | 24” to 110
Emergency Power None Aux11.1ary Auxﬂ.lary
Engine Engine
Total Pumped in Yr 2004 37.29 78.57 146.65
(million gallons)
% of Total Pumped inYr 2004 14.21 29.93 55.86

Water Treatment

Sodium hypochlorite (NaOCI, chlorine) is added for disinfection, and
hyrdofluosilicic acid (H,SiFs, fluoride) is added to prevent tooth decay at

each well.

VIERBICHER
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3. Water Storage
A 300,000-gallon single pedestal waterspheroid elevated tank, located at
the intersection of Madison Street and Linde Street, provides water storage
and static pressure. The tank was constructed in 1968 and is 90.5 feet tall
with an overflow elevation of approximately 1091.00 feet (USGS Datum).
The operating high water level is set at approximately elevation 1089.00
with the minimum possible low water level (bottom of tank bulb) at
elevation 1058.50. The tank was last inspected in 2001 and was painted in
1999.
A 600,000-gallon single pedestal waterspheriod elevated tank is located
near the intersection of CTH “V” and River Road. The tank was
constructed in 1995 and is 126.5 feet tall with an overflow elevation set at
elevation 1091.00 (USGS Datum). The operating high water level is set at
approximately elevation 1089.00 with the minimum possible low water
level (bottom of tank bulb) at elevation 1052.50. The tank was last
inspected and painted in 2005.
TABLE 2 — Existing Storage Facilities Data — DeForest North
Location ~ - - | 519 Linde St. 103 River Road
Stvle Waterspheroid Waterspheroid
Y Elevated Tank Elevated Tank
Capacity (gallons) 300,000 600,000
Year Constructed 1968 1995
Top of Foundation Elevation
(f/USGS Datum) 1000.50 964.50
Overflow Elevation
(ft. / USGS Datum) 1091.00 1091.00
Operating High Water Level
(f. / USGS Datum) 1089.00 1089.00
Minimum Tank Water Level :
Elevation 1058.50 1052.50
(ft. / USGS Datum)
Dimensions (ft.) 46.5 max. dia. 60 max. dia.
VIERBICHER
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Water Supply and Distribution System Study — 2006 Update

Village of DeForest

The distribution system is composed mainly of ductile iron piping / cast
iron piping (80.3%) and plastic piping (19.1%) with a small percentage of
asbestos-cement piping (0.6%).

The quantity of each size of water main as listed in the 2005 Annual
Report to the Public Service Commission of Wisconsin (PSC) is shown in

Table 3 below.
TABLE 3 — Distribution System Piping — DeForest North — Year 2005
(Water Main)
TWaterMain | Quantity(esd | %ofTotal
_Material | 4m ) 6" | 8" | 10" | 12" | Total | ‘System
Asbestos-cement | 1,461 1,461 0.6%
Cast Iron/Ductile
Iron 63,349 | 76,297 | 37,388 | 24,667 | 201,701 80.3%
Plastic 2,235 | 12,435 | 15,507 | 17,820 | 47,997 19.1%
Totals=| 1,461 | 65,584 | 88,732 | 52,895 | 42,487 | 251,159 100.0%
Percent of Total
System: | 0.6% | 26.1% | 353% | 21.1% | 16.9% | 100.0%
5. Historic Water Demands
The water utility had a total of 2,969 customers in the year 2005, divided
among residential, commercial, public and industrial users as follows:
o 2,713 residential (91.4% of total customers with 74.0% of water sold)
¢ 202 commercial (6.8% of total customers with 17.2% of water sold)
e 31 industrial (1.0% of total customers with 6.6% of water sold)
» 23 public (0.8% of total customers with 2.3% of water sold)
The average daily usage per customer in the Village for 2005 was as
follows: -
o Residential: 175 gallons/customer/day
o Commercial: 545 gallons/customer/day
e Industrial: 1,359 gallons/customer/day
» Public: 627 gallons/customer/day
As would be expected, the industrial and commercial customers have
higher average daily usage per customer than residential customers.
D% 7 February, 2007
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Table 4 summarizes the Village’s historic water pumpage from 2001-
2005, based on reports submitted to the PSC. The water sales per
customer from 2005 are shown in Table 5. The largest water customers
are listed in Table 6 with their yearly water consumption.

TABLE 4 - Historic Water Pumpage 2001-2005 — DeForest North

Year : Populatlon PDally Consumpglon P Day (Iol/':;ss A\I::-);;e
B0 R S umpafe | (ped) "o umpage _* | DayRatio-
S L (mgd)" | - S (mgd) [0 oo
2001 7,475 0.776 104 1.454 4 1.87
2002 7,688 0.786 102 1.378 6 1.75
2003 7,997 0.855 107 1.378 5 1.61
2004 8,061 0.718 89 1.112 5 1.55
2005 8,288 0.690 83 1.375 6 1.99
Average 0.765 97 1.339 5 1.76

Footnotes: * Million gallons per day. ? Gallons per capita per day. * Percent of pumpage unaccounted for.

Commilled o Quality

TABLE 5 — 2005 Water Sales — DeForest North

Service Gallons
Residential 172,950,000
Commercial 40,160,000
Public 5,300,000
Industrial 15,380,000

Servicr Since 1976

February, 2007
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TABLE 6 — Largest Water Consumers — DeForest North - Year 2005

Water Supply and Distribution System Study — 2006 Update

Village of DeForest

Anamax Grease Services |605 & 609 Bassett Street 3,484
Evco Plastics Amp Plant /110 Evco Circle 2.333
Holiday Inn Express 7184 Morrisonville Road 1.745
Evco Plastics 100 W. North Street 1.663
Auto Clean 420 North Main Street 1.538
DeForest High School 815 Jefferson Street - 1.338
Evco Office Products 121 Eveo Circle 1.327
Ball Corporation HWY 51 1.065
Mec Donald's 981 W. North Street 1.047
Pick-N-Save 621 South Main Street 0.949
Keller Development 125 East Holum Steet 0.947
Vienna Tiger Market 7205 CTH HWY I 0.944
DeForest Housing
Authority 509 North Main Street 0.913
Culver's 980 W. North Street 0.873
Redline Mobil 937 East Holum Street 0.824
DeForest Williamstown
Bay 500 Bassett Street 0.760
DeForest Family
Restavrant 505 W. North Street 0.733
Harbor Senior Center 206 North Main Street 0.652
B. DeForest South Utility

The current water supply, storage and distribution facilities consist of one well,
one elevated storage tank and a distribution system. The existing water supply
system is shown on the Water Supply and Distribution System Master Plan

Map, which is included in the Appendix.
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Water Supply

Well No. 1 was constructed in 1993, and re-cased in 1995. The well site is
located approximately 395 feet south of the current southeast end of Pepsi
Way. The well is equipped with an American Turbine brand pump
powered by a 735 horsepower electric motor. The pump was installed in
1994, and it is currently pumping at a rate of 810 gpm.

The well pump is controlled by the SCADA system, which automatically
turns the pumps on and off, based on the water elevation in the elevated
tank.

The well pump is equipped with an auxiliary engine for emergency
operation.

Well No. 5 was constructed in 2005 and is located on the future extension

of Duraform Lane just west of USH 51. This well was originally drilled to
765 feet, but the bottom 18 feet was sealed with grout due to unacceptable
radiation levels in water samples from the well. Therefore, the well is 747
feet deep. A well pump has not yet been installed in this well and it does

not provide supply to DeForest South at this time.

Existing well data is summarized in Table 7. The well logs and
construction report for the well can be found in the Appendix.

TABLE 7 — Existing Well Data — DeForest South

Well No.

1

-5

o _'Lo_cation

_ Pepsi Way |

Duraform
Lane -

Current Static Water Level (ft.)

27

39

Current Pumping Water Level (ft.)

69

Current Pumping Rate (gpm)

810

Current Specific Capacity (gpm/ft.)

19.3

11.9

Original Specific Capacity (gpm/ft.)

19.7

11.9

Pump H.P.

75

None

Well Depth (it.)

550

747

Well Diameter

272°-12”
open hole
(sandstone)

332°-227
open hole
(sandstone)

Depth Cased

18 to 73°-6”
12” to 140°-4”

30” to 397
24” to 415°

Emergency Power

Auxiliary
Engine

Total Pumped in Yr 2004
(million gallons)

15.61

0

% of Total Pumped inYr 2004

100

0

VIERBICHER 0

A 5 5 B £ 1 A T E §
Conmmyétiad to Onality Service Since 1976

February, 2007



Appendix G
Project No. 016065587 Water Supply and Distribution System Study — 2006 Update
Village of DeForest

2. Water Treatment

Sodium hypochlorite (NaOCI, chlorine) is added for disinfection, and a
polyphosphate (Liqui Phos 2000) is added for iron sequestration.

3. Water Storage

A 200,000-gallon single pedestal spheroid elevated tank, located at 4205
Anderson Road, provides water storage and static pressure. The tank was
constructed in 1994 and is approximately 118 feet tall with an overflow
elevation of approximately 1060.00 feet (USGS Datum). The operating
high water level is set at approximately elevation 1058.00 with the
minimum possible low water level (bottom of the tank bulb) at elevation
1031.75. The tank was last inspected in 2005 and has not been repainted
since its construction in 1994.

TABLE 8 — Existing Storage Facilities Data — DeForest South

Loecation - - . 4205 Anderson Road
Waterspheroid
Style Elevated Tank
Capacity (gallons) 200,000
Year Constructed 1994
Top of Foundation Elevation
(f./USGS Datum) 948.00

Overflow Elevation

(ft. / USGS Datum) 1060.00
Operating High Water Level
(ft. / USGS Datum) 1058.00
Minimum Tank Water Level Elevation 103175
(ft. / USGS Datum) .
Dimensions (fi.) 41 (max. dia.}

EYIE:R-B—'I—Q% 11 February, 2007
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4. Water Distribution System

The distribution system is composed completely of ductile iron piping /
cast iron piping.

The quantity of cach size of water main as listed in the 2005 Annual
Report to the Public Service Commission of Wisconsin (PSC) is shown in

Table 9 below.
TABLE 9 — Distribution System Piping — DeForest South
(Water Main)
- 'Whtel‘_MaiI_if:l" ; v 2V Quantity (féet)_f e % of Total
L _Material_ S B 1L 2% L o 101!1__;_, S A - 116" | Total . |- ,Syst'e'm:
Asbestos-cement ' 0 0.0%
frzflt fron/Ductile | 5 490 | 6,038 | 5751 | 14888 | 2.653 | 31,820 | 100.0%
Plastic 0 0.0%
Totals=| 2,490 | 6,038 5,751 14,888 | 2,653 | 31,820 100.0%
Percentof Total | oo, | 19004 | 18.1% | 46.8% | 83% | 100.0%
System:
5. Historic Water Demands

The water utility had a total of 58 customers in the year 2005, divided
among residential, commercial, and industrial users as follows:

» 18 residential (31.0% of total customers with 6.2% of water sold)
* 38 commercial (65.5% of total customers with 92.5% of water sold)
o 2 industrial (3.4% of total customers with 1.2% of water sold)

The average daily usage per customer in 2005 was as follows:

» Residential: 136 gallons/customer/day
o Commercial: 957 gallons/customer/day
o Industrial: 244 gallons/customer/day

As would be expected, the industrial and commercial customers have
higher average daily usage per customer than residential customers.

Tt e T Tt 12 February, 2007
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Table 10 summarizes the Utility’s historic water pumpage from 2001-
2005, based on reports submitted to the PSC. The water sales per
customer from 2005 are shown in Table 11. The largest water customers

are listed in Table 12 with their yearly water consumption.

TABLE 10 - Historic Water Pumpage 2001-2005 — DeForest South

Year 1 Daily Day ](_:()ss2 Day/
~ s | Pumpage | - Pumpage - (%)™ ;%@__Yer age -
2001 (0.046 0.144 2 3.15
2002 0.049 0.173 2 3.56
2003 0.051 0.290 2 5.71
2004 0.043 0.200 -32 4,68
2005 0.047 0.214 15 4.55
Average 0.047 0.204 -2 4.33

Footnotes: | Million gallons per day

? Percent of pumpage unaccounted for

TABLE 11 - 2005 Water Sales — DeForest South

Service - MG
Residential 0.89
Commercial 13.28

Public 0
Industrial 0.18

VIERBICHER
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TABLE 12 — Largest Water Consumers — DeForest South — Year 2005

Madison Travel Center 5901 HWY 51 4,060
Pine Cone Restaurant 6162 HWY 51 1.251
Days Inn 6311 Rostad Drive 1.096
Truckers Inn 6162 HWY 51 0.976
Rodeside Grill 6317 Rostad Drive 0.654
McDonald's 4409 STH 19 0.660
HWY 51 Citgo 16155 HWY 51 0.460
Pepsi 6179 Pepsi Way 0.345
Kwik Trip 6325 Pepsi Way 0.341
Truck Country 4195 Anderson Road 0.292
Wisconsin RV World 5920 Haase Road 0.264
Peterbilt of Wisconsin 4205 Anderson Road 0.248
Morris Material 4401 HWY 19 0.166
Welton Enterprizes- CZ Trucking 6175 Metro Drive 0.151
Wisconsin Laborers Union School  [4633 Liuna Way 0.132
North American Mechanical 6175 Metro Drive 0.105
Servpro 5959 Haase Road 0.097
Polk Performance 5900 Haase Road 0.096
gﬁ:ﬁﬂt‘;ﬁ:‘;&;&ﬁ;ﬁt i‘)‘g‘M 5969 Haase Road 0.080
Badger Truck 6303 Pepsi Way 0.073

VIERBICHER
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V. ADEQUACY OF EXISTING WATER SUPPLY SYSTEM

A.

VIERBE

Engineering Design Criteria

The adequacy of the existing water supply system will be evaluated by applying
the following design criteria.

1. The peak hourly demand*, excluding fire flow demand, should be
provided by well capacity.

2. The peak hourly demand* plus fire flow should be available from wells
and storage. This criterion addresses the worst case scenario of a fire
occurring during a period of peak hourly demand.

3. An average daily demand should be availabie from total storage.

* Note that the peak hourly demand is determined by applying a peaking factor of 2 to
the maximum day pumping rate.

Recommended Fire Protection Demands

In addition to meeting the demand for domestic water consumption, a water
supply and distribution system should be able to provide adequate fire protection.

Considering the proposed land uses, the following fire flows are recommended:
e Residential: 1,500 gpm for a 2.0-hour duration

e Commercial: 2,500 gpm for a 2.0-hour duration

¢ Industrial: 3,500 gpm for a 3.0-hour duration

Typical recommendations given by the Commercial Risk Services (CRS) division
of the Insurance Services Office (ISO) were considered in determining the above
recommended fire flow demands. If a water system cannot provide the CRS
recommended fire flow at a location, the home or building owner may have
higher than usual insurance rates. This is of particular concern to the Village if
the location is for a future commercial or industrial building. The higher
insurance rates may make developing at that location economically unfeasible.
This can be a problem if the Village desires new commercial and/or industrial
growth at that location.

In some communities, such as DeForest South, it is difficult to provide the high
fire flow required for industrial areas when low average daily demand exists. A
large amount of storage may be required to provide the fire flow if the community
has a low well capacity. However, storage should not exceed average daily
demand due to freezing and water quality concerns. In these cases, it is
recommended that storage is paced with average daily demand and/or additional
well capacity is added.

x5 f 0 € 1 A T 2 % 15 February,ZUO’f
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C. DeForest — North

1.

Wells

The largest maximum day pumping rate over the past five years was 1.454
million gallons per day (mgd), or 1,009 gallons per minute (gpm) (See
Table 4). As stated above, the peak hourly demand is estimated to be
twice the maximum day pumping rate. Therefore, the peak hourly
demand is estimated to be approximately 2,019 gpm. The combined
current capacity of the wells is 2,750 gpm, which is 731 gpm more than
the 2,019 gpm required.

However, the Village’s firm well capacity (capacity with the largest well

out of service) is 1,150 gpm, which is less than the estimated peak hourly
demand of 2,019 gpm. Therefore, the Village’s firm well capacity is 869
gpm short of the existing estimated peak hourly demand.

Water Storage

The second Criterion can be used to check the adequacy of the system’s
storage. As mentioned in section B above, the largest fire flow demand
that the water system would be required to provide is 3,500 gpm for a 3.0-
hour duration. Therefore, a fire flow demand of 3,500 gpm for a 3.0-hour
duration will be used in the calculation.

Peak Hourly Demand: 2,019 gpm  (as shownin 1))
Fire Flow: +3,500 gpm
Well Pumping Capacity: -2,750 gpm
Rate Required from Storage: 2,769 gpm

Volume Required from Storage:
(2,769 gpm)(3.0 hrs)(60 min/hr) = 498,500 gallons

The Village presently has 900,000 gallons of total storage with the two
elevated tanks completely full. Since the tanks are usually not operating

- completely full, the “effective” storage is considered to be 80% of total

4 § 5§ 0 € 1 A KM 3

EVIERBI
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storage. This leaves approximately 720,000 gallons of available
“effective” storage. With all three wells available, 498,500 gallons of
storage is required to satisfy Criterion No. 2. The effective elevated
storage of 720,000 gallons is greater than the required 498,500 gallons.

The third criterion is also used to check the adequacy of the system’s total
storage. It recommends the average daily demand to be available from
storage. The greatest average daily water demand over the past five years
was 854,715 gpd as indicated in Table 4. This demand is 45,285 gallons
less than the current total storage available.
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Water Distribution System

The distribution system contains a small quantity (1,461 feet) of 4-inch
diameter piping. Due to their small diameters, these mains create
restrictions to flow, especially during a fire flow situation. In addition,
Wisconsin Administrative Code NR 811.63(2) requires the minimum
diameter of newly constructed water mains to be six inches. The amount
of 4-inch water main in the system has decreased by 1,834 feet over the
last five years. Accordingly, the percent of 4-inch water main in the
distribution system has decreased from 0.9% in the year 2000 to 0.6% in
2005.

