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Village of Oregon Comprehensive Plan Chapter Four: Land Use 
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This land use category encourages a mix of residential development. Single-Family Residential 
development is planned to make up the majority of the residential units (approximately 70 
percent of residential), integrated with well-designed, limited components of Two-Family Resi-
dential (approximately 10 percent of residential), Mixed Residential (approximately 20 percent 
of residential), Institutional, Parks and Open Space, Neighborhood Office, and Neighborhood Business 
land uses. Such plans encourage the use of complementary vehicle and pedestrian transpor-
tation networks, urban design strategies including the preservation and enhancement of vis-
tas, neighborhood gathering places, and visual focal points. The mix of development types is 
expected to result in densities that match or exceed historic densities within the Village. 

The ideal end result for these new areas is new neighborhoods that capture much of the 
charm and unique character of the best historic neighborhoods in the community, and the 
added benefit of more completely coordinated land use, open space, and transportation pat-
terns. Areas planned in this manner will be more marketable to a greater diversity of ages, 
incomes and lifestyles, and will typically appreciate in value faster than single-use neighbor-
hoods employing the same lot sizes and structures over very large areas, and which become 
indistinguishable from each other. The combination of a fine-grained land use pattern with 
careful aesthetic planning is one of the critical factors in creating the lasting charm of a his-
toric village like Oregon. 

The Planned Neighborhood area is intended to provide a highly-planned mix of residential 
dwelling units and density types; neighborhood-oriented shopping opportunities, such as 
convenience store or small specialty grocery stores, beauty shops, bakeries, or pharmacies; a 
range of employment opportunities (usually located on the edges of the neighborhood), in-
cluding small offices and businesses such as those mentioned above; live-work arrangements, 
such as apartments or lofts over studio or other commercial space; and educational facilities, 
such as elementary schools and day care. These neighborhoods should be connected to 
other neighborhoods by a network of streets that discourage high travel speeds, but still al-
low access to emergency and maintenance vehicles. 

The following areas are proposed as Planned Neighborhoods: 

Westside Planned Neighborhood 
A large (approximately 640 acres) Planned Neighborhood area is located to the west and north-
west of the Village, adjacent to the developing Bergamont and Oregon Parks subdivisions 
and Westside Park, and extending north of West Netherwood Road. This part of the neigh-
borhood also abuts the Planned Industrial area to the north. Sensitivity in site design will be 
needed to adequately separate and buffer the residential uses in the neighborhood from this 
industrial land use. Sensitivity will also be required in design of areas that will abut existing 
rural residential development and lands in agricultural use. 

A portion of this area is specifically planned as a Traditional Neighborhood Development 
(TND). This 75-acre area is located north of CTY CC and south of West Netherwood Road, 
directly west of the Oregon Parks subdivision. TND emphasizes a human scale—buildings 
are placed close together, and exteriors are designed to be attractive to pedestrians. Garages 
and driveways are de-emphasized with greater setbacks, architectural details and landscaping. 
Within a TND, the transportation system also focuses on providing safe, attractive connec-
tions for pedestrians. Following this emphasis, this area is planned for small lot residential 
development served by alleys, with some limited multi-family housing. The southwestern 
portion of this site is reserved for an Institutional land use or uses.  
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Before development on this site will be approved, the Village will require that the entire 
property be platted and North Bergamont Boulevard be extended north to and west to con-
nect to West Netherwood Road.  

Another portion of the Westside Planned Neighborhood is planned for conservation devel-
opment. This property is located at the southwest corner of West Netherwood Road and 
North Alpine Parkway. This property currently supports mature hardwood woodland, and as 
such it is subject to the Village’s woodland protection ordinance. In order to develop this 
property, 70% of the healthy, mature hardwood trees must be protected or replaced. This 
can most easily be accomplished by using large conservation-sized lots and small clustered 
single-family development, clustered multi-family, or attached single-family development.  

Southwest Planned Neighborhood 
Another large (approximately 800 acres) Planned Neighborhood area is located to the south and 
west of the Village. This area is south of the single-family golf course development men-
tioned above. Sensitivity will again be needed to design new development in harmony with 
existing rural residential and agricultural land uses. 

Southeast Planned Neighborhood 
The smallest Planned Neighborhood area is shown south and east of the Village, in the area be-
tween the current and future alignments of US 14. This area is approximately 280 acres in 
area, and will abut the Planned Office area to the north. The future alignment of US 14 will 
need to be addressed in the site design of this area, to ensure adequate buffering of land uses 
along the roadway. 

E. COMMUNITY CHARACTER AND DESIGN 
The friendly, small-town character of the Village was one of the most frequently expressed strengths 
at the Vision Workshop. Residents cherish the feeling of Oregon, and wish to preserve it. This char-
acter comes from the Village’s relatively compact development, the proximity of rural and open 
spaces, and the historic downtown, which provides a central focus for the community, as well as the 
potential for a gathering place. 

While the Village still retains the basic form that lends itself to small-town character, it is extremely 
important that future planning keep in mind this overall character and quality of life. Development 
standards and procedures need to ensure that new development is not only safe and efficient, but 
maintains the desired character of the community. Specific, critical aesthetic components include ar-
chitecture, open space connections, and the design of community entryways. 

The Village has been maintaining a high level of detailed site plan review, required landscaping, and 
sign controls, and providing support for the revitalization of the downtown area. However, these 
endeavors cannot ensure that a community will retain its identity, neighborhoods will remain attrac-
tive to new residents, or aging commercial areas will continue to compete successfully with new 
edge-oriented projects. In recognition of this, this portion of the Plan provides the basis of a com-
prehensive approach to community character planning.  

1. Community Character Components 
A wide variety of elements contribute to the creation of community character. These ele-
ments should be considered with all development proposals and government actions associ-
ated with implementation of this Plan. The Village has some measure of control over nearly 
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Developable Land Type Acres Percent
Vacant Subdivided Prime 10.9 4%
Vacant Subdivided Land 158.5 54%
Agriculture 88.5 30%
Open Land 33.6 12%

Total Developable in Current USA 291.5
CARPC Est. Acres needed by 2040 614.0
Difference 322.5

Oregon USA
Developable Land

!

! !

!

!!
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Environmental Corridors, calculated as
"Developable" within the current Oregon Urban
Service Area.

Vacant Subdivided Prime land is Vacant
Subdivided Land believed to be most primed for
development, or which may already be under
construction, as it has been purchased by an
individual from the developer.

Shaping places, shaping change
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Form 1700-079   (R 6/17)

ER Review Verification 
Broad Incidental Take Permit/Authorization 
for No/Low Impact Activities

Notice: This form is authorized by s. 29.604, Wis. Stats. This completed signed form fulfills the requirement of an Endangered 
Resources Review and should be attached to other permits requiring an ER Review to show that Endangered Resources requirements 
have been met. Personal information collected on this form will be used for administrative purposes and may be provided to requesters 
to the extent required by Wisconsin's Open Records law [ss. 19.31-19.39, Wis. Stats.]. 

Instructions: Complete this form if your project is covered under the Broad Incidental Take Permit/Authorization 
for No/Low Impact Activities and therefore does not require an Endangered Resources Review.

State of Wisconsin 
Department of Natural Resources 
Bureau of Natural Heritage Conservation 
Endangered Resources Review Program 
PO Box 7921, Madison WI 53707-7921 
http://dnr.wi.gov/topic/ERReview/ 
DNRERReview@wisconsin.gov

Section 1: Applicant and Project Information
Requester Name

Dennis Steinkraus
Organization or Agency Name

Forward Development Group
Section

3
Township

05 N
Range

9
E
W

County 

Dane
Project Name

Residential Development
Telephone Number

(608) 848-9050
Email Address

dgs@forwarddevgroup.com
Project Description

Development of a residential subdivision within an active agricultural field.

Indicate who you are completing this form as:

DNR Staff

Certified Reviewer

Other:

Section 2: Broad Incidental Take Permit/Authorization Coverage Information 
How is your project covered under the Broad Incidental Take Permit/Authorization for No/Low Impact Activities?

It is included in the list of activities in Table 2 – No/Low Impact Table by Taxa Group for DNR Staff ER Certified Reviewers 
Only and the species of concern are covered by the Avoidance Measures document.

It is included in the list of activities in Table 2 – No/Low Impact Table by Taxa Group for DNR Staff and ER Certified 
Reviewers Only and the Taxa groups for the species of concern are covered.

It is included in the list of activities in Table 1 – No/Low Impact Table for All Species at All Times of the Year.

Activity Number(s)
Activity 2-A2, Any activity, not otherwise listed, performed in agricultural land or areas covered in crushed stone or 
gravel

By my signature below, I certify that to the best of my knowledge, the information stated above is complete and accurate.

Section 3: Applicant Certification

Signature
Melissa Tumbleson

Date Signed
1/9/2018

Requester/Submitter Name (please print)
Melissa Tumbleson

NOTE: If submitting this verification electronically, please type your name on the signature line. Your typed name, along with the 
email message generated from electronic submittal of this form, will be used as an electronic signature which is the legal 
equivalent to an actual signature.
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161 Horizon Drive, Suite 101  Verona, WI 53593  Phone:  608.848.5060  Fax:  608.848.2255 

 
 
 
 
 

To:  
 
Michael Gracz, Village Administrator 
Jeff Rau, Village Zoning Administrator 
 

From: Jessica Vaughn, AICP, JSD Professional Services, Inc. 

Re: The Highlands at Netherwood Development Impact Analysis  

JSD Project #: 16-7339 

Date: January 15, 2018 

cc: Dennis Steinkraus (FDG), Dave Jenkins (JSD) 
 

 
Project Background/Site Context 
 
The project site is situated between W Netherwood 
Road and County Highway CC, west of Oregon 
Parks Neighborhood. The project site is comprised 
of three parcels as identified in the map at the right, 
including: 
 

• Parcel 1: Parcel No. 050903480010, fronting 
on W Netherwood Road, roughly 40 acres in 
size owned by the Lutheran Church 
Extension Fund; 
 

• Parcel 2: Parcel No. 050903495009, fronting 
on County Highway CC, roughly 35 acres in 
size owned by the Lutheran Church 
Extension Fund; and  

 
• Parcel 3: Parcel No.050903484601, that is 

roughly 1.8 acres in size owned by the 
Village of Oregon.  

 
Parcels 1 and 2 are currently located within the 
Town of Oregon, just outside of the Village of 
Oregon’s Urban Service Area and are subject to 
Dane County zoning, and is currently zoned A-3. 
 
Parcel 3 is located within the Village of Oregon and is zoned Institutional (I). 

 
As noted the Village’s Comprehensive Plan (the “Plan”), the project site is within the Village’s Extra Territorial 
Jurisdiction and is recommended for Planned Neighborhood development. As stated in the Plan, Planned 
Neighborhood is a “carefully planned mixture of predominantly Single-Family Residential with one or more of the 
following land use categories: Two-Family Residential, Mixed Residential, Neighborhood Office, Neighborhood 
Commercial, Institutional, and Parks and Open Space” (Page 42, Village of Oregon Comprehensive Plan). In 
addition, the Plan identifies this land use category as being intended to support and encourage Traditional 
Neighborhood Design (TND) elements. The Plan also provides an approximation for the composition of the 
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residential land uses: 70 percent Single-Family; 10 percent Two-Family; and Mixed Residential comprising no 
more than 20 percent (Page 50, Village of Oregon Comprehensive Plan). 
 
The project site has unique features, including its significant topography on the western portion of the project site 
and a neighborhood park area as shown in the Village’s Comprehensive Plan located on the north side of the site. 
 
A Concept Plan was reviewed by Village staff, the Village Plan Commission at their October 5 meeting, and the 
Village Board at their October 23 meeting. The following comments were offered: 
 

• The proposed land uses are generally consistent with the Village’s Comprehensive Plan and the Planned 
Neighborhood land uses in the area; 

• The road layout is consistent with the Transportation Plan Map in the Comprehensive Plan; 
• Additional right-of-way dedication will be required along Netherwood and Jefferson streets; 
• The proposed pedestrian path network extends the larger Village trail system and public access 

easements will be required for trails not within public lands; and 
• The proposed park addresses Village staff suggestions with regard to size and location. 

 
Annexation 
 
As noted above, a large portion of the project site is currently located in the Town of Oregon, adjacent to the 
Village of Oregon’s western boundary. As part of the land use entitlement process, FDG is requesting to annex 
both Parcel 1 (PIN 050903480010) and Parcel 2 (PIN 05090349009), roughly 75-acres to the Village of Oregon.  

 
As noted in the Village’s Comprehensive Plan, the project site is within the Village’s Extraterritorial Jurisdiction and 
within an area designated for future Village growth as Planned Neighborhood development. 
 
An annexation petition has been submitted. 
 
The Village of Oregon has proactively submitted an Urban Service Area Amendment request to CARPC to expand 
the Village’s Urban Service Area to include the project site.  
 
Preliminary Plat: The Highlands at Netherwood 

 
The Highlands at Netherwood subdivision is comprised of roughly 75 acres. The subdivision is planned to be 
comprised of 124 new single-family residential home sites (77 percent), roughly 13 attached townhome units (8 
percent), and 25 small lot single-family detached units (15 percent), or “Bay Homes.”  
 
Conceptually, the proposed subdivision design is intended to capitalize on the unique features and planned 
amenities already present on the site, including its topography, and a future neighborhood park, as well as to 
create a sense of place and neighborhood identity through design, including: 
 

• Road Network. The proposed road network provides four points of access into the project site; one from 
the north (W Netherwood Road); one from the south (CTH CC); and two from the east that tie into the 
existing infrastructure and network (Oregon Parks Avenue and Bergamont Boulevard).  
 
The proposed road network comprised of loop roads and cul-de-sacs, while curvilinear, is intended to 
minimize the required grading on site to maintain as much of the existing topography as possible, as well 
as to create a variety of housing options, including walk-out units, and preserve view corridors. 

 
• Amenities. The park area is intended to serve as a roughly 5.7-acre neighborhood park with a sports field, 

parking area, structures, trail system, and stormwater amenities. Additional neighborhood amenities, 
include a hierarchy of pedestrian pathways providing connectivity through the site to the park, detached 
sidewalks along streets, and pocket parks and stormwater facilities. 
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• Lot Configuration. The lot layout is intended to create openness with varied setbacks, connectivity, and a 
sense of community by connecting each resident to an amenity, including pocket parks or stormwater 
facility. The lot configuration has been strategically laid out to form clusters around the amenities.    

 
Public improvements will include: 
 
• Extensions of water, sanitary sewer, and storm sewer, 
• Dedication of street right-of-way (roughly 13.5 acres), 
• Dedication of parkland (roughly 6.4 acres, including 5.7-acre park), and 
• Stormwater management facilities in three outlots (roughly 10.8 acres). 

