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1. EXECUTIVE SUMMARY

1.1 General Overview and Planning Area

The City of Jefferson is undertaking a planning effort to develop and evaluate viable alternatives
for continuing to provide wastewater treatment. The current wastewater treatment facility (WWTF)
is located on the west bank of the Rock River downstream of the confluence with the Crawfish
River. A WWTF has existed at the site for approximately a century, with current structures dating
from upgrades in the 1950’s, 1983, and 2002.

The WWTF is located in the flood fringe, with the western edge of the floodway formed by flood
wall and berm that surrounds the WWTF. The WWTF has not been inundated by a flood in recent
history, though sand bags were necessary to protect against a historic flood in 2008. The height
of berms and flood walls were increase in 2010 in response to that flooding.

Jefferson’s WWTF provides treatment for most residences and businesses within the City
including medium-strength and domestic waste from one major industry, Nestlé Purina. Nestlé,
however, discharges cooling water to the Rock River under their own wastewater permit. The
WWTF also serves several residences and businesses in the Town of Jefferson on the east side
of the City.

Due to age and condition of the WWTF, Jefferson must consider upgrades to the WWTF. Most of
the equipment is original to the 1983 or 2002 upgrades, and is at or beyond its service life. As
discussed below, current and future loading conditions and discharge permit requirements must
also be considered in evaluating the treatment facility. Together, these factors are used to develop
and evaluate alternatives that meet the City’s treatment needs for the next 20 years. The
development of alternatives and selection of the recommended alternative is summarized in the
following paragraphs, though more detailed discussion is provided in subsequent chapters.

The Planning Area for this Facilities Planning Document includes the planning area from the City’s
2020 Comprehensive Plan and covers all land within the City’s boundaries and the Extraterritorial
Jurisdiction Area, which extends 1.5 miles beyond the City limits.

1.2 Evaluation of Needs

Future treatment needs are based on discharge requirements and the WWTF condition and
capacity. Historic loadings were compared to the WWTF capacity and used to estimate future
residential, commercial, and public use wastewater needs. Contributions from major industries
were analyzed as well to determine those needs. The condition of each structure and process
was evaluated along with treatment and conveyance capacities under current and future loadings.
As noted above, major components of the WWTF are beyond their useful life. Finally, the
treatment process was compared with current and anticipated future WPDES permit limitations
to consider if alterations to the treatment process are necessary absent condition and capacity
deficiencies.
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As outlined in Chapter 3, Jefferson’s WWTF generally has adequate treatment capacity, though
intermittent slug loadings from major industries can temporarily exceed the WWTF’s ability to fully
treat those loads. However, there are hydraulic deficiencies within the treatment facility under
current conditions and most structures and equipment require significant upgrades or
replacement. The current Wisconsin Pollutant Discharge Elimination System (WPDES) permit
includes mass-based permit limits for suspended solids and total phosphorus. The former do not
present significant challenges, but the phosphorus concentration that the WWTF must meet under
current conditions is at the edge of what is achievable without a dedicated tertiary phosphorus
treatment process.

Chapter 4 considers future conditions over the 20-year planning period. While the population of
Jefferson declined slightly between 2010 and 2020, loadings from Nestlé Purina, the City’s only
current major industrial contributor, have increased significantly over the past year as a result of
increased production, and two other major industrial contributors, Kikkoman Foods and Onego
Bio, are in process of locating production facilities to Jefferson. Together with commercial growth
and the current population, the existing WWTF is projected to have inadequate treatment capacity
in the future. Due to projected increases in flow, Jefferson will also need to install tertiary
phosphorus treatment. Finally, increased loadings will require the City to obtain access and
approval for a significantly greater number of fields for land application of biosolids that are
generated in the wastewater treatment process.

1.3 Alternatives and Recommendations

Varied alternatives for treatment process and treatment at the existing WWTF site or a new site
are outlined in Chapter 5. Because of there are a large number of feasible pairings between liquids
treatment, solids treatment, and location, the analysis in Chapter 6 initially compares treatment
process alternatives on both a monetary and non-monetary bases. The alternatives that
performed best in that analysis are then assembled into complete project alternatives that include
a liquid treatment process, solids treatment process, and location. These are evaluated in Chapter
7.

1.3.1 Treatment Process Alternatives

Three liquids treatment configurations were evaluated for construction at a new site. These were
an oxidation ditch, aerobic granular sludge, and conventional activated sludge (CAS). At the
existing WWTF site, the City could attempt to maximize reuse of existing treatment processes or
alternatively, could construct a new liquids treatment train using any of the alternatives evaluated
for a new site.

Of the new site liquids treatment alternatives, the oxidation ditch performed the best in the non-
monetary evaluation largely due to its simplicity, which includes Class B solids without additional
treatment, and has a marginally lower estimated total cost than the other two alternatives.
Therefore, it was recommended to be included in the analysis of project alternatives. Conventional
activated sludge was also retained for project alternatives that included anaerobic digestion.
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The solids treatment process evaluation considered a total of six alternatives. Three would result
in Class B biosolids while 3 would produce Class A biosolids. Class B biosolids have received
adequate treatment for application to farm fields but cannot be used on human food crops or
distributed to the public. Class A biosolids receive additional treatment to greatly reduce their
pathogen levels, so there is likewise less regulation on their distribution.

The Class B solids alternative included dewatering for pairing with an oxidation ditch, and aerobic
digestion or anaerobic digestion for pairing with the other two liquids treatment alternatives.
Dewatering without further digestion is the lowest-cost alternative and also scored best on the
non-monetary evaluation because of its simplicity.

Class A process alternatives of lime stabilization, mechanical drying, and Class A anaerobic
digestion were evaluated. Lime stabilization and anaerobic digestion were estimated to have
similar low costs but scored worse than sludge drying on the non-economic evaluation, while
sludge drying was higher-cost, but scored significantly better on a non-economic evaluation. Due
to that divergence, both Class A anaerobic digestion and mechanical drying were retained for
evaluation in one or more project alternatives.

Class A process alternatives generally scored better than Class B because those alternatives
allow greater sludge discharge flexibility. This is relevant because the City has inadequate land
application sites for future needs and those flexibilities also reduce risks associated with possible
future regulations.

1.3.2 Project Alternatives

The evaluation considered five project alternatives in Chapter 7. These were compiled to compare
an existing versus new site, maximizing versus minimizing reuse of the existing WWTF, Class A
versus Class B sludge treatment, and Class A anaerobic digestion versus mechanical sludge
drying. The alternatives are summarized below.

o E1-A: Reuse the existing biotower/activated sludge process with new aerobic digesters
and mechanical sludge drying at the existing site. This alternative maximizes reuse of the
existing treatment facility infrastructure, but would still require an expansion into areas
currently occupied by the Public Works garage and Tensfeldt Park.

o E2-A: New oxidation ditch and mechanical sludge drying at the existing site. This
alternative would reuse some existing structures but most of the WWTF would be newly
constructed in the same general footprint as alternative EA-1.

¢ N-A1: New oxidation ditch and mechanical sludge drying at a new site. This alternative
would mirror the process configuration of E2-A, but would require a new main lift station
at the existing WWTF site, force main to the new site, and an effluent gravity sewer to the
Rock River.

o N-A2: New CAS and Class A anaerobic digestion at a new site. Like N-A2, this alternative
would include conveyance infrastructure, but the treatment processes would differ.
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¢ N-B: New oxidation ditch and sludge dewatering at a new site. The treatment process for
N-B is similar to N-A1, but the sludge would not be treated beyond dewatering, so the
WWTF would achieve only Class B biosolids.

Alternative E2-A is the recommended alternative. Construction of new facilities at the existing site
has a marginally lower estimated cost than construction at a new site and it scored better in the
non-economic evaluation, especially due to timeline constraints that are a result of major
industries expanding or beginning discharge to Jefferson’s WWTF. Due to access constraints for
land application, a Class A sludge process is recommended. While CAS and Class A anaerobic
digestion would likely be lower-cost than an oxidation ditch and sludge drying on the existing site,
the difference is expected to be less than 10% over the planning period and many of the benefits
associated with alternative E2-A would not be realized. The most important factors in selection of
the treatment processes are the oxidation ditch’s Class B sludge backup, operational simplicity of
both the liquids and solids treatment trains, and discharge flexibility associated with a dry sludge.

1.4 Costs and User Charge Impacts

The total estimated construction cost for the WWTF upgrades and collection system
improvements that are identified in the report is $155M. User rates were calculated for various
loan and utilization scenarios to consider a range of likely impact scenarios. User rates for a
typical domestic user are anticipated to increase to between $65 and $90 per month from the
current domestic user charge of $30 per month.

1.5 Implementation Schedule

A preliminary schedule for implementing the recommended alternative is outlined below. This
schedule will be refined as the project moves forward.

Action Completion Date
Public Hearing for Facilities Plan November, 2025

Address Public Hearing Comments

December, 2025

Submit Facilities Plan to DNR

December, 2025

Begin Preliminary Design

December, 2025

Begin Final Design

June, 2026

Submit Plans and Specifications to DNR

September, 2027

Submit Loan Application to CWFP

September, 2027

Apply for Construction Permits

October, 2027

Advertise for Bids

January, 2028

Open Bids February, 2028
Award Bids March, 2028
Start Construction April, 2028
High-Priority Processes in Service March, 2030
Remainder in Service March, 2031

Complete O&M Manual and Loan Closeout

September, 2031
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2. INTRODUCTION

2.1 Planning Objectives

The intent of this facilities planning document is to develop and evaluate a range of viable
alternatives for the continued conveyance and treatment of wastewater for the City of Jefferson,
Wisconsin. The alternatives will consider key constraints that exist or are anticipated to become
an issue for the wastewater collection and treatment facilities over the next 20 years.

These constraints include deficiencies in condition and safety along with current and projected
capacity limitations within the system. The existing wastewater treatment facility (WWTF) is aging
and includes elements that do not meet current design standards. Existing flows have exceeded
the facility's rated capacity and future flows and loads are anticipated to exceed both rated and
functional capacity of the WWTF. Mass-based phosphorus limitations that are included in
Jefferson’s discharge permit will be unachievable with the existing treatment process under future
design conditions. Finally, the City has lost access to numerous farm fields where they apply
biosolids and the remaining fields will be insufficient for future land application needs. These
constraints will be used to define and evaluate alternatives in subsequent chapters.

2.2 Planning Area

The City of Jefferson is the county seat of Jefferson County, located in the southcentral portion of
Wisconsin approximately 35 miles east of Madison and 50 miles west of Milwaukee. Nearby
municipalities include the City of Lake Mills (9 miles northwest), the Village of Johnson Creek (6
miles north), and the City of Fort Atkinson (6 miles south). The Town of Jefferson abuts the City
to the south, east, and west, and the Town of Aztalan borders the City to the north. US Highway
18 passes through Jefferson and Interstate 94 passes 6 miles to the north.

The City of Jefferson adopted its most recent Comprehensive Plan in 2020. The Planning Area
for this Facilities Plan includes the planning area from the City’s 2020 Comprehensive Plan and
covers all land within the City boundaries, which encompasses approximately six square miles,
as well as the unincorporated areas located within a 1.5-mile extraterritorial jurisdiction (ETJ) of
the City boundaries.

The current sanitary sewer service area is primarily within Jefferson’s incorporated boundaries.
The City also serves several residences and commercial entities to the east of the City boundary.
Future sanitary sewer service area may include growth into rural areas, including the City’s ETJ.
The City’s Comprehensive Plan identifies planned areas for utility service, considers appropriate
land uses, and provides criteria for annexation and sewer service outside of the current City and
service area boundaries. A map of the sanitary service area and Jefferson zoning map is provided
in Appendix B. Figure 2-1 shows a map of the current incorporated boundaries.
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Figure 2-1. City of Jefferson municipal boundary

2.3 Facilities Plan Approach

The facilities planning process begins with an evaluation of the existing facilities in terms of both
condition and pollutant loadings followed by projection of future design parameters using historical
data and appropriate demographic projections. Alternatives are developed and compared to
determine a viable and cost-effective option that will meet the community’s needs for the next 20
years. The period of 2025 through 2045 is evaluated in this plan. Although a 20-year time frame
is used for planning, alternatives development, and evaluation, needs beyond 20 years may be
considered as a part of qualitative considerations within the plan.
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Chapter 3 presents a detailed evaluation of existing equipment and building conditions, as well
as an accounting of the existing loading data to the treatment facility. The baseline loading
parameters for the facility include values for flow, biochemical oxygen demand (BOD), total
suspended solids (TSS), ammonia and total Kjeldahl nitrogen (TKN), and phosphorus. All are
used for process design, and BOD, TSS, ammonia, and total phosphorus are regulated by the
facility’s current discharge permit.

Chapter 4 presents the projected loads for the WWTF. Future flows and loads are based on
population projections, future land use, and consideration of the needs of current and future major
dischargers to the City’s facility. Projections are based on information from the City of Jefferson’s
2020 Comprehensive Plan, U.S. Census rata, and Wisconsin Department of Administration
(DOA) population estimates and projections. Review and approval by the City and regional
planning entities is a crucial step, since these projections potentially have far-reaching impacts
for the design of future facilities. There is no regional planning commission for Jefferson County,
but the projections have been approved by the City and are consistent with those produced by
DOA.

The design loads presented in Chapter 4 are used to develop preliminary design alternatives for
meeting future needs. These alternatives are presented in Chapter 5 and compared in Chapters
6 and 7. This typically includes evaluation of treatment at the existing site. For facilities that require
substantial upgrades due to age, condition, or capacity, this also typically includes the alternative
of treatment at a new treatment facility site.

Alternatives must have the capacity to meet the anticipated water quality limits of future discharge
permits. If an increase in the design capacity or change in outfall location is required or
considered, then a request for planning effluent limits is made to the Wisconsin Department of
Natural Resources (WDNR) based on the projected loading parameters. This request and
projected permit limits are presented in Chapter 4.

The selection of the recommended alternative is based on both economic and non-economic
evaluations in Chapters 6 and 7. The economic analyses include capital, operation and
maintenance, replacement fund, and 20-year present worth cost evaluations for each alternative.
Non-economic evaluations consider such factors as ease of operation, future growth potential,
impacts to residents, and an environmental assessment.

Chapter 8 presents the potential environmental impacts and mitigative measures for the
recommended alternative. Potential funding sources and impacts to user rates are described in
Chapter 9. This chapter also presents an estimated schedule for implementation based on the
anticipated timelines for design and construction as well as adequate time for the community to
secure project funding and undertake the associated debt load.

2.4 Community Engagement

Community engagement is an important aspect of all public infrastructure projects. If modifications
to the WWTF will cause new residences or businesses to be within 500 feet of the treatment
facility, City staff will do in-person outreach and solicit written feedback from newly impacted
owners and residents. A public hearing will be held to present planning considerations, inform the
public of the need for a project, and receive feedback on the draft report from the public. Those
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will be incorporated into the non-economic considerations in Chapter 7. Additional public
engagement has occurred and will continue at meetings of the City Council and its Committee of
the Whole so that the public has had and will have the opportunity to stay informed, ask questions,
and provide feedback as the process progresses.
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3. EXISTING CONDITIONS

3.1 Description of Planning Area

The following sections describe the features and setting for the City of Jefferson’s planning area,
as defined in Section 2.2, and its existing WWTF. The WWTF site is located on East Henry Street
on the south side of the City and west bank of the Rock River, to which the WWTF discharges.
The particular river segment in Jefferson is the Middle Rock River Watershed of the Upper Rock
River Basin.

3.1.1 Climate

Typical of the Great Lakes region, the City experiences cold and snowy winters, hot summers,
and moderate springs and autumns. The temperature ranges from an average of 19°F in January
to 71°F in July. The average annual precipitation is 37 inches, the majority of which falls in April
through September. Typically, the month of June is the wettest and January is the driest.

3.1.2 Physical Setting

The City of Jefferson falls entirely within the Southeast Glacial Plains Landscape. The topography
in the City of Jefferson was shaped over 10,000 years ago by Wisconsin’s most recent period of
glacial activity. The landscape is characterized by glacial till plains and gently rolling moraines
and drumlins that were formed by material deposited along the edges of the ice sheet during the
glacier’s retreat.

The City does not have any national or state natural areas or wildlife areas within its boundaries.
The Glacial Drumlin State Trail, which is used by cyclists, pedestrians, and snowmobiles, passes
immediately north of the City boundaries. The Jefferson Marsh State Wildlife Area is located east
of the City. This area encompasses 3,000 acres and includes the Jefferson Tamarack Swamp
State Natural Area.

Elevations in the City range from approximately 790 feet to 980 feet above mean sea level
(AMSL). The elevation at the Jefferson WWTF site is approximately 810 feet AMSL according to
digital topographic maps available on the Jefferson County Public GIS Viewer.

3.1.3 Soils

The Natural Resources Conservation Service (NRCS) soil resource reports for the WWTF site
and general planning area including the ETJ are included in Appendix C. Loams, including silt,
sand, and clay loams, dominate the planning area.

According to the NRCS report, Yahara fine sandy loam, which is a loam over stratified layers of
sandy and silty lacustrine deposits, is the predominate soil at the wastewater treatment plant site.
Yahara fine sandy loam is somewhat poorly drained. However, most of the WWTF site and areas
to the south were previously filled. Evaluations conducted during previous construction projects
indicated that portions of the site soils have unfavorable bearing capacity. This is consistent with
the bounds of the mapped and apparent floodplain boundaries, which cross into the WWTF.
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3.1.4 Surface Water Resources

Surface water resources within the City boundaries include the Rock River and the Crawfish
River. Surface waters within the City’s extraterritorial jurisdictional area include portions of the
Jefferson Marsh and Tamarack Swamp. Multiple unnamed tributaries to the Rock River, Crawfish
River, Jefferson Marsh, and Deer Creek, which flows from Jefferson marsh to the Rock River east
of Fort Atkinson, are also in the planning area. The mouth of the Crawfish River at its confluence
with the Rock River defines the outlet of the Crawfish River 10 digit hydrological unit (HUC 10)
and the remaining surface waters are within the Johnson Creek-Rock River HUC 10.

The WWTF discharges to the Rock River approximately two-thirds of a mile downstream of its
confluence with the Crawfish River. According to the WDNR PRESTO-Lite model results, the
subwatershed for the Jefferson WWTF outfall is approximately 1,854 square miles. The
subwatershed is primarily agricultural (70%), wetland (13%), urban (8%), and forested areas
(5%). The PRESTO-Lite Watershed Delineation Report is provided in Appendix D.

The Rock River and Crawfish River are warm water sport fisheries under the Fish and Aquatic
Life classification and have a Public Health and Welfare designated use. Neither the Rock River
nor downstream waters within the State are used for public water supply. Both rivers are impaired
for total phosphorus and total suspended solids and are a part of the Rock River TMDL, which
was approved by the EPA for both pollutants in 2011.

3.1.5 Floodplains

Portions of the City of Jefferson are susceptible to flooding because the Crawfish and Rock Rivers
flow through the City. The highest recorded flood in Jefferson came during a sustained flooding
event in June, 2008 that was estimated by the USGS" as between a 0.2-4% annual chance (25
to 500-year recurrence interval). Following flooding, several buildings were floodproofed and the
City acquired and eliminated numerous structures due to flood risk.

Flood hazard area boundary maps produced by the Federal Emergency Management Agency
(FEMA) were reviewed for the existing WWTF site. The 1% annual chance (100-year recurrence
interval) flood elevation adjacent to the wastewater treatment facility site ranges from 788.1 to
788.2 ft AMSL from south to north. The FEMA floodplain map can be found in Appendix D.
Besides at entrances on Riverview Drive, East Henry Street, and South Tensfeldt Avenue, the
WWTF and adjacent Public Works Building site is surrounded by flood berm (crown height 790.7
ft AMSL) or floodwalls (top of wall 792.0 ft AMSL). The roadway entrances are set at 789 ft AMSL
and are intended to be sandbagged to raise flood protection to the top of berm elevation. All of
these were raised following the 2008 flood event to provide a greater level of protection. Most of
the site is shown as within the 1% annual change flood fringe, and the eastern berm along the
edge of the plant is shown as the edge of the floodway. The WWTF lacks a dry land access during
the 100-year flood.

During the 2008 flood, the City successfully diked the WWTF with sandbags to prevent flooding.
A USGS streamgage just downstream of South Main Street (approximately 1,000 feet upstream

T USGS. Flood of June 2008 in Southern Wisconsin: Scientific Investigations Report 2008-5235
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of the WWTF) measured a peak flood height of 788.57 ft AMSL, approximately 2 inches higher
than the reference flood elevation at that location. No subsequent floods have required
sandbagging to protect against flooding, though 2008 was the highest flood elevation in recent
history.

3.1.6 Wetlands

As discussed in 3.1.4, the Jefferson Marsh and Tamarack Swamp lies along the eastern edge of
the planning area. There are several mapped wetlands within City boundaries and additional
mapped wetlands located throughout the planning area, primarily adjacent to rivers and tributary
waterways within the planning area.

Based on a review of available resources, including the WDNR Surface Water Data Viewer and
Wetland Inventory, there are no mapped wetlands within the footprint of the existing WWTF site.
Soils north and south of the plant site are identified as maximum extent wetland indicators, and
mapped wetlands are found on the same parcel as the wastewater treatment facility south of the
existing Jefferson Public Works Facility. Due to previous fill, some of these wetlands likely no
longer exist.

3.1.7 Groundwater

Potable water in Jefferson County primarily comes from three aquifers. The shallowest is within
primarily sand and gravel from glacial drift. The Galena-Platteville aquifer, which is comprised of
dolomite, is the next deepest aquifer, and the deepest aquifer is sandstone.

According to the Wisconsin Water Quantity Data Viewer, groundwater supplies all the water for
domestic, commercial, and industrial uses in the City of Jefferson. The City provides water to its
water utility customers from four groundwater wells (Wells 2, 3, 4, and 5) that are located
throughout the City. The wells are approximately 770 to 925 feet deep. The City’s wells draw from
sandstone (Jordan/St. Lawrence/Tunnel City/Wonewoc) and Dolomite (Prairie Du Chen) aquifers.
Groundwater for the area is considered very hard, with raw water sampling from 2019 at each
well indicating hardness levels over 400 mg/L as calcium carbonate (CaCO3).

3.1.8 Agriculture

Agriculture accounts for approximately 32% of existing (2019) land use within the City, and
agricultural dominates the landscape within the City’s ETJ. Jefferson County is Wisconsin’s
largest producer of poultry products including eggs and is responsible for 3% of the State’s total
agricultural sales.

The current treatment facility site is zoned as an agricultural district, and portions of the City-
owned parcel south of the Public Works facility are rented for farming.
3.1.9 Historic and Cultural Assets

The City of Jefferson has 312 historic structures, located primarily in the downtown area, on the
Wisconsin Historical Society’s (WHS) Architectural and History Inventory. Ten properties in the
City are listed on the National Register of Historic Places. There are more than 30 archaeological
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sites within the City according to the WHS inventory including cemeteries, effigy mounds, and
campsites/villages.

Numerous archaeological resources are located near the City but outside the incorporation limits.
These include numerous effigy mounds, which are often perched on the moraines that overlook
the Rock and Crawfish Rivers, and the remnants of an ancient village which is located in Aztalan
State Park.

3.1.10 Population and Land Use

The City of Jefferson WWTF planning area is described in Section 2-1. Maps and information on
existing land use within this area are taken from the City of Jefferson Comprehensive Plan from
January 21, 2020. Existing land use is summarized in Table 3-1 below and maps are provided in
Appendix B. Land use within the City is primarily agriculture/rural (32%), single-family residential
(18.4%), and rights-of-way (13.3%). A small portion of the City is not served by sanitary sewer.

Table 3-1. City of Jefferson Land Use

Land Use Acres Percent
Agriculture/Rural 1,235 32%
Community Commercial 103 2.7%
Community Facilities 428 11%
Downtown 10 0.2%
General Industrial 156 4.0%
Light Industrial 55 1.4%
Mixed Residential 104 2.7%
Neighborhood Commercial 8 0.2%
Office 4 0.1%
Parks and Open Space 258 6.7%
Right of Way 513 13%
Single Family Residential - Rural 35 0.9%
Single Family Residential - Sewered 674 18%
Surface Water 119 3.1%
Two-Family Residential 40 1.0%
Vacant Land 105 2.7%
Total* 3,847 100%

*Values may not sum to total due to rounding

The population of Jefferson increased steadily from 1980 through 2010 with about 41% growth
over the 30-year period (1.4% annual growth), according to the U.S. Census Bureau. Table 3-2
summarizes recent Census Data for the City.
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Table 3-2. City of Jefferson Census Population

Year Population
1970 5,429
1980 5,647
1990 6,078
2000 7,338
2010 7,973
2020 7,793

Between 2010 and 2020, the Census population decreased by 180 people (0.2% annual
decrease. The DOA population estimations for 2020 through 2025 suggest a stable to slightly
growing population.

Due to discrepancies between the 2020 DOA population estimate (7,935) and 2020 Census
(7,793), an adjustment factor of 0.982 was applied to 2017 through 2021 DOA population
estimates for use in this document. The 2022 DOA population estimate appears to account for
the 2020 Census and therefore 2022 and later estimates were not adjusted.

According to the 2024 billing cycle for the sewer utility, the City of Jefferson serves 2,730
residential customers, 258 commercial or industrial properties, 41 public authority sources, and
59 multifamily residences. Of those, 8 residential customers and 3 commercial customers are
outside of the City. Census and DOA estimates do not cover the residences outside of the City
boundaries nor do they account for unsewered residences within the City. The residential
customers outside the city represent approximately 18 additional people in the service area,
assuming 2.3 people per household, which was the City average in the 2020 Census. Unsewered
residential use accounts for 35 acres of the City. For this Facilities Planning Document,
unsewered residences and associated population within the City were assumed to equal the
sewered residences outside the City. The current base population was assumed to be 7,792, the
Census-adjusted average DOA population estimates from 2017-2024. Projected population
changes will be used to estimate future flows and loadings in Chapter 4.

3.2 Description of Existing Facilities - Sanitary Sewer Collection System

Jefferson’s sanitary sewer collection system includes gravity sewer, lift stations, and associated
pressure sewer.

3.2.1 Sanitary Sewers

The sanitary sewer collection system includes approximately 41 miles of gravity sewer pipes
ranging in size from 6 to 24 inches in diameter, approximately 860 manholes, and force mains
totaling approximately 1.1 miles in length. There are a total of six pumping stations owned by the
City. The sanitary sewer map is provided in Appendix E and Table 3-3 lists the various pipe sizes
and lengths included in the sewerage system. Additional collection system information can be
found in Appendix E. Pipe materials include clay, concrete, ductile or cast iron, and PVC.
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Table 3-3. Sanitary sewer summary

Type & Diameter Length (ft)

Gravity
6-inch 647
8-inch 153,008
10-inch 23,419
12-inch 20,970
15-inch 6,514
18-inch 1,940
21-inch 553
24-inch 7,280

Force Main
4-inch 991
6-inch 2,173
8-inch 2,620
12-inch 40

Wastewater enters the WWTF at the northwest corner of the site through three gravity mains.
Flow from east of the Rock River crosses the River in a 21-inch conventional interceptor
immediately north of the WWTF, which discharges to a manhole, transitions to a 24-inch sewer,
and enters the influent lift station. A 24-inch interceptor serves most of the City west of the Rock
River, while a 10-inch interceptor serves the southwestern portion of the City. These two sewers
combine in a manhole west of Structure 10 before discharging to the influent wet well separately
from the interceptor that serves connections east of the River.

A 2011 evaluation of the east side interceptor identified a need to increase the size of most of that
interceptor from primarily 18-inch to 24-inch diameter. Much of the interceptor has been re-laid
with larger pipe in conjunction with other construction including streets reconstruction and the
most recent upgrade of Lift Station #3. However, a 1-block section of the interceptor on West
Washington Street has not been replaced and therefore is a hydraulic bottleneck in that
interceptor. It should be re-laid.

The interceptor crossing the Rock River, which is the downstream most portion of the east side
interceptor, is reinforced concrete pipe that was installed concurrent with 1983 upgrade. Until
approximately 2017, that interceptor conveyed high strength waste from the Tyson plant in
addition to commercial and industrial wastewater from sources east of the Rock River. Due to the
age, material, and historically high BOD loadings to that sewer, it is expected that the sewer is
deteriorated. However, the sewer cannot currently be televised due to the location of manholes
in a wetland and the sustained flows that the sewer conveys.

3.2.2 Lift Stations and Force Mains

Jefferson owns and operates a total of seven lift stations located within the City’s collection system
in addition to the influent lift station at the WWTF. The following sections provide details on each
of the lift stations and their condition.
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3.2.2.1 Lift Station #1 — Mary Court

Lift Station #1 is located northeast of the northern terminus of Mary Court in southwest Jefferson.
The lift station consists of a wet well containing submersible pumps and valves and an above-
ground enclosure housing electrical and controls. Lift Station #1 discharges to a manhole one
road to the east, Edgewood Place, via a 4-inch force main. The age and capacity of the lift station’s
pumps are unknown.

The lift station should be further evaluated for rehabilitation or replacement given the expected lift
station age and a visual condition assessment. It is expected that all controls, electrical, and
mechanical equipment will require replacement. All valves should be removed from the wet well.
There are no documented capacity deficiencies for the lift station and its service area is not
anticipated to expand in the future.

" Figure 3-1. Lift Station #1
3.2.2.2 Lift Station #2 — High

Lift Station #2 sits southwest of the intersection of W. North Street and N. High Avenue in
northwest Jefferson. The lift station consists of a wet well containing submersible pumps and
valves and an above-ground enclosure housing electrical and controls. The lift station discharges
to a manhole one block west at the intersection of W. North Street and N. Pleasant Avenue via a
4-inch force main. The age and capacity of the lift station’s pumps are unknown.

The lift station should be further evaluated for rehabilitation or replacement given the expected lift
station age and a visual condition assessment. It is expected that all controls, electrical, and
mechanical equipment will require replacement. All valves should be removed from the wet well.
The lift station’s location at the corner of two streets in a narrow terrace will complicate upgrades
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and should be considered in analysis of alternatives. There are no documented capacity
deficiencies for the lift station and its service area is not anticipated to expand in the future.

Figure 3-2. Lift Station #2

3.2.2.3 Lift Station #3 — Woolcock

Lift Station #3 is at the intersection of W. Woolcock Street and N. Elizabeth Avenue in northeast
Jefferson. The lift station wet well contains two 12 hp submersible pumps, each rated for 800 gpm
at 51 ft TDH. A pressure transducer provides primary level control, with float switches as backup
control. Valves, electrical equipment, and the backup generator are housed in an adjacent
prefabricated building. The 6-inch force main discharges to a manhole approximately 250 feet
east of the lift station, prior to the railroad. The lift station was constructed in 2012.

The lift station is in generally good condition. However, replacement of the controls should be
considered due to their age and end of life for product support. No immediate expansion needs
have been identified, but the station’s capacity may need to increase if the service area of Lift
Station #6 is developed further.
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Figure 3-3. Lift Station #3

3.2.2.4 Lift Station #4 — Bayfield Court

Lift Station #4 is located within the center island of the western terminus of Bayfield Court in
northwest Jefferson. The lift station consists of a wet well containing pumps and valves and an
above-ground enclosure housing electrical and controls. The 4-inch force main runs between the
residences to the west and discharges to a manhole on N. Jackson Avenue. The age and capacity
of the lift station’s pumps are unknown.

The lift station should be further evaluated for rehabilitation or replacement given the expected lift
station age and visual condition assessment. It is expected that all controls, electrical, and
mechanical equipment will require replacement. All valves should be removed from the wet well.
There are no documented capacity deficiencies for the lift station. Extension of its service area is
not currently planned but could occur if the City expands on the northwest side.
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Figure 3-4. Lift Station #4

3.2.2.5 Lift Station #5 — Hillebrand Drive

Lift Station #5 sits southeast of the southern terminus of Hillebrand Drive in north Jefferson. The
lift station consists of a wet well and a separate valve vault. An adjacent panel houses electrical
and controls. Its 6-inch force main follows Connelly Drive before discharging at a manhole at the
intersection with N. Watertown Avenue. This sewer is tributary to Lift Station #3.

The lift station should be further evaluated for rehabilitation or replacement given the expected lift
station age and visual condition assessment. It is expected that all controls, electrical, and
mechanical equipment will require replacement.

