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Executive Summary

This Environmental Report (ER) has been developed to update and provide additional
information to the February 2012 Environmental Report (February 2012 ER). The City of
Waukesha (the City) submitted the City of Waukesha Application for a Lake Michigan
Water Supply Diversion with Return Flow in May 2010 and the ER in February 2012. An
updated version of the Application will be completed in 2013 and summarized in Volume 1
of 5, Application Summary, City of Waukesha Application for a Lake Michigan Diversion
with Return Flow (Application) to address changes in the proposed project and return flow
management plan. This ER provides the necessary updates to the February 2012 ER in order
to be consistent with the 2013 Application. This ER and the February 2012 ER are similarly
organized.

The major changes included in the ER include:

1. The City of Waukesha has selected the City of Oak Creek as the Lake Michigan water
supply provider. The water supply negotiations with the City of Oak Creek provided
insights into a more efficient and beneficial connection point into the City of Oak Creek
water distribution system. With the selection of the City of Oak Creek as the water
supplier, a new water supply pipeline alignment has been added to this ER. The new
Lake Michigan water supply alignment from the City of Oak Creek has been determined
to meet the long-term water supply needs of the City of Waukesha. The Oak Creek
alignment identified in the February 2012 ER will now be considered an additional Oak
Creek alignment alternative. Refer to later sections in this document for further
descriptions of the updated Oak Creek pipeline alignment for the proposed project.

2. A new return flow alignment to the Root River provides environmental benefits and is
the preferred return flow alignment. It has been included to provide efficiency and
reduced impacts by paralleling the new City of Oak Creek Lake Michigan Supply
alignment. Because a total maximum daily load (TMDL) was started on Underwood
Creek and a TMDL allocation has not yet been established for return flow, the WDNR
has determined that an Underwood Creek return flow could not be approved until a
TMDL allocation is available. Consequently, this alternative would not be
implementable at this time and is not being pursued at this time.

3. The return flow management plan has also been modified to have continuous flow from
the City of Waukesha’'s Wastewater Treatment Plant (WWTP).

4. The appendices to the Application have been reorganized. Several of these appendices
are referenced in the February 2012 ER. These references have been updated.

5. A side-by-side comparison of the new water supply and return flow alignments to the
prior alternatives has been updated in this document with a comprehensive comparison
included in Appendix 6-2.

6. Clarification is provided on baseflow changes to the Fox River, Pebble Creek, Pebble
Brook, and Mill Brook based upon groundwater modeling.
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This Executive Summary provides a summary of changes and introduction to the project.

Overview of Waukesha Water Supply

Current Supply and Issues

The City of Waukesha currently obtains approximately 80 percent of its water supply from
the deep St. Peter Sandstone Aquifer. Near and beyond the City, this aquifer is confined by
a geological feature — the Maquoketa shale layer —that limits natural recharge of the aquifer.
Continued use of the aquifer by the City and surrounding communities since the 19th
century and the presence of the Maquoketa shale have led to the 500- to 600-foot decline in
aquifer water levels (SEWRPC, 2010a).

Reduced groundwater levels in southeastern Wisconsin have in turn affected regional
surface waters, which now receive about 18 percent less groundwater contribution as water
migrates toward the deep aquifer (USGS, 2007). Significant water quality issues developed
with declining water levels in the deep aquifer, including increased levels of salts and radium
(a naturally occurring element in the deep aquifer that can cause cancer). To provide drinking
water with low levels of radium, the City treats some deep aquifer water to remove radium
and blends some deep aquifer water with water from the shallow Troy Bedrock aquifer. The
radium concentrations have prompted the State of Wisconsin to issue a consent order to the
City to bring their drinking water quality into radium compliance by June 30, 2018.

The City obtains less than approximately 20 percent of its water supply from the shallow
aquifer. Increased pumping of it will stress surface water resources by reducing baseflows
to local streams and wetlands (SEWRPC, 2010a).

Program to Address Issues

The City has studied water supply options for many years and has been working to address
the radium contamination for over 20 years. The Southeastern Wisconsin Regional Planning
Commission (SEWRPC) has also conducted a regional water supply study that examined
the impacts of public water supplies on the deep and shallow aquifers as well as the use of
Lake Michigan as a water supply source. On the basis of groundwater quantity and quality
issues, SEWRPC recommended the long-term water supply for the City be Lake Michigan
(SEWRPC, 2010a). A Lake Michigan supply is regulated under the Great Lakes-St. Lawrence
River Basin Water Resources Compact (Compact) and Wisconsin State Statute § 281.346
which require return flow be sent back to the Great Lakes basin.

The City has explored water supply alternatives, including use of the deep aquifer, shallow
aquifer wells, water conservation, and a Lake Michigan water supply source. Water supply
and return flow alternatives were developed individually, and return flow alternatives were
developed considering the Lake Michigan supply source. These individual water supply
and return flow alternatives are combined to create a “system alternative”. A system
alternative adds together the environmental impacts from both water supply and treated
wastewater discharge to provide the sum of the impacts. An example “system alternative”
for a Lake Michigan basin water supply includes connecting to the City of Oak Creek’s Lake
Michigan water supply, distribution to Waukesha customers, collection of wastewater in
Waukesha's existing sewer system, wastewater treatment at the City of Waukesha treatment
plant, and return flow of treated wastewater to Lake Michigan via the Root River. This ER
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examines the environmental impacts associated with the water supply and return flow
alternatives.

As part of the water supply planning process, the City has conducted multiple public
meetings to solicit comments from City residents and the general public. Four public
meetings have been held, including one meeting in a neighboring community adjacent to
one of the Lake Michigan return flow alternatives (Wauwatosa, WI), where the public
provided verbal and written comments regarding Waukesha’s water supply alternatives.
Many more public meetings have been conducted in prior years and public meetings
continue to take place to update the public on long-term water supply planning activities.
Public comments and issues raised have been addressed in this document. A compilation of
comments received from City meetings and other public involvement processes is included
in the Water Supply Service Area Plan, which is Volume 2 of the City of Waukesha
Application for a Lake Michigan Diversion with Return Flow (Application).

Environmental Report Update

Reason for Preparing

This document has been developed to meet the Wisconsin Environmental Policy Act
(WEPA) as required by the Wisconsin Department of Natural Resources (WDNR) and
regulated under NR 150 Environmental Analysis and Review Procedures for Department
Actions. The WDNR has indicated it will follow the WEPA process for evaluating the City
of Waukesha water supply alternatives considered under the City’s Application. This
document is organized to support the WDNR’s development of an Environmental Impact
Statement (EIS).

The WDNR issued a formal EIS scoping request for a City of Waukesha Lake Michigan
water supply on February 5, 2010. This request was issued to interested parties and
resources agencies and has also been made available to the general public on the WDNR
website. The WDNR has obtained input from the public through a series of public meetings
held between July 26-28, 2011 in Pewaukee, Wauwatosa, and Sturtevant, Wisconsin.

Relationship to Other Documents and Programs

The WEPA process calls for interagency coordination, including federal agencies, and
references developing reviews consistent with National Environmental Policy Act (NEPA)
where multiple agencies are involved. This document is intended to meet the NEPA process
should it be required in the future. The City is evaluating water supply alternatives to
secure a sustainable, reliable water supply that is protective of public health and provides
regional environmental benefits. Despite significant success with an aggressive water
conservation program, the City is faced with a declining groundwater supply and
worsening water quality conditions. Consequently, the City has been studying water supply
alternatives. This ER evaluates the environmental impacts of the water supply alternatives.

This ER references other documents for background purposes, notably the various volumes
of the Application and supporting documents.
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Purpose and Need

The City needs a long-term water source that can meet water supply demands, is protective
of human health and the environment, and is sustainable. The City must also obtain a water
supply that meets their consent order for radium compliance by June 30, 2018. The water
supply source will be used for public water supply and consider WDNR water supply
planning requirements and ultimate buildout water demand.

Alternatives

Water Supply

Water supply alternatives have been studied for the City for many years. In March 2002, the
Waukesha Water Utility completed a future water supply study (CH2M HILL and Ruekert/
Mielke, 2002). Stakeholders in this study included representatives from the Utility, City of
Waukesha, WDNR, SEWRPC, U.S. Geological Survey, Wisconsin Geological and Natural
History Survey, and the University of Wisconsin-Madison. The study looked at the following
14 water supply sources and combinations of them:

e Deep (confined) aquifer near Waukesha

e Deep (unconfined) aquifer west of Waukesha
¢ Shallow groundwater south of Waukesha
e Shallow groundwater west of Waukesha
¢ Dolomite aquifer

e Fox River

e Rock River

e Lake Michigan

¢ Dam on the Fox or Rock River

e Waukesha quarry

e Waukesha springs

e Pewaukee Lake

e Milwaukee River

e Wastewater reuse

Other water supply sources were eliminated for various technical reasons. Combinations of
alternatives have also been evaluated and screened out. The Water Supply Service Area Plan
considered six water supply alternatives in detail, chosen on the basis of previous screening
in the Future Water Supply Study and by SEWRPC, stakeholder feedback, and WDNR
request. The benefits of an aggressive water conservation program are included in all water
supply alternatives. The Application volumes and supporting documentation evaluated and
compared the following alternatives in detail:

e Deep and shallow aquifers

e Shallow aquifer and Fox River alluvium
¢ Unconfined deep aquifer

e Multiple source water supply

e Lake Michigan and shallow aquifer

¢ Lake Michigan
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In this document some of these alternatives were not addressed in detail because they were
screened out for implementability, logistics, legal, or for other reasons. As discussed in the
Water Supply Service Area Plan (Volume 2 of the Application) the Lake Michigan and Shallow
Aquifer water supply alternative would utilize the same quantity of shallow groundwater as
the Deep and Shallow Aquifers water supply alternative. The Lake Michigan and Shallow Aquifer
alternative would consequently have the same shallow groundwater impacts as the Deep
and Shallow Aquifers alternative. The Lake Michigan and Shallow Aquifer alternative would also
have similar impacts as the Lake Michigan alternative because pipeline construction and the
return flow impacts would still occur. Consequently, the impacts of a Lake Michigan and
Shallow Aquifer alternative will be greater than the individual impacts of the Deep and
Shallow Aquifers or the Lake Michigan alternatives. The Lake Michigan and Shallow Aquifer
alternative will instead have a similar impact as adding the impacts of these two alternatives
together. Because the Lake Michigan and Shallow Aquifer alternative has greater impacts, it is
not evaluated further in this document.

The unconfined deep aquifer was eliminated from further evaluation in this document (see
Section 2 of this document) because installing high capacity wells in the deep unconfined
sandstone aquifer west of the Maquoketa shale has significant logistical, legal, and
environmental resource impacts. The multiple source water supply alternatives was also
eliminated from further evaluation in this document (see Section 2 of this document)
because compared to the five other top ranking alternatives in the Water Supply Service
Area Plan, this alternative collectively had the most significant adverse impact ratings.

The remaining water supply alternatives addressed in this document are:

e Deep and Shallow Aquifers

e Shallow Aquifer and Fox River Alluvium

e Lake Michigan supply — City of Milwaukee

e Lake Michigan supply — City of Oak Creek, two pipeline alignments
e Lake Michigan supply — City of Racine

Return Flow

The Compact and Wisconsin implementation statute requires return flow for a Lake
Michigan water supply. Five alternatives were considered for return flow to Lake Michigan
for a Lake Michigan water supply. The alternatives include return flow to:

Underwood Creek, a tributary to the Menomonee River that flows to Lake Michigan
Root River, a tributary to Lake Michigan with two pipeline alignments

Direct to Lake Michigan near Milwaukee and Oak Creek

Direct to Lake Michigan near Racine

The Milwaukee Metropolitan Sewerage District (MMSD) sewer system and water
reclamation facility, which would then return flow to Lake Michigan. Several sub-
alternatives were considered for return flow to MMSD.

The return flow direct to Lake Michigan near Racine alternative was eliminated in Section 2
of this document because it is significantly more expensive than all other return flow
alternatives (see the Return Flow Plan, Volume 4 of the Application), it has the greatest
impacts because it has the longest pipeline length, and provides no additional benefit than
return flow directly to Lake Michigan near Milwaukee and Oak Creek. The MMSD return
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flow alternatives were eliminated because the SEWRPC regional water supply study did not
recommend a MMSD alternative due to the higher cost compared to return flow directly to
Lake Michigan and to a Lake Michigan tributary. Subsequent analysis confirmed the high
cost of an MMSD alternative (see the Return Flow Plan - Volume 4 of the Application).

Included in all the return flow alternatives is maintaining the existing discharge location
into the Fox River from the Waukesha WWTP. Return flow will be continuous, however,
discharge to the Fox River will occur when flow available at the WWTP exceeds the
maximum day water demand flow rate. The discharge to the Fox River and return flow
would continue to meet water quality requirements.

A treated wastewater pump station and a pipeline (of varying length depending on the
alternative) were included for each return flow alternative. Additional specific information
regarding the various alternatives is included in this document and in the Return Flow Plan
(Volume 4 of the Application).

Key Factors in Evaluating Alternatives

Exacerbating Existing Groundwater Problems

All water supply sources were reviewed for their ability to minimize depletion of the deep
aquifer currently used by the City. As discussed above, historical use of the deep aquifer has
resulted in significant depletion of the aquifer and water quality issues. Continued use of
the aquifer could continue the depletion and water quality degradation.

Groundwater Drawdown Impacts

Groundwater drawdown in the shallow aquifer and associated impacts to surface waters
and other environmental resources is considered in the water supply alternatives
evaluation. Pumping groundwater from shallow aquifers changes the surface water and
groundwater interaction. Previous studies have identified stream baseflow reductions will
occur to surface waters, including baseflow reductions to cold water trout streams, when
using more shallow groundwater for water supply. Groundwater drawdown in the shallow
aquifers can also affect wetland and other aquatic resources that depend upon groundwater
hydrology for maintaining wetland habitat. The City has utilized a groundwater model to
simulate the groundwater drawdown expected with long-term water supply alternatives
that use the shallow aquifer.

Wetlands

Operational impacts also occur to wetlands from groundwater pumping and resulting
groundwater drawdown. Because a wetland is designated by the type of plants, hydrology,
and soil type, groundwater drawdown in wetlands can reduce or eliminate the hydrology
element required to sustain wetland conditions. The City has utilized a groundwater model
to simulate the groundwater drawdown expected with water supply alternatives that use or
are hydraulically connected to the shallow aquifer. The groundwater modeling results were
used to determine the wetland acreage that would experience of 5 foot or greater drawdown
and the wetland acreage that would experience a 1 foot or greater drawdown. Depending
upon the groundwater supply alternative, groundwater pumping would reduce the
groundwater level by 5 feet or more for nearly 1,000 to 2,000 wetland acres. A 1-foot or
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greater groundwater drawdown would occur over more than 3,000 to 4,000 wetland acres.
Use of shallow groundwater sources would have significant adverse effects on these
resources.