 
Please refer to the Land Use Summary Table provided below for the breakdown of the project site at full build-out. 
 

Land Use Summary Table 
 Acres % of Site DU Estimated Population* 
Single-Family Residential 38.496 51 124 434 
Townhome Units 1.657 2 13 45.5 
Single-Family Residential - Bay Home 5.084 7 25 87.5 
Road ROW 13.50 18 N/A N/A 
Stormwater Management 10.80 14 N/A N/A 
Parkland Dedication 6.368 8 N/A N/A 

Total 75 100 162 567 
*The Estimated Population is based on an average household size of 3.5 persons. 
 

See Attached Preliminary Plat. 
 

Zoning  
 
The project site is currently subject to both Dane County zoning (A-3) and the Village or Oregon zoning (I). With 
annexation to the Village and in order to implement the Preliminary Plat, the project site will need to be rezoned. A 
Zoning Map Amendment has been submitted as part of the land use entitlement request.  
 
With the intent of providing a variety of housing opportunities, the Highlands at Netherwood Subdivision has been 
designed to provide three different types of housing options, including single-family detached lots, attached 
townhome units, and single-family detached condominium units, each with a different zoning classification. Please 
refer to the Zoning Table provided below for the proposed zoning classifications. 
 

Zoning Table 
 Total Lot Numbers Proposed Zoning 
Single-Family Residential  124 2-40, 42-97, 99-127 Single-family Residential-5 (SR-5) 
Townhome Units 13 1 Multi-family Residential-8 (MR-8) 
Single-Family Residential - Bay Homes 25 41 Single-family Residential-6 (SR-6) 

Total 162 N/A N/A 
 
Single-Family Residential 
 
Single-family Residential-5 (SR-5) zoning is proposed for the single-family lots. The intent of this district is to 
permit moderate density community character while preserving and protecting the residential character of the 
area. A maximum gross density of 5.0 dwelling units per acre is permitted within the district. The SR-5 zoning 
district has a minimum lot area of 7,200 square-feet with a minimum lot width of 60 feet (70 feet for corner lots) 
and a minimum street frontage requirement of 50 feet for each lot. 
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As proposed, the single-family lot sizes range from roughly 9,600 square-feet to over 27,000 square-feet. Within 
the SR-5 zoning district area, the proposed density is 3.22 dwelling units per acre. 
 
Townhome Units 
 
As proposed, roughly 14 townhome units will be provided on Lot 1. Multi-family Residential-8 (MR-8) is proposed 
for the townhomes. The MR-8 zoning district is intended to preserve and protect community character while 
providing a variety of residential development options. Townhome units are identified as a principal land use 
permitted by-right in the MR-8 zoning district with a minimum lot area of 5,445 square-feet per dwelling unit in 3 to 
4-unit buildings. 
 
The maximum gross density permitted in the MR-8 zoning district is eight dwelling units per acre. As proposed, the 
proposed density on Lot 1 is 7.8 dwelling units per acre. 
 
Single-Family Residential - Bay Homes 
 
Lot 41 is planned for roughly 25 single-family detached units or “Bay Homes.” It is anticipated that this lot would be 
either condominiumized or further subdivided to create units or lots. The proposed Single-family Residential-6 
(SR-6) zoning district is proposed for this unit type. The SR-6 zoning district is intended to permit single-family 
detached development at a moderate density, traditional neighborhood community character using homes served 
by alleys. The minimum lot area in the SR-6 zoning district is 4,000 square-feet, with a minimum lot width of 40 
feet (50 feet for corner lots), and a minimum street frontage of 40 feet. 
 
The maximum gross density in the SR-6 zoning district is six dwelling units per acre. As proposed, the Bay Home 
density is roughly four dwelling units per acre. 

 
Consistency with Comprehensive Plan 
 
The proposed Highlands at Netherwood is in general compliance with Village development policies and is 
consistent with the Village of Oregon Comprehensive Plan and Future Land Use Plan Map, including the goals 
and policies related to: 
 

• Preserve the Village’s “small-town” community character; 
• Establish and maintain attractive gateways areas; 
• Ensure that new development is compatible with existing development; 
• Planned Neighborhoods’ Single-Family Residential, Two-Family Residential, and Mixed Residential land 

uses; 
• Promote a future land use pattern containing a sustainable mix of uses and building types; 
• Maintain the single-family character of the Village; 
• Provide a safe and efficient transportation system that meets the needs of multiple users; 
• Maintain an interconnected road network; 
• Support biking, walking, and other modes of transportation; 
• Encourage safe, affordable housing and neighborhoods;  
• Ensure adequate park and recreational space for the community; and 
• Support the provision of housing in the Village to meet the needs of persons of all income levels, age 

groups, and special needs. 
 

Wetland, Stormwater Management, and Parkland 
 

Wetland 
 
A Wetland Delineation report has been submitted to the Wisconsin Department of Natural Resources (WDNR) for 
concurrence. The WDNR, in a dated December 28, 2017, concluded that there are no wetlands within the project 
area. 
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Stormwater Management 
 
Three stormwater management facilities will be provided to manage and treat stormwater runoff.  
 
Located in the northwest corner of the project site, the largest stormwater facility, roughly 5.9 acres within the 
platted area, is centered around an existing kettle that is located partially on the project site and the adjacent 
property to the west. This facility has been designed to not result in adverse impacts to the kettle or surrounding 
properties. Overall, this facility will provide an additional 60 percent more storage volume within its basins. 
 
Given the location of this facility, it’s overall design is intended to serve not only as a stormwater management 
facility, but also as an amenity. The basins will be enhanced with landscaping and walking trails that provide 
access around the perimeter of the basins and that connect to the larger Village trail system.  
 
The other two facilities are located on the south side of the project site; one in the southeast corner and the other 
adjacent to the County Highway CC. These ponds are each approximately 0.7 acres in size. 

 
In surveying the existing site conditions, a ponding condition was noticed along the northeast property line 
adjacent to the Oregon Parks Neighborhood. Currently, approximately 9.6 acres of land drains through the side 
yards of these established residential lots. To better manage this stormwater runoff, the combination of a swale 
and storm sewer pipes are proposed to reroute the runoff to the northwest stormwater facility. 
 
The stormwater management facilities are intended to be dedicated to the Village for ownership and maintenance. 
 
Please refer to the Preliminary Stormwater Management Plan and Report for a detailed analysis of the stormwater 
facilities. 
 
Parkland 
 
Per the Village’s Subdivision Ordinance every plat shall give due consideration to the dedication or reservation of 
lands suitable to future schools, parks, drainageways and other public purposes. Overall, the land dedication 
should be sufficient to serve the residential units created. A total of 2,900 square-feet of land shall be dedicated 
for each residential lot created. Based on the code the total land dedication required, based on the total units 
created (162) is 469,800 square-feet or 10.78 acres. 
 
A roughly 5.7-acre parcel located on the north side of the project site area will be dedicated to the Village to satisfy 
the parkland dedication requirements.  
 
As noted in the Village’s Comprehensive Plan, this area is recommended for parks and open space. The Village’s 
Comprehensive Plan further delineates the park and open space facilities as being devoted to both active and 
passive recreation, such as playgrounds, play fields, play courts, trails, picnic areas, natural areas, and related 
recreational activities (Page 43, Village of Oregon Comprehensive Plan). 
 
An additional 0.7 acres of land will also be dedicated to the Village to satisfy the parkland dedication requirements. 
The parkland dedication areas outside of the larger park itself, are intended to provide connectivity to the large 
Village trail and park system. 
 
Cash-in-lieu will be provided to satisfy the remaining parkland dedication requirements (roughly 4.38 acres).  
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Impact on Municipal Services and Facilities 
 
Municipal Utilities 
 
The Highlands at Netherwood Subdivision will incrementally add to the Village the following quantities of storm 
sewer, sanitary sewer, and water main: 
 

Street Right-of-Way Storm Sewer Sanitary Sewer Water Main 
7,792 Linear Feet 6,182 Linear Feet 9,534 Linear Feet 8,907 Linear Feet 

 
The proposed streets, sanitary sewer, and storm sewer will be dedicated to the Village and will have an 
incremental impact on the demand for routine maintenance and service of such facilities. 
 
Overall, it is believed that the capacity of the existing Village utility facilities is adequate to serve and support the 
proposed development. 
 
Sanitary Sewer 
 
Wastewater will be conveyed by extending the existing sanitary sewer system to the project site. The subdivision 
will have three connection points to the existing system.   
 
Connection point one is at the existing 15-inch interceptor main located in CTH CC. The 15-inch interceptor will be 
extended west along CTH CC to Cypress Way. At Cypress Way, a new 8-inch main will be extended into the 
development. 
 
Connection point two is at the existing manhole located at the west end of Oregon Parks Avenue. 
 
Connection point three will be at the existing manhole at the end of N Bergamont Boulevard. 
 
Wastewater flow projections are estimated to be 56,700 gpd based on an estimated population of 567 at build-out. 
It is believed that the Village’s existing system can accommodate this flow projection.  
 
Water 
 
Water will be supplied by the Village of Oregon Water Utility. A new watermain will be looped throughout the 
project site and will connect with the existing mains at N Bergamont Boulevard and Oregon Parks Avenue. The 
mains will be stubbed at Netherwood Road, CTH CC, and Street C for future expansion/connections. Water use is 
calculated based on an average water consumption for single-family homes of 100gpd/person, a 15 percent loss, 
and an average household size of 3.5. 
 
At full build-out, the development’s population water usage is as follows: 
 
Maximum Day Pumpage = (Total # of Dwelling Units)(100 gpd)(1.15)(3.5) = (162)(100 gpd)(1.15)(3.5) = 262,430 
 
The calculated daily flow is 262,430 gpd with a maximum hourly flow of 10,935 gph (daily flow / 24 hours) and a 
maximum flow of 182 gpm (hourly flow / 60 minutes). Overall, the calculated average peak hourly water usage is 
well within the capacity of the proposed and existing Village facilities. 

 
Based the West Side Water System Study a booster station will be needed to provide adequate water pressure in 
accordance with state code for lots that are expected to have a floor elevation of 1,000 feet or greater. Based on 
the proposed grading the elevations of the following lots will be at, or above the 1,000-foot threshold: 
 
Lots 49-51, 64-73, 79-80, and 108-115.   
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Based on the proposed street and water main layout, lots 74-78 will also be connected to the high-pressure main. 
These lots may require pressure reducing valves on the water laterals serving the lots. Per the West Side Water 
System Study a booster pump station will be required to boost the pressure in the high-pressure zone. The 
booster station is planned to be located in the cul-de-sac in Street F. Check valves will be used to allow the low-
pressure system to be connected to the high-pressure system as recommended in the study. 

 
Tax Revenue 
 
The Highlands at Netherwood Subdivision will incrementally add to the Village and School district tax base as 
follows: 
 

Estimated Tax Revenue 

Housing Type Single-Family Detached 
(124 units) 

Townhome  
(13 units) 

Single-Family Condo 
(25 units) 

Market Value/unit $450,000 - $550,000 $275,000 $350,000 
Total Value of Units $5,580,000 - $6,820,000 $3,575,000 $8,750,000 
Real Estate Taxes x 19.42 mill rate $1,083,636 - $1,324,444 $694,265 $1,699,250 
Village Share (25%) $270,909 - $331,111 $173,566 $424,812 
School District Share (53%) $574,327 - $701,955 $368,490 $900,602 
 

Phasing 
 
The development is planned to be a phased development comprised of four phases. Construction is anticipated to 
begin in June 2018. Please refer to the Phasing Plan for detailed phases. 
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CHAPTER 1

INTRODUCTION

The Village of Oregon is a community of approximately 9,900 persons located in south-central Dane
County, approximately 7 miles south of the City of Madison, The Oregon Water Utility provides water 
service to residences and businesses within the Village limits.

The Oregon Water Utility provides water to its customers via three active groundwater wells.  The Oregon
water system includes two standpipes, one elevated storage tank, and two booster pumping facilities. The 
Utility maintains approximately 50 miles of transmission and distribution water mains, ranging in size up 
to 12 inches in diameter.

The customers of the Oregon Water Utility include several major commercial and industrial water users, 
along with numerous smaller industrial and commercial users as well as residential and public users.  
Currently, approximately 60 percent of the total water consumption is attributed to residential uses.

The Village’s location, with respect to the greater Madison metropolitan area and principal transportation 
corridors, offers potential for continued future growth and development. Therefore, proper planning is 
essential to coordinate the expansion of municipal water system facilities with short-term as well as 
long-term needs of the community.

PURPOSE

The primary purpose of this study was to review and update the present and future water needs to serve 
current and future Village customers on the west side of the Village.  Existing land in the vicinity of and 
surrounding the previously identified location of a future groundwater well is being considered for 
development.  A portion of the land currently considered for development was previously identified to be 
served by a future high pressure zone.  The existing hydraulic model of the Oregon system was used to 
assist in the analysis of the existing system and future improvement planning.

This report summarizes the results of a water system evaluation to serve the west side of the Village and 
the proposed development, and to determine if the previously identified location of the future groundwater 
well is operationally efficient for the Water Utility.  The primary purposes of the study were to evaluate the 
water needs and system expansion required to serve current and future Utility customers.

Present and future water needs of Oregon have been evaluated, and recommendations made concerning 
improvements necessary to maintain an adequate level of water service.  Current and future water needs 
were evaluated over a planning period extending to the year 2035.  This report will serve as a plan to guide 
future expansion of the western portion of the water system.

SCOPE

The general scope of work for this study as outlined by the report is as follows:

Summarize existing facilities. Any future improvements must be based upon the knowledge and 
understanding of what currently exists.  This summary is presented in Chapter 2.
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Chapter 3 discusses existing and expected future land uses and community growth for service area 
planning. Population, community growth, and water consumption projections serve as the 
foundation for evaluating and identifying recommended improvements to the system.
The assumptions and conclusions presented in Chapter 3 were used to develop projections of water 
requirements that are presented in Chapter 4. Current and future water needs were evaluated 
extending to the year 2035.
Chapter 5 summarizes the results an analysis of alternatives to provide service to the proposed 
development and the west side of the village, and an evaluation for water supply and storage needs.
Summary of recommended water system improvements is presented in Chapter 6.
Chapter 7 includes a proposed Utility Capital Improvement Plan.