Figure 3-5. Lift Station #5

Jefferson Facilities Planning Document 3-10
November 2025



3.2.2.6 Lift Station #6 — North Interchange

Lift Station #6 is located west of Hillcrest Lane on the west side of North Main Street on a town
island parcel. Lift Station #6 gained its alternative moniker, the lift station to nowhere, because
the wet well was originally installed around 2007, but equipment, electrical, and controls were not
installed until 2018 as part of the North Interchange Utility Expansion. Lift Station #6 is a duplex
submersible lift station with valves and electrical equipment housed in an above-grade FRP
enclosure. Each pump has a 7.5-HP motor and is rated at 300 gpm. The wet well is sized for a
firm capacity of 1,000 gpm to serve the ultimate service area. Like Lift Station #5, Lift Station #6
is tributary to Lift Station #3.

The lift station is in good condition. Further evaluation is not required.

Figure 3-6. Lift Station #6

3.2.2.7 Lift Station #7 — Southwest Industrial Park

Lift Station #7 is located in the Food and Beverage Industrial Park in the southwest of the City
and has an ultimate service area that includes the Industrial Park and would include areas beyond
the existing City boundary if utility services are extended. The station currently has three pumps
that provide a firm capacity of 517 gpm. The station discharges to a recently constructed 8-inch
PVC force main. With a pump upgrade, Lift Station #7 can be expanded to 820 gpm capacity,
which is the estimated flow for its ultimate service area.

The lift station construction was completed in 2025. Further evaluation is not currently required.

3.3 Wastewater Treatment Facility

The Jefferson WWTF treats the municipal wastewater collected by the sanitary sewerage system
within the City limits as well as multiple industrial sources. The original plant was constructed over
a century ago and was significantly upgraded in 1983 to include influent flow measurement and
sampling, comminution, grit removal, primary sedimentation, a combination of fixed film and
suspended growth biological treatment, final sedimentation, chlorine disinfection, effluent flow
measurement and sampling, effluent pumping, and discharge to the Rock River.

A subsequent plant upgrade took place in 2002 which included construction of a new influent
screening building, a new solids handling building, and a new storage garage; removal of the
existing chlorine contact tank and installation of a new ultraviolet (UV) disinfection system; various
mechanical modifications to the plant’s existing treatment processes; electrical, instrumentation,
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and controls upgrades; and site work. The project included the implementation of a Supervisory
Control and Data Acquisition (SCADA) system to control and monitor the WWTF and collection
system lift stations.

The City undertook a flood protection project in 2010 following their experience in the 2008 flood.
The project included raising the protective berm and adding a flood wall such that the entire plant
is protected from flooding up to 789 feet AMSL. With the addition of sandbags on the plant
entrances on East Riverview Drive and East Henry Street, flood protection can be raised to 791
feet AMSL. The construction also modified the Final Effluent Lift Station (Structure 50) to prevent
the entrance of flood waters, and brought the surface of East Henry Street, which is the access
to the treatment facility, to a minimum elevation of 788 ft AMSL as it approaches the WWTF.
However, this access does not meet code-required dry land access requirements for a WWTF.

Wastewater treatment currently includes preliminary, primary, secondary, and disinfection
treatment processes. Preliminary treatment processes include influent flow measurement and
sampling, mechanical screening, and grit removal. Primary treatment consists of removal of
primary solids by gravity sedimentation in the primary clarifiers and gravity thickener. Biological
treatment processes include fixed film biological treatment in biotowers, suspended growth
biological treatment in aeration basins, and removal of secondary solids by gravity sedimentation
in the secondary clarifiers. Phosphorus is removed through the addition of aluminum sulfate
(alum), typically prior to the primary clarifiers. Secondary effluent is disinfected by ultraviolet (UV)
light, and effluent flow measurement and sampling occur before effluent is discharged to the Rock
River. Effluent typically flows by gravity, but the plant can pump final effluent when the Rock River
is at an elevated stage.

Sludge treatment includes primary and secondary sludge gravity thickening, mesophilic anaerobic
digestion, and storage before liquid sludge is hauled off site by a licensed contract hauler for
application on agricultural fields. The WWTF can also mechanically thicken WAS in a dissolved
air floatation thickener (DAFT), though that is not currently in use.

Refer to Appendix F for site plans of the existing WWTF. Existing facilities, equipment, and
processes are described in more detail below.

The following structures are present on the Jefferson WWTF, with construction dates noted in
parenthesis:

10 — Headworks Building (1983)

12 — Screening Building (2002)

15 — Primary Splitter Box (1983)

20 — Primary Clarifiers (pre-1983)

25 — Biotower / Aeration Basins (1983)

30 — Mixed Liquor Splitter Box (1983)

35 — Final Clarifiers (1983)

48 — UV Disinfection (1983)

50 — Final Effluent Pump Station (1983)
55 — Primary Sludge Blending Tank (pre-1983)
60 — Sludge Thickener (1983)

65 — Sludge Digestion Building (pre-1983)
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68 — Solids Handling Building (2002)
70 — Sludge Storage Tank (1983)
75 — Administration Building (1983)
78 — Storage Garage (2002)

80 — Control Building (pre-1983)

85 — Chemical Building (pre-1983)

All the major structures are over 20 years old and most are more than 40 years old. Most
structures need repair or replacement, and nearly all equipment is at or past its useful life. Major
concerns with the facility are related to structure age and wear, equipment serviceability,
treatment processes’ hydraulic and loading capacities, and operator safety. Upgrades to the
facility will be discussed in the following sections of this report. Overall needs include
improvements to electrical and controls; lighting; heating, ventilation and air conditioning (HVAC)
systems; energy efficiency; and building upgrades such as windows, doors, and finishes.

3.3.1 Headworks Building (Structure 10)

Influent wastewater enters the WWTF at the Headworks Building (Structure 10) which was
constructed in 1983. The Headworks Building consists of a below-grade concrete structure
containing a manual bar screen, Parshall Flume, and an influent wet well; an outdoor grit chamber;
and an at-grade building containing the grit washer room, blower room, and pump access room.

Influent wastewater flow enters the headworks from two 24-inch interceptor sewers. Cast iron
sluice gates, installed in 2002, are located on each interceptor sewer’s discharge; these are
corroded but remain serviceable. Flow from the two interceptors combines in the influent channels
which are largely covered by grating that needs replacement. The concrete is generally in good
condition but requires coating to prevent future deterioration.

After entering the influent channel, the wastewater flows through a manual bar screen that is at a
45-degree angle and has 1-1/2 inch wide openings to remove large debris to prevent damage to
the influent pumps prior to fine screening. The bar screen must occasionally be manually cleaned
by an operator using a rake. The manual bar screen is in good condition.

I
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Figure 3-7. Str. 10 - Manual Bar Screen
Influent flow is measured at a 9-inch Parshall flume. Channel modifications or upsizing the flume

may be necessary as flow occasionally bypasses the flume during high flow conditions. The
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influent channel contains a weir that is designed to divert a portion of the flow past the Parshall
flume when the influent flow rate exceeds approximately 3.33 million gallons per day (mgd).

e Flume capacity: 3.33 mgd
o WWTF peak hour rated capacity: 7.694 mgd
o Estimated observed peak hour: 8.57 mgd

Influent samples can taken from downstream of the Parshall flume and transported via tubing to
the nearby refrigerated influent sampler. A 2-inch PVC carrier pipe provides a conduit for the
tubing from the sample point to the sampler location. However, since the facility does not currently
utilize mechanical thickening, influent samples are currently taken in the Screening Building
(Structure 12).

Figure 3-8. Str. 10 - Influent Channels and Influent Wet Well

After flow measurement and sampling, wastewater flows to the 24,000-gallon influent wet well.
The influent wet well currently contains one submersible mixer which was installed in 2002 to
prevent solids settling and stagnant conditions. Mixing in the influent wet well is inadequate.

Four pumps, connected in pairs to one of two discharge headers, serve the influent wet well.
Influent pump number 2 and 4 were installed in 1983 and are each capable of pumping 1,650
gpm at 38.5 feet TDH. Influent pump numbers 3 and 5 were installed in 2002 and are each
capable of pumping 1,890 gpm at 50 feet TDH. With the largest pump out of service, the rated
firm capacity of the influent pumping station is 5,290 gpm or 7.62 mgd.

Each pump’s discharge piping, check valve, and plug valve and the connections to the common
piping headers are located in the Pump Access Room, located immediately above the wet well.
The 12-inch discharge pipes convey wastewater to mechanical screening in Structure 12.
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Figure 3-9. Str. 10 - Pump Access Room piping

The pumps have reached the end of their service life and need replacement. Additionally, the
rated pump capacity with the largest out of service (firm capacity) is marginally less than the
WWTF’s rated peak hour capacity, and the estimated observed peak hour flow exceeds the firm
influent pump capacity.

e Firm influent pumping capacity: 7.62 mgd (5,290 gpm)
o WWTF peak hour rated capacity: 7.694 mgd
o Estimated observed peak hour: 8.57 mgd

After screening in Structure 12 (discussed below), wastewater returns to Structure 10 for grit
removal in an aerated grit chamber. In an aerated grit chamber, air is added to wastewater to
speed the settling of grit, which is comprised of high-density solids, and the grit is withdrawn from
the bottom of the chamber by the grit pump. The grit chamber is 14 feet by 14 feet and operates
at approximately 12.5 feet side water depth. Air is provided by two blowers located in the Blower
Room of Structure 10. Following grit removal, forward flow passes to Structure 15 (Primary Splitter
Box). The grit removal equipment and slide gates through which the flow passes require
replacement due to age and condition. Additionally, other technologies are more effective for grit
removal than aerated grit chambers and should be considered. Finally, the Blower Room should
be treated as a rated space due to its proximity to the influent wet well, but it contains motor
control centers (MCCs) for headworks equipment, which are unsuitable for that environment.

e Grit chamber capacity at 3 minutes retention time: 8.8 mgd
e  WWTF rated peak hour flow capacity: 7.694 mgd
e Estimated observed peak hour flow: 8.57 mgd
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Grit slurry is pumped from the grit chamber to a WEMCO grit classifier to remove grit from the
liquid stream. Both the grit pump was installed in 1983. The grit classifier was replaced in kind
with a used unit in 2025; this is not pictured in Figure 3-11. Both are past their design life and
need to be replaced. Additionally, there is inadequate working space in the grit handling room.
Additional space should be provided for grit handling and separately, electrical.

Figure 3-11. Str. 10 - Grit Pump and Classifier

3.3.2 Screening Building (Structure 12)

The Screening Building (Structure 12) was constructed in 2002 and contains a Vulcan mechanical
step screen with 6 mm (1/4 inch) openings to remove large solids not previously removed by the
manual bar screen. The screened solids are washed and compacted in a unit that sits behind the
screen and discharges into a dumpster for disposal. The mechanical screen was installed in 2002
to replace the existing comminutor. The screen was installed at a 45-degree angle to
accommodate elevated grease load. It is sized for a peak hourly flow of 7.7 mgd. The screening
channel is 3 feet wide, 4 feet, 8 inches deep and 15 feet long. The mechanical screen remains in
generally good operating condition, though several of the plates have been damaged, and the
facility experiences an unusual number of rags that are not captured by the screen. Electrical
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controls for the mechanical screen need to be upgraded, and rehabilitation of the entire unit should
be considered.

The estimated peak hour flow exceeds the design capacity of the screen. Its capacity and the
implications to the hydraulic profile should be further evaluated.

Figure 3-12. Str. 12 - Mechanical Step Screen

¢ Mechanical Step Screen capacity: 7.7 mgd
o WWTF peak hour rated capacity: 7.694 mgd
o Estimated observed peak hour: 8.57 mgd

Influent samples are currently taken from the influent screening channel, as noted above.
Sampling is in proportion to the influent flow but can also be done at a specific time interval. The
influent sampler is several years old and generally in good condition.

3.3.3 Primary Splitter Box (Structure 15)

The Primary Splitter Box (Structure 15), constructed in 1983, divides flow between the four
primary clarifiers and the gravity thickener. The top of the 10-foot by 8-foot concrete structure sits
approximately 4 feet above grade. Stop plates are used to isolate individual clarifiers for service.
The weirs at the primary splitter box lack flexibility because they are not adjustable, which causes
hydraulic limitations under peak flow conditions. The weirs are beyond their service life and
require replacement. Additionally, the splitter box may need to be altered or replaced to
accommodate changes to primary clarification and use of the gravity thickener.

3.3.4 Primary Clarifiers (Structure 20)

The Primary Clarifiers (Structure 20) were constructed prior to 1983 and consist of four
rectangular primary clarifiers that operate in parallel. The primary clarifiers are numbered 1
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through 4, generally oriented from north to south. The Sludge Thickener (Structure 60) is typically
operated as a combined thickener/primary clarifier. Its condition is discussed in Section 3.3.11.

Primary clarifiers nos. 1 and 2 are each approximately 24 feet by 41 feet by 7.5 feet deep, and
primary clarifiers nos. 3 and 4 are each approximately 20 feet by 41 feet by 7.5 feet deep. Each
primary clarifier contains a mechanical rake mechanism which moves sludge which has settled
at the bottom to one end of each tank for removal by pumping, as well as a revolving scum trough
at the surface. Forward flow passes under baffles, flows across a weir, and exits each primary
clarifier through a suspended launder.

The mechanical components (rakes and drives) on the primary clarifiers are past their service life
and require replacement. The concrete above the water line in the primary clarifiers has significant
deterioration and needs rehabilitation, while the concrete below the water line is generally in good
condition and only requires inspection and possibly spot repairs.

The primary clarifiers are shallow compared to the 10 feet minimum recommended by the Ten
States Standards, though their depth meets NR 110 requirements (7 feet minimum). While the
operators have not observed solids spill-over which could overload the secondary treatment
process (biotowers, aeration basins, and final clarifiers), they have observed rising sludge
blankets during peak flow events and when receiving high-strength waste from industries. The
operators routinely increase the proportion of forward flow to the gravity thickener during high-
flow events to avoid discharging primary solids from the clarifiers to the secondary process.

The combined primary clarification capacity (Primary Clarifiers plus Sludge Thickener) is
marginally deficient under peak flow conditions based on an estimated 5% recycle at peak
conditions and 10% recycle under average conditions. The surface overflow rate (SOR) exceeds
the allowable SOR in NR 110 (1,500 gpd/ sq ft) but is within the Ten States Standards
recommended SOR (1,500 to 2,000 gpd/sq ft). The clarifiers have adequate capacity under
average day conditions. The clarifiers should be evaluated in conjunction with projected flows and
loads to determine if they are adequate for current and future conditions.

uge- VLTI HIE

Figure 3-13. Str. 20 - Primary Clarifier 4

e Peak hour capacity with gravity thickener: 7.43 mgd
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o WWTF peak hour rated capacity: 7.694 mgd
o Estimated observed peak hour: 8.57 mgd
o Estimated observed surface overflow rate with gravity thickener: 1,730 gpd/sf

3.3.5 Biotowers / Aerations Basins (Structure 25)

The Biotowers / Aeration Basins Structure (Structure 25) was constructed in 1983. The large
concrete structure houses an intermediate lift station, two biotowers, three aeration basins, the
pump access room, and the blower room Each biotower is 24 feet by 28 feet by 20 feet deep.
Each aeration basin is 55 feet by 50 feet and operates at approximately 16 feet side water depth,
which results in a volume of approximately 331,000 gallons for each aeration tank.

Effluent from the primary clarifiers and return activated sludge (RAS) from the Final Clarifiers flow
by gravity into a wet well within Structure 25. Four submersible solids-handling centrifugal pump
the mixed liquor to the top of the biotowers. The combined capacity of the pumps with 1 out of
service is 6,059 gpm. Under peak design flow, approximately 15% of flow is designed to bypass
the biotowers and is pump directly to the aeration basins.

The pump access room contains a check valve and plug valve for each pump discharge line; a
common pipe header that conveys flow to the top of the biotowers; and metal hatches and a hoist
for pump removal. The pumps, valves, hatches, and hoist in the pump access room require
replacement. In addition, equipment in the pump access room needs to be complaint with the
room’s Class |, Division 2 hazardous location rating.

AP

Figure 3-14. Str. 25 - Pump Access and Blower Rooms

At the top of the biotowers, wastewater is sprayed over a wooden slat latticework and flows
downward through the biotowers for fixed-film biological treatment. The City has replaced some
of the upper latticework, but it is generally thought to be in very good condition.

After passing through the biotowers, flow passes through aeration basins for suspended growth
biological treatment. There are three aeration basins that operate in parallel and contain fine
bubble diffusers to aerate and mix the mixed liquor. Currently Aeration Basins Nos. 1 and 2 are
in operation, while Aeration Basin number 3 is not being used. All process gates, the grating and
handrail are past their service life and need to be replaced. Most of the original ceramic diffusers
have been replaced with EPDM membrane diffusers. Any remaining ceramic diffusers are past
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their design life and should be replaced. Supplementary mixing in the aeration basins should be
evaluated for low-loading conditions.

Low-pressure air is provided by six positive displacement rotary lobe blowers located in the blower
room, ranging from 7.5 hp to 75 hp. Several blowers have failed and all are past their service life
and need to be replaced. Removal of blowers from the blower room for major service or
replacement requires removal of the metal stairway; improved access or relocation of the blowers
should be considered.

The blower room also contains chemical feed pumps and storage tanks for addition of polymer at
the Final Clarifier Splitter Box when required. This chemical feed system is not currently in use
and should be removed to provide additional working space.

The secondary treatment process has adequate capacity under current conditions, and with minor
modifications such as tank baffling and increased blower sizing could reliably accommodate
higher BOD and TKN loads.

The below capacities represent the total BOD load discharged from the primary clarifiers that can
be treated by the biotowers and aeration basins. Total available capacity is based on annual
average BOD loading of 150 Ib/kcf/d to the biotowers and 30 Ib/kcf/d to the aeration basins, while
maximum month loadings are based on 200 Ib/kcf/d and 40 Ib/kcf/d, respectively.

e Basin BOD capacity: 6,200 Ib/d annual average; 8,300 Ib/d maximum month
e Rated basin BOD capacity: 5,864 Ib/d annual average; 7,963 Ib/d maximum month
e Current basin BOD loading: 1,110 Ib/d annual average; 1,560 Ib/d maximum month

—
=

Figure 3-15. Str. 25 - Biotowers/Aeration Basin and wastewater distributors

3.3.6 Final Clarifier Splitter Box

The Final Clarifier Splitter Box (Structure 30) was constructed in 1983 and is located near the
Final Clarifiers (Structure 35). Mixed liquor from the Aeration Basins (Structure 25) flows by gravity
to the Final Clarifier Splitter Box, which divides flow between two final clarifiers using weir gates.
A coagulant such as ferric chloride or aluminum sulfate and polymer settling aid can be added at
the Final Clarifier Splitter Box.
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3.3.7 Final Clarifiers (Structure 35)

The two final clarifiers (Structure 35) were constructed in 1983. Each clarifier is 60 feet in diameter
with a 12-foot side water depth. The clarifiers each have a mechanical sludge and scum collection
mechanism and are covered by aluminum domes. Sludge flows by gravity to common RAS and
WAS wet wells between the two clarifiers. Telescoping valves with electric valve actuators are
used to adjust the flowrates of the RAS and WAS streams to the respective wet well. The flowrate
of the RAS and WAS streams are measured at Parshall flumes downstream of each telescoping
valve.

Under peak hour conditions, the current estimated surface overflow rate (SOR), 1,561 gpd/sq ft,
and design SOR, 1,361 gpd/sq ft, exceed the maximum allowable SOR in NR 110 of 1,200 gpd/sq
ft. However, the facility has not observed a deterioration in treatment performance under high-
flow conditions. Additionally, the solids loading rate under both rated and current peak hour
conditions are well below that allowed under NR 110. Additional clarifier capacity should be
considered in conjunction with future flow projections.

Figure 3-16. Strs. 30 and 35 - Final Clarifier Splitter and Final Clarifiers

Improvements needed at the Final Clarifiers include concrete repair, replacement of mechanical
drives, and conversion to full surface skimmers. The telescoping valves should be replaced due
to age. Return activated sludge pumping should be considered in lieu of valve replacements to
improve process control.

e Peak hour capacity: 6.79 mgd; 11,300 Ib/hr MLSS
o WWTF peak hour rated capacity: 7.694 mgd; 8,300 Ib/hr MLSS
o Estimated observed peak hour: 8.57 mgd; 9,550 Ib/hr MLSS

3.3.8 UV Disinfection (Structure 48)

Ultraviolet (UV) disinfection (Structure 48) replaced chlorination in the 2002 upgrade. The
structure consists of a concrete channel structure that contains an ultraviolet (UV) light disinfection
system, effluent flow monitoring, and effluent wastewater sampling.

The Trojan 3000+ UV disinfection system is original to the 2002 construction. The system includes
two banks of UV lamps that operate in series. Each bank has its own power distribution center,
an automatic lamp cleaning system, and a control system that modulates power to the UV lamps
depending upon effluent flow rate. The disinfection equipment was sized for the peak flow flow
rate of 7.694 mgd, effluent total suspended solids of 30 mg/L, and treatment to less than 400 fecal
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coliform per 100 mL as a monthly geometric mean at a flow rate of 6.00 mgd. A flow control gate
is located downstream of the UV system to ensure continuous submergence of the lamps and an
overflow weir permits bypassing of the gate to prevent equipment damage if the effluent flow rate
exceeds the peak design condition. The UV system is past its service life and needs to be
replaced. In addition, electrical improvements are needed to integrate the disinfection system into
the plant’s SCADA system.

Effluent flow is monitored at a 12-inch Parshall flume located downstream of the UV system. The
flume has adequate capacity at both the observed peak flow and the WWTF’s rated capacity.

Figure 3-17. Str. 48 - UV Disinfection
Disinfection peak capacity: 7.694 mgd hydraulic; 6.00 mgd with full kill
Flume Capacity: 9.37 mgd
WWTF rated influent capacity: 7.694 mgd peak hour; 4.894 mgd peak day
Estimated observed maximum influent flow: 8.57 mgd peak hour; 6.07 mgd peak day

3.3.9 Final Effluent Pump Station (Structure 50)

Under normal conditions, final effluent flows by gravity from UV Disinfection (Structure 48) through
the Final Effluent Pump Station (Structure 50) to the final outfall into the Rock River. However,
final effluent must be pumped to prevent excessive surcharging and overflow within the WWTF
at a high river stage. The Final Effluent Pump Station was constructed in 1983 and consists of a
concrete structure containing two submersible axial-flow pumps, each with a capacity of 4,800
gpm at 13.5 foot TDH. A steel structure is located on top of the Final Effluent Pump Station with
a portable hoist to raise the pumps as necessary for maintenance.

In 2002, the Final Effluent Pump Station was modified to permit the use of portable, diesel-driven
pumps to provide additional capacity. Permanent suction and discharge piping was installed to
allow the quick coupling of two portable pumps to the effluent wet well and to the discharge at the
river. The total flow to the final pumping station includes the influent wastewater to the WWTF
along with the storm water flow collected at the facility site due to flood control berms constructed
around the perimeter of the site. The City owns three trailer-mounted diesel-driven pumps. Two
are Godwin model CD150, each with 2,300 gpm capacity at 55 ft TDH, and one is a Thompson
of unknown capacity.
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The required capacity of the Final Effluent Pump Station is 7,470 gpm. This accounts for the
plant’s peak hour design flow of 7.70 mgd and site runoff of 3.06 mgd. The firm capacity of the lift
station with two of the City’s current diesel pumps in service and one of two permanent pumps in
service is 9,400 gpm (13.5 mgd).
g

Figure 3-18. Str. 50 - Final Effluent Pump Station
Firm pump capacity: 9,400 gpm
Firm permanent pump capacity: 4,800 gpm
WWTF peak hour rated capacity plus estimated runoff: 7,468 gpm
Estimated observed peak hour flow plus estimated runoff: 8,080 gpm

3.3.10 Primary Sludge Blending Tank (Structure 55)

The Primary Sludge Blending Tank (Structure 55) was constructed prior to 1983 and is located
near the Primary Clarifiers (Structure 20). The Primary Sludge Blending Tank is a concrete
structure measuring 18 feet by 15 feet by 11.5 feet deep that combines sludge and scum from
the Primary Clarifiers before it is pumped to the Sludge Thickener (Structure 60). Structure 55 is
not typically used.

Figure 3-19. Str. 55 - Primary Sludge Blending Tank
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3.3.11 Sludge Thickener (Structure 60)

The Sludge Thickener (Structure 60) was constructed in 1983 and is 45-foot diameter circular
concrete settling tank with mechanical sludge and scum collection. At one time the Sludge
Thickener was covered, but the metal dome has since been removed. Primary and waste
activated sludge are currently co-thickened in the unit before further processing, though WAS can
be diverted to the DAFT instead. Thickened sludge can be recirculated to the primary clarifiers to
enhance volatile fatty acid production for enhanced biological phosphorus removal (not
performed, since there are no selector basins for EBPR) or pumped to Structure 65 (Sludge
Digestion Building) by an air-operated sludge pump located in the Administration Building
(Structure 75). Thickener supernatant can be returned to the influent wet well (Structure 10) or
discharge to the Bio Tower wet well (Structure 25).

Scum from the Sludge Thickener flows by gravity to the Solids Handling Building (Structure 68)
where it mixes in the WAS Box with primary clarifier scum and WAS for subsequent thickening
prior to digestion. The latter operation reflects its typical operation as a primary clarifier.

The Sludge Thickener needs new mechanical equipment and repainting.

*
L

o

-

Figure 3-20. Str. 60 - Sludge Thickener

Capacities as Gravity Thickener:

e Maximum TSS capacity: 11,100 Ib/d
¢ Maximum month primary solids: 4,000 Ib/d
e Current Maximum month primary solids plus WAS: 2,500 Ib/d

Capacities as a Primary Clarifier are addressed in Section 3.3.4.

3.3.12 Sludge Digestion Building (Structure 65)
The Sludge Digestion Building (Structure 65) was constructed prior to 1983 and consists of three
anaerobic digesters surrounding a building with three rooms: the pump room, boiler room, and
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gas handling room. The pump room contains three sludge recirculation pumps, two sludge
transfer pumps, and controls. The boiler room contains a combination boiler/heat exchanger and
controls. The gas handling room contains gas piping, valves, and controls.

The digesters are concrete cylindrical tanks with floating metal covers. The digesters are
numbered 1 through 3, with digester numbers 1 and 2 having a diameter of approximately 40 feet
and digester 3 having a diameter of approximately 30 feet. Following the 2001 upgrade, the
digesters were intended to operate in series for acid/gas-phased anaerobic digestion but are now
being operated in parallel as single-stage high rate mesophilic anaerobic digesters.

Methane produced by the digesters is used as fuel in the boiler / heat exchanger, with excess
flared off at the gas burner. Only one digester is currently in service, and it is unknown if all three
digesters can hold water.

The cover on digester number 1 was refurbished in 1983, the cover on digester number 2 was
installed in 1983, and the cover on digester number 3 was installed in 2002 along with a center
draft tube mixing system.

The covers on digester numbers 1 and 2 are in good condition but need repainting, and
replacement may be necessary to accommodate cover-mounted mixers. The cover on digester
number 3 requires ballast modifications to prevent sinking / tipping. The gas mixing system for
digesters 1 and 2 is ineffective and requires replacement due to condition and efficacy. Insulation
on the digesters is aging and should be replaced.

In addition, the sludge recirculation pumps and sludge transfer pumps need to be replaced. The
boiler / heat exchanger has cracks in its fire tubes and needs to be removed and possibly replaced
depending on the sludge treatment process selected. The gas handling room should be renovated
to bring it to current design standards and the waste gas burner relocated.

A Al W o £ AR, 2
Figure 3-21. Str. 65 - Sludge Digestion Building exterior and pumping
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Figure 3-23. Str. 65 - Boiler/heat exchanger and waste gas burner

o Digester capacity:
. 5,050 Ib/d VS at 80 Ib/d/kcf; 31,480 gpd (NR 110 maximum)
. 6,310 Ib/d VS at 100 Ib/d/kcf
¢ Digester rated capacity at maximum month: 6,992 Ib/d VS at 132 Ib/d/kcf; 27,628 gpd
e Current estimated maximum month loading (all digesters in service): 1,700 Ib/d VS at 27
Ib/d/kcf; 12,500 gpd

3.3.13 Solids Handling Building (Structure 68)

The Solids Handling Building (Structure 68) was constructed in 2002 and is located on the west
side of the WWTF site immediately west of the Sludge Digestion Building (Structure 65).

The main level of the Solids Handling Building consists of four rooms — a thickening room
containing a Krofta Supracell circular dissolved air flotation thickener, a compressor room
containing two air compressors, a generator room that contains a Kohler emergency engine-
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generator set, and an electrical room which contains controls. The DAF thickener requires a drive
replacement but was mechanically serviceable when last run. It is not currently in use because of
low solids loading to the WWTF.

Figure 3-24. Str. 68 - DAFT

o DAF Maximum WAS capacity: 5,160 Ib/d, 95 gpm
o  WWTF Design Maximum month WAS: 5,222 Ib/d, 91 gpm
e Current Maximum month WAS: 1,330 Ib/d, 23 gpm

The basement of the Solids Handling Building contains a thickened sludge tank, two DAFT feed
pumps, two sludge recycle pumps, a thickened sludge pump, and a skid-mounted non-potable
water (W3) system. The DAFT feed pumps are progressive cavity pumps and are serviceable.
The sludge recycle pumps are rotary lobe pumps and need to be replaced. The thickened sludge
pump is an air-operated diaphragm pump and is serviceable. The non-potable water system
pumps also require replacement due to age. Due to sludge pumping and sludge storage, the
basement is a classified space under NFPA 820, and that rating carries over to the entire building
due to airspace interconnection. This should be addressed.

Figure 3-25. Str. 68 - Solids Handling Building

3.3.14 Sludge Storage Tank (Structure 70)

Digested sludge is transferred to the Sludge Storage Tank (Structure 70) which was constructed
in 1983, and has a 110 foot diameter, 20 foot water depth, and a capacity of 1.3 million gallons.
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The liquid digested sludge in the Sludge Storage Tank is at approximately 1.5% solids. Sludge
mixing is provided by three submersible mixers installed in 2002. Air mixing piping, which was
abandoned in the 2002 upgrade, is still present in the pump room.

Digested sludge is hauled off-site by a licensed contract hauler for land application.

The existing sludge loadout pump is difficult to maintain due to the below-grating location.
Improvements to pumping and piping should be evaluated. There are no known issues with the
submersible mixers, though they are original to the 2002 upgrade and are approaching the end
of their design life.

Figure 3-27. Str. 70 - Pump Room

At typical solids concentration, the WWTF has inadequate storage on site to meet the 180 days
of storage required by section NR 204.10(1)(b) of the Wisconsin Administrative Code. The WWTF
has a contract with a hauler to store and apply sludge that exceeds the on-site storage capacity.
Adequate sludge storage will be evaluated in the alternatives analysis.

e Required sludge storage capacity: 180 days
¢ On-site storage capacity at plant rating: 58 days
¢ On-site storage capacity under current conditions: 140 days
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3.3.15 Administration Building (Structure 75)

The Administration Building (Structure 75) was constructed in 1983 and houses the laboratory,
offices, restrooms, locker rooms, main electrical distribution room, SCADA control room, break
room, workshop, sludge pump room, boiler room, garage, and various storage rooms.

The sludge pump room contains four air-operated diaphragm primary sludge pumps which convey
primary sludge and scum from the Primary Clarifiers (Structure 20) and a single pump that serves
the Sludge Thickener (Structure 60). All five pumps are on common intake and discharge
headers. The pumps can discharge to either the Gravity Thickener (Structure 60) or to Sludge
Digestion (Structure 65). The pumps and associated valves require replacement due to age and
condition. In addition, the sludge pump room needs additional soundproofing and the HVAC
needs to be upgraded.

The laboratory houses all the equipment necessary for the testing required for the WPDES permit,
including tests for BOD, TSS, pH, ammonia nitrogen, total phosphorus, and chlorides. The
equipment in the lab is dated and needs to be replaced. In addition, the lab cabinetry is worn and
should be refaced or replaced.

Heat for the building is from a boiler that is approximately 40 years old and in need of replacement.

Other changes that should be considered for the Administration Building include expanding the
SCADA control room, upgrading the bathrooms and locker rooms, expanding and updating the
breakroom, increasing the number of office spaces to five, and other general upgrades to improve
condition and useability of the building.