In addition to significant adverse effects on wetlands from the drawdown of the shallow
aquifer, impacts on wetlands occur from temporary construction impacts from pipeline
construction and above ground structure construction required for the groundwater and
Lake Michigan water supply and return flow alternatives. Construction impacts are
temporary during construction and are avoided or mitigated through construction or
restoration techniques. However, wetland type changes may occur during operation for
some water supply and return flow pipeline alignments that cross forested or shrub/scrub
wetlands. Operational impacts from above ground structures occur where access roads,
treatment plants, or well house locations occur in wetlands. Before the City obtains a
construction permit for the proposed project, the City will coordinate with the WDNR
pursuant to the requirement of NR 103 to seek ways to reduce wetland impacts, whether
temporary construction or long-term operational impacts. Such analyses will look for ways
to further reduce impacts, including adjustments to pipeline routes or construction methods
to further minimize impacts.

Flooding

Return flow in a Lake Michigan tributary is a very small percentage of the river flow during
high flows. The flow change with return flow during the 100-year-frequency event is less
than one percent in the Root River, Underwood Creek, or the Menomonee River. For the
proposed return flow to the Root River, the maximum return flow rate increases Root River
flows by less than 0.6 percent for the 100-year-frequency storm conservatively estimated at
the discharge location and less than 0.5 percent in Racine. A change of less than one percent
would cause a minor adverse impact. Flow changes to tributaries during high flow
conditions were evaluated for all water supply and return flow alternatives.

Aquatic Habitat

Aquatic habitat impacts occur when flows change in surface streams. Flows change in
surface streams under all alternatives considered. Groundwater pumping alternatives that
affect the shallow aquifer change the surface water and groundwater interaction and
decrease the surface water flow volumes. Previous studies have identified stream baseflow
reductions will occur to surface waters, including baseflow reductions to the Fox River and
cold water trout streams, when using more shallow groundwater for water supply. Flow
changes also occur with return flow alternatives where flow is no longer discharged to the
Fox River and is discharged instead to a Lake Michigan tributary or directly to Lake
Michigan. Return flow to a Lake Michigan tributary can increase aquatic habitat quantity
and availability by providing additional flow volume and cross-sectional flow area,
especially to Underwood Creek and the Root River which have very low baseflows during
some periods of the year. Each of these flow changes has been considered for water supply
and Lake Michigan return flow alternatives to evaluate reductions or increases in aquatic
habitat.
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Vegetation and Wildlife

Groundwater drawdown in the shallow aquifer could result in habitat change in the Vernon
Wildlife Area (VWA). The VWA is a 4,655-acre property in eastern Waukesha County
consisting of wetlands and flowages associated with the Fox River and including a
calcareous fen in the southern portion of the property. WDNR documents indicate the VWA
provides significant wildlife habitat, especially for migrating and nesting waterfowl. The
City has utilized a groundwater model to simulate the groundwater drawdown when the
shallow aquifer is used for the long-term water supply. The groundwater modeling results
were used to determine acreage of wetlands in and around the VWA that would experience
of 5 foot or greater drawdown and that would experience a 1 foot or greater drawdown.
Depending upon the groundwater supply alternative, groundwater pumping would reduce
the groundwater level by 5 feet or more for nearly 1,000 to 2,000 wetland acres. A 1-foot or
greater groundwater drawdown would occur over more than 3,000 to 4,000 wetland acres.
An analysis of groundwater drawdown effects to wetlands in the VWA area has been
prepared and is included as Appendix 6-4, Wetland Habitat Impact Analysis: Vernon Marsh
Wildlife Area.

Vegetation and wildlife impacts are also estimated for return flow alternatives. The
vegetation impacts occur from temporary construction impacts from pipeline construction
required for the return flow alternatives. Construction impacts are temporary during
construction and are avoided or mitigated through construction or restoration techniques.
However, vegetation and wildlife changes may occur as a result of operational needs (e.g.
maintenance easement) of some portions of the return flow pipeline alignments. Because
these impacts are most closely associated with groundwater drawdown, aquatic habitat, and
wetlands, a comparison of impacts between alternatives is included within those impact
categories.

Water Quality

Water quality load to Lake Michigan changes by less than one percent. Water quality
improves in a Lake Michigan tributary with return flow due to the high treatment standards
at the Waukesha WWTP. However, water quality policies have influenced the decision for
the preferred return flow location. Because a total maximum daily load (TMDL) was started
on Underwood Creek and a TMDL allocation has not yet been established for return flow,
the WDNR has determined that an Underwood Creek return flow could not be approved
until a TMDL allocation is available. Consequently, this alternative would not be
implementable at this time and is not being pursued at this time. Waukesha return flow will
be considered in the TMDL evaluation and the TMDL will be developed to be protective of
water quality. Relative impacts upon water quality are assessed consistent with the other
return flow alternatives.

Construction Impacts for Pipelines

Each of the water supply and return flow alternatives involves pipeline construction for the
water supply and return flow conveyance. The long, linear construction footprint of the
pipeline projects will include crossings of water bodies, wetlands, public lands, and other
features. The potential environmental impacts of pipeline construction have been reviewed
and compared.

X WBG070113085226MKE



EXECUTIVE SUMMARY

Comparison of Alternatives

A comparison of the environmental impacts for each of the alternatives is summarized in
Table ES-1. This table does not include cultural resources or socioeconomics because none of
the water supply and return flow alternatives has an adverse impact on them. All of the
Lake Michigan water supply and return flow alternatives have no significant adverse
impacts and have fewer impacts than groundwater alternatives. For the Lake Michigan
water supply alternatives, a City of Milwaukee and Oak Creek (Alignment 1 and 2) water
supply have the same impact classifications. The City of Milwaukee and Oak Creek
Alignment 1 routes have much overlap but a City of Milwaukee water supply has fewer
impacts because it is a shorter pipeline. The City of Oak Creek Alignment 2 has the least
amount of impacts because the route follows previously disturbed transportation corridors
for over 90 percent of the alignment. A City of Racine water supply differs from Milwaukee
and Oak Creek only in its impacts to wetlands, which are more because it has the longest
pipeline of the three Lake Michigan water supply alternatives.

Note: The Water Supply Service Area Plan Lake Michigan (City of Oak Creek) water supply
alternative describes the ER Lake Michigan (City of Oak Creek) Alignment 2 alternative and the
Return Flow Plan Root River to Lake Michigan return flow alternative describes the ER Root River
to Lake Michigan Alignment 2 return flow alternative. The ER retains the Lake Michigan (City of
Oak Creek) Alignment 1 water supply alternative and the Root River to Lake Michigan Alignment 1
return flow alternative for alternative comparison purposes.
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TABLE ES-1

Water Supply and Return Flow Alternative Environmental Impact Comparison Summary

Water Supply Groundwater Geomorphology Water

Alternative Resources and Sediments Flooding Aquatic Habitat Quality Wetlands Soils Land Use
Water Supply Alternatives
Deep and Shallow  Significant No adverse No adverse  Significant Minor ad- Significant Minor ad- No adverse
Aquifers adverse impact impact impact adverse impact  verse impact adverse impact  verse impact impact
Shallow Aquifer Significant No adverse No adverse  Significant No adverse  Significant Minor No adverse
and Fox River adverse impact impact impact adverse impact impact adverse impact  adverse impact
Alluvium impact
Lake Michigan No adverse No adverse No adverse Minor adverse No adverse Minor adverse No adverse No adverse
(City of Milwaukee) impact impact impact impact impact impact impact impact
Lake Michigan No adverse No adverse No adverse  Minor adverse No adverse  Minor adverse No adverse  No adverse
(City of Oak Creek) impact impact impact impact impact impact impact impact
Alignment 1
Lake Michigan No adverse No adverse No adverse Minor adverse No adverse Minor adverse No adverse No adverse
(City of Oak Creek) impact impact impact impact impact impact impact impact
Alignment 2
Lake Michigan No adverse No adverse No adverse Minor impact No adverse Moderate No adverse No adverse
(City of Racine) impact impact impact impact adverse impact impact impact
Return Flow Alternatives for Lake Michigan Water Supplies
Underwood Creek No adverse No adverse Minor No adverse No adverse Minor adverse No adverse No adverse
to Lake Michigan impact impact adverse impact impact impact impact impact

impact

Root River to Lake  No adverse No adverse Minor No adverse No adverse  Minor adverse No adverse  No adverse
Michigan impact impact adverse impact impact impact impact impact
Alignment 1 impact
Root River to Lake  No adverse No adverse Minor No adverse No adverse  Minor adverse No adverse  No adverse
Michigan impact impact adverse impact impact impact impact impact
Alignment 2 impact
Direct to Lake No adverse Minor adverse No adverse Minor adverse No adverse Minor adverse No adverse No adverse
Michigan impact impact impact impact impact impact impact impact

Xl
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Similarly, Underwood Creek and Root River (Alignment 1 and 2) return flow alternatives
have the same impact classifications. Both Underwood Creek and Root River (Alignment 1
and 2) return flow alternatives have fewer impacts than a direct to Lake Michigan return
primarily because the direct to Lake Michigan return flow is the longest return flow pipeline
and it includes an offshore discharge that would disturb the lake bottom. The system
alternative of Root River Return Flow Alignment 2 and the Lake Michigan - City of Oak
Creek Alignment 2 have minor adverse impacts similar to other Lake Michigan supply
system alternatives. Of the impacts that do occur for the Lake Michigan Supply - City of
Oak Creek and Root River Return Flow Alignment 2, they are minimized because much of
each pipeline alignment involves a shared corridor.

A detailed comparison of all of the water supply and return flow alternatives is found in
Section 6 of this document.

Selection and Description of the Proposed Project

The proposed project for the City of Waukesha water supply is to obtain a Lake Michigan
water supply from the City of Oak Creek using Alignment 2 with return flow to the Root
River via Alignment 2. The City of Waukesha offered to negotiate with three potential Lake
Michigan water suppliers (City of Milwaukee, City of Oak Creek, and the City of Racine).
The City of Waukesha was able to reach a water supply memorandum of understanding
with the City of Oak Creek. Consequently, the Lake Michigan Supply - City of Oak Creek
Alignment 2 was selected to have Lake Michigan as a long-term water source that can meet
water supply demands, it is protective of human health and the environment, and is
sustainable. It is also supportive of the City’s consent order for radium compliance by June
30, 2018.

Compared to a Lake Michigan water supply, the Deep and Shallow Aquifers and the
Shallow Aquifer and Fox River Alluvium alternatives would have significant adverse
environmental impacts to natural resources, specifically wetlands and the Vernon Wildlife
Area. The Lake Michigan water supply from the City of Oak Creek with Return Flow to the
Root River via Alignment 2 has only minor adverse environmental impacts to natural
resources. A Lake Michigan water source supplied through the City of Oak Creek is the
preferred water supply alternative as a result. The City of Waukesha believes the
Underwood Creek return flow alignment could also a viable return flow alternative once a
TMDL allocation can be made.

Of the return flow alternatives, the Underwood Creek and the Root River alternatives would
have minor adverse impacts in two categories, whereas the Direct to Lake Michigan
alternative would have minor adverse impacts in three categories. The return flow discharge
will have water quality that will meet all WDNR permit requirements and consequently all
return flow alternatives will have no adverse impact on water quality. The return flow
pipeline to Underwood Creek is about four miles shorter than the Root River Alignment 1 and
9 miles shorter than Root River Alignment 2. Although the Underwood Creek alignment is
shorter, the Root River Alignment 2 has the least amount of impacts to environmental aquatic
and terrestrial resources. Additionally, Root River Alignment 2 shares a corridor with the City
of Oak Creek Supply Alignment 2 reducing the overall impact of the entire project. Because a
total maximum daily load (TMDL) was started on Underwood Creek and a TMDL allocation
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has not yet been established for return flow, the WDNR has determined that an Underwood
Creek return flow could not be approved until a TMDL allocation is available. Consequently,
this alternative would not be implementable at this time and thus is not being pursued.
Waukesha return flow will be considered in the TMDL evaluation and the TMDL will be
developed to be protective of water quality. Relative impacts upon water quality are assessed
consistent with the other return flow alternatives. As a result, return flow to the Root River
Alignment 2 is the preferred return flow alternative and is included in the proposed project.

Once the proposed project receives regional approval and progresses into detailed design,
the City of Waukesha will continue to work with the regulatory agencies during final design
to conduct any necessary field surveys, location refinements, mitigation planning, and to
obtain required construction permits.

Cumulative Impacts

The proposed project will have no significant adverse individual or cumulative impacts on the
quantity or quality of the waters and water dependent natural resources of the Great Lakes
Basin. To the contrary, the proposed project is anticipated to have a net positive impact on the
waters and water dependent natural resources, to the groundwater, and to inland waterways.

As a result of switching to a Lake Michigan source of water, the City of Waukesha would
discontinue its use of groundwater from the deep and shallow aquifers. Pumping the deep
aquifer pulls down water from the overlaying shallow aquifer to the deep aquifer. If
pumping of the deep aquifer is replaced with a Lake Michigan supply, Waukesha will no
longer pull water from the shallow aquifer to the deep aquifer. Discontinuing the use of
groundwater would stop the cumulative adverse impacts to the groundwater and
connected surface water resources (e.g. streams and wetlands). This will improve critical
baseflows to surface water resources, including wetlands, streams and lakes.

Switching to a Lake Michigan water supply and discontinuing the withdrawal of
groundwater from the deep aquifer would also benefit the waters of the Lake Michigan
basin. Historically, water from the deep aquifer flowed towards Lake Michigan. As
pumping increased, the flow of groundwater was reversed and water that otherwise would
have fed Lake Michigan was drawn to the groundwater wells. Now, waters from Lake
Michigan are flowing into the deep aquifer rather than recharging the lake. Switching from
the groundwater supply to a Lake Michigan surface water supply would contribute to
aquifer recovery and would eliminate the diversion of water from the Lake Michigan
groundwatershed to the Mississippi River watershed.

The City will return all water from the WWTP up to the maximum day demand (MDD)
water demand rate. This will return the water so that there will be no volume decrease to
the Great Lakes basin and therefore no significant cumulative impact to the water
dependent industries (e.g. shipping and hydropower generation) in the Great Lakes basin.

The withdrawal of water from Lake Michigan will not endanger the integrity of the Lake
Michigan ecosystem; the return flow water quality will meet all WDNR requirements and
the Return Flow Plan will not decrease the Lake Michigan volume. The return flow will also
improve or maintain the physical and biological resources, and improve or have no adverse
impact to the chemical resources of the Root River and Lake Michigan.
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SECTION 1

City of Waukesha Water Supply Proposed
Project Overview

This Environmental Report (ER) has been developed to update and provide additional
information to the February 2012 Environmental Report (February 2012 ER). The City of
Waukesha (the City) submitted the City of Waukesha Application for a Lake Michigan
Water Supply Diversion with Return Flow in May 2010 and the ER in February 2012. An
updated version of the Application will be completed in 2013 and summarized in Volume 1
of 5, Application Summary, City of Waukesha Application for a Lake Michigan Diversion
with Return Flow (Application) to address changes in the proposed project and return flow
management plan. This ER provides the necessary updates to the February 2012 ER in order
to be consistent with the 2013 Application. This ER and the February 2012 ER are similarly
organized.