The majority of the system is 8-inch (35.3%) and 6-inch (26.1%) with a
significant amount of larger 10-inch (21.1%) and 12-inch (16.9%)
diameter water mains.

A grid of large diameter transmission mains should exist between the
storage tanks, wells and the high demand commercial and industrial
customers in the system to ensure adequate supply, fire flow and residual
pressure.

A grid of 10-inch and 12-inch mains connects the 600,000 gallon storage
tank and Well No. 3 on the west side of the village. There is also a fairly
well established grid on the East Side connecting Well Nos. 2 and 4 to the
300,000-gallon storage tank. However, this grid is not completely
composed of 10-inch and 12-inch mains, and it contains some sections of
6-inch and 8-inch mains.

There are several “dead end” mains in the system. These mains are found
at the edges of the system (Sce the Water Supply and Distribution System
Master Plan Map in the Appendix). These mains can have long detention
times, which can result in poor water quality. Also, “dead end” mains
decrease flow through the system. If a break occurs in one of these mains,
the area served by it is cut off from the rest of the system. Looping these
dead end mains to other mains in the system can prevent water quality and
reliability concerns.

An indication of the distribution systems adequacy is its ability to provide
recommended fire flows.

Village staff assisted Vierbicher Associates, Inc. with performing fire flow
tests at various locations within the Village. Table 13, summarizes the
results and estimated flow rates at 20-psi residual pressure per DNR code.
The table also shows typical fire flow rates recommended at each test
location based on the district type.
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TABLE 13 - Fire Flow Test Summary - DeForest North

FLOW HYDRANT RESIDUAL HYDRANT CALCULATED MINIMUM
TEST STATIC | RESIDUAL | FIREFLOW | RECOMMENDED | DISTRICT
4 LOCATION | FLOW LOCATION PRESSURE | PRESSURE at 20 psi' FIRE FLOW TYPE
(JUNCTION) | (gpm) (JUNCTION} | (Before test) | (During Test) (gpm) {gpm)
(psi) (psi)

NW end of Springbook Lane &

2 |Springbrook Lane] 1,193.0 [ Springhrook Circle 59.0 53.0 3,278 1,500 Residential

(J-399) {J-177)

Halsor St./
4 Yahara St. 1,045, | MabelSt/ Yahara 34.0 32.0 2,989 1,500 Residential
St. (J-28)
(1-24)
North end of

5 Renata St. gos, |40 westofeomeroff 5o, 46.0 2,072 1,500 Residential
(3-40) Renata St. (J-435)

Yorktown Rd. / Southbound Dr. /
G Southbound Dr.| 1,205.0 Rosemal Ln. (J-95) 56.0 54.0 5,739 2,500 Schoot

(J-96)
South end of Case Ln. / Flywheel
7 Case Ln. 1,135.0 Circ. / Mack Ln, 65.0 60.0 3,718 1,500 Residentint
(1-370) (7-365)
Paradise Cir. / . .
3
8 CTH CV 1,300.0 | Ok Springs Cire. / 73.0 70.0 6,129 1,500 Residential
CTHCY (1-352)
(1-353)
Chokecherry @ 300' north of flowing
9 |end of Cul-de-sac| 790.0 hydrant on 52.0 43.0 1,567 1,500 Residential
(J-272) Chokecherry (T-436
Sunset Dr. / Cora) Sunset Dr. / Sanford
. 49. . i iz
10 St. (1-264) 1,030.0 St (1-260) 9.0 47.0 4,365 1,500 Residential
Mohawk Tr. / .
11 | OldIndianTr. | 0500 [|Seminole Way/Old 53.0 52.0 6,277 1,500 Residential
Indian Tr. (J-145)
(1-157)
Eagile Nest Ln. / Eagle Watch Dr. /
12 Eagle Watch 1,030.0 | Overlook Terrace 49.0 48.0 6,346 1,500 Residential
Drive (J-196) (J-195)
River Rd. / Daley River Ril. / Woods . .
13 Rd. (J-366) 1,193.0 Glon Ct. (1365 63.0 60.0 5,024 1,500 Resmentla.l

*Flow reading for Test #8 exceeded the maximum reading on the gauge of 1,300 gpm.

Footnotes: ~ 0.54
"Qu = Qient | Pagorie - 20 psi ] ' *Based on typical ISO recomumendations.
“All three walls were cperating during Test #14.

Ptatic - Presicual
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Comparing the calculated and recommended fire flows in the Table 13
above shows there were three of the fourteen test locations where the
available fire flow at 20 psi, residual pressure was less than the
recommended fire flow for the location. These locations occurred at the
edge of the distribution system with two of them on dead-end mains.

It should be noted that the “Calculated Fire Flow” values are based on a
theoretical calculation which assumes the pressure at the hydrant drops to
20 psi. Therefore, this fire flow rate should not be expected from simply
opening the hydrant, but would require a pumper truck to connect to the
hydrant. Even then, the theoretical calculated flow may not be realized in
the ficld due to restrictions from the hydrant lead pipe (6” diameter) and
connecting hose. Therefore, the actual fire flow available at 20 psi at Test
Locations 6, 8, 11, 12, and 13 may be less than what is shown in Table 13.

Water Quality

Wisconsin Administrative Code, Department of Natural Resources,
Chapter NR 809, “Safe Drinking Water” establishes minimum standards
for the quality of drinking water supplied by public systems. This Code
scts primary and secondary standards. Primary standards protect public
health, while secondary standards were established to avoid potential
nuisance conditions. Primary standards set maximum contaminant levels
(MCLs) for inorganic contaminants, synthetic organic contaminants,
volatile organic compounds (VOCs), organic contaminants,
microbiological contaminants, radioactivity, and disinfection byproducts.
Secondary standards set levels for inorganic chemicals and physical
properties which, if exceeded, may be objectionable to taste, but do not
pose a risk to health.

Review of the most recent water quality test results available from the
Wisconsin Department of Natural Resources (WDNR) indicated that no
primary contaminates have exceeded the MCLs permitted by NR 809.

Likewise, review of the most recent water quality test results available
indicated that all secondary standards have been met.

Finally, from review of most recent test results available, hardness of the
well water has ranged from 260 to 312 mg/1 as CaCOs.
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D. DeForest — South (Token Creek Sanitary District #1)

1.
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Wells

The largest maximum day pumping rate over the past five years was 0.29
million gallons per day (mgd), or 201 gallons per minute (gpm) (See
Table 10). As stated above, the peak hourly demand is estimated to be
twice the maximum day pumping rate. Therefore, the peak hourly
demand is estimated to be approximately 402 gpm. The current capacity
of the wells is 810 gpm, which is 408 gpm more than the 402 gpm
required.

Since the District has only one well, there is no firm well capacity
available.

Water Storage

The second Criterion can be used to check the adequacy of the system’s
storage. As mentioned in Section V. B on page 15, the largest fire flow
demand that the water system should be capable of providing is 3,500 gpm
for a 3.0-hour duration. Therefore, a fire flow demand of 3,500 gpm for a
3.0-hour duration will be used in the calculation.

Peak Hourly Demand: 402 gpm  (as shownin 1.}
Fire Flow: +3,500 gpm
Well Pumping Capacity: -810 gpm
Rate Required from Storage: 3,092 gpin

Volume Required from Storage:
(3,093 gpm)(3.0 hrs)(60 min/hr) = 556,560 gallons

The District presently has 200,000 gallons of total storage from the
elevated tank when it is completely full. Since the tank is usually not
operating completely full, the “effective” storage is considered to be 80%
of total storage. This leaves approximately 160,000 gallons of available
“cffective” storage. With the well available, 556,560 gallons of storage is
required to satisfy Criterion No. 2. The effective elevated storage of
160,000 gallons 1s 396,560 gallons less than the required 556,560 gallons.

Currently, with Well No. 1 and the existing elevated tank, the system can
provide 1,297 gpm of fire flow for a 3.0 hour duration. When Well No. 5
is added, the system would provide a fire flow of 2,797 gpm for 3.0 hours.

The third criterion is also used to check the adequacy of the system’s total
storage. It recommends the average daily demand to be available from
storage. The greatest average daily water demand over the past five years
was 50,784 gpd as indicated in Tgble 10. This demand is 149,216 gallons
less than the 200,000 gallons of total storage available from the storage
tank.
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Water Distribution System

Wisconsin Administrative Code NR 811.63(2) requires the minimum
diameter of newly constructed water mains to be six inches. The
minimum diameter of water main in the distribution system is six inches.

The majority of the system is 12-inch (46.8%) water main with a
significant amount of 8-inch (19%) and 10-inch (18.1%) water main. The
system also contains 6-inch (7.8%) and 16-inch (8.3%) diameter water
mains.

A grid of large diameter transmission mains should exist between the
storage tanks, wells and the high demand commercial and industrial
customers in the system to ensure adequate supply, fire flow and residual
pressure.

There is no grid or loop between the well and elevated storage tank. A
single 12-inch transmission main connects the storage tank to the well.
There are only three places where looping occurs within the system and
these loops do not provide looping between the well and storage tank.

The system is divided by 1-90/94/39 with the well on the northeast side
and the storage tank on the southwest side. There is only one connection
between the two halves of the system across the interstate. If this
connection would break, the northeast side would be disconnected from
the storage tank and the southwest side would be disconnected from the
well,

The distribution system is almost completely composed of “dead end”
mains and has some very long dead end mains (See the Water Supply and
Distribution System Master Plan Map in the Appendix). “Dead end”
mains can have long detention times, which can result in poor water
quality. Also, “dead end” mains reduce the amount of flow through the
system. The more dead end mains a distribution system has, the less
reliable it is. If a break occurs in a dead end main the area served by it is
cut off from the rest of the system. Looping these mains to other mains in
the system can prevent these reliability and water quality concermns.

An indication of the distribution systems adequacy is its ability to provide
recommended fire flows.

Village staft assisted Vierbicher Associates, Inc. with performing fire flow
tests at various locations within the district. Table 14, summarizes the
results and estimated flow rates at 20-psi residual pressure. The table also
shows typical fire flow rates recommended at each test location based on
the district type.
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Comparing the calculated and recommended fire flows in Table 14 above
shows there was one of the five test locations where the available fire flow
at 20 psi, residual pressure was less than the recommended fire flow for
the location. This location occurred at the dead end of Metro Drive.

It should be noted that the “Calculated Fire Flow” values are based on a
theoretical calculation which assumes the pressure at the hydrant drops to
20 psi. Therefore, this fire flow rate should not be expected from simply
opening the hydrant, but would require a pumper french to connect to the
hydrant. Even then, the theoretical calculated flow may not be realized in
the field due to restrictions from the hydrant lead pipe (6” diameter) and
connecting hose. Therefore, the actual fire flow available at 20 psi at test
location 4 may be less than what is shown in Table 14.

Water Quality

Wisconsin Administrative Code, Department of Natural Resources,
Chapter NR 809, “Safe Drinking Water” establishes minimum standards
for the quality of drinking water supplied by public systems. This Code
sets primary and secondary standards. Primary standards protect public
health, while secondary standards were established to avoid potential
nuisance conditions. Primary standards set maximum contaminant levels
(MCLs) for inorganic contaminants, synthetic organic contaminants,
volatile organic compounds (VOCs), organic contaminants,
microbiological contaminants, radioactivity, and dismfection byproducts.
Secondary standards set levels for inorganic chemicals and physical
properties which, if exceeded, may be objectionable to people, but do not
pose a risk to health.

Review of the most recent water quality test results available from the
Wisconsin Department of Natural Resources (WDNR) indicated that no
primary contaminates have exceeded the MCLs permitted by NR 809.

However, the most recent test available (10/26/99) for manganese
indicated a concentration of 140 ug/l = 0.14 mg/l. The secondary standard
for manganese established by subchapter NR 809.60(2) of the Wisconsin
Administrative Code is 0.05 mg/l, so the secondary standard for
manganese was exceeded. Therefore, the manganese concentration in the
water may be objectionable to some people, but does not pose a health risk
according to Chapter NR 809 of Wisconsin Administrative Code.

Finally, from the most recent test results available, hardness of the well
water was 290 mg/l as CaCO;.
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Y1. FUTURE DEVELOPMENT AND PROJECTED WATER DEMANDS
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Study Area

The study area includes the area within the DeForest North existing service area
(2006 corporate boundaries), the DeForest South existing service area (2006
corporate boundaries), and potential future growth areas adjacent to the current
corporate boundaries. These areas are outlined on the Water Supply and
Distribution System Master Plan Map found in the Appendix.

Future Demands

Future water demands can be estimated by taking an inventory of the intended
land uses within planned developments and anticipated growth areas within and
adjacent to the Village. The anticipated number of residential dwelling units, the
acres of commercial land use, and the acres of industrial land use can then be
multiplied by historical and typical factors to project the firture water demands.
The factors used in the water demand estimates are as follows:

2.74 persons per dwelling umnit per Census 2000 data.

57.17 gallons per person per day based on the year 2005 residential water
sales.

800 gallons per day per acre for office/commercial land use.

1,000 gallons per day per acre for industrial land use.

1.99 highest maximum day/average day ratio over the past five years,

2.0 peak hour/maximum daily demand ratio.

It should be noted that the projected and actual water demands will vary. Factors
such as the strength of the residential housing market, which has experienced a
slow down in the year 2006, can significantly effect future water demands. Also,
water usage from commercial/industrial areas can vary significantly. For
example, a warchouse would have very little water demand compared to a food
processing plant. These projections are intended to give a conservative estimate
of the future demands.

I Village of DeForest North

There are four major developments within the Village which have
received some form of review and/or approvals from Village Committees.
These developments are Heritage Gardens, Conservancy Place, Chapel
Green, and Country View Estates. Development plans for these
developments suggest that build-out will occur over the next 12 years
(2006-2018). Various phases of infrastructure construction have occurred
in Heritage Gardens, Conservancy Place, and Chapel Green; however,

24 February, 2007

T



Appendix G

Project No. 016065587

A £ § 0 £ 1 A 1 P &
Coanrmitied to Qemlity Service Stice 1976

Water Supply and Distribution System Study - 2006 Update
Village of DeForest

future phases remain. Country View Estates remains in the planning
phase. These developments will add residential dwelling units and
commercial area to the Village.

The Village’s Comprehensive Plan, adopted on August 7, 2006, includes a
Growth Phasing Map which indicates future potential growth areas within
and adjacent to the Village boundaries. This map shows future potential
growth areas on the west, northwest, northeast, east, and southwest sides
of the Village. The Growth Planning Map also shows that the growth
arcas are expected to develop in three phases: Phase 1 (2006-2012), Phase
2 (2013-2019), and Phase 3 (2020-2025). For the purpose of this study,
growth was evenly distributed among each year within the phases. The
Comprehensive Plan also includes a Future Land Use Map. This map was
used to determine future land use within each of the potential growth
areas. Residential densities were obtained from the Comprehensive Plan
and were utilized to estimate the number of future dwelling units for
residential areas within the growth areas.

The Appendix includes several detailed tables that break down the
projected future water demands within each of the planned developments
and growth arcas. A summary of these tables includes the following:

¢ Tables 15-18 project futurc water demand for each of the known
planned developments on a year-by-year basis.

e Table 19 is a summation of the projected water demands from the
currently planned developments.

¢ Table 20 summarizes the future water demand generated by
development within the future growth areas.

¢ Table 21 (on the following page) is a summation of the existing water

use and the projected water use in planned and future development
arcas.
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Table 21 - Future DeForest North

Average Daily Demands & Peak Hourly Demands

Including Planned Developments
& Anticiapted Growth Areas

Total Total
Projected Projected
Average Daily| Peak Hourly
Demand Demand
Year (gal./day) (gal./min.)
2006 851,090 2,098
2007 946,500 2,362
2008 1,030,933 | 2,595
2009 1,116,282 | 2,831
2010 1,212,491 3,097
2011 | 1,306,814 3,358
2012 | 1,390,160 3,588
2013 | 1,498,378 3,887
2014 1,611,569 4,200
2015 1,733,933 4,538
2016 | 1,818,307 4,771
2017 1,902,853 5005
2018 1,975,506 5,206
2019 2,048,160 5407
2020 2,085,550 5510
2021 2,122,940 5,613
2022 2,160,330 5,717
2023 2,197,720 5,820
2024 | 2,235,110 5923
2025 2,272,500 6,027

X 5 % £ s
Conemiitied 0 Quatity Service Since 1376

Village of DeForest
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Village of DeForest South

One planned development has received approvals and is expected to be
constructed within the DeForest-South corporate boundaries over the next
ten years (2007-2017). This development, Savannah Brooks, will add
residential dwelling units and commercial area to DeForest South.
Construction of Savannah Brooks will be phased per the Final
Development Plan (1/06) approved by the Village.

The Growth Phasing Map, found in the Village’s Comprehensive Plan,
shows areas to the west, southwest, north central, east central, and east that
have potential for future growth. This map also indicates that the growth
areas are expected to develop in three phases: Phase 1 (2006-2012), Phase
2 (2013-2019), and Phase 3 (2020-2025). The Future Land Use Map
found in the Comprehensive Plan was used to determine future land use in
the growth arcas. Residential densities were utilized from the
Comprehensive Plan to project the future number of dwelling units within
the growth areas.