Because needs change with time, municipal water system planning is a continuous function.  Therefore, the 
long-term projections and improvements discussed in this report should be reviewed, re-evaluated and 
modified as necessary, to assure the adequacy of future planning efforts.  Proper future planning will help 
assure that system expansion is coordinated and constructed in the most effective manner.
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CHAPTER 2

EXISTING WATER SYSTEM FACILITIES

The water system facilities operated and maintained by the Oregon Water Utility include:

1. Three groundwater wells
2. Two booster stations
3. Two standpipes
4. One elevated tank
5. Water system controls located in the utility office
6. A network of transmission and distribution water mains

The general location and layout of the water system facilities are illustrated in Figure 2-1.  A schematic of 
the water system is illustrated in Figure 2-2.  This chapter presents a summary of the design and operating 
characteristics of the existing water system components.

EXISTING WELLS AND BOOSTER STATIONS

The Village operates three groundwater wells (3, 4, and 5) located throughout the Village.  Table 2-1
summarizes data for the Village’s supply wells and booster pumps.  Well yields are reported to range from 
approximately 600 gpm to as high as 1,000 gpm.  Each well pumps directly into a reservoir.  Another pump 
then transmits the water from the reservoir into the distribution system and booster stations.

Well 3

Well 3 is located at 680 Hillcrest Drive in the northeast area of the Village at the intersection of Hillcrest 
Drive and East Netherwood Street.  The well was constructed in 1967 to a total depth of approximately 953 
feet.  The Well 3 pump discharges to a belowground reinforced concrete storage reservoir.  This 
58,000-gallon reservoir serves to settle sand prior to distribution and to act operationally to minimize the 
well pump start and stops.  Two pumps transmit the water from the reservoir into the distribution system.  
The pump station is not equipped with standby power for emergency operation.

Well 4

Well 4 is located at 830 Scott Street in the south-central area of the Village at the intersection of Scott Street 
and South Main Street.  The well was constructed in 1991 to a total depth of about 853 feet.  The pump 
station is equipped with a natural gas standby generator for emergency operation of the entire facility.  
Water is pumped from the well to a 70,000-gallon reservoir.  The primary pressure zone pump at Well 4 
pumps the water from the reservoir into the primary pressure zone.  The station also houses four high level 
pressure zone booster pumps to pump water from the primary pressure zone into the high level pressure 
zone consisting of three skid mounted pumps rated at 50, 150 and 150 gpm and one pad mounted horizontal 
centrifugal pump rated at 1,000 gpm.  Pressure control valves regulate the pressure after the four high level 
pressure zone pumps.  With the construction of the Lincoln Road tower the three skid-mounted pumps are 
no longer utilized under normal operation.
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Well 5

Well 5 is located at 1225 Union Road in the south-central area of the Village, to the west of the Union Road 
and railroad intersection.  The well was constructed in 1998 to a total depth of approximately 850 feet.  The 
pump station is equipped with a natural gas standby generator for emergency operation of the entire facility. 
The well pumps water to a 40,000-gallon reservoir.  The primary pressure zone pump at Well 5 pumps the 
water from the reservoir into the primary pressure zone. The station is also equipped with four high level 
pressure zone booster pumps pump water from the primary pressure zone into the high level pressure zone.
Nearly identical to Well Station 4, the three smaller high level pressure zone booster pumps rated at 50,
150, and 150 gpm are skid mounted. The one large horizontal centrifugal pump is pad mounted and rated 
at 1,000 gpm.  Pressure control valves regulate the pressure after the four high level pressure zone pumps.
With the construction of the Lincoln Road tower the three skid-mounted pumps are no longer utilized under 
normal operation.

EXISTING STORAGE FACILITIES

The Village maintains three water storage facilities consisting of two standpipes and one elevated water 
tower.  The total volume stored is approximately 1.1 MG.

North Standpipe

The north standpipe, constructed in 1975, has an overflow elevation of 1,101 feet United States Geological 
Survey (USGS) and is located approximately 1/2 mile north of the Village limits along County Trunk 
Highway (CTH) M.  The north standpipe serves the needs of the primary pressure zone and has a total 
storage capacity of 0.4 MG.  The North Standpipe serves as the controlling element for the primary pressure 
zone booster pumps, which are set upon water level in the standpipe.

South Standpipe

The south standpipe, constructed in 1980, also has an overflow elevation of 1,101 feet USGS and is located 
approximately one block south of the intersection of South Main Street and Scott Street.  The south 
standpipe serves the needs of the primary pressure zone and has a total storage capacity of 0.4 MG. The 
South Standpipe is equipped with an altitude valve which prevents the standpipe from overflowing while 
the primary pressure zone booster pumps are operating.  The altitude valve closes when the distribution 
system pressure at the standpipe exceeds the normal high water level of the standpipe and then opens when 
the pressure in the distribution system drops below that setting.

Lincoln Road Tower

The Lincoln Road tower was constructed in 2004 and has an overflow elevation of 1,218 USGS.  The tower 
is located along Lincoln Road approximately two-thirds of a mile west of Union Road.  The Lincoln Road 
tower serves the needs of the high level pressure zone and has a total storage capacity of 0.3 MG. The 
Lincoln Road Tower is the controlling element for the high level pressure zone booster pumps which are 
set based upon the water level in the tower.

Table 2-2 summarizes design characteristics of the storage tanks.
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WATER DISTRIBUTION SYSTEM

The Village’s water distribution system provides a means of transporting and distributing water from the 
supply sources to utility customers and other points of use.  The distribution system must be capable of 
supplying adequate quantities of water at reasonable pressures throughout the service area under a range of 
operating conditions.  Furthermore, the distribution system must be able to provide not only uniform 
distribution of water during normal and peak demand conditions, but must also be capable of delivering 
adequate water supply (flow and pressure) for fire protection.

The Village of Oregon’s water system is comprised of approximately 50 miles of water mains ranging in 
size up to 12 inches in diameter.  The current water main size inventory is summarized in Table 2-3.  Of 
the approximately 50 miles of water main, 16 percent are 10 inches in diameter or larger.  These large 
diameter water mains represent the system’s primary transmission facilities.
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Accurate historical records of water main installation dates and material types were not available; however, 
based upon estimates from previous reports, an approximate inventory of water main ages is summarized 
in Table 2-4. Based upon previous estimates of pipe installation, it is believed that approximately 
28 percent of the existing water mains were installed prior to 1975. Approximately 43 percent of the 
existing water mains were installed between 1975 and the master plan update in 2003.  Since 2003,
approximately 77,000 feet of water main has been installed representing 29 percent of the existing water 
system.  Water mains installed prior to 1975 are believed to be unlined cast iron pipe or cement lined steel 
pipe. Water mains having been installed since 1975 are believed to be comprised of cement lined ductile 
iron pipe.
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CHAPTER 3

POPULATION AND COMMUNITY GROWTH

This chapter reviews Village population growth and land use patterns within the service area and 
summarizes the planning assumptions made regarding future service area characteristics.  To maintain 
consistency between individual planning efforts, the results of previous and concurrent planning efforts 
were reviewed which include the Village’s 2013 Comprehensive Plan Update. Input received from local 
officials and Utility staff members was also considered and incorporated.

POPULATION

There is generally a close relationship between a community’s population and total water consumption 
volumes.  Future water sales can be expected to generally reflect future changes in service area population.  
Similarly, commercial, public, and to a lesser extent, even industrial water consumption will also tend to 
vary proportionately with the population growth of the community.

Since 1960, the Village of Oregon has experienced rapid growth.  The community has expanded from 1,701 
in 1960 to 9,231 in 2010.  Although recent economic factors have slowed growth, the Village of Oregon 
has experienced a relatively steady increase in population over the last several decades. The Village of 
Oregon’s population grew 66 percent between the 1990 and 2000 censuses and nearly 23 percent between 
2000 and 2010.  Figure 3-1 graphically shows historical census population data from 1970 to 2010 and 
three different projections of population extending to 2035; linear, compound, and population projections 
from the Wisconsin Department of Administration (DOA).

Based upon the Village of Oregon Comprehensive Plan amended in 2016, the linear estimation of 
population growth is considered most appropriate based upon current political and economical factors.  For 
this reason, the linear growth model was used in this study as a basis for evaluating future community 
growth and potable water needs.  The 2016 Comprehensive Plan identified an average annual growth rate 
of 236 residents per year.  

EXISTING LAND USE

Land uses consist primarily of residential developments, with commercial developments located in the 
Village’s central business district and along principal transportation routes.  Industrial development in the 
Village is limited and consists primarily of small developments along principal transportation routes.

Existing land use within the extraterritorial jurisdiction (ETJ) outside the Village’s current corporate 
boundary consists of primarily agriculture with some existing exurban residential and other uses. To 
support future growth it is important that the Village has areas to develop or redevelop to meet the needs of 
an increasing population.  Existing agricultural lands within the ETJ will eventually transition to other uses 
as the need for development occurs to support anticipated growth. 

FUTURE COMMUNITY GROWTH

With its close proximity to the City of Madison and ease of travel via USH 14 and Fish Hatchery Road, the 
Village of Oregon is expected to continue to grow at a rapid rate. Based upon the 2013 Comprehensive 
Plan Update, the Village is anticipated to expand by up to approximately 2 ½ square miles (1,640 acres) to 
support projected population growth over the next 20 years.
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The expected increase in residential development is directly related to projections of population growth.
An estimated 550 acres of residential development will be needed to support the anticipated population by 
2035.  Commercial land use is also expected to increase proportionally with the population and is currently
estimated to required 40 acres of additional development by 2035.

Future changes in other land uses, such as office or industrial are much more difficult to estimate, due to 
the many uncertainties associated with factors that may affect these developments.  The growth of the urban 
area will be a function of changes in the office and industrial activity and employment opportunities in 
Oregon, as well as neighboring Wisconsin communities.

Major office or industrial expansion or development can have a significant impact on local public water 
system requirements.  It is generally suggested that improvements to support office and industrial growth 
be re-evaluated as more specific information becomes available. However, current estimates of land 
development related to mixed, office, and industrial land uses are 160, 130, and 130 acres, respectively. 

FUTURE UTILITY SERVICE AREA

Figure 3-2 identifies future land uses within the ETJ and the anticipated 2035 Village of Oregon urban
service area.  The urban service area is defined as the area in which the Village of Oregon is likely to 
develop and therefore anticipated to provide water and sanitary service during the planning period.  It is 
important to note that the urban service area is established for planning purposes and not all the land within 
the urban service area is anticipated to be fully developed within the planning period. The actual location 
and extent of future developments will be a function of numerous social-economical factors including:
need, land availability, land suitability, developer interest, as well as community desire (i.e. agricultural 
preservation versus development).

Further service area expansion is projected to occur primarily in the south, west, and east portions of the 
Village.  Expansion is not projected to the north because of the municipal boundary between the City of 
Fitchburg and the Village of Oregon.  The water system has no restrictions for serving the entire area 
outlined by the ETJ, however; water service would most likely be conveyed only where sewer service is 
conveyed.  The future urban service area illustrated in Figure 3-3 corresponds approximately to the 
anticipated sewer drainage basin identified in the Comprehensive Plan and was used for this study to 
identify the region in which development may occur over the next 20 years and require Oregon Water 
Utility service.

PRESSURE ZONE EXPANSION

An important consideration when evaluating future growth is the relative growth within each pressure zone 
(or the need to establish new pressure zones). To determine the growth of water demand by pressure zone, 
a review of the location of anticipated growth was completed.  Figure 3-4 illustrates the expansion of the 
pressure zones based upon the limits of acceptable pressures utilizing the overflow elevations of the exiting 
water storage facilities.  Future growth in the water system is anticipated to occur in both pressure zones as
illustrated in Figure 3-3.
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2025 Service Area

The expected increase in residential development is directly related to projections of population growth.  
Likewise commercial and public land uses are also expected to increase with increases in population.  As a 
result, year 2025 water demand projections discussed in Chapter 4 will be estimated from the population
projections as presented in this chapter.  For this study, acreage of future growth was calculated in the 
January 2015 Water System Master Plan Update. Based upon the results of the Water System Master Plan
Update, a year 2025 service area was delineated which was believed to identify the most likely area for 
future development.  It is important to note that the 2025 service area is based upon current development 
activities and interest and actual development may vary significantly.

Future population was assigned by pressure zone based upon the percent of current vacant residential 
parcels and future non-industrial developable land contained within the assumed future boundaries for each 
pressure zone. Based upon the analysis, the 2025 population growth is anticipated to be distributed as 
follows:

Primary Pressure Zone:  – 53 percent of population increase
High Level Pressure Zone:  – 43 percent of population increase
Future High Pressure Zone: – 4 percent of population increase

Future changes in industrial and business activity are much more difficult to estimate due to many of the 
uncertainties associated with factors that may affect industrial/business development.  The growth of the 
service area will be a function of changes in industrial and business activity and employment opportunities 
in the Village of Oregon as well as neighboring communities.  To assign water demand projections in 
Chapter 4 for the industrial and commercial growth areas, the projected number of acres for future industrial
and business growth was extracted from future land use data provided by the Village and as illustrated in 
Figure 3-4.  The industrial and business areas indicated in Figure 3-4, are considered to be undeveloped 
areas which will be developed by 2025 (assuming 100 percent development by 2025) and consist of both 
existing developable and future developable industrial/business areas within the 2025 service area.  
Similarly with population projections, by utilizing the land use data provided in the GIS the amount of 
developable industrial acreage within each pressure zone can be estimated as follows:

Primary Pressure Zone:  97 percent of commercial demand and 100 percent of industrial demand
High Level Pressure Zone:  3 percent of commercial demand and no industrial demand
Future High Pressure Zone:  zero percent of commercial and industrial demand

2035 Service Area

Community growth beyond 2025 is believed to fill the future utility service area identified in Figure 3-3.
Future residential, commercial, and public demands (2025 through 2035) were calculated based upon the 
results of the Water System Master Plan Update in 2015 that used the amount of developable residential 
land area within each assumed future pressure zone boundary, coupled with population projections.  The 
total estimated residential increase for each pressure zone is estimated to be as follows:

Primary Pressure Zone:  60 percent of population increase
High Level Pressure Zone: 40 percent of population increase
Future High Pressure Zone:  0 percent of population increase

While future industrial water sales are not anticipated to represent a significant portion of the total water 
sales an assumption of future industrial/business water sales is necessary to ensure that future water 
requirements can be met.  Based upon an analysis of the identified future industrial land use areas the 
following future industrial/business land use demand are estimated for each pressure zone:
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Primary Pressure Zone:  82 percent of commercial demand and 100 percent of industrial demand
High Level Pressure Zone:  18 percent of commercial demand and no industrial demand
Future High Pressure Zone:  zero percent of commercial and industrial demand

SUMMARY

This chapter summarizes the primary assumptions regarding future growth of the Village of Oregon service 
area.  The present and future needs and characteristics of the identified service area will have a direct impact 
on the need for expansion of water system facilities; therefore, the conclusions discussed in this chapter 
were used as a primary basis for projecting future water needs, evaluating the adequacy of existing water 
system facilities, and identifying needs for future water system expansion.
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CHAPTER 4

WATER REQUIREMENTS

Projections of customer demands serve as the basis for capital improvements planning.  Several standard 
methods were used in this study to project water supply and storage needs based on estimates of population 
and community growth.  This chapter summarizes the methodology used and the results of these 
projections.