— ' oo

Figure 3-28. Str. 75 - Exterior

3.3.16 Storage Garage (Structure 78)

The Storage Garage (Structure 78) was constructed in 2002 and consists of a one-bay
maintenance area, office, washroom, mechanical room, three vehicle parking bays, and a vehicle
wash bay. A mezzanine that is accessed via stairs from the maintenance area provides storage.

The needs of the Storage Garage include lighting upgrades, HVAC system improvements,
replacement of the existing compressor with a smaller one that is more efficient, and new
overhead doors and openers. An upgraded HVAC system should address heat distribution in the
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vehicle bays and improved ventilation. Additional storage space (approximately the size of two
vehicle bays) is also needed. The expanded storage does not need to be climate-controlled.

3.3.17 Control Building (Structure 80)

The Control Building (Structure 80) was constructed prior to 1983 and was originally the plant
headworks. The structure consists of two at-grade rooms that are currently used for general
storage. Due to site constraints and inefficient use of the space, the building needs to either be
demolished or modified for reuse.

Figure 3-29. Str. 80 - Exterior

3.3.18 Chemical Building (Structure 85)

The Chemical Building (Structure 85), located on the southwest side of Structure 25, was
constructed prior to 1983 and provides space for chemical storage and feed equipment as well
as general WWTF storage space. The building houses two chemical storage tanks, three
metering pumps, and associated chemical feed accessories. The chemical storage tanks contain
aluminum sulfate (alum) that are filled by a chemical supplier. Both tanks are filled from a single
connection point and ball valves allow tank isolation. Alum can be added at various points within
the treatment train but is primarily dosed prior to the primary clarifiers due to observed phosphorus
removal efficiency. The chemical feed rate is manually adjusted and cannot be controlled through
SCADA.

To ensure compliance with stringent effluent phosphorus limits this should be integrated with
SCADA to allow for chemical dosing paced with influent flow. Secondary containment should be
added to the chemical fill piping. Like other structures, the Chemical Building requires general
upgrades.
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Figure 3-30. Str. 85 - Chemical dosing pumps

3.3.19 Site Piping and Utilities

3.3.19.1 Site Piping

Site piping is primarily from the 1983 construction project, with some from the 2001 projects. Any
piping that is over 40 years old should be evaluated for replacement and considered as part of
any plant improvement. Future peak flows are projected in Chapter 4 and WWTF hydraulics will
be considered and improvements to site piping recommended as necessary in Chapter 5.

3.3.19.2 Electrical Service

Electrical service to the facility is supplied by Jefferson Utilities and the secondary service is 480
volt, 3 phase power. Overhead electrical lines reach the southwest corner of the site, where the
service lines transition to underground. The service lines extend to a pad mounted transformer
located north of the Administration Building (Structure 75). The main breaker on the main
switchboard in Structure 75 is rated at 1,600 amps. In general, conduit banks are throughout the
plant are concrete-encased. All components of the electrical system will be assessed for
replacement due to age.

3.3.19.3 Standby Engine-Driven Generator

A diesel-fueled engine-driven generator set is in the south of the Solids Handling Building
(Structure 68). The parallel switchgear, which will automatically switch from utility power to
generator power during a power failure, is in the Administration Building (Structure 75). The
generator was designed to provide back-up power to the WWTF in the event of a loss of utility
power. In case of a power failure, the facility must maintain at least primary treatment and, from
May through September, disinfection. Equipment that should be provided with back-up power
include forward flow pumps, RAS pumps, clarifiers, and UV disinfection equipment. The existing
generator, which was installed in 2002, is rated for 1020 kilowatts (kW). The generator was sized
to account for steady-state electrical demands of all treatment processes at the treatment facility’s
rated peak capacity.
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3.3.19.4 Water Service

Water is supplied to the WWTF by a 4-inch water main that enters the site from East Henry Street.
The main runs along the west edge of the site and in an east-west alignment through the site in
the drive north of Structures 70 and 78. A 4-inch service enters the Administration Building (Str.
75), where it is metered. The service flows through two backflow preventors arranged in series,
with process-connected water use (W2) isolated from potable water use (W1). There are several
issues with the water systems that need addressed. The 1983 construction plans indicate that
W2 serves fixtures in several structures that should be served by W1, and solvent-welded PVC
is used for water service downstream of the backflow preventers. The water systems should be
evaluated during design to ensure they conform to plumbing standards. As with process pipes,
water system pipes that are over 40 years old should be considered for replacement.

An effluent reuse system (W3) was added to the plant as a part of the 2002 upgrade. A tee in the
secondary clarifier effluent piping allows a portion of the water to flow to the lower level of
Structure 68, where the effluent reuse pumps are located. Hose bibs or process equipment
connections are provided in Structures 10, 12, 20, 25, 35, 60, 68, and 85 as well as at yard hose
bibs throughout the treatment facility.

3.3.19.5 Natural Gas

Utility-owned natural gas main runs along the west side of the site and in an east-west alignment
through the site in the drive north of Structures 70 and 78. Gas is metered and utilized at
Structures 10, 12, 68, 75, 78 and 85.

3.3.20 Controls and SCADA

Most of the existing SCADA system including the WWTF master control panel was installed at
the facility in 2002 and needs replacement or significant updates. The system is based around
Modicon (Schneider) PLCs, which require communications converters or are incompatible with
Allen Bradley PLCs. Additionally, the controls are at or beyond their design life and most are no
longer supported by the manufacturer.

The SCADA computers and remote lift station communication were upgraded as a part of a
comprehensive water system SCADA upgrade. However, no wastewater facilities controls were
upgraded as a part of that project. The wastewater SCADA upgrades should provide compatibility
with the water system SCADA.

3.4 Existing Facilities Evaluation

3.4.1 Previous Facilities Studies

Numerous studies have been completed for the City’s wastewater collection and treatment
system. These have included facilities plans focused on the WWTF in advance of the 1983 and
2001 upgrades. Studies were completed in 2000 and 2022 for the Riverview Interceptor (west of
the Rock River), 2008 for the area tributary to Lift Station #6, and 2011 for interceptors east of the
Rock River, including areas tributary to Lift Station #3.
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3.4.2 Sanitary Sewer Collection System

The City’s Capital Improvement Plan (CIP, see Appendix E) includes routine funding for
maintenance of the collection system. The CIP is a living document that is updated on a routine
basis based on ongoing studies, location of new or expanded development, and opportunities to
replace sewer concurrent with roadway reconstruction.

The following specific improvements have been identified for further consideration during facilities
planning:

¢ Increase size of East Side Interceptor on Washington Street.

e Replace and/or rehabilitate the interceptor crossing the Rock River

o Lift Stations 1, 2, and 4: Upgrade lift station mechanical, electrical equipment, and
controls. Relocate valves out of wet well.

o Lift Station 3: Upgrade controls

o Lift Station 5: Upgrade lift station mechanical, electrical equipment, and controls.

3.4.3 Wastewater Treatment Facility

Table 3-4 summarizes the design capacity of the existing WWTF and compares it to current flows
and loads.

Table 3-4. Existing Facility capacities and loadings

Baseline Conditions (2017-2024)

Parameter Units Rated Capacity Average Maximum
Annual Avg. Flow mgd 2.565 1.274 1.491
Peak Hourly Flow mgd 7.694 8.57* 10.68**
Annual Avg. Loads

BOD Ibs/day 8,377 1,974 2,138

TSS Ibs/day 7,199 2,072 2,260

NH3-N Ibs/day 306*** 193 222

Total Phosphorus | Ibs/day 210 42.2 45.2

*Estimated value of 3 maximum events

**Estimated peak instantaneous flow rate observed

**Current design capacity is 521 Ibs/day Total Kjeldahl Nitrogen (TKN). Capacity assumes that
60% of TKN is NHs-N.

The WWTF has several pressing issues and improvements that have been identified for further
consideration in this facilities plan as follows:

o Wastewater Treatment Facility-Wide

. Address floodplain and dry land access issues
. Replace all steel handrails, grating, and stairs with aluminum
. General architectural updates, including replacement of all roofs and exterior
doors
. Perform asbestos investigation and necessary mitigation
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Replace aging electrical components including power distribution, MCCs,
SCADA, instrumentation, and controls

Upgrade HVAC systems

Install new lighting systems

Improve building energy efficiency

Replace site water lines

Address ADA accessibility issues

Evaluate capacity of all process piping and condition of piping over 40 years
old.

Evaluate site gas piping

o Headworks Building (Structure 10)

Recoat concrete in wet well and channels

Replace wet well influent channel grating

Add additional wet well mixer

Consider modification of influent channels and upsizing of flow measurement
flume

Replace influent pumps

Replace valves in pump access room

Replace grit removal system and grit handling equipment

Expand grit handling room

Provide separate electrical room

e Screening Building (Structure 12)

Update electrical controls
Rehabilitate or replace screen

o Primary Splitter Box (Structure 15)

Replace existing gates or replace structure

o Primary Clarifiers (Structure 20)

Replace clarifier mechanical components
Rehabilitate concrete above water level
Consider full replacement for improved performance

o Biotowers / Aeration Basins (Structure 25)

Replace pumps, hatches, valves, and hoist

Remove polymer storage tanks

Improve access to blower room for equipment removal and repair
Repaint exterior steel surfaces

Replace steel stairs and handrails with aluminum equivalent
Replace process gates

Replace remaining ceramic diffusers

Replace blowers with more efficient equipment

Evaluate non-aeration mixing

o Final Clarifier Splitter Box (Structure 30)

Replace process gates

¢ Final Clarifiers (Structure 35)

Replace clarifier drives and install full-surface skimmers
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. Replace RAS/WAS telescoping valves or install RAS and WAS pumps.

. Repaint steel surfaces
e UV Disinfection (Structure 48)
. Replace UV system and integrate into plant SCADA system
¢ Final Effluent Pumping Station (Structure 50)
. Repaint hoist
e Primary Sludge Blending Tank (Structure 55)
. Demolish or repaint steel surfaces
o Sludge Thickener (Structure 60)
. Replace thickener mechanism
. Repaint steel
o Sludge Digestion Building (Structure 65)
. Repaint exterior steel covers
. Replace spray-on insulation
. Upgrade digesters #1 and 2 mixing system
. Modify digester #3 cover ballast to improve operation (prevent tipping)
. Overall improvements for building space, piping, HVAC, roof, accessibility
. Replace sludge pumps
. Overhaul gas handling system
. Remove boiler and possibly replace (depending on solids alternative
selected)
. Address space classification
e Solids Handling Building (Structure 68)
. Reroute DAF system effluent piping to prevent inclusion in influent sampling
and metering
. Replace DAF system controls
. Replace sludge recycle pumps
. Replace non-potable water system pumps
e Sludge Storage Tank (Structure 70)
. Improve piping configuration
. Relocate loadout pump
e Administration Building (Structure 75)
. Replace sludge pumps and valves
. Reface or replace cabinets in laboratory
. Expand SCADA control room
. Update bathrooms / locker rooms
. Expand administrative and office areas
. Replace aging HVAC system and increase soundproofing
. Replace boiler
. Replace water systems
o Storage Garage (Structure 78)
. Add additional vehicle bays for additional vehicle storage or install external
cold storage area
. Install new HVAC system, including in existing vehicle bays
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e Control Building (Structure 80)

. Demolish or repurpose and rehabilitate
e Chemical Building (Structure 85)
. Replace chemical feed system and integrate with SCADA

3.5 Existing WPDES Permit Evaluation

The discharge limits in the WPDES Permit No. WI-0024333-10-0, with an effective date of April
1, 2021, for the City of Jefferson WWTF are summarized in Table 3-5. See Appendix A for a copy
of the complete permit.

Table 3-5. WPDES Effluent Limitation Summary

Parameter Limitation
CBODs (weekly average) 40 mg/L
CBODs (monthly average) 25 mg/L

TSS (weekly average) 45 mg/L
TSS (monthly average) 30 mg/L

TSS (weekly average)

829 Ibs/day (January, March, May, July, August, October,
and December)
916 Ibs/day (February)
862 Ibs/day (April, June, September, and November)

TSS (monthly average)

628 Ibs/day (January, March, May, July, August, October,
and December)
694 |bs/day (February)
653 Ibs/day (April, June, September, and November)

Nitrogen, Ammonia (NH3s-N)
(daily maximum)

24 mg/L (November through April)

Nitrogen, Ammonia (NHz-N)
(weekly average)

24 mg/L (November through April)

Nitrogen, Ammonia (NH3-N)
(monthly average)

24 mg/L (November through April)

E. coli (geometric mean -
monthly)

126 #/ 100 mL (May through September)

E. coli (% exceedance - monthly)

10% > 410 #/ 100 mL (May through September)

pH Field (daily maximum)

9.0 su

pH Field (daily minimum)

6.0 su
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Parameter

Limitation

Phosphorus (monthly average)

1.0 mg/L

Phosphorus (monthly average)

3.61 Ibs/day (January)
5.72 Ibs/day (February)
6.10 Ibs/day (March)
7.00 Ibs/day (April)
5.92 Ibs/day (May)
5.68 Ibs/day (June)
5.05 Ibs/day (July)
4.60 Ibs/day (August)
4.22 Ibs/day (September)
3.67 Ibs/day (October)
3.45 Ibs/day (November)
3.49 Ibs/day (December)

Acute Whole Effluent Toxicity

1.0 Toxic Units — Acute

Chronic Whole Effluent Toxicity

2.9 Chronic Toxic Units

The permit includes requirements under the Rock River Basin TMDL. In the TMDL, which was
approved by the US Environmental Protection Agency (EPA) in September 2011, monthly TSS
and total phosphorus waste load allocations were assigned to the WWTF. The TSS limits are
expressed as weekly average and monthly average effluent limits and became effective for the
WWTF in April 2016. Phosphorus limits became effective for the WWTF starting in April 2021.
For each TMDL pollutant, the monthly allocation divided by the number of days per month results
in the monthly average effluent limit, in pounds per day, with which the WWTF must comply.

The effective monthly concentration limits based on the TMDL have ranged between 0.20 mg/L
and 0.85 mg/L for total phosphorus and 32 and 103 mg/L for TSS. Table 3-6 summarizes the
most stringent limitations that have or would have occurred for each calendar month over the

baseline evaluation period of 2017-2024.
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Table 3-6. Current effective TMDL limits (2017-2024)

Phosphorus TSS
TMDL mass | cauvalent | pyn mass | EQuivalent
limit (Ibs/d) Concentration limit (Ibs/d) Concentration
(mg/L) (mg/L)

January 3.61 0.29 628 51
February 5.72 0.47 694 57
March 6.1 0.38 628 39
April 7 0.45 653 42
May 5.92 0.35 628 37
June 5.68 0.34 653 39
July 5.05 0.32 628 40
August 4.6 0.40 628 55
September 4.22 0.21 653 32
October 3.67 0.20 628 35
November 3.45 0.26 653 50
December 3.49 0.32 628 58
Minimum 0.20 32

Except for total phosphorus, the WPDES permit limitations are reasonably achievable within the
baseline loadings and current treatment process design for Jefferson’s WWTF. While Jefferson
has not exceeded the TMDL-based phosphorus limitations, the limitations are at the edge of what
is achievable without a filtration process following secondary treatment. This need should be
evaluated within the plan.

3.6 Existing Wastewater Flows and Loadings

3.6.1 Summary of Contributors

The Jefferson WWTF treats wastewater from residential, commercial, industrial, and public
authority users within the City of Jefferson along with a handful of commercial and residential
users east of the City. Nestlé-Purina is currently the only significant industrial contributor but two
additional industries are actively locating to Jefferson; those will be described further in Chapter
4. The WWTF does not currently accept hauled waste, though they received hauled waste from
Daybreak Foods for approximately one year starting in late 2022.

In general, contributions from Nestlé are broken out in the following flow and loadings evaluations
since the Nestlé-Purina plant effluent has flow monitoring and sampling, which allows for
differentiation of those contributions. Because of the sporadic nature and limited duration of
hauled waste receiving from Daybreak Foods, those contributions were not differentiated in the
evaluations below.

3.6.2 Flow Rate
To differentiate infiltration and inflow (I/1) from wastewater discharged to the sanitary collection

system, historical water use and facility influent records were evaluated. After separating I/l as a
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quantified component in the overall influent flow value, future flow increases can be better
determined for actual wastewater flows from the residential, commercial, public authority and
general industrial sectors of the community.

3.6.2.1 Sewer Use

The Jefferson sewer utility billing reports for 2017-2024 were referenced for sewer usage
information and are summarized below in Table 3-7. The billed sewer flow for the various
categories is based on metered water usage. Billed sewer flow accounts for customers that have
sewer/deduct meters to adjust for water purchased but not discharged to the City’s collection
system. Sewer use records for the period of evaluation are provided in Appendix G. Sewer use
by Nestlé, the only current significant industrial sewer user, was removed from this summary as
they are independently metered before discharging to the collection system. A summary of
Nestlé’s sewer use data, which on an annual average basis makes up approximately 3% of the
WWTF influent flow, is included in Table 3-8 and additional data is included in Appendix G.

Table 3-7. City average daily metered sewer use

General Multi-
Year Residential | Commercial* | Industrial* Public Family Total
2017 0.296 0.070 0.026 0.035 0.046 0.474
2018 0.306 0.072 0.028 0.038 0.045 0.490
2019 0.332 0.068 0.026 0.044 0.045 0.514
2020 0.333 0.105 - 0.033 0.043 0.514
2021 0.326 0.115 - 0.034 0.043 0.518
2022 0.318 0.119 - 0.041 0.044 0.521
2023 0.313 0.112 - 0.039 0.043 0.507
2024 0.302 0.113 - 0.034 0.042 0.492
Avg.** 0.316 0.107 0.037 0.044 0.505
Portion 63% 21% 7% 9%

*General Industrial sewer use is included with Commercial after 2019.
**Average contribution by Commercial sources is based on sum of Commercial and General
Industrial for 2017-2019 and Commercial from 2020-2024
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Table 3-8. Nestlé annual metered sewer use (mgd)

Year Average Flow
2017 0.043
2018 0.046
2019 0.046
2020 0.037
2021 0.039
2022 0.052
2023 0.056
2024 0.066
Average 0.048

The metered sewer use for each sector was analyzed to develop per capita and per customer
usage rates on annual average and maximum month bases in Tables Table 3-9 and Table 3-10,
respectively. Residential flows, which include demands from both residential and multi-family
users, are calculated on a per capita basis, based on the Census-calibrated DOA population
estimate in the City of Jefferson for the respective year. Commercial, general industrial, and public
authority usage rates have been calculated on a per customer basis, based on the Ultility’s number
of customers served for the given year. The Nestlé contributions are removed from this analysis
and instead are summarized independently. Major industrial projections are based on data
provided by the contributors, described further in Chapter 4.

Table 3-9. Annual average daily sewer use

Residential Commercial* Industrial* Public

(gpcd) (gpcd) (gpcd) (gpcd)
2017 44 297 1,109 836
2018 45 306 1,479 940

2019 48 438 1,382 1,040
2020 48 424 - 793
2021 47 449 - 801
2022 47 462 - 965
2023 46 436 - 928
2024 44 438 - 832
Average 47 347 1,323 896

*Commercial and Industrial average contributions are based on 2017-2019 values. Industrial
contributions do not include Nestlé-Purina.
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Table 3-10. Maximum Month daily sewer use

Residential Commercial*® Industrial* Public

(gpcd) (gpcd) (gpcd) (gpcd)

2017 50 363 1,320 1,027
2018 53 361 1,878 1,202
2019 53 309 1,549 1,267
2020 50 562 - 1,539
2021 53 566 - 1,220
2022 50 685 - 1,372
2023 52 545 - 1,499
2024 49 536 - 1,072
Average 52 344 1,582 1,271

*Commercial and Industrial average contributions are based on 2017-2019 values. Industrial
contributions do not include Nestlé-Purina.

3.6.2.2 Wastewater Flow

Influent flow rates, including the annual average and a range of maximum flow periods, recorded
at the wastewater treatment facility are summarized below. Annual average influent flow is defined
as the average of the daily influent to the WWTF over the course of the year, from January 1
through December 31 of the calendar year. Maximum monthly flow values are determined by
taking the average of the influent flow over the course of a calendar month and then selecting the
highest monthly average in the given year. Maximum week values are determined similarly,
although they are the averages of influent flow over the course of a calendar week, from Sunday
through Saturday, with the highest week of the given year selected. The maximum daily flow
values are, as the name implies, the peak daily flows on record for each year.

Table 3-11. Recorded WWTF influent wastewater flows (mgd)

Year Annual Avg. | Max Month | Max Week Max Day
2017 1.361 1.844 2.077 2.850
2018 1.491 2.417 3.330 4.270
2019 1.463 2.166 2.541 3.310
2020 1.193 1.675 1.840 2.870
2021 1.004 1.343 1.469 1.720
2022 1.120 1.443 2.389 3.930
2023 1.192 1.774 2.144 3.150
2024 1.369 2.031 2.640 3.550
Average 1.302 1.889 2.251 3.004

Because the WWTF influent flume can only reliably meter flows less than 3.3 mgd, at which time
a portion of the flow bypasses the flume over a weir, the recorded maximum daily flow rates
presented in Table 3-11 are often underestimated. Daily pump run times for known high-flow
events were evaluated to estimate peak day and peak hour influent flow rates. The results of that
analysis are presented in Table 3-12.
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Table 3-12. Estimated peak flow events (mgd)

Daily Flow Peak Hour

Date Rate Flow Rate
9/3/2018 3.90 5.99
9/4/2018 5.68 5.99
9/5/2018 4.36 6.43
9/6/2018 5.38 7.77
7/10/2020 4.82 7.25
9/12/2022 4.04 7.08
9/13/2022 7.14 10.68
Average of Max. 3 6.07 8.57

3.6.2.3 Infiltration and Inflow

Infiltration and Inflow (I/l) are two sources of clear water that can enter the collection system and
greatly impact influent wastewater flows. Future flows can be better projected after quantifying I/1.
An 1/l evaluation can also identify if a community has excessive l/I. Infiltration or inflow are
considered excessive if it is more cost-effective to reduce one or both through collection system
improvements (private and public sanitary sewer rehabilitation and replacement, disconnection of
clear water sources, etc.) than it is to convey and treat the I/I. Infiltration and inflow reduction can
also improve WWTF process stability, regardless of whether it is cost effective to eliminate those
flows.

According to the EPA’s Quick Guide for Estimating Infiltration and Inflow?, infiltration is defined as
“groundwater that [enters] a sewer system through defective pipes, pipe joints, connections, or
manholes. Infiltration does not include and is distinguished from, inflow”. Infiltration
measurements are conducted during periods of “seasonally high ground water conditions”
specifically during a period without precipitation, to allow differentiation from inflow.

Inflow is defined as “water other than sanitary flow that enters a sewer system from sources which
include, but are not limited to, roof leaders, cellar drains, yard drains, area drains, drains from wet
areas, cross connections between storm sewers and sanitary sewers, catch basins, cooling
towers, stormwater, surface runoff (including leaking manhole covers), street wash-water, or
drainage”. Inflow is distinguished from infiltration and is measured during wet weather, since
inflow typically dominates when there is substantive active precipitation. In some cases, a
treatment facility may choose to accept cooling water for treatment. In such cases, cooling water
should not be considered a component of inflow.

WWTF influent records were evaluated to differentiate between actual wastewater flow and I/1.
The dry weather, annual average, and maximum month wet weather were calculated by
subtracting the billed sewer use for each period from the influent WWTF flows over the same
period. Maximum Day I/l was estimated using the flow estimates in Table 3-12 rather than the

2 U.S. Environmental Protection Agency, Water Infrastructure Outreach (2014). Quick Guide for
Estimating Infiltration and Inflow. Retrieved from
https://www3.epa.gov/region1/sso/pdfs/QuickGuide4 EstimatingInfiltrationInflow.pdf
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recorded flows in Table 3-11. Maximum Week I/l was estimated by compositing the recorded
maximum week data with the difference between the recorded and estimated peak day flow
events. The Maximum Week analysis assumed that I/l for two days of that week were
underestimated by the difference between the recorded and estimated maximum day flow events.
In calculation of wet weather maximum day and maximum week, the averages of the three highest
values from 2017 to 2024 were used, while averages were used for the minimum and annual
average l/I. The calculations are provided in Appendix H and the results are summarized Table
3-13.

Table 3-13. Infiltration and Inflow summary

Condition Flow (mgd)
Minimum Infiltration 0.400
Wet Weather Infiltration and Inflow

Annual Average 0.722
Maximum Month 1.647
Maximum Week 3.238

Maximum Day 5.570

The EPA guide requires determination of the maximum one- to two-week period of flow when
there is no precipitation to determine peak infiltration impacts. According to the methodology, a
WWTF likely experiences excessive infiltration if the average daily flow over that period, with
significant industrial contributions removed, exceeds between 120 and 130 gallons per person
per day. A second evaluation of excessive infiltration subtracts water use from the same peak dry
weather flow rates to determine infiltration, then divides by the sum of gravity sewer length times
diameter. For a collection system with more than 100,000 feet of sewer, EPA guidance considers
2,000 to 3,000 gpd per in-mile of sanitary sewer to be non-excessive. The second methodology
is more refined since it reflects actual collection system size.

The 7- and 14-day rolling average flows to the wastewater treatment plant were compared for the
evaluation. Metered effluent flow rates from Nestlé were subtracted from the influent flow rate to
the WWTF, but other industries and businesses were included in the flow evaluation. Table 3-14
shows the calculated flows. The peak annual dry weather flow rates range from 118 to 364 gallons
per person per day, depending on the year and averaging period. The data suggest that the City
likely experiences excessive peak infiltration.

Using the second methodology, the annual average sewer use was subtracted from the flow rates
summarized in Table 3-14 to estimate infiltration. This was divided by 385 inch-miles, which is the
sum of the multiple of pipe diameter times length of each public gravity sewer in Jefferson.
Besides 2018 and 2019 which were exceptionally wet, 2023 was the only year that exceeded the
EPA threshold for the 7-day period evaluation, and none of the 14-day periods exceeded the EPA
threshold. The results of this evaluation are inconclusive.
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Table 3-14. Peak dry weather flow rates

Maximum Dry-Weather Flow Maximum per capita Dry-

(mgd) Weather Flow (gpcd)
Year 7-day period 14-day period 7-day period 14-day period
2017 1.342 0.946 169 119
2018 2.896 * 364 *
2019 2.381 * 299 *
2020 1.267 1.074 159 135
2021 1.347 1.109 169 139
2022 1.548 1.039 195 131
2023 1.819 * 229 *
2024 1.365 0.941 172 118

*A 14-day period without precipitation did not occur in 2018, 2019, or 2023

Table 3-15. Peak dry weather infiltration

Infiltration Infiltration per sewer area
(mgd) (gpd/in-mi)
7-day period | 14-day period | 7-day period | 14-day period
2017 0.868 0.473 2,254 1,227
2018 2.407 * 6,251 *
2019 1.866 * 4,848 *
2020 0.753 0.560 1,956 1,455
2021 0.829 0.591 2,154 1,535
2022 1.027 0.518 2,667 1,345
2023 1.312 * 3,407 *
2024 0.873 0.449 2,268 1,167

*A 14-day period without precipitation did not occur in 2018, 2019, or 2023

Seven-day dry weather flow rates were plotted against river discharge data (USGS Station
05427085 in Fort Atkinson) and a range of periods of antecedent precipitation data for 2017-2022.
There was poor correlation to antecedent precipitation (R? ranged from 0.13 to 0.37, dependent
on the antecedent period), but modest correlation to river flow rate (R? = 0.81). This suggests that
infiltration, especially during the highest flow events, is driven by river stage. This is expected
since the shallow groundwater table elevation in the City is likely under direct influence of the
Rock and Crawfish Rivers.

The EPA defines excessive inflow as sustained wet weather flows that exceed 275 gallons per
capita per day, again excluding significant commercial and industrial flow. This is taken as the
average flow rate at the WWTF over the course of a storm event. As with the infiltration evaluation,
metered flows from Nestlé were subtracted from the WWTF metered influent flow rate. The inflow
evaluation included the same three peak events that were evaluated to estimate peak WWTF
influent flow rates. Precipitation data surrounding each day were evaluated to determine the storm
duration, and flow rates over the same period were averaged to determine event flow rate. Per
capita influent flow rates were calculated for both the peak day and over the entire event and are
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reported in Table 3-16. Peak day per capita flows exceed the EPA threshold for each peak day

and each event.

Table 3-16. Peak wet weather flow rates

Single Day Storm Event
Average Flow Flow Per Duration Average Flow Per
Event (mgd) person (gpcd) (d) Flow (mgd) | person (gpcd)
September, 2018 5.68 726 4 4.83 617
July, 2020 4.82 618 1 4.82 616
September, 2022 714 917 3 3.76 480

When compared to the EPA guidelines, the City may have excessive infiltration and likely has
excessive inflow in its collection system. The alternatives analysis will further consider infiltration
and inflow reductions, since the EPA thresholds are general guidelines rather than system-
specific determinations.

3.6.3 Wastewater Loadings

Annual average and maximum month BOD, total suspended solids, ammonia nitrogen, and
phosphorus loadings to the WWTF from 2017 through 2024 are provided in Table 3-17. The table
shows loadings both with and without Nestlé’s contributions removed. A summary of Nestlé’s
metered loads is presented in Table 3-18. Appendix G contains historical loading tables for 2017-
2024

Table 3-17. Influent Loadings to WWTF, 2017-2024

Annual Average (lbs/d) Maximum Month (Ibs/d)
Total City Base Total City Base
BOD 1,974 1,501 2,206 1,524
TSS 2,072 1,602 2,361 1,617
Ammonia 193 188 227 219
Phosphorus 42.2 36.0 50.0 41.3

Table 3-18 Nestlé-Purina Loadings to WWTF, 2017-2024

Annual Maximum
Average Month
(Ibs/d) (Ibs/d)
BOD 473 682
TSS 469 744
Ammonia 4.8 7.6
Phosphorus 6.2 8.7

Influent loads are dominated by domestic and commercial sources, though Nestlé’s discharge to
the WWTF represents over 30% of BOD and TSS loadings and approximately 17% of TP loadings
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on a maximum month basis. City Base annual per capita loadings are consistent with a city the
size of Jefferson, though the maximum month peaking factors are lower than typical.

3.7 Land Application Sites

Sludge from Jefferson’s WWTF is hauled and applied on the City’s approved land application
sites under a contract with Bytec Resource Management. This normally occurs in the spring
before crops are planted and again in the fall after harvest. Application rates are typically limited
by on crop nitrogen requirements rather than maximum hydraulic loadings. Table 3-19
summarizes application site utilization and needs based on the annual sludge production from
2017 through 2022 coupled with crop utilization rates for the fields that the WWTF uses. The
minimum required land values are based on maximizing annual nitrogen loading while complying
with the nitrogen mineralization series found in chapter NR 204 of the Wisconsin Administrative
Code. The logistics of fully maximizing nitrogen loading are difficult, so most facilities attempt to
have sufficient sites that they can alternate between sites at most every four years.

Table 3-19. Current land application site use and needs

Required Land (ac)

Year Utilized Land (ac) Minimum 4-Year Rotation

2017 177 110 440

2018 168 100 400

2019 166 90 360

2020 190 80 320

2021 152 120 480

2022 141 100 400
Average 170 100 400

The City typically can access 300 acres of sites that are approved for biosolids application. This
is adequate if nitrogen application is maximized but requires additional management oversight to
avoid nitrogen over-application. In the past 20 years, the WWTF has lost approval or access to
an additional 725 acres.
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4. FUTURE DESIGN CONDITIONS

Future design conditions are projected based on the range of contributors to the wastewater
system. These sources include domestic contributions, commercial and general industrial users,
public sector needs, and major industrial users. The methodology for each type of user differs
and is discussed further below. A summary of the changes from baseline for all but major industrial
users is shown in Table 4-1.

Table 4-1. Projected increases from baseline by sector

Sector Increase
Residential 3 people
Commercial 29 acres

Public 15 acres

4.1 Population Change

The City of Jefferson’s future population was analyzed using the Wisconsin Department of
Administration (DOA) population estimates and projections, the Jefferson 2040 Comprehensive
Plan (adopted January 2020), and the US decennial census. The resulting populations are used
to estimate future changes in domestic wastewater contributions. The 20-year planning period
was set for 2025 through 2045. A graph of the projected population for the City of Jefferson is
provided in Appendix B. In the City’s Comprehensive Plan, several growth scenarios were
evaluated through 2040, with the Plan’s selected projection based on the average annual
population change from 2000-2017. Department of Administration population projections based
on Census data through 2020 were published in 2024 for 2025 through 2050. A summary of those
projections and the values used in the facilities plan is included in Table 4-2.