The Appendix includes two detailed tables that break down the projected
water demands from the planned development and growth areas.

e Table 22 shows projected water demands from Savannah Brooks.
o Table 23 shows the projected water demands from the growth areas.
¢ Table 24 (on the following page) shows the sum of the existing water

use and the demands from the planned developments and growth
areas,
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Table 24 - Future DeForest South

Average Daily Demands & Peak Hourly Demands

Including Planned Developments
& Anticiapted Growth Areas

Total Total
Projected Projected
Average Daily| Peak Hourly
Demand Demand
Year (gal./day) (gal./min.)
2006 82,841 491
2007 127,722 616
2008 | 173,933 744
2009 226,881 891
2010 279,828 1,038
2011 330,031 1,178
2012 379,604 1,315
2013 455,991 1,528
2014 532,378 1,740
2015 | 609,535 1,954
2016 682,913 2,158
2017 756,290 2,362
2018 829,667 2,566
2019 903,044 2,769
2020 930,867 2,847
2021 958,691 2,924
2022 986,514 3,001
2023 | 1,014,337 3,079
2024 1,042,161 3,156
2025 1,069,984 3,233

sssss T AT I 3
Cowumittad o Quenlity Service Since 1976

D\/M

GADATAMUNICENG\DEFO\016065587 - 2006 Water Systern Study\Defo South\Future Est Add

Tab 25

Wﬁigr, Starage Cap DeFe South - Defo 2006 Wir Study

Village of DeForest

February, 2007



Appendix G

Project No. 016065587

Water Supply and Distribution System Study — 2006 Update
Village of DeForest

VII. EVALUATION OF POTENTIAL FUTURE WATER SUPPLY AND
DISTRIBUTION SYSTEM FACILITIES

A. DeForest North

1.

VIERBICHER

A 5 85 &0 &£ 1 AT 1

Wells

Engineering Design Criterion #1 (previously mentioned on page 15)
recommends that the well capacity meets the peak hourly demand. The
peak hourly demand for the year 2025 from the existing Village, planned
developments, and future growth areas is estimated to be 6,027 gpm, as
indicated in Table 21.

The current year 2006 combined capacity of all the wells is 2,750 gpm.
This well capacity would be 3,277 gpm less than the estimated 6,027 gpm
for the year 2025 peak hourly demand.

The Village’s firm well capacity (capacity with largest well out of service)
would be 1,150 gpm, which is 4,877 gpm less than the estimated 6,027
gpm for the peak hourly demand for the year 2025.

The anticipated capacity of a new well is approximately 1,500 gpm.
Therefore, two new wells will be needed to supply the year 2025 peak
hourly demand as required by Engineering Design Criterion No. 1
assuming all wells are available. This also assumes water demands are in
line with projections. Actual demands will vary.

Storage Facilities

Engineering Design Criterion No. 2 would require a storage volume for
the year 2025 as follows:

Peak Hourly Demand 6,027 gpm
Fire Flow +3,500 gpm

Well Capacity -6,027 gpm
Rate Required from Storage 3,500 gpm

Volume Required from Storage = (3,500 gpm)(3 hrs)(60 min/hr)
= 630,000 gallons

The “effective” water storage among the two elevated tanks is 720,000
gallons, as mentioned previously. Therefore, the Village has an adequate
amount of storage to meet Criterion No. 2 in the year 2025 assuming the
well capacity meets the peak hourly demand as required by Criterion

No. 1.
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Engineering Design Criterion No. 3 recommends that the average daily
demand is available from total storage. The storage volume recommended
by this criterion for the year 2025 is 2,272,500 gallons. The existing
storage facilities provide 900,000 gallons of total storage. Therefore, the
Village will need to add 1,372,500 gallons of storage to meet Criterion
No. 3 for the year 2025.

Growth of the future service areas will occur over an extended period of
time. If the amount of elevated storage exceeds the average daily demand,
freczing problems can occur in the winter months. Therefore, storage
facilities should be added gradually to keep pace with growth in the future
service areas. Spreading storage throughout the system improves the
ability to provide fire flows. The probability of a fire occurring close to a
storage tank increases as the number of storage facilities in the system
increases.

Finally, calculations similar to those above were performed using the total
projected average daily and peak hour demands for each year and the three
previously mentioned Engineering Design Criteria to determine the
recommended additional well and storage capacity for each year as shown
in Table 25.
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Table 25 - Estimated DeForest North
Additional Well & Storage Capacity Required
Including Planned Developments & Anticipated Growth Areas

Recommended
Additional | Recommended | Recommended | Total Number
Storage Additional Well] Number of of Wells
Volume Capacity Additional (Existing +
Year (gallons) (gpm) Wells Recommended)
2006 0 0 0 3
2007 46,500 0 0 i 3
2008 130,933 7 0 0 3
2009 216,282 _ 81 0 3
2010 312,491 347 0 3
2011 406,814 608 0 3 1
2012 490,160 838 1 4 B
2013 598,378 1,137 1 4 B
2014 711,569 1,450 1 4 B
2015 833,933 1,788 1 4 )
2016 918,307 2,021 1 4
2017 1,002,853 2,255 1 4 B
2018 1,075,506 2,456 2 5 B
2019 1,148,160 2,657 2 5
2020 1,185,550 2,760 2 5
2021 1,222,940 2,863 2 5
2022 1,260,330 2,967 2 5
2023 1,297,720 3,070 2 5
2024 1,335,110 3,173 2 5
2025 1,372,500 3,277 2 5

Footnotes: Recommendations are in addition to the current total storage volume of 900,000
gallons, current well capacity of 2,750 gpm, and in addition to current number
of wells (3). A new well= 1,500 gpm.

GADATAAMUNICENG\DEFOW 16065587 - 2006 Water System StudyDefo NMorth\Future Add Well & Storage Estimates\Future Est Add Well & Storage Cap DeFo Morth Growth+ Fui Dev - Defo 2006 Wir
Stwdy.xls
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Distribution System

The distribution system (pipe network) was analyzed through the use of a
computer program called WaterCAD®, This program is a computer model
that simulates the Village’s water distribution system. Through input of
various factors such as pipe lengths, pipe diameters, elevations, storage
facility volumes and well capacities, the model reflects real life flow
conditions through the distribution system. Field fire flow tests were
performed and were compared to the computer simulated fire flow results.
The computer model was calibrated by changing the roughness coefficient
(factor of friction in the pipes) such that the model simulated fire flow
results matched those observed in the field.

Once this model was calibrated, the flows and pressures in tlie system
were analyzed. The program is also capable of analyzing a water system
for extended period simulations such as a fire flow condition where the
water levels in the system’s storage reservoirs are considered. It was
through this process that fire flow conditions were modeled to project the
available fire flows at various locations throughout the system. By
changing pipe sizes under proposed conditions, this program was used to
casily evaluate fire flows available with different pipe sizes allowing one
to choose the appropriate size of main based on the desired fire flow.

It should be mentioned that the model is used as a tool to compare options
for proposed improvements and is used to determine which options are the
most beneficial.

a. Static Pressures

Prior to simulating demands, the static pressures in the system
should be evaluated. The static pressure in the distribution system
should be no less than 35 psi per subchapter NR 811.63(1) of the
Wisconsin Administrative Code. The maximum static pressure
should not exceed 100 psi as required by subchapter NR 811.60(1).
The following Table 26 indicates the range of static pressures
within the system.

32 February, 2007



Appendix G

Project No. 016065587

EV]ERBICHER

A 5 § & & 1 AT E &

Consmilied fo Quality Service Since 1976

Water Supply and Distribution System Study — 2006 Update
Village of DeForest

Table 26 — Highest & Lowest Static Pressures — DeForest North

. Elevated
.. Location .. Eievation | - Water |- Pressure -
e *| ‘Elevation - | . =~ %"
Pocahontas Lane
and Shawnee Court
(Highest Elevation 1004.56 1089.00 37
in System)
East end of Prairie
Fire Court (Lowest | g07 99 | 108900 87
Elevation in
System)

Assuming the tower level is at the high water level elevation of
1089.00, any areas with elevations over 1008.00 will have static
pressures less than 35 psi minimum, and areas below 858.00 will
have pressures above 100 psi.

Improvements

i

On-going Improvements

There is a small quantity (10%) of 4-inch diameter water
main in the system. New water mains should have a
minimum diameter of 6 inches. A minimum diameter of 8
inches is recommended. The existing 4-inch diameter
mains should be replaced with 8-inch diameter piping as
the existing streets are reconstructed. (See the Water
Supply and Distribution System Map and Figures 2 and 3
in the Appendix.)

There is 4-inch water main on North Street between the
railroad tracks and Stevenson Street. This 4-inch main is
paralleled by 10-inch mam and therefore, does not need to
be replaced anytime soon. (See Figure 6 in the Appendix.)

Every effort should be made to connect “dead-end” mains
to other mains when expansion of the system occurs.

When new mains are needed to serve developing areas,
they should be planned to eliminate existing “dead-end”
mains and prevent new ones from occurring.
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Short Term Improvements

A grid of large (10-inch or more) diameter mains should be
established between wells and storage. The grid should
also be established to connect areas requiting large
demands and fire flows (such as commercial and industrial
areas) to the wells and storage. This will provide more
flow and residual pressure during periods of large demands
and/or fire flow conditions.

The short term distribution system improvements include
replacing existing small mains with larger mains to provide
a grid of looped, large diameter water main between the
wells, storage and areas requiring improved fire flows and
areas of high demand.

Locations and approximate length of the proposed
improvements are listed in Table 27 below and are shown
in Figures 4 and 5 in the Appendix.

Table 27 — Water Distribution System Short Term
Improvements — DeForest North

Sy o | Approximate | Lo 0
. Loeation - | Yength(y | - ConstructionType
Main Street — v s ’
Commerce Street to 330 RZI:)I;;:?:S to‘:;:?oi)o
Pleasant Street
South Street — . e .
Riverwood Bend to Hill | 2,015 | Keplace 6” and 8” with 10
(road restoration)
Street
Main Street — v ’s
South Street to Murray 350 Replace 6 Wlt.h 10
(road restoration)
Street
Murray Street — e v
Main Street to Market 480 Roplace 8 Wlt!l 10
Street (road restoration)

iii.

| Long Term Improvements

The Village has expressed interest in the feasibility of
serving potential growth in west, northwest, northeast, east,
and southeast areas of DeForest North. These areas are
indicated on the Water Supply and Distribution System
Master Plan Map found in the Appendix.
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The Master Plan Map also shows water main needed to
supply the recommended fire flow for the land use found in
each growth area and to maintain the grid of large diameter
mains. The water system model was used to verify water
main sizes.

B. DeForest South
1. Wells

Engineering Design Criterion #1 (previously mentioned on page 15)
recommends that the well capacity meets the peak hourly demand. The
peak hourly demand for the year 2025 from the existing DeForest South,
proposed developments and future growth areas is estimated to be 3,233
gpm, as indicated in Table 24.

Assuming Well No. 5 is on-line, the well capacity would be 2,310, which
is 923 gpm less than the estimated 3,233 gpm for the year 2025 peak
hourly demand.

DeForest South’s firm well capacity (capacity with largest well out of
service) would be 810 gpm, which is 2,423 gpm less than the estimated
3,233 gpm for the peak hourly demand for the year 2025.

The anticipated capacity of a new well is approximately 1,500 gpm.
Therefore, one new well in addition to Well No. 5 will be needed to
supply the year 2025 peak hourly demand as required by Engineering
Design Criterion No. 1 assuming all wells are available.

2. Storage Facilities

Engineering Design Criterion No. 2 would require a storage volume for

the year 2025 as follows:
Peak Hourly Demand 3,233 gpm
Fire Flow +3,500 gpin
Well Capacity -3.233 gpm
Rate Required from Storage 3,500 gpm

Volume Required from Storage = (3,500 gpm)(3 hrs)(60 min/hr)
= 630,000 gallons

The “effective” water storage of the elevated tank is 160,000 gallons, as
‘mentioned previously. Therefore, an additional 470,000 gallons of storage
would be needed to meet Criterion No. 2 in the year 2025, assuming the
well capacity meets the peak hourly demand as required by Criterion

No. 1. '
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Engineering Design Criterion No. 3 recommends that the average daily
demand is available from total storage. The storage volume recommended
by this criterion for the year 2025 is 1,069,984 gallons. The existing
storage facility provides 200,000 gallons of total storage. Therefore, the
Village will need to add 869,984 gallons of storage to meet Criterion No.
3 for the year 2025.

Growth of the future service areas will occur over an extended period of
time. If the amount of elevated storage exceeds the average daily demand,
freezing problems can occur during the winter months. Therefore, storage
facilities should be added gradually to keep pace with growth in those
areas. Spreading storage throughout the system improves the ability to
provide fire flows. The probability of a fire occurring close to a storage
tank increases as the number of storage facilities in the system increases.

Finally, calculations similar to those above were performed using the total
projected average daily and peak hour demands for each year and the three
previously mentioned Engineering Design Criteria to determine the
recommended additional well and storage capacity for each year as shown
in Table 28.
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Table 28 - Estimated DeForest South
Additional Well & Storage Capacity Required
Including Planned Developments & Anticipated Growth Areas

Recommended
Additional | Recommended | Recommended | Total Number
Storage Additional Well] Number of of Wells
Volume Capacity Additional (Existing +
Year (gallons) (gpm) Wells Recommended)
2006 0 0 0 1
2007 0 0 1 2
2008 0 0 1 2
2009 26,881 0 1 2
2010 79,828 0 1 2
2011 130,031 0 1 2
2012 179,604 0 1 2
2013 255,991 0 . 1 2
2014 332,378 0 1 2
2015 409,535 0 1 2
2016 482,913 0 1 2
2017 556,290 52 ~ 1 2
2018 629,667 256 1 2
2019 703,044 459 1 2
2020 730,867 537 1 2
2021 758,691 614 2 3
2022 786,514 691 2 3
2023 814,337 769 2 3
2024 842,161 846 2 3
2025 869,984 923 2 3
Footnotes: Recommendations are in addition to the current total storage volume of 200,000

gallons, current well capacity of 810 gpm, and in addition to current number

of wells (1). A new well = 1,500 gpm.

GADATAAMUNICENGRDEFOWM 6065587 - 2006 Waler System Study\Defo SouthiFutuee Est Add Well & Storage Cap DeFo South - Defo 2006 Wer Study.xls

Tab 23

$ ¢ ¢ 1 4 T K 5

A3
D Comnritied i (ualily Servdee Stnce 1976

37

February, 2007




Appendix G

Project No. 016065587 Water Supply and Distribution System Study — 2006 Update
Viltage of DeForest

3. Distribution System

The distribution system (pipe network) of DeForest South was analyzed
through the use of a computer program called Water CAD ® just as the
DeForest North System was. The calibrated model was used to determine
future distribution system improvements,

a. Static Pressures

Prior to simulating demands, the static pressures in the system
should be evaluated. The static pressure in the distribution system
should be no less than 35 psi per subchapter NR 811.63(1) of the
Wisconsin Administrative Code. The maximum static pressure
should not exceed 100 psi as required by subchapter NR 811.60(1).
The following Table 29 indicates the range of static pressures
within the existing service arca.

Table 29 — Highest & Lowest Static Pressures — DeForest South

S Ground TankHIgh |- Static
o Location - pevation | Water - | Pressure
el e Level o (ps)
o T e | R levation Cf T
Just East of
Elevated Tank
(Highest Elevation 23810 105800 >
in System)
Daentl Drive
intersection — south
(')f51/190/94 858.10 1058.00 87
interchange
(Lowest Elevation
in System

Assuming the tower level is at the high water level elevation of
1058.00, any areas with elevations over 977.00 will have static
pressures less than 35 psi minimum, and areas below 827.00 will
have pressures above 100 psi.

The Village has concerns with providing water service to three
particular high elevation locations within DeForest South. These
areas are labeled as high elevation area “A”, “B”, and “C” on the
Water Supply and Distribution System Master Plan Map (see
Appendix). Location “A” has 0.83 acres with an average elevation
0f 964.00. If served by the DeForest South system, the static
pressure at this location would be 40 psi which is greater than the
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WDNR minimum required static pressure of 35 psi. Location “B”
has 0.09 acres with an average elevation of 976.00. If it were
served by the DeForest South system, the static pressure at this
location would be 36 psi, which is greater than the 35 psi
minimum. Location “C” has 5 acres between elevation 977.00 and
980.00. This area would have static pressures less than the
minimum required 35 psi. Locations “B” and “C” are in areas
scheduled to be “planned neighborhood” per the Village’s Future
Land Use Map. Location “A” is in an area to be “office/research”
per the Village’s Future Land Use Map. If these areas would be
served by the DeForest North System, they would have static
pressures of 54 psi, 49 psi, and 49 psi to 47 psi for Locations A, B,
and C respectively.

Improvements
i On-going Improvements

New water mains should have a minimum diameter of 6
inches, per Wisconsin Administrative Code NR 811. A
minimum diameter of 8 inches is recommended for all
water mains, except 6 hydrant leads would be acceptable.

Every effort should be made to connect “dead-end” mains
to other mains when expansion of the system occurs.
When new mains are needed to serve developing areas,
they should be planned to eliminate existing “dead-end”
mains and prevent new ones from occurring.

ii. Long Term Improvements

A grid of large (10-inch or more) diameter mains should be
established between wells and storage. The grid should
also be established to connect areas requiring large
demands and fire flows (such as commercial and industrial
areas) to the wells and storage. This will provide more
flow and residual pressure during periods of large demands
and/or fire flow conditions.

Future growth areas are identified on the Future Land Use
Plan around the perimeter of DeForest South. These areas
are indicated on the Water Supply and Distribution System
Master Plan Map found in the Appendix.