WATER CONSUMPTION HISTORY

An analysis was made of past water consumption characteristics by reviewing annual pumpage and water 
sales records for the period from 1996 to 2016.  Average and maximum day water consumption during this 
period, together with the amount of water sold in each customer category, were analyzed.  Projections of 
future water requirements are based on the results of this analysis coupled with estimates of population and 
community growth discussed in Chapter 3.

A summary of historical water sales and pumpage is provided in Table 4-1. Over the 21-year period of data 
summarized in the table, water sales varied from a low of 179 million gallons per year (mgy) in 1996 to a 
high of 254 mgy in 2012. The Village of Oregon has experienced an approximate 30 percent increase in 
water demand since 1996.  Water sales and total pumpage reached 249 mgy and 284 mgy in 2016,
respectively.  The difference between water sales and water pumpage is mainly attributed to unaccounted-
for water, which is further defined later in this chapter.  Water sales trends are graphically illustrated in 
Table 4-1.

A historical summary of the number of utility customers served is provided in Table 4-2.  The total number 
of water system customers in years prior to 2016 were based on the rate table summary, which or that 
included move in and move out accounts which artificially increased the total number of customers.  
Beginning in 2014, multifamily customers were reported in the Public Service Commission (PSC) annual 
report.  Multifamily customers prior to 2014 were reported as commercial customers.  Table 4-3 provides 
the water consumption history of each class of customers.  Residential customers presently account for 
83 percent of customers and 68 percent of the total sales.  The residential user class is by far the largest user 
class in the Village.  Commercial water use in 2016 accounted for 12 percent of total sales and 14 percent 
of the total number of users.  Multifamily water use in 2016 accounted for 9 percent of the total sales and 
2 percent of the total number of users.  Both industrial and public users account for approximately 1 percent 
of the total number of customers.  Metered industrial sales accounted for just over 4.5 percent of the total 
sales in 2016.  Public users account for approximately 6 percent of the 2016 total sales. The total sales of 
these customer class users represent 88 percent of total pumpage.
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PER CAPITA WATER USAGE

Water usage can be correlated to a community’s population.  An analysis of per capita water consumption 
for each of the customer classifications in the Village was made based on the available sales records and is 
summarized in Table 4-4. As indicated in Table 4-4, per capita sales to customers have followed certain 
trends over the previous 10 years.

The apparent trend in per capita residential water usage is consistent with observed results for other 
Wisconsin municipal water utilities.  Although per capita residential water usage in the U.S. had 
consistently increased until the early 1970s, the increasing rate of per capita consumption has leveled off. 
This may be due in part to residential customers becoming more aware of water costs, and water 
conservation measures becoming more common.
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The utility’s residential per capita consumption has remained relatively constant over the previous 10 years,
averaging nearly 49.5 gallons per capita per day (gpcd).  To project future water needs, average daily water 
usage for residential customers in the Village of Oregon service planning area was projected to be 50 gpcd 
throughout the planning period.

Over the previous 10 years, per capita commercial and multifamily sales have varied from approximately 
14.4 gpcd to nearly 16 gpcd.  For this study, it was projected that per capita commercial consumption will 
average approximately 15.2 gpcd. Since 2007, per capita public sales have varied between 3.3 and 4.8 gpcd.  
For this study, it was projected that per capita public consumption will average approximately 4.1 gpcd.

INDUSTRIAL WATER USAGE

The industrial per capita water sales ranged from 0.9 to 3.1 from 2007 to 2016.  Unlike other water sales 
components, industrial sales do not necessarily correlate well with population.  Industrial water 
consumption can vary widely on an annual basis depending on the types of industries served and the annual 
level of production activity.  For this reason, other means of estimating future water sales needs are often 
utilized.

Table 4-5 summarizes the Utility’s largest customers in 2013 and includes industrial, commercial and public 
authority users. As shown in the table, the top 13 users account for slightly more than 39 percent of the 
Utility’s total non-residential water sales.  Of the top 13 users, two are industrial customers. Industrial 
water sales have increased by 281 percent since 2013 based on increased consumption by the two significant 
industrial customer.  The addition of Lycon and increased water demand by All Color Powder Coating 
increased industrial water demand by approximately 7.5 mgy.

It is anticipated that a certain amount of industrial development will occur to support projected future 
community and regional growth in population.  It is, however, difficult to project future new industrial 
customer water demands, as they can be highly dependent on the specific type of industries that would 
locate in Oregon.  Often, future industrial demands are projected based upon an estimate of water demand 
per unit of land (acre).  Estimates of future industrial land were obtained from the Village’s comprehensive 
plan as presented in Chapter 3.

Projecting future industrial customer water needs based upon unit of land, typical water consumption values 
could range from less than 250 gallons per acre per day (gpad) to more than 1,500 gpad.  Based upon 130 
acres of future industrial development and utilizing 250 gpad, annual water sales to new industrial 
customers as a result of industrial growth would be estimated to be approximately 11.9 mgy by the year 
2035.

Industrial water sales prior to the addition of Lycon and increased consumption by All Color Powder 
Coating averaged approximately 1.0 gpcd. For this study projected industrial water use will be estimated 
based upon a base demand of 7.5 mgy and 1.0 gpcd.  This approach would be consistent with recent trends 
in industrial water use which have been moving toward fewer “wet” industries. It will be important to 
reevaluate future water demand if high volume users come into the community.
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NON-REVENUE AND UNACCOUNTED-FOR WATER

There is generally a close relationship between the total gallons of water pumped and the gallons of water 
metered and sold to water utility customers.  Total metered water sales are always less than the amount of 
pumpage due to several factors, including:

1. Unmetered water usage for maintenance purposes such as hydrant flushing and water main repairs
2. Unmetered water usage for fire fighting
3. Inaccuracies in water metering devices
4. Unaccounted-for public water usage
5. Leakage within the distribution system
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The difference between total pumpage and total water sales is termed “nonrevenue water” and is often
expressed as a percentage.  That portion of nonrevenue water attributed to leakage, meter inaccuracies, and 
other unknown losses is often termed “unaccounted-for water” and can be an indicator of the condition of 
the water system.  When a distribution system is very old or poorly maintained, the amount of unaccounted-
for water often increases dramatically.  

Table 4-1 provides a historical summary of the percentage of total pumpage metered over the past 21 years.  
The percentage of total pumpage metered has been reported to be as low as 78 percent (1998 and 2014) and 
as high as 89 percent (2011) over the last 21years.  This degree of fluctuation is common for public water 
utilities and can be influenced by the factors summarized above.  For example, the percentage of total 
pumpage metered would be expected to decrease in years when unusual problems with leakage or meter 
stoppage occurred, or when unusually high water demands for fire protection occurred.  As a general rule, 
the percentage of total pumpage metered should be maintained above 90 percent, which would correspond 
to unaccounted-for water amounting to less than 10 percent.

Historically, the level of “unaccounted-for” water for the Oregon Water Utility remained relatively constant 
averaging approximately 15 percent since 1996. Even in more recent years (2003 to present) the average 
has been approximately 15 percent unaccounted-for water.  For this study, it was assumed that the 
percentage of total pumpage metered in future years will be maintained at the more recent long term 
historical value of 15 percent.

It is important to note that quantifying unaccounted-for water simply as a percent of pumped water to billed 
water, while widely used and accepted, is limited in its ability to accurately indicate an appropriate or 
acceptable level of water loss.  For example, if water conservation measures are implemented causing total 
consumption to decrease, if leakage and other unaccounted-for water uses remain that same (as volume) 
then the percent of unaccounted-for water actually increases as a percent.  This would mistakenly indicate 
that the level of water loss has gotten worse, while in actuality it has remained the same.  Currently, the 
water industry is moving to new ways of estimating and reporting leakage and unaccounted-for water that 
are more comparative of the system conditions and provide benchmarks for acceptable levels of leakage.

VARIATIONS IN CUSTOMER DEMANDS AND PUMPAGE

Seasonal fluctuations in water usage are important factors in the design and sizing of water supply and 
storage facilities.  The seasonal nature of water consumption in the Village of Oregon can be demonstrated 
by an analysis of monthly pumpage variations.  The utility’s monthly pumpage variations in 2016 are 
presented in Table 4-6.  As is typical in northern climates, the maximum monthly pumpage occurred during 
the warmer summer months (July), while the minimum monthly pumpage occurred in the cooler months.

Maximum daily water demands usually occur during the summer months on hot days when additional water 
is used for watering lawns, gardening, bathing, and industrial cooling.  Historically, residents have not had 
lawn irrigation systems, however the trend for newer homes is to install these systems.  This will have an
impact on annual demand, seasonal variations, and peaking factors when more residential customers utilize 
irrigation systems.  The maximum day demand is simply the amount of water pumped during a single day 
of the year with the highest water usage, and is often expressed as a ratio of the annual average day 
pumpage.  The maximum day pumpage is of particular importance to water system planning, because water 
supply facilities are sized to meet this demand.  
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Table 4-7 presents the average and maximum day pumpage recorded from 1997 to 2016.  The maximum 
day pumpage usually occurs during the summer and correlates, as stated above, with an increase in water 
usage by utility customers.  Conversely, the minimum day pumpage typically occurs during winter or early 
spring. Occasionally a community’s maximum day pumpage will be attributed to an artificial increase in 
water demand as a result of hydrant flushing or a water main break.  In 2004 the Village’s maximum day 
pumpage occurred in February and was attributed to a water main break.
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Over the last 20 years, the maximum day pumpage ratio (ratio of maximum to average day pumpage) has 
varied from a low of approximately 143 percent in 1998 to a high of 222 percent in 2003.

To gain a better understanding of expected fluctuations in customer demands for the Village of Oregon, a 
statistical analysis was performed of historical maximum day pumpage ratios.  Table 4-7 summarizes the 
results of this analysis.  Two periods of analysis were examined; a 20-year period from 1997 to 2016, and 
the most recent 5-year period from 2012 to 2016.

For the years 1997 to 2016, the average maximum day demand ratio was 177 percent, with a standard 
deviation of 22 percent.  In comparison, over the period of 2012 to 2016, the average ratio was 183 percent, 
with a standard deviation of 22 percent.  For this study, it was projected that future demand variations will 
resemble the variations observed over the entire period.
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Table 4-7 also includes an analysis of expected maximum day pumpage ratios for various confidence levels. 
The confidence level represents the probability (%) that in any given year, the actual ratio of maximum to 
average day pumpage will be less than or equal to a given ratio.  The ratios in the Table 4-7 were determined 
based on a statistical analysis of historical ratios over each period of analysis, assuming a normal 
distribution.

To evaluate future water supply and storage needs, a conservative maximum day pumpage ratio of 
222 percent was used for this study.  This ratio provides a confidence level of approximately 98 percent 
based on maximum day pumpage ratios over the past two decades. This means there is about a 98 percent 
chance that the actual maximum day pumpage ratio will be less than or equal to 222 percent and about a 
2 percent chance the actual ratio will exceed 222 percent.

HOURLY DEMAND FLUCTUATIONS

The hour-to-hour variation of customer demands is also an important characteristic used to evaluate water 
supply and storage requirements.  As with maximum day demands, peak hour demand is often expressed 
as a ratio of average day demand for the year.  The peak hour demand is simply the hour of most demand 
that occurs on the maximum day.

The peak hourly rate for Oregon was estimated to be approximately 160 percent of the maximum day rate.  
This estimate is based on hourly demand fluctuations for communities similar to Oregon.  This analysis 
would indicate a peak hour demand to average day pumpage ratio of approximately 3.55 which is within 
expected range for similar communities.

WATER CONSUMPTION AND PUMPAGE PROJECTIONS

Future sales and pumpage projections are based on assumptions of water demand, coupled with estimates 
of future population and community growth.  A detailed summary of the individual components of projected 
water sales and pumpage requirements is provided in Table 4-8. An illustration of historical annual water 
sales and future projections is also presented in Table 4-8.

Residential Sales

Residential sales were projected based on current trends and assumptions regarding future population 
served and per capita water consumption.  By the year 2035, it is estimated that the residential consumption 
rate will remain 50 gpcd, resulting in total residential sales of 280 mgy.  The projected 2035 residential 
consumption will be about 71 percent of total annual sales.

Public Sales

Future per capita sales to public customers were projected as 4.1 gpcd throughout the planning period.  By 
the year 2035, it is estimated that public sales will be 20 mgy, or nearly 5 percent of total annual sales.

Commercial and Multifamily Sales

Future per capita consumption by commercial and multifamily customers was projected to be 15.2 gpcd 
over the planning period.  Total annual sales to commercial customers are expected to reach 80 mgy by 
2035, or approximately 20 percent of total annual sales. 
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Industrial Sales

Future per capita consumption by industrial customers was projected to be 1 gpcd over the planning period
added to a base industrial sales rate of 7.5 mgy. Total annual sales to industrial customers are expected to 
reach 13 mgy by 2035, or approximately 3 percent of total annual sales.

SUMMARY OF TOTAL DEMANDS AND PUMPAGE REQUIREMENTS

The total annual metered sales projections previously summarized in Table 4-8 were based on a summation 
of sales projections for each major customer classification.  An allowance of 15 percent was made for 
unmetered miscellaneous water usage and losses (unaccounted-for water) to arrive at total pumpage 
projections.

Table 4-9 summarizes projections of future water needs.  Future annual sales are projected to increase from 
approximately 249 mgy to approximately 393 mgy in 2035.  Total annual pumpage is projected to increase 
to approximately 460 mgy by 2035.

Estimates of daily demand fluctuations have also been made based on projections of future annual sales. 
By the year 2035, average day pumpage is projected to increase to 1.26 mgd, and maximum day pumpage 
is projected to increase to 2.80 mgd.  Future projections of maximum day pumpage are based on a ratio of 
maximum day to average day of 222 percent.

Peak hour demand was projected in a similar fashion.  Peak hour demand was projected by assuming a ratio 
of peak hour demand to maximum day demand of 160 percent.  Peak hour demand is projected to increase 
to a rate of approximately 3,100 gpm by 2035.

FUTURE WATER SALES BY PRESSURE ZONES

While the overall demand and pumpage requirements are important in determining supply and storage for 
the Village of Oregon, water requirements by pressure zone ensure that adequate supply and storage are 
available where they are needed.  Table 4-10 summarizes the projected water sales by pressure zone based 
upon anticipated growth and development within each pressure zone during the planning period as 
presented in Chapter 3.