The major changes included in the ER include:

1. The City of Waukesha has selected the City of Oak Creek as the Lake Michigan water
supply provider. The water supply negotiations with the City of Oak Creek provided
insights into a more efficient and beneficial connection point into the City of Oak Creek
water distribution system. With the selection of the City of Oak Creek as the water
supplier, a new water supply pipeline alignment has been added to this ER. The new Lake
Michigan water supply alignment from the City of Oak Creek has been determined to
meet the long-term water supply needs of the City of Waukesha. The Oak Creek
alignment identified in the February 2012 ER will now be considered an additional Oak
Creek alignment alternative. Refer to later sections in this document for further
descriptions of the updated Oak Creek pipeline alignment for the proposed project.

2. A new return flow alignment to the Root River provides environmental benefits and is
the preferred return flow alignment. It has been included to provide efficiency and
reduced impacts by paralleling the new City of Oak Creek Lake Michigan Supply
alignment. Because a total maximum daily load (TMDL) was started on Underwood
Creek and a TMDL allocation has not yet been established for return flow, the WDNR
has determined that an Underwood Creek return flow could not be approved without a
TMDL allocation. Consequently, this alternative would not be implementable at this
time and is not being pursued at this time.

3. The return flow management plan has also been modified to have continuous flow from
the City of Waukesha’'s Wastewater Treatment Plant (WWTP).

4. The appendices to the Application have been reorganized. Several of these appendices
are referenced in the February 2012 ER. Refer to Section 1.5 for further description of the
updated report organization.
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5. A side-by-side comparison of the new water supply and return flow alignments to the
prior alternatives has been updated in this document with a comprehensive comparison
included in Appendix 6-2.

6. Clarification is provided on baseflow changes to the Fox River, Pebble Creek, Pebble
Brook, and Mill Brook based upon groundwater modeling.

This ER and the February 2012 ER are similarly organized to enable correlation between the
documents. Section 1.5, Report Organization, outlines the additional information within this
ER.

The ER has been developed to meet the Wisconsin Environmental Policy Act (WEPA) as
required by the Wisconsin Department of Natural Resources (WDNR) and regulated under
NR 150 Environmental Analysis and Review Procedures for Department Actions. The
WDNR has indicated they will follow the WEPA process, which includes completing an
Environmental Impact Statement (EIS) for evaluating the City of Waukesha water supply
alternatives considered under the City’s Application. This document is organized to support
the development of the EIS.

The WEPA process calls for interagency coordination, including federal agencies, and
references developing reviews consistent with National Environmental Policy Act (NEPA)
where multiple agencies are involved. This document is intended to meet the NEPA process
should it be required in the future. The City of Waukesha has evaluated multiple water
supply alternatives to secure a sustainable and reliable water supply that is protective of
public health and provides regional environmental benefits. Despite significant success with
an aggressive water conservation program, the City is faced with a declining groundwater
supply and water quality conditions that do not meet regulatory requirements for radium
and gross alpha. In addition, as described in this ER continued use of ground water supplies
will impact the quality of wetlands and surface waters. The City is under a consent order to
bring its water into compliance by June 30, 2018. Consequently, the City has studied various
water supply alternatives to meet the City’s long-term water supply needs, determining that
the only reasonable alternative is a Lake Michigan water supply.

The WDNR issued a formal EIS scoping request for a City of Waukesha Lake Michigan
water supply on February 5, 2010. This request has been issued to interested parties and
resources agencies and has also been made available to the general public on the WDNR’s
website. The WDNR has obtained input from the public through a series of public meetings
held between July 26-28, 2011 in Pewaukee, Wauwatosa, and Sturtevant, Wisconsin.

As part of water supply planning process, the City of Waukesha has conducted multiple
public meetings to solicit comments from City of Waukesha residents and the general
public. Four public meetings have been held, including one meeting in a neighboring
community adjacent to one of the Lake Michigan return flow alternatives (Wauwatosa, WI),
where the public provided verbal or written comment regarding Waukesha’s water supply
alternatives. Many more public meetings have been conducted in prior years. The
information gathered from these public meetings and comments from the public have been
used to identify issues of concern which have been addressed in this ER. A compilation of
comments received from City meetings and other public involvement processes is included
in the Water Supply Service Area Plan, Volume 2 of the Application.
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A variety of water supply alternatives have been evaluated, including groundwater and
surface water sources in the Mississippi River and Lake Michigan basins. The Great Lakes-
St. Lawrence River Basin Water Resources Compact (Compact) and Wisconsin State Statute
§ 281.346 regulates Lake Michigan as a water supply diversion for the City of Waukesha and
requires return flow back to the Lake Michigan basin. The Lake Michigan water supply
alternatives evaluated for the City each include return flow back to the Lake Michigan basin.

This ER evaluates water supply alternatives and the environmental impacts of a City of
Waukesha long-term water supply.

1.1  Existing Conditions

The development of a new water supply and return flow discharge for the City is being
driven by a June 30, 2018, deadline to achieve public health protection standards for radium in
drinking water. The City currently obtains approximately 80 percent of its water supply
from the deep St. Peter Sandstone Aquifer. Near and beyond the City of Waukesha, this
aquifer is confined by a geological feature — the Maquoketa shale layer — that limits natural
recharge of the aquifer. Continued use of the aquifer by the City and surrounding
communities since the 19th century and the presence of the Maquoketa shale have led to the
500- to 600-foot decline in aquifer water levels. Reduced groundwater levels in southeastern
Wisconsin have in turn affected regional surface waters, which now receive about

18 percent less in groundwater contribution as water migrates toward the deep aquifer
(USGS, 2007). Significant water quality issues occur with declining water levels in the deep
aquifer, including increased levels of salts and radium (a naturally occurring element in the
deep aquifer that can cause cancer). To provide drinking water with low levels of radium,
the City treats some deep aquifer water to remove radium and blends some deep aquifer
water with water from the shallow Troy Bedrock aquifer. Never-the-less, the City’s water
supply is not in compliance with radium water quality standards.

The City obtains approximately 20 percent of its water supply from the shallow aquifer.
Increased pumping of it will stress surface water resources by reducing baseflows to local
streams and wetlands (SEWRPC, 2010a). The City’s existing water supply system does not
meet radium water quality standards.

1.2 Purpose and Need

The City needs a long-term water source that can meet water supply demands, is protective
of human health and the environment, and is sustainable. The City must also obtain a water
supply that meets their consent order for radium compliance by June 30, 2018. The water
supply source will be used for public water supply and consider WDNR water supply
planning requirements and ultimate buildout water demand.

1.3  City of Waukesha Water Supply Proposed Project

This document is based on the City’s calculated water supply need of 10.9 million gallons
per day (mgd) to meet future average day water demands and a future maximum day
demand of 18.5 mgd in the City’s projected water supply service area, unless otherwise
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noted. The water supply maximum day demand (MDD) and average day demand (ADD)
values will likely be adjusted slightly from that of the analysis provided in this document to
reflect the final water demand forecasts. If values are less, then the impacts documented in
this document will be less but are still suitable for impact comparison purposes. Regardless,
a small change in water demand will have either no significant change to impacts or a
proportional change to impacts. For example, a reduced water demand and supply service
area would not change the pipeline length or construction corridor, but could proportionally
change stream flows and groundwater drawdown. Refer to Table 1-1 for a description of the
anticipated changes to environmental impacts based on a reduced water demand.

TABLE 1-1
Anticipated Environmental Impact Change due to Possible Reduction in the Water Supply ADD and MDD
Environmental Impact  Groundwater Alternatives Expected Lake Michigan Alternatives Expected
Category Change Change
Groundwater Resources  Proportional impact due to reduced None
groundwater drawdown
Geomorphology and None None
Sediments
Flooding None Proportional impact due to reduced return
flow
Aquatic Habitat Proportional impact due to changes in ~ Proportional impact due to changes in
baseflow from groundwater drawdown  baseflow from return flow
Water Quality None Minor proportional changes in concentration
and annual load with a flow change
Wetlands Proportional impact due to reduced None
groundwater drawdown
Soils None None
Land Use None None

The City of Waukesha water supply needs have been documented in the Water Supply
Service Area Plan, Volume 2 of the Application and are slightly less than that used to
complete the majority of the ER analysis (ADD of 10.1 mgd instead of 10.9 mgd).

Alternatives to the proposed Lake Michigan water supply included continued use of the
deep and shallow aquifer, increased withdrawal from the shallow aquifer, local river
supplies, local lake supplies, and wastewater reuse. Multiple alternatives for return flow to
the Lake Michigan basin were also considered for a Lake Michigan water supply.
Alternatives that were not eliminated are compared side by side to the proposed project in
Section 6, Table 6-80. This ER presents a comprehensive review of the alternatives.

The proposed project is a water supply from Lake Michigan provided by the City of Oak
Creek’s existing Lake Michigan water treatment plant, with return flow to Lake Michigan
via the Root River. Table 1-2 summarizes the pipe size and length anticipated for the
proposed project.

The February 2012 ER considered the cities of Oak Creek, Milwaukee, and Racine as
potential Lake Michigan water suppliers. Recently, the City signed a letter of intent with the
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TABLE 1-2
Proposed Pipeline Facilities for the Proposed Project

Approximate
Alternative Diameter (In.) Length (miles) Affected Counties

Proposed Project Lake Michigan Supply

Lake Michigan (City of Oak Creek) 30 194 Milwaukee and Waukesha
Alignment 2

Proposed Project Return Flow

Root River to Lake Michigan Alignment 2 30 20.2 Milwaukee and Waukesha

Note: The final pipeline diameter may be 30 or 36 inches depending upon final detailed design considerations.
For either diameter pipe, the construction width for environmental impacts is the same width due to construction
staging requirements.

City of Oak Creek to supply water. Documentation of these communications is included in
the Water Supply Service Area Plan (Volume 2 of the Application). Another return flow
alignment to the Root River was added to include potential benefits of a return flow
alignment parallel to the new City of Oak Creek Lake Michigan water supply alignment.

The February 2012 ER included a water supply alternative from Lake Michigan (City of Oak
Creek) and a return flow alternative from the Root River to Lake Michigan. However, the
new proposed project consists of different alignments for both the supply and return flow.
Within the ER, these prior alternatives will be called Lake Michigan (City of Oak Creek)
Alignment 1 and Root River to Lake Michigan Return Flow Alignment 1, while the
proposed project will be called Lake Michigan (City of Oak Creek) Alignment 2 and Root
River to Lake Michigan Return Flow Alignment 2. Please note any reference to Lake
Michigan (City of Oak Creek) or Root River to Lake Michigan within the February 2012 ER
refers to Alignment 1 and not the proposed project.

Note: The Water Supply Service Area Plan Lake Michigan (City of Oak Creek) water supply
alternative describes the ER Lake Michigan (City of Oak Creek) Alignment 2 alternative and the
Return Flow Plan Root River to Lake Michigan return flow alternative describes the ER Root River
to Lake Michigan Alignment 2 return flow alternative. The ER retains the Lake Michigan (City of
Oak Creek) Alignment 1 water supply alternative and the Root River to Lake Michigan Alignment 1
return flow alternative for alternative comparison purposes.

A major factor in the determination of the new alignments was the construction corridor the
proposed project’s supply and return flow routes share. The Lake Michigan (City of Oak
Creek) Alignment 2 and Root River to Lake Michigan Return Flow Alignment 2 are parallel
for approximately 15 of the 20 mile alignments all of which are in street right-of-way. This
shared construction corridor and location within previously disturbed street rights-of-way
will reduce the amount of environmental impacts and provide cost efficiencies.

After reviewing the May 2010 Application, the WDNR asked for additional information,
specifically regarding return flow to the Root River. The proposed project return flow was
changed from Underwood Creek to the Root River due to several reasons. Firstly,
uncertainty surrounding the ongoing Underwood Creek and Menomonee River total
maximum daily load (TMDL) under development for phosphorus, total suspended solids,
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and bacteria could potentially delay the timeline of the project and ability to meet the
consent order for radium compliance in June 2018.

Secondly, return flow will provide an environmental benefit to the Root River and Root
River watershed that will be beneficial to Great Lakes fisheries. Unlike Underwood Creek,
the Root River has a more natural channel and the discharge location to the confluence with
Lake Michigan is longer. A greater length provides more opportunity for habitat
enhancements from increased baseflow. The Root River has had documented low flow and
flow augmentation proposed since 1966 (SEWRPC, 1966, p. 188). Increased flow will benefit
the aquatic habitat, particularly the fisheries, of the river. Additionally, the WDNR'’s
Steelhead Facility, which harvests fish eggs from Lake Michigan trout and salmon, is located
in the City of Racine will benefit from an increase in Root River baseflow (see the Return
Flow Management Plan - Volume 4 of the Application). The WDNR has previously
considered flow augmentation for the Steelhead Facility to increase egg harvesting success
because there are times when fish are prevented from reaching the facility due to low flows
in the Root River.

1.4  Return Flow Management Plan

The return flow management plan has been updated since the February 2012 ER in order to
have continuous return flow. The WWTP will provide continuous return flow to the Root
River up to the future water supply maximum day demand flow rate. The maximum return
flow rate will equal the maximum day water supply demand. Water at the WWTP in excess
of this amount will continue to be discharged into the Fox River and meet permit limits. The
Return Flow Plan analysis shows that no less than 100 percent of the water volume will be
returned to the Great Lakes basin. The Return Flow Plan (Volume 4 of the Application) provides
greater detail on the return flow management plan. This updated return flow management
plan results in potentially small increases in peak flow in the river and thus changes the
flooding impact of all Lake Michigan tributary return flow alternatives from no adverse
impact to minor adverse impact. Refer to Section 6.4.2.2 and Table 6-17 for further explanation.

1.5 Report Organization

The 2013 Application has simplified the organizational structure with several volumes of
the application and several attachments. Table 1-3 lists the changes affecting the February
2012 ER.