The Master Plan Map also shows water main needed to
supply the recommended fire flow for the land use found in
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each growth area and to establish a grid of large diameter
mains. The water system model was used to verify water
main sizes.

Well No. 5

As previously mentioned in Section IV, Well No. 5 has been constructed in
DeForest South, but a pumphouse has not yet been built for this well. As was also
previously mentioned, the DeForest South system has only one well and
therefore, lacks firm well capacity. Bringing this well on-line would provide firm
well capacity, increase system reliability, and improve available fire flow for the
DeForest South System.

Interconnection of the DeForest North and DeForest Sounth Systems

Ultimately, the Village intends to connect the North and South Water Systems.
The interconnection would allow each of the systems to utilize the well and
storage facilities of the other. This would supplement each system’s ability to
meet the future demands. The recommended steps to move toward the
interconnection of the systems are as follows:

1. Construct a pumphouse at Well No. 5 and bring this facility on-line.

2. Acquire additional land adjacent to the well site to accommodate a future
water storage ground reservoir.

3. Establish a pressure zone in DeForest South for areas that will ultimately

operate on the North System hydraulic grade.

The interconnection would provide the following:

[w—y

Well No. 5 would supplement both the North and South Systems.
2. A future reservoir at Well No. 5 would supplement both the North and
South Systems and be located in the middle of the DeForest South future

growth area.
3. Existing facilities in Deforest North would supplement DeForest South.
4. Existing facilities in Deforest South would NOT supplement DeForest
North.

One of the obstacles in completing the interconnection is the difference in the
North and South elevated tanks’ operating elevations. The North System gains its
static pressure from the elevated tanks which operate at an overflow elevation of
1091. The South System elevated tank operates at an overflow of 1060. To avoid
overflowing the South elevated tank, the North elevated tanks would have to be
kept at elevation 1060 or below. This would eliminate the majority of the storage
capacity available in the North elevated tanks as well as reduce the static pressure
available to customers in DeForest North.
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Another obstacle to overcome is the distance of undeveloped land that currently
exists between the systems. Currently, there exist approximately 2.5 miles on the
east side and 2 miles on the west side between the North and South Systems
(Heritage Gardens to Well No. 5). Concerns with the distance between the two
systems include the following:

e Poor water quality due to long detention times in the main.
The lack of dedicated right-of-way or easements to install the water main.
Unplanned routes which could result in future changes being required due to
location and elevation,

o The need to install oversized facilities in order to overcome friction losses
created by a single line of transmission.

o The cost of installing the water main without development to fund the
expense.

The difference in pressure caused by the differing elevated tank operating
elevations can be overcome through the use of pressure control valves. These
valves would allow the DeForest North System elevated tanks to remain at their
higher operating levels. The valves would be set such that if the pressure in the
South System dropped below a minimum set pressure, the valves would open and
flow from the North System would increase the pressure in the South. When the
minimum pressure was obtained in the South, the valves would close. Under this
scenario, the existing elevated tank and Well No. 1 in DeForest South could not
contribute to DeForest North.

The most efficient way to overcome the distance of undeveloped land between the
two systems is to plan for the interconnection to occur over time as the land
between the systems develop. This would address all of the concerns that are
created due to the distance between the systems as follows:

¢ Development would create the water demand that would eliminate the
problem of long detention times.

e Right-of-way and easements would be dedicated and constructed providing
the needed route for the water main including establishing a final elevation.

o Water mains may be of reduced size as planned development would include
looping of the water mains avoiding a long, single line scenario.

o The installation would be primarily developer funded.

While this is the ideal scenario, it is understood that it is unlikely that all the lands
between the two systems will develop in the time frame recommended for the
interconnection. Therefore, establishing a timeline for interconnecting the two
systems is important such that the interconnection is completed in the most
efficient manner to provide the necessary benefits to the overall water system
while minimizing the concerns with the items noted above associated with the
distance between the two systems.
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The timing of the interconnection should be determined by analyzing when the
interconnection will provide the most benefit to the Village in which the facilities
in each separate system would otherwise require additional facilities. Currently,
the North System has adequate storage (elevated tanks) available, There is more
than sufficient storage capacity to meet fire flow recommendations. The storage
capacity related to meeting the average daily demand is also sufficient, but at the
low end. Well capacity is a point where the total capacity is sufficient; however,
the “firm” capacity (largest well off line} is below the recommended capacity.

In DeForest South, the storage capacity is almost excessive when it comes to
supplying the average daily demand; however, it is short when it comes to
providing recommended fire flows. Well capacity is sufficient for providing the
peak hourly demand. Because there is only one well operating in DeForest South,
there is no “firm” capacity. The addition of Well No. 5 will provide DeForest
South with adequate “firm” well capacity as well as supplement the deficiency in
available fire flow, but not overcome it completely.

Using this information, it can be concluded that the North System would benefit
from additional supply (well). The South System would benefit from additional
storage. Interconnecting the two systems would provide each of the systems with
the components that they are currently deficient in. From this point, the obstacles
associated with the distance between the two systems need to be weighed in order
to determine a time for the interconnection.

To determine a recommended time line for interconnecting the systems, we
looked at the current needs of each system as well as the future needs of the
systems based on the projected demands. The current status of each system is as
follows:

1. North

Wells:
Total Capacity: 731 gpm excess
Firm Capacity: 869 gpm shortage

Storage:
Capacity for Fire Flow: 498,500 gpm excess

Capacity for Avg. Daily Demand: 45,285 gpm excess
2. South
Wells:

Total Capacity: 408 gpm excess
Firm Capacity: N/A (408 gpm excess w/ Well No. 5)
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Storage:
Capacity for Fire Flow: 396,560 gpm shortage (126,500 gpm shortage

with Well No. 5)
Capacity for Avg. Daily Demand: 149,216 gpm excess

Adding storage and well facilities requires balancing the need to maintain an
adequate system to not adversely affect the health and safety of the water system
customers, with being fiscally responsible and not creating problems with having
too much capacity on hand. As such, planning for new facilities should begin as
the adequacy of the system begins to drop with the understanding that new
facilities will be most efficiently added when an amount is needed such that an
efficiently sized facility can reasonably be added. For example, a typical well
will provide 1,000 to 1,500 gpm, so a new well should be on-line when the
system’s well capacity is 500 to 700 gpm deficient. Likewise, a storage facility
should be constructed when the demand is such that an efficiently sized facility
can be added with the appropriate amount of demand to utilize the storage.

For the purposes of analyzing the Village’s total water system, it is assumed that
an efficient storage facility would be 750,000 to 1,000,000 gallons and would
serve both the North and South. Based on the combined projected demands of
DeForest North and DeForest South as shown in Table 30, on page 45, additional
storage in the amount of 750,000 to 1,000,000 gallons should be in place by the
end of the year 2012 to meet the anticipated year 2013 average daily demand of
854,369 gpd. Planning and design efforts should begin at least two years prior in
the year 2010. An additional reservoir should be in place by the year 2019.

It is doubtful FAA approval would be granted for a new elevated storage tank due
to the proximity of the Dane County Regional Airport. A water storage ground
reservoir should be constructed at the Well No. 5 site in DeForest South. It could
be filled by Well No. 5 and booster pumps and piping could be installed at the
reservoir such that water could be pumped to DeForest North and/or DeForest
South. The new reservoir could be shared by DeForest North and DeForest
South. This configuration would increase the available storage for fire flow in
DeForest South and eliminate the stagnation concerns since DeForest North
would also utilize the reservoir. Another benefit of the location of this reservoir is
that it would be located in the middle of the DeForest South future growth area.

Based on the combined projected peak hourly demand of DeForest South plus
DeForest North, and the current combined well capacity, new well facilities
should be on-line in the years 2012 (Well No. 5), 2015, 2018, and 2022 as shown
in Table 31 on page 46.

The Water Supply and Distribution System Master Plan Map, found in the
Appendix, shows two conceptual options to complete the interconnection. One
option includes a large diameter main that would follow USH 51 on the east side
of the Village. A second option is a north-south connection in the vicinity of
[90/94 on the west side of the Village.
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To analyze the options, the water system was modeled using the WaterCAD
computer program. The available fire flow at a number of locations in DeForest
South was modeled under the east, west and coinbined interconnection scenarios.
The modeling results indicate an average 25% increase in the available fire flow
with the east interconnection, a 42% increase with the west side interconnection
and a 63% increase with both connections These comparisons are made to the
available fire flow without the interconnection. Table 32, on page 47, shows the
results of the system modeling.

It should be noted that the computer simulated available fire flow results are
based on a theoretical calculations which assume the pressure at the hydrant drops
to 20 psi. Therefore, this fire flow rate should not be expected from simply
opening the hydrant, but would require a pumper truck to connect to the hydrant.
Even then, the theoretical calculated flow may not be realized in the field due to
restrictions from the hydrant lead pipe (6” diameter) and connecting hose. The
main purpose of the water system computer model is to compare the relative
benefits of one alternative to another, more so than giving a completely accurate
estimate of actual field results.

The water system computer model simulations indicate a west side
interconnection would improve the available fire flows in DeForest South more
than the east side connection. However, construction of a booster station would
be required at the west side interconnection so that the DeForest South system
could contribute to DeForest North. It was previously recommended that a water
storage ground reservoir with booster pumps to supply both the DeForest North
and DeForest South systems be constructed at Well No. 5. This reservoir with
booster pumps would provide storage for DeForest North and DeForest South. In
order to avoid the cost of the booster station on the west side interconnection, yet
allow the reservoir at Well No. 5 to contribute to both systems, it is recommended
that the Village pursuc the east side interconnection first to obtain the most
benefit for both the DeForest North and DeForest South systems with the lcast
cost. The village could then pursue the west side interconnection with a less
expensive pressure control valve, rather than the booster station, if further
improvements in the available fire flow in DeForest South were desired.
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Table 30 - Estimated DeForest South + Deforest North
Additional Storage Capacity Required

Including Planned Developments & Anticipated Growth Areas

DeForest North
DeForest South | DeForest North + South
Recommended | Recommended | Recommended
Additional Additional} Additional}
Storage Volume|Storage Volume[Storage Volume
Year (gallons) (gallons) (gallons)
2006 0 0 0
2007 0 46,500 46,500
2008 0 130,933 130,933
2009 26,881 216,282 243,162
2010 79,828 312,491 392,319
2011 130,031 406,814 536,844
2012 179,604 490,160 669,764
2013 255,991 598,378 854,369
2014 332,378 711,569 1,043,948
2015 409,535 833,933 1,243,469
2016 482,913 918,307 1,401,219
2017 556,290 1,002,853 1,559,142
2018 629,667 1,075,506 1,705,173
2019 703,044 1,148,160 1,851,204
2020 730,867 1,185,550 1,916,417
2021 758,691 1,222,940 1,981,631
2022 786,514 1,260,330 2,046,844
2023 814,337 1,297,720 2,112,057
2024 842,161 1,335,110 2,177,271
2025 869,984 1,372,500 2,242 484
Footnotes: Recommendations based on average daily demand available
from total storage.
GADATAMUNICENGIDEFOW | 8065587 - 2008 Water System Study\Estimated Add Storage Defo Norh + Sauth - Defe 06 Water Study.xls
Tab 30
Commitiuat 1a Quality Service Since 1976

45

Village of DeForest

February, 2007



Agpend ix G o
Project No. 016065587 Water Supply and Distribution System Study - 2006 Update
Village of DeForest

Table 31 - Estimated DeForest South + Deforest North
Additional Well Capacity Required
Including Planned Developments & Anticipated Growth Areas

DeForest North
DeForest North| Combined + South Peak
+ South Peak |[DeForest North| Recommended [Hourly Demand
Hourly Demand| + South Well Added Well less Well
Year {gpm) Capacity (gpm) | Capacity (gpm) | Capacity (gpm)
2012 4,903 5,060 -157
2013 5,415 5,060 355
2014 5,940 5,060 880
2015 6,492 6,560 1,500 -68
2016 6,929 6,560 369
2017 7,367 6,560 807
2018 7,771 8,060 1,500 -289
2019 8,176 8,060 116
2020 8,357 8,060 297
2021 8,537 8,060 477
2022 8,718 9,560 1,500 -842
2023 8,899 9,560 -661
2024 9,079 9,560 -481
2025 9,260 9,560 -300

Footnotes: Assumes Well No. 3 located in DeForest South would be pumping to Deforest North
& DeForest South by the year 2012.

GADATAMUNICENGWDEFOW 16063587 - 2006 Water System SludyVEstimated Add Wil Capacity Defe North + South - Dele 05 Walur Sludy.xls
Tab 31

L5 5 o &t | A ¥ £ 8
Comimitied to Qulfty Sevivice Since 1976

46 February, 2007



Agopendix G

Project 016065587 Water Supply and Distribution System - 2006 Update
Village of DeForest
Table 32 - Comparison of Computer Simulated Available Fire Flow
for DeForest North/South Systems Interconnection
Computer Both East & West
Model Without East Side West Side Side
Test Junction Interconnection Interconnection Interconnection Interconnections
Numbetr | Number Fire Flow (gpm) Fire Flow (gpm) Fire Flow (gpm) Fire Flow (gpm)
1 39 4,392 5,935 5,006 6,874
2 55 3,333 3,448 6,188 6,226
3 59 4,477 6,134 5,688 7,050
4 68 3,647 5,430 4,680 6,019
5 82 4,502 4,868 6,217 7,559
6 90 2,400 2,437 5,084 5,095
7 98 4,605 5,610 5,976 6,285
8 104 4,269 5,750 5,366 6,441
Average: 3,956 4,952 5,601 6,444
Percent Improvement: 25% ' 42% ' 63%

Footnotes: (1) As compared fo without an interconnection

GADATAMUNICENG\DEFCY | 6065587 - 2006 Water System Study\Worlh & South Connection Fire FLow Campar - DeForest 06 Water Swdy Update xls

Tab 32
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Distribution System Looping

The Village has seen substantial growth through recent years. Much of this
growth has occurred and will continue to occur on the fringes of the Village
Corporate Boundary, and as such, on the fringes of the water distribution system.
With development on the fringes, the need to extend water service to the
developments has created a condition where long dead end lines extend service to
new customers. Dead end lines are always discouraged from an engineering
standpoint for the following reasons:

e They are inefficient as larger mains are required to obtain the same amount of
flow and pressure due to high friction losses compared to a grid.

s lLong dead end lines can create extended detention times resulting in poor
water quality.

¢ Decad end lines are unreliable due to lack of a secondary feed should a break
occur.

Setting a single criteria to require looping of water mains is difficult in that there
can be several factors which complicate looping of the mains including financial,
logistical, property ownership, municipal jurisdictions, and environmental
considerations. One has to weigh all considerations in determining the timing for
completing a loop in the water main. This could include the number of customers
and types of customers who would be affected by the potential disruption in
service. Also, considerations include the likelihood that an interruption will occur
and the timing required to restore the connection, as well as the likelihood that an
interruption could occur at a critical time such as during a fire. Interruptions m
water service to a healthcare facility would be more significant than interruption
to residential customers. An interruption during a fire condition could be more
substantial depending on the type of buildings as well as other alteratives for
fighting a fire.

Because of the multitude of considerations, the following are recommended
guidelines for requiring looping of water mains. This does not apply to short dead
ends where water service is available at distances of less than 800°.

1. It is recommended that looping occurs within five years from the onset of
a new development where a significant loop is ultimately required.

2. All new water mains should be looped. Avoid all dead end mains as much
as practical.

3. A loop should be considered immediately when the potential loss of
service could significantly affect the health or well being of customers
such as in a health care facility or similar.
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These are intended to serve as guidelines while considering all factors that may
affect the looping of the water main. These guidelines do not cover looping of
short segments of water main where future extensions will occur or where looping
would create an undesirable or unnecessary condition in the future.

F. Additional Fire Fighting Considerations

1.

A 5 5 0 € | A T E &
Committed fo Quality Service Since 1976

Use of Foam

The DeForest Fire Department utilizes a Class A foam product for
assisting in residential, wild, and vehicle fires. This product has been an
effective tool utilized by the department to offset normal delays faced by
volunteer departments. The Village Board requested that the usefulness of
this product be evaluated to determine if the use of this product would
result in a lower total water storage recommendation related to providing
adequate fire protection,

The amount of water recommended for storage is established by
Commercial Risk Services, Inc. Based on the land use, they recommend
that an amount of water be on hand through wells and storage facilities for
a particular duration. For example, an industrial land use may have a
recommendation of achieving a flow of 3,500 gpm for 3 hours.
Commercial Risk Services, Inc. gives a community a rating on a point
scale based on a number of factors. All of these are used to establish a
rating for which insurance rates are then established for the community.
The ability to provide the recommended fire flows in given areas affects
this rating. A fire department’s use of foam is also a factor in the
community’s overall rating. However, the use of foam affects the rating in
the Engine Company Category. A department is given a credit of 6 points
for having 15 gallons of foam available on the truck and another 6 points
for having 15 gallons in storage at the station for a total of 12 points out of
654 in this category. The ability to provide a given flow for a particular
duration is evaluated under a separate category and therefore does not
affect the recommendation of water supply/storage on hand as determined
by Commercial Risk Services.