WATER NEEDS FOR FIRE PROTECTION

In addition to the water supply requirements for residential, public, commercial, and industrial 
consumption, water system planning for fire protection is an important consideration.  In most instances, 
water main sizes are designed specifically to supply needed fire flow requirements.

Guidelines for determining fire flow requirements are developed based on recommendations offered by the 
Insurance Services Office (ISO), which is responsible for evaluating and classifying municipalities for fire 
insurance rating purposes.  When a community evaluation is conducted by ISO, the water system is 
evaluated for its capacity to provide needed fire flow at a specific location.  Required fire flow depends on 
land use characteristics and the types of properties to be protected.  In high value districts, fire flow 
requirements up to 3,500 gpm can be expected; therefore, for the purposes this study, a basic fire flow 
requirement of 3,500 gpm for three hours was used for establishing water supply and storage requirements.  
Based on current insurance classification guidelines, this basic fire flow requirement is not expected to 
change over the planning period.
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CHAPTER 5

WEST SIDE SERVICE EVALUATION

Land in the vicinity of the previously identified location of a future groundwater well is currently being 
considered for development.  A large portion of the proposed development may be served by the existing 
primary pressure zone.  A portion of the area that is currently being considered for development is at an 
elevation greater than 1,000 feet.  The Water System Master Plan Update completed in 2015 identified that 
a new high pressure zone would need to be created to serve future development at or above 1,000 feet.  The 
following sections will describe the level of service, service area, water needs for the future development
in the west side area, and alternative plans to serve the potential development.

LEVEL OF SERVICE

Minimum requirements for the level of service are established by the USEPA and Wisconsin Department 
of Natural Resources.  The quality of water must be delivered to meet primary, secondary, and aesthetic 
drinking water standards.  The existing water supply and distribution system currently meets water quality 
criteria.  The pressure at which water is delivered to customers must meet minimum criteria established by 
the WDNR.  The WDNR requires a minimum service pressure of 35 psi, and a maximum service pressure 
of 100 psi, at ground level, be provided for the water distribution system under normal operating conditions.  
A minimum pressure of 20 psi, at ground level, must be maintained in the water distribution system under 
fire flow conditions.  The WDNR requires that water systems be designed to provide a minimum flow of 
500 gpm at a residual pressure of 20 psi at ground level. The Insurance Service Office recommends a 
minimum available fire flow of 750 gpm for one and two family dwellings with distance between buildings 
ranging from 31-100 feet, 1,000 gpm for one and two family dwellings with distance between buildings 
ranging from 11 to 30 feet, and 1,400 gpm for one and two family dwellings with distance between buildings 
less than 11 feet.

The Village of Oregon desires to provide a minimum service pressure of 40 to 45 psi to all areas of the 
distribution system under normal operating conditions.  New areas to be served with a new high pressure 
zone should be designed to provide a minimum pressure of 45 psi to improve the level of service.  The 
Village of Oregon desires to provide a fire flow of not less than 750 gpm for new residential development 
and not less than 1,500 gpm for new multifamily development.

SERVICE AREA

The area being considered for the proposed development is currently undeveloped land west of North 
Bergamont Boulevard, and is bordered on the north and south by Netherwood Road and County Highway 
CC respectively.  The total land area being considered for development is approximately 76.5 acres.   The 
area to be served by the future high pressure zone in the Water System Master Plan Update is illustrated in 
Figure 5-1.  The primary pressure zone can serve development that occurs up to an elevation of 1,000 feet.  
The future high pressure zone would be developed to serve development that occurs at elevations greater 
than 1,000 feet.



Village of Oregon
West Side Water System Study

~Oregon Village 8113-10022 West Side Water System Supply Study > Study > Reports > 2017 West Side Water System Study.docx~ 5-2 November 2017



Village of Oregon
West Side Water System Study

~Oregon Village 8113-10022 West Side Water System Supply Study > Study > Reports > 2017 West Side Water System Study.docx~ 5-3
November 2017

The land being considered for development is identified in Figure 5-1 as the Study Service Area.  The west 
central portion of the study service area has been designated to be served by a future high pressure zone.  A 
large portion of the previously identified future pressure zone is planned for a conservation easement where 
no development is planned to occur.  The exiting development in the north western portion of the future 
pressure zone presently receives water service through private wells.  For this study, future municipal water 
supply will not be planned for the areas identified as conservation easement or private well service area.

Water system planning for this study will include land currently planned for proposed development.  
Preliminary drawings prepared by the developer indicate approximately 124 single family residential units,
14 attached townhomes, and 25 single family detached townhomes.  The northern portion of the proposed 
development would include space for a park and a future well.  Storm water treatment detention basins 
would be constructed in the northwest, southeast, and southwest corners of the proposed development.  The 
preliminary grading plan indicates approximately 23 single family residential dwelling units would be 
constructed on lots with an elevation of 1,000 feet to 1020 feet.  The remaining proposed single family and 
multifamily dwelling units would be constructed on lots with elevations ranging from 960 feet to 999 feet.

WATER SUPPLY ALTERNATIVES

Water supply alternatives were developed following the recommendations of the Water System Master Plan 
Update completed in 2015.  Four water supply alternatives were evaluated.  Each alternative plan includes 
extending the 12-inch water main on West Netherwood Street to the proposed development right-of-way 
intersection with Netherwood Road, and extending the 12-inch water main on Jefferson Street/County 
Highway CC to the proposed development right-of-way intersection with County Highway CC.  The four 
alternative plans are described below and illustrated in Figures 5-2 through 5-5.

1. Alternative 1a- Future High Pressure Zone to serve western lots in proposed development, 
remainder of lots in development served by the existing Primary Pressure Zone, booster pump 
station in the southcentral portion of the proposed development, check valve stations to isolate the 
Future High Pressure Zone from the Primary Pressure Zone and provide emergency connections to 
the Primary Pressure Zone, all water main in development, and 12-inch water main extensions in 
Village.

2. Alternative 1b- Future High Pressure Zone to serve western lots in proposed development, 
remainder of lots in development served by the existing Primary Pressure Zone, booster pump 
station at the site of the future Well Station, the addition of a parallel pipe to serve the Future High 
Pressure Zone, check valve stations to isolate the Future High Pressure Zone from the Primary 
Pressure Zone and provide emergency connections to the Primary Pressure Zone, all water main in 
development, and 12-inch water main extensions in Village.

3. Alternative 2a- Future High Pressure Zone to serve west central lots in the proposed development, 
remainder of lots in development served by the existing Primary Pressure Zone, booster pump 
station in the southcentral portion of the proposed development, check valve stations to isolate the 
Future High Pressure Zone from the Primary Pressure Zone and provide emergency connections to 
the Primary Pressure Zone, all water main in development, and 12-inch water main extensions in 
Village.
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4. Alternative 2b- Future High Pressure Zone to serve west central lots in the proposed development, 
remainder of lots in development served by the existing Primary Pressure Zone, booster pump 
station at the site of the future Well Station, the addition of a parallel pipe to serve the Future High 
Pressure Zone, check valve stations to isolate the Future High Pressure Zone from the Primary 
Pressure Zone and provide emergency connections to the Primary Pressure Zone, all water main in 
development, and 12-inch water main extensions in Village.

An alternative to increase service pressure at lots where the ground elevation is greater than 1,000 feet with 
the use of individual booster pumps at each water service was found to be unsuitable.  Section NR810.10 
of the Wisconsin Administrative Code limits the use of pressure boosting systems on individual service 
lines to a maximum of 10 individual units per service area.  Approximately 23 units would be required in 
Alternative 1a and 1b, and approximately 40 individual units would be required in Alternative 2a and 2b.  
This alternative would be costly for residents and require significant maintenance effort from the Village 
water utility staff.

The existing water system model was updated to analyze the alternative plans.  The water system model 
was used to analyze each alternative under existing and future 2025 demand estimates to determine the 
service pressure available at average and peak hour demands, and the available fire flow under maximum 
day demand.  A comparison of the level of service for each of the alternatives evaluated for the proposed 
development is summarized in Table 5-1.   The water system modeling results indicated that the service 
pressure at the higher elevation lots in the central portion of the proposed development served by the 
Primary Pressure Zone, under Alternatives 1a and 1b, would be less than desired at average and peak 
hour demands.  Alternatives 2a and 2b provide the highest level of service in terms of supply pressure to 
the potential water system customers in the proposed development.

Modeling results indicate that the Primary Pressure Zone can provide suitable fire flows to all areas of 
the proposed development. The check valve stations allow water from the Primary Pressure Zone to flow 
to the Future High Pressure Zone under fire flow demand conditions.  The proposed booster pump station 
is only needed to increase the service pressure under normal operating conditions (average, maximum day, 
and peak hour demands) in Alternatives 1a, 1b, 2a, and 2b.  This is advantageous for the alternatives since 
the service area is relatively small, pumping capacity can be provided to meet peak hour demand, and the 
need for separate equalizing, operating and fire protection storage for the Future High Pressure Zone is 

Table 5-1

Proposed Development Level of Service Comparison
Village of Oregon

Dane County, Wisconsin

Altenative PPZ FPZ PPZ FPZ PPZ FPZ PPZ FPZ
1A 37-58 55-62 42-64 56-63 1,880 1,553 3,098 2,462
1B 37-58 55-62 42-64 56-63 1,880 1,553 3,098 2,462
2A 40-58 55-63 45-64 56-64 1,883 1,516 2,667 2,449
2B 40-58 55-63 45-64 56-64 1,883 1,516 2,667 2,449

Notes
1. Minimum to maximum pressure model results the at estimated Peak Hour demand
2. Minimum available fire flow without well pumps in service

2016 Demand1 2025 Demand1 2016 Demand2 2025 Demand2
Service Pressure, psi Available Fire Flow, gpm at 20 psi residual
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eliminated.  A comparison of estimated construction costs for the alternative plans are summarized in Table 
5-2.

The fire flow to the proposed development can be increased with the operation of the future well pump.   If 
the well pump is placed in service, the available fire flow increases by the capacity of the well pump.  This 
method of analysis is not recommended to evaluate available fire flow in a small service area, as the well 
pump may be out of service in the event of a fire.
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SUPPLY AND STORAGE ANALYSIS

A critical step in the water system evaluation for the Village of Oregon is an assessment of water supply 
and storage requirements.  Water supply and storage needs are closely related.  The primary criteria used 
in determining required supply rates and storage volumes include maximum day and peak hour demands, 
operational characteristics, and fire protection needs.  

Water Supply Needs

It is frequently necessary to take a well and/or booster pump out of service for periods of several days to 
several weeks for maintenance or repair. As this is a common or expected situation it is necessary to 
properly plan to ensure that demand requirements can be met even when a pumping unit may be out of 
service.  It is then necessary to determine a reliable supply (and pumping) capacity that accounts for the 
uncertainty that all pumping units will be available.  By excluding one pumping unit (for planning purposes 
the largest capacity unit is used) the reliable system capacity is then determined.  Therefore, reliable supply 
(or pumping) capacity is defined as the total available delivery rate with the largest pumping unit out of 
service.  For evaluating a municipal water system, reliable system capacity should at least equal maximum 
day pumpage requirements, assuming adequate storage is available.  If this criterion is met, supply facilities 
will have adequate capacity to replenish storage during off-peak hours, while depletion of available storage 
occurs during peak demand hours.  

For the Oregon Water Utility, reliable system capacity needs to be evaluated for the following two specific 
requirements:

1. Water supply capacity
2. Booster pumping capacity

Reliable water supply capacity is the capacity of the existing supply sources (well and booster pumps as a 
unit of operation) to reliably supply maximum day demands to the system.  Reliable booster pumping 
capacity is the capacity of the booster pumps to deliver water to the appropriate pressure zones as required.  
Table 5-3 summarizes the well and booster pump capacities used for the reliable water supply and booster 
pumping capacity evaluations.  The following two sections discuss reliable water supply capacity and 
reliable booster pumping capacity in further detail for the existing water system. 

Reliable Water Supply Capacity

Based on the reliable water supply capacities of the existing wells (summarized in Table 5-2), reliable 
supply capacity evaluations were performed on the existing water system.  As mentioned in Chapter 2, 
supply sources are located only in the Primary Pressure Zone.  The High Level Pressure Zone relies upon 
booster pumping capacity to transfer water from the Primary Pressure Zone.  However, the Primary Pressure 
Zone is also served by booster pumps as the well pumps discharge to ground reservoirs.  The Primary 
Pressure Zone must therefore have adequate reliable water supply and booster pumping capacity to meet 
the needs of both the Primary and High Level Pressure Zones.  The following section discusses the reliable 
booster pumping capacity for evaluating the ability to deliver water to the individual pressure zones.  
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The reliable supply capacity evaluation for the current design maximum day is summarized in Table 5-4.
The table summarizes the maximum day demand requirement and the available reliable water supply 
capacity for the entire system and each pressure zone individually.  As shown in Table 5-4, the reliable 
supply capacity for the entire system from the wells is currently adequate to meet maximum day demands.  
Based upon this evaluation there is adequate total reliable supply capacity available for the combined water 
system.  

TABLE 5-3

EXISTING RELIABLE PUMPING CAPACITY
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

SUPPLY SOURCE (gpm) (MGD) (gpm) (MGD) (gpm) (MGD)

Wells

Well 3 800 1.15
Well 4 1,000 1.44
Well 5 850 1.22

Booster Pumps

Well 3-1 400 0.58
Well 3-2 400 0.58

Well 4 Primary 1,000 1.44

Well 5 Primary 850 1.22

Well 4-1 50 0.07
Well 4-2 150 0.22
Well 4-3 150 0.22
Well 4-4 1,000 1.44

Well 5-1 50 0.07
Well 5-2 150 0.22
Well 5-3 150 0.22
Well 5-4 1,000 1.44

Total Pumping Supply Capacity 2,650 3.82 2,650 3.82 2,700 3.89

Less:  Largest Supply Unit 1,000 1.44 1,000 1.44 1,000 1.44

Reliable Supply 1,650 2.38 1,650 2.38 1,700 2.45

1.  The High Level Pressure Zone does not have supply sources and relies upon booster pump capacity from the Primary Pressure Zone.
2.  Pump capacities are nameplate values with the exception of the Well 3 pumps which is the field rated capacities provided by staff.