1.6  Project Location

The project is located in southeastern Wisconsin as shown in Figure 1-1. The Lake Michigan
(City of Oak Creek) Alignment 2 water supply route and return flow through the Root River
to Lake Michigan Alignment 2 evaluated are shown in Figure 1-2. Additional details of the
proposed project are described in Section 3.
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TABLE 1-3
Updated Application Volumes and Appendices Reference Table
old
New Appendix
Numbering Letter Document Name Comment
Final Draft Technical Memorandum: Summary of Attached to Volume 2—Water
Water Requirements Supply Service Area Plan
Application B Water Supply Service Area Plan for the City of Retained and Relettered
Volume 2 Waukesha
Application C City of Waukesha Water Supply: Environmental Retained and Relettered
Volume 5 Report
City of Waukesha Water Supply Cost Estimates  Attached to Volume 2—Water
— D Update Supply Service Area Plan for
the City of Waukesha
Facility Plan Amendment - City of Waukesha Attached to Volume 4—Return
— E Wastewater Treatment Plant Improvements for Flow Plan
Returning Water Withdrawn from Lake Michigan
. = Return Flow Alternatives Summary for a City of Attached to Volume 4—Return
Waukesha Lake Michigan Water Supply Flow Plan
. G Technical Memorandum: Underwood Creek Attached to Volume 4—Return
Effluent Return Evaluation, July 23, 2009 Flow Plan
Return Flow Effects on Habitat and Fisheries in Attached to Volume 4—Return
— H Underwood Creek, Menomonee River, and Fox Flow Plan
River
. | Water Quality Model of Proposed Discharge to Attached to Volume 4—Return
Underwood Creek Flow Plan
. 3 Fox River and Underwood Creek Flow Rates Attached to Volume 4—Return
with Return Flow in Years 2005 and 2008 Flow Plan
Diurnal Return Flow Effects on Underwood Attached to Volume 4—Return
— K
Creek Flow Rates Flow Plan
Return Flow Effects on Underwood Creek and Attached to Volume 4—Return
— L . ;
Fox River Flashiness Index Flow Plan
Application o Water Conservation Plan New Volume
Volume 3
Application - Return Flow Plan New Volume
Volume 4
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FIGURE 1-1
General Location Map
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FIGURE 1-2
Proposed Project Lake Michigan Supply City of Oak Creek Alignment 2 with Return Flow Root River to Lake Michigan via
Alignment 2

Lake Michigan

of Milwaukee

Legend
e Water Supply Alignment

=== Return Flow Alignment

WBG070113085226MKE 1-9



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

1.7 Document Layout

This ER maintains the same document layout as the February 2012 ER. The document
includes eight major sections in addition to the Executive Summary, consistent with the
outline that the WDNR provided for the EIS. A brief summary of the sections include:

e Section 1 (this section) provides a summary of the project need, location and the
proposed project and an updated description of the proposed project.

e Section 2 includes the addition of the two new alignhments that make up the proposed
project, Lake Michigan (City of Oak Creek) Alignment 2 and Root River to Lake
Michigan Alignment 2 return flow. No other changes to any other alternatives have been
made since the completion of the February 2012 ER. This section also summarizes all of
the water supply sources and their alternatives that have been studied since the City
began their water supply planning more than 10 years ago. The section identifies water
supply and return flow alternatives which were eliminated and have no further analysis
as well as those that have detailed analysis later in this document.

e Section 3 is a summary of the updated proposed project, including the water supply
pipelines and water treatment, and the wastewater treatment of return flow to the Lake
Michigan basin.

e Section 4 documents the authorities and approvals required for the proposed project,
from local, state, federal, and tribal entities. Minimal changes have been made to this
section.

e Section 5 documents the affected environment and environmental effects of the updated
proposed project, including the physical and biological environment, aquatic resources,
terrestrial resources, and socioeconomics.

e Section 6 includes a side by side comparison table of the potential environmental
impacts due to the proposed project and updates to the environmental impacts of each
alternative based on any new information. Section 6 describes in detail the environment
and environmental effects for all of the alternatives. Baseflow changes from
groundwater alternative pumping are clarified based upon discussions with the WDNR.

This section documents the alternatives to the proposed project together, including
details of their water supply and return flow infrastructure and treatment. This section
includes the same analyses as Section 5, and includes the same information as Section 5
for the proposed project. Information from Section 5 is largely repeated in Section 6 to
provide a side-by-side comparison of the system alternatives that survived screening
and that were evaluated in detail in this ER.

e Section 7 documents the updated proposed projects” environmental significance as it
relates to short and long term effects, scarce resources, reversibility of effects, cumulative
effects, risk, precedence and public controversy.

e Section 8 includes an updated list of references and works cited.

Many sections include multiple attachments with data tables and additional analyses to
support the documentation in each section. Table 1-4 lists which sections of the February
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2012 ER are updated with this ER. This ER also summarizes and includes reference to
several Application volume documents and other reports related to the Application that
provide necessary supporting backup analyses.

TABLE 1-4

Report Section Description Between this ER and the February 2012 ER

Report Section

Description

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Appendix 3-1
Appendix 5-1
Appendix 5-2
Appendix 5-3
Appendix 6-1
Appendix 6-2
Appendix 6-5
Appendix 6-6
Appendix 6-7
Appendix 6-8

Update provides additional and updated information.

Update provides additional and updated information.

Update provides additional and updated information.

No significant changes

Replaces February 2012 ER Section 5

Replaces February 2012 ER Section6

Replaces February 2012 ER Section 7

Replaces February 2012 ER Section 8

Update Appendix 3-1 replaces February 2012 ER Attachment 3-1

Replaces February 2012 ER Attachment 5-1

No change from February 2012 ER Attachment 5-2

Replaces February 2012 ER Attachment 5-3

Replaces February 2012 ER Attachment 6-1

Replaces February 2012 ER Attachment 6-2

Update Appendix 6-5 provides additional information about the proposed project.
Update Appendix 6-6 provides additional information about the proposed project.
No change from February 2012 ER Attachment 6-7

No change from February 2012 ER Attachment 6-8
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SECTION 2

System Alternatives

The evaluation of water supply alternatives that led to the proposed project introduced in
Section 1 considered water supplies in the Mississippi River basin and the Lake Michigan
basin. In the case of the Lake Michigan basin water supply alternatives, the City of
Waukesha is required to comply with the Compact and Wisconsin implementation statute
requirements by returning the flow to the Lake Michigan basin. The water supply sources
outside of the Lake Michigan basin would have wastewater treatment and discharge to the
Mississippi basin at the existing City of Waukesha Wastewater Treatment Plant (WWTP).
For water supply alternatives in the Lake Michigan basin, return flow alternatives to satisfy
the Compact requirements were developed.

Water supply and return flow alternatives were developed individually, while return flow
alternatives were developed considering the Lake Michigan supply source. These individual
water supply and return flow alternatives are combined to create a “system alternative”. A
system alternative combines the impacts from both water supply and treated wastewater
discharge to provide the sum of the impacts with respect to the environment. An example
“system alternative” for a Mississippi River basin water supply includes using deep and
shallow aquifers for the water supply with wastewater treatment at the existing WWTP. An
example “system alternative” for a Lake Michigan basin water supply includes connecting
to the City of Oak Creek’s Lake Michigan water supply with wastewater treatment at the
City of Waukesha WWTP and return flow of treated wastewater to Lake Michigan via the
Root River.

The water supply sources and system alternatives in the Mississippi River and Lake
Michigan basins are described below.

2.1  Background Information on Water Sources Considered in
Prior Studies

Extensive studies have investigated various water supply alternatives for the City of
Waukesha (CH2M HILL and Ruekert & Mielke, 2002, SEWRPC, 2010a, Cherkauer, 2009,
CH2M HILL, 2010). In March 2002, the Waukesha Water Utility completed a future water
supply study. Stakeholders in this study included representatives from the Utility, City of
Waukesha, Wisconsin Department of Natural Resources (WDNR), Southeastern Wisconsin
Regional Planning Commission (SEWRPC), U.S. Geological Survey (USGS), Wisconsin
Geological and Natural History Survey, and the University of Wisconsin-Madison. The
study looked at the following 14 water supply sources and combinations of them:

e Deep (confined) aquifer near Waukesha
e Deep (unconfined) aquifer west of Waukesha

e Shallow groundwater south of Waukesha (including riverbank inducement through Fox
River alluvium)
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e Shallow groundwater west of Waukesha
¢ Dolomite aquifer

e Fox River

e Rock River

e Lake Michigan

e Dam on the Fox or Rock River
e Waukesha quarry

¢ Waukesha springs

e Pewaukee Lake

e Milwaukee River

e Wastewater reuse

The SEWRPC is the official regional planning agency for the seven-county Southeastern
Wisconsin Region, including Waukesha County. SEWRPC is charged by law with making
and adopting a comprehensive plan for the physical development of the region. In
December 2010, SEWRPC released a final report titled, A Regional Water Supply Plan for
Southeastern Wisconsin (SEWRPC, 2010a). This plan is an extensive evaluation of water
supply alternatives for the seven-county area, including the City of Waukesha, to the year
2035. Similar to the Future Water Supply Study, the SEWRPC study screened alternative
water supplies and ultimately identified similar water supply alternatives. Extensive
groundwater and surface water modeling was conducted in the evaluation of these
alternatives. The water supply alternatives evaluated for the region included the following;:

Lake Michigan
e Shallow aquifers
e Deep aquifer

e Shallow aquifers and artificial recharge using rainwater and wastewater treatment plant
effluent

e Deep aquifer and artificial recharge using treated Lake Michigan water
e Combinations of these alternatives

During the development of the City’s Application, additional analysis was completed for
the Unconfined Deep Aquifer, the Silurian Dolomite Aquifer, and combinations of source
water supplies beyond that evaluated in the 2002 Future Water Supply Study and SEWRPC
study. These evaluations are documented in the Water Supply Service Area Plan (Volume 2
of the Application).
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2.2 System Alternatives Considered

Each of the water supply alternatives is further discussed below where it is also combined
with its wastewater discharge location to create a “system alternative.” The system
alternatives are evaluated below based on their water supply source watershed - Lake
Michigan basin or Mississippi River basin.

2.2.1  Lake Michigan Basin System Alternatives

Within the Lake Michigan basin, surface water and groundwater sources were considered.

2.2.1.1  Surface Water Alternatives in the Lake Michigan Basin

Water Supply Alternatives

Milwaukee River

The Milwaukee River is tributary to Lake Michigan in Milwaukee, Wisconsin. The river
flows through highly urbanized areas of the City and much of its lower watershed is fully
developed with industrial, commercial, and residential land uses. The river was considered
as part of the 2002 Future Water Supply Study as one of the 14 potential sources of water,
but it was eliminated during initial screening due to public health and water quality
concerns of using an urban river as a public water supply, it had limited volume during
low-flow periods, and it subsequently would have been more costly than other surface
water sources that have better water quality. Because this alternative was screened out
during the Future Water Supply Study, a return flow alternative was not developed for a
Milwaukee River water supply and this alternative is not considered further in this
document.

Lake Michigan

A Lake Michigan supply was the other surface water alternative considered in the Lake
Michigan basin. Water quality in Lake Michigan is very good and the City of Milwaukee,
City of Oak Creek, and City of Racine all have existing drinking water treatment plants that
could be used to supply water to the City of Waukesha with a connection to their existing
distribution systems. Between the City of Waukesha and the Cities of Milwaukee, Oak
Creek and Racine, there are wetlands, streams, and other natural resources which could be
impacted by construction of supply or return flow pipelines. The proposed alignment for
the pipeline avoids these resources as much as practicable, the majority of impacts are
temporary construction impacts because the pipeline corridor will be restored after
construction, and they follow previously disturbed routes through existing development,
transportation corridors, and utility corridors. Since the completion of the February 2012 ER,
the City of Oak Creek has been chosen as the proposed water supplier from the three
suppliers. An updated alignment for the City of Oak Creek, called Lake Michigan Supply
(City of Oak Creek) Alignment 2, is the proposed project.

Return Flow Alternatives

The Compact and Wisconsin implementation statute requires return flow for a Lake
Michigan water supply. Five alternatives were considered for return flow to Lake Michigan
for a Lake Michigan water supply. The alternatives include return flow to:

e Underwood Creek, a tributary to the Menomonee River that flows to Lake Michigan
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e Root River, a tributary to Lake Michigan, two pipeline alignment alternatives
e Direct to Lake Michigan near Milwaukee and Oak Creek
e Direct to Lake Michigan near Racine

e The Milwaukee Metropolitan Sewerage District (MMSD) sewer system and water
reclamation facility, which would then return flow to Lake Michigan. Several
subalternatives were considered for return flow to MMSD.

Similarly to the Lake Michigan (City of Oak Creek) alternative, the Root River return flow
alternative consists of two separate alignment alternatives. Root River Return Flow
Alignment 1, as well as the other proposed return flow alternatives, are described in detail
within Sections 2 and 6. Root River Return Flow Alignment 2 is a new alignment first
described within this document and is the preferred return flow location.

Note: The Water Supply Service Area Plan Lake Michigan (City of Oak Creek) water supply
alternative describes the ER Lake Michigan (City of Oak Creek) Alignment 2 alternative and the
Return Flow Plan Root River to Lake Michigan return flow alternative describes the ER Root River
to Lake Michigan Alignment 2 return flow alternative. The ER retains the Lake Michigan (City of
Oak Creek) Alignment 1 water supply alternative and the Root River to Lake Michigan Alignment 1
return flow alternative for alternative comparison purposes.

Underwood Creek Return Flow

Underwood Creek is an urban stream with portions of the creek flowing through parts of
Greenfield, Brookfield, EIm Grove, and Wauwatosa before its confluence with the
Menomonee River in Wauwatosa. Return flow to Underwood Creek is expected to occur in
Waukesha County, near the crossing of Underwood Creek and Bluemound Road. At that
location, Underwood Creek is a concrete lined channel that flows about 2.6 river miles to its
confluence with the Menomonee River in Wauwatosa before flowing another 10 river miles
to Lake Michigan in the City of Milwaukee. Most of Underwood Creek downstream of the
return flow location is concrete lined, but a 2,400-foot-long segment of lining was removed
and rehabilitated with natural channel design features (MMSD, 2008a) . The rehabilitated
creek provides improved habitat because the bottom substrate is coarse grained sediments
(gravel and cobbles); it provides various habitat features such as riffles, runs, pools, and
glides; it meanders and includes other habitat features like rock boulders; the vegetation
will overhang the channel once it is mature; and the creek is reconnected with its floodplain.

A screening level layout was developed for the return flow pipeline. It begins at the City of
Waukesha WWTP, and proceeds north and east through a City park and along an alley and
minor streets for about 1.3 miles. The pipeline continues east for another 1.3 miles following
an abandoned railroad corridor planned for a future recreational trail, where it joins with an
utility corridor and bike trail and runs for another 7 miles. The pipeline continues north 1.9
miles along a street and bike path until it ends near the confluence of the north and south
branch of Underwood Creek, near Bluemound Road. A return flow to Underwood Creek is
retained for additional analysis in Section 6 of this document.

Root River Return Flow
The Root River is very similar to Underwood Creek. The Root River flows through parts of
Milwaukee and Racine counties, and into Lake Michigan in Racine, Wisconsin. The river has
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more natural channel (e.g., natural bottom substrate and vegetated river banks) than does
Underwood Creek, and it has a mixture of land uses between its headwaters and Lake
Michigan. The headwaters of the Root River are heavily urbanized, the middle reaches are
primarily agriculture and lower density development, and the lower parts of the watershed
near Lake Michigan are heavily urbanized.

The conceptual pipeline Alignment 1 for return flow to the Root River is the same as the
pipeline for Underwood Creek for about the first 9.6 miles. Where the Underwood Creek
pipeline heads north toward Underwood Creek, the Root River pipeline would continue
southeast for 6 miles toward the Root River following streets, a parkway, and a bike trail.
This return flow alternative is discussed in more detail in Section 6, but it is not the
preferred return flow alternative for a Lake Michigan supply.

Root River return flow Alignment 2 is the preferred return flow alternative for a Lake
Michigan supply from the City of Oak Creek. The Lake Michigan (City of Oak Creek)
Alignment 2 runs parallel to this alignment for approximately 14.8 miles. This return flow
alignment is discussed in more detail in Section 3 and 5 of this ER.