Hydrant Quick Connections (Stortz)

The Village has had discussions regarding changing the hydrant hose
connections to quick connection couplings. These quarter turn couplings
developed in Europe and referred to as “Stortz couplings” are available for
the 4-1/2 inch pumper truck nozzle, but not for the 2-1/2 inch hose
nozzles. The advantage of these couplings is that they reduce the time
required to connect the pumper hose to the hydrant. One potential
disadvantage is that if other fire departments, which may assist the.
Village’s department, are not equipped with the couplings, they could not
connect to the hydrants or would have to screw couplings onto their fire
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hoses to connect to the hydrants. Per First Supply of Madison, Waunakee
and Deerfield are the only communities that have Stortz couplings
installed on fire hydrants. Currently, there are 486 hydrants in the
distribution system. First Supply of Madison estimates it would cost
approximately $380 to purchase each coupling. Therefore, it would cost
approximately $184,680 to add the couplings to cach hydrant in the
distribution system (not including Village staff time to install them).

G. Opinions of Probable Construction Costs

Opinions of Probable Construction Costs for the potential future system
improvements (in year 2006 dollars) are given below. These costs include
preliminary estimated engineering fees and 10% contingencies. More extensive
preliminary design should be performed in the future to obtain more accurate
estimates for each facility.

1.
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Wells

A well at 860-900 feet deep with well pump, discharge piping and valving,
auxiliary natural gas engine, telemetry, update main SCADA panel, motor
control center and building: $795,000 to $875,000

Storage Facilities

A 500,000 gallon elevated storage tank (110’ tall) with telemetry, update
to main SCADA panel and cathodic protection system: §1,160,000 to
$1,180,000

A 750,000 gallon concrete storage reservoir with telemetry update to main
SCADA panel: $955,000 to $1,100,000

Distribution System
Typical estimated water main unit costs are as follows:

¢ Replace with 10” water main (pavement restoration): $105/LF to
$110/1f

These costs include road restoration and hydrants, valves, and water
service reconnection at typical spacing. These costs also include
preliminary estimated engineering fees and 5% contingencies.

e New 12” water main (lawn restoration): $65/LF to $70/LF
These costs include hydrants and valves at typical spacing. These

costs also include preliminary estimated engineering fees and 5%
contingencies.
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¢ New 12” water main {pavement restoration): $114/LF to $120/LF
These costs include pavement restoration and hydrants and valves at

typical spacings. These costs also include preliminary estimated
engineering fees and 5% contingencies,

H. Potential Funding Sources

State and federal sources of grant and loan funds can be used to finance water
system improvements. The competition for these funds has become increasingly
intense. The following paragraphs review potential sources of state and federal
grant and loan funds that may be applicable to DeForest.

1.

VIERBI
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Tax Incremental Financing (TIF)

TIF can be used to pay for water system improvements if those
improvements are included in an approved Project Plan. TID #1 was
created in 1994 and included water system improvements. The Project
Plan should be reviewed to see if an additional water system project may
be funded through the TID or if the Project Plan could be amended to
accommodate water system improvements. TID #1°s equalized value is
approximately 16% of the Villages equalized value which means the
Village cannot amend the boundary of TID #1 or create a new TID unless
TID #1 is terminated or reduced in size to less than 12% of the Village’s
equalized value.

Safe Drinking Water Act (SDWA)

The Department of Natural Resources and Department of Administration
administer the SDWA, Communities with deficient water supply and
distribution systems are eligible to apply for low interest loan funds. The
current rate is 2.475%. Applicants are ranked based on the severity of the
water system deficiencies. Intent to Apply forms are due December 31%
of each year with final applications due April 30 of each year. To obtain
funding, projects must address a severe health and safety issue.

Impact Fees
Impact fees are contributions paid by public facility users who create a
need for increased capacity in the public facility. The Village can enact

impact fees to pay for new, improved, or expanded water facilities caused
by new development.
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VIII. RECOMMENDATIONS

A.
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Update the recommended storage and supply facility needs on a bi-annual basis
according to actual water usage information. This will provide a balance between
the projected demands and actual demands without the need to complete a fill
Water Supply and Distribution System Study. Update the timing of the needed
facilities accordingly.

Proceed as soon as possible with the activities required to bring Well No. 5 on-
line to the DeForest South System. This will provide reliability to the South
System as well as improve the fire fighting capabilities within DeForest South,

Pursue acquisition of a one acre (200° x 200’ minimum dimensions) site adjacent
to the Well No. 5 site for the addition of a future ground reservoir.

Budget for and plan the construction of a 750,000 to 1,000,000 gallon water
storage ground reservoir adjacent to the Well No. 5 site in the year 2012.

Encourage the development of a 12” transmission main through Heritage Gardens
and to the south to reduce the distance between the North and South Systems.

Budget for and plan the interconnection between the North and South Systems to
occur in the year 2012 in conjunction with the construction of the water storage
ground reservoir adjacent to the Well No. 5 site. This recommendation is based
on the projected additional storage required for DeForest North plus DeForest
South falling between 750,000 and 1,000,000 gallons in the year 2013 as shown
in Table 30.

Budget for and plan the construction of a 750,000 to 1,000,000 gallon reservoir by
the year 2019 as shown in Table 30.

Budget for and plan adding one new well in each of the years 2015, 2018, and
2022 to be located in DeForest North as shown in Table 31. This
recommendation assumes the Well No. 5 pumphouse, a water storage ground
reservoir adjacent to Well No. 5, and the system interconnection were constructed
by the Year 2012 so that these new wells would provide supply to both DeForest
North and DeForest South.

The location of the recommended new wells and storage facilities are indicated on
the enclosed Water Supply and Distribution System Study Master Plan Map
found in the Appendix. These locations are based on the desire to have well and
storage facilities located near where the new demand is occurring. These areas
are not intended to be final recommendations and should be re-evaluated as new
areas develop. The Village should remain familiar with the recommended
locations so when land divisions (subdivision or CSM’s) are requested, the
Village is able to require the dedication of lands needed for these facilities,
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Budget for and plan the replacement of 4-inch main on Main Street (Commerce
Street to Pleasant View) with 10" main.

Budget for and plan the replacement of 4-inch maiﬂ on Columbia Avenue
(Stevenson Street to rail road tracks) with 8-inch main and the installation of new
8-inch main on Durkee Street (Holum Street to Columbia Ave.).

Dead end mains are shown on the enclosed Water Supply and Distribution
System Study Master Plan Map. They should be eliminated through looping
when the opportunities present themselves. It is noted that completing loops in
some of these areas may not be practical.

Prevent permanent dead end mains from being constructed in the future.

Use the following guidelines for looping water main in temporary dead end
conditions:

1. It is recommended that looping occurs within five years from the onset of
a new development where a significant loop is ultimately required

2. All new water mains should be looped. Avoid all dead end mains as much
as practical.

3. A loop should be considered immediately when the potential loss of
service could significantly affect the health or well being of customers
such as in a health care facility or similar.

Replace existing smaller diameter mains with new 10-inch water main to improve
fire flow and complete the grid of large diameter mains between the wells,
storage, and areas of high demand on the west side of DeForest North. These
improvements are referred to as “Short Term Improvements” and are listed in
Table 27 and shown on the Water Supply and Distribution System Master Plan
Map found in the Appendix.

Plan future developments to include the construction of 10” and 12” mains to
accommodate anticipated growth in the existing DeForest North, planned
developments, and the future growth areas. These future mains are shown on the
Water Supply and Distribution System Master Plan Map found in the Appendix.

If areas with elevations greater than 1008.00 are to be served by the DeForest
North System, a pressure zone system should be created for these areas to ensure
available static pressures are greater than the minimum 335 psi allowed by code.

Plan future developments to include the construction of 10” and 12” mains to loop
the DeForest South System and accommodate growth in the existing DeForest
South, planned developments, and future growth areas. These future mains are
shown on the Water Supply and Distribution System Master Plan Map found in
the Appendix.
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S. Create a pressure zone in Deforest South to include elevations greater than 977.00

and the high elevation locations “A”, “B”, “C” as shown on the Water Supply and
Distribution System Master Plan Map found in the Appendix. This pressure
zone should be served by booster pumps which pump from a new water storage
ground reservoir constructed adjacent to Well No. 5. The Well No. 5 pumphouse
should be constructed to supply the reservoir. This pressure zone should also be
supplied by the DeForest North System when the interconnection of the DeForest
North and DeForest South Systems is made.

GADATAWUNICENGADEFOM16065587 - 2006 Water System Study\WATER SYSTEM STUDY - 2006 DeForest.doc
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Appendix G

Project No. 016065587 _ Water Supply and Distribution System Study - 2006 Update
Village of DeForest

Table 19 - Future DeForest North Average Daily Demands & Peak Hourly Demands Including Planned Developments

Year:] 2006 | 2007 | 2008 | 2009 | 2010 011 012 2013 7014 2015 3016 2017 2018 7019 7020 2021 2022 2023 7024 2025 Totals
Residential Dwelling Units
Total Dwelling Uniis Added = | 163 233 163 174 23 216 146 146 78 179 75 76 1,087
Total Added Population’ = | 461 639 461 4771 625 592 401 401 438 491 206 209 0 0 0 0 0 0 0 0 5,445
Added Residential Average Daily | o\ 2eon | 26386 | 27271 | as732 | 33845 22,926 22,92 27,899 28,071 11,778 11,949 0 0 Iy 0 0 0 0 0 311,641
Demand (gal./day) “ =

Cumulative Added Residential
Aver. Daily Demand (gal./day) =

Commercial/Office (acres) -
Total Added Com./Office Acres = 15.0 13.9 12,9 12.9 15.9 15.9 15.9 159 15.9 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 149.8

26,356 62,888 89,244 | 116,515 | 152,247 186,092 209,018 231,944 259,343 287,914 299,692 311,641 311,641 311,641 311,641 311,641 311,641 311,641 311,641 31641

Added Com./Office Average Daily
3 12,000 11,096 10,296 10,296 12,696 12,696 12,696 12,696 12,696 12,696 0 i 0 0 0 0 0 0 0 0 0 119,364
Demand (gal./day) ~ =
Cumulative Added Com./Office
Aver. Daily Demand (gal/day) = 12,000 23,096 33,392 | 43,688 56,384 69,080 81,776 94,472 107,168 119,864 119,864 119,864 119,864 119,864 119,864 119,864 119,864 119,864 119,864 119,864
Rivers Turn Elem. School
Cumulative Added Aver. Daily
4 0 0 0 0 0 0 0 0 0 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000
Demand (gal/day) " =
Cumulative Added Aver. Daily
Demand (gal./day) = 38,356 85,984 | 122,636 | 160,203 | 208,631 255,172 290,794 326,416 367,011 416,778 428,556 440,505 440,505 440,505 440,505 440,505 440,505 444,505 440,505 440,505
Cumu. Added Peak Hourly Demand
(galfmin.) S = 106 238 339 443 577 705 804 902 1,014 1,152 1,184 1,218 1,218 1,218 1,218 1,218 1,218 1,218 1,218 1,218

Total Projected Average Daily

Demand (gal./day) o8
Total Projected Peak Hourly

Demand {gal./min.) =

803,309 | 850,937 | 887,589 | 925,156 | 973,584 | 1,020,125 | 1,055,747 | 1,091,369 | 1,131,964 | 1,181,731 | 1,193,509 | 1,205,458 | 1,205458 | 1,205,458 | 1,205458 | 1,205,458 | 1,205,458 | 1,205,458 | 1,205,458 | 1,205,458

1,966 2,098 2,199 2,303 2,437 2,565 2,664 2,762 2,874 3,012 3,044 3,078 3,078 3,078 3,078 3,078 3,078 3,078 3,078 3,078

Footnotes: T274 persans/d.u. per Census 2000 data, 25717 gallons per person per day based on 2005 residental water sales.

* Based on 800 gals./day per acre for office/commercial use.

* Based on 500 apd average daily water demand per class room wilh 25 students per class room per Table A-83.43-1, Comm 83, Wisc. Admin, Code,

> Based on 1.99 highest Max. Day/Aver, Day ratio over the past 5 years and based on a typical Peak Hour/Max, Day ratio of 2.00.

& Average of past 5 years Average Daily Demand = 764,953 gals./day. 7 Average of past 5 years Peak Howrly Demand = [,BG0O gals./min.

# Total Projecied Aver. Daily Demand for year in question = Cumu. Added Comm. + Res. + Seh. Aver, Daily Demand from fiture developmenis + average past 5 years Aver. Daily Demand.

* Total Projected Peak Hourly Demand for year in question = Cumu. Added Comm. + Res. + Sch. Peak Hourly Demand from fiuture developments + average past 5 years Peak Hourly Denwnd.

VIERBICHFER
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Appendix G

Project No. 016065587 Water Supply and Distribution System Study - 2006 Update
Village of DeForest

Table 20 - Estimated Water Demands of Aniicipated Growth Areas - DeFaorest North

Comprehensive Plan Growth Phasing: Phase 1 Phiase 2 Phase 3 -
Year:| 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Totals
Residential Dwelling Units
West Area 96 96 96 96 96 96 9% 675
Northwest Area 66 66 66 66 66 66 66 50 50 50 50 50 50 756
Northeast Area 0 0 0 0 0 0 0 o
BEast Area 13 13 13 13 13 13 13 90
Southeast Area ' 29 29 29 29 29 29 29 27 271 271 271 271 271 271 189 189 189 189 189 189 3231
Total Res. Dwelling Units Added = 138 138 138 138 138 138 138 337 337 337 337 337 337 337 239 239 239 239 239 239 4,752
Totzl Added Population' = 378 378 378 378 378 378 378 923 923 923 923 923 923 923 654 654 654 654 654 654 13,031
Added Residential Average Daily Demand
(eal/day) * = 21,611 21,611 21,611 21,611 21,611 21,611 21,611 52,768 52,768 52,768 52,768 52,768 52,768 52,768 37,390 37,390 37,390 37,390 37,390 37,390 744,993
Cumulative Added Residential Aver. Daily
Demand (gal./day) = 21,611 43,222 64,833 86,444 108,055 129,666 | 151,277 204,045 256,813 309,581 362,349 415,117 467,885 520,653 558,043 505,433 632,823 670,213 707,603 744,993
Commercial/Office (acres)
West Area 11.4 114 114 114 11.4 11.4 114 80
Northwest Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
[Northeast Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
East Area 20 2.0 2.0 2.0 2.0 2.0 2.0 14
Southcast Area 43 4.3 43 4.3 4.3 4.3 4.3 24.9 249 249 249 24.9 249 24.9 204
Total Added Com./Office Acres = 17.7 17.7 17.7 17.7 17.7 17.7 17.7 24.9 249 24.9 24.9 24.9 24.9 24.9 0.0 0.0 0.0 0.0 0.0 0.0 208.0
Added Com./Office Average Daily Demand .
(galJday) 3_ 14,171 14,171 14,171 14,171 14,171 14,171 14,171 19,886 19,886 19,886 19,886 19,886 19,886 19,886 0 0 0 0 0 0 238,400
Cumulative Added Com./Office Aver. Daily .
Demand (gal/day) = 14,171 28,343 42,514 56,686 70,857 85,029 99,200 119,086 138,971 158,857 178,743 198,629 218,514 238,400 238,400 238,40 238,400 238,400 238,400 238,400
Industrial (acres)
West Area 0.6 0.6 0.6 0.6 0.6 0.6 3.6 4
|Northwest Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
[Northeast Arca 144 14.4 14.4 14.4 14.4 14.4 14.4 101
East Arca ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Southeast Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 . 0.0 0.0 0.0 0.0 0.0 0
Total Added Ind. Acres = 15.0 15.0 15.0 15.0 15.0 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 105.0
Added Industrial Average Daily Demand
(ealday) a_ 15,000 15,000 15,000 15,000 15,000 15,000 15,000 0 0 0 0 0 0 0 1} 0 0 0 0 0 105,000
Cumulative Added Industrial Aver. Daily
Demand (gal/day) = 15,000 30,000 45,000 60,000 75,000 90,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000
Cwmulative Added Total Aver. D"?gyaﬂfl':;;‘f 50,782 | 101565 | 152347 | 203130 | 253912 | 304,695 | 355477 | 428,131 | 500784 | 573438 | 646002 | 718,746 | 791,399 | 864,053 | 901,443 | 938833 | 976223 | 1,013,613 | 1,051,003 | 1,088,393
Curnr. Added Total Peak Honrly Demand
(gal/min.) 5_ 140 281 421 561 702 842 982 1,183 1,384 1,585 1,786 1,987 2,187 2,388 2491 2,595 2,698 2,802 2,905 3,008
Foainotes: L2714 persens/d.u. per Census 2000 dara. 25717 gallons per person per day based on 2005 residental water sales,
? Baged on 800 gals./day per acre [or office/commercial use. * Based on 1,000 gals /day per acre for industeial use,
¥ Based an 1,99 highest Max. Day/Aver. Day ratio over the past 5 years  and based on a typical Peak Houo/Max. Dy ratio of 2.00.
(;“)‘A'I(";:M{[;ﬂu’"(;.:;‘:\l!;;%\ﬂ 16065587 - 2006 ‘;Vater System Srudy\Defo NortitFuture Add Well & Storage EstimatesiFuiure Est Add Well & Storage Cap DeFo North Grwih + Fui Dev - Defo 2006 Wi Study
February, 2007
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Appendix G

Project No. 016065587 Water Supply and Distribution System Study - 2006 Update
Village of DeForest