Notes

Combined Capacity Primary Pressure Zone 
Capacity

High Level Pressure 
Zone Capacity
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Reliable Booster Pumping Capacity

The High Level Pressure Zone has no supply sources and relies upon the transfer of water from the Primary 
Pressure Zone via booster pumps located at Wells 4 and 5. The total amount of recommended reliable 
pumping capacity is determined the same way as reliable supply capacity described above.  Based on the 
reliable booster pumping capacities of the existing booster pumps (summarized in Table 5-3), a reliable 
booster pumping capacity evaluation was performed for the High Level Pressure Zone.

The reliable booster pumping capacity evaluation for the current design maximum day is summarized in 
Table 5-3.  The table summarizes the maximum day demand requirement and the required reliable pumping 
(supply or booster) capacity for each pressure zone.  The table also illustrates the current available reliable 
pumping capacity and identifies the deficiency in reliable pumping capacity if one exists.

TABLE 5-4

EXISTING RECOMMENDED RELIABLE SUPPLY CAPACITY
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level
System Pressure Zone Pressure Zone

Total Average Annual Pumpage (MGY) 284 284 93

Average Day Pumpage (MGD) 0.78 0.78 0.25

Design Maximum Day Pumpage (MGD) 1.71 1.71 0.56

Reliable Supply Capacity (MGD) 2.38 2.38 2.45

Additional Supply Capacity Required (MGD) None  None  None  

Additional Supply Capacity Required (gpm) None  None  None  

Notes
1.  Design Maximum Day Pumpage is based upon a Maximum Day Demand Factor of 2.20.
2.  Supply capacity for Combined System refers to well pump capacity.
3.  Supply capacity for the PPZ and HLPZ refers to booster pump capacity.
4.  The pumpage requirement for the PPZ booster pumps must meet the needs of both the PPZ and HLPZ.
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As summarized in the table, there is currently adequate reliable booster pumping capacity to serve the needs 
of both the Primary Pressure Zone and High Level Pressure Zone to meet current requirements when looked 
at individually.

Supply Reliability

For any water utility to serve its customers and protect the public welfare, water system facilities, 
equipment, and distribution systems must be reliable under all operating conditions.  Reliability of utility 
service comprises a large part of the investment in plant and equipment.

Wisconsin Administrative Code, Section NR 811.27, requires all pumping stations to have a standby, 
auxiliary power source dedicated to water supply use.  As a general rule, the Village of Oregon should be 
able to reliably supply average day customer demands and maintain adequate fire protection using auxiliary 
power sources.

The Village of Oregon has standby power available at both Wells 4 and 5.  The system can supply 
approximately 1,850 gpm (2.66 MGD) using dedicated standby power sources in the event of an emergency 
or other power interruption.  

Reliably there is 850 gpm (1.22 MGD) of supply capacity available with dedicated standby power sources; 
therefore, the system has sufficient auxiliary power to meet current average day pumpage requirements.  As 
the standby power at both wells is sufficient to power the booster pumping equipment, there is also adequate 
dedicated auxiliary power to serve the High Level Pressure Zone.

Water Storage Needs

In addition to providing water for fire protection, system storage is used as a “cushion” to equalize 
fluctuations in customer demands, establish and maintain water system pressures, provide operational 
flexibility for water supply facilities, and improve water supply reliability.  The primary criteria used in this 
study for evaluating storage volume needs include average and peak demands, water supply capacities, and 
fire protection needs.  

In general, storage facilities should be adequately sized to provide sufficient quantities of water for fire 
protection on days of maximum customer demands.  Although storage requirements for fire protection are 
not anticipated to change over the planning period of this study, peak hour demands and reliable supply 
capacities will change as the community grows and improvements are implemented.  
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The illustration to the right shows the general 
categories of system storage.  As customer demands 
exceed supply capacities during peak hour 
conditions, the excess demands must be met by 
depleting available storage.  The amount of storage 
depleted is referred to as peak hour equalizing 
storage.

Storage should also be available for fire protection 
purposes.  To assure a reliable supply for fire 
protection, this portion of storage should be reserved 
for emergency use only and should not be utilized to 
meet peak hour requirements.  

In most instances, it is desirable to provide additional 
“operational” storage for other purposes.  Operational 
storage may be needed as a safety factor in 
emergencies or where customer demands are 
unpredictable and fluctuate widely.  Operational storage may also be desired to take advantage of off-peak 
electrical rates for pumping.  An additional storage volume of approximately 15 percent of the total required 
storage volume is usually included for an operational cushion.  

Effective Storage Volumes

The effective storage volume of a water storage facility is the amount of available water that can be utilized 
while meeting regulatory requirements for system pressure.  The Wisconsin Department of Natural 
Resources (WDNR) requires that water system pressures under normal operating conditions are above 35 
pounds per square inch (psi) and under emergency conditions, such as during a fire, system pressures must 
be maintained at a minimum pressure of 20 psi.  To meet these requirements the water surface in the storage 
facility must be approximately 81 feet above the highest elevation area in the service area to maintain 35 
psi and at least 46 feet to maintain 20 psi.  These water column heights are based upon static conditions 
(assuming no head losses due to friction) so actual water column heights could be higher if friction losses 
are included.  Based upon this evaluation, the effective volume of each existing storage facility is 
summarized in Table 5-5. As can be seen in the table, approximately 760,000 gallons of the Village’s total 
storage (1.1 million gallons) is effective; however, only about 340,000 gallons is effective for peak hour 
equalizing storage with less than 50,000 gallons available in the Primary Pressure Zone.

Recommended Water Storage Requirements

The recommendations of the Water System Master Plan update in 2015 included limiting the service area 
of the Primary Pressure Zone to a maximum elevation of 1,000 feet.  This optimizes the effective storage 
volume of the existing facilities.  The effective storage volume of each existing storage facility with a 
maximum Primary Pressure Zone service elevation of 1,000 feet is summarized in Table 5-6.
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The primary criteria used to develop a relationship between supply capacities and optimum storage volumes 
were:

1. Reliable supply capacity should at least equal projected maximum day supply requirements.

2. Total available storage should be capable of meeting fire protection needs, assuming reliable supply 
capacity is adequate to meet maximum day requirements.  

Based upon the above criteria Table 5-7 summarizes the storage requirements for the Village of Oregon.  
The table includes calculations for the system as a whole and for each individual pressure zone.  As can be 
seen in the table, while there may be sufficient total storage, based upon effective storage volumes there is 
currently a need for additional usable storage.

When excess supply capacity exists or the hydraulic capabilities of the water system allow the transfer of 
water from one pressure zone to another it is possible to reduce storage requirements.  Table 5-8 summarizes 
the storage requirements when the following additional criterion is considered.  
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TABLE 5-5

EFFECTIVE STORAGE VOLUMES
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

North 
Standpipe

South 
Standpipe

Lincoln Road 
Tower

Pressure Zone Primary Primary High Level

Design Volume (gallons) 400,000 400,000 300,000

Diameter (feet) 30.50 34.0 Varies

Head Range (feet) 75.00 61.0 32.5

Storage Volume per foot (gallons) 5,333 6,557 Varies

Overflow elevation (feet USGS) 1,101.00 1,101.0 1,218.0

Approximate Highest Elevation Served in
  Pressure Zone (feet USGS) 1,016 1,016 1,109

Approximate Hydraulic Grade Elevation needed
  to provide minimum 35 psi to all areas 1,097 1,097 1,190

Maximum Effective Peak Hour
  Storage Volume (gallons) 1 22,000 27,000 288,600

Approximate Hydraulic Grade Elevation needed
  to provide minimum 20 psi to all areas 1,062 1,062 1,155

Additional Effective Fire Protection and
   Emergency Storage Volume (gallons) 2 180,000 230,000 11,400

 Total Effective Storage Volume  (gallons) 202,000 257,000 300,000

Notes
 1.  Effective peak hour storage is considered the volume available which will continue to maintain adequate pressures in

the distribution system at a minimum of 35 psi (under static conditions.)  Volumes derived from storage tank volume
gauging tables.

 2.  Effective fire protection and emergency storage is considered the volume available which will continue to maintain
pressures in the distribution system at a minimum of 20 psi (under static conditions.)  Volumes derived from storage
tank volume gauging tables.
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TABLE 5-6

EFFECTIVE STORAGE VOLUMES WITH REDUCED PPZ SERVICE ELEVATIONS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

North 
Standpipe

South 
Standpipe

Lincoln Road 
Tower

Pressure Zone Primary Primary High Level

Design Volume (gallons) 400,000 400,000 300,000

Diameter (feet) 30.50 34.0 Varies

Head Range (feet) 75.00 61.0 32.5

Storage Volume per foot (gallons) 5,333 6,557 Varies

Overflow elevation (feet USGS) 1,101.00 1,101.0 1,218.0

Approximate Highest Elevation Served in
  Pressure Zone (feet USGS) 1,000 1,000 1,109

Approximate Hydraulic Grade Elevation needed
  to provide minimum 35 psi to all areas 1,081 1,081 1,190

Maximum Effective Peak Hour
  Storage Volume (gallons) 1 107,000 132,000 288,600

Approximate Hydraulic Grade Elevation needed
  to provide minimum 20 psi to all areas 1,046 1,046 1,155

Additional Effective Fire Protection and
   Emergency Storage Volume (gallons) 2 190,000 230,000 11,400

 Total Effective Storage Volume  (gallons) 297,000 362,000 300,000

Notes
 1.  Effective peak hour storage is considered the volume available which will continue to maintain adequate pressures in

the distribution system at a minimum of 35 psi (under static conditions.)  Volumes derived from storage tank volume
gauging tables.

 2.  Effective fire protection and emergency storage is considered the volume available which will continue to maintain
pressures in the distribution system at a minimum of 20 psi (under static conditions.)  Volumes derived from storage
tank volume gauging tables.
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TABLE 5-7

EXISTING SUPPLY AND STORAGE REQUIREMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone

Design Average Day Demand (gpm) 540 540 180
Design Maximum Day Demand (gpm) 1,190 1,190 390
Design Peak Hour Demand (gpm) 1,900 1,670 620

Present Reliable Supply Capacity (gpm)1 1,650 1,650 1,700

460 460 1,310

Combined Primary High Level
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone

Peak Hour Equalizing Requirements (gallons) 2 217,000 148,000 72,000

Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000

Reserve Storage (gallons; 15%  of Total) 4 150,000 138,000 93,000
Total Optimum Storage Requirements (gallons) 997,000 916,000 615,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000

Total Effective Storage Capacity (gallons)5 959,000 659,000 300,000

Additional Storage Capacity Required (gallons) 38,000 257,000 315,000

Existing Excess Available Storage Capacity (gallons) None None None

Notes
 1.  Reliable Supply Capacities taken from Table 5-2.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ and 2,500 gpm for 180 minutes for the HLPZ.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Needs plus peak hour available storage as calculated from Table 5-4.
 6.  Average and maximum day demands includes both PPZ and HLPZ.  Peak hour demand is for PPZ only.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ

Reliable Supply Capacity Excess or (Deficiency) (gpm)
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TABLE 5-8

ALTERNATIVE EXISTING SUPPLY AND STORAGE REQUIREMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone

Design Average Day Demand (gpm) 540 540 180
Design Maximum Day Demand (gpm) 1,190 1,190 390
Design Peak Hour Demand (gpm) 1,900 1,670 620

Present Reliable Supply Capacity (gpm)1 1,650 1,650 1,700

460 460 1,310

Combined Primary High Level
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone

Peak Hour Equalizing Requirements (gallons) 2 217,000 148,000 72,000
Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000
Reserve Storage (gallons; 15%  of Total) 4 150,000 138,000 93,000
Total Optimum Storage Requirements (gallons) 997,000 916,000 615,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000

Total Effective Storage Capacity (gallons)5 959,000 659,000 300,000

Subtotal Capacity Required  (gallons) 38,000 257,000 315,000

Less Excess Available Reliable System Supply Capacity for Peak Hour8 199,000 146,000 72,000
Less Excess Available Reliable System Supply Capacity for Fire Protection9 None None 194,400

Total Additional Capacity Required  (gallons) None 111,000 48,600

Notes
 1.  Reliable Supply Capacities taken from Table 5-2.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ and 2,500 gpm for 180 minutes for the HLPZ.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Need plus peak hour available storage as calculated from Table 5-4.
 6.  Average and maximum day demands includes both PPZ and HLPZ.  Peak hour demand includes PPZ  peak hour demand plus HLPZ
      maximum day demand.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ.
 8.  Supply Capacity Credit cannot exceed Peak Hour Equalization and is calculated utilizing the time of day demand curve and current supply capacity.
 9.  Supply Capacity Credit cannot exceed Fire Protection Needs and is calculated as the reliable supply capacity in excess of Peak Hour Demand

  times the fire flow duration (180 minutes).

Reliable Supply Capacity Excess or (Deficiency) (gpm)
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3. Where reliable system capacity exceeds maximum day demands, the excess reliable system 
capacity may offset total storage requirements in the following ways:

a. Peak Hour Equalization Storage:  If reliable system capacity is greater than maximum day 
demand requirements.  

b. Fire Protection Storage:  Equal to the excess reliable system capacity which exceeds the 
peak hour demand requirements for the duration of the maximum fire flow requirement for 
the pressure zone.  

Combined Water System

A global review of available storage capacity for the entire Oregon water system does not provide a 
completely adequate evaluation of available storage capacity, since the system is currently divided into two 
pressure zones.  The following sections evaluate the optimal storage requirements for each pressure zone. 
As defined above the optimum storage is determined assuming that reliable pumping capacity is equal to 
the maximum day demand.  Tables 5-7, 5-9, and 5-10 summarize the existing and projected optimum 
storage needs for the combined water system and each pressure zone.

Primary Pressure Zone

The total storage for the Primary Pressure Zone is 0.8 MG with only 0.6 MG effective for meeting peak 
hour and fire protection needs.  The estimated existing optimum water storage requirement for the Primary 
Pressure Zone, assuming a fire flow requirement of 3,500 gpm for three hours, is nearly 0.9 MG.  Therefore, 
there is currently a storage shortfall of approximately 0.26 MG in the Primary Pressure Zone.

For the projected planning years of 2025 and 2035 the estimated optimum water storage requirement is 
approximately 1.0 MG which corresponds to a shortfall of over 0.36 MG by the year 2035.  

High Level Pressure Zone

The total storage for the High Level Pressure Zone is 0.3 MG and is all considered effective.  The estimated 
existing optimum water storage requirement for the High Level Pressure Zone, assuming a fire flow 
requirement of 2,500 gpm for three hours, is approximately 0.6 MG.  Therefore, there is currently a shortfall 
of storage in the High Level Pressure Zone of approximately 0.315 MG.  

For the projected planning years of 2025 and 2035 the estimated optimum water storage requirements are 
approximately 0.65 MG and 0.67 MG, respectively which corresponds to a shortfall of 0.37 MG by the 
year 2035.