Return flow direct to Lake Michigan near Milwaukee and Oak Creek

Return flow direct to Lake Michigan near Milwaukee and Oak Creek includes a pipeline
from the City of Waukesha WWTP to Lake Michigan. The conceptual pipeline alignment is
the same as that for Underwood Creek and Root River Alignment 1 for about the first

9.6 miles. Where the two pipelines diverge, the Lake Michigan alignment continues east
about 11.2 miles parallel to a railroad corridor. As the alighment nears Lake Michigan, it
continues east about 1.2 miles along a city street where it intersects with the lake. The
alignment extends into Lake Michigan about 0.5 miles to provide an offshore outfall. The
alignment is the same as that developed by SEWRPC, except the last segment of pipe is a
few city blocks to the north. The city street used for the last segment is larger and the
shoreline at Lake Michigan has been previously disturbed but is undeveloped compared to
the SEWRPC alignment. This alighment appears to have slightly less constructability
challenges and is shorter in distance than the alignment developed by SEWRPC.

Similar to the Underwood Creek and Root River return flow alignments, this alignment
follows corridors that are previously disturbed and avoids environmental resources such as
wetlands, stream crossings, and other similar land uses as much as possible. Some areas of
the alignment will have temporary (short-term) impacts to these resources because of
construction activities associated with building the pipeline. This alternative will impact the
Lake Michigan bottom where the outfall is constructed within Lake Michigan for an
offshore discharge.

As discussed in detail in the Return Flow Plan (Volume 4 of the Application) and in Section
6 of this document, for discharges to Underwood Creek or Root River, the return flow is
able to provide a resource benefit by providing additional flow in the creek and river during
periods when little or no flow is naturally present. The return flow to these Lake Michigan
tributaries could provide habitat benefits by no longer having the streams occasionally dry
up. In contrast, return flow directly to Lake Michigan would have no environmental benefit
because the return flow would be conveyed in a pipe, instead of through a surface water
where the additional flow could benefit the water dependent natural resources.
Consequently, return flow directly to Lake Michigan is not a preferred alternative but is
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evaluated further in Section 6 of this document to carry forward an alternative that includes
a return flow piped directly to Lake Michigan.

Return flow direct to Lake Michigan near Racine

Return flow direct to Lake Michigan near Racine includes a pipeline from the City of
Waukesha WWTP to Lake Michigan near Racine. This return flow alternative was originally
developed as a return flow alternative for a Lake Michigan water supply from the City of
Racine. Sharing a corridor between the water supply and return flow alignments will
minimize cost, construction, and environmental impacts for this alternative. The same as the
other return flow pipeline alignments, this corridor follows previously disturbed lands that
include agriculture, utility corridors, roads and recreational paths. The first 4.4 miles of the
pipeline from the City of Waukesha WWTP follows the same alignment as the Underwood
Creek, Root River Alignment 1, and Direct to Lake Michigan near Milwaukee and Oak
Creek return flow alternatives. The middle portion of the alighment (about 28 miles) shares
the corridor with the Racine water supply alignment. The eastern 4 miles of the shared
corridor is where the water supply and return flow alignments diverge, where the proposed
water supply continues south to connect with the Racine distribution system and the return
flow alignment continues east towards Lake Michigan. The return flow alignment for these
4 miles was chosen because it allowed the discharge location to be near the City of Racine
(within about 6.5 miles of the water treatment plant) and the alighment was able to follow
an existing utility corridor and previously disturbed open space at the Lake Michigan
shoreline.

The environmental impacts associated with the direct to Lake Michigan near Racine return
flow alignment will be similar to those for the Racine water supply alignment due to shared
corridors for most of the alignment. The same as the other return flow alignments, this
alignment follows corridors that are previously disturbed and avoids environmental
resources such as wetlands, stream crossings, and other similar land uses as much as
possible. Some areas of the alignment will have temporary (short-term) impacts to these
resources because of construction activities associated with building the pipeline similar to
those impacts with other return flow alignments. The same as the return flow direct to Lake
Michigan near Milwaukee and Oak Creek, this alternative will impact the lake bottom
where the outfall is constructed within Lake Michigan for an offshore discharge.

The same as return flow directly to Lake Michigan near Milwaukee and Oak Creek, this
alternative would not provide an environmental benefit by augmenting flow in a Lake
Michigan tributary because it includes a pipeline directly to the Lake. This alternative is also
significantly more expensive than all other return flow alternatives (see the Return Flow
Plan, Volume 4 of the Application), it has the greatest impacts because it has the longest
pipeline length, and provides no additional benefit than return flow directly to Lake
Michigan near Milwaukee and Oak Creek. This alternative was developed to evaluate a
return flow pipeline as close as practicable to Racine, in the event that a Racine water supply
was obtained and it was required that a return flow pipeline be constructed directly to Lake
Michigan. However, as discussed in the Return Flow Plan, (Volume 4 of the Application), a
return flow pipeline directly to Lake Michigan is not expected to be necessary if water is
returned to a Lake Michigan tributary and a water supply agreement with the City of Racine
was not developed in favor of a Lake Michigan water supply agreement with the City of

2-6 WBG070113085226MKE



SECTION 2—SYSTEM ALTERNATIVES

Oak Creek. Consequently, this return flow alternative is not evaluated further in this
document.

Return Flow through the Milwaukee Metropolitan Sewerage District

Return Flow through the Milwaukee Metropolitan Sewerage District (MMSD) would
include a sewer connection between the City of Waukesha and MMSD. The MMSD operates
regional sewage collection and water reclamation systems for most communities within the
Lake Michigan Basin in the Milwaukee metropolitan area. Under this return flow
alternative, the City of Waukesha sanitary sewer system would collect flow from its sanitary
sewer service area and convey return flow to MMSD for treatment and discharge to Lake
Michigan. There are two sub-alternatives for return flow to MMSD:

e Sub-alternative 1: Sanitary sewer flow treated at the City of Waukesha WWTP with
return flow to MMSD

e Sub-alternative 2: Sanitary sewer flow conveyed to MMSD without treatment at the
Waukesha WWTP

Several variations of sub-alternative 2 were considered as documented in the Return Flow
Plan (Volume 4 of the Application). For either option, a pipeline alignment would be
selected to provide return flow while minimizing impacts to environmental resources and
other land uses. The City would continue to operate a WWTP, for sub-alternative 1.

For either sub-alternative, improvements to the MMSD collection system and treatment
plants are likely required. The MMSD system is capacity-limited during wet weather, so any
flow returned to MMSD would likely require additional conveyance and treatment capacity
equivalent to the return flow or storage to temporarily hold the water until treatment
capacity is available.

As with returning flow directly to Lake Michigan, returning flow to MMSD does not allow
the return flow to be used as a resource because the flow would not be in a Lake Michigan
tributary. For sub-alternative 1 with treatment of return flow at the City of Waukesha
WWTP and MMSD, the return flow would be inefficiently using resources by providing
double-treatment with no significant improvement in return flow water quality.

The SEWRPC regional water supply study included the MMSD return flow alternative in its
evaluation of return flow alternatives, but the MMSD alternative was not recommended
because the cost exceeded that of return flow directly to Lake Michigan and to a Lake
Michigan tributary. The MMSD alternative evaluation in the Return Flow Plan (Volume 4 of
the Application) confirms the high-cost of the MMSD alternative. Consequently, utilizing
MMSD infrastructure for conveyance and treatment is not evaluated further for these
reasons, and for those discussed above.

2.2.1.2  Groundwater Alternatives in Lake Michigan Basin

During the Future Water Supply Study, a wellfield near the Lake Michigan shoreline was
initially considered for detailed evaluation because research had shown that there may be
permeable sand and gravel and dolomite units that extend under Lake Michigan and
connect Lake Michigan to the shallow aquifers in eastern Ozaukee County (Cherkaurer et
al., 1990). Under these conditions, it would be possible to construct a wellfield along the
Lake Michigan shoreline and induce recharge from the lake. The wellfield would require at
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least 15 to 20 miles of pipeline through multiple communities that are nearly built-out and
where land is either not available or very unlikely to be dedicated to a municipal wellfield.
In addition, the ability to obtain adequate water quantity and quality was not proven. For

these reasons, groundwater in the Lake Michigan basin was eliminated from detailed
evaluation. Because this alternative was screened out during the Future Water Supply
Study, a return flow alternative was not developed and this alternative is not evaluated

further in this document.

2.2.1.3 Summary of Lake Michigan Basin System Alternatives

The Lake Michigan basin water
supply and return flow
alternatives that passed initial
screening are shown in

Table 2-1. These alternatives are
evaluated in detail in this
document.

The individual water supply
and return flow alternatives
that passed initial screening are
combined into system
alternatives for further
evaluation in this document.
Each of the water supply
alternatives is combined with
each of the return flow
alternatives to formulate ten
system alternatives. Table 2-2 is

TABLE 2-1
Lake Michigan Basin Water Supply and
Return Flow Alternatives Evaluated in Detail

Water Supply Alternatives

Lake Michigan (City of Milwaukee)
Lake Michigan (City of Oak Creek) Alignment 1
Lake Michigan (City of Oak Creek) Alignment 2

Lake Michigan (City of Racine)

Return Flow Alternatives (for Lake Michigan Water Supplies)

Underwood Creek to Lake Michigan
Root River to Lake Michigan Alignment 1
Root River to Lake Michigan Alignment 2

Direct to Lake Michigan near Milwaukee and Oak Creek (hereafter
referred to as Direct to Lake Michigan in Sections 5 and 6)

a summary of the ten Lake Michigan basin system alternatives that are retained for further
evaluation in Section 6 of this document.

TABLE 2-2
Lake Michigan Basin System Alternatives

Return Flow Alternative

Underwood Root River to Root River to
Lake Michigan Basin Creek to Lake Lake Michigan Lake Michigan
Water Supply Michigan Alignment 1 Alignment 2 Direct to Lake

Lake Michigan (City of X X
Milwaukee)
Lake Michigan (City of Oak X X
Creek) Alignment 1
Lake Michigan (City of Oak X
Creek) Alignment 2
Lake Michigan (City of X X

Racine)
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2.2.2  Mississippi River Basin System Alternatives

Within the Mississippi River basin, surface water and groundwater sources were
considered.

2.2.2.1 Surface Water Alternatives in Mississippi River Basin

Fox River

The Fox River was included as an alternative as part of the Future Water Supply Study. The
Fox River flows from the northeast to the southwest through the heart of the City of
Waukesha. The watershed is developing with growth in the City of Waukesha, the City and
Village of Pewaukee, the Village of Sussex, and portions of the City of Brookfield and
Village of Menomonee Falls. Wastewater treatment plants that discharge to the Fox River
are located in the Village of Sussex and in the Cities of Brookfield and Waukesha. Sussex
and Brookfield are upstream of Waukesha.

The water quality in the Fox River was determined to be of suitable quality as a water
supply with adequate treatment. The Fox River is designated as a recreational water, where
if it were to be a source of drinking water, its designation would change. This could result in
stricter wastewater treatment plant effluent limitations and significant compliance costs for
any wastewater plant discharging into these waters.

As part of the Future Water Supply Study, flow records for the Fox River were obtained for
a period extending 20 years. The Fox River has significant seasonal variations in flow where
summer dry weather flow drops well below seasonal averages. Review of historical data
indicates that adequate dry weather flow, including an allowance for baseflow, would have
been available for only 4 of the past 20 years. A supplemental reservoir such as a dam along
the river, a large lake, quarry, or aquifer storage would be required to bridge the dry
weather period. Providing a dam on the Fox River was evaluated in the 1970 Fox River
Watershed Plan as a method of bridging the summer dry periods by impounding wet
weather flows. The concept was not carried forward in the 1979 Regional Water Quality
Management Plan, as it would have required significant areas of land purchase and would
have posed significant regulatory and environmental challenges not likely to be resolved. A
Fox River water supply intake would be located downstream of the City of Brookfield and
Village of Sussex wastewater treatment plants, and possibly downstream of the City of
Waukesha's wastewater treatment plant. Water treatment technologies exist to treat
wastewater for drinking water use, however utilizing the Fox River downstream of at least
two wastewater treatment plants would not likely be publically acceptable and may not be
permitted by the WDNR (wastewater reuse is discussed further in an alternative below).
Consequently, this alternative was eliminated from further evaluation as a reliable source of
water in the Future Water Supply Study, and therefore it is not evaluated further in this
document.

Rock River

The Rock River was included as an alternative as part of the Future Water Supply Study.
The Rock River is located west of the City of Waukesha where the closest segment is in
Jefferson County about 19 miles northwest of the center of the City of Waukesha. The Rock
River watershed is about 7 times the area of the Fox River watershed and is characterized by
small rural communities with associated wastewater treatment facilities. Land use is
predominantly rural and natural areas including the Horicon Marsh.
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The water quality in the Rock River is generally better than the Fox River because it is a less
developed watershed. The Rock River was also determined to be of suitable quality as a
water supply with adequate treatment. The same as the Fox River, the Rock River is
designated as a recreational water, where if it were to be a source of drinking water, its
designation would change. This could result in stricter wastewater treatment plant effluent
limitations and significant compliance costs for any wastewater plant discharging into these
waters.

Flow records for the Rock River were obtained for a period extending 20 years. The Rock
River also has significant seasonal flow variations where summer dry weather flows drop
well below seasonal averages. Review of historical data indicates that adequate dry weather
flow, including an allowance for baseflow, would have been available for 16 of the past

20 years. A supplemental reservoir such as a dam along the river, a large lake, quarry, or
aquifer storage would be required to bridge the dry weather period. Constructing a dam
would have required significant areas of land purchase and would have posed significant
regulatory and environmental challenges. Consequently, this alternative was eliminated
from further evaluation as a reliable source of water in the Future Water Supply Study, and
therefore it is not evaluated further in this document.

Quarries

Quarries were considered during the Future Water Supply Study and the Water Supply
Service Area Plan (Volume 4 in the Application) as a potential surface water source and as a
storage reservoir for diverted surface water from the Fox River. Four quarries are near the
City of Waukesha, but none of them are within the City’s boundaries. Two active stone
quarries are located north of the City of Waukesha. These quarries are adjacent to the Fox
River in the town of Pewaukee. There are also two quarries located in the town of Lisbon.
Each of these quarries is active and none are planned for as a drinking water supply. There
are no quarries in Wisconsin currently used for drinking water supply.

Quarry water would be obtained through an intake structure in each quarry and conveyed
to a treatment plant prior to distribution throughout the City. The Pewaukee quarries
pumped about 1 to 3 million gallons per day (mgd) and the Lisbon quarries pumped about
3 to 6 mgd for dewatering purposes based on 2002 to 2010 data from the WDNR. Average
day sustainable water supply was assumed to be 2.5 mgd, and about 5 mgd during
maximum day demands. Less water would be available from all quarries during a drought
since some of the water comes from rainfall and the rest depends on groundwater storage
and recharge which is also affected by drought. The quarries alone cannot provide adequate
supply for future water demands.