Table 4-2. Population Projections, City of Jefferson

DOA City Comp. Facilities
Projection Plan Plan
2020 7,793 8,098 7,793
2025 7,525 8,307 7,806
2030 7,256 8,521 7,256
2035 6,939 8,741 6,939
2040 6,621 8,966 6,621
2045 6,238 - 6,238

*DOA values are vintage 2024 projections except for 2020, which is the US Census population

Population projections in Jefferson are confounded by changes in major employers over the last
decade. Tyson Foods phased out operations in Jefferson between approximately 2012 and 2017,
and with that, there was a small decrease in population between the 2010 and 2020 decennial
census. This coupled with a projected statewide population decrease leads to the DOA
projections showing declining population in Jefferson. However, Nestlé Purina increased staffing
in 2025, Kikkoman Foods is constructing a new production facility that will open in 2026, and
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Onego Foods has announced that they will be opening a production facility as well. The additional
jobs represented by these three industries will offset many of those lost with the close of Tyson
Foods and the associated population losses. This is consistent with annual DOA population
estimates over the past 5 years that suggest that the City’s population is stable to slightly
increasing despite the DOA projection of continuous population decline.

The population projections used in the facilities plan are the DOA projections except for 2025.
The DOA estimated population on January 1, 2025 is 7,806 people, so that is used in lieu of the
2025 DOA projection. The DOA projections suggest that the population of the City of Jefferson
will shrink over the planning period, which is consistent with the statewide projection.

The below WWTF design flows and loadings are based on the 2025 population estimate, since
the facility must be designed to meet conditions over the entire planning period and the City’s
population has remained steady or increased slightly over the past 5 years.

While the utility may expand service beyond its current boundaries in accordance with the City’s
comprehensive plan, the flows and loadings do not specifically account for that growth. As with
the baseline condition, the projections assume that the number of Jefferson residents unserved
by sewer equals the number of town residents that are served by Jefferson’s sewer system.

4.2 Industrial, Commercial, Public Sector, and Other Changes

The City of Jefferson’s Comprehensive Plan outlines modest commercial and public sector growth
and the City has engaged several industrial facilities that are in process of locating to Jefferson.
These expansions are used to set future WWTF needs from each sector.

4.2.1 Industrial Expansion

As noted above, the City of Jefferson currently has one major industry, Nestlé-Purina, that
discharges to the wastewater treatment facility. Nestlé produces pet food. The facility opened a
third packaging line in 2025, which is not reflected in the date presented in Chapter 3.

An additional two contributors are actively working to open production facilities in Jefferson.
Kikkoman Foods, which produces soy sauce, has a facility under construction that is anticipated
to start production in the first half of 2026. Kikkoman has another facility in Walworth, Wisconsin,
which currently serves their entire North American market. Kikkoman will discharge a medium-
strength waste stream. Onego Bio anticipates breaking ground on a facility in 2026 and beginning
production of synthetic egg whites in 2028; while Onego has a test production facility in Italy, the
Jefferson facility will be their first in the USA. While the specifics of Onego’s process configuration
are still unknown, the plant will create both domestic-strength waste streams and high-strength
streams. The high-strength stream will necessarily require pretreatment before discharge to the
City’s collection system, so these streams are evaluated separately in the projections.

In addition to the three industries that are or will be located within the City, Jefferson discussed
treatment needs with Aztalan Bio, which is located immediately to the north of the City’s
boundaries and currently discharges under their own WPDES permit. Aztalan Bio does not
currently have treatment needs but indicated that they may have occasional need for treatment
of hauled waste, depending on future line changes.
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The utility sent letters to all three industries located or locating in the City to understand each
industry’s long-term needs. The responses to those communications are incorporated into the
loading projections presented below. No capacity is provided for Aztalan Bio.

4.2.2 Commercial Expansion

Relative to similarly-sized cities, Jefferson has a relatively small commercial base, so many
residents do the majority of their shopping outside the City. The Comprehensive Plan outlines
planned expansion of Commercial facilities by 29 acres over the planning period. In addition to
goals in the Comprehensive Plan, it is expected that the addition of two major industries will
increase commercial service needs due to non-resident workers. The below wastewater
projections assume expansion consistent with the comprehensive plan. Because general
industrial users are now categorized as commercial users, that expansion includes both of the
formerly separate categories.

4.2.3 Public Sector Expansion

The City’s Comprehensive Plan also indicates a planned expansion of public sector land use. As
with commercial needs, the addition of major industries will require additional support from the
public sector. The wastewater flow and loading projections assume 15 acres growth, consistent
with the Comprehensive Plan.

4.2.4 Other Contributors

As discussed above, the City does not currently accept hauled waste of any type. Based on
occasional requests that the WWTF receives, the City has elected to provide for hauled waste
receiving from domestic-type sources. The below projections assume approximately eight loads
of holding tank waste and five loads of septage per day under both annual average and maximum
month conditions.

4.2.5 Reserve Capacity

In accordance with chapter NR 110 of the Wisconsin Administrative Code, an allocation for a
future unidentified major industry can be provided for up to 10% of the total design flows and loads
or 25% of allocated industrial flows and loads to allow for some unforeseeable industrial growth.
The City has elected to include provisions for 25% of unallocated industrial sources.

4.3 Wastewater Flows

The annual average and maximum month flow rates for the Jefferson WWTF will include the main
components listed below:

o City Base Loadings

e Future City Increases

¢ Additional Contributors

e Future Major Industry Requests

o Clear Water Infiltration and Inflow
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The City base flow is the sum of the residential, commercial, general industrial, and public
authority billed sewer flow, as presented in Section 3.6.2.2 and excludes major industries, hauled
waste, and infiltration and inflow.

Future City increases, including residential, commercial, and public authority are based on current
conditions, typical values, clear water /I, and the expected increases shown in Table 4-1.
Changes in domestic contributions are based on the existing calculated per capita annual average
and maximum month flows. New commercial flows are based on typical commercial and light
industrial values of 500 gallons per acre-day (gpad) as an annual average and 1500 gpad under
maximum month conditions. Additional public sector needs utilize the calculated flow per acre-
day used by current public authority customers on both annual average and maximum month
bases.

Future flow projections for major industries differ between Nestlé, which currently discharges to
the WWTF, and Kikkoman and Onego, which have not started to discharge. For all three,
maximum month flow is set equal to the requested 7-day agreed discharge limits (ADL), since
industries will be allowed to discharge indefinitely at that level. Future annual average flow for
Nestlé is projected to equal 140% of their baseline flow, which is based on increased production
with an additional line in service. Annual average flows for Kikkoman and Onego are based on an
assumed peaking factor of 133% between annual average and maximum month conditions.
These may need to be revisited during design after Kikkoman begins to discharge or Onego has
additional process information. The projected flows also include reserve capacity equal to 25% of
the sum of these major industries’ needs.

As discussed above, the flow projections assume future hauled waste receiving at 15,000 gpd of
septage and 25,000 gpd of holding tank waste.

Infiltration and inflow quantities are taken from those values previously established in Table 3-13
plus 40 gallons per capita per day for population increases, due to assumed expansion of the
collection system.

The above contributions were used to project future flows over a range of critical periods. Annual
average flow for the WWTF is calculated by summing the current annual average City Base flow,
future annual average city increases, average extraterritorial service flows, septic and holding
tank contributions, annual average flow from major industrial contributor requests, existing annual
average l/l, and projected increased I/I. The maximum month flow is calculated by summing the
current maximum month City Base flow, future maximum month city increases, additional
contributor loading, requested major industrial projections, and the existing and future additional
I/l values. The maximum daily flow value is determined by summing the City Base and future city
increase maximum month flows, multiplying this sum by a peaking factor of 1.75; and adding this
value to the major industrial maximum month flows, future maximum month I/I, daily wet weather
I/l, and flow from the additional contributors. The peak hourly flow value is similar to the maximum
day flow with the exception that a peaking factor of 2.5 is used along with the estimated peak hour
I/l. The peaking factors were selected to approximate the peak flows based on what has been
experienced at the WWTF and typical water use peaking. The peak flow values will be reviewed
during the design phase to ensure that the headworks and pumping will adequately handle peak
flows due to uncertainty in existing peak flows, as discussed in Section 3.6.2.2
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The future flow calculations are provided in Appendix | and Summarized in Table 4-3 and Table

4-4.
Table 4-3. Future Annual Average Flow Projection
. . Design Flow
Contributor Quantity Rate (mgd)

1. City Base

Residential 7,803 capita 47 gpcd 0.363

Commercial 237 customers 296 gpcd 0.070

Public 42 customers 894 gpcd 0.037

General Industrial 19 customers 1,412 gpcd 0.027
2. Future City Changes

Residential 3 capita 41 gpcd 0.000

Commercial 29 acres 500 gpad 0.015

Public 15 acres 437 gpad 0.006
3. Additional Contributors

Septage Hauling 0.015

Holding Tank Waste 0.025
4. Future Major Industry

Kikkoman 0.161

Nestlé Purina-Process 0.092

Onego 0.188

Unallocated Industrial 0.110
5. Clear Water Infiltration/Inflow

Future Increases Negligible Change 0.000

Future Reduction No reductions assumed 0.000

Base Annual Average 0.722
Annual Average Flow (mgd) 1.832
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Table 4-4. Future Maximum Month Flow Projection

. . Design Flow
Contributor Quantity Rate (mgd)

1. City Base

Residential 7,803 capita 46 gpcd 0.404

Commercial 237 customers 344 gpcd 0.082

Public 42 customers 1,271 gpcd 0.053

General Industrial 19 customers 1,582 gpcd 0.030
2. Future City Changes

Residential 3 capita 46 gpcd 0.000

Commercial 29 acres 1,500 gpad 0.044

Public 15 acres 613 gpad 0.009
3. Additional Contributors

Septage Hauling 0.015

Holding Tank Waste 0.025
4. Future Major Industry

Kikkoman 0.214

Nestlé Purina-Process 0.154

Onego 0.250

Unallocated Industrial 0.154
5. Clear Water Infiltration/Inflow

Future Increases Negligible Change 0.000

Future Reduction No reductions assumed 0.000

Base Maximum Month 1.647
Maximum Month Flow (mgd) 3.080

4.4 Wastewater Loadings

Future loadings to the WWTF are based on the same sources as discussed above for wastewater
flows with the exception of I/l.

Historical loading data from 2017 through 2024 minus corresponding loadings from Nestlé, as
summarized above were used to establish the current City Base annual average and maximum
month loadings for BOD, TSS, ammonia, and total phosphorus that is received by the WWTF.
The ratio between maximum month and annual average loadings over the period of evaluation
was lower than typical for a system the size of Jefferson, and TSS, BOD, ammonia, and TP
peaking did not align in expected patterns or magnitude. Average loadings per person were
consistent with communities of similar size. Therefore, annual average City Base loadings were
multiplied by a typical ratio, 140%, to establish the maximum month design condition.

441 Organic and Suspended Solids Loadings

As discussed above, City Base annual average loadings of BOD and TSS were based on
calculated average loads received at the WWTF based monitoring data, with Nestlé’s
contributions subtracted. The maximum month condition is estimated by multiplying the average
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load by 140%. The future residential increase is based on the population growth shown in Table
4-2 multiplied by the calculated per capita load from current residential customers for both BOD
and TSS. The concentration of BOD and TSS at current billed sewer flow rate was calculated at
approximately 400 mg/L, which was multiplied by the projected billed sewer flow rate increases
to project loads from commercial and public sector growth.

The flows corresponding to septic waste were multiplied by typical concentrations of 7,500 mg/L
BOD and 10,000 mg/L TSS. Holding tank waste loadings were based on typical concentrations
of 1,500 mg/L BOD and 1,000 mg/L TSS.

Like flow rate, annual average loading from Nestlé was projected to equal 140% of their baseline
average loadings and the maximum month projection is set at the requested 7-day ADL.
Contributions by Kikkoman are based on requested 7-day ADLs for maximum month conditions
and an assumed peaking factor of 133% between annual average and maximum month loadings.
Onego’s high-strength waste stream was assumed to be treated to 600 mg/L for both BOD and
TSS, which is a concentration typically achievable with anaerobic pretreatment, while the
domestic-strength waste was assumed to not receive pretreatment. These concentrations were
multiplied by the projected annual average and maximum month flow rates. Based on the 25%
unallocated industrial flow projections, reserve BOD and TSS loadings equal to 25% of the
allocated industrial loadings have also been included.

A summary of these projected annual average and maximum month loadings is given in Tables
4-6 and 4-7 and detailed calculations are provided in Appendix I.

Table 4-5. Future Annual Average BOD and TSS loadings

BOD (Ibs/day) | TSS (Ibs/day)
1. City Base Loading 1,695 1,702
2. Future City Changes
Residential 1 1
Commercial 48 48
Public 21 21
3. Additional Contributors
Septage Hauling 938 1,251
Holding Tank Waste 313 209
4. Future Major Industry
Kikkoman 1,477 1,047
Nestlé Purina-Process 662 657
Onego 657 846
Unallocated Industry 699 637
Annual Average Loading 6,511 6,419
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Table 4-6. Future Maximum Month BOD and TSS loadings

BOD (Ibs/day) | TSS (Ibs/day)

1. City Base Loading 2,372 2,383
2. Future City Changes

Residential 1 1

Commercial 145 145

Public 30 30
3. Additional Contributors

Septage Hauling 938 1,251

Holding Tank Waste 313 209
4. Future Major Industry

Kikkoman 1,964 1,393

Nestlé Purina-Process 2,850 3,000

Onego 874 1,125

Unallocated Industry 1,422 1,379
Maximum Month Loading 10,910 10,915

4.4.2 Nutrient Loadings

The City routinely samples influent for phosphorus and ammonia but does not routinely sample
influent TKN. A combination of WWTF influent data and typical values were used to project
nutrient loadings for TKN and phosphorus. Across sectors, TKN was estimated to be 160% of the
ammonia concentration, based on typical values.

The City base TKN loading utilized influent ammonia loading data multiplied by the typical ratio of
1.6 TKN per 1 NHs-N. The City base phosphorus loading was calculated using the average of
2017-2024 for annual conditions. As with BOD and TSS loadings, a multiplier of 140% was used
to project nutrient contributions under peak month conditions.

Future City population increases used current per capita loadings. Like for BOD and TSS,
projected increases in commercial and public uses were based on effective concentration of total
phosphorus and ammonia-nitrogen at current billed sewer flows and multiplied by each sector’s
projected increases in flow. Typical concentrations of 400 mg/L and 250 mg/L are assumed for
TKN and phosphorus respectively for septage and 200 mg/L and 17 mg/L for holding tank waste.

Future annual average influent ammonia from Nestlé was projected by multiplying their current
ammonia loading by their projected growth of 140%. The projected maximum month ammonia
equals the maximum week value provided by Nestle. Both annual average and maximum month
ammonia loadings were multiplied by 1.6 to estimate TKN loading. Annual phosphorus
contribution was projected by multiplying Nestlé’s current loading by 140%, and maximum month
loading was set equal to Nestlé’s requested 7-day ADL.

Contributions by Kikkoman foods are based on requested ammonia and phosphorus loadings
coupled with the same peaking factor, 133%, assumed for flow, BOD, and TSS discharges.

High-strength process waste from Onego will require pretreatment for TKN and phosphorus,
based on concentrations discharged at their existing facility in Italy. The evaluation assumes that
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50% of their process effluent TKN will be removed prior to discharging to the public collection
system and 95% of phosphorus will be removed or recovered. These values will be evaluated
during design to ensure that the WWTF design remains consistent with the pretreatment systems
that Onego puts in place during their system design, since that is ongoing. Loadings from Onego’s
domestic-strength streams are based on 50 mg/L TKN and 20 mg/L phosphorus, which are
multiplied by the domestic strength flows to project annual and maximum month loadings.

As with BOD and TSS, reserve capacity equal to 25% of allocated industrial loadings is provided
in the projected TKN and phosphorus loadings.

A summary of the annual average and maximum month loadings calculations is given below in
Table 4-7 and Table 4-8.

Table 4-7. Future Annual Average TKN and TP loadings

TKN (Ibs/day) | TP (Ibs/day)
1. City Base Loading 325 39
2. Future City Changes
Residential 0 0
Commercial 8 1
Public 4 0
3. Additional Contributors
Septage Hauling 50 31
Holding Tank Waste 42 4
4. Future Major Industry
Kikkoman 134 13
Nestlé Purina-Process 11 9
Onego 203 28
Unallocated Industry 87 13
Annual Average Loading 864 138
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Table 4-8. Future Maximum Month TKN and TP loadings

TKN (Ibs/day) | TP (Ibs/day)

1. City Base Loading 454 55
2. Future City Changes

Residential 0 0

Commercial 25 3

Public 5 1
3. Additional Contributors

Septage Hauling 50 31

Holding Tank Waste 42 4
4. Future Major Industry Requests

Kikkoman 179 18

Nestlé Purina-Process 40 41

Onego 1,186 56

Unallocated Industry 351 29
Maximum Month Loading 2,332 237

4.5 Future WPDES Permit Requirements

4.5.1 Effluent Requirements

As discussed further in Chapter 5, the City is considering options for treatment at both the existing
site and a new site. The evaluation of a new site will assume that the outfall would be at or
downstream of the existing outfall; antidegradation and TMDL requirements would make
upstream relocation very costly. Since a specific site has not been identified and any site would
necessarily be upstream of any major stream confluence, lake, or reservoir, it is assumed that
limits at the new outfall location would equal those at the existing outfall.

As part of the facilities planning process, an effluent limit request for the current outfall location
was made to the Water Resources Section of the WDNR. Copies of correspondence regarding
this request are included in Appendix J. Staff from the WDNR indicated that no substantive
change in limits is anticipated, since the current WWTF rated design average flow exceeds the
design average flow developed in this plan. The facilities planning evaluation is based on the
limitations discussed in Section 3.5.

Under the current Rock River TMDL, the Jefferson WWTF will maintain the existing TSS and
phosphorus allocations that were previously calculated for the facility. To understand the impacts
of the TMDL and the increased flow projections for the facility, flow rates for each calendar month
were scaled by the ratio of future design maximum month divided by the observed maximum
month flow rate. The mass limitations for each month were divided by each projected month’s
flow rate to determine the equivalent concentration limits. In addition, the most stringent monthly
limits were divided by the maximum month flow rate developed in 4.2 to determine the equivalent
limit if peak flow rate were to occur in the month in which the River is modeled to have the least
assimilative capacity for phosphorus and TSS. Table 4-9 summarizes the maximum pollutant
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concentration the WWTF should target to ensure compliance with TMDL limits. There is little
difference between the most stringent concentration based on observed flows and the
concentration based on applying the design maximum month flow rate to the most stringent mass
limit because one of the highest-flow periods occurred in October, which has relatively stringent
mass limitations.

Table 4-9. Estimated future minimum TMDL limits

Phosphorus TSS
TMDL mass fimit | oo94VeleRt | TyDL mass fimit | Sduvalent
(Ibs/d) oncentration (Ibs/d) Concentration
(mg/L) (mglL)

January 3.61 0.23 628 40
February 5.72 0.37 694 45
March 6.10 0.30 628 31
April 7.00 0.35 653 33
May 5.92 0.28 628 29
June 5.68 0.26 653 30
July 5.05 0.25 628 32
August 4.60 0.32 628 43
September 4.22 0.16 653 25
October 3.67 0.16 628 27
November 3.45 0.21 653 39
December 3.49 0.25 628 46
Minimum

Observed peaking basis 0.16 26

Maximum month basis 0.13 25

As with the existing facility, WPDES discharge limitations will require the plant to provide
secondary treatment for BOD and TSS removal, nitrify to convert ammonia-nitrogen to nitrate,
and provide conventional phosphorus removal. Observed performance and the analysis included
in Table 4-9 indicate that the process should include tertiary phosphorus removal.

The State of Wisconsin adopted surface water quality standards for perfluorooctane sulfonate
(PFOS) and perfluorooctanoic acid (PFOA) in 2022. These are two compounds in the larger family
of poly- and perfluoroalkyl substances (PFAS). Most WWTFs that are significantly impacted by
PFAS have industries that currently use or have used PFAS in their process; for example, PFAS
are often used in metal finishing. The WWTF will be required to test for PFOS and PFOA in their
next permit cycle and if there is a risk that their effluent could cause an exceedance of the water
quality standards in the Rock River, the permit will require source reduction investigation and
elimination. If source reduction measures are unsuccessful, costly wastewater treatment would
be required. Based on effluent testing that has already occurred, the levels of PFOS and PFOA
in Jefferson’s effluent are unlikely to trigger a need for source reduction measures. Additional
PFAS compounds are likely to be regulated in the future. In general, PFAS are most effectively
eliminated at their source rather than through treatment, but the City should continue to track
PFAS regulations and the possible impacts to their WWTF.
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Goals developed by the USEPA and ongoing evaluation of water quality standards have also
identified several changes that should be considered in a plan for a WWTF that is based on a 20-
year horizon. Specifically, Wisconsin will likely adopt limitations for total nitrogen (the sum of
nitrate, nitrite, and TKN) in the future and may adopt more stringent limitations for ammonia-
nitrogen. The alternatives analysis will consider those changes qualitatively, and the final design
will consider how the treatment system could incorporate them in the future.

4.5.2 Land Application Needs

Land application sites under future design average loading conditions are estimated to be
between 500 acres and 1,500 acres at maximum nitrogen application loading or 2,000 to 6,000
acres if applied at maximum nitrogen loading every four years. The lower estimate is based on
the ratio of current to future average TSS loading, while the latter is based on a typical net sludge
yield of 0.85 pounds per pound influent BOD and typical nitrogen content of 12% dry cell weight.
The lower value is appropriate for a lightly-loaded facility with a fixed film process, while the latter
represents an activated sludge facility nearing its design capacity. This range of needs will be
considered in the alternatives evaluation.

Impacts from possible future regulations should also be considered for sludge disposal, including
land application. These impacts could include loading or concentration limitations for total
phosphorus or PFAS.

Currently, nitrogen is the only nutrient that limits sludge loading for land application. However,
future regulation could also include total phosphorus loading. Nutrient management planning
(NMP), which is a plan that considers crop nitrogen, phosphorus, and potassium needs on a field-
specific basis, is not currently required for sludge land application but could be required in the
future. In Wisconsin, a NMP is required for concentrated animal feeding operations (CAFO) with
a WPDES permit and other farms that receive cost-share grants through the Department of
Agriculture, Trade and Consumer Protection (DATCAP). However, those requirements do not
include most fields that receive Jefferson’s sludge. If required, total phosphorus would likely be
the controlling nutrient rather than nitrogen, since wastewater treatment concentrates phosphorus
in the sludge, but most of the nitrogen that is removed from the liquid effluent is released as a
gas.

Wisconsin has not adopted regulations for PFAS in biosolids, but has implemented an interim
strategy to reduce the human health risks associated with sludge from WWTF that are very
impacted by PFAS. Jefferson has tested their biosolids for PFAS, and the levels do not trigger
action under the interim strategy. However, the findings of a draft risk analysis by EPA on PFOA
and PFOS in sludge could impact the feasibility of land application and general sludge distribution
if implemented in the City’s WPDES permit. Depending on the thresholds that are established,
this could greatly increase Jefferson’s land application needs or even require the sludge to be
landfilled or incinerated.

In summary, the WWTF needs significantly more land application sites and/or greater disposal
flexibility. Alternatives that reduce sludge production, which allow for more cost-effective landfill
disposal or long-distance hauling, or prepare sludge for incineration or other combustion-type
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processes reduce future regulatory risk. These will be considered in development and evaluation
of alternatives in Chapters 5 and 6.

4.6 Design Basis Summary

A summary of the projected design parameters established in the preceding sections is given in
Table 4-10. The design basis is the greater of the 2045 projections and the existing rated facility
capacity; the projections generally control.

Table 4-10. Design basis summary

Design Parameter 2045 Design Current Plant Design Basis
Projections Capacity
Population 7,806 7,806
Flow Rates (MGD)
Annual Average 1.83 2.57 2.57
Maximum Month 3.08 Not Defined 3.08
Maximum Day 7.47 4.89 7.47
Peak Hour 10.43 7.69 10.43
Pollutant Loadings (Ibs/day)
BOD
Annual Average 6,511 6,169 6,511
Maximum Month 10,910 8,377 10,910
TSS
Annual Average 6,419 5,576 6,419
Maximum Month 10,915 7,199 10,915
TKN
Annual Average 864 Not Defined 864
Maximum Month 2,332 521 2,332
TP
Annual Average 138 150 150
Maximum Month 237 210 237
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5. PROJECT ALTERNATIVES

5.1 Overview and Need for Project

As noted in previous sections, facilities planning was undertaken for Jefferson to address aging
infrastructure, meet existing and future permit requirements, and to plan for meeting the needs of
sewer users in the community for the next 20 years and beyond. The purpose of this Facilities
Planning Document is to evaluate alternatives for upgrading the existing Jefferson WWTF, and
for meeting current and future permit requirements. New TMDL-based limitations for phosphorus
require upgrades to the WWTF, especially as the WWTF flows and loadings increase from current
conditions. The specific needs for the project are described in the following sections.

5.1.1 Aging Infrastructure

Chapter 3 illustrates the existing conditions of the Jefferson WWTF and lift stations and outlines
the needs for a project based on the condition of existing infrastructure.

Most existing structures at the WWTF are from between approximately 1950 and 1984, with one
major mechanical upgrade since 1984 in 2001. Repairs and replacements have occurred as
needed. The facility is now a point where most of the mechanical process equipment are reaching
the end of their useful life and need to be replaced or upgraded. In addition, most of the site
electrical and SCADA infrastructure requires replacement. A summary of needed upgrades and
modifications is provided in Section 3.4.

5.1.2 Health, Sanitation, and Security

In addition to the deficiencies in infrastructure there is a need to address deficiencies in health,
sanitation, and security concerns at the facility. As equipment and processes reach and surpass
the end of their useful lives, there is a greater risk of bypass and biological upsets are more likely
to occur, particularly due to the lack of operational flexibility and reliability. A decrease in treatment
reliability poses a sanitation health risk to recreational users in the receiving stream and
operations staff. The facility is surrounded by floodplain and lacks dry-land access for the regional
flood event. Flooding risk and lack of plant access for control during a flood increase the
probability of process upset, treatment facility overflow, and other failure.

Proposed upgrades/equipment replacement will improve health and sanitation conditions by
providing increased treatment reliability and efficiency. Proposed upgrades also take into account
improvements associated with minimizing confined space entry occurrences, ventilation
enhancements in classified and unclassified spaces, and overall worker environment
improvements.

The plant typically meets current permit requirements, as documented in the Compliance
Maintenance Annual Reports (CMARS) in Appendix K. However there are numerous incidents
when influent flow has exceeded the rated design capacity of the WWTF and flows and loadings
are projected to increase as the City and its industries grow.
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5.1.3 Permit Requirements

Current and future permit requirements are discussed in Sections 3.5 and 4.5. The City of
Jefferson’s WPDES permit was renewed in April 2021. The current permit includes compliance
with limitations for total phosphorus that are a part of the Upper Rock River Basin TMDL. The
facility must already achieve a high level of phosphorus removal to comply with the most stringent
TMDL monthly limits. As loads and flows increase, those limits will be unachievable with the
existing facility. As discussed in Section 4.5.1, a daily average effluent concentration of
approximately 0.15 mg/L could be necessary during future maximum month flow conditions,
depending on the month of occurrence.

The City’s current WPDES permit requires annual monitoring of total nitrogen in rotating quarters.
Although a limit is not in effect at this time, the planning efforts should consider how to
accommodate a future limit if one were to be imposed on the WWTF. The current configuration
and operation of the facility allows for full nitrification but is not configured for denitrification. The
alternative evaluation should consider the ease of implementation of denitrification treatment in
the future. It should also consider how low-level ammonia limits could be met, as discussed in
451.

The alternatives must also consider sludge discharge requirements. The WWTF currently land-
applies biosolids and does not have access to adequate acreage for future land application needs.

5.1.4 Reasonable Growth

The projections discussed in Chapter 4 describe expected decline in population based on DOA
estimates for the next 20 years. The City is expecting and planning for reasonable growth in the
commercial, public, and industrial sectors. Due to that projected growth, the WWTF has various
processes that require upgrades to accommodate increased flow and loading. Section 5.2
addresses the specific upgrades needed to meet current and projected flows and loads.

5.2 Summary of Upgrade Requirements

An upgrade must meet the requirements identified in the analysis of existing and future conditions,
including the reasons for originally undertaking facilities planning. The key issues that have been
identified include:

¢ Most process equipment is at or beyond its useful life;

¢ Many processes and conveyance structures lack adequate capacity for current and/or future
design conditions;

o Current and future discharge permit requirements for phosphorus and nitrogen require
process modifications or additions;

o Future land application site needs greatly exceed sites to which the City has access;

e Site services including SCADA, electrical, water, and gas, require modifications or
replacement;

o General rehabilitation is needed for most existing structures including door, window, and roof
replacements, HVAC upgrades, energy efficiency enhancements, and general architectural
improvements; and

o Aspects of the WWTF and remote lift stations need updated to improve accessibility for
maintenance and staff safety.
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The majority of components of the WWTF require upgrades, replacement or modifications due to
age-related issues described in Chapter 3 and to provide treatment of the future flows and loads
described in Chapter 4. A capacity evaluation of the treatment components and piping was
performed to identify these issues and can be found in Appendix F. The following table
summarizes condition and capacity-related issues for site piping and major processes. An “X”
denotes deficiencies in condition or capacity.

Table 5-1. WWTF condition and capacity deficiencies

Physical Current Future
Condition | Loading Loading | Upgrade

Site Piping Marginal X X Yes
Influent Parshall Flume X X Yes
Influent Pumping X X X Yes
Mechanical Screen Marginal X X Yes
Grit Removal X Yes
Grit Classifier X Yes
Primary Clarifiers X X X Yes
Biotowers and Aeration Basins

Biotower Lift Station X Marginal X Yes

Biological Treatment X X Yes
Final Clarifiers X X X Yes
Ultraviolet Disinfection X X X Yes
Final Effluent Pump Station Marginal X X Yes
Dissolved Air Floatation Thickener (DAF) Marginal X Yes
Sludge Digesters X X Yes
Sludge Storage X Marginal X Yes
Site Berm/Dry Land Access Marginal N/A N/A Yes
Administration Building X N/A N/A Yes

5.3 Collection System Alternatives

The facilities plan includes costs to address the collection system deficiencies noted in Section
3.4.2. The list below outlines the scope that is included in the cost estimates presented in
subsequent chapters. The method to address these deficiencies will be refined during design.
These collection system upgrades are included in each project alternative that is discussed in
Chapter 7.

o Relay the East Side Interceptor on Washington Street.

e Add a second interceptor that crosses the Rock River north of the existing crossing and
rehabilitate the existing sewer crossing

o Lift Station 1: Add an above-ground valve vault and replace mechanical equipment and
piping, electrical, and controls

o Lift Stations 2 and 4: Construct a new lift station nearby. Provide new mechanical
equipment, piping, electrical, and controls.

o Lift Station 3: Upgrade controls
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o Lift Station 5: Replace the lift station mechanical equipment and piping, electrical, and
controls.

5.4 Treatment Facility Alternatives

Given the scope of required upgrades and floodplain concerns discussed above, the facilities plan
alternatives include treatment at both the existing facility site and relocation to a new site. This is
discussed in Section 5.4.1. The alternatives also include a range of treatment processes that are
capable of meeting current and future effluent limitations and sludge disposal requirements, which
are described in Sections 5.4.3 and 5.4 .4.

5.4.1 Site Alternatives

As noted above, the alternatives analysis considers treatment at the existing site and at a new
site. Key aspects of each are detailed below.

The City of Jefferson’s wastewater facility has been located at the current site for approximately
a century. The Rock River flows along the north and east sides of the WWTF, the City’s Public
Works shop is located south of the wastewater treatment facility within a common flood berm, and
residences are located starting approximately 300 feet from the western edge of the treatment
structures.

An initial evaluation considered if the facility could be constrained to the existing footprint,
expanded to the west, or expanded to the south. Due to subsequent increases in design loadings
following Kikkoman’s and Onego’s decisions to locate to Jefferson, constraint to the existing
footprint is infeasible. Likewise, while expansion to the west may be feasible, it would still result
in a site with poor access for maintenance and would closely encroach on neighbors to the west
of the WWTF. Therefore, only expansion to the south was retained.