Future High Pressure Zone

As identified in Chapter 3, there is an area of higher elevation within the future service area of the Primary 
Pressure Zone that is unserviceable at the hydraulic grade line of the Primary Pressure Zone.  A new 
pressure zone will be required within the Primary Pressure Zone to adequately serve this area. Table 5-9
summarizes the supply and storage requirements of this anticipated future pressure zone.
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Combined Primary High Level Future
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone Pressure Zone

Design Average Day Demand (gpm) 730 730 250 10
Design Maximum Day Demand (gpm) 1,620 1,620 560 50
Design Peak Hour Demand (gpm) 2,590 2,260 900 90

Present Reliable Supply Capacity (gpm)1 1,650 1,650 1,700 0

30 30 1,140 (50)

Combined Primary High Level Future
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone Pressure Zone

Peak Hour Equalizing Requirements (gallons) 2 297,000 203,000 98,000 4,000

Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000 180,000

Reserve Storage (gallons; 15%  of Total) 4 164,000 147,000 97,000 33,000
Total Optimum Storage Requirements (gallons) 1,091,000 980,000 645,000 217,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000

Total Effective Storage Capacity (gallons)5 949,000 659,000 300,000 0

Additional Storage Capacity Required (gallons) 142,000 321,000 345,000 217,000

Existing Excess Available Storage Capacity (gallons) None None None None

Notes
 1.  Reliable Supply Capacities taken from Table 5-2.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ, 2,500 gpm for 180 minutes for the HLPZ, and 1,500 gpm for the future pressure zone.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Needs plus peak hour available storage as calculated from Table 5-6.
 6.  Average and maximum day demands includes PPZ, HLPZ and Future Pressure Zone.  Peak hour demand is for PPZ only.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ and future pressure zone.

Reliable Supply Capacity Excess or (Deficiency) (gpm)

TABLE 5-9

2025 SUPPLY AND STORAGE REQUIREMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN
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TABLE 5-10

2035 SUPPLY AND STORAGE REQUIREMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level Future
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone Pressure Zone

Design Average Day Demand (gpm) 850 850 290 10
Design Maximum Day Demand (gpm) 1,890 1,890 640 50
Design Peak Hour Demand (gpm) 3,020 2,640 1,020 90

Present Reliable Supply Capacity (gpm)1 1,650 1,650 1,700 0

(240) (240) 1,060 (50)

Combined Primary High Level Future
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone Pressure Zone

Peak Hour Equalizing Requirements (gallons) 2 345,000 232,000 118,000 4,000
Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000 180,000

Reserve Storage (gallons; 15%  of Total) 4 173,000 153,000 101,000 33,000
Total Optimum Storage Requirements (gallons) 1,148,000 1,015,000 669,000 217,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000

Total Effective Storage Capacity (gallons)5 959,000 659,000 300,000 0

Additional Storage Capacity Required (gallons) 189,000 356,000 369,000 217,000

Existing Excess Available Storage Capacity (gallons) None None None None

Notes
 1.  Reliable Supply Capacities taken from Table 5-2.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ, 2,500 gpm for 180 minutes for the HLPZ and 1,500 gpm for 120 minutes for
      the future pressure zone.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Needs plus peak hour available storage as calculated from Table 5-6.
 6.  Average and maximum day demands includes PPZ, HLPZ and future pressure zone.  Peak hour demand is for PPZ only.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ and future pressure zone.

Reliable Supply Capacity Excess or (Deficiency) (gpm)



Village of Oregon
West Side Water System Study

~Oregon Village 8113-10022 West Side Water System Supply Study > Study > Reports > 2017 West Side Water System Study.docx~ 6-1
November 2017

CHAPTER 6

RECOMMENDED WATER SYSTEM IMPROVEMENTS

Based on projected growth planned for the Oregon Water Utility service area, the water system will require 
improvements to accommodate future service needs and address deficiencies identified in the 2015 Water 
System Master Plan. The following categories of improvements are discussed:

1. Water supply improvements
2. Water storage improvements
3. Existing distribution system improvements
4. Distribution system expansion

The following sections summarize the recommended water system improvement plans.

WATER SUPPLY IMPROVEMENTS

As summarized in Chapter 5, the Village will need additional reliable supply capacity to meet future water 
demands.  While it is anticipated that current reliable supply may be adequate to approximately 2025, to 
meet projected water demands by 2035, the Village will need an additional 240 gpm of reliable supply 
capacity.  These requirements are based on the population growth discussed in Chapter 3 and the water 
needs described in Chapter 4.  

To reliably supply future water demands, an additional well (Well 6) is needed.  Assuming the minimum 
capacity of Well 6 will be similar to the rated capacities of existing wells (~800 gpm), this additional well 
will be sufficient to meet the water demands projected by 2035.  Table 6-1 presents the future reliable 
supply analysis with an additional well in service.  The actual reliable supply will depend on well 
performance which will be determined after well construction.  The reliable supply capacities presented in 
Table 6-1 assume that the capacities of existing wells will remain in service at their current operating 
capacities. Should the capacity of any wells change, the need for Well 6 may occur earlier than anticipated.

A preliminary well site screening study was completed for the 2015 Water System Master Plan to identify 
a suitable location for Well 6.  The site location reviewed in 2015 was on existing agricultural land in the 
Town of Oregon. The Village purchased and annexed the land in 2016. The parcel lies just west of the 
First Presbyterian Church of Oregon at the north end of Bergamont Boulevard. The screening study 
evaluated the suitability of the site based upon the following factors:

1. Location of known potential and existing contamination sources
2. Minimum recommended separation distances to potential contamination sources
3. Proximity to existing surface waters

Based upon the results of the well screening study, the site appears suitable for well site development.  

The analysis of alternatives in Chapter 5 identified the Primary Pressure Zone is suitable to meet the fire 
protection needs of the future high pressure zone.   A booster pump station would be needed to provide the 
adequate service pressure under normal operating conditions.  Alternative 2a was selected as the most 
suitable alternative based on the level of service and estimated construction cost.  When fully developed,
the proposed development would include approximately 40 single family dwelling units in the future high 
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pressure zone.  Figure 1 in NR 811 can be used to determine the pumping capacity required to serve a given 
number of homes.

Based on 40 homes and using Figure 1 from NR 811, a minimum pumping capacity of approximately 170 
gpm is required.  The recommended booster pump station would be equipped with a 30 gpm pump, and a 
50 gpm pump to accommodate estimated average day and maximum day demands.  Two 180 gpm pumps 
would be provided to accommodate the minimum pumping capacity requirement of NR 811 and to meet 
peak demands during dry summer conditions when residents are irrigating private lawns.  The booster 
pumps would be equipped with variable speed drives to control the output flow rate to match a desired 
output pressure, and to minimize the size of a pressure tank.

TABLE 6-1

2035 RELIABLE SUPPLY CAPACITY WITH RECOMMENDED SUPPLY IMPROVEMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

SUPPLY SOURCE (gpm) (MGD) (gpm) (MGD) (gpm) (MGD) (gpm) (MGD)

Wells

Well 3 800 1.15
Well 4 1,000 1.44
Well 5 850 1.22
Well 6 800 1.15

Booster Pumps

Well 3-1 400 0.58
Well 3-2 400 0.58

Well 4 Primary 1,000 1.44
Well 5 Primary 850 1.22
Well 6 Primary 800 1.15

Well 4-1 50 0.07
Well 4-2 150 0.22
Well 4-3 150 0.22
Well 4-4 1,000 1.44

Well 5-1 50 0.07
Well 5-2 150 0.22
Well 5-3 150 0.22
Well 5-4 1,000 1.44

BP FPZ-1 30 0.04
BP FPZ-2 50 0.07
BP FPZ-2 180 0.26
BP FPZ-2 180 0.26

Total Pumping Supply Capacity 3,450 4.97 3,450 4.97 2,700 3.89 440 0.63

Less:  Largest Supply Unit 1,000 1.44 1,000 1.44 1,000 1.44 180 0.26

Reliable Supply 2,450 3.53 2,450 3.53 1,700 2.45 260 0.37

Design Maximum Day Pumpage 1,890 2.72 1,910 2.75 640 0.92 50 0.07

1.  The High Level Pressure Zone does not have supply sources and relies upon booster pump capacity from the Primary Pressure Zone.
2.  Pump capacities are nameplate values with the exception of the Well 3 pumps which is the field rated capacities provided by staff.
3.  Future well pump capacity is estimated based upon existing well capacities for the purpose of determining future needs.

Notes

Future Pressure Zone 
CapacityCombined Capacity Primary Pressure Zone 

Capacity
High Level Pressure 

Zone Capacity
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WATER STORAGE IMPROVEMENTS

As summarized in the supply and storage analysis in Chapter 5, under current operational conditions there 
are existing storage deficiencies in the Oregon water system.  Additional storage will also be necessary as 
the Village continues to develop and grow.

Table 6-2 summarizes the 2035 supply and storage requirements for the Village with the addition of Well 6
(Table 6-1) to increase total effective storage.  To meet the projected 2035 water storage needs, 
approximately 0.35 MG of elevated storage is recommended for each of the existing pressure zones.  
Additional storage would provide each pressure zone with sufficient capacity to meet peak hour equalizing 
needs as well as provide fire protection without the interdependency of inter-zonal water transfer and 
operational considerations.  While this approach offers the most reliability and simplest operation, the cost
to construct and maintain elevated storage can be considerable.

The Water System Master Plan update recommended the construction of a 0.4 MG elevated tank in the 
Primary Pressure Zone and an inter-zone transfer station to pump the stored water between zones to meet 
the needs of the High Level Pressure Zone.  The pump station would have multiple pumps to increase 
station reliability should one pump be out of service.  The booster station can be programmed to operate in 
the same manner as the existing booster pumps at Wells 4 and 5 and will provide additional redundancy to 
meet the needs of the High Level Pressure Zone.  When considered in place of High Level Pressure Zone
storage, a booster station can not only utilize the storage available in the Primary Pressure Zone, but also 
the excess supply capacity that is located in that zone.  A booster station can potentially delay the need for 
High Level Pressure Zone storage indefinitely.  Different pumps can be installed as system hydraulics 
change to ensure that the station remains effective.  The combination of the 0.4 MG elevated tank in the 
Primary Pressure Zone and the inter-zone booster pump station would utilize the volume of water stored in 
the Primary Pressure Zone for fire protection (630,000 gallons) to meet the fire protection requirements of 
the High Level Pressure Zone (450,000 gallons).

It is recommended that a tower siting study be completed in the Primary Pressure Zone to locate a new 
elevated tank.  Similar to choosing a well site, there are several factors to consider when choosing a location 
for an elevated storage tank:

1. Land elevation
2. Transmission main requirements
3. Apparent land availability
4. Proximity to areas with higher fire flows
5. Future development beyond the 2035 service area

In addition to the new water tower, it is recommended that a booster station be constructed to transfer water 
from the Primary Pressure Zone to the High Level Pressure Zone.  This booster station will in effect utilize 
the stored water in the Primary Pressure Zone to meet the storage requirements of the High Level Pressure 
Zone.  Since the High Level Pressure Zone will be relying upon water storage in the Primary Pressure Zone
the booster station not only needs to be located in close proximity of the pressure zone boundary, it will 
also be necessary to ensure that adequate transmission mains are in place to allow for an efficient and 
effective transfer of water. A summary of recommended supply and booster pump capacities is found in 
Table 6-3.

Table 6-4 summarizes the supply and storage analysis with the recommended improvements.
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TABLE 6-2

2035 SUPPLY AND STORAGE WITH RECOMMENDED SUPPLY IMPROVEMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level Future
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone Pressure Zone

Design Average Day Demand (gpm) 850 860 290 10
Design Maximum Day Demand (gpm) 1,890 1,910 640 50
Design Peak Hour Demand (gpm) 3,020 2,670 1,020 90

Anticipated Reliable Supply Capacity (gpm)1 2,450 2,450 1,700 180

560 540 1,060 130

Combined Primary High Level Future
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone Pressure Zone

Peak Hour Equalizing Requirements (gallons) 2 342,000 232,000 118,000 4,000
Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000 180,000
Reserve Storage (gallons; 15%  of Total) 4 172,000 153,000 101,000 None
Total Optimum Storage Requirements (gallons) 1,144,000 1,015,000 669,000 184,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000

Total Effective Storage Capacity (gallons)5 959,000 659,000 300,000 0

Additional Optimum Storage Capacity Required (gallons) 185,000 356,000 369,000 None

Less Excess Available Reliable System Supply Capacity for Peak Hour8 296,000 219,000 118,000 4,000
Less Excess Available Reliable System Supply Capacity for Fire Protection9 None None 122,400 180,000

Minumum Additional Storage Capacity Required  (gallons)10 None 137,000 128,600 None

Notes
 1.  Reliable Supply Capacities taken from Table 6-1.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ, 2,500 gpm for 180 minutes for the HLPZ, and 1,500 gpm for 120 minutes for
       the future pressure zone.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Needs plus peak hour available storage as calculated from Table 6-2.
 6.  Average and maximum day demands includes both PPZ, HLPZ, and future PZ.  Peak hour demand includes PPZ and future PZ peak hour demand plus HLPZ
      maximum day demand.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ and Future PZ and do not include peak hour needs for the HLPZ.
 8.  Supply Capacity Credit cannot exceed Peak Hour Equalization and is calculated utilizing the time of day demand curve and anticipated future reliable supply capacity.
 9.  Supply Capacity Credit cannot exceed Fire Protection Needs and is calculated as the future anticipated reliable supply capacity in excess of Peak Hour Demand
      times the fire flow duration (120 or 180 minutes).
 10.  Future Pressure Zone "Reserve Storage" is not required for a pumped system.  Therefore a Minimum Additional Storage Capacity Required less than the
       Reserve Storage volume is sufficient and does not require additional storage capacity.