Using an open surface water quarry for water storage and supply increases the potential for
contamination from surface water runoff or groundwater. Quarry operations use fuels and
solvents that can contaminate groundwater. There are 127 potential contamination sources
near the quarries that pose a risk to public health (see the Water Supply Service Area Plan,
Volume 2 of the Application) where contamination in groundwater could be carried into the
quarry. Urban runoff (stormwater) also could carry contaminants into quarries. Although
contaminated water can be treated, the contaminants must be known ahead of time so that
the proper treatment technology can be built into the treatment plant to protect public
health. If other contaminants that cannot be removed by conventional surface water
treatment were discovered, additional treatment would be required. Depending on the
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contaminant, this could significantly increase capital and operating costs. A WDNR
approval for using a quarry as a public water supply would be required and may not be
approved because of the public health concern. To develop this water supply source, the
permitting process would be extensive because there are no other drinking water quarry
supplies in the state.

Supplementing quarry water with water directly from the Fox River may increase the
quantity of water available, but the environmental, public health, and regulatory concerns
increase. Diverting surface water into direct contact with groundwater will have regulatory
impacts and storing water in a quarry would cause stagnation and adverse water quality
impacts such as algae growth, lack of oxygen and release of undesirable compounds such as
iron, manganese and hydrogen sulfide that can cause “rotten egg” odors in the water. This
would increase treatment requirements and reduce public health protection.

For these reasons utilizing quarries as a single water supply source or as part of a multiple
source alternative was eliminated from further evaluation in this document.

Pewaukee Lake

Pewaukee Lake was considered during the Future Water Supply Study. It is located about

5 miles north of the center of the City of Waukesha. It has a surface area of approximately
2,500 acres and it contains about 12 billion gallons of water. The lake watershed is about
18,000 acres, or 28 square miles and the lake includes about 14 miles of shore land that is
mostly high-value residential development. The lake is the source water for the Pewaukee
River, which flows southeast to the Fox River upstream of the City of Waukesha. The source
water for the lake is precipitation to the lake, runoff from the lake watershed, or
infiltration/exfiltration to the shallow sand and gravel aquifer. The water surface in the
sand and gravel aquifer is reflected by the lake water surface.

Like the river water sources, Pewaukee Lake is also most vulnerable during the dry summer
months. It must continue to provide baseflow to the Pewaukee River and maintain its level
to accommodate the high demand for summer recreational activities. One week of City of
Waukesha demand is equal to about 1 inch of lake level. Dry periods can last up to

2 months, resulting in a significant potential draw down. Some replenishment from the sand
and gravel aquifer is expected to offset the draw down, but significant impacts on Pewaukee
River flows and lake levels during dry weather periods are likely.

The same as the Rock River and Fox River, Pewaukee Lake is a recreational water that if
changed to a water supply source, its designation would change.

For these reasons utilizing Pewaukee Lake as a single source or as part of a multiple source
alternative was eliminated from further evaluation in this document.

2.2.2.2  Groundwater Alternatives in Mississippi River Basin

Shallow Sand and Gravel Aquifer

The shallow aquifer includes sand and gravel beds in unconsolidated glacial deposits. This
water supply source was evaluated in the Future Water Supply Study and by SEWRPC. The
extent of this aquifer is generally sporadic in the eastern half of Waukesha County, but it
produces a significant portion of the water supply for several communities and many
private wells surrounding the City of Waukesha. Several areas near the city have the

WBG070113085226MKE 2.11



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

potential to produce adequate quantities of water from this aquifer to meet the water
demand projections of the City of Waukesha. However, most areas are outside of the City’s
boundaries.

The sand and gravel aquifer offers some advantages, including faster local recharge, low
radionuclide content, and lower costs compared to some other groundwater sources. In
spite of the advantages, development of the aquifer has been limited by the distribution of
the permeable sand and gravel deposits. In most of southeastern Wisconsin, sand and
gravel deposits are absent or too thin to support high-capacity wells. However, several
geologic features contain channel deposits of permeable sand and gravel that can support
wells producing over 1,000 gallons per minute (gpm). These geologic features include
bedrock valleys, outwash deposits, and end moraine deposits. As these features cover a
limited area of southeastern Wisconsin, sand and gravel aquifer wells must be sited in these
specific areas to produce significant volumes of water.

In the areas where many of the sand and gravel deposits exist near the City of Waukesha,
there are also many environmental resources including wetlands, the Vernon Marsh Wildlife
Area, cold water trout streams and other connected surface waters like the Fox River, Pebble
Brook, Pebble Creek and Mill Brook. Given the permeable nature of the sand and gravel
aquifer and its shallow location, there is direct hydraulic connectivity between environmental
resources and the ground water. Pumping the shallow sand and gravel aquifer can lower the
groundwater levels and result in direct impacts to the surface environmental resources. The
effects could include alteration of the vegetation community, flow regimes in the wetlands
and streams, and the overall ecological function of the resource.

This water supply alternative is not carried forward as a single source, but is combined with
other groundwater alternatives described below. Combinations of groundwater sources are
evaluated in detail in Section 6 of this document.

Deep Sandstone Aquifer

The deep sandstone aquifer is a major source of groundwater for municipal supplies in
southeastern Wisconsin. It was evaluated in the Future Water Supply Study and by
SEWRPC. About 95 percent of the municipal water in Waukesha County comes from wells
in the deep sandstone aquifer. Most of the City of Waukesha wells produce water from the
deep sandstone aquifer. About 50 communities and 200 industries in southeastern
Wisconsin rely on the deep sandstone aquifer for at least part of their water supply.

The sandstone aquifer is comprised of three major sandstone units, separated by lower
permeability shale and dolomite units that act as confining layers. In the eastern portion of
Waukesha County at the City of Waukesha, the Maquoketa shale is a relatively impervious
confining unit that separates the shallow aquifer from the deep sandstone aquifer. Very little
water seeps though the shale into the sandstone aquifer. Since the shale is present over most
of eastern Waukesha County, the sandstone aquifer is confined and isolated from direct
recharge in the area of heaviest demand and in the City of Waukesha. The sandstone aquifer
in Waukesha County receives almost all of its recharge from the western portion of the
county, where the Maquoketa shale is absent and surface water can infiltrate through the
shallow glacial deposits into the deeper sandstone aquifer.
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The deep sandstone aquifer currently used as a water supply for the City of Waukesha
extends east from Waukesha under Lake Michigan. A report by the United State Geological
Survey (USGS) estimated 30 percent of the 33 mgd of water pumped by the deep aquifer
wells in southeastern Wisconsin originate from inside the Lake Michigan Basin (USGS,
2006). Groundwater flow into Lake Michigan is a significant component of overall flow.
Direct and indirect groundwater inflow contributes 33.8 percent of Lake Michigan water
(USGS, 2000).

Two areas of the deep sandstone aquifer that were evaluated as part of the Future Water
Supply Study, SEWRPC, and subsequent analysis during the Lake Michigan Application
process, included the confined aquifer near the City of Waukesha and the unconfined
aquifer near the western boundary of Waukesha County.

Deep Confined Sandstone Aquifer

Pumping from the sandstone aquifer has created a large cone of depression centered on
eastern Waukesha County. The original groundwater gradient was from west to east but the
cone of depression has reversed the regional groundwater gradient in Ozaukee and
Milwaukee Counties. This condition has probably existed for about 50 years and is causing
water to migrate westward from under Lake Michigan to the pumping center in eastern
Waukesha County. Several water quality parameters have changed in the aquifer over the
last 10 to 20 years. Most sandstone wells in Waukesha County exceed the maximum
contaminant limit (MCL) for radium and gross alpha. Gross alpha levels have risen
significantly in most sandstone aquifer wells in Waukesha County. Typically, gross alpha
levels have more than doubled over the last 20 years. Many wells contain low levels of
arsenic, and in a few wells, arsenic has been detected at levels above the MCL. Total
dissolved solids (TDS) levels have increased in many of the deepest wells in the county.
Some wells have experienced rising TDS levels that have more than doubled in 10 years and
have produced brackish water. The historical water quality trend complicates efforts to
comply with the radionuclide MCLs.

The rise in TDS levels in the aquifer appears to be related to the upward migration of water
from deeper portions of the aquifer. This condition is caused by extreme vertical gradient
created by the regional cone of depression. The rise in gross alpha levels may be due to
related processes or to other geochemical changes in the aquifer caused by the significant
decrease in groundwater level.

The groundwater flow path has reversed direction from its predevelopment condition due
to heavy pumping of the deep confined sandstone aquifer, and although there is the
Maquoketa shale confining unit, wells in the deep confined sandstone aquifer have
significant impacts on environmental resources like wetlands and streams. The USGS and
WGNHS indicate that 70 percent of water pumped from the deep aquifer would have gone
to inland surface waters. The remaining 30 percent originates from inside the Lake Michigan
Basin and 4 percent of that is contributed by Lake Michigan (Feinstein and USGS, 2006).

The deep confined sandstone aquifer does not have capacity, nor sufficient water quality, to
support the future regulatory and water supply needs for the City of Waukesha in a cost
effective manner. Utilizing this water source as a single source of water for the City of
Waukesha was therefore eliminated from evaluation by the Future Water Supply Study and
SEWRPC. However, the deep confined sandstone aquifer is carried forward in combination
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with the shallow sand and gravel aquifer. Although the deep aquifer has water quality and
quantity impairments, it is carried forward in combination with the shallow sand and gravel
aquifer because the deep aquifer wells are within the City of Waukesha’s city limits and the
existing wells could have additional treatment added to supplement a new source for peak
demands. Because the Future Water Supply Study showed the Fox River alluvium has
similar water supply benefits but greater costs than the shallow sand and gravel aquifer, the
deep confined sandstone aquifer is evaluated in detail in combination with the shallow sand
and gravel aquifer. This alternative is discussed in detail in the Water Supply Service Area
Plan, Volume 2 of the Application.

Deep/Western Unconfined Sandstone Aquifer

In western Waukesha County, about 10 miles west of the City of Waukesha, the Maquoketa
shale confining layer ends and the deep sandstone aquifer is unconfined and overlain with a
shallow sand and gravel aquifer. Without the confining layer, the deep sandstone aquifer is
more easily recharged from shallow aquifers and groundwater levels are higher. The higher
groundwater levels result in shallower wells that have better water quality than the deep
sandstone aquifer that is confined by the shale under the City of Waukesha. However, the
water quality in the unconfined deep sandstone aquifer is still impacted by radium and
gross alpha (although the levels are currently below primary drinking water regulations)
and the environmental impacts to shallow aquifers, surface waters and wetlands is
significant because of the hydraulic connectivity between these and the unconfined deep
aquifer.

Pumping from the unconfined deep sandstone aquifer was modeled using the SEWRPC
regional groundwater model at flows between 2 mgd and 15 mgd. Modeling results
indicated drawdowns in the sandstone aquifer between 46 feet (2 mgd) to 240 ft (15 mgd)
near the wells. This corresponded to drawdowns in the shallow aquifer (above the
sandstone) of 0.28 foot (2 mgd) to 1.6 feet (15 mgd). The shallow aquifer drawdown impacts
surface water sources such as rivers, streams, and lakes. It is estimated that with average
day demands of 10 mgd, groundwater pumping will impact 480 acres of wetlands and over
100 acres of surface waters within the 1 foot drawdown contour line (see the Water Supply
Service Area Plan in Volume 2 of the Application). At maximum day demands the
drawdown would be much greater.

Water extracted from the unconfined deep aquifer intercepts natural recharge of the deep
confined sandstone aquifer near Waukesha. Removing this water will not eliminate adverse
environmental impacts from drawdown in the deep confined aquifer discussed above and
still adversely affects the amount of groundwater recharging the Lake Michigan basin.

One of the most significant impacts of this water supply alternative is its implementability.
This alternative would require siting and constructing up to 13 wells (12 wells for 10.1 mgd
ADD), interconnecting piping, a pump station, a long transmission pipe to Waukesha, and a
treatment plant for removal of iron and manganese and disinfection. Waukesha would need
to operate and maintain a remote wellfield and pump station, and a large water treatment
plant would be required. Treatment for radium would not likely be initially required
because the levels of radium in existing wells is below drinking water standards, but
needing radium treatment in the future is possible because existing wells in the unconfined
deep aquifer have radium. Each well, pump station and treatment plant would likely
require land acquisition, where approximately 14 municipalities, counties, and utility
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companies are anticipated to require coordination to construct the water supply facilities.
Land purchase and easement requirements for the unconfined deep sandstone aquifer
supply may be more difficult to implement than, for example, those of the shallow aquifer
near the City of Waukesha because of the greater distance from the City of Waukesha.

Pumping water from this deep unconfined sandstone aquifer would create a large area of
groundwater drawdown. Over 150 private wells are within the one foot groundwater
drawdown contour line area, and over 10 high capacity or public drinking water wells are
within the 10 foot groundwater drawdown contour line area. In addition, the wellfields in
this area are in the Rock River watershed whereas the wastewater discharge from the City of
Waukesha would be in the Fox River watershed. Cost estimates of this alternative assumed
the water would not have to be returned to the Rock River watershed.

Installing high capacity wells in the deep unconfined sandstone aquifer west of the
Maquoketa shale has significant logistical, legal, and environmental resource impacts.
Consequently, this alternative is not evaluated further in this document. Additional detail of
this alternative is included in the Water Supply Service Area Plan (Volume 2 in the
Application).

Silurian Dolomite Aquifer

The regional bedrock, the Silurian dolomite, lies below the surficial glacial deposits and
sand and gravel aquifer, and serves as an aquifer (commonly called the dolomite aquifer)

for much of eastern Wisconsin. This water supply source was considered during the Future
Water Supply Study, SEWRPC, and in the Water Supply Service Area Plan (Volume 2 of the
Application). The dolomite itself is relatively dense and incapable of storing or transmitting
significant quantities of water. The dolomite aquifer usually produces small quantities of
water that are sufficient for private homes only. However, numerous zones of fractured rock
exist within the dolomite, which can produce several hundred gpm from the void spaces
created by the fractures and related solution cavities. It is only where the dolomite aquifer is
fractured that it may produce enough water for municipal needs. The fractures tend to
concentrate in regional fracture zones. The fracture zones are nearly vertical and are
typically miles long, but only a few tens of feet wide. The dolomite aquifer has become an
important water source for municipal wells for much of eastern Wisconsin, especially for the
Cities of New Berlin and Brookfield, the Towns of Brookfield and Pewaukee, and the
Villages of Germantown and Menomonee Falls (now on standby). The dolomite aquifer is
only available in limited areas around the eastern, northern, and southern sides of
Waukesha.

Groundwater can rapidly flow through the factures, both horizontally and vertically,
without significant filtration. As a result, contamination from the sand and gravel aquifer
can be transported for thousands of feet without much attenuation®. Locating potential
wells away from these contamination sources and screening the sites for suitable thickness
and permeability of overlying unconsolidated material is critical. In the neighboring City of
Brookfield, siting wells in the dolomite aquifer away from contamination sources with
adequate production rates has nearly exhausted new well locations.
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Because wells in the dolomite aquifer rely on rock fractures and overlain sand and gravel
aquifers for their capacity, effects on wetlands and streams are possible. Three of the
possible four well locations were adjacent to Mill Brook and Pebble Creek, and adjacent to
the Vernon Marsh Wildlife Area. Groundwater drawdown in these areas could impact the
hydraulic regimes in these resources, change vegetation communities, and negatively
impact the ecologic function.