At the existing site, the City could either maximize reuse of the existing process or largely
demolish the existing facilities and construct new treatment processes. In the former case, flood
protection would be provided using a berm around the facility, since entrance elevations or the
top of wall could not be adequately raised for many of the retained structures. In the latter case,
the site would generally be raised out of the floodplain to provide flood protection. The general
scope of each is compared in Table 5-2. In both cases, the WWTF would newly encroach within
500 feet of residences and commercial facilities.
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Table 5-2. Existing site scope summary

Existing Process

New Process

Public Works facility Relocated Relocated

and Tensfeldt Park

Flood Protection Berm WWTF and pump storm Fill WWTF
water

Dry Land Access Fill Roadway Provided

Site Utilities and Piping

Process Piping

Extend, replace most of the
remaining piping

Replace almost all piping

Water Piping Extend, replace some of the Replace almost all piping
remaining piping

Electrical Replace Replace

Natural Gas Extend, replace some piping Replace almost all piping

Existing Structures

Influent Pumping

Modify

Modify

Liquids Treatment

Demolish or repurpose primary
treatment tanks, modify

Demolish most tanks, repurpose
some tanks for sludge

secondary treatment tanks equalization
Sludge Treatment Rehabilitate and possibly modify Demolish
Sludge Storage Rehabilitate Rehabilitate

Administration

Rehabilitate Administration and
Storage Garage, Extend Storage
Garage

Demolish Administration,
Rehabilitate and possibly extend
Storage Garage

New Structures

additional treatment following
digestion

Liquids Treatment Preliminary and primary All new
treatment, relocate aeration
blowers, additional final clarifier,
tertiary treatment
Sludge Treatment Expand sludge digestion, any All new

Sludge Storage

Cake or dry sludge storage
structure

Cake or dry sludge storage
structure

Administration

Offices, locker room, lab,
garage, and other general
administration facilities

As with the existing site alternatives, the City’s wastewater collection system would continue to
flow to the existing site if the City’s wastewater treatment was relocated to a new site. The new
site alternatives would require construction of a new main lift station at the existing site, all new
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treatment and administration structures, piping, and utilities located at a new facility site, a force
main flowing from the new main lift station to the new WWTF, and a gravity sewer flowing from
the new WWTF to the Rock River.

Scope specific to process alternatives on each site will be described in Section 6.5.

5.4.2 Regionalization Alternatives

Jefferson’s staff reached out to their counterparts at neighboring municipalities with wastewater
treatment facilities to determine interest in a regional wastewater or sludge treatment facility.
Ultimately, similar-sized communities determined not to pursue this option, and it would not have
been cost-effective for any smaller community to regionalize for full wastewater treatment with
Jefferson.

Multiple smaller communities in Jefferson County expressed interest in discharging sludge to the
City of Jefferson’'s WWTF on a contract basis if that would be a reliable, cost-effective sludge
handling facility. Those conversations will be revisited and this report updated during design if it
is determined that the sizing or configuration of Jefferson’s WWTF should be altered to
accommodate hauled sludge.

5.4.3 Liquids Treatment Process Alternatives

Four liquids process alternatives are considered in this facilities plan. One of those would maintain
the general configuration of the existing WWTF liquids treatment train and is specific to the
existing site. The other three are applicable to both the existing site and a new site.

All four alternatives would include influent pumping followed by preliminary treatment consisting
of mechanical fine screening and grit removal. The liquids treatment process alternatives differ in
the primary and secondary treatment processes that follow. Tertiary treatment for low-level
phosphorus removal, likely utilizing disc filtration, would follow secondary treatment, and effluent
would be disinfected using UV prior to metering, sampling, and discharge.

The following list summarizes the processes common to liquids treatment alternatives:

¢ Influent pumping (for existing site alternatives) or a new main lift station and site lift
station (for new site alternatives)

¢ Influent flow metering and sampling

e Preliminary treatment including mechanical fine screening and grit removal

e Tertiary phosphorus removal

e UV disinfection

o Effluent flow metering and sampling

The subsequent sections detail differences in scope between the liquids treatment alternatives.

5.4.3.1 Alternative L-EP: Existing Biotower/Activated Sludge Liquids Process

Under the existing liquids process alternative, which is specific to the existing site, effluent from
headworks would flow to new primary clarifiers. Primary clarification is necessary to protect a
fixed film process like biotowers. Flow through the biotower lift station, biotowers, and aeration
basins would follow the same path as is existing. Effluent from the aeration basins would flow to
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a new secondary splitter box, which would distribute flow between the two existing final clarifiers
and a third new final clarifier. The existing clarifiers would be modified to provide RAS and WAS
pumping instead of relying on telescoping valves. Effluent from the final clarifiers would discharge
to the tertiary treatment processes, which are described in the common scope. The following list
summarizes the processes that are specific to this alternative along with if the structures would
be existing that require rehabilitation, or if they would be new:

o Two new 68-foot diameter primary clarifiers

¢ Rehabilitate existing Biotower/Aeration Basin structure including pump replacements,
piping rehabilitation and repair, process gate replacement. Install RAS and WAS pumps
in basement. Aeration blowers would be located in a new structure near Structure 25,
which would likely be shared with other process equipment.

¢ Rehabilitate the two existing final clarifiers and modify to allow for pumped underflow
(sludge withdrawal). Construct a third 60-foot clarifier.

This alternative was not evaluated for a new site because it is not optimized for meeting future
total nitrogen limitations. In addition, the coupled biotower/activated sludge system presents
process control challenges due to complex interactions between the two microbial communities.
It also includes an additional lift station as compared to an activated sludge system without
eliminating blowers.

It is important to note that the costs presented for this alternative represent capacities for a
reduced loading conditions, prior to Kikkomann and Onego deciding to locate to Jefferson. If this
alternative is retained for further evaluation or implementation, these costs should be updated to
reflect the loading projections detailed in Chapter 4.

5.4.3.2 Alternative L-A: New Oxidation Ditch Liquids Process

Under Alternative L-A, there would be no primary treatment and an oxidation ditch coupled with
final clarifiers would provide secondary treatment. An oxidation ditch is a common variant of the
extended aeration process, which results in WAS that is already stabilized. Oxidation ditches are
shaped with channels in a circular, ovular, or other serpentine path to allow continuous flow and
recirculation along the path. As such, they are quasi completely mixed. In an oxidation ditch,
mechanical aerators typically provide mixing, drive the mixed liquor along the channel, and deliver
oxygen. Because there are typically only one or two sets of aerators along the channel, the mixed
liquor experiences varied oxidation environments during its travel through the channel, which
encourages biological nitrogen removal (BNR).

Effluent from preliminary treatment would flow to selector basins to promote enhanced biological
phosphorus removal (EBPR), then to an oxidation ditch for aerobic treatment. Some oxidation
ditches include anoxic selectors between the EBPR selectors and the oxidation ditch to enhance
BNR. Mixed liquor in the oxidation ditch would flow to a pair of final clarifiers, and final clarifier
effluent to the tertiary phosphorus treatment process.

This alternative includes construction of the following processes that are not unique to all
alternatives:
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e Oxidation Ditch structure including EBPR selectors, BNR, oxidation channels, and
associated pumps, mixers and aerators.

e Two new 82-foot final clarifiers

e RAS pumping

e Scum pumping

5.4.3.3 Alternative L-B: New Granular Sludge Liquids Process

Alternative L-B would provide secondary treatment using aerobic granular sludge. Various
proprietary granular sludge technologies exist. Most exhibit behavior that straddles a fixed film
and suspended growth process. In a granular sludge process, dense colonies of microbes and
extracellular polymeric substances form in the absence of carrier media due to selective
pressures such as alternating feast/famine conditions and surface wasting. Granular sludge
systems can be configured as a flow-through system or as a sequencing batch reactor (SBR).
With the appropriate application of cyclic aerobic, anoxic, and anaerobic environments along with
the inherent oxidation gradient that exists within a granule, BNR and EBPR can be achieved within
a granular sludge process.

The evaluations for this alternative assume that the granular sludge process utilizes an SBR. In
an SBR, the mixed liquor cycles between contact, aeration, settling, and wasting phases. Like
alternative L-A, alternative L-B does not include primary treatment. Effluent from headworks would
flow to one of several treatment tanks where it would cycle between anaerobic, aerobic, and
anoxic conditions to provide EBPR, BNR, and aerobic oxidation. A settling period would follow
biological treatment, and then the tank would be filled to allow discharge of treated effluent. Sludge
would be wasted from an intermediate elevation rather than to bottom of the tank to select for the
highest-density sludge. Treated SBR effluent would flow to the tertiary phosphorus treatment
process. This alternative includes construction of:

e Granular Sludge structure including

. Three to four sequencing batch reactor tanks

. Piping gallery to house control piping and valves

. Sludge buffer tanks to provide gravity thickening of wasted sludge

. A water level correction tank for control of water elevation in the SBRs

o Aeration blowers would be housed in a stand-alone structure near the Granular Sludge
structure or located in another process building such as the sludge handling or the
headworks building

5.4.3.4 Alternative L-C: New Conventional Activated Sludge Liquids Process

In a conventional activated sludge (CAS) process, return activated sludge (RAS) treats
wastewater in an aeration basin, with oxygen provided by diffused air. Other zones may be
provided to create environments that are favorable for BNR and EBPR. Conventional activated
sludge is characterized by higher loading rates than an oxidation ditch, so sludge must be treated
further after wasting. Basins generally have a high length to width ratio to ensure plug flow
conditions, which improves treatment efficiency.
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Unlike the other two new liquids process alternatives, Alternative L-C includes primary clarification
following treatment in headworks. Following primary clarification, wastewater would flow to
selector basins that are required for EBPR and BNR, then to aeration basins for BOD degradation
and nitrification. Treated mixed liquor would flow to a pair of final clarifiers, which would discharge
to the tertiary phosphorus treatment process. This alternative includes construction of:

e Two 68-foot primary clarifiers

e Primary sludge and scum pumping, which would likely be located in the headworks
building

e Activated Sludge structure including EBPR selectors, BNR selectors, aeration basins,
and associated mixers and pumps

o Two 82-foot final clarifiers

o Aeration blowers and RAS pumping. These could be housed in a stand-alone structure
near the Activated Sludge structure and Final Clarifiers or in another process building
such as the sludge handling or headworks building.

5.4.4 Solids Handling and Treatment Process Alternatives

Except for grit and screenings, which typically must be landfilled, solids (aka biosolids or sludge)
generated in wastewater treatment can be disposed of in several manners. In Wisconsin, most
WWTFs apply their biosolids to agricultural fields as a nutrient amendment (“land application”).
Solids can also be landfilled, incinerated, or distributed to the public. Each method of disposal has
associated regulatory requirements that will dictate treatment facility needs. In general, landfilling
and incineration are not cost-effective if land application or public distribution are feasible.
Because of this, they are not discussed or evaluated further.

Solids treatment can be designed and operated to meet one of two levels of treatment. Class A
biosolids receive a greater level of treatment than Class B.

Class B biosolids represent the minimum treatment necessary for land application. These
biosolids have received an adequate treatment to reduce pathogens and either the treatment
process or the application method reduces that risk that pathogen vectors, such as insects, will
be attracted to the biosolids and spread pathogens via subsequent contact with humans. Class B
biosolids cannot be distributed to the public, cannot be used with human food crops, and there
are more restrictions on where they can be spread than Class A biosolids.

Class A biosolids receive a higher level of treatment, and so pathogens are at a lower level than
Class B biosolids. If the sludge meets regulatory requirements for a treatment process that
reduces vector attraction and is below threshold levels for certain metals and PCBs, it is
considered an exceptional quality sludge that can be distributed to the public. Exceptional quality
sludge production regulation is more stringent than Class B sludge production, but due to the
finished product’s lower risk, has fewer regulations for disposal and distribution. For purposes of
the facilities plan, “Class A” sludge will be used synonymously with “exceptional quality” sludge,
since the benefits of producing a Class A sludge that is not exceptional quality are small. Sludge
from the City of Jefferson has historically had low enough metals and PCB levels that a Class A
treatment process could achieve exceptional quality sludge standards.
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Both Class A and Class B sludge process alternatives were evaluated. Cake sludge is typically
more cost-effective to store and dispose of than liquid sludge for medium and large facilities,
especially if there is not adequate existing liquid sludge storage tank. Since the WWTF currently
has inadequate liquid sludge storage, all sludge alternatives assume cake sludge at minimum.

5.4.41 S-B1: Class B sludge direct dewatering

As discussed above, sludge from appropriately designed and operated extended aeration
processes can meet Class B pathogen requirements without further treatment. Facilities can meet
the vector attraction reduction requirement either by conducting specific oxygen utilization
requirement (SOUR) testing or by incorporating or injecting the land-applied biosolids.

Under this alternative, which is compatible only with liquids alternative L-A (Oxidation Ditch), WAS
would discharge to aerated sludge equalization tanks, which would allow for intermittent decanting
to gravity thicken the solids and provide storage over weekends and holidays between sludge
dewatering operation. Gravity-thickened sludge would flow to mechanical dewatering units that
would discharge cake sludge to an open-walled cake storage shed. A front-end loader would
stack and load cake sludge within the sludge storage shed. This alternative would include:

e Sludge equalization tank(s) with approximately 20 days of storage capacity.

e Sludge handling building where waste sludge would be pumped and dewatered. This
would likely house sludge aeration blowers and could house RAS pumps, as discussed
above.

o Cake sludge storage shed

5.4.4.2 S-B2: Class B Aerobic digestion and dewatering

Aerobic sludge digestion would include large, aerated basins to stabilize the sludge and meet
Class B pathogen requirements. This alternative would pair with any of the liquids process
alternatives except L-A (Oxidation Ditch); further stabilization would not be necessary for L-A and
S-B1 would be less costly than S-B2. Waste activated sludge, and for L-C, primary solids, would
discharge to aerobic digesters, where aerobic conditions would degrade volatile organic matter in
the sludge. Mechanical dewatering cake sludge storage would be functionally identical to S-B1
(sludge direct dewatering), though smaller equalization tanks would be provided, since gravity
thickening and sludge equalization could occur within the aerobic digesters. This alternative would
include:

o Aerobic sludge digesters, sized for approximately 60 days retention time

e Equalization tanks with approximately 3 days of storage capacity

¢ Sludge handling building where digested sludge would be pumped and dewatered. This
would likely house sludge aeration blowers and could house RAS pumps for alternative
L-C, as discussed in Section 5.4.3.4.

o Cake sludge storage shed

5.4.4.3 S-B3: Class B Anaerobic digestion and dewatering

This anaerobic sludge digestion alternative, which would occur under mesophilic conditions
(approximately 95°F), would provide adequate stabilization to meet Class B sludge requirements.
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Like S-B2, this alternative could pair with any of the liquids process alternatives except that it
would be unnecessary for alternative L-A.

Prior to anaerobic digestion, WAS would be mechanically thickened. Pumps would feed thickened
WAS and, as applicable, primary sludge to several anaerobic digesters, which would be sized for
at least 15 days retention time under maximum month loading conditions. Sludge would be heated
to maintain the mesophilic operating temperature using waste gas from the digesters and
supplemented with utility-provided natural gas as necessary. Excess gas would be flared. Like
other sludge alternatives, the digested sludge would be dewatered and stored as cake prior to
land application.

If this alternative was paired with L-EP the existing anaerobic digesters could be rehabilitated,
although one or more additional anaerobic digesters would need to be added. If paired with any
of the new liquids process alternatives, new anaerobic digesters would be constructed.

This alternative would include:

¢ Anaerobic sludge digesters, sized for approximately 15 days retention time

e Equalization tanks with approximately 3 days of storage capacity

¢ Sludge handling building where WAS would be mechanically thickened and digested
sludge would be pumped and dewatered. This would likely house sludge aeration
blowers and could house RAS pumps for alternative NP-C, as discussed above.

o Cake sludge storage shed

54.4.4 S-A1: Class A Lime Stabilization

As its name suggests, Class A lime stabilization, which is also known as alkaline treatment or
stabilization, involves the addition of lime to cake sludge. When the lime reacts with free water in
the cake sludge, it elevates the pH and raises the temperature, which provides high levels of
pathogen kill. This process increases sludge production due to the large amount of lime added to
the biosolids. Because the alkaline treatment process would be able to meet Class A sludge
requirements without pretreatment, this alternative could be paired with any of the liquids
treatment alternatives. However, there would be no Class B backup if the WWTF experienced an
extended downtime of the dewatering or lime treatment systems except for alternative L-A.

Under this alternative, sludge would be dewatered, treated with lime, then discharged to an
adjacent lime cake storage shed. Like all Class B alternatives, sludge would be stacked using a
front-end loader, although the addition of lime would result in greater sludge production and a
corresponding increase in the sludge storage shed area. Alternative S-A1 would include the
following elements:

o Sludge equalization tank(s) with approximately 20 days of storage capacity.

e Sludge handling building where waste and primary sludge would be pumped, dewatered,
and treated with lime. This would likely house sludge aeration blowers and could house
RAS pumps, as discussed above.

e Lime cake sludge storage shed
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5.4.4.5 S-A2: Class A Mechanical Sludge Drying

Mechanical drying, which involves heating sludge to evaporate water and kill pathogens, is one
of the most common Class A sludge treatment processes. To meet Class A standards, the sludge
must be dried to at least 90% solids and heated to at least 80°C (approximately 175°F).
Mechanical drying produces the least sludge of all alternatives because of the water that is
removed during drying.

Under this alternative, WAS and as applicable, primary solids, would be dewatered and
discharged to a sludge hopper for cake sludge equalization. Pumps would feed the dewatered
sludge to a sludge dryer. There are various options for handling and storing dry sludge, but the
costs are based on subsequent compression of sludge into pellets and storage in an adjacent dry
sludge storage shed. If selected, the specifics of dry sludge storage and handling would be
evaluated further during design.

Like alkaline treatment, mechanical sludge drying can meet Class A sludge requirements without
pretreatment, so this alternative could be paired with any of the liquids alternatives. With the
exception of L-A, this would not provide a Class B sludge backup for extended mechanical
equipment downtime.

This alternative would include the following elements:

o Sludge equalization tank(s) with approximately 20 days of storage capacity.

e A new sludge handling building where sludge would be dewatered and dried. Sludge
pumping would likely be located partially or wholly in this building.

¢ Dry sludge storage.

5.4.4.6 S-A3: Class A Anaerobic Digestion

Class A anaerobic digestion shares many of the same characteristics as typical Class B anaerobic
digestion. However, it must occur in the thermophilic range (approximately 130°F). One variant,
temperature-phase anaerobic digestion (TPAD), has been approved on a site-specific basis for
several Wisconsin WWTFs. In TPAD, pathogen kill requirements are met in a thermophilic
digestion phase, then solids are transferred to a mesophilic digester for further solids stabilization
to meet vector attraction reduction requirements.

Costs for alternative S-A3 are based on a TPAD configuration. Like alternative S-B3, WAS would
be mechanically thickened prior to mixing the sludge in a sludge feed well. Raw sludge would
feed to the thermophilic digester on a batch basis after thermophilic digestate was removed on a
batch basis. Likewise, the thermophilic digestate would feed into one or more mesophilic digesters
on a batch basis after mesophilic digestate was removed on a batch basis. The digested sludge
would be dewatered and stored in a sludge storage shed.

Gas produced in the anaerobic digesters would be used for heating sludge to maintain adequate
operating temperatures, and a sludge-to-sludge heat exchanger would cool sludge discharged
from the thermophilic digester while heating raw sludge that would soon be fed to the thermophilic
digester.
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Like Alternative B-3, the existing anaerobic digesters could be rehabilitated for use under
alternative L-EP, though one or more additional digesters would be required. New digesters would
be constructed if paired with the other liquids treatment process alternatives.

Alternative S-A3 would include the following elements:

o Mechanical WAS thickening

e Batch feed tanks

o At least one thermophilic digester and one mesophilic digester

e Mechanical Dewatering

e Various pumps, which would likely be located in the same structure as the thickening
and dewatering equipment

e Cake sludge storage shed
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6. PROCESS ALTERNATIVES COMPARISON AND SELECTION OF PROJECT
ALTERNATIVES

6.1 Overview

Due to the matrix of site, liquids treatment, and solids treatment evaluations, this report first
evaluates liquids and solids treatment process alternatives based on costs at a generic new site.
Recommended processes for liquids, Class B solids, and Class A solids are provided in Sections
6.2.3, 6.3.3, and 6.4.3 based on both economic and non-economic factors. The recommended
treatment processes are then used to create project alternatives that include a range of treatment
site alternatives coupled with a more limited combination of treatment processes. These project
alternatives are described in Section 6.5 and evaluated in Chapter 7.

The following sections outline the process for comparing alternatives. In accordance with Chapter
NR 110 of the Wisconsin Administrative Code, the cost-effective analysis includes “monetary
costs, environmental and social considerations, and other nonmonetary factors.” The monetary
evaluation is based on a present worth analysis, while non-economic factors were assessed using
a rubric that was common to each analysis. The general approach and assumptions for each
analysis are discussed in the subsequent sections.

6.1.1 Present Worth Analysis

A net present-worth (NPW) analysis incorporates capital costs, operations and maintenance
(O&M) costs, equipment replacement costs, and salvage values over a defined planning period.
This analysis allows for direct comparison of alternatives that have disparate operating and capital
costs to determine which will have the lowest cost over the entire planning period.

Capital costs include construction to address the capacity and condition deficiencies noted in
previous chapters. If elements are proposed to be phased as a future project, those are applied
at the estimated construction date. This does not apply to the scope necessary to address the
currently identified needs. Capital costs were developed based on recently bid projects of similar
scope. The cost estimates, which are planning-level estimates, assume that Build America Buy
America Act (BABAA) provisions do not apply. Due to the uncertainties of the long-term
implications of recently proposed tariffs, the estimated costs do not consider tariffs proposed or
enacted in 2025. It must be kept in mind that construction and operations costs could change
between the date of this planning document and the time when the eventual project is bid.

Operations and maintenance (O&M) costs include staffing, utilities, treatment chemicals, and
other routine costs that the wastewater utility must pay. The treatment process alternatives
evaluations generally only include O&M costs that differ between alternatives, while the project
alternatives discussed in Chapter 7 estimate total O&M costs for the wastewater utility.

Annual replacement costs are calculated by considering the present-day cost of process
equipment and determining the annual contribution necessary to replace the item after an
assumed equipment life. This value is used in lieu of future equipment replacement value.
Applying an annual replacement value prevents distortions in the NPW analysis that are caused
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by discrete future replacement values for equipment with useful lives that equal or exceed the
planning period and better align with the costs that will be paid by the utility.

Functional salvage values are assigned to each alternative based on the design life of the assets
that would be newly constructed. Construction costs for each element are pro-rated based on the
estimated remaining useful life at the end of the planning period. No salvage value is assigned to
modifications in existing structures since all currently existing structures that are considered for
reuse will be at or near their design lives at the conclusion of the planning period.

The NPW analysis for each alternative sums the capital cost to the series of annual O&M and
replacement costs over the 20-year planning period and subtracts the functional salvage value of
assets at the end of the planning period. Future costs and salvage values are discounted using
the WDNR-supplied rate to account for investing potential or loan cost over time. Due to
uncertainty in cost estimating, especially for a planning-level evaluation where specific design
elements have not been determined, alternatives with a NPW within 10% of each other are
typically treated as equal cost.

6.1.2 Non-Economic Considerations

Non-economic considerations were incorporated using a rubric of key factors that differentiate the
alternatives. Factors were organized into categories, with each category having equal weight in
the final score and each factor having equal weight within its category. Alternatives were scored
on a scale of 1 to 5 for each factor, averaged within a category, and them summed for a total
score. A higher score represents a more desirable alternative.

The key considerations for treatment process alternatives differ from those for treatment site
alternatives. Both sets of analyses, however, consider flexibility to address future unidentified
needs, whether regulatory or capacity-driven, and impacts to the community and environmental
resources. The factors specific to each evaluation are discussed with those comparisons.

6.2 New Liquids Process Alternatives

Three new liquids process alternatives, Oxidation Ditch (L-A), Granular Sludge (L-B), and
Conventional Activated Sludge (L-C) were evaluated for either construction at the existing site or
at a new site. These are compared below and the recommended liquids treatment alternative will
be incorporated into the master treatment alternatives evaluated in Chapter 7. A fourth alternative
for retaining the existing Biotower/Activated Sludge system will be evaluated as a part of the
project alternatives in Chapter 7.

6.2.1 Present Worth Analysis

As discussed above, the NPW analysis considers functional salvage value for new structures and
estimated capital, O&M, and equipment replacement costs. A summary of each cost and the
resulting NPW for these alternatives is summarized in Table 6-1.
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Table 6-1. Cost estimates summary of new liquids processes

Conventional
Oxidation Ditch Granular Sludge Activated Sludge
(L-A) (L-B) (L-C)
Capital Cost $119,000,000 $120,000,000 $123,000,000
Startup O&M $1,500,000 $1,470,000 $1,490,000
Design O&M $1,750,000 $1,690,000 $1,670,000
Replacement Fund $340,000 $430,000 $400,000
Salvage Value $25,500,000 $22,500,000 $25,400,000
Net Present Worth $135,000,000 $138,000,000 $139,000,000

The capital cost estimates and salvage values presented in Table 6-1 include scope for influent
pumping and conveyance, liquids stream treatment facilities, effluent conveyance, and common
facilities and utilities, including an administration building that would be located at the WWTF.
Operation and maintenance and replacement costs include the same scope for the WWTF plus
corresponding collection system costs.

Present worth estimates for all three alternatives are estimated within three percent of each other,
so they are functionally equal. While an oxidation ditch requires a larger tank for biological
treatment than the other two alternatives, it eliminates some of the support equipment needed for
granular sludge and the primary clarifiers utilized in the CAS system. Likewise, the assumed SBR
configuration for granular sludge results in the lowest total tank volume of the three alternatives,
but comes with a higher cost due to deep tank excavation and because aerobic granular sludge
systems are proprietary products.

Operations and maintenance cost estimates are also similar to each other. An oxidation ditch
would require the highest energy demands within the liquids treatment process because
mechanical aerators are generally lower-efficiency than the blowers that would be used under the
other two alternatives. The other two alternatives, especially CAS, have a greater amount of
mechanical complexity and both are more complex operationally than an oxidation ditch, so O&M
costs for L-B and L-C assume greater staff time demands than L-A.

Replacement fund costs follow the same general trajectory as O&M costs due to the equipment
scope of each alternative and the proprietary nature of granular sludge. Differences in salvage
value across alternatives is relatively small, like capital costs.

6.2.2 Non-Economic Considerations

Table 6-2 presents a non-economic evaluation of the three alternatives focused on operational,
resiliency, social, and regulatory considerations. All three alternatives would require similar
amounts of land and consume similar amounts of energy, so the alternatives were not
differentiated based on these and the resulting primary environmental impacts. This is especially
true if Class B solids stabilization is considered for alternatives L-B and L-C. Alternative L-A,
Oxidation Ditch, received the highest overall score.
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Table 6-2. Non-economic comparison of new liquids processes

Oxidation Ditch Granular Sludge CAS
(L-A) (L-B) (L-C)
Operations 5.0 3.3 4.0
Process Control 5 3 4
Staff Familiarity 5 3 5
Maintenance 5 4 4
Solids Treatment 5 3 3
Resiliency 4.3 3.7 4.3
Redundancy 4 5 5
Shock Loads 5 3 4
Replacements 4 3 4
Social 4.5 4.5 4
Odor 4 4 3
Noise 5 5 5
Regulatory 4.3 4.0 4.0
Effluent Quality 5 4 5
Future Flexibility 3 5 4
Biosolids Quality 5 3 3
Total 18.2 15.4 16.3

6.2.2.1 Operations

The operations score considers the process control complexity, staff familiarity with the process,
required routine maintenance and reoccurring major overhauls, and implications on solids
treatment. The oxidation ditch (L-A) scores the same or better on the operational metrics than the
other two alternatives.

An oxidation ditch has the simplest operational control of all three alternatives, including in the
absence of modern online process controls. An SBR, which is the basis of the granular sludge
alternative, is the most heavily reliant on controls. While industrial controls systems are robust,
an SBR is the alternative most likely to experience an upset if operator intervention is necessary
due to shortcomings in the controls. In addition, startup of the granular sludge alternative would
be the most intensive of all three liquids alternatives. Finally, Jefferson’s WWTF staff and their
counterparts in southern Wisconsin do not have experience operating an aerobic granular sludge
system, so staff would be more reliant on the process manufacturer if there were process control
issues.

The oxidation ditch also has a smaller mechanical equipment scope than the other two
alternatives. This would simplify routine maintenance. None of the three alternatives have
exceptional major overhaul requirements.
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Because the oxidation ditch alternative assumes extended aeration-type loadings, the solids
treatment train will be simpler than the other two alternatives if a Class B sludge alternative is
selected. Therefore, it scored higher than alternatives L-B and L-C.

6.2.2.2 Resiliency

The score for resiliency includes the level of redundancy, ability to handle shock loads from
industrial contributors, and availability of equipment replacements.

Most process equipment is designed to provide adequate capacity with the largest unit out of
service and therefore has a similar level of redundancy. However, oxidation ditch aerators are
tied to treatment within a specific tank, so full redundancy requires all ditches to be online. In
contrast, aeration blowers are typically placed on a common header, so individual tanks can be
removed from service while maintaining aeration capacity.

Shock loads are a risk for any WWTF that has major tributary industries. Each alternative differs
in what type of shock loads it would handle best. An oxidation ditch’s long retention time,
conservative loading, and relatively high aeration capacity allow it maintain a high level of
treatment when shock-loaded with soluble organic matter. The granules in alternative L-B are
more resilient to toxicity than the floccular microbes found in an oxidation ditch or CAS system,
but the SBR configuration is more subject to incomplete treatment of soluble organic matter. A
CAS system handles particulate shock loading better than the other two alternatives because it
includes primary clarifiers. Given the type of industries that will discharge to the WWTF, soluble
shock loads are likely to be the most common concern.

The resiliency score also considered the reliance on proprietary equipment. Very little wastewater
treatment equipment would be considered a commodity item except for some gearboxes, motors,
and other drive equipment. However, some equipment is available only from one or several
vendors, and with long lead times or a supply chain that is otherwise subject to disruption.
Oxidation ditch aerators are largely proprietary items that are only available from one or two
manufacturers, depending on the oxidation ditch configuration. However, the aerators are very
durable and drives are available from a wide range of industrial equipment suppliers. Aeration
blowers (required under the other two alternatives) have varying degrees of proprietary parts, but
numerous manufacturers produce blowers that are functionally interchangeable. Controls
sequences for the granular sludge alternative are proprietary and that alternative is the most
reliant on automated controls, so alternative L-B score worse than the other two on this metric.

6.2.2.3 Social

The social score considers the risk for nuisance odors and noises. When mitigated, all three
alternatives present similar typical impacts. However, primary sludge can increase nuisance
odors if not mitigated, so CAS scored marginally lower than the other two alternatives.

6.2.2.4 Regulatory

Regulatory considerations include adaptability of the process for likely future effluent limitations
and the anticipated effluent and biosolids quality. While all alternatives are anticipated to meet
current and future effluent limitations, the granular sludge SBR is more reliant on tertiary filtration
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to meet total phosphorus limitations. However, an SBR is very flexible for providing a range of
process configurations. Likewise, the rectangular basins of a CAS system are more easily
modified than the serpentine or oval basins of an oxidation ditch. Finally, an oxidation ditch can
produce Class B solids without further treatment if properly sized, and therefor is lower-risk if a
Class A sludge treatment process fails.

6.2.3 Recommendation

Alternative L-A, Oxidation Ditch, is recommended to be retained for evaluation as the new liquid
process alternative at the existing site and new site. The capital cost and NPW for this alternative
are within 10% of the other alternatives and alternative L-A also scores the best on non-economic
considerations. It is also the WWTF staff preference, due to many of the factors considered in the
non-economic evaluation.

Primary clarification maximizes volatile solids loading to anaerobic digestion which in turn,
maximizes digester gas yield. To realize that benefit, alternative L-C will be paired with any project
alternative that includes anaerobic digestion.

6.3 New Class B Solids Process Alternatives

Three Class B solids process alternatives, Direct Dewatering (B-1), Aerobic Digestion (B-2), and
Anaerobic Digestion (B-3) were evaluated using costs developed for construction and treatment
atanew WWTF. The Class B sludge treatment are compared below. If a Class B sludge treatment
alternative is retained for further evaluation in the project alternatives, the recommended Class B
alternative will be paired with liquids treatment alternatives to compare project alternatives in
Chapter 7.