Reliable Supply Capacity Excess or (Deficiency) (gpm)
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TABLE 6-3

2035 RELIABLE SUPPLY CAPACITY WITH RECOMMENDED SUPPLY AND STORAGE IMPROVEMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

SUPPLY SOURCE (gpm) (MGD) (gpm) (MGD) (gpm) (MGD) (gpm) (MGD)

Wells

Well 3 800 1.15
Well 4 1,000 1.44
Well 5 850 1.22
Well 6 800 1.15

Booster Pumps

Well 3-1 400 0.58
Well 3-2 400 0.58

Well 4 Primary 1,000 1.44
Well 5 Primary 850 1.22
Well 6 Primary 800 1.15

Well 4-1 50 0.07
Well 4-2 150 0.22
Well 4-3 150 0.22
Well 4-4 1,000 1.44

Well 5-1 50 0.07
Well 5-2 150 0.22
Well 5-3 150 0.22
Well 5-4 1,000 1.44

BP FPZ-1 30 0.04
BP FPZ-2 50 0.07
BP FPZ-2 180 0.26
BP FPZ-3 180 0.26

Booster Station 1 1,000 1.44
Booster Station 2 1,000 1.44

Total Pumping Supply Capacity 3,450 4.97 3,450 4.97 4,700 6.77 440 0.63

Less:  Largest Supply Unit 1,000 1.44 1,000 1.44 1,000 1.44 180 0.26

Reliable Supply 2,450 3.53 2,450 3.53 3,700 5.33 260 0.37

Design Maximum Day Pumpage 1,890 2.72 1,910 2.75 640 0.92 50 0.07

1.  The High Level Pressure Zone does not have supply sources and relies upon booster pump capacity from the Primary Pressure Zone.
2.  Pump capacities are nameplate values with the exception of the Well 3 pumps which is the field rated capacities provided by staff.
3.  Future well pump capacity is estimated based upon existing well capacities for the purpose of determining future needs.

Combined Capacity Primary Pressure Zone 
Capacity

High Level Pressure 
Zone Capacity

Future Pressure Zone 
Capacity

Notes
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TABLE 6-4

2035 SUPPLY AND STORAGE WITH RECOMMENDED SUPPLY AND STORAGE IMPROVEMENTS
VILLAGE OF OREGON

DANE COUNTY, WISCONSIN

Combined Primary High Level Future
SUPPLY REQUIREMENTS System Pressure Zone6 Pressure Zone Pressure Zone

Design Average Day Demand (gpm) 850 850 290 10
Design Maximum Day Demand (gpm) 1,870 1,870 640 20
Design Peak Hour Demand (gpm) 2,990 2,610 1,020 30

Anticipated Reliable Supply Capacity (gpm)1 2,450 2,450 3,700 180

580 580 3,060 160

Combined Primary High Level Future
STORAGE REQUIREMENTS System Pressure Zone7 Pressure Zone Pressure Zone7

Peak Hour Equalizing Requirements (gallons) 2 342,000 232,000 118,000 4,000

Optimum Fire Protection Needs (gallons) 3 630,000 630,000 450,000 180,000

Reserve Storage (gallons; 15%  of Total) 4 172,000 153,000 101,000 None
Total Optimum Storage Requirements (gallons) 1,144,000 1,015,000 669,000 184,000

Available Effective Storage Capacity  (gallons):
North Standpipe (107,000 gallons peak hour; 190,000 gallons fire flow) 297,000 297,000
South Standpipe (132,000 gallons peak hour; 230,000 gallons fire flow) 362,000 362,000
Lincoln Road Tower (288,600 gallons peak hour; 11,400 gallons fire flow) 300,000 300,000
Future PPZ Tower 400,000 400,000

Total Effective Storage Capacity (gallons)5 1,359,000 1,059,000 300,000 0

Additional Optimum Storage Capacity Required (gallons) None None 369,000 184,000

Less Excess Available Reliable System Supply Capacity for Peak Hour8 296,000 219,000 118,000 4,000

Less Excess Available Reliable System Supply Capacity for Fire Protection9 None None 482,400 180,000

Minumum Additional Storage Capacity Required  (gallons) None None None None

Notes
 1.  Reliable Supply Capacities taken from Table 6-1.
 2.  Peak hour storage is storage required to meet demands which exceed the maximum day demand rate assuming the reliable supply
      capacity is equal to the maximum day demand rate.
 3.  Optimum fire protection based on 3,500 gpm for 180 minutes for the PPZ, 2,500 gpm for 180 minutes for the HLPZ, and 1,500 gpm for 120 minutes for
       the future pressure zone.
 4.  Reserve storage is storage required to provide a start/stop range for pump operation and an emergency reserve storage supply.
 5.  Total Effective Storage Capacity is limited to a total of the Optimum Fire Protection Needs plus peak hour available storage as calculated from Table 6-2.
 6.  Average and maximum day demands includes both PPZ, HLPZ, and future PZ.  Peak hour demand includes PPZ and future PZ peak hour demand plus HLPZ
      maximum day demand.
 7.  Storage requirements for the PPZ are calculated only for the needs of the PPZ and Future PZ and do not include peak hour needs for the HLPZ.
 8.  Supply Capacity Credit cannot exceed Peak Hour Equalization and is calculated utilizing the time of day demand curve and anticipated future reliable supply capacity.
 9.  Supply Capacity Credit cannot exceed Fire Protection Needs and is calculated as the future anticipated reliable supply capacity in excess of Peak Hour Demand
       times the fire flow duration (120 or 180 minutes).
 10.  Future Pressure Zone "Reserve Storage" is not required for a pumped system.  Therefore a Minimum Additional Storage Capacity Required less than the
       Reserve Storage volume is sufficient and does not require additional storage capacity.

Reliable Supply Capacity Excess or (Deficiency) (gpm)
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DISTRIBUTION SYSTEM IMPROVEMENTS

This section summarizes distribution system improvements that are recommended to strengthen the existing 
system, enhance supply reliability, loop major transmission mains, and improve flow capacity and fire 
protection to various parts of the Village.

As discussed in Chapter 5, the distribution system would need to be expanded to serve the proposed 
development.  Improvements identified in the Water System Master Plan Update were reviewed and 
evaluated to determine compatibility with the proposed development, recent additions, and revised demand 
projections.

The Water System Master Plan Update in 2015 included recommendations for distribution system 
improvements to correct existing deficiencies, improve the distribution system to support future 
development, and expand the distribution system.  Figure 6-1 illustrates the water system improvements 
recommended to serve the proposed development on the west side of the village along with incorporating 
the recommendations of the Water System Master Plan Update. All major transmission mains identified in 
Figure 6-1 have been sized to meet projected future water system demands, and support system supply 
sources and storage facilities to serve outlying area land uses.  Mains were sized to provide at least 3,500 
gpm of flow capacity in industrial areas and 1,500 gpm in commercial areas at a residual pressure of 20 psi.

The mains shown in Figure 6-1 are only the recommended transmission mains.  Smaller local service mains 
have not been shown.  The transmission mains shown follow known or presumed locations for major streets 
or roads in the future urban service area.  Adjustments in the actual location of these mains can be expected 
at the time the mains are required or as local needs dictate.

Figure 6-2 illustrates the anticipated peak hour pressures with the recommended improvements under 
projected 2035 demand conditions.  Figures 6-3 and 6-4 illustrate the recommended fire flow and calculated 
available fire flows under projected 2035 maximum day demand conditions.  Figure 6-5 shows the proposed 
Water System Master Plan to serve the needs of the Village through 2035.  A schematic representation of 
the future water system is shown in Figure 6-6.

SUMMARY

The recommended improvement plan to serve the future service area has been developed as a tool to guide 
the Utility in the siting and sizing of future system improvements.  While the plan may represent the current 
planned expansion of the Oregon system, future changes in land use, water demands, or customer 
characteristics could substantially alter the implementation of the plan.  For this reason, it is recommended 
that the plan be periodically reviewed and updated using Village planning information to reflect the most 
current projections of Oregon area growth and development.  

The improvement plan is a guidance document that details existing conditions and recommendations for 
the future.  The plan is based on future conditions as perceived in 2017.  As time progresses, additional 
information will become available and events will shape the development of the Oregon area.  The plan 
must be dynamic in response; it should be studied and used but also adjusted to conform to the changes and 
knowledge that will come with time.  Updates should be made on a regular basis, probably every five to 
ten years.
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CHAPTER 7

CAPITAL IMPROVEMENTS PLAN

Chapter 6 summarizes the recommended water system improvements anticipated throughout the planning 
period.  This chapter summarizes the recommended water system improvements and presents a proposed 
Water Utility capital improvements program.  The recommended Capital Improvements Plan prioritizes 
system improvements and provides a schedule for the timing of construction.  Budget cost estimates for 
each improvement are also summarized.  

RECOMMENDED CAPITAL IMPROVEMENTS

Supply

Based upon the current and projected water system needs, an additional well will be required to provide 
reliable supply capacity for future water demands.  An additional 240 gpm of reliable supply capacity will 
be needed before 2035. While it is anticipated that a future well may yield similarly to the existing wells, 
it is recommended that the minimum capacity of Well 6 be at least 500 gpm to ensure adequate supply 
through and beyond the current planning period.

Storage

The Utility currently has inadequate water storage capacity available to meet present storage needs, both as 
an aggregate of the entire water system and individually by pressure zones.  A minimum additional 400,000 
gallons of storage should be constructed in the Primary Pressure Zone to meet current and projected peak 
hour equalizing requirements, fire storage, and operating/reserve storage.  

Booster Pumps 

A development in the future high pressure zone is anticipated to be constructed.  To meet the needs of this 
pressure zone, a booster station will be required to provide adequate and desired service pressure under 
normal operating conditions.

To reduce the overall water storage volume of the Utility it is recommended that an additional booster 
station be constructed between the Primary Pressure Zone and High Level Pressure Zone to utilize the 
storage in the Primary Pressure Zone to meet the peak hour and fire protection needs of the High Level 
Pressure Zone.  The station should have a minimum of two pumping units with a minimum reliable 
capacity of 1,000 gpm.  The station should also be equipped with a control valve to return water to the 
Primary Pressure Zone.

Distribution System 

Figure 6-5 is the proposed year 2035 Master Plan.  The figure illustrates recommended improvements to 
the existing distribution system and the recommended transmission mains required to serve the future 
service area.  The improvements have been recommended to strengthen and expand the existing 
transmission main network, and support system expansion into future service areas.
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To address existing deficiencies and provide water to developing areas in the Village, approximately 
95,500 feet (approximately 18.1 miles) of new water main are recommended in the next 10 years (short and 
intermediate term).  An additional 94,200 feet (approximately 17.8 miles) are recommended in the long-
term improvements plan to provide adequate service as the Village continues to develop.

CAPITAL IMPROVEMENTS PLAN

The proposed Capital Improvements Plan is presented in Table 7-1.  The plan presents budget cost estimates 
and a proposed schedule for the recommended system-wide improvements that should be implemented over 
the planning period.
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TABLE 7-1
CAPITAL IMPROVEMENTS PLAN

Short-Term Improvements (2018 – 2020) Estimated Cost2,3,4

Distribution System Improvements
Replace water main along North Burr Oak Avenue from Jefferson Street to Netherwood Road
(approximately 3,000 feet of 12-inch diameter pipe) $480,000
Install water main along Lincoln Road from water tower east to existing 8-inch water main.
(approximately 2,100 feet of 12-inch diameter pipe) $336,000
Replace water main along Washington and State Streets from Main Street to Janesville Street.
(approximately 2,300 feet of 8-inch diameter pipe) $276,000
Replace new water along Main Street between State Street and Kierstead Lane. (approximately 
400 feet of 12-inch diameter pipe) $64,000
Replace water main along Netherwood Road from North Burr Oak Avenue to the existing 12-inch 
water main on Main Street. (approximately 500 feet of 12-inch diameter pipe) $80,000
Replace water main along Janesville Street from Kierstead Lane to Park Street. (approximately 
3,200 feet of 12-inch diameter pipe) $512,000

Booster Station to Future Pressure Zone $650,000
Distribution System Expansion (approximately 9,200 feet of 12-inch and 5,700 feet of 8-inch diameter 
pipe) $2,336,908
Annual Water Main Replacement6 (assumes 3,200 feet of 12-inch and 2,000 feet of 8-inch diameter
pipe) $752,000

Subtotal $5,486,908
Engineering and Contingencies1 $1,269,500

Total $6,756,408
Intermediate-Term Improvements (2020 – 2025)
Distribution System Expansion (approximately 59,300 feet of 12-inch diameter pipe and 2,800 of 
8-inch diameter) $9,836,000
New Well No. 65 $1,500,000
New 0.4 MG PPZ Elevated Tank $1,400,000
New Inter-zonal Booster Station $800,000
Annual Water Main Replacement6 (assumes 4,800 feet of 12-inch and 5,000 feet of 8-inch diameter 
pipe) $1,368,000

Subtotal $14,904,000
Engineering and Contingencies1 $2,916,000

Total $17,820,000
Long-Term Improvements (2026 – 2035)
Distribution System Expansion (approximately 84,400 feet of 12-inch diameter pipe) $13,504,000
Annual Water Main Replacement6 (assumes 4,800 feet of 12-inch and 5,000 feet of 8-inch diameter 
pipe) 1,368,000

Subtotal $14,872,000
Engineering and Contingencies1 $4,944,000

Total $19,816,000
Footnotes:
1 Assumes 30 percent for engineering, administrative, legal, and contingencies.  
2 Costs were calculated based on an assumption of $160 per foot for 12-inch diameter pipe and $120 per foot for 8-inch 
diameter pipe.
3 Estimates do not include land purchase, if necessary.
4All costs are presented in 2017 dollars.
5Assumes test well construction, permanent well construction, power, facility, sanitary sewer and site restoration.
6 Annual water main replacement was estimated based upon replacement of all existing 4-inch diameter water main and 
implementation of “Vision” improvements.  A KANEW analysis and prioritization study should be completed to confirm actual 
replacement need.
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The proposed Capital Improvements Plan has been formulated based on all the information presented in 
this study.  All the improvements have been developed and prioritized based on deficiencies identified in 
the existing water system, and the needs of the Utility’s future service area.  Improvements have been 
broken down into three categories:

Short-term improvements (2018 – 2020)
Intermediate-term improvements (2020-2025)
Long-term improvements (2026 – 2035)

The actual construction cost for the recommended improvements may vary from the costs outlined in this 
report, depending on the year facilities are constructed, the rate of increase in future construction costs, and 
unforeseen conditions which could be encountered during design of the improvements.

In establishing priorities for these improvements, it will be necessary to take into consideration the 
availability of Utility financial resources and local Village needs to assure that the recommended 
improvements are implemented in an orderly, coordinated, and economical fashion.  

RECOMMENDED STUDIES AND EVALUATIONS

Table 7-2 summarizes the recommended studies and evaluations that the Utility should conduct over the 
short-term planning period (next 5 years).

TABLE 7-2
RECOMMENDED STUDIES AND EVALUATIONS

Study Purpose
Well Siting Study Evaluate the potential for siting a new well to identify land requirements 

(location and size) so that land acquisitions can be made.
Tower Siting Study Evaluate the potential for siting an elevated storage facility so that land 

acquisitions can be made.
KANEW Analysis Determine the rate of renewal for annual water main replacement 

program.
Water Main Replacement Prioritization Analysis Prioritize the water main replacement segments for the annual water 

main replacement program.
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Attachment P: Proposed Drainage Area Map 
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