For these reasons, the Silurian dolomite alternative was eliminated from further evaluation
in this document.

Fox River Alluvium (Riverbank Inducement)

Locating a wellfield in the permeable alluvial river sands immediately adjacent to a river
can intercept the groundwater that would normally discharge to the river. If the wellfield is
pumped higher than the natural groundwater flux toward the river, water will be taken
initially from storage in the alluvial sand aquifer and ultimately be replenished by recharge
from the river as induced by the pumpage. Utilizing the Fox River alluvium as a water
supply alternative was evaluated in the Future Water Supply Study and the Water Supply
Service Area Plan (Volume 2 of the Application).

The fundamental principles of this method involve using the permeable sand and gravel
deposits adjacent to and under many rivers as a storage vessel to store water during high
river stage flow for use by the wellfield. This method has the advantages of storing large
volumes of water without a surface reservoir, and evening out the changes in water quality
that occur in the river water.

These types of wellfields are usually called alluvial wellfields, although they are also called
river bank filtration or riverbank inducement systems. The volume and timing of the
recharge is a function of several factors, including the groundwater flux toward the river,
the permeability and extent of the alluvial deposits, the permeability of the river bed, the
volume of pumpage from the wellfield, and the proximity of the wells to the river. Alluvial
wellfields often consist of a line of shallow wells drilled adjacent to a river that are screened
in river alluvium at depth of about 50 to 100 feet. Often, these wells are drilled in the flood
plain and have casings that extend above the flood level. In some areas, horizontal collector
wells are used to obtain water from under the river bed itself.

In the Waukesha area, there are at least two potential areas for developing an alluvial
wellfield. The two areas are the shallow sand and gravel deposits immediately south of the
City of Waukesha and the potential shallow alluvial deposits along the Fox River. The Fox
River alluvium was evaluated during the Future Water Supply Study. Additional
groundwater modeling completed by the University of Wisconsin-Milwaukee (UWM) and
the U.S. Geologic Survey (Feinstein/ USGS, 2011, Feinstein et al., 2011, and UWM, 2011). A
follow-up USGS report proposed 27 wells estimated to produce 9 mgd that would stretch
across a 10-mile reach of the Fox River both upstream and downstream of the City of
Waukesha (USGS, 2012). This report indicates that the water source would provide less than
55 percent of the MDD necessary to meet service area requirements. This supports not
having the Fox River alluvium as a stand alone water supply alternative.

By its nature, this alternative draws groundwater directly from surface water features.
Although the groundwater wells would be primarily directed at drawing Fox River water,
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the wellfield would also impact other surface waters such as Pebble Creek, Pebble Brook
and Mill Brook. The wellfields are also in and adjacent to the Vernon Marsh Wildlife Area
and thousands of acres of wetlands. Consequently, this alternative could have significant
impacts to the hydrologic regimes of these environmental resources where the wetlands and
streams could have significant changes to vegetation and ecosystem communities.

This alternative was eliminated from further consideration as a single water source for the
City of Waukesha. However, in combination with the shallow aquifer, using the Fox River
alluvium as a water supply alternative is evaluated in more detail in Section 6 of this
document.

Waukesha Springs

The City of Waukesha was once famous for its natural springs that were thought to have
healing properties. These springs were fed by the confined water of the shallow sand and
gravel aquifer. Many of these springs still exist, but deliver only small quantities of water
relative to the current and future demand of the City of Waukesha. Therefore, the use of
these historic springs as a source of water for the city was eliminated during the Future
Water Supply Study.

2.2.2.3 Mississippi River Basin Multiple Source Alternative

In the Water Supply Service Area Plan (Volume 2 of the Application), a multiple source
alternative was evaluated based on available water resources in the area. The six water
supplies in this multiple source alternative include:

e Existing deep confined sandstone aquifer wells in the City of Waukesha

e Existing shallow sand and gravel aquifer wells (that are outside the City of Waukesha
limits to the south)

e New wells in the Fox River alluvium (riverbank inducement wells that are outside the
City of Waukesha limits to the south)

¢ Quarries north of the City of Waukesha
e New wells in the unconfined deep sandstone aquifer west of the City of Waukesha

e New wells in the Silurian dolomite aquifer (that are outside the City of Waukesha limits
to the Southeast)

Similar to the individual alternatives that make-up this multi source alternative, the
environmental impacts, long-term sustainability, public health, and implementability of this
alternative had significant adverse impacts. Compared to the five other top ranking
alternatives in the Water Supply Service Area Plan, this alternative collectively had the most
significant adverse impact ratings. This alternative was also significantly more costly than
the five other top ranking alternatives. Consequently, this alternative was eliminated from
detailed analysis in this document.

2.2.2.4  Summary of Mississippi River Basin System Alternatives

The Mississippi River basin system alternatives that are retained for further evaluation in
Section 6 of this document include:
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e Deep confined sandstone aquifer combined with shallow sand and gravel aquifer (Deep
and Shallow Aquifers)

e Shallow sand and gravel aquifer combined with Fox River alluvium (Shallow Aquifer
and Fox River Alluvium)

2.2.25 Other Alternatives

The Future Water Supply Study evaluated using aquifer storage and recovery (ASR) and
wastewater reuse as “water supply” alternatives. Although ASR and wastewater reuse are
not water supply alternatives per se, they are methods to reduce peak water demand and
can be used as part of a water management strategy.

Aquifer Storage and Recovery

Aquifer Storage and Recovery involves injecting treated municipal drinking water into the
aquifer during times of less water use and pumping this water out when demand is high,
typically during the summer. ASR was first used in the United States at Wildwood, New
Jersey in 1968 as a method to help the area water utility meet summer peak demands, which
could be as much as five times the average day demand. ASR allows a utility to take excess
capacity, available during low demand periods, and store it in aquifers through wells where
it may be later recovered to meet seasonal peak demands. The treated water that is stored
underground typically does not require treatment upon recovery and still meets all drinking
water standards. Chlorine is typically added to maintain distribution system disinfectant
residual when the water is recovered for use.

The cities of Oak Creek and Green Bay sought approval to use ASR wells from the WDNR
to address water shortages during peak demand periods. In Green Bay ASR was developed
but produced water with significant concentrations of arsenic that mobilized from the
aquifer. Similarly, pilot testing of ASR in Oak Creek found increasing concentrations of
manganese and iron, and concentrations of mobilized substances eventually exceeded state
groundwater quality standards. In 2011 the Oak Creek utility discontinued ASR operations
and, instead, expanded its surface water treatment capability (Wisconsin Groundwater
Coordinating Council, 2011).

ASR could be used with any of the water supply alternatives, but because of the operational
problems experienced in Oak Creek and Green Bay, ASR is not included with the water
supply alternatives. It is therefore not evaluated further in this document. Even if ASR is
utilized in the future if these operational challenges are overcome, the analysis of other
water supply alternatives included in this report will not be impacted because their affects
on environmental resources is evaluated based on average day demands during average
time periods, whereas ASR affects peak demands during summer months.

Wastewater Reuse

Treated wastewater can be used for potable water supply either directly or indirectly. Direct
potable reuse of wastewater involves treating wastewater plant effluent to drinking water
quality. Although technically feasible, this method of wastewater reuse is uncommon
because of the multiple treatment barriers required, the higher health risks posed, the high
costs involved, and the public perceptions of safety. Several communities have
demonstrated direct potable reuse, and tests have indicated that the water meets drinking
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water standards. However, very few have successfully implemented direct potable reuse for
public consumption, even in areas of limited water.

Indirect potable reuse involves discharging treated wastewater to a receiving water body,
then using that receiving water body as a source of drinking water supply. Indirect potable
reuse can be either planned or unplanned. Much of the Great Lakes Basin practices
unplanned indirect potable reuse because wastewater treatment plants discharge into the
Great Lakes, which is a source of drinking water. The federal government enlisted the
National Research Council to develop reuse guidelines (NRC, 1998, 2012). The recent 2012
guidelines are more supportive of reuse than the 1998 guidelines because of advances in
technology and treatment plant design, but there are no regulations for potable reuse
practices. Since there are other sources of higher quality water for the City of Waukesha,
wastewater reuse is not considered further in this document as a source of potable water.

Treated wastewater can also be considered for non-potable reuse. Golf courses and
industries that require large volumes of non-potable water are candidates for non-potable
reuse. The wastewater would require further treatment, and separate pumps and pipes
would be required to deliver the water to potential customers. Non-potable reuse is used to
supplement water demands, but is only part of the water supply equation. Non-potable
reuse is most commonly practiced in arid regions with limited water supplies. In Waukesha,
there would be limited and seasonal demand for non-potable water, and it would be costly
to implement because the infrastructure for a separate non-potable water distribution
system does not exist. Consequently, non-potable reuse is not evaluated further in this
document.

2.2.2.6  Combined Lake Michigan and Mississippi River Basin System Alternatives

Three alternatives were identified that included water sources from both the Lake Michigan
and Mississippi River basins. Two alternatives from SEWRPC included artificial recharge of
groundwater and one alternative from the Water Supply Service Area Plan (Volume 2 of the
Application) included combining Mississippi River basin groundwater with Lake Michigan
surface water.

Artificial Recharge

Some of the SEWRPC groundwater alternatives (Shallow aquifer and artificial recharge
using rainwater and wastewater treatment plant effluent; and deep aquifer and artificial
recharge using treated Lake Michigan water) assume that the shallow aquifer will be
artificially recharged with rainwater infiltration facilities, or that treated wastewater effluent
will be artificially recharged into the shallow aquifer. By artificially increasing the amount of
water infiltrating into the shallow aquifer, surface water baseflow reduction from
groundwater pumping can be decreased. However, SEWRPC noted several issues and
concerns:

¢ WDNR regulations do not allow using treated wastewater effluent to recharge a potable
drinking water aquifer. A high level of treatment would be required for this to be
considered. Capital and operating costs would be very high. SEWRPC estimates capital
costs of advanced wastewater treatment alone would be $12.6 million for 1 mgd
(SEWRPC, 2010a). Transmission mains from the Waukesha wastewater plant to recharge
areas would add another $4 million.
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e Large land areas are required for artificial recharge, with significant costs and public
concerns. An important issue is who owns and controls the use on these lands. SEWRPC
estimated more than 100 acres would be needed for Waukesha to implement artificial
recharge, even if it relies on the deep aquifer for more than half of its water supply
(SEWRPC, 2010a).

e Water which is artificially recharged is more vulnerable to contamination, which might
increase the cost of treatment and risk to public health.

e The long-term feasibility of artificial recharge is unknown. Long-term soil permeability
for effective recharge might be compromised where plugging of the aquifer would
reduce effectiveness over time. Restoration or decommissioning of facilities would add
to costs.

¢ Rainfall recharge will be subject to drought constraints.

Because of the issues above, artificial groundwater recharge was eliminated from
consideration by SEWRPC and is subsequently eliminated from further evaluation in this
document.

Lake Michigan and Shallow Aquifer

The Water Supply Service Area Plan (Volume 2 of the Application) included a combined
alternative that evaluated utilizing a Lake Michigan water supply with shallow aquifer
groundwater in the Mississippi River basin. About 40 percent of the City’s required water
demand would be obtained from a Lake Michigan water supplier with the remaining

60 percent supplied by the shallow aquifer.

This alternative would include impacts from both the shallow aquifer wellfield
development and the construction of the Lake Michigan water supply and return flow
pipelines. Similar to the Lake Michigan water supply alternatives, the impacts of the Lake
Michigan supply pipelines would include temporary construction related impacts, while the
shallow groundwater wellfields would have permanent and significant adverse impacts to
wetlands and streams such as the Vernon Marsh Wildlife Area, Pebble Creek, Pebble Brook
and Mill Brook. The impacts for this combination alternative would be similar to the
groundwater drawdown impacts of the Deep and Shallow Aquifers alternative since the
shallow aquifer pumping rate is similar between the two alternatives; and the impacts from
constructing a Lake Michigan water supply and return flow pipeline. Consequently, the
impacts will be more than either of the sources considered independently.

This alternative has significant implementability challenges because it includes obtaining a
Lake Michigan water supply and a shallow groundwater wellfield that are both outside of
City of Waukesha’s boundary. Utilizing two different water sources (Lake Michigan surface
water and shallow groundwater) adds significant operational and maintenance complexity
when blending a surface water source with a groundwater source. In addition, this
alternative is significantly more costly than other alternatives that have less
implementability and environmental impacts.

Because of these reasons, this alternative is not evaluated further in this document.
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2.2.3  Water Conservation Alternatives

Water conservation has been implemented by the City of Waukesha for many years. Since
the adoption of the 2006 Conservation Plan, the City has successfully advanced various
water conservation measures through public information and education, regulations,
collaborative partnerships, and incentive programs. Water use in the City has been reduced,
in part, because of the measures. Reduced water use is illustrated by the following
aggregate metrics:

e Between the base year of 2005 and 2010, total water pumped from wells was reduced
14.0 percent (Waukesha Water Utility, 1999-2010).

e Between 2005 and 2010, peak season pumping (May 1 to October 1) was reduced
19.4 percent w(Waukesha Water Utility, 2005-2010).

e Since 2005, declining water use reduced the number of days water demand exceeded
10 mgd from 28 to zero. The City has an operational goal to pump 10 mgd or less, to
help meet its radium compliance order and stipulation (City of Waukesha Water Utility,
2010). Since 2006, the City has achieved this goal, except during the 2012 drought when
demands increased.

¢ Residential customers who have replaced a toilet in conjunction with the City’s rebate
program are estimated to be saving an average of over 15,000 gallons per year (City of
Waukesha Water Utility, 2010).

e By regulation, the City annually submits detailed information on the performance and
costs of its conservation program to the Public Service Commission (PSC).

Water savings from conservation is an important component of the City’s long-range water
supply plan. Because water saved from using water efficiently is a source of water supply,
one of the City’s water conservation goals includes reducing average day demand by

0.5 mgd by year 2030 and by 1.0 mgd by 2050. The water savings represent 5 and 10 percent
water savings in average day demand, respectively, of projected baseline (no conservation
related) water demands between 2010 and 2050.

Objectives for the planning process used in the development of the updated 2012 Water
Conservation Plan (Volume 3 of the Application) included:

¢ Developing planning analysis and implementation time lines in a manner consistent
with NR 852 and the SEWRPC 2035 Regional Water Supply Plan

e Leveraging lessons learned from implementation of existing City conservation and
efficiency measures

¢ Incorporating stakeholder and customer input in the evaluation of conservation and
efficiency measures

The water conservation measures implemented by the City apply to its customers, whether

they are located within city limits or not. Under current water service rules regulated by the
Wisconsin PSC, all customers are subject to the City’s conservation measures, including the

water rate schedule, outdoor water use restrictions, and financial incentives to install water-
saving toilets. If water service is extended to areas outside the City, customers will be
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required to adhere to the City’s conservation program as established in the service rules as
well as in future service contracts. The City will provide water conservation public
education to new customers and make available information, services and incentives to help
its customers use water wisely.