Table 23 - Estimated Water Demands of Anticipated Growth Areas - DeForest South

Comprehensive Plan Growth Phasing: Phase 1 Phase 2 . Phase 3
Year:| 2006 2007 2008 2009 2010 2011 2012 2013 204 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Totals
Residential Dwelling Units
West Arca 58 58 58 58 58 58 58 403
Southwest Area 0 0 0 0 0 Q 0 0 0 0 0 0 0 0
West Central Area 0 0 0 0 0 0 0 . 0
East Central Area 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
East Area 21 21 21 21 21 21 125
Total Res, Dwelling Units Added = 0 0 i) 0 0 0 0 58 58 58 58 58 58 58 21 21 21 21 21 21 528
Total Added Population[ = 0 0 0 0 0 0 0 156 156 156 156 156 156 156 57 57 57 57 57 57 1,434
Added Residential Average Daily Demand ] )
(eal/day) 1_ 0 0 0 0 0 0 0 10,920 10,920 10,920 10,920 10,920 10,920 10,920 399 3,990 3,9% 3,990 3,9%0 3,990 100,380
Cumulative Added Residential Aver. Daily
Demand (gal./day) = 0 0 0 0 0 -0 0 10,920 21,840 32,760 43,680 54,600 65,520 76,440 80,430 84,420 88,410 92,400 96,390 100,380
_ﬁ_ Commercial/Office(acres) |
West Area 27.9 219 279 2719 219 279 279 L 195
Southwest Area 217 219 21.7 21.7 21.7 21.7 21.7 0.0 0.0 0.0 0.0 80 | 00 152
West Central Area 12.6 12.6 12.6 12.6 i2.6 12.6 12,6 B 88
East Central Area 11.4 114 114 11.4 11.4 114 114 153 153 | 153 15.3 15.3 153 15.3 187
East Area 10.0 10.0 10.0 10.0 10.0 10.0 60
Total Added Com./Office Acres = 24.0 24.0 24.0 240 240 24.0 24.0 64.9 64.9 64.9 64.9 64.9 64.9 64.9 10.0 10.0 10.0 10.0 10.0 10.0 682.0
Added Com./Office Average Daily Demand
(ealiday) = 19,200 19,200 19,200 19,200 19,200 19,200 19,200 51,886 51,886 51,886 51,886 51,886 51,886 51,386 8,000 8,000 8,000 8,000 8,000 8,000 545,600
[ Cumulative Added Com./Office Aver. Daily ) )
Demand (gal./day) = 19,200 38,400 57,600 76,300 96,000 115,200 | 134,400 186,286 238,171 290,057 341,943 393,829 445,714 497,600 505,600 513,600 521,600 529.600 537,600 545,600
[ Industrial (acres) _ ]
‘West Area B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0
Southwest Area o . 10.6 10.6 10.6 10.6 10.6 10.6 10.6 15.8 15.8 15.8 15.8 15.8 15.8 169
[West Central Area 129 | 129 12.9 129 12.9 12.9 12.9 . 90
East Central Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0o 0.0 0.0 R 1. 0
Fast Area 0.0 0.0 0.0 0.0 0.0 0.0 0
Total Added Ind. Acres= 12.9 2.9 12.9 12.9 12.9 12.9 12.9 10.6 10.6 10.6 10.6 10.6 10.6 10.6 15.8 15.8 15.8 15.8 15.8 15.8 259.0
Added Industrial Average Daily Demand
(galiday) * = 12,857 12,857 12,857 12,857 12,857 12,857 12,857 10,571 10,571 10,571 10,571 10,571 10,571 10,571 15,833 15,833 15,833 15,833 15,833 15,833 259,000

Cumulative Added Industrial Aver. Daily
Demand (gal./day) =

Cumnlative Added Total Aver. Daily Demand

12,857 25,714 38,571 51,429 64,286 77,143 90,000 106,571 111,143 121,714 132,286 142,857 153,429 164,000 179,833 195,667 211,500 227,333 243,167 258,000

(gal./day) = 32,057 64,114 96,171 128,229 160,286 192,343 224,400 297,777 371,154 444,531 517,909 591,286 664,663 738,040 765,863 793,687 821,510 849,333 877,157 904,980
Cumu. Added Total Feak Hourly Demand i
(gal/min.) 5_ 89 178 267 356 445 534 623 827 1,031 1,235 1,439 1,642 1,846 2,050 2,127 2,205 2,282 2,359 2,437 2,514
(noies; ! Based on typical 2.70 persons/d.u. % Based on typeial 70.00 gallons per person per day
* Based on 800 gals./day per acre for office/commercial use, * Based on 1,800 gals./day per acre for industrial use.
% Based on 2.00 Max. Day/Aver. Day ratio. Also, based on a typical Peak HouoMax. Day ratic of2.00.

At s 0 £ 1 ATIE S
Copaitied fa Quality Seroiee Since 1976

GADATAMUNICENGIDEFOW 16065587 - 2006 Water Sysiem Studp\Defo South\Fulure Est Add Well & Storags Cap DeFe South - Defo 2006 Wir Study

Worksleet: Fut Wir Demds Growlk Areas Februacy, 2007



Appendix G

WELL LOGS &
WELL PUMP DISCHARGE HEAD CURVES



Appendix G

WELL #2

GEOLOGIC FORMATIONS: i
‘A / ﬁ =
=TT = = =g B s
EEERE A
DRIFT :: i ,.7; 18" o.d. outer casing
‘ e | (prime pipe)
& 5.,‘:/-— grout
'- e

e
15!

e
~

f 12* od. inner casing
/ (prime plpe)

Be T 1 142"

20"

235

/ 12" open hole

412!
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Appendlx G peross? viLLace WELL, DEFOREST, WISCONSIN H O ]
|
|

Genoral Enginoering Comjany, anlneers

Fesbonder Brothers, Driller, Juna 1958

Semple Hos. 201213-201293 - Exemincd Uy J. B. Steuerwald
Sec t7 TAN Rive

'-'-.4"' ! .
W1 Y.

.. 'oe,

cef, Mo, g .

b e e o

L0 R P T

350 - 38¢ 3052?;;5; ? Sandstone, med 3 um grained, buff

1-"95 1| 1585 ié,:-o::-Till Fink-brown-gray, Bandy, stony, dolomitic ﬁ Eﬁcigfnt grou;
: "%t - |some 8ilt and clay - I pipe
"yt X ) !
L ° —— 1] 24 water
T . w0ry hole to
P A [T ko ,
D I . ] ithen hit
Sttt _ . : . water which
FVREE . | . _ P .irose to 22°,
L /. . T .
0 .{53 ’ ' _EZ -ﬂ_73°6"
75 « 135 | 60{~ I I =_|Gravel, very fine, brown-zray, of anpgular C 12 % pipe
¢ > < o oidolomite, gsome white chert and quart:z sand,
c 7 % =.-|silty 85-9Q t111? Somples may have had the
< ° " *.-lclay washed out of them.
139 _ —{ ] o :
135 - 155 Sandstone, very fine and fine greined, much \ r‘ldo 4 f
. buff dolomite : i '
| :
’5 - 175 Sandstone, fine greined, somo medium greined, : I ;
| . dolomitic, buff, litile glauconite I 12 7 hole .
t ' 5
175 - 200 Sendstone, fine grained, buff, dolomitic | ; :
R | ]
f | i
69 f l |
200 -~ 210 i Jandstono, g}?‘inﬁé?ﬂﬁ&*f very little rosmrss : lr ;
210 = 220 :{ﬁﬁggﬁtgag, very fine end fine grained, very { l
220 - 235 |Sandstone, very fine to medium gralned, wvery ' [
35 light ten j :
235 = 310 . |Sendstone, medium greined, some fine grainod, | | |
S| little coarse greined, buff, dolomitic I' l
B |
. .'.'_'_:-- } J
SRR - I
SIS . : | i
Ll ;!
P B : '
eIl | ’
:_{“T-__. - - ..-t | |
e : ;
_:::.:.\'.':' | |
crrhoa e | !
I ' . . [
310 = 350 | AQ[.i' = 1Sandstone, fine to course grained, light buff- ;
IR “tgray, slightly dolomitic - i |
| [
I I
I !
o
[
o
L
I l
| '




| ' ' lihen nit
Appendl & - B i ‘ Later which
- voooi oo . : Jrose to 227,
Slipe/ : - -
. .
) - L 7306H
- 75 « 135 60l - I . lGravel, very fine, brown-gray, of angular S 12w
. ¢+ < »o|dolomite, some white chert and quart:z sand, pipe
- ¢+« .lsilty 85-9Q 11117 Somples may have had the. '

¢lay washed out of them.

135 ' A ' :
PR _J L 14074"

135 - 15% Sandstons, very fine and fine greined, much
‘ f buff dolomite.
155 - 175 20 Sandstone, fine greined, somo medium greined,

dolomitic, buff, little glauconite 12 " hole

175 - 200 | 29[ Sandatone, fine grained, buff, dolomitic

63

iond et on fine crainad. yvarv little roRTEAS
=LOno, grainta, wnite T ® foarae

Sandoto
Yivendstone, vory fine end fine greined, very

l5andstone, very fine to medium grained, very
“[light tan

35 - 310 75i; fjé;;i?Séndstone, medium grained, some fine grained,

35

------ :-i|1ittle coerse grained, buff, dolomitic

I

I

|

J

|

|

|

|

|

I

f

J

i

|

|

|

I

I

|

i

[

|
......... !
:"\|\|.. ) N |
R : ) |
v ' j
I

|

{

|

l

|

|

J

]

|

I

J

|

|

|

I

i

|

|

!

!

310 - 350 40‘;?f};;L;:Sandstone, fine to course grained, light buff-
1 1Y grey, slightly dolomitie .

r

350 - 380 30;}?}?22 L Sandstone, medium grained, buff

380 - 4124324777 {Sandstone, fine to some medium grained, light
LN r tan-gray

|
|
t
f
|
|
I
I
|
|
i
1
I
!
|
|
|
|
I
!
!
l
|
!
!
[
!
!
|
|
|
!
|
I
!
|
i
I
|
r
!
!
1
|
|
I
|

-

412); Total Depth
first pumped for 79 hours at which time it filled up with sand to 291°%,

*11 was cloaned out and tested for 5 hours at 200 goPollo, 4 hours at 239 g.p,m., 3 hours

©-215 gepomey 2 hours al 285 gopems, and 23 hours at 380 gersms, specific capucity at

1d of test x 6343 gepems/It of drawdown,
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Appendix G
WELL #3

GEOLOGIC FORMATIONS: [
ENEIETEN=T B ;f:'mﬁ| | 1:| [EI=TE
’—T—-lll- L[] 14 B Y2 e e e W e N
i ;?f"_}':
DRIFT Lan OE
/'_,\' ;( . \
2 ’, 5.', 32" od. outer Caslhg
yik i (prime pipe)
N e
S/ S
B e
i T:>‘\ grout
h. ah
FRANCONIAN Nl .
el

Sy \— 127
B ]
y fs 24" od. inner casing

?-J ! (prime pipe)

.4 1
B! ]
200 ———f 1 ’

GALESVILLE : ;,
235[_ ‘-‘A% i

Ji/\ " 0. d. cas:ﬁ‘j

(Prime. pipey

) Ji
a a

EAU CLAIRE
i

~ 23" open hole
35!

3767

™MT. SIMON

534




DNR Drinking Water System : Well Construction Reports

Appendix G

Page 1 of 3

Search Site...

Advanced Search

Home About

A-Z Index

Contact

Well Construction Reports

WI Unique Well No:
County Well Location:
County:

Municipality:

DNR Received Date:
Constructor Address:
Constructor State:
Status:

Replacement Reason:

Replacement Wl Well No:
Other Const. Type:

Well Depth:

Facility Type:

In Floodplain:

Rotary - Air:

Reverse Rotary:

Cable Bit Diameter:
Temp Casing Diameter:
Why not removed?:

Other Drilling
Description:

Screen Description:
Screen To:

Static Water level:
Pumping at:

For:

Developed:

Capped:

Seal Description:

Rig Operator Signed on:
Common Well Number:

DNR Facility ID:

Water Quality
Comments:

Drilling Difficulty:
Exception Areas:

KY571

Dane

DEFOREST

11/18/1998

21500 W GOOD HOPE RD
Wi

Reconstruction

WELL WAS BACTI
UNSAFE

661 ft
VILLAGE OF DEFOREST

feet

31 feet
200

10 Hour(s)
Yes

Yes

11/16/1998
003

113022140

Landfill

Distances in Feet to Nearest Objects

No Records returned

http://prodmtex00.dur.state. wi.us/pls/inter1/watrfwell const.queryviewbykey?P WATR ...

High Capacity Well No:
DNR Region:

Muni Type:
Completion Date:
Constructor:
Constructor City:
Constructor Zip:
Original Year:
Previous Wi Well No:

Construction Type:
Category:

# Services:

Highest Point on Property:
Rotary - Mud Circulation:
Rotary - Foam:

Cable Tool Bit:

Temp Outer Casing:
Temp Casing Removed:
Other Drilling method:
Screen Diameter:

Screen From:
Sealant Method:

Pumping level:
Pumping units:

Well Starting Depth:
Disinfected:

Proper Seal:
Contractor Signed on:
Geologic Log Number:
Calculated Specific
Capacity:

Well Name:

Water Quantity Comments:

Other Driller Comments:

Exception Area Comments:

7117

South Central

A

09/29/1998 mm/ddiyyyy
CTWCORP

LANNON

53046-9720

78

1
Municipal/Community

inches

feet

PRESSURE VIA
TREMIE

74 feet

Minutes

10 inches Above Ground
Y

11/16/1988
DN1139
4.7

WELL #3

3/15/2006



DNR Drinking Water System : Well Construction Reports Page 2 of 3
Appandix G
Drilthole Dimensions
[Diameter (in)|[From Depth {ft.)|To Depth (ft.)|
[ 30 O 127
| 23][ 127]i . 660]
Casing & Liner
Diameter o From Depth To Depth
(inches)|[Pescription (ft.) (ft.)
16][ASTM A53B 0375 WALL CTV STEEL 55 98 62 6# FT 0 376
HT182 602
[ 30||ORIGINAL CASING 0.5" WALL I 0| 26|
| 24|[ORIGINAL CASING BLK STEEL 0,375" WALL I 0] 127]
Grout or Other Sealant Materials
[Kind of Sealing Material |[From Depth (ft.}|[To Depth (ft.)| Amount|{Units |
[1:1 SAND GEMENT I o)l 231]|  2801|[Sacks
[ORIGINAL NEAT CEMENT]| ol 127|| [
[NEAT CEMENT i 231|| 376/  400|[Sacks}
Geology
Geology — . USG3S From Depth To Depth
Geology Description Driller's Description Code (Feet) (feet)
T i {[GLAGIAL DRIFT I I 0 26
-—-N- Sandstone; FRANCONIAN 26 200
SANDSTONE
~N- _ ][sandstone; |GALESVILLE SANDSTONE || i 200|| 235
|- [EAU CLAIRE SANDSTONE || I 235|| 350]
. [MT. SIMON SANDSTONE _ || I 350 661|
Samples
‘ gz;:gple g;!]ected Description Laboratory gzlr)nple ID
hittp://prodmtex(0.dnr.state. wi.us/pls/inter | /watr$well_const.queryviewbykey?P WATR ... 3/15/2006



DNR Drinking Water System : Well Construction Reports Page 3 of 3

&%B%Qadnx G

ST*DE FOREST, WI 53532*6088466751 ANALYTICAL INC

+\/|LLAGE AT DEFOREST*306 DEFOREST ”KODIAK H002345 ”

Record 1 of 1

Abandonment {0 Rows)
Variances {0 Rows)
Rehabilitafion/Redevelopment {0 Rows)

Other DNR information on this Well
o Public Water Supply Sysiem
o High Capacity Well Data
o Groundwater Relrieval Network Data

Last Revised: 03/14/2006

The Official Internet site for the Wisconsin Department of Natural Resources

101 8. Webster Street . PO Box 7921 . Madison, Wisconsin 53707-7921 .
608.266.2621

Legal Notices and Disclaimers | Accessibility Notice | PDF Download information
Employment | Feedback | Sitemap

http://prodmtex00.dunr.state. wi.us/pls/interl/watr$well _const.queryviewbykey?P WATR ... 3/15/2006
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PDEFOREST, WISCONSIN
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L d
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I
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: ol
L!' B _u QEMENT GROUT

X \ A 73" g1 2 E
1 ]
% S—% Sk y K’"\\ {;.,J‘i/
Gl R
<l L g

N

4

s

I A R

A4S DBILED &/t



IVERSITY OF WISCONSIN GEOLOGICAL R NATURAL HISTORY SURVEY

Log Ko. I124-Dp-

115 Univerfipnaridix (Radison, Wisconsin 53706 1139
Ll g
C ty:
11 name DeTFoxrest Village Well #3 ounty: Dane R, 10 E,
Completed.,. 6/78 ol i )

r Village of Delorest Field check. '—"T'"“ -T—"
dress.. 113 8. Durkee St. Altitude,... 940' ETM 9 P 7

De Forest, WI 53562 Use......... Municipal Nl I
‘iller.. Milaeger Well & Pump Co. Static w.l.. 24’ |
igineer. Lakeland Engineers, Inc. Spec. cap... L4 GPM/ft ! L

Madison, Wisconsin Sec. 18

Quad, DeTorest 7%'
Drill Hole Casing & Liner Pipe or Curbing
a.| from to Dia. from to Dia.] Wgt.& Kingd | from to Dia., Wgt.& Xind | from to
Y 0 127! T 30" bk, steel
o 1i27 | 661 375" wall 0 26"
24" bk, steel
0.5" wall +18" (127!
'illing method: Cable Tool Grout from to
mples from 0O to 50" Rec'd: 8 8
1P 5 /?/7 Neat cement 0 iz7!
.udied by: Mary J. Hartman
Issued: 8/14/84
rmations: Drift, St. Peter Sandstone (Tonti Member, Readstown Member),
Tunnel City Group, Elk Mound Group. .

marks: Well tested for 24 hourdiat 1500 GPM with 34 feel of drewdown.