6.3.1 Present Worth Analysis

Because the Class B process alternatives is based on construction of entirely new sludge
treatment facilities, the NPW analysis considers functional salvage value for new structures and
estimated capital, O&M, and equipment replacement costs. A summary of each cost and the
resulting NPW for these alternatives is summarized in Table 6-3.

Table 6-3. Cost estimates summary of Class B solids processes

Dewatering Only Aerobic Digestion Anaerobic Digestion
(B-1) (B-2) (B-3)

Capital Cost $16,900,000 $19,800,000 $28,600,000
Startup O&M $137,000 $151,000 $190,000
Design O&M $341,000 $383,000 $471,000
Replacement Fund $74,000 $72,000 $202,000
Salvage Value $3,150,000 $4,250,000 $4,290,000
Net Present Worth $19,800,000 $22,400,000 $34,300,000
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The capital cost estimates and salvage values presented in Table 6-3 include scope for sludge
pumping, processing, treatment, and storage facilities. Operation and maintenance and
replacement costs address the same scope plus sludge disposal costs.

As anticipated, the capital cost estimate for direct dewatering (B-1) is the lowest of all three
alternatives. However, aerobic sludge digestion (B-2) capital costs are much closer to the
dewatering-only costs than those for Class B anaerobic digestion (B-3). This is because
alternative B-1 includes most of the equipment and tanks included in B-2, but at a smaller scale,
along with all the same dewatering and storage facilities. Although the tanks for anaerobic
digestion are smaller than those required for aerobic digestion, the total capital costs are
significantly greater due to additional space requirements for digester gas handling, equipment
costs, and additional process piping complexity.

Operations and maintenance cost estimates for the three alternatives are similar to each other.
The greater electricity demands associated with aerobic sludge equalization (B-1) and aerobic
sludge digestion (B-2) are offset by elevated natural gas requirements for anaerobic digester
heating (B-3).

Replacement fund costs for alternatives B-1 and B-2 are similar to each other, while those for B-
3 are significantly greater; this is similar to the pattern for capital costs. The equipment
replacement costs for B-1 are estimated to slightly exceed those for B-2 because of minor
differences in the assumed mixing systems.

6.3.2 Non-Economic Considerations

The non-economic evaluation for Class B solids process alternatives utilized the same four
categories as the new liquids process evaluation though the factors under each category differ. A
common set of categories and factors are used to evaluate the Class A sludge alternatives, and
both Class B and Class A alternatives were evaluated on a common scale so that both sets of
sludge alternatives can be more directly compared. Table 6-4 summarizes the results.
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Table 6-4. Non-economic comparison of Class B solids processes

Direct Aerobic Anaerobic
Dewatering Digestion Digestion
(B-1) (B-2) (B-3)
Operations 5.0 4.3 2.3
Process Complexity 5 4 3
Maintenance 5 4
Liquids Stream Impacts 5 5 1
Resiliency 5.0 4.0 3.5
Process Flexibility 5 4 3
External Inputs 5 4 4
Social 3.0 3.0 2.5
Product Desirability 2 2 2
Odor 4 4 3
Regulatory 1.3 1.7 1.7
Solids Quality 1 2 2
Solids Volume 2 2 2
Discharge Flexibility 1 1 1
Total 14.3 13.0 10.0

6.3.2.1 Operations

The operations category considered process complexity, ongoing maintenance requirements,
and impacts of the solids treatment process on the liquid treatment process.

Because elements of equalization, pumping, and dewatering are common to all alternatives, but
B-2 and B-3 add additional process management, direct dewatering (B-1) has the simplest
operation. Likewise, since it has the least equipment, it has the least maintenance. While all
sludge treatment and handling processes recycle some loadings to the liquid treatment process,
direct dewatering also minimizes those impacts because only minimal additional stabilization is
anticipated.

Anaerobic digestion scored the worst of the Class B alternatives on all three metrics. While not
particularly complex, anaerobic digestion would require staff attention to not only the sludge
treatment process but also gas handling systems. This maintenance is important for maintaining
operator safety, due to the explosive nature of digester gas. In addition, because anaerobic
digestion includes destruction of microbes, nutrients and organic matter are released into the
liquid, which is then recycled to the liquid treatment process when the sludge is dewatered. This
can negatively impact liquids treatment efficiency and the corresponding effluent quality, so
supernatant from dewatering anaerobic digestate should be slowly returned to the treatment
process.

6.3.2.2 Resiliency

The resiliency score considers the capacity flexibility and dependence on external inputs for each
alternative. Due to the simplicity of direct dewatering, it received the best resiliency score.
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Solids treatment processes are not typically designed with the same level of mechanical
redundancy as those for liquids treatment in small- and medium-sized treatment facilities. This is
due to the relatively low flow that biosolids represent as compared to influent wastewater. That
difference allows for trucking sludge or short-term storage if there are mechanical equipment
failures at a WWTF. Excess sludge handling and treatment capacity, including flexibility of what
type of products can be stored and processed (liquid versus cake) can be useful in recovering
from such a failure or as mutual support of a nearby facility that experiences such issues. Because
they require more operator oversight, mechanical sludge processes are typically designed for
intermittent operation. For this reason, the dewatering-only alternative has greater capacity than
the digestion-based alternatives. This must be tempered with the reality that sludge digesters are
very reliable and that the aerobic digestion alternative would allow for greater liquid sludge storage
than the other alternatives because it would allow for gravity sludge thickening and the greatest
storage volume.

Supply chain disruptions that resulted from the COVID-19 pandemic highlighted the risks of
dependence on external inputs, particularly certain chemicals, for wastewater treatment. All
alternatives would require polymer and a nominal amount of electricity for dewatering. As noted
in the O&M discussion, aerobic digestion relies on electricity while anaerobic digestion needs
heat, which is typically provided by natural gas combustion. There were not electricity and natural
gas supply disruptions during the pandemic, and while polymer was generally more expensive, it
was generally available during the pandemic.

6.3.2.3 Social

Important social factors include the desirability of the final sludge product and odor risk. Because
Class B sludge cannot be distributed to the general public but still can be used as a soil
amendment on fields for non-food crops, all three alternatives received a score of 2. Odor potential
was evaluated based on an oxidation ditch sludge, since it is the new liquids process alternative
that is recommended for further evaluation. Aerobic digestion has a much greater odor potential
when paired with a liquids treatment process that includes primary clarifiers, due to the release of
reduced sulfur compounds, than the scores would suggest. This should be considered if aerobic
digestion is paired with the existing liquids process, which includes primary clarification.

6.3.2.4 Regulatory

The biosolids quality, solids volume, and discharge flexibility were considered under the
regulatory category. All three alternatives would result in a Class B cake sludge, but differ
somewhat between each other and more so, the Class A sludge alternatives.

As noted in Section 4.5.2, Jefferson has inadequate available land application sites. Class A
alternatives will improve quality relative to Class B, which provides regulatory flexibility for
discharging sludge to a wider range of recipients and sites. Volume reduction does not
significantly alleviate land application site requirements that are driven by total nitrogen loading.
However, it does improve costs and logistics if the WWTF needs to dispose of sludge in a manner
other than land application in the immediate area such local landfilling or long-distance hauling
either for land application or some other disposal method. Finally, sludge products vary in their
breadth of useability. Cake sludges generally are acceptable for a wide variety of crop farmers,
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but their consistency is not be amenable to urban applications, such as a golf course, turf farm,
or residential yard or garden. The treated sludge consistency will impact the range of uses for the
product and with that, difficulty of sludge disposal.

Direct dewatering (B-1) received the lowest score for solids quality because sludge from extended
aeration systems often has higher fecal coliform levels than sludge that has been stabilized in a
separate process. A separate sludge treatment process can be operated to optimize for sludge
treatment, while an extended aeration system is necessarily operated with effluent quality as the
foremost concern. The digestion alternatives received scores of 2 because they cannot achieve
Class A sludge standards.

A lower sludge volume is desirable because it reduces disposal costs. This is true if the sludge is
hauled in bulk for land application, off-site incineration, or landfilled. While the latter two are not
considered as alternatives in this report, they are possibilities if sludge disposal regulations
change and Jefferson cannot distribute a Class A sludge or land apply Class A or B sludge. All
three alternatives received a score of 2.

6.3.3 Recommendation

The NPW of direct dewatering (B-1) was the lowest of the three Class B sludge process
alternatives, followed by aerobic digestion (B-2) and anaerobic digestion (B-3). The non-economic
evaluation ranking follows the same order. Direct dewatering (B-1) should be paired with the
oxidation ditch liquids process alternative (L-A) and aerobic digestion (B-2) should be paired other
liquids alternatives in selection of project alternatives. The latter recommendation should be
evaluated further if Class B sludge treatment is retained for further evaluation with the existing
process liquids alternative (L-EP) due to odor potential and the proximity of residences to the
WWTF.

6.4 New Class A Solids Process Alternatives

6.4.1 Present Worth Analysis

As with the other evaluations in this chapter, the Class A solids process alternatives are based
on construction of entirely new sludge treatment facilities. Therefore, the NPW analysis considers
functional salvage value for new structures and estimated capital, O&M, and equipment
replacement costs. A summary of each cost and the resulting NPW for these alternatives is
summarized in Table 6-5.
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Table 6-5. Cost estimates summary of Class A solids processes

Class A Anaerobic
Lime Stabilization Sludge Drying Digestion
(A-1) (A-2) (A-3)
Capital Cost $32,300,000 $44,100,000 $32,800,000
Startup O&M $292,000 $164,000 $166,000
Design O&M $796,000 $378,000 $377,000
Replacement Fund $177,000 $351,000 $252,000
Salvage Value $5,380,000 $5,580,000 $4,600,000
Net Present Worth $40,100,000 $50,500,000 $38,200,000

The scopes of cost estimates for Class A solids alternatives are the same as the corresponding
cost estimate for Class B solids alternatives. The capital cost estimates and salvage values
include scope for sludge pumping, processing, treatment, and storage facilities. Operation and
maintenance and replacement costs address the same scope plus sludge disposal costs.

Construction costs for lime stabilization (A-1) and Class A anaerobic digestion (A-3) are estimated
to be similar, while sludge drying (A-2) is expected to cost more than the other two alternatives.
Most of the difference in estimated construction cost between alternatives A-1 and A-2 stems
from equipment cost differences. The equipment cost for alternative A-3 lies between the other
two alternatives, but it has a reduced structure cost because most sludge equalization capacity
would be provided by increasing the digester volume slightly above the minimum volume needed
for process purposes rather than as separate tanks that are included under alternatives A-1 and
A-2.

The O&M costs for lime stabilization are the greatest of all sludge process alternatives. This is
due to increased staffing needs- lime stabilization processes are typically run attended- and
because of the large mass of lime that is required to operate the system. In contrast, sludge drying
and Class A anaerobic digestion are estimated to have similar O&M costs. Sludge drying would
require greater energy inputs in the form of natural gas, but demand less time from operations
staff.

Replacement fund costs follow the pattern of equipment costs noted under construction costs
since equipment sludge treatment equipment was assumed to have a common 20-year useful
life. Due to the abrasive and caustic nature of lime, the useful life of A-1 equipment may be lower
than the other two alternatives. However, sludge drying equipment is exposed to elevated
temperatures and anaerobic digestate has a low pH, so the equipment for all three Class A
processes is subject to varied severe conditions.

6.4.2 Non-Economic Considerations

As noted in Section 6.3.2, a common set of categories, factors, and scale are used to evaluate
the Class A and Class B sludge alternatives so that both sets of sludge alternatives can be more
directly compared. Table 3-1 summarizes the results of that evaluation.
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Table 6-6. Non-economic comparison of Class A solids processes

Lime Mechanical Class A
Stabilization Drying Anaerobic Dig.
(A-1) (A-2) (A-3)
Operations 3.0 4.0 2.0
Process Complexity 4 4 3
Maintenance 3 4
Liquids Stream Impacts 2 4 1
Resiliency 3.0 4.5 3.5
Process Flexibility 5 5 3
External Inputs 1 4 4
Social 3.0 4.5 3.0
Product Desirability 4 5 3
Odor 2 4 3
Regulatory 3.3 5.0 3.7
Solids Quality 5 5 5
Solids Volume 1 5 2
Discharge Flexibility 4 S) 4
Total 12.3 18.0 12.2

Sludge drying (A-2) scored the best across all categories of the non-economic evaluation. This is
largely a result of the set of constraints that make Class A sludge treatment a desirable option.

6.4.2.1 Operations

None of the Class A alternatives can operate without some degree of automated process control,
so that was not considered for the Class A alternatives. The process control inputs provided by
WWTF staff for lime stabilization and drying are relatively simple, though the processes are more
complex than direct dewatering. Like its Class B counterpart, Class A anaerobic digestion has
additional complexity due to the digester gas management systems.

Maintenance scores follow a similar trajectory as the process complexity, except that lime
stabilization scored a bit lower than mechanical drying. This is due to the caustic nature of lime
and the consistency of the final sludge product; lime-stabilized sludge can become unduely soupy
due to cell rupture during treatment.

Anaerobic digestion (A-3) will impact the liquids train more than lime stabilization (A-1) or sludge
drying (A-2) because it involves cell rupture. Mechanical drying generally should not appreciably
increase organic or nutrient loadings to the liquids treatment train, but most dryers rely on water
for cooling and/or condensation of the sludge evaporate, which is returned to the liquids train. For
this reason, drying scored worse than lime stabilization.

6.4.2.2 Resiliency

Because lime stabilization (A-1) and mechanical drying (A-2) are costed based on assumed
intermittent operation, those units have additional capacity that can be realized by operating for
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more time per week. The Class A processes for A-1 and A-2 are also fed with cake sludge, but
the alternatives also include dewatering. This allows for sludge storage flexibility by Jefferson in
the case of lime reactor or dryer downtime and liquid or cake sludge feed in a scenario where
Jefferson is providing sludge handling support to a neighboring facility. This level of flexibility does
not exist for alternative A-3, though the sludge from all three alternatives could still be dewatered
and applied as Class B (with liquids alternative L-A) or landfilled (with the remaining liquids
alternatives).

Like the Class B digestion processes, mechanical drying and Class A anaerobic digestion are
reliant on external energy sources for heating and pumping along with the polymer requirements
common to all sludge process alternatives. Lime stabilization is the most reliant on external inputs
of all sludge process alternatives. In addition to lime, some manufacturers require the use of
sulfamic acid as a lubricant in the reactor. Supply disruptions during the COVID-19 pandemic did
not appreciably impact lime supply, though driver unavailability made its frequent delivery less
reliable. However, sulfamic acid production and availability was significantly impacted, with some
treatment facilities unable to procure it in a timely manner and others paying up to ten times its
usual cost. Therefore, lime stabilization scored poorly on this metric.

6.4.2.3 Social

Class A sludge can be bulk applied to a wider range of sites than Class B and public distribution
is allowed. For this reason, all three Class A alternatives scored better than the Class B
alternatives. Lime sludge is in generally high demand by farmers because it is an essentially free
source of lime, so A-1 scored higher than A-3. Of the three products that were evaluated, dry
sludge is the only one that is easily utilized by the public but it still remains a useful nitrogen and
phosphorus source for agricultural use. For this reason, it scored the highest on product
desirability.

Sludge processing can produce offensive odors from all three alternatives. That can be mitigated
in most implementations of the three alternatives. Cake sludge storage, however, will have greater
odor potential than dry sludge. For this reason, mechanical drying scored better than anaerobic
digestion and lime stabilization.

6.4.2.4 Regulatory

All three alternatives will produce a high-quality sludge that, if properly designed and operated,
will result in a Class A product that will allow significantly more discharge flexibility than a Class
B product. However, mechanical drying results in a sludge product that is more readily distributed
to a wide range of end users. Therefore, all alternatives scored the same on quality, but A-2
scored better on discharge flexibility than A-1 or A-3. Class A sludge discharge flexibility is
significantly better than for Class B sludge. The City may still need to obtain approval for and
access to additional land application sites if a Class A sludge alternative is selected. However,
this is anticipated to be significantly easier and may be unnecessary if the City can find one or
more bulk users, as is the case with numerous other facilities in Wisconsin that produce a Class
A sludge.
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Likewise, sludge drying (A-2) scored better than any other solids process alternative because it
results in lower sludge production. Lime stabilization (A-1) scored poorly on this metric because
the lime addition increases sludge production. This metric is important for considering the impacts
of possible future regulatory changes for PFAS and total phosphorus, as discussed in Section
45.2.

6.4.3 Recommendation

Lime stabilization (A-1) and Class A anaerobic digestion (A-3) alternatives are estimated to have
approximately the same NPW. However, these alternatives scored similarly low in the non-
monetary evaluation. All Class A alternatives would allow for bulk application on a wider range of
sites. However, sludge produced from mechanical drying is most suitable for non-agricultural uses
and transportation beyond the immediate area surrounding Jefferson. As noted above, the City
will need more land application sites in the short-term and several times the currently available
area at future design conditions.

Because there is a significant deviation between the present worth and non-economic analyses,
two Class A alternatives should be retained for further evaluation. Mechanical drying (A-2) best
addresses the issues that a Class A process can mitigate and will be retained as a part of project
alternatives. Class A anaerobic digestion (A-3) has the lowest estimated NPW and scored
marginally better than lime stabilization in the non-economic evaluation, so it will also be retained
for evaluation in the project alternatives.

6.5 Description of Project Alternatives

Five project alternatives based on the recommendations of the above process evaluations are
presented below. These span treatment at both new and existing sites, reuse of the existing
liquids treatment process versus construction of a new liquids treatment process, Class A versus
Class B sludge treatment alternatives, and sludge drying versus anaerobic digestion for Class A
treatment. All project alternatives include the scope of collection system upgrades described in
Section 5.3. Collection system upgrades may be completed concurrently with the WWTF
upgrades or as one or more stand-alone projects. The WWTF scope of each project alternative
is described further below.

6.5.1 Alternative E1-A: Existing Site Biotower/Activated Sludge with Sludge Drying

Alternative E1-A would generally pair the existing liquids treatment process (L-EP) with partial
aerobic digestion and Class A sludge drying (A-2).

It is important to note that the capital costs for this alternative are based on a lower design loading
condition than the other alternatives, since these costs were developed before Kikkoman and
Onego decided to construct facilities in Jefferson. If this alternative continues to be a consideration
following the NPW and non-economic consideration evaluations, the costs for this alternative
should be updated to reflect the increased design loadings.

In this alternative, flow from the two main interceptors would combine and flow through a new
interceptor to a new main lift station and headworks building located south of the existing WWTF
boundaries in the footprint of the existing Tensfeldt Park or Public Works facility. As an alternative,
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the existing headworks building could be modified and the influent lift station retained for future
use instead of locating it in the new headworks building. That option was not evaluated under this
alternative’s costs.

The effluent from preliminary treatment would flow to new primary clarifiers, which would be
located near the headworks facility. These would discharge to the existing Biotower Wet Well. As
with the existing process, RAS would also combine in that wet well, mixed liquor would be pumped
to the two biotowers and then would flow by gravity into the aeration basins below. Mixed liquor
would be split between the two existing and a third new final clarifier. Effluent from the clarifiers
would receive tertiary phosphorus treatment and UV disinfection before being pumped to the Rock
River.

Waste activated sludge and primary sludge would discharge to aerobic digestion, located in what
is currently the anaerobic digesters. Partial aerobic digestion was included in this alternative to
provide a degree of Class B sludge treatment redundancy, since oxidation ditch alternatives will
also provide this level of treatment. The aerobic digestion provided under this alternative will likely
be able to meet Class B pathogen requirements under design average loads but not at the
maximum month loading condition. Following digestion, the sludge would be dewatered and dried
in a new sludge handling building. This structure and a new dry sludge storage shed would be
located south of the existing WWTF boundaries, likely south or west of the new headworks
facilities.

Because this alternative relies on existing structures that cannot reasonably be raised above the
modeled regulatory flood elevation, a berm would be constructed around the entire expanded
facility, and the storm water system would need to be designed so that flow could be pumped to
outside of the berm.

The below list summarizes changes to existing facilities and new structures that would be required
for this alternative.

¢ New and Retained Facilities

. Extend berm around entire new site and elevate sections of berm that are
retained.

. Extend and/or replace site utilities

. Replace or extend most process piping

. New influent lift station/headworks building including influent pumping,

mechanical fine screening, and grit removal. Flow splitting for primary
clarification and primary sludge pumping is assumed to be included in this
structure, though the locations of those functions would be considered further
during design.

. Two new 68-foot primary clarifiers

. Biotower/Aeration Basins (Structure 25): Rehabilitate and modify existing
structure including pump replacements, piping rehabilitation and repair,
process gate replacement. Install RAS and WAS pumps in basement.
Aeration blowers would be located in a new structure near Structure 25,
which would likely be shared with other process equipment.

. New final clarifier splitter.
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Final Clarifiers (Structure 35): Rehabilitate existing units including new
mechanisms and modifications to allow direct RAS and WAS pumping
suction. Construct one additional 60-foot final clarifier.

New final effluent or second intermediate lift station, which would likely be
incorporated into the tertiary treatment building.

New tertiary treatment building housing tertiary phosphorus treatment, UV
disinfection, and effluent flow metering and sampling. Other support facilities
such as an effluent reuse system and activated sludge blowers could be
located in this structure.

Sludge Digestion Building (Structure 65): Rehabilitate and repurpose for
aerobic sludge digestion

Solids Handling Building (Structure 68): Rehabilitate and repurpose for
sludge digestion support, including sludge blowers and sludge pumping.
Sludge Storage Tank (Structure 70): Modify piping and relocate sludge
pumping to another structure.

New sludge treatment building. This would likely house sludge dewatering,
drying, and pumping equipment. This could also possibly house sludge or
activated sludge aeration blowers, depending on the final location of this
structure.

New dry sludge storage shed, sized for 180 days of storage

New hauled waste receiving and equalization tanks including coarse
screening, mixing, and pumping.

Administration Building (Structure 75): Rehabilitate and relocate primary
sludge pumping to another structure. Primary sludge pumping is assumed to
be located in the new influent lift station/headworks building.

Storage Garage (Structure 78): Rehabilitate structure and add two additional
garage bays.

e The following facilities would likely be demolished. Possible reuse is noted below but
was not included in the cost estimates.

Headworks (Structure 10): Influent channels could be repurposed as a
junction structure for the two influent interceptors

Screening Building (Structure 12)

Primary Splitter Box (Structure 15)

Primary Clarifiers (Structure 20)

Final Clarifier Splitter Box (Structure 30)

UV Disinfection (Structure 45)

Final Effluent Pump Station (Structure 50): Storm sewer serving portions of
the WWTF site currently flows to this structure, so it could be retained as a
storm water lift station

Primary Sludge Blending Tank (Structure 55)

Sludge Thickener (Structure 60): This could be modified for additional aerobic
sludge digestion

Control Building (Structure 80)

Chemical Building (Structure 85)
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New structures would generally be located south of the existing WWTF footprint on land currently
occupied by the Public Works facility and Tensfeldt Park.

6.5.2 Alternative E2-A: Existing Site Oxidation Ditch with Sludge Drying

This alternative adapts the oxidation ditch alternative (L-A) to the existing site and pairs it with a
similarly adapted sludge drying alternative (A-2). The adaptations considered soil conditions at
the existing WWTF, anticipated dewatering needs, additional staging that would be required, and
reuse of existing tanks for sludge equalization and the influent wet well for influent pumping. Site
construction costs are the same values developed for alternative E1-A. The ability to utilize the
Biotowers/Aeration Basin structure would be evaluated during design, and will depend on site
space requirements and the final hydraulic profile.

Flow from the two main interceptors would continue to enter the existing main lift station, at the
northwest corner of the existing WWTF. The lift station would pump to a new headworks building
located on the footprint of the existing Tensfeldt Park. The influent pumping arrangement for this
alternative could mirror that assumed for E1-A, but that was not considered under this alternative
due to refinement that occurred between the development of these alternatives.

Effluent from preliminary treatment would flow to oxidation ditches (likely two) located north of the
headworks building, and then to a pair of new final clarifiers located further north yet. Intermediate
pumping would occur at the final clarifiers or the subsequent new tertiary treatment building where
secondary effluent would be treated for low-level phosphorus removal and disinfected using a UV
system.

Waste Activated Sludge would discharge either to sludge equalization tanks, the evaluation
assumes that the existing final clarifiers will be modified for sludge storage, or directly to sludge
dewatering. Dewatered sludge would be mechanically dried and stored in a new sludge storage
shed.

The below list summarizes the scope of upgrades at the facility. Except as specifically noted
below, existing structures would be demolished.

o Elevate entire treatment facility site, while remaining outside of the regulatory floodway
to prevent the possibility of upstream flood rise.

o New site-wide utilities

o New process piping

o Existing Headworks (Structure 10): Modify and rehabilitate for influent pumping. Final
design could evaluate whether to locate mechanical fine screening in the existing
influent channels prior to the wet well, though the cost estimates include screening in a
new headworks building.

e New headworks building. The capital cost estimates discussed below include
mechanical fine screening, grit removal, pumping, and treatment, and flow splitting for
the new oxidation ditches.

¢ Oxidation ditches (new): Capital costs are based on two parallel trains, sized to maintain
complete nitrification at maximum month loading conditions. This results in BOD
loadings of approximately 15 Ibs/d/kcf under design annual average conditions. The
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exact configuration of this structure would be determined during design, since oxidation
ditches are semi-proprietary designs. Multiple tanks will be provided.

e Two new 82-foot diameter final clarifiers. The costs developed for this structure include
construction of a new intermediate lift station. The location of this lift station would be
determined during final design, but it would most likely be a part of the final clarifiers or
tertiary treatment building.

o New tertiary treatment building housing tertiary phosphorus treatment, UV disinfection,
and effluent flow metering and sampling. Other support facilities such as an effluent
reuse system and sludge blowers could be located in this structure.

o Biotowers/Aeration Basins (Structure 25): Demolish or rehabilitate and modify for
aerobic sludge storage. The cost analysis assumes that this structure will be
demolished.

e Final Clarifiers (Structure 35): Demolish or modify for aerobic sludge equalization. The
costs assume that the structure will be modified, including extending the walls to
increase capacity.

e Sludge Storage Tank (Structure 70): Modify piping and relocate sludge pumping to
another structure.

¢ New sludge treatment building. This would likely house sludge dewatering, drying, and
pumping equipment. This could also possibly house sludge aeration blowers, depending
on the final location of this structure.

¢ New dry sludge storage shed, sized for 180 days of storage

o New hauled waste receiving and equalization tanks including coarse screening, mixing,
and pumping.

e Storage Garage (Structure 78): Rehabilitate and possibly expand

¢ New administration facility, including space for maintenance, vehicle cleaning, and
vehicle storage. The size of this space would be balanced with whether the Storage
Garage is expanded.

¢ Other miscellaneous support facilities including for location of the main electrical service
and power distribution.

With the likely exception of the new dry sludge storage shed, new process structures would
generally be in the areas currently occupied by the Public Works facility and Tensfeldt Park. The
new administration building would likely be located further west than process buildings, since its
presence is less likely to introduce nuisance odors and noise.

6.5.3 Alternative N-A1: New Site Oxidation Ditch with Sludge Drying

For alternative N-A1, flow from the two main interceptors would combine and flow through a new
interceptor to a new main lift station located in the western portion of the existing site, outside of
the flood plain. A force main, assumed to consist of a 3-mile alignment with two parallel pipes,
would convey wastewater to the new WWTF site, where it would discharge to a new headworks
building.

The remainder of the process flow at the new WWTF would be similar to alternative E2-A minus
the intermediate or final effluent lift station. The headworks effluent would discharge to the
oxidation ditch(es) and then to a pair of final clarifiers. Secondary effluent would flow to tertiary
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phosphorus removal, UV disinfection, and then return to the Rock River by gravity. A 2-mile
effluent sewer was assumed for planning purposes.

Waste Activated Sludge would discharge either to sludge equalization tanks or directly to sludge
dewatering. Dewatered sludge would be mechanically dried and stored in a new sludge storage

shed.

The list below summarizes changes at the existing site and new construction that would be
required for this alternative. Except as specifically noted below, existing WWTF structures would
be demolished, though some buildings could possibly be repurposed by public works after
removing process equipment and piping. Repurposing is not included in the cost estimates that
are presented below. Required upgrades are presented by their location.

e Existing Site

Extend interceptors to new main lift station

Construct new main lift station in location that provides dry land access
during the regulatory flood, likely near Structure 78

Sludge Storage Tank (Structure 70): Rehabilitate and modify the Sludge
Storage Tank for wastewater equalization

Rehabilitate and possibly expand the existing Storage Garage (Structure 78)
Demolish all other structures, regrade, and restore site

e Linear Work:

Raw wastewater force main from new main lift station to new WWTF site. The
cost evaluations assume two parallel force mains following a 3-mile
alignment, with each pipe able to convey 50% of the peak hour design flow.
The force main configuration would be further evaluated during design.
Effluent sewer from new WWTF to Rock River, based on a 2-mile alignment.

¢ New Site (all new construction):

Process piping and site utilities

Headworks building. The capital cost estimates discussed below include
mechanical fine screening, grit removal, pumping, and treatment, and flow
splitting for the new oxidation ditches.

Oxidation ditches. Capital costs are based on two parallel trains, sized to
maintain complete nitrification at maximum month loading conditions. This
results in BOD loadings of approximately 15 Ibs/d/kcf under annual average
conditions. The exact configuration of this structure would be determined
during design, since oxidation ditches are semi-proprietary designs. Multiple
tanks will be provided.

Two new 82-foot final clarifiers.

New tertiary treatment building housing tertiary phosphorus treatment, UV
disinfection, and effluent flow metering and sampling. Other support facilities
such as an effluent reuse system and sludge blowers could be located in this
structure.

Sludge equalization tanks, which would also allow for gravity thickening prior
to mechanical dewatering
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. New sludge treatment building. This would likely house sludge dewatering,
drying, and pumping equipment. This could also possibly house sludge
aeration blowers, depending on the final location of this structure.

. New dry sludge storage shed, sized for 180 days of storage

. New hauled waste receiving and equalization tanks including coarse
screening, mixing, and pumping.

. Administration facility, including space for maintenance, vehicle cleaning, and
vehicle storage

. Miscellaneous support facilities

6.5.4 Alternative N-A2: Conventional Activated Sludge and Class A Anaerobic Digestion

Alternative N-A2 would include the same conveyance, pumping, preliminary treatment, and
tertiary treatment facilities as N-A1. After preliminary treatment, wastewater would flow to a pair
of primary clarifiers. Secondary treatment would include selectors, aeration basins, and final
clarification. After tertiary phosphorus removal and UV disinfection, effluent would return to the
Rock River.

Class A anaerobic digestion is based on a TPAD process. Waste activated sludge would be
mechanically thickened, and then TWAS and primary sludge would batch-feed to a thermophilic
digester. Mesophilic digestion would follow thermophilic digestion, and the digested sludge would
be dewatered. Cake sludge would be stored in a sludge storage shed.

Like N-A1, any existing structures that are not specifically noted would likely be demolished,
though some could be repurposed for other uses. The list below summarizes key upgrades
according to their location.

o Existing Site

. Extend interceptors to new main lift station

. Construct new main lift station in location that provides dry land access
during the regulatory flood, likely near Structure 78

. Sludge Storage Tank (Structure 70): Rehabilitate and modify the Sludge
Storage Tank for wastewater equalization

. Rehabilitate and possibly expand the existing Storage Garage (Structure 78)

. Demolish all other structures, regrade, and restore site

e Linear Work:
. Raw wastewater force main from new main lift station to new WWTF site. The

cost evaluations assume two parallel force mains following a 3-mile
alignment, with each pipe able to convey 50% of the peak hour design flow.
The force main configuration would be further evaluated during design.

. Effluent sewer from new WWTF to Rock River, based on a 2-mile alignment.
¢ New Site (all new construction):

. Process piping and site utilities

. Headworks building. The capital cost estimates discussed below include

mechanical fine screening, grit removal, pumping, and treatment, and flow
splitting for the new primary clarifiers.
. Two 68-foot primary clarifiers
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Primary sludge and scum pumping, which would likely be located in the
headworks building

Activated Sludge structure including EBPR selectors, BNR selectors, aeration
basins, and associated mixers and pumps

Two 82-foot final clarifiers

Aeration blowers and RAS pumping. These could be housed in a stand-alone
structure near the Activated Sludge structure and Final Clarifiers or in another
process building such as the sludge handling or headworks building.