Driller reports total well depth of 6617,

F WELL:
Depths Grap?lc Rock Color Grain Size Miscellaneous Characteristics
Section Type Modey Range
0-5 [t ] Silt Dark brown| —— — Little sand, siliceous clay.
Clay & — — HMuch silt, Trace sand.
" " -_— — Seme.
Sandstone Pink M Vin/C Srnd, Tr v G sil cem,mfc incl,sand freom abv, Moy sec ctz
n i 1 1 Same. qrwths, [1] fros.
n 1 n i] I
n r n n I
" White Fn u Srng, Tr v G silica cement,mafic incl, Mny sec gquarts orwihg, |
NO ISAMPLE, Drijller reports same{zs adioinino intervals, I
Sandstone ¥Y brown | Vin vin/C " 8ana, Mch v G czle cem,rd & bn soklg, Tr rd bn mot, el con sh,
Shale Bn yellaw — — - Dolomitic, Much silt,
il — o BDolomitic, Much =31t, [itile sand, Trzce hematitic shale,
n — — Dolomitic, Much silt, Little send, hemetitic shale.
Bri yldwk rd| — _— Dolomitic{bn v1), Hematitic{wk rd), Much sili, Trace sznd,
t olive — — Dolic, Mch Fn sand,silt,Fn alzuconite. Locally bapded vl & on,|
' n — — Same,
i — — Same plus trace hemzlitic shele, G dol cem,mfg incl,
Lt ¥l bn M fn/C Srnd, L1 P dolic sh cem,Fn/M clzuc, Mny sec otz orwths, Tr v
01 vellow ! " Srnd, Tr v G dol cem hemic sh,mfe incl. Mny sec gtz orwihs,
" [ " Same but 1ittle olzuconite, Mch Fn/M olauc,
" i VinAC Same but trace olaucenite, FaM _oteue,nfe incl, G0¥C,A0%F-
. Fn & C " Sanolfn), Rnd{C}, L] P to v G dol cem, Mny sec_atz mrwihs, Td
" M " Srnd, Lt1 P to v G dol cem, Mny sec qgiz crwihs, Tr Fr clauc,
Yellow I Vin/C Same, mfe incl, |
n n 1 L]
n n 1] 1l
i " i | vieAR ]
| 135140 " 18 1 n i
10-145 E A " Bn yellow u vfn/C n
L 45-1% v " " " Same plus trece zircon arzins,
150-1 " ) i I Same,
1 160 " I u n Same but no zircon orains,
of 3

Page



NIVERSITY OF WISCONSIN GEOLOGICAL & NATURAL HISTORY SURVEY

Log No. I12L-Dn-
1139

815 UnivevsHafdtwu€y Madison, Wisconsin 53706
APPEH
ell name: Detorest Village Well #3

Depths Grapblc Rock Color Crain Size Miscellaneous Characteristics
Section Type ode| Range
T, Sandstone | Bn vellow M Vfn/C Srnd, Ltl1 P to v G dol cem, Mny sec atz orwihs, Tr Fn glauc,
J 1 1" 1 VEn G Sare, zfc incl.
n Lt bnvl i1MEC 1 Rnd, Tr P do) cen,wh_sh, fros mfc incl Fa clavc, Mny sec otz
1 U n n " Same plus trace areen oray shale, zircon crainsf&crwths.
i80-185 " V el brown I i Same, Mny sec otz crwihs
185-190 1t ! i u Rnd. Tr G si) cem,wh § an orv sh.Fn olauc,zircen orns. rfc ingl
190-395 " " M n Srnd, Tr G sil cem,wh & an ary sh.Fn alazue,mfe incl, Mnv sec
95200 l N i n n Sare, otz erwths,
| 200-205 & ! it " I i Same but no ureen arav shzle,
205-210 F L u n u " Seme plus trace areen aray shale,
210-215 L n u 1 f Same but no argen ogray shale,
215220 T n n 1t Same,
220-225 [ " i n " Same plus trace zircon orains,
225230 fi Lt y1 bn " n Send, Lt1 P to v 6 si) cem, Mny sec otz orwths, Tr Fn olauc ol
230-235 n " i i S2me but no_pele areen shale, on & wh sh fros,mfc inel,
235240 " u Y n Same blus {race zircon arains,
240-245 | u 0 0 Seme, " Lt} fros,
245250 " Bn yellow G " Hl rod. Tr v G dol cem,wh _chi,mfc incl, Mny sec otz orwths,
2’20—22% " " n " Wl rnd, Tr v 6 dol cem,wh sh mfc jincl, oy sec otz grwths, {11
25%-2 u i " n Szme plus trace vellow dolomite, fros,
260265 i " " N f Wl rnd, Tr v G doi cem,wh & yl_ch,mfe incl. Mpy sec oz arwths
265270 | " | U i " Rnd, Tr v G dol cem,wh & y] sh,wh cht ,zircon arns.™~_| 11 fros,
270-275 " a i N See end of loa, mfe incl, Mnv sec gtz orwths, L{) fros.
275280 n 12 1 " Rnd, Tr v & dol cem wh sh.fn alauc,mfe incl. Kny sec otz
280-285 h i M I Rnd, Tr v G dol cem,wh & vyl sh,mfc incl, orwths, |t fros,
285-290 " N C u Sare plus tr wh dolomite. Mny sec otz arwths, 111 fros.
290-295 l_ " n " b Rnd, Tr v G dol & cale cem,wh 8 vl sh,mfc incl, Mny sec ¢tz
%300 " " I . Same but no czlcite cement, orwihs, |t1 fros,
,_ J-10% w u i n Same plus trace Fn glauconite,
305-310 u I [ " Rnd, Tr v G dol cem,wh & vl sh,wh dol,zircon orns.mfec jnel, hifal,
i6-315 " " M " Same but no white shale, sec gtz orwths, [$] fros,
[ 315320 & " Y1 brown H " Rnd. 141 P sil sh cem, Tr v G do) cem,wh sh,mfe incl, Mav sec
320-325 [ n 0 1 1 Same, otz orwiths,
| 325-330 . a " i u Seme plus trace white chert,
O— [H] I ] 1 Same,
335-340 u n nu 1 u del,mfe_incl, cvd trep,
40-14 " Lt ¥l bn t n Bnd, L%] P sil sh cem, Moy sec otz orwths, Tr wh & pl on sh,
'1-‘.‘_!_5_3'30 1] 1] n [0} Same, in ’ )
3%0-355 n " " n Rnd, Lt} P ¢i) sh cem, My sec gz grwihs, Tr wh cht dol,gfe
325:360 " En_yellow " n Rnd, |11 P si] cem, Mny sec_gtz_orwths, Tr wh sh,zircon cens,
360365 n n I u Same but no zircon arains, mfe inel, dol,
365-370 u " 1 1 Same,
" u u n Same plus trace areen orey shale, white chert,
i " " " Seme but no creen cray chale,
" I i n ‘Sane,
" 1 u " Bnd, Tr P sil cem,dol,Fn olauc,wh shale, Mny sec oiz crwths._‘
" It n I Same_but ng dolomite, alauconite.
it " " n Rnd, Tr P i) cem dol,wh sh,wh cht mfe_incl, Mny sec gtz orwthe.
" V cl brown f n Send, Tr P 5311 cem,wh shale mafic incl. Mry s=c ouartz arwths,
| " ! i f i Bnd, Tr P si} cem,rd bn sh,dol =fc_incl. Mny sec otz orwths,
" n " " Rnd, Tr v G dol cem,do),wh & bl on shzle,mfe incl,cvd ovl, Moy
n " u u Same, sec otz crwths,
" " " i Rnd, Tr P sil cem,dol,mfc incl ,evd avl, Moy sec auartiz orwihs,
" Pl vellow i U Same,
n Ir c n n
435.4&0 ] 1l M n n
| 440-445 F " n " " Rnd, Tr P sil cem,wh chi,zircon_crns,wh sh,mfc inc), Mny sec
445450 n i 1 [l Same, atz arwths,
| 420459 " M " n Same_plus irace delomite,
' u " " " Same bui np white chert,
n i ! ir Same. v ~wtha
" " n N Bnd, Tr P ig v G sil cem,v 6 dol cem,rd bn & p} on sh mfc incl
n n " " Rnd, Tr P to v 6 sil cem,v G dol cem,rd bn & wh sh mfc ipcl,
" " " n Same but no red brown shale, Mry sec otz Drw'th?]
n ] n Ll SamE‘.
" " " " Rounded, Trzce poor silica cement, white shele, dolomite, mafid
inclusions, Many secondary guzrtz oroa'thL{
Page 2 of 3




NIVERSITY OF WISCONSIN GEOLOGICAL & NATURAL HISTORY SURVEY

Log No. I124-Dn-
1139

515 UniveADDEAGHO4LS Madison, Wisconsin 53706

De Forest Village Well #3

211 name:
raphi Rock irai i
Depths gecfiis T;pe Color wocdrealgaiége Miscellaneous Characteristics
2002 IR Sandstone | Pl yellow | M VinAC Rnd. Tr P sil cem,wh shale,do) ,mfc incl, Mny sec aqtz arwihs.
_3:::.__5@ II n n " Same,
537505 " ] " T " sec otz orwihs,
50°-510 n ! M/C " Rnd, Tr P sil cem,zircon orns wh & rd bn sh dol mic incl, May
Lo 615 I Lt v) bn n 1t Seme, Lt} fros,
518.520 n " M f Rnd, Tr P sil cem,wh sh ool cht mfc incl. Mnv sec atz orwths,
520525 " n MAC " Rnd, Tr P i} cem,mafic incl, Mny sec ouertz arwths, Lt1 fros.
735,530 " U ] i Rnd, Tr P sil cem,zircon orns,wh sh,mfc incl, Moy sec otz
530-53% " u " " i Rnd, Tr P sil cem,wh cht,wh sh afc incl, arwths, Lt] fres,
535540 " " " n | Rnd, Tr P sil cem,wh_sh,yl dol ™~ Mny sec otz arwths, |4l fros,
RN Hah " il c o Same, mfe incl, Mny sec otz arwths, Lt] fros.
545550 u n FnéC n Rnd{C), Srnd(Fn), Tr P 5il cem,mfc incl, Mny sec atz grwths,
Ll i u I Same plus trace politic cheri, Lt) fros,
n M C u Rnd. Tr P sil cem,mafic incl, Mny sec aueriz grwths, Lt1 fros,
1 n " i SEITIEJ
n L n n n
n 1] n 1] It {FOS'
" " " " Wl rnd. Tr P sil cem,wh sh mfe incl. May sec atz orwihs, Ltl
" n n u ¥l rnd, Tr P sil cem,yl dol mfc incl. Mny sec ofz arwthe, Lt}
" n i n Same plus trace white shale, fros,
] [ " n Same'
u 1 n i "
L1 n n n ¢
u Pl vellow | FnéC H Rnd(€). Srnd{Fn), Tr P sil cém,~h sh,afc incl,fros, May sec
" n n t Same plus trace zircon grains, ctz arwthe,
" " n " Same but no zircon arains,
n " " n Same plus trace zircon grains.
n n n n Same‘
i Lt ¥l bn I " Szme plus trace caved soil,
" U n n Same but no caved saoil. /crwthsL 1t} fros,
n " € ¢ Rnd, Tr P sil cem,wh sh,zircon orns ric incl. My sec ciz
n V pl brown | Fn&l n Rounded (C). Subrounded (Fn), Trece P silica cement, white
shale, zircon grains, mafic inclusions, caved soil, Many
EIND CF LIOG secondary gusrtz crowths, Little frostinc,
Sendstone | Bn vellow| € VinAC Rounded, Trace very good dolomite cement, white & ozle creen
shale, zircon arains, mafic inclusions. Manv secondary
ovartz crowths, tittle frostina,
|
L

Page 3 of 3



L coNApREendixs@eporT

JARM 3300-15

WHITE COPY — DiVISION'S COPY
GREEN COPY — DRILLER'S COPY

STATE OF WISCONSIN
DEPARTMENT OF NATURAL RESOURCES
Box 450
Madison, Wisconsin 53701

NOTE

YELLOW COPY —~ ODWNER'S COPY

1, COUNTY CHECK ONE NAME
Dana Town P viltage [ city De Forest
JCATION 4 Section Section  Township Range 3. OWNEIiAT TIME OF DREILLING
l l , Village of De Forest
IR — Grid or sireet no. Street name ADDRESS
ACker Parkway Villags Hall
AND ~ 1 { available subdivision name, lot & block no. POST OFFICE
De Forest, WI 53532
- . . BUILDING [SANITARY SEWER|FLOOR DRATN FOUNDATION DRAIN WASTE WATER DRAIN
3. Distance in feet from well to nearest: C.I. | TILE | C.1 ) TILE |[SEWER CONNECTED|INDEPENDENT| O], TILE
{Record answer in appropriate block) ) '
CLEAR WATER DRAIN | SEPTIC TANK JPRIVY | SEEPAGE PIT | ABSORPTION FIELD BARN S1L.O ABANDORED WELL | 5iNK BOLE
C L TILE
JTHER POLLUTION SOURCES (Give deseription such as dump, quarry, drainage well, strearn, pond, lake, eic.)
3. Well is intended to supply water for:
Municipal Watexr Supply _
5. ORILLHOLE 9. FOCRMATIONS
Dia. {in.} Fram {i1.} To [f1.} Dia, {in.] From (ft.) To (11} Kind From Ift.} To {f1.]
30 Surface 127 Glacial orift Surface 26
23 127 661 Franconian 26 200
7. CASING, LINER, CURBING, AND SCREEN
Dis. tin.] Kind and Weight From iftd | To (1) Galesville 200 235
an blk.steel, ,375"wall| Surface 26 Eau Claire 235 350
24 " "0.5"wall 0 127 Mk, Siron 350 661
.. GROUT OR OTHER SEALING MATERIAL 10. TYPE OF DRILLING MACHINE USED
Kind From (ft) | To {i1.} [ﬁ Cable Tool ] Direct Rotary [ Reverse Rotary
Neat cemant Surface 127 [ Rotary — air ] Rotary — hammer (] Jetting with
widrilling mud with drilling mud & air D air [water
. Well construction completed en Jung 19 78
1. MISCELLANEQUS DATA ¥ ) above ]
‘ield test: Hrs. at 1500 GPM | Wellis terminated 18 inches ] below  final grade
24 s .
‘epth from surface to normal water level ft. Well disinfected upon completion B3 Yes [J No
epth to water level when pumping 58 fr. | Well sealed watertight upon completion X1 Yes [] No
later sample sent to Marquetta Univers ity laboratary on: Juna lGg 78

dur apinion concerning other pollution hazards, information coneerning difficulties encountered, and data relating to nearby wells, screens, seals,
pe of casing joints, method of finishing the well, amount of cement used in grouting, blasting, sub-surface pumprooms, access pits, etc,, should
“given on reverse side.

c TURE

OMPLETE MAI RESS
tglffaegar hé%. & Pump co., 20950 Enterpris
Ave., Brookfield, WI 53005

Registered Well Driller
Please do not write in space below

'asgzaHRs. —(GASHHRS. '

)IRIFORM TEST RESULT CONFIRMED REMARKS

V. 371
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Appendix G

WELL #4

GEOLOGIC FORMATIONS:

A
IEIEEEE
\%m—m—m:mzl | |4
N
DRIFT E
_';
-
T&'
8a' g

r}

e
,-'_".f_ml I IMI | IMI [ |I | II | lm
:1‘._’ 32" od. outer ¢
j:/ (prime pipe)

of T

24" od. Inner ca
,/ (prime pipe)

-

:j B

ﬁ=\ grout

le*

/ 22" open hole

34!

&5’

/ 19-i/4" open hole



[
'

oLl INU.

Appendix G SEFCEEST , WISCONSIN
e EXACT FLEVATION SET N FEl
424, O
¥
N v - 3720
17 36" 6.0, —:'}, ; J }
C T ! I
J- [ !
' . - ol !
I I = =3
CIMENT GROUT b L E]
- - - . ‘rl
24" 0.D. CASING —— 1= ,i } {
\.'\\"‘t"“ "'—J ."E \{ 1
— _.“'I’_ gl R {
A [ N
DRIVE SHOE ¥ | l ;
| | ;
! |
! [ ( - [
[ o ©
| | l of wmf '
" ! . T
22" DIA. HOLE - j L
| A R I
. S| W
= .
( o]
. _ |
: i o
¥ 2|
U—Jl

20" DiA. HoL=E ] —

— e —
|
N I

frn |
7/70L5¢

A guir 4lalq



ORDER § ---- QUOTE #05-06-91

JOB_WELL 44 DATE__ 05-17-91
GPM 1200 TDH 25/
CT¥ CORPORATION submitial for
anweuloﬁomsI" MOTOR MAKE U. S. HP 125 VHS-VSS
Deep Well Pump and Piping PHASE3 VOLTAGE 260 CYCLE &0
for ¥ell Ho. § RPM 1800 NLS CLUTCH NRR -SRe=
. - FRAME COUPLTNG {17 /2T
_ OTHER™  ---
FcH170
U:I Vo tﬂ GEARDRIVE MAKESOHNSON HP 1 VHS -VSS
5 RATIO " CLUTCH NRR
) OTHER - ROTATION 41
M
B 9 DISCHARGE HEAD SPC-10 MATERIAL CAST IRON
5 , ASA FLANGE 100
N , PACKING X T
. F _ HEADSHAFT SI1ZE 1-1/72T LENGTE --
HEADSHAFT MATERIAL 4710 STAINLESS STEEL
BASE TURE SIZE -= THREAD - -
> =L OTHER
— AN
[ )1 DISCHARGE COLUMN S12e 10 THREAD 8
, LENGTHS 2 51 3 0" -- 20"
5 WALLp, 270aun OTHER
TUBE SIZE THREAD
KIND TH
8Q!
LINESHAFT SIZE 1-1/21" THREAD 8
o h WATER LUBE - Somdeien ' '
: SLEEVE 1-~11/16" 0D x 7" LONG
MATERIAL STAINLESS STEREL
3
COUPLINGS SIZE 1-1/2" THREAD 10
MATERIAL  SAE 1045 —
" SPIDERS SIZEtO™" QUANTITY 9 -
MATERIAL BRONZE S
P N PUMP BOWL TYPE SJ12M STAGES 4
SERTALH ==~ OTHER
SUCTION SIZE 1o LENGTH 10°
5!
DR S SCREEN TYPE CONE
SIZE 1" LENGTH 240
MATERTAL GALVANIZED
OVERALL SETTING 90' TOP BOWLS
/ \ OTHER MATERIAL
{ REFERENCE CURVE 4-1-86~69C

REFERENCE DRAWING =~~~




Yy £l Lonsuwrucnon eport £or

DR

O T P R VP

Department of Naturel Resources
Private Water Supply — WS/2
Box 7521

pp—
L

_ﬁg@;\’g ’Y{,QF}J{QUE WELL NUMBER

Telephone Number
Vel Filhe - o/ 7S,

Madison, W1 53707

\/lll\ )
i :/7’"0 ! ‘J\\f.‘m
Mailing Adu.ress
Vb \M‘Zu"n L s

1Pleass Lype or print using a black pen.)

g ) Locauonl

City Stats [7iF T Gj Fown_ {1 city [J village l Fire ¥ {if available)
Ty T Yo/ , Of A T AT
) A —— ~—
.‘:', éioafy o’I/Wef]I 4 ’\\Yfi(;oumy Wel Tocation TWell Completwn < ""‘ B Gnd or Streer. Add.ress or Road iNeme and Number (if available)
- Location 3 Permit Na. Date L/ ;Z_,:u, / _J . ----\__u{ 7 'l
i \/%2/)_{_, W Subg:l.wmon Name Lot # Block #
Well Construct,ar (Busmess.b{_ame) ) HEngtratloan 2. Mark well location d | |
-\_’;(—n i /n A ; o~ T in correct 40-ncre -
;:éd‘:ri f’h.rl (l 1_} \,__/Ll T parcel of section. Gov't Lot 4 0]‘—.—5-’1’. : v of:-, c. Vi of
. — i
aal o : Section 17T U Nk e 0w
3 ' } {: - . 3. Well Type New
State ,—ﬂZID Code O Reola E| a u
P Sy iy eplacement econstruction
hf( NAY f/(,[:h [T 5 s ] I
' of unique well # constructed in 19
Reason for new, replaced or reconstructed well?

P

i R
| # of hormes and/or SN e
lex: barn, restaurant, church, school, industry, ete.)

4. Well serves

High Capacity Well?

High Capscity Property?

riun Oy b 1es LG
WELL ' NO, g
:ffu':?\'a

I (Y] Drilled [ Driven Point ( Jetted (] Other

LS
ZA%s Z No
A

. Well Located on Highest Point of Property,
Well Located in Floodplain? {1 Yes
Distance In Feet From Well To Nearest:

1. Landfill

2. Building Overhang

3. Septic or Holding Tank
4. Sewage Absorption Unit

[¥T]

4. Nonconforming Pit

6. Buried Home Heating Oil Tank
7. Buried Petroleum Tank
8

L Cast Iron or Plastic & Other
15, Collector or Strest Sewer

23. Other Manure Storage

Other NR 112 Waste Source

/Consmtent with the General Layout and Surroundings? C¥'Yes O No If no, explain on back side,
No 9. DownspoutiYard Hydrant A _ 17, Wastewater Sump

— 10. Privy 18. Paved Animal Barn Fen

—— 11. Foundation Drain to Clearwater 15, Animal Yard or Shelter

- 12, Foundation Drain to Sewer 20, Silo — Type

—— 13. Building Drain 21, Baern Gutter

£2 Cast Iron or Plastic & Other -~ 22, Manure Pipe T Gravity T Pressure
——— 14. Building Sewer O Gravity O Prassure T Cast Iron or Plastic O Other

. Shoreline/Swimming Pool 16. Clearwater Sump 24,
“ritlhole Dimensions Metht);i OI;lII:ODSthlmg upper enlarged 9, Geology From Tao
ia. in) FE;?]JI[ "fI;o) ‘ y ole only. T}"pe. Caving/Noncaving, Color, Hardness, Fitc, {ft.) (e
— ' ) 1. Rotary — Mud Circulation —_
- , ' ,1 - N surface ;
\.f surface | | )0 m 2. Rotary — Air CU i \J\\ N( ( ﬂ ("\l WY /
=2 ] 3, Rotary — Foam 2 ‘i; ,—1 3 ., q -
r — ¥ ST o 7t
"o 1y I;_i],,-“-._ [0 4. Reverse Rotary “\”\\ }\f_] AT D - ) O 3 ',f(}_ o
3 L TV 1= 1Y (O 5, Cabletool Bit ____ in, dia, P b ¢yl o
(_'] !/ o (] s. Tewp. Quter Casing in. dia, AN IY\{_ 1 ALY RN X St
! ;‘}—,f[: qu5 Removed? [ Yes [ No
If no, explain
(2 7. Other
Casing, Liner, Screen
Materinl, Weight, Specification From To
Ya. (in.) Mig. & Method of Assembly (ft.} it
S0 L 275 wWat ysp e | V7
R SIM. ABR-RB EFrl-
- | S
S ,\ U3 — 10, Statie Water Level 12, Well Is: .
N ﬁ I 135 - ")Cf fi. above ground level {d Abov
K r ; — v - ave Grade
. _[’ ’2 — _f__}'tf I e ~ I l “ = = ft. below ground surface ] S\ in. [ Below e
L e IR L5 ~C ; ) ;
i /L : d ul ‘lj LA on r" i (. e 11. Pump Test Developed? D Yes [ No
18, {in.}{ screen type and materia ! From To - o
Pumping Le»el ‘—I 1t beloxtrsu.rface Disinfected? g Yes B I:O
- Yy Capped? 1 Yes No
o Grouc or Other Sealing Material P Pumping ac 211" GPM for hours '
Metnod 7L /N From To Sacks | 13, Did vou permanently seal all unused, noncomplying, or unsafe wells?
Kind ofSeahng Material (Tt Ift]  Cement{ [ ves [ If no. expiain
! . ! surf i ( —~ e 14, Signatureof Poml: Driver or Regwte,red Drﬂ]er Date Signed
1y T i ace , - i RNy
by b | S, T L e e p 7/ e/ T
I | Signat ’/u‘r_ejf Dnll ng Operator - Date Signed
: 1 , EaY 2 ;/;‘f 1oy ,), A (/:\/; 4’;} //(_ /.:/_;C' et

ke additional comments on reverse side about geclogy,

elc,

WELL CONSTRUCTION REPORT



CTW CORPORATION

Appendix G
IMMON DeForest Well #4 af%ggém.wmm S~
S 69C
04-91

1770 R.P.M.

1200 GPM - 254" TDH

dHSdN

HEAD IN FEET

HORSEPOWER

600 800 1000 1200 1400 1600 1800 2000
GALLONS PER MINUTE

.SHAD(. ' 1.6875" B rHPELLERT‘fPE m -
STD. LATERAL = 0.875" IMPELLER NO. = 5J12M 5 AHNGE
DISCHARGE SIZES = ~=  1O" MAX. SPHERE SIZE = 0.875" ! -2
.SUCTION SIZE = o 1of K-FACTOR, MAX. = 11.0 2 | -1
ONE STAGE WT-LBS.3: 270 MAX.OPERATING BS1. = 275
; M 3 0
ADDL STAGE WT, = 110 MIN, SUBMERGENCE = 16
IMPELLER WT.-LBS. = 17.00 MPELLER EYE AREA = 28.24 Sq.In, | c |€
ONE STAGE WR®  =. 0.804 SPECIFIC SPEED = PR45 5 0
10" _>1 "
-, Sl
| 12" N 13.875"
! . %
10. 75" le |

604 , .“‘*
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by: dpop

GI\DATANMUNICENG\DEFO\D13065587 — 2006 Woter System Study\Defo South\TCSD Well No 1 Profile.dwg

\ppendixI@KEN CREEK SANITARY DISTRICT - WELL NO. 1 PROFILE

Not to &cale

CLAT

A

SOFT BANDSTONE |

22’

HARD SANDSTONE

GG G G e
LA AN AN

: / 20" od. outer casing

9z

e 19" hole

4 / grout
‘/ &6" od. casing

152

. e

e ——— 12" 0.d. casing

Yy ————— grout
9 122

B" open hole

oy

5B

5E2!

All iInformation shouwn Ts based on Well Conetruction Reports.

20 Mor 2006 ~ 2:36p

PROJECT: 5005 Waler Supply & Distribulion Syslem Study DATE 3/06
A S S O0C!!ATES LOCATION: Village of DeForest OWG. NO.
Commitled [o Quality Service Since 1975 Dane County, Wisconsin
REEDSBURG -~ MADISON - GCHOFIELD - PRAIRIE DU CHIENM
@99 Fourlsr Dilve, Sulle 201, Medisan, Wisconsin 53717 JOB NO,;
Phonms: (6081 B28-05320 Fex: |GC8I B28-0630 130865587

92206 vierbicher Assoclales, Inc.
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P3/16/2086 15:59 6682628086 WI GECLOGICAL SURVEY PAGE _

. Appendix G SR - - X134

ell Construction Repart For HT e ol v istnyin OEC 8 i3

Private Water Supply . W52
. SCONSIN UINIOUE WELI, NUMBER 769 Separinec a1 i Reviea
hene Madison, W1 53707 (Pleaca type or print
b Taé~ (Caaf Holie /4l G
Maliing tion [Flis50 Ue= degimals Instend of fractlsns.
Addrcss }@/ d.ﬁ )’/" P ——————
W, —— Ismn aPE?} 3 %T n [] ity Village Fire ¥ ({F avail.)
—L——L_ Grid a1 Stroct Addresy or Read Name gnd Nimee, (il avail}
Well Looatien Co. Well P Well tion
i y ' : Eﬁ& :2:. .J ﬂ Cored F77 wﬁ' s&,—rﬂ-',
. Subdivizion Name [ Lot ¥ Block #
{, . &l STUCior am f ictnee f %w arkwc Ioeation | l
3 anrc parcei E

'A 9? 9?% 093 sncuon Coviloed__ . __ lf4orA/‘l”lf4o!'

(/sm = “ et 1- Seston &~ 1. T_&N RLD
% ,ﬂ-‘ Sl i3 P;v 27 Wi e [3Well Type Hew
— e "':““";— ] Replueemeny Reconseyetion

A MITAEY O 1
. . WL NS L § of previous unique well ¥ eonztrgcicd in 19
. # / High Capreity: Retzon for new, repinesd of reemeimusted well?
4, Well serves # ol homes and or?_, Wall? { Yes [ ] Ne -
{Ex: barn, ceataurane, qhurah. school, industry, etc) Propeny? Sl &{m..m CHHOT e
5. Well lovated on highest point of propenty, consisient with the denerdl layout and

SUrrundings? [ Yoo | Neo I nn, cxpinin on bask sc.

= 5. DowmzpoutyYsrd Hydrant e 172 Wastzwater Sump
E:&LﬁufF?aﬂmh\ﬁlngfﬂu ? 10 Pivy e 18, Pavad Arimal Bum Pen
Landfill 11, Foundatitn Drain tq Clearwater 19. Animal Yard or Shejter
2. Building Overhang 12. Foundation Drsin to Sewer ——_ 20, Silo-Type
3. Seprlc or Holding Tank (cirgle one)_ 13 Building Drain e 21, Bern Gurter
4. Sawage Absorption Unit 0 Cast Iron or Plagtic L] Other 2. Manure Pipa [ Sraviy 7] Prossure
5, Nomzonforming Pit 14. Building Sewer [ Gravity {7 Pressuic [ Cast ron or Plaside L] Other
. ' 6. Buried Home Heating Ol Tank L] Caxt Iron or Plastic [J Other ~——. 23. Other Mnnte Storags
e 7. Buried Patroleum Tonk - 15. Collertor or Street Sewer Other NR 112 Waste Sotree
’ . 3. Shoreline/Swimming Pool 16, Clearwnier Sump 24, ___
NN W R CR R il g, T

Dis fin) (R} (&) LY Type, Coving/Monenving, Color, Hardnese, Etc. ) i)

& L. Retary - Mud Circulatlon ._E.'_-';g % Surfacal 9&
surface /7@ 2, Rotgry - Alr -

0 o 2 2
,/f’ 70 ;ﬂ s Cable-lml'Bll in. i [t /’26 "575\&

(e Tamp. Curer Castng _— indiaf =
Removea? [ Yes [ Mo

If no, explain
[ . Other

ating, Liner, Screen
Malnnai V\Fus ht, Specification From Ta
Mmufncmrcr % Method of Assembly {fL) (ft.)

?7‘&*-"' @)’/ﬁf @ "‘ ?t;:gcwu& e o 43
— /]’7 S/, /‘1{//97 53 L Re Qapme’im | \

Ty r Lave T2 Wall tst
G@A Z /93 f abave ground surface & Above Grade
_E&. balow ground surface | fé it. (] Below

11. Pump Test Developed? [ Yer [] No
Dia. {in,)| screen type, matedial & siol sigs From | To Pumping Lovel Pﬁ—;\ below strfacd Dixinfectad? Y [ No
Fpreaps a7 Capped? E‘Yu U Mo
8. Grout or Othér Seafng Material M Pumein M/ 2E50M for heurs
Msthod From To  Sycke |13 Didyon permanendy seal 8|l wused, nondoroplying, of Lnsafe wells]
Kind of Seafing Matcrial {fr) () Cement Yes No__ Ifno, explain

w=114. Signrture of Peint Dever or Lic ed Supcrv:sur}l Dn] nte Signed
M + f:% A‘fa" Furfare /7‘9 Zj L ﬁ—
o a}o c‘?-i' S Signigre of Dol Rig gpmmr da unteawne m 8 v: D.'uc Si
WeEL ua(. Aooic .
Make additions] comments on revarss side about geology, addittonal screem, water qui] . tc. =
Connmeis on rovecse side (Epes) i OLo8 e NBR T quitliLy, o OLSTR UCTION RFPORT R

WO D'%!Ga'\ML
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WI GEOLOGICAL SURVEY

FabE  wd/rvd

me WELL NUMBER ) State of Wi-Privato Walet SystemsDG/2 Form 3300-774
Of Natural R \ 7921
Souree ™ NSTRUCTION H0688 I?d?mm\‘fﬂ 5370;'1 ceourees, Box (Rev 02/02)bw
P TOKEN CREEK S D 1 ' lephan - “Well Location Depth 850 FT
il T=Town C=City VmVillage Fire#f
WINZ 1016 E WASH AVE T of BURKE
Addresa
Ci Stale Zip Code Street Addross or Roed Name and Number
™ MADISON T 59704 |'SOUTH END OF MARTIN DR
Coumty of Well Location 0 Wall Permit No Well Completion Date Subdivigion Name Lotr fook #
I 13 DANE kd September 27, 1986 -
<l Construcor 3-ACCNRG 7| [Facility 1D ablio) o {GovtLat OF gE 1 e Mk 1 of Seeien 5 T B N:R 10 E
Ai;W CORP 364 ”3124379° — Latitede Dep. 43 Min. 11,2702
recs Tublic Well Plan Apprave .
21500 W GOOD HOPE RD Longlode Deg 89 Min, 20.048
City Stale Zip Code | Datg OF Approval 2. Weil Type 3 {Seeitem 12 helow) | [atLong Mcthed
LANNON W 53048 07/16/1995 (=N Z=Replacament  3~Resnmsirpction
— =New 2= L ~Reorms
Hicap Permaneit Woll # Common Well # Spesific Capacity ® sannsny
223 004 14.1 R/ of previous unique woll # _HIZE8 _ comstructedin 93
3, Well Serves # of homes and or Hligh Copasity: Remsen for replaced or reconsmucted Well?
M (og: bamn, yestaurant, chuuch, school, induary, et} [ Well? ¥
M=Munic 0-0TM NeNnsCow Tfrivsts Z00f X-NosiFot A=Ancde Letoop H-nHilkels | Property? Y 1 1=Drillegd 2=Deiven Poitit 3=Jofted 4~Oiher
4. 18 the wel! located upstope or sidestope fnd not downstopa from any confamination sovtees, ncludmg those on neighbating propertes?  y
Wi in? , . 3
Distmersd it foodololn? (including proposed) % Downspout! Yard Hydrant 17, Wastowatcr Sutnp
1. Landfill 19, Privy 18, Paved Animal Barn Pon
2. Building Overhang . Fm'nd“f“" D"‘f‘n o Clearwvater 19. Animal Yard op Shelter
3 1=Septic 2= Holding Tank {j le;;dmon Drmin to Scwer 20, Silo
\ o 13. Building Drajn 21. Bam Gutter
4. Sewege Absorption Unit i=Gag( fron or Plastic 2=Other 22, Manwe Bips  L~Gravity 2+Prossure
5 Nox}confnﬂmng Ph 14, Building Scwr.\: {=Ciravity 3=Pressurs * 1=Clasé iron mmm?é 2=Other
6. Buricd Home Heating Cil Tank 1=Cast Iron or P'ﬂsﬁul 2=0thyey 23, Other magre Storage
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Appendix G

WATER SUPPLY & DISTRIBUTION SYSTEM
MASTER PLAN MAP
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