New tertiary treatment building housing tertiary phosphorus treatment, UV
disinfection, and effluent flow metering and sampling. Other support facilities
such as an effluent reuse system and blowers could be located in this
structure.

New sludge treatment building. This would likely house mechanical WAS
thickening, digester support equipment, batch feed tanks, mechanical
dewatering, and pumps for sludge handling and treatment. This structure
could also house aeration blowers and RAS pumping.

At least one thermophilic digester and one mesophilic digester

Cake sludge storage shed

New hauled waste receiving and equalization tanks including coarse
screening, mixing, and pumping.

Administration facility, including space for maintenance, vehicle cleaning, and
vehicle storage

Miscellaneous support facilities

6.5.5 Alternative N-B: New Site Oxidation Ditch and Direct Dewatering

The liquids pumping and treatment processes for this alternative are the same as N-A1. Waste
Activated Sludge would discharge either to sludge equalization tanks or directly to sludge
dewatering. Dewatered sludge would be stored in a new cake sludge storage shed.

Alternative N-B includes the same facilities that would be constructed as N-A1. However, the
sludge treatment building would be smaller for N-B since it would not need to house drying
equipment. The sludge storage shed would also be constructed differently since the cake solids
volume would exceed the dry sludge volume but protection from blown rain and spindrift is less
critical for cake sludge. The required upgrades are summarized below.

o Existing Site

Extend interceptors to new main lift station

Construct new main lift station in location that provides dry land access
during a flood

Sludge Storage Tank (Structure 70): Rehabilitate and modify the Sludge
Storage Tank for wastewater equalization

Rehabilitate and possibly expand the existing Storage Garage (Structure 78)
Demolish all other structures, regrade, and restore site

e Linear Work:
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Raw wastewater force main from new main lift station to new WWTF site. The
cost evaluations assume two parallel force mains following a 3-mile
alignment, with each pipe able to convey 50% of the peak hour design flow.
The force main configuration would be further evaluated during design.
Effluent sewer from new WWTF to Rock River, based on a 2-mile alignment.

¢ New Site (all new construction)

Process piping and site utilities

Headworks building. The capital cost estimates discussed below include
mechanical fine screening, grit removal, pumping, and treatment, and flow
splitting for the new oxidation ditches.

Oxidation ditches. Capital costs are based on two parallel trains, sized to
maintain complete nitrification at maximum month loading conditions. This
results in BOD loadings of approximately 15 Ibs/d/kcf under annual average
conditions. The exact configuration of this structure would be determined
during design, since oxidation ditches are semi-proprietary designs. Multiple
tanks will be provided.

Two new 82-foot final clarifiers.

New tertiary treatment building housing tertiary phosphorus treatment, UV
disinfection, and effluent flow metering and sampling. Other support facilities
such as an effluent reuse system and sludge blowers could be located in this
structure.

Sludge equalization tanks, which would also allow for gravity thickening prior
to mechanical dewatering

New sludge treatment building. This would likely house sludge dewatering
and pumping equipment. This could also possibly house sludge aeration
blowers, depending on the final location of this structure.

New cake sludge storage shed, sized for 180 days of storage

New hauled waste receiving and equalization tanks including coarse
screening, mixing, and pumping.

Administration facility, including space for maintenance, vehicle cleaning, and
vehicle storage

Miscellaneous support facilities
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7. PROJECT ALTERNATIVES COMPARISON

7.1  Overview

Five project alternatives were selected and described in Chapter 6 based on an evaluation of
treatment process alternatives. The below sections compare these alternatives.

7.2 Present Worth Analysis

The NPW analysis for project alternatives follows the same structure as the comparison of
process alternatives. The below sections discuss key assumptions, reasons for differences
between alternatives, and other important considerations. A summary of the NPW analysis is
provided below, with contributing costs discussed in the following sub-sections.

Table 7-1. NPW of project alternatives

Net Present
Alternative Description Worth
E1-A* Existing Site, Existing Liquids Procgss, Aerobic Digestion, and $201,000,000
Sludge Drying

E2-A Existing Site, Oxidation Ditch, and Sludge Drying $182,000,000
N-A1 New Site, Oxidation Ditch, and Sludge Drying $190,000,000
N-A2 New Site, CAS, and TPAD $177,000,000
N-B New Site, Oxidation Ditch, and Direct Dewatering $160,000,000

*Capital costs for alternative E1-A are based on a reduced loading condition.

Alternative N-B, which includes an oxidation ditch and direct dewatering on a new site, has the
lowest NPW. Conventional activated sludge coupled with TPAD at a new site (alternative NA-2)
has the lowest NPW of the alternatives that include Class A sludge treatment. The NPW of
alternatives E2-A and N-A1 are within 10% of alternative N-A2.

As previously discussed, the facilities plan analysis considers varied liquids and solids treatment
processes, Class A versus Class B biosolids production, locating the WWTF at a new site versus
the existing site, and maximizing reuse of the existing liquids process versus constructing a
functionally new WWTF at the existing site. The varied analyses would result in dozens of project
alternatives if all feasible combinations were evaluated.

Project alternatives that differ by a single element can be compared to develop a general
expectation of the NPW of a project alternative that was not evaluated. For example, the first line
of Table 7-2 shows the difference in cost between the new site alternatives that include CAS and
Class A Anaerobic Digestion (alternative N-A2) and an oxidation ditch and direct dewatering
(alternative N-B). The project alternative of an oxidation ditch with direct dewatering at the existing
site (theoretical alternative E2-B) was not evaluated. However, based on that first line in Table
7-2, theoretical alternative E2-B likely has a lower NPW than E2-A..
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Table 7-2. Percent difference in cost between alternatives

Comparison* Capital Cost NPW
Class A vs. Class B at New Site 11% 1%
Dry vs. Class A anaerobic digestion at New Site 8% 7%
Oxidation Ditch at New Site vs. Existing Site 8% 4%
Existing Process vs. New Process at Existing Site 8% 10%

*Comparisons list the higher-cost alternative first. Costs are presented as the increase above the
lower-cost alternative.

The comparisons in Table 7-2 point to several conclusions. As noted above, since alternative E2-
A and N-B both have lower NPW than alternative N-A1, the un-analyzed alternative of an oxidation
ditch and direct dewatering at the existing site would be lower-cost than all the presented project
alternatives. If Class B sludge discharge is determined to meet the City’s future needs, this project
alternative should be considered. Following the same logic, CAS and Class A anaerobic digestion
at the existing site should be roughly 7% lower-cost than alternative E2-A. That alternative could
be further considered, though the NPW with E2-A likely differs by less than 10%, and therefore
would be considered functionally equal.

7.21 Capital Costs

The capital cost estimates for each alternative include the base improvements for collection
system deficiencies outlined in Section 5.3, which are common to all alternatives, and individual
capital estimates for each project alternative identified in Section 6.5. A summary of the estimated
capital costs is presented in Table 7-3.

The capital costs include costs for the eventual general contractor's scope of services; a
contingency that ranges from 10% to 15% of the construction cost depending on the alternative;
and costs for engineering, administration and legal work that will be necessary to plan, design,
finance, and manage the project. It must be kept in mind that construction and operations costs
could change between the date of this facility planning document and the time when the eventual
project is bid.

Table 7-3. Capital cost of project alternatives

Capital Cost
Alternative Description Estimate
E1-A* Existing Site, Existing Liquids Procgss, Aerobic Digestion, and $168,000,000
Sludge Drying

E2-A Existing Site, New Oxidation Ditch, and Sludge Drying $155,000,000
N-A1 New Site, Oxidation Ditch, and Sludge Drying $168,000,000
N-A2 New Site, CAS, and TPAD $156,000,000
N-B New Site, Oxidation Ditch, and Direct Dewatering $141,000,000

* Capital costs for alternative E1-A are based on a reduced loading condition.

The capital costs for each alternative comprise most of the net present worth, and so the capital
costs follow a similar pattern as the NPW.
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Capital costs for collection system upgrades, estimated to total $4,920,000, are included in the
Table 7-3 costs. Lift station upgrades include a 15% contingency, while the River Crossing and
West Washington Interceptors include 10% contingency. The upgrades for these projects could
be completed independently of the WWTF construction or concurrently. For evaluation purposes,
all of the outlined collection system upgrades are assumed to occur concurrent with the WWTF
construction.

Capital costs for E1-A were developed based on a reduced design loading condition that was
calculated prior to Kikkoman and Onego deciding to locate production facilities to Jefferson. The
design basis for the E1-A capital costs is sufficiently similar to the design loadings presented in
Chapter 4 to allow preliminary comparison to other alternatives. Costs for E1-A would increase to
provide improved biological treatment and increased sludge treatment capacity. Because E1-A is
not cost-effective and has a moderate score for non-economic considerations, the costs for this
alternative were not updated. Alternative E1-A includes a 15% contingency due to extensive work
that would be completed within the existing WWTF structures and footprint.

Capital costs for alternative E2-A are based on the N-A1 costs, including the L-A and A-1 costs
that were presented in Chapter 6. As noted in Section 6.5.2, these were updated to account for
poor soil bearing capacity, high groundwater conditions, and reuse of several existing structures.
This alternative includes a contingency of 12.5%, the average of alternative E1-A and the new
site alternatives, because it includes a modest amount of work that would be completed within
existing the WWTF structures and footprint.

Alternatives N-A1, N-A2, and N-B include the assumptions that were previously detailed in
Chapter 6. Construction of a given structure at a new site is expected to be lower cost than at the
existing site due to soil conditions and inefficiencies associated with construction at an active
treatment facility. However, these alternatives would reuse only the existing storage garage and
liquid sludge storage tank. Additionally, a new force main and effluent sewer would need to be
constructed for these alternatives. For this reason, the capital cost for alternative N-A1 is greater
than E2-A and construction of an oxidation ditch and direct dewatering at the existing site is
anticipated to be lower-cost than alternative N-B. Like the NPV, alternative N-A2 is estimated to
have a lower capital cost than N-A1.

7.2.2 Operation and Maintenance Costs

Annual operations and maintenance (O&M) costs were developed for each of the five project
alternatives at both start-up and design year conditions. A summary of both is shown in Table
7-4.

The annual O&M costs are based on alternative-specific labor, electricity, natural gas, water,
chemical, and sludge disposal needs. All were indexed to the corresponding baseline demands
at the current WWTF. Operator time considers differences in staffing needs due to routine
maintenance for mechanical equipment, space cleaning, and process control. Process energy
and water demands were modeled using typical values at both startup and design flows and
loads. Non-process utility needs are based on factors such as building areas and staffing level.
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Table 7-4. O&M costs of project alternatives

Startup O&M | Design O&M
Alternative Description Estimate Estimate
) Existing Site, Existing Liquids Process, Aerobic
E1-A Digestion, and Sludge Drying $1,610,000 $2,010,000
E2-A Existing Site, New Oég?r’:g)n Ditch, and Sludge $1.660,000 $2.130,000
N-A1 New Site, Oxidation Ditch, and Sludge Drying $1,660,000 $2,130,000
N-A2 New Site, CAS, and TPAD $1,660,000 $2,050,000
N-B New Site, Oxll:;jatlon Dltch, and Direct $1.630,000 $2.090,000
ewatering

There is relatively little difference in the O&M costs for each alternative.

Costs for alternative E2-A are likely slightly inflated because they are set equal to alternative N-
A1 costs, which include staff overhead for maintaining a WWTF that is not located centrally within
the collection system. However, this difference is estimated at only $40,000 per year.

Alternative N-A1 is anticipated to have marginally higher O&M costs than the equivalent Class B
sludge alternative, N-B. While N-A1 has reduced costs for sludge disposal- the O&M estimate
includes time and materials for trucking sludge to a nearby recipient rather than trucking and land
application costs- energy costs are greater than those for N-B. Likewise, alternatives N-A1 and
N-A2 differ by the factors that contribute to O&M differences, but the bottom-line estimates at
startup and design conditions vary little. Given the sensitivity of the analysis, O&M costs are
functionally indistinguishable. Minor changes in future conditions such as staffing and energy
costs could change which alternative has the lowest O&M cost.

7.2.3 Replacement Costs

Annual replacement costs are summarized for each project alternative in Table 7-5. Individual
replacement costs are calculated by considering the present day installed cost of the equipment
and determining the annual contribution necessary to replace the item after an assumed
equipment life. The annual cost is calculated assuming the same interest rate as is assumed for
the NPW evaluation.

Table 7-5. Replacement costs for project alternatives

Replacement
Alternative Description Fund Costs
E1-A* Existing Site, Existing Liquids Procgss, Aerobic Digestion, and $820,000
Sludge Drying
E2-A Existing Site, New Oxidation Ditch, and Sludge Drying $680,000
N-A1 New Site, Oxidation Ditch, and Sludge Drying $690,000
N-A2 New Site, CAS, and TPAD $650,000
N-B New Site, Oxidation Ditch, and Direct Dewatering $420,000

*Replacement fund costs for alternative E1-A are based on a reduced loading condition.
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Alternative E1-A has the highest replacement fund costs. This is driven by greater process
complexity than alternatives E2-A and N-A. Alternative E1-A requires greater sludge blower
capacity for aerobic sludge digestion, includes both primary clarifiers and associated pumps, and
has an additional lift station as compared to E2-A. Treatment processes would also be the most
fragmented under alternative E1-A, so there is some degree of equipment duplication that would
be otherwise unnecessary.

Alternative N-B has the lowest replacement fund costs. This is because it does not include sludge
treatment and conveying equipment that are necessary for the remaining alternatives.
7.2.4 Salvage Value

As described in Section 6-1, functional salvage values were assigned to each alternative based
on the design life of the assets that would be newly constructed. No salvage value was assigned
to modifications in existing structures. A summary of the calculated salvage values is shown in
Table 7-6.

Table 7-6. Salvage value for project alternatives

Salvage
Alternative Description Value
E1-A* Existing Site, Existing Ligtljids Procgss, Aerobic Digestion, and $15.300,000
udge Drying
E2-A Existing Site, New Oxidation Ditch, and Sludge Drying $22,900,000
N-A1 New Site, Oxidation Ditch, and Sludge Drying $31,000,000
N-A2 New Site, CAS, and TPAD $30,000,000
N-B New Site, Oxidation Ditch, and Direct Dewatering $28,600,000

Salvage values generally follow the same pattern as construction costs with two major caveats.
Because alternatives E1-A and E2-A utilize existing structures to varying degrees, they have
lesser salvage values than similar new site alternatives; as noted above, all existing structures
retained under an alternative are assumed to reach their useful life at the end of the planning
period. Additionally, the force main and outfall sewer included in alternatives N-A1, N-A2, and N-
B have relatively long useful lives as compared to the average asset within the WWTF. Because
of this, the salvage value is a greater percentage of capital costs for a new site alternative than
the equivalent alternative at the existing site.

7.3 Non-Economic Considerations

The evaluation of non-economic considerations incorporates the process alternative scores from
Chapter 6 along with factors that are relevant to the site alternatives. These factors fall into three
categories: implementation timeline, social and cultural considerations, and environmental
impacts. These factors are discussed further in the following sections. Alternative E2-A received
the best overall score. From the siting-specific evaluation, this is driven by the implementation
timeline. It also includes the process alternatives that scored best. The evaluation is shown in
Table 7-7.
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Table 7-7. Non-economic comparison of project alternatives

Site EX|§t|ng EX|§t|ng New Site | New Site | New Site
Site Site
Biotower/ I o I
Liquids Treatment Activated Ox[|)Qat|on Ox@ahon Ox@ahon CAS
Sludge itch Ditch Ditch
Solids Treatment Megh. Megh. Direct Megh. Agfjli)g\ic
Drying Drying Dewater Drying Dig.
Alternative E1-A E2-A N-B N-A1 N-A2
Liquids Alternative Score 14.6 18.2 18.2 18.2 16.3
Solids Alternative Score 18.0 18.0 14.3 18.0 12.2
Implementation Timeline 4.0 4.7 3.0 3.0 3.0
Design 5 5 3 3 3
Intermediate Completion 5 5 1 1 1
Construction Staging 2 4 5 5 5
Social and Cultural 3.5 3.5 3.5 3.5 3.5
Archaeological 5 5 3 3 3
Construction 3 3 3 3 3
Isolation 1 1 5 5 5
Land Use 5 5 3 3 3
Environmental 4.0 4.0 4.3 4.3 4.3
Floodplains 3 3 5 5 5
Wetlands 3 3 4 4 4
Endangered Resources 5 5 4 4 4
Energy 5 5 4 4 4
Total 44 1 48.3 43.3 46.9 39.3
7.3.1 Implementation Timeline

The implementation timeline category included factors for design timeline, the feasibility of an
intermediate completion date, and the degree of construction staging.

The implementation timeline is a major non-economic consideration because of Nestlé’'s
expansion and the confirmed addition of two major industries. Short-term increases of industrial
loadings are within the rated capacity of the WWTF. However, the existing WWTF has aging
equipment and some of the units lack modern process control abilities. Because of that, increased
loadings within the facility’s rated capacity could negatively impact treatment. In addition, the
increased wastewater flow will make meeting mass-based phosphorus limits more difficult and
solids loadings will further stretch sludge handling capacity. For this reason, factors that would
shorten the time until tertiary phosphorus removal and sludge treatment are online are positive,
while factors that could delay construction are negative.

The technical portion of design for all alternatives is similar, though there would be some variation
due to process complexity and force main/effluent sewer elements. However, designs are
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constrained by features of a given site. The City might need to exercise its eminent domain
authority if unable to find a willing seller for a suitable site. While within the City’s authorities for
the purpose of housing a WWTF, this process could significantly lengthen the time until the City
has access to and/or ownership of a site. Site access is key to determining constraints and
conducting relevant studies that could impact the WWTF design. Because of this, the new site
alternatives scored poorer on this metric.

As noted above, construction of tertiary and sludge treatment facilities is a time-sensitive
consideration. While construction of a WWTF at a new site would likely proceed somewhat faster
than existing site construction, there is no reasonable way to provide partial utilization of a distant
site prior to the end of construction. However, partial utilization is common for construction at an
existing WWTF. Alternatives E1-A and E2-A could include an intermediate substantial completion
deadline that would include construction of key processes such as the tertiary phosphorus
removal and sludge treatment, so they received a higher score on this metric.

Finally, the implementation considered the impacts of staging on the overall final completion
timeline. As noted, construction at a new site is not impacted by the need to maintain wastewater
treatment, so alternatives N-A1, N-A2, and N-B scored best. Due to the lesser number and type
of structures that would be reused, ES2-A scored better than ES1-A.

As discussed in Section 3.6.2.3, Jefferson’s collection system experiences excessive inflow and
may have excessive infiltration based on EPA guidelines. To responsibly reduce the I/l estimates,
the City would need to implement projects and observe the results for several years. That is
incompatible with the need to provide additional treatment in a timely manner. For that reason, no
I/l reductions are included in the design flows. Reductions should still be pursued to reduce
operations and maintenance costs and improve process stability.

7.3.2 Social and Cultural

The social and cultural category considered possible archaeological impacts, impacts of
construction to people and businesses, compliance with isolation requirements, and current
versus planned land use. While scores for each factor differed between the existing and new site
alternatives, all received the same category score of 3.5.

As noted in Section 3.1.9, Jefferson County has numerous archaeological sites. In the area
immediately surrounding the City of Jefferson, these commonly include lithic scatter and effigy
mounds. The State Historical Society maps show that most large parcels in reasonable proximity
to the WWTF would have described archaeological resources either at the site or near the sewer
alignments that would run to and from the site. No such sites are shown on or proximal to the
existing WWTF. While further studies could refine avoidance methods or other considerations,
the evaluation reduced the new site scores for this reason.

Construction projects can negatively impact the people who live around or need to travel near the
work, even with appropriate mitigation measures such as limitations on work times. Due to
isolation requirements and lower rural population density, construction at a new WWTF would
likely disturb neighbors less than construction at the existing site. However, construction of the
sewers between the existing site, new site, and outfall would likely cause disruptions to traffic and
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impair access to residences and businesses. For these reasons, all five alternatives scored the
same on this metric.

Wastewater treatment facilities are required to be isolated from residences and commercial
facilities. This is to avoid subjecting neighbors to nuisance conditions. The relevant regulation
includes a process to allow an exception for existing facilities and a more stringent process for a
new facility. The existing site alternatives would require application of that exception due to the
proximity of neighbors, and so they scored poorly. A new site would be selected to meet the
codified required setback distance, and so N-A1, N-A2, and N-B received high scores. If
alternative E1-A or E2-A is recommended for implementation, feedback from impacted residents
will be included in the discussion of Public Comments in Section 7.4

An expansion of the WWTF at the existing site would displace the Public Works facility and a park
that includes a playground, shelter, and soccer fields. Because most land surrounding the City of
Jefferson is used for agriculture, it is expected that a new site would displace farm land. The City
has identified several City-owned properties that could be used for a new Public Works facility
and a park with similar amenities to Tensfeldt Park. Because of this, a net loss in park land is not
expected if an existing site alternative, E1-A or E2-A, is implemented.

7.3.3 Environmental Impacts

This category considers temporary and permanent impacts to a range of environmental
resources. Because all alternatives would discharge effluent to the Rock River and differences in
effluent quality were considered as a part of the process alternatives evaluation, water quality
impacts were not considered further.

The existing site alternatives would be constructed in what is currently regulatory floodplain,
though they would avoid infringing on the floodway. Because of this, they would not impact the
regulatory flood elevation. However, these alternatives would still be at greater risk for flooding in
a catastrophic event such as a dam failure or a major storm with wet antecedent conditions. Siting
for a new WWTF would ensure that flooding is not a risk except to the new main lift station.

Likely wetlands are located within the possible boundaries of an expanded WWTF at the existing
site. The degree and need for impacts to these wetlands will be evaluated during design, but if
impacts are necessary, they will likely be permanent. Conversely, any route to or from a new
WWTF will need to cross multiple wetlands. These impacts, however, are likely to be temporary,
with the wetlands restored following sewer construction. Construction at a new WWTF site should
be able to avoid permanent wetlands impacts. Because of this, the new WWTF alternatives
scored better on this metric.

Endangered resources include state and federal threatened or endangered species along with
rare or exceptional ecological communities. Preliminary review from the DNR’s public natural
heritage inventory suggests that there are endangered resources that could be impacted by any
alternative. Endangered resources impacts can often be mitigated through appropriate strategies,
which will be discussed further in Chapter 8. New site alternatives would likely involve disturbing
more land that is not currently maintained (mowed, farmed, pavement, or gravel) than the existing
site alternative. For this reason, the existing site alternatives scored one point better on this metric
than the new site alternatives.
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7.4 Public Comments

This section will updated to summarize any public comments that are received by the City
regarding the draft facilities plan. It will specifically include feedback from impacted neighbors if
one of the existing site alternatives is recommended for implementation.

7.5 Recommendations

The present worth analysis that was prepared in accordance with WDNR guidance and presented
in Table 7-1 indicates that alternative N-B, which includes an oxidation ditch coupled with sludge
dewatering at a new treatment facility site, has the lowest net present worth. Table 7-2 shows that
the lowest-NPV Class A sludge treatment, alternative N-A2, would cost approximately 11% more
over the 20-year planning period than Class B treatment. A new treatment process at the existing
site would be more cost-effective than construction at a new site, though the corresponding
present worths differ by less than 10%, which is typically considered equivalent for an alternatives
comparison. Non-economic evaluations ranked mechanical sludge drying higher than Class B
sludge treatment or the alternative including CAS and Class A anaerobic digestion. The existing
site scored higher than a new site.

Because the City lacks access to sufficient land for land application under future conditions,
including only minor increases from current conditions, alternatives that include Class A versus
Class B sludge treatment are not equivalent. Class A sludge treatment is recommended due to
the limited area of available land application sites. Likewise, mechanical drying alleviates more
sludge disposal risks than Class A anaerobic digestion. The NPW of alternatives N-A1 and N-A2
differ by approximately 7%, which is considered functionally equal for a planning-level evaluation.
Because of this, the non-monetary considerations should be given significant weight in selection
of the recommended treatment alternative.

Alternative E2-A is recommended for implementation, based on consideration of both economic
and non-economic factors. Alternative E2-A scored the highest of all project alternatives in an
evaluation of non-economic factors. While alternative N-A2 has the lowest estimated NPW of the
alternatives that include Class A sludge treatment with an estimated 3% savings over E2-A, E2-
A scored significantly better on non-monetary considerations.

The recommended alternative has an NPW of $177,000,00 and the corresponding total upgrade
costs are estimated at $155,000,000.

The below figure is a concept of recommended land use within the expanded WWTF site. In
general, new processes with higher odor potential will be located further to the east of the site
and administrative facilities and processes with lower odor potential further to the west. The site
layout will also need to consider factors such as construction staging, hydraulics, and distances
between tanks and associated process support buildings.
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8. ENVIRONMENTAL IMPACTS

8.1 Project Identification

This chapter provides an analysis of the environmental impacts for the recommended upgrades
to the Jefferson WWTF, the remote lift stations, West Washington Street Interceptor, and River
Crossing Interceptors.

8.2 Affected Environment

Environmental impacts are both primary and secondary in nature. Primary impacts are those
directly caused by construction activities, which could include utilizing agricultural land to expand
a WWTF. A secondary impact is not directly caused by construction, but one that the constructed
facilities may facilitate or allow. An example of a secondary impact is if a WWTF expansion allows
for expanded service area and as a result, farmland is developed for new residences. A
municipality’s master plan generally controls development patterns and with those, most
secondary impacts. For this reason, the below analysis largely focuses on primary impacts.

8.2.1 Land Use

All alternatives require additional land for an expanded or new WWTF. The recommended
alternative will require relocation of the Public Works facility and Tensfeldt Park to other sites.
There are no known inconsistencies with planned land use for several sites that have been
identified for possible relocation of those facilities, though at least one of those sites is currently
farmed.

All collection system upgrades are expected to occur within the right-of-way, so no land use
impacts are anticipated.

Secondary land use changes due to expansion of the WWTF are likely but are consistent with the
City’s Comprehensive Plan.

8.2.2 Soils

No widespread impacts to soils are anticipated. As previously discussed, soils amendments or
piers may be necessary for construction at the existing WWTF due to anticipated poor bearing
capacity.

8.2.3 Important Farmland, Prime Forest Land, and Prime Rangeland

The Farmland Protection Policy Act (FPPA), the USDA regulation implementing the FPPA (7 CFR
Part 658), and USDA Departmental Regulation No. 9500-3, “Land Use Policy”, provide protection
for important farmland and prime rangeland and forest land. The proposed modifications to the
WWTF will take place on the existing site, existing Public Works facility, and a city park. Therefore,
they will not result in the conversion of prime farmland areas.

The Department of Agriculture, Trade and Consumer Protection (DATCP) must be notified of any
project which may involve the acquisition of an interest in land from a farm operation through the
use of eminent domain procedures (condemnation). DATCP should be notified of such a project

Jefferson Facilities Planning Document 8-1
November 2025



regardless of whether the proposing agency actually intends to use these powers in the
acquisition of rights to proposed project lands. If a proposed project involves the actual or potential
exercise of the powers of eminent domain in the acquisition of an interest in more than five acres
of land from any one farm operation, the DATCP is required to prepare an agricultural impact
statement (AIS) which describes and analyzes the potential effects of the project on farm
operations and agricultural resources. If a proposed project involves five acres or less from any
one farm operation, an AIS may be prepared at the DATCP's discretion. According to these
guidelines from DATCP, an AIS will not be required for this project since the proposed WWTF
expansion, lift station upgrades, and interceptor upgrades are on land currently owned by the City
or the public right-of-way.

8.2.4 Formally Classified Lands

There are certain properties that are either administered by Federal, State, or local agencies or
have been accorded special protection through formal legislative designations. For the purposes
of this report, these properties have been designated “formally classified lands.” Examples include
wild and scenic rivers, forestlands, scenic trails, national and state parks, and wildlife refuges.
Visual impacts to formally classified land from proposed projects need to be considered as
appropriate.

There are no known formally classified lands that will be affected by this project.

8.2.5 Floodplains

The existing WWTF is within the 1% annual chance (100-year recurrence interval) floodplain and
the berm along the eastern edge of the WWTF forms the edge of the floodway. The proposed
upgrades include site fill within areas designated as flood fringe, but will not include fill within the
floodway. Construction within the floodway may be necessary, but no fill is anticipated.

Like the WWTF, no floodway fill is anticipated for any of the collection system upgrades. The
River Interceptor upgrade will require construction within the floodway, but that is not anticipated
to impact the finished ground profile.

See Appendix N for FEMA flood maps relevant to each site.

8.2.6 Wetlands

Based on a review of available resources, including the WDNR Surface Water Data Viewer and
Wetland Inventory, there are likely wetlands located on the eastern edge of Tensfeldt Park, east
of the existing soccer fields. The edge of those wetlands is likely further east than the edge of the
floodway. Based on a preliminary review of required process area, it may be necessary to fill or
otherwise encroach on those wetlands. The degree of necessary encroachment will be
determined during design after site-specific process space requirements have been better
defined. Wetlands impacts at the WWTF site will likely be permanent.

Wetlands are located adjacent to the Rock River, with especially large areas present east of the
River in the areas near the River Crossing interceptor. Wetlands will likely be impacted by
construction of a second interceptor, though those impacts will likely be temporary.
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A similar review of available resources suggests that wetlands are not present at the remote lift
station sites or along the West Washington Street interceptor relay. Wetlands inventory figures
for each site are included in Appendix N.

8.2.7 Archaeological and Cultural Resources

The National Historic Preservation Act (NHPA) of 1966, as amended, and the Advisory Council
on Historic Preservation’s (ACHP) implementing regulations, 36 CFR Part 800 (Section 106
regulations), requires Federal agencies to consider the effect their actions may have on historic
properties that are within the proposed project’s area of potential effect. To avoid harm to both
known historic properties and archeological sites, and to undiscovered sites present in a project
area, historic and archaeological sites within or near the project area must be identified, and the
effects of the project on these sites must be assessed.

Records from the Wisconsin Historic Preservation Database (WHPD), which includes properties
that are on the National and State Registers of Historic Places along with other historic or
archaeological sites, were reviewed to determine the possibility of any impacts.

No sites were found at or near the proposed expanded WWTF boundaries, the remote lift stations,
or along the proposed West Washington interceptor replacement. Several historic buildings were
identified near the River Crossing Interceptor. None of these are listed sites in the National or
State Register of Historic Places. A site with lithic scatter in the Archaeological Sites Inventory is
shown close to the River Crossing Interceptor. A refined concept of the River Crossing alternative
will dictate the need for further evaluation of the archaeological site. The River Crossing
interceptor upgrade is not anticipated to impact any structures.

To protect archaeological resources, no figures including WHPD data are included in this report.

8.2.8 Endangered Resources and Other Biological Resources

Throughout the United States there are many plant and animal species that are threatened with
extinction or exist in greatly reduced numbers partly because of human activities. The
Endangered Species Act (ESA) of 1973 establishes a national program for the conservation and
protection of threatened and endangered species of plants and animals and the preservation of
habitats upon which they depend. Wisconsin first passed similar legislation in 1972 and
corresponding administrative code, which is implemented by the DNR, is found in Chapter NR
27.

The Wisconsin DNR maintains a database containing occurrences of state- and federally listed
species along with critical and unique habitat. This is often more detailed than information
available through the United States Fish and Wildlife Service (USFWS). In accordance with
Section 7 of the ESA, the USFWS may need to be consulted if there is federal agency involvement
or for certain federally listed resources to ensure that the proposed project does not jeopardize
the continued existence of any listed threatened or endangered species or result in the destruction
or adverse modification of a critical habitat.

Pursuant to these requirements, an Endangered Resources Preliminary Assessment (ERPA) was
performed for the project site using the WDNR Natural Heritage Inventory (NHI) Public Portal.
According to this assessment, endangered resources have been recorded for this area and further
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action is required to protect possibly impacted species. The Preliminary Assessment is provided
in Appendix N.

8.2.9 Social Impacts

The recommended alternative will locate treatment structures close to additional residences and
businesses. Section NR 110.15 of the Wisconsin Administrative Code requires a setback of 500
feet between treatment process structures and residences or commercial establishments. If an
existing WWTF is altered to encroach on additional residences or commercial establishments, the
municipality must attempt to obtain agreement with affected owners. This can include mitigation
measures, as discussed in Section 8.3.7. Comments from newly affected owners are included in
the discussion of public feedback in Section 7.4. Figure 8-1 shows a buffer around the anticipated
footprint of process structures and compares that to a 500-foot buffer around the existing
treatment structures. The hatched area shows the 22 privately-owned properties that will be newly
impacted. In addition to private owners, the VFW is located on a City-owned parcel within the
500-foot buffer southwest of the WWTF.
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Figure 8-1. Residences and businesses within 500 feet of WWTF

8.2.10 Miscellaneous Impacts

8.2.10.1 Operational Impacts

Impacts from operating the upgrade WWTF on nearby residents and businesses are expected to
be similar to existing treatment facility impacts. The recommended treatment processes have a
somewhat lower odor potential than the current treatment processes. However, the site expansion
will impact additional residents.
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In the immediate neighborhood, additional traffic for hauled waste receiving is expected to be
offset by ftraffic reductions from relocating Public Works and Tensfeldt Park. The previous
chapters considered these and other health and environmental impacts related to operation of
the facility.

Upgrades to the collection system should have negligible impact on operations.

8.2.10.2 Construction Impacts

Modifications to the WWTF and interceptor will have temporary impacts due to construction.
These temporary impacts will include the increase of traffic and noise around the construction site
and disturbance of dust and dirt during construction. Traffic along routes to the site will increase
during construction.

The location of the WWTF adjacent to existing residences will require consideration of appropriate
measures to reduce impacts to those residents. Construction impacts will be mitigated as
described in Section 8.3.

Based on the location of the WWTF and information from previous construction projects at the
site, dewatering will likely be required. If high groundwater conditions necessitate the use of high-
capacity wells (in excess of 70 gpm) for the dewatering, then the environmental impact will be
evaluated by the WDNR’s Bureau of Water Supply prior to installation of the wells.

8.2.10.3 Secondary Impacts

The construction or upgrade of any WWTF may potentially encourage urbanization by making
increased wastewater collection and treatment capacity available. This facilities plan is consistent
with the City of Jefferson’s Comprehensive Plan, which considers appropriate development.

8.3 Mitigative Measures

Due to the proposed WWTF site expansion, primary environmental and social impacts are likely.
Feasible mitigative measures for impacts that were identified above are described in the following
sections.

8.3.1 Construction and Temporary Controls

Temporary impacts during construction will be mitigated. Temporary traffic control barricades,
signs, flagging, and detours will be implemented as necessary and in accordance with WisDOT
standards. If conditions warrant control of dust then a combination of water, calcium chloride
suppressant and other dust control measures in compliance with industry standards will be
applied. Due to the proximity of the WWTF to residences, time of day construction restrictions will
be important to minimize noise impacts.

Erosion control and shoreline stabilization during and following construction are other important
considerations during construction. The WDNR has stressed the importance of implementing and
maintaining proper erosion control measures. If necessary, any disturbed riverbanks will be rip-
rapped, seeded and mulched within 24 hours of completion. Any steep areas that will be disturbed
and that would affect downstream riverbanks or wetlands will be stabilized with erosion control
matting in accordance with WDNR guidelines. Erosion control requirements will be defined during
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design and in coordination with WDNR Chapter 30, Notice of Intent and Corp of Engineers CFR
404 permitting.

8.3.2 Land Use

Expansion of the WWTF could facilitate unplanned development. The City will continue to use its
zoning ordinances and extraterritorial jurisdiction authorities in conjunction with the
Comprehensive Plan to ensure orderly development that is consistent with City and County goals.

8.3.3 Floodplains

As noted in Section 8.2.6, flood fringe fill is recommended as a part of WWTF upgrades and
construction activities may be necessary within the floodway for WWTF and interceptor upgrades.
Fill within the floodway, which could elevate upstream flood elevations, will be avoided.
Appropriate flood protection of collection and treatment facilities will improve reliability of service
and in turn, reduce the risk of impacting the Rock River due to treatment system failures.

8.3.4 Wetlands

Wetlands impacts fall into temporary and permanent impacts. As noted in 8.2.6, permanent
impacts may be necessary in the southeastern portion of the expanded WWTF site. Propper
stormwater management and treatment, including during construction and post-construction, will
be provided to minimize impacts at the WWTF site beyond the extents of wetlands that need to
be filled due to treatment process space needs. If necessary, landfill banking credits will be
purchased to offset filled wetlands.

8.3.5 Archaeological and Cultural Resources

The extents of the River Crossing interceptor upgrades may overlap with an archaeological site.
The City will confer with regulatory agencies to determine whether further investigation is
necessary once design concepts are further refined. If necessary, findings from those studies will
inform further development of the River Crossing interceptor design.

No other possible archaeological or other historic site impacts have been identified. If any
undiscovered archeological sites or human remains are encountered in the course of
investigations at the project area or during construction, the work will have to stop immediately,
and the Wisconsin State Historical Society Historic Preservations Division consulted.

8.3.6 Endangered Resources and Other Biological Resources

Impacts to biological resources can often be mitigated using proper measures. These include
time-of year construction restrictions, stabilization mat type, post-construction restoration
including native plant seeding, and for aquatic species, stormwater control and treatment.
Measures based on site-specific evaluations including WDNR and USFWS recommendations will
be utilized to reduce impacts to biological resources during construction. The WWTF upgrades
will improve effluent quality, which should positively impact aquatic resources.
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8.3.7 Social Impacts

Section 8.3.1 describes common mitigation measures for reducing construction impacts to
residents and businesses that are located close to a WWTF. Additional measures can mitigate
impacts to residents after the completion of construction. The recommended alternative will
include odor control facilities and landscaping to provide a visual break from the WWTF. The City
has also engaged impacted landowners and intends to hold one or more neighborhood meetings
for nearby residents and businesses to solicit additional feedback on visual aspects of the WWTF
design. Feedback received from affected owners, including notes from conversations with City
staff and written comments to the City, is included in Appendix R.

8.4 Alternatives to Proposed Action

8.4.1 No Action

If Jefferson does not address capacity and age-related deficiencies, the WWTF will be unable to
meet its WPDES permit limitations, which will negatively impact the Rock River’s water quality.
The DNR would engage in enforcement actions that ultimately would preclude the City from any
expansion until system deficiencies were addressed. This is not a reasonably feasible alternative,
and is not retained.

8.4.2 Retained Alternatives

Five project alternatives were retained for evaluation in Chapter 7. These included a range of
treatment processes, sites, and sludge qualities. The alternatives on a new site scored marginally
better than those on the existing site for several environmental factors that differentiate the two.
However, the existing site alternatives, which includes the recommended alternative, scored
better on the possibility of impacts to archaeological resources. Those differences are discussed
in the non-economic evaluation of alternatives found in Section 7.3.
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9. FINANCES AND FUNDING

9.1 Total Project Budget

The total estimated cost for the recommended alternative, E2-A, is approximately $155M as
described in Chapter 1. Treatment facility upgrades are estimated at $150M, with the remaining
$5M for collection system upgrades, including remote lift stations. The total budget includes, 13%
engineering, administration and legal work to plan, design, finance and manage the project, and
4% for resident project representative services during construction. A contingency of 12.5% is
included for the WWTF work, 15% for lift station upgrades, and 10% for the interceptor
replacements.

The final cost will depend on funding and scope that is refined during design. The project budget
will be refined during design and will likely require revision as the project is further developed.
The following sections describe possible financing methods and funding sources available to the
City.

9.2 Financing Methods

There are six possible methods of financing the proposed improvements. These include general
obligation bonds, revenue bonds, special assessment bonds, direct loans from private institutions,
financing through government programs, and immediate payment. Given the size and scope of
the proposed project, immediate payment is not possible due to lack of available funds.
Assessment bonds are eliminated because of the financial impact to the customers. That leaves
four major financing methods for the City, as described in the following sections.

9.2.1 General Obligation Bonds

General obligation bonds are readily saleable, and the interest rate is relatively low. These bonds
are not dependent on service charges, although service charges can be used to provide the
needed revenue. The total amount of general obligation bonds which can be issued by a
municipality is limited by Wisconsin Statutes to 5% of the equalized valuation of the municipality.
There are many serious disadvantages to this method of financing for projects such as this. First,
it is possible that not all users of the new facilities would contribute to the support of the facilities.
This would depend upon the method used to recover the payments for these bonds. Secondly,
the use made of the wastewater treatment facilities will not necessarily be directly related to the
value of a property utilizing the facilities. Third, the sale of general obligation bonds for a utility
purpose can affect the credit rating issued to the municipality at the time of the sale of future
bonds issues covering other general expenditures.

9.2.2 Revenue Bonds

The advantages of revenue bonds are that their sales do not affect the credit rating or available
bonding capacity of the municipality, and they are equitable in that the users of the system pay
the capital cost of the facilities. Mortgage revenue bonds are very saleable in Wisconsin if the
service charge is such that the net revenues of the utility, after expenses and depreciation, are

Jefferson Facilities Planning Document 9-1
November 2025



approximately 1.25 times the debt retirement and operation and maintenance costs. The interest
rate for these bonds generally is 1 to 2 percent greater than for general obligation bonds.

9.2.3 Direct Loans

The estimated cost of the proposed project is quite large, lessening the chance of direct loans
from financial institutions or government agencies. Moreover, if available, the interest rates on
direct loans may well be less than for either general obligation or mortgage revenue bonds. There
are fewer restrictions on the method of revenue generation, and there is less effect on the bonding
powers and credit rating of the community than with general obligation bonds.

9.2.4 Financing Through Government Programs

Past demand for improved wastewater treatment resulted in the establishment of state and federal
programs for financial assistance to communities undertaking the construction of wastewater
treatment facilities improvements. The following sections summarize the government funding
programs which may be available.

9.2.4.1 USDA Rural Development (RD)

The Rural Development (RD) branch of the U.S. Department of Agriculture (USDA) provides
financial assistance to small rural communities with populations of 10,000 or less. Rural
Development has a program in which it provides financial assistance in the form of grants and
low-interest loans for construction of wastewater collection and treatment systems. The loans
have a 40-year payback period and are classified as revenue bond type loans secured only by
sewer and water use charges. The current interest rates range from 3.125% to 4.250% (at a
Market Rate of 5.250% as of October 1, 2025) and are based on income levels and identified
health and sanitary conditions that will be addressed by the project. Rural development requires
communities to maintain a debt reserve of 10% of the total 40-year loan payment for the first 10
years of financing for a USDA-RD loan.

If funds are available, a USDA-RD grant may be combined with a loan to keep user rates
reasonable for residential users. To receive a grant, the user charge rates for the average
residential customer are compared to a percentage of the median household income and the
rates for other comparable communities and grant funds may be offered to reduce the rate
impacts. Grants may be available for up to 45% of eligible project costs and are intended to
benefit residential users and small commercial users. Grants may exceed 45% for communities
that qualify for the lowest (poverty) interest rate based on the median household income (MHI).

Funding through USDA-RD is currently limited due to small federal allocations to the program. In
particular, grant availability is very constrained. The City of Jefferson should continue to monitor
this possible funding source since it has historically provided favorable financing for similar
communities.

9.2.4.2 Community Development Block Grant (CDBG)

The Community Development Block Grant (CDBG) program is a federal formula-allocated grant
program under the U.S. Department of Housing and Urban Development (HUD). The State of
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Wisconsin, Department of Administration administers the state Community Development Block
Grant program for public facilities (CDBG-PF), which provides grant money to expand and
improve public infrastructure and facility projects critical to community vitality and sustainability.
A municipality can qualify for this grant under several conditions, i.e., low and moderate income,
urgent need, or economic development. The maximum CDBG grant is $1 million, and recipients
need to provide at least a 50% match.

These grants are highly competitive, and may require multiple attempts before successful award.
The City of Jefferson may qualify for a CDBG grant, but this possible funding source has not been
included in the projected user charge impacts.

9.2.4.3 State of Wisconsin Environmental Improvement Fund (CWFP)

The State of Wisconsin Environmental Improvement Fund (EIF) is managed and administered
jointly by WDNR Environmental Loans (EL) and Department of Administration (DOA). EIF
encompasses two environmental financing programs for local governments: the Clean Water
Fund Program (CWFP), for wastewater and storm water infrastructure projects; and the Safe
Drinking Water Loan Program (SDWLP), for drinking water infrastructure projects. The CWFP
and SDWLP are revolving loan programs that combine federal grants and state funding to provide
financial assistance to municipalities in the form of subsidized loans. Some municipalities may
also be eligible for funding in the form of principal forgiveness (PF). The currently available
maximum PF is $2.1 million for general WWTF upgrades, though up to $1 million additional is
available to projects that are necessary to meet phosphorus limitations.

The interest rate for a CWFP project varies based on a municipality’s size and median household
income (MHI). The interest rate is 33% of the market rate for eligible projects if a municipality’s
population is less than 10,000 and MHI less than or equal to 80% of the Wisconsin MHI. This
corresponds to 1.551% to 1.925% APR based on the current market rates of 4.700% to 5.833%
as of October 1, 2025. For eligible projects of municipalities not meeting the financial need criteria,
the interest rate is 55% of the market rate, or 2.585% to 3.208% currently. The market rate is
based on the loan duration and whether the securing bond is taxable; a municipality must issue
a taxable bond if there is an industrial cost share. Only those communities whose treatment
facilities are in basic compliance with effluent standards are eligible. For treatment plants in
violation of effluent standards full financing is available at the full market rate. Additionally, the
portion of projects for receiving and storing septage and capacity for treating septage can be
financed at 0% interest through the CWFP.

Based on the current MHI estimates for State Fiscal Year 2026, it is expected that the City would
receive an interest rate that is 55% of the market rate. The City intends to apply for funding from
the CWFP and it is possible that they may qualify for principal forgiveness. For the user charge
impacts described in subsequent paragraphs it will be assumed that the project will be funded
through the CWFP.

9.2.4.4 Other Programs

Focus on Energy incentive programs are available to municipal customers of participating
Wisconsin utilities to implement energy efficiency projects. Prescriptive incentives are offered for
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standard energy efficient technologies that have predictable and predetermined savings,
including lighting, many HVAC measures, motors and drives, and others. Custom incentives are
available for technologies such as energy efficient aeration and heat recovery and are calculated
on a case-by-case basis based on the estimated first year energy savings associated with a
project/technology. Custom incentives may pay up to 50 percent of a project’'s cost, for a
maximum of $200,000 and are available for projects that have a payback between 1.5 and 10
years. There may be opportunities to apply for Focus on Energy incentives for the proposed
construction, but these incentives are not included in the user charge impact calculations.

9.3 Summary of Probable Financing

Any of the four practical financing methods may be used, i.e., general obligations bonds, revenue
bonds, direct loans from private sources, or government program financing. It is likely that the
best overall funding will be achieved through a Wisconsin CWFP Loan with a 20 year loan.
However, a CWFP 30-year loan is preferable to reduce user rate impacts. Rural Development
funding should be monitored, including the availability of grant funding. For the purposes of this
Facilities Plan, it was assumed that the project would utilize a 30-year loan through the CWFP.
The following sections describe the parallel cost percentage, septage percentage, and
phosphorus percentage that must be calculated for CWFP loans.

9.4 Clean Water Fund Program Loan Rate Evaluations

9.4.1 Parallel Cost Percentage

The parallel cost percentage (PC) is calculated to determine that portion of the proposed total
project cost eligible for below-market rate financing through the CWFP. Reference is made to
Chapter NR 162 of the Wisconsin Administrative Code and the WDNR web page guidance for
the basis of calculating parallel cost percentages.

In order to calculate the value for PC, revised loading conditions are determined which reduce
the total design loadings by those amounts associated with unsewered areas that are not currently
connected to the sanitary system; the reserve capacity for loadings which will be realized beyond
ten years from the project completion date; and for current and future flows from industrial
wastewater users.

An estimate has been made of those projected contributions from residential, commercial, and
additional contributions which will not be realized until beyond ten years after the completion of
the project. The future loadings described in Chapter 4 have been assumed to be added in a
straight-line projection over the course of the design period of twenty years, with the exception of
hauled waste, which is assumed to occur within 10 years of completion. One-half of these future
loads will not be included in the revised loading conditions. Loadings from the current and future
industrial customers and their respective projected growth have also been removed. State and
federal governmental facilities are less than 5% of current and design flows to the WWTF and so
were not distinguished in the evaluation.

A summary of the revised loadings for WWTF flows and loads is presented in Table 9-1. The
column heading “DC” is used by the WDNR to indicate total design capacity, and “RC” is used for
reduced capacity. The Design Capacity (DC) used for the PC calculations is the projected design
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load presented in Table 4-10. The DC was the basis for the project costs developed in Chapter
1.

The reduced capacity approximately equals the design capacity for all collection system
upgrades. No major industries are located east of the Rock River or tributary to any of the remote
lift stations. Likewise, future growth is negligible compared to existing flows for the interceptors
and remote lift stations.

Table 9-1. WWTF Design and Reduced Capacity Summary

Parameter Units DC RC
Flow

Maximum Month mgd 3.033 2.234

Peak Hour mgd 10.307 9.469
BOD

Annual Average Ibs/day 6,511 2,981

Maximum Month Ibs/day 10,910 3,711
TSS

Annual Average Ibs/day 6,419 3,197

Maximum Month Ibs/day 10,915 3,930
TKN

Annual Average Ibs/day 864 422

Maximum Month Ibs/day 2,332 562
Total Phosphorus

Annual Average Ibs/day 138 74

Maximum Month Ibs/day 237 91

Each element within the scope of the WWTF upgrades was evaluated to determine impacts to
sizing based on the reduced capacity. Sizing for processes controlled by peak hour flow such as
liquids pumping, preliminary treatment, and clarification could be reduced only marginally, if at all,
since the reduced peak hour flow is 92% of the design flow. The capacity of biological treatment
and sludge handling processes could be reduced by approximately 50% because they are based
on average loadings.

The parallel cost for treatment facility upgrades is estimated at $133M, which is 88.4% of the
$150M WWTF design condition cost. A summary of sizing reductions and full calculation of those
costs is provided in Appendix O. Because the reduced condition is nominally the same as the
design condition for collection system upgrades, the parallel cost percentage for the remote lift
stations and interceptors equals 100%.

9.4.2 Septage Percentage

If the project includes costs for septage receiving facilities and/or septage treatment capacity,
those costs may be eligible for a 0% loan rate from the CWFP. The septage percentage (SP) is
calculated to determine what portion of the below market rate financing through the CWFP will be
eligible for zero rate financing. Reference is made to the resource paper entitled “Wisconsin DNR
Program for Septage Considerations in Municipal Wastewater Facility Planning and for
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Application of Zero Percent Clean Water Fund Loans” dated June 7, 2006 and revised March 13,
2023.

The reduced capacity conditions without market rate items and without septage capacity is
denoted as RC2 in Table 9-2 below. The RC2 condition, in addition to the DC and RC, are used
to determine the septage percentage and project costs eligible for a 0% interest loan.

Table 9-2. WWTF loading conditions for SP calculation

Parameter Units DC RC RC2
Flow

Maximum Month mgd 3.033 2.234 2.194

Peak Hour mgd 10.307 9.469 9.429
BOD

Annual Average Ibs/day 6,511 2,981 1,730

Maximum Month Ibs/day 10,910 3,711 2,460
TSS

Annual Average Ibs/day 6,419 3,197 1,737

Maximum Month Ibs/day 10,915 3,930 2,471
TKN

Annual Average Ibs/day 864 422 331

Maximum Month Ibs/day 2,332 562 470
Total Phosphorus

Annual Average Ibs/day 138 74 40

Maximum Month Ibs/day 237 91 56

Like the parallel cost evaluation, each element within the scope of the WWTF upgrades was
evaluated to determine impacts to sizing based on the second reduced capacity. The flow
contribution from hauled waste is negligible, so the sizing of hydraulically-sized processes could
not be reduced. Aeration basin volume and associated equipment could be reduced by
approximately 40% from the RC sizing, as could sludge treatment facilities. In addition, the hauled
waste receiving and equalization facilities could be eliminated under the parallel evaluation.

The septage percentage is calculated by dividing the difference between RC and RC2 by the total
design costs.

SP = (RC — RC2)/DC = ($133M - $122M) / $150M = 7.3%

The septage percentage is 7.3%, which represents the costs that will be eligible for zero percent
financing through the CWFP. Additional information and detailed cost estimates for the septage
percentage are included in Appendix O.

9.4.3 Phosphorus Cost and Parallel Cost Percentage

The CWFP program also offers priority principal forgiveness (PF) for phosphorus reduction costs.
Eligible municipalities must meet the eligibility requirements for Regular PF, discharge less than
150 pounds of phosphorus per month, have an alternate phosphorus limit, or serve a population
of less than 10,000. The WWTF must discharge to surface water and have a final water quality-

Jefferson Facilities Planning Document 9-6
November 2025



based effluent limit for phosphorus less than or equal to 0.3 mg/L as a monthly average limit (or
0.1 mg/L as a 6-month average limit) or be located in an implemented TMDL area for phosphorus.

The Phosphorus Reduction PF is only calculated on the phosphorus reduction-related WWTF
upgrade costs and the phosphorus cost percentage should be calculated as PP = PC/DC where
PP is the phosphorus percentage expressed as a decimal; PC is the construction costs
associated with the phosphorus components of the project; and DC is the construction costs
associated with the total design capacity.

Jefferson’s WWTF upgrades include costs that are specific to phosphorus treatment capacity and
achieving compliance with limits established as a part of the Rock River TMDL. The costs in the
selected alternative include construction of a new tertiary treatment process for low-level
phosphorus removal. In accordance with WDNR guidance, the phosphorus cost percentage and
phosphorus parallel cost will be evaluated when a loan application is made to the Clean Water
Fund Program. Due to the cost and scope of the required upgrades, it is expected that the City
will be eligible to receive the maximum principal forgiveness available to a municipality, which is
currently $1,000,000 for a project that is intended to meet a final water quality based effluent limit.

9.5 Revenue Sources

Wisconsin Statutes empower a municipality to construct, maintain, and expand a wastewater
system, and further, to collect the revenues to support such a system. There are five potential
sources of revenue available to municipalities for support of wastewater treatment facilities:
special assessments, general fund revenues, impact fees, TIF fees, and service charges.

9.5.1 Special Assessments

The levy of special assessments is provided for by Section 66.07 of the Wisconsin Statutes.
Generally, the special assessment principle is used primarily to recover the costs of services and
facilities provided immediately adjacent to the property assessed. One additional use of the
special assessment provision employed elsewhere from time to time is that of directly assessing
the cost of major capital improvements. This is generally utilized in cases where no service
charges are made but the governing body wishes to recover the cost of the improvements. It is
more applicable to the financing of a collection system than to the treatment plant itself.

If a municipality were to provide the proposed wastewater treatment facilities as a general service,
it would be possible to assess the costs of the improvement to the benefited parties. However,
the municipality would not be able to do so unless the proper legal procedures were followed and
the assessment did not exceed the benefit received by the property assessed. Because of the
difficulty in determining the differences in benefits between users and user classes and because
of the magnitude of this assessment to present property owners, special assessments are not
recommended for this project.

9.5.2 General Fund Allocations

General Fund monies from general taxation sources and other routine sources of municipal
income can be used to pay for the subject project. A direct tax levy to recover the project costs
which are not funded by grants-in-aids is possible. The use of general fund monies on a debt
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service basis is a potential method of financing. This would be accomplished through issuance of
general obligation bonds as described in Section 8.2.1. Generally, this method of financing is
reserved for street improvements and administration improvements, not for wastewater treatment
facilities. This method of financing will not be used for the proposed project.

9.5.3 Impact Fees

Wisconsin Statute 66.0617 allows cities, villages, towns and counties to assess impact fees on
developers to offset the capital costs for public facilities needed as a result of new development.
The law requires municipalities that wish to utilize connection fees or connection charges to base
these fees on sound concepts. A municipality has the option to implement an impact fee to assist
in paying for improvements that are a result of development. These fees cannot be used to finance
deficiencies of any system but for replacement of systems that will not have adequate capacity to
meet new user demands. Any implementation of impact fees will require a needs report (this
document will meet that requirement), breakout of costs to present and future users, an ordinance
regulating the fees, development of an accounting system to segregate the fees and a public
hearing on the ordinance.

The City can utilize this system and may want to consider impact or connection fees for future
users. This method will not be used at this time for calculating the user charge impacts. It should
be noted that the same bond types can be used in conjunction with this system.

9.5.4 Tax Incremental Finance District (TIF)

Municipalities can develop tax increment finance districts to assist in financing wastewater
improvements. To utilize this approach, the municipality would have to identify some specific
boundaries of land that is mostly undeveloped but is anticipated to be developed in the near
future. The percentage of cost of the proposed project that is related to the potential development
of this area included in the TIF district can be paid by the increment of the TIF district. The tax
increment is the amount of tax money collected between the value of the district at the time of
formation to value of the property after development. This tax increment can be used to pay off
projects that have been included in the TIF Plan.

This method of financing is a viable alternative and can be considered in the future but will not be
used for calculating user charge impacts.

9.5.5 Service Charges

Wisconsin Statute 66.0821(3) empowers a municipality to establish service charges in such
amount as to meet all the financial requirements for the construction, reconstruction,
improvement, extension, operation, maintenance, repair, and depreciation of a wastewater
system. Further, such service charges may be adjusted to cover the payment of all principal and
interest of any indebtedness incurred thereof, including the replacement of funds advanced by or
paid for through the general fund of the municipality. These charges may include a reasonable
excess and the actual basis of the charges is at the discretion of the appointed/elected governing
members. To date, the City has used service charges to generate revenue for construction,
maintenance and operation of wastewater treatment facilities and this is the anticipated revenue
source for future improvements.
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9.6 Financial Status and Considerations

9.6.1 Revenue Sources and Current User Rates

Through the Utility, the City collects user service revenues and currently serves approximately
3,100 customers with its collection and wastewater treatment system. Table 9-3 presents a
summary of the total number of customers by sector as of the end of 2023.

Table 9-3. Sewer customer summary (2023)

Sector Customers
Residential 2,762
Commercial 284
Industrial 1
Municipal 55

The existing residential user charge system uses a fixed fee based on monthly sewer usage. For
a typical residential user that uses 3,000 gallons monthly, the charge is $30 per month. For other
non-industrial users, the fixed charge varies by water meter size, and all are charged a common
usage-based rate. Nestlé-Purina, which is the only major industry currently discharging to
Jefferson’s WWTF, has specific strength-based charges.

9.6.2 Operating Expenses

The Utility’s current sewer fund annual operating budget and financial information from past years
is provided in Appendix P. The total current annual operating budget is approximately $1,800,000
for recent years. After removing depreciation, debt payments, and other miscellaneous expenses
not factored into the estimated O&M costs, the budget for operating and maintaining the WWTF
is approximately $1,400,000. This is the base value used in projecting future O&M costs for this
analysis. The projected operating costs for the first full year of operations (2031) following
construction improvements are approximately $1,660,000 per year. These costs are expected to
increase annually, with the design year projected operating costs estimated at approximately
$2,130,000 per year. Detailed estimates of these future costs are provided in Appendix L.

9.6.3 Replacement Fund/Short-Lived Assets

A municipality receiving a loan from the CWFP is required to establish an equipment replacement
fund to be used only for expenses incurred for equipment related to the municipality's wastewater
treatment works. As of the 2023 audit, the Sewer Utility had a replacement fund balance of
approximately $1,200,000. As detailed in Section 7.2.3, the replacement fund deposit for the
planned improvements would result in approximately $680,000 annually.

9.6.4 Debt Repayments and Debt Reserves

The City has three existing loans being paid by the sewer utility. One of each of those loans will
reach maturity in 2028, 2029, and 2030, though the City could choose to prepay two of those
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loans. All three will be paid off prior to the first anticipated new loan repayment, which is estimated
to occur in 2032 after construction is complete.

Future debt and impacts to user charges for the proposed project are addressed in Section 9.7.
Details on existing debts are provided in Appendix P.

Loans for projects financed through the CWFP can close once the construction project is bid and
awarded, which is before construction costs are incurred. Conversely, loans taken through USDA
RD close once costs have been incurred. Because of this, a community must obtain open market
interim financing for large construction projects funded through USDA RD. That cost is not
considered in the below analysis, but will need to be included if Jefferson decides to pursue that
funding.

9.6.5 Other Capital Improvements and Planned Expenses

It is anticipated that the Ultility will continue to perform sewer improvements and other projects as
described in Section 3.1 and provided under the City’s Capital Improvements Plan (Appendix E).
The user rate analysis assumes the Utility will contribute approximately $400,000 per year to the
Collection System Improvements Fund.

9.7 Projected Annual Operating Budget & User Charge Rates

The projected annual operating budget and user charge rates for the Utility need to take several
components into consideration and can be best analyzed using a cash flow schedule.

The expense components of the cash flow include future debt of the wastewater facility
improvements, debt or costs for future capital/improvements public works projects, collection
system depreciation, equipment replacement funds, and total annual operation costs as described
in the previous sections. The revenue components of the cash flow are revenue from current rates
and equivalent users as described in 9.6.1 and projected revenue from rate increases, connection
fees, and interest income. Improvements can also be financed through use of cash on hand or
replacement fund reserves.

The project costs provided in Table 7-3 were used to determine potential loan payments using
either a CWFP or direct loan and resulting impacts to user charges. As stated in Section 9.3, it is
expected that CWFP funding will be used for the project, though the City will continue to monitor
other potential funding sources including through USDA RD. The rate impacts will be refined as
the funding package is developed.

User rates were calculated for various loan and utilization scenarios. Among the loan evaluations
was a scenario with a 30-year payback, 3.0% interest rate, and principal forgiveness through the
CWFP. A more costly scenario included a 40-year loan with 5.25% interest and no grant
contribution through USDA RD. User rates were conservatively calculated with no increase in
residential, commercial, or public authority users or usage assumed, and an average equivalent
meter usage of approximately 3,000 gallons per month, which is typical for residential users.

The analyses considered a range of changes in industrial usage, with timing and loadings
informed by information provided by Nestlé, Kikkoman, and Onego. Various methods for charging
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industrial contributors were also evaluated. The final wastewater charge methodology for major
industrial users will depend on negotiations with each user.

The cash flow projections in Appendix Q are examples of possible methodology and rate
implementation schedule, but the actual rates and schedule for rate increases will depend on the
funding method, schedule, and required debt reserve and debt coverage. The analysis assumes
that the City will implement the rate increases as a series of steps starting at the beginning of
2026. Stepped rate increases will allow for the Utility to increase cash on hand which will permit
it to take a smaller loan, and also reduce the impact from a single step increase to sewer users.
Based on the cash flow analysis, the City should have an estimated $25 million cash on hand that
is generated through stepped rate increases prior to beginning loan repayment.

It should be noted that other revenue generating sources can be utilized such as impact fees,
grants, energy grants and other funding mechanisms. If these methodologies are implemented,
the rates presented would be reduced accordingly.

User charges for an average residential customer are expected to increase from the current
average residential charge of $30 per month to between $65 and $90 per month in the next 3
years depending on the methodology of the user charge system and the amount of grant money
included in the funding package.

9.8 Implementation Steps, Permitting Requirements, and Schedule

The City of Jefferson intends to apply for funding from the Wisconsin CWFP to finance
construction. The following implementation schedule is based on the timeline for that loan
program, as well as requirements for agency review, approval, and permitting. Plan review will be
performed by the WDNR. Division of Safety and Professional Services (DSPS) plan review is
required for public buildings 25,000 cubic feet or larger, so it will likely be required for new
buildings. Permits that may be required include WDNR Chapter 30 permit, Water Resources
Application for Project Permits (WRAPP) and Corp of Engineers CFR 404 permitting.

A preliminary project scheduled is presented in Table 9-4. It includes preliminary design beginning
in the fall of 2025 and continuing through 2027 with a September 2027 submittal to WDNR for
plan and specification approval. Final construction documents are to be complete for an early
spring of 2028 bid date. Construction may begin once Notice to Proceed is issued in mid to late
spring of 2028.

The actual schedule will depend on the availability of financing and possible interim financing
costs.
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Table 9-4. Preliminary Project Schedule

Action

Completion Date

Public Hearing for Facilities Plan

November, 2025

Address Public Hearing Comments

December, 2025

Submit Facilities Plan to DNR

December, 2025

Begin Preliminary Design

December, 2025

Begin Final Design

June, 2026

Submit Plans and Specifications to DNR

September, 2027

Submit Loan Application to CWFP

September, 2027

Apply for Construction Permits

October, 2027

Advertise for Bids

January, 2028

Open Bids February, 2028
Award Bids March, 2028
Start Construction April, 2028
High-Priority Processes in Service March, 2030
Remainder in Service March, 2031

Complete O&M Manual and Loan Closeout

September, 2031
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