Water conservation is a central part of the City’s water supply, were water conservation is
integral for any future water supply alternative. Although titled as “alternatives”, all of the
water conservation measures in the Conservation Plan are, or will be, implemented equally
for any future water supply alternative. The City cannot meet future water demand through
water conservation alone.

2.2.4  No Action Alternative

The City of Waukesha currently obtains water from multiple wells within the deep and
shallow aquifers. The “no action” alternative would include the continued use of these
aquifers. The No Action alternative, by definition, would continue to use the aquifers
without modification. Because the deep and shallow aquifer wells do not have sufficient

capacity to meet future

demands and because the TABLE 2-3

Water Supply and Return Flow Alternatives

deep aquifer wells exceed

radium water quality Water Supply Alternative

requirements, the No Action Deep and Shallow Aquifers
alternative will not provide
for the City’s long-term water
quantity and quality needs.
However, the No Action Lake Michigan (City of Oak Creek) Alignment 1
alternative is carried forward
in Section 6 of this document
to support an EIS process

Shallow Aquifer and Fox River Alluvium

Lake Michigan (City of Milwaukee)

Lake Michigan (City of Oak Creek) Alignment 2

Lake Michigan (City of Racine)

under NEPA. Return Flow Alternatives (for Lake Michigan Water Supplies)
225 Summary of Underwood Creek to Lake Michigan

Remaining System  Root River to Lake Michigan Alignment 1

Alternatives Root River to Lake Michigan Alignment 2
Water supply alternatives Direct to Lake Michigan near Milwaukee and Oak Creek (hereafter
remaining considering both referred to as Direct to Lake Michigan Return Flow in Sections 5 and 6)

groundwater and Lake

Michigan alternatives are shown together with the return flow alternatives in Table 2-3. The
system alternatives combining a Lake Michigan water supply with a return flow alternative
are shown in Table 2-4. These system alternatives are evaluated in detail in Section 6.
Appendix 6-2 displays a side by side comparison of the environmental effects of the ten
system alternatives.
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TABLE 2-4
Water Supply and Return Flow System Alternatives

Water Supply Alternative

Lake Michigan Return Flow Alternative

Mississippi River Basin System Alternatives
Deep and Shallow Aquifers

Shallow Aquifer and Fox River Alluvium

Lake Michigan System Alternatives

Lake Michigan (City of Milwaukee)

Lake Michigan (City of Milwaukee)

Lake Michigan (City of Milwaukee)

Lake Michigan (City of Oak Creek) Alignment 1
Lake Michigan (City of Oak Creek) Alignment 1
Lake Michigan (City of Oak Creek) Alignment 1
Lake Michigan (City of Oak Creek) Alignment 2
Lake Michigan (City of Racine)

Lake Michigan (City of Racine)

Lake Michigan (City of Racine)

None — Continued Discharge to Fox River

None — Continued Discharge to Fox River

Underwood Creek to Lake Michigan
Root River to Lake Michigan Alignment 1
Direct to Lake Michigan

Underwood Creek to Lake Michigan
Root River to Lake Michigan Alignment 1
Direct to Lake Michigan

Root River to Lake Michigan Alignment 2
Underwood Creek to Lake Michigan
Root River to Lake Michigan Alignment 1
Direct to Lake Michigan
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SECTION 3

Proposed Project

The proposed project for the City of Waukesha's future water supply is a Lake Michigan
water supply provided by the City of Oak Creek with return flow to the Root River. A Lake
Michigan water supply would be obtained from the City of Oak Creek via Alignment 2. The
proposed project includes return flow to the Root River through Alignment 2.

The City of Waukesha water supply needs have been documented in the Water Supply
Service Area Plan, Volume 2 of the Application and are slightly less than that used to
complete the majority of the ER analysis (ADD of 10.1 mgd instead of 10.9 mgd). The average
day demand projection may be adjusted lower depending upon the final water demand
projections, however the environmental impacts are conservatively estimated based upon the
10.9 mgd. The City of Waukesha water supply needs have been documented in the Water
Supply Service Area Plan (Volume 2 of the Application) and are summarized below.

The February 2012 Environmental Report (ER) identified a different proposed project. This
ER considers the previously proposed project within the February 2012 ER an alternative to
the proposed project. The following section includes information on the proposed project,
the City of Oak Creek Supply Alignment 2 and the Root River to Lake Michigan return flow
Alignment 2. Appendix 3-1 displays aerial and topographic maps of the proposed project. A
detailed evaluation of the environmental effects is included in Section 5 of this document. A
side by side comparison of environmental effects of the proposed project and alternatives to
the proposed project is included in Table 6-80 and Section 6 of this document.

Note: The Water Supply Service Area Plan Lake Michigan (City of Oak Creek) water supply
alternative describes the ER Lake Michigan (City of Oak Creek) Alignment 2 alternative and the
Return Flow Plan Root River to Lake Michigan return flow alternative describes the ER Root River
to Lake Michigan Alignment 2 return flow alternative. The ER retains the Lake Michigan (City of
Oak Creek) Alignment 1 water supply alternative and the Root River to Lake Michigan Alignment 1
return flow alternative for alternative comparison purposes.

3.1 Water Supply

The water supply will be obtained from Lake Michigan. The City of Oak Creek is a
municipal water utility operating adjacent to Lake Michigan that has facilities in place to
withdraw water from Lake Michigan and treat it to drinking water quality standards. The
City of Oak Creek has signed a letter of intent with the City of Waukesha indicating the City
of Oak Creek’s willingness to provide water from its existing Lake Michigan supply and
associated water treatment facilities (see the Water Supply Service Area Plan, Volume 2 in
the Application). New facilities in the form of a booster pump station and pipeline are
needed to supply water to the City of Waukesha.

Once the City of Waukesha receives the water, the water will be used as Waukesha'’s
primary municipal water supply. After receiving a Lake Michigan water supply, the City of
Waukesha’'s groundwater water supply wells will no longer be used, although the wells
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may be maintained as an emergency backup should the primary Lake Michigan supply
temporarily become unavailable.

3.1.1 Lake Michigan Intake

The City of Oak Creek has an existing intake from Lake Michigan with adequate capacity to
accommodate the increased volume to supply the City of Waukesha. No changes would
occur to any of the existing intakes under the proposed project. The raw water from the
Lake Michigan intake at each supplier is pumped to the municipal drinking water treatment
plant for treatment to drinking water standards.

3.1.2 Water Supply Treatment

The existing treatment plant capacity in the City of Oak Creek would be used to supply
drinking water to the City of Waukesha. Once the Lake Michigan raw water reaches the
treatment plant, it is treated to meet drinking water standards. The City of Oak Creek has
available treatment capacity to serve the City of Waukesha's existing water supply needs.

3.1.3 Supply Pipeline

The infrastructure needed to convey the drinking water from the City of Oak Creek to the
City of Waukesha consists of a booster pump station and a pipeline. The water supply
pipeline would connect to the City of Oak Creek existing distribution system and would
convey the water to the City of Waukesha’s existing Hillcrest drinking water reservoir for
distribution throughout the City of Waukesha. A booster pump station will be required at
the point of connection to the existing distribution system. A summary of the water supply
pipeline is included in Table 3-1.

TABLE 3-1
Proposed Project Pipeline Facilities

Alternative Diameter (inches) Length (miles) Counties

Lake Michigan Supply

Lake Michigan (City of Oak Creek) 30 194 Milwaukee and Waukesha
Alignment 2

Note: The final pipeline diameter may be 30 or 36 inches depending upon final detailed design considerations.
For either diameter pipe, the construction width for environmental impacts is the same width due to construction
staging requirements.

The proposed project includes a connection to the City of Oak Creek’s distribution system at
the intersection of South 27th Street and West Puetz Road. A pump station would be
constructed at the connection to the City of Oak Creek’s distribution system.

From this connection, a 30-inch pipeline would head northwest through the City of Franklin,
City of Muskego, City of New Berlin, Town of Waukesha and City of Waukesha. The 19-mile-
long pipeline follows transportation corridors and right-of-ways to minimize environmental
impacts. The supply would connect at the Hillcrest reservoir in the City of Waukesha.

Figure 3-1 and Appendix 3-1 show the pipeline alignment for the proposed project.
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FIGURE 3-1
Lake Michigan—City of Oak Creek Water Supply Pipeline Alignment 2 Alternative
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3.1.4 Water Distribution and Use

3.14.1 Water Demand Forecasts

Water demand forecasts for the City of Waukesha water supply service area were
developed on the basis of the delineated water supply service area, population projections
for the service area, historical water use by customer class, and the expansion of the City’s
water conservation program.

3.1.4.2 Water Supply Service Area

The City of Waukesha presently provides water service to the City and limited properties
that are located outside the city limits. For long-range water supply planning, SEWRPC
delineated the City of Waukesha water supply service area that includes nearby parts of
neighboring communities. The water supply service area includes 3.7 percent of the City of
Pewaukee, 9 percent of the Town of Delafield, 14.9 percent of the Town of Genesee, and

83.6 percent of the Town of Waukesha. One reason the areas are candidates for future
municipal water service is because of past private well contamination by pathogens, pollution,
and naturally occurring elements in the groundwater. If there is a need and a request for
public water service, the City’s municipal water system may be expanded to serve the areas
that are currently served by private wells and septic systems. To the extent practical, the water
supply service area is consistent with the City’s delineated sewer service area.
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FIGURE 3-2
City of Waukesha Water Supply Service Area
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The City of Waukesha water supply service area is shown in Figure 3-2. It represents the full
development land use envisioned in the Waukesha County Comprehensive Plan. Full
development, or buildout, condition is projected to occur sometime around 2050, based on
historical state population trends. SEWRPC prepared population projections for the water
supply service area including 85,800 people in 2028, 88,500 people in 2035, and an ultimate
buildout population of 97,400 people (Figure 3-3). The projections are based on municipal
estimates from the State of Wisconsin Department of Administration and multiple planning
factors, including but not limited to land use, household size, demographic trends, and
community development plans. Additional details of the water supply service area are
included in the Water Supply Service Area Plan (Volume 2 of the Application).
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FIGURE 3-3
City of Waukesha Water Supply Service Area Plan Population Projections
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3.1.4.3 Water Conservation Applied Across the Water Service Area

The water conservation measures implemented by the City apply to all of its customers,
whether they are located within city limits or not. Under current water service rules
regulated by the Wisconsin Public Service Commission (PSC), all customers are subject to
the City’s conservation measures, including the water rate schedule, outdoor water use
restrictions, and financial incentives to install water-saving toilets. If water service is
extended to areas outside the City, customers will be required to adhere to the City’s
conservation program as established in the service rules as well as in future service
contracts. The City will provide water conservation public education to new customers and
make available information, services and incentives to help its customers use water wisely.

3.1.4.4 Historical Water Use

Figure 3-4 and Table 3-2 summarize water use by customer class and historical water
consumption for the period 1999 to 2010. Residential customers, including multi-family
residential customers, consistently represent the City’s largest customer class. The City’s
residential population increased about 12 percent between 1999 and 2010. Since 1999, water
use by single-family residential customers has decreased by 8.6 percent. Over this same
period, total water pumping decreased 19.4 percent.
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FIGURE 3-4
Annual Water Use Trend by Customer Class: Waukesha Water Utility
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Since adoption of the 2006 Water Conservation and Protection Plan additional focus was
provided on water use efficiency. This is evidenced by the greater than 14 percent reduction
in total pumping from wells between 2005 and 2010. Some water use reduction may be
attributed to weak economic conditions and seasonal rainfall over the same period;
however, some of the water saved can be attributed to water conservation education,
regulation, and incentives. Additional details of historical water use and conservation are
included in the Water Supply Service Area Plan (Volume 2 of the Application).

3.1.45 Variations in Customer Demand.

Water demand varies and is typically influenced by several factors including precipitation,
temperature, economic conditions, personal income, and community conservation goals.
While reductions in water use in wet and cool years or increases in water use associated
with higher personal income may be observed, correlating how the factors affect one
another is not a straightforward process. Quantification and disaggregation of the effect of
variables such as weather (especially temperature and rainfall), economic conditions, and
public awareness on water use require extensive data collection and analysis. Results of the
City’s review of available water use-related data indicating trends that provide insights into
long-range water demand forecasts are described below.

3.1.45.1 Seasonal Variation in Water Demand.

Seasonal water use patterns provide helpful information regarding water use in the City’s
water service area. Figure 3-5 presents monthly water use in 2005 (before the 2006 Water
Conservation and Protection Plan) and in 2010. In 2006, the City adopted a municipal
ordinance restricting lawn and landscape irrigation to no more than 2 days per week
between May 1 and October 1. Since Waukesha’'s water conservation ordinance has been in
effect, seasonal peak water demands have declined significantly. While the City must plan
for a peak pumping season from May through September, its water demand forecasts for
the future assume the City will continue to restrict peak season outdoor water use.
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TABLE 3-2
City of Waukesha Historical Annual Water Consumption
Total Water Total Water Used Unaccounted Unaccounted
Year Residential  Commercial Industrial Public Sales Pumpage but not Sold for Water for Water, %
2010 1,016,670 801,974 326,289 93,491 2,238,164 2,437,964 47,113 152,687 6
2009 1,054,288 806,736 325,667 99,619 2,286,310 2,479,895 27,930 165,655 7
2008 1,056,650 827,543 382,413 99,646 2,366,252 2,530,964 37,879 126,833 4
2007 1,086,542 846,566 404,079 110,532 2,447,719 2,618,682 3,791 167,172 6
2006 1,077,127 858,062 424,603 109,846 2,469,638 2,620,450 14,676 136,136 5
2005 1,193,851 874,418 428,518 120,126 2,616,913 2,831,510 5,054 209,543 7
2004 1,117,325 854,624 435,004 121,601 2,528,554 2,698,980 6,169 164,257 6
2003 1,176,115 895,850 461,885 120,071 2,653,921 2,795,859 3,228 138,710 5
2002 1,185,745 914,138 612,856 119,173 2,831,912 2,953,216 21,540 99,764 3
2001 1,128,475 874,030 586,552 114,492 2,703,549 2,821,969 37,909 80,511 3
2000 1,067,184 848,664 660,364 108,873 2,685,085 2,836,141 19,057 131,630 5
1999 1,112,499 847,914 722,097 177,408 2,859,918 3,028,414 n/a 168,496 6

Note: Consumption volume values are given in 1,000 gallons.
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FIGURE 3-5
City of Waukesha Seasonal Water Use in 2005 and 2010
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Source: City of Waukesha Annual Report to the Wisconsin Public Service Commission, 2010

3.1.45.2 Water Demand Variation with Precipitation.

Local climate conditions (such as temperature and wind) and precipitation events (duration,
number, and intensity of rainfall and snow) vary widely throughout the year and from year-
to year. To some extent, their effect on water use can be observed. In Waukesha, for example,
some years that experienced high precipitation correlate with reduced demands, such as
2008 through 2010, as shown in Figure 3-6, while in other years they do not.

To look for high-level water use trends, the City reviewed the annual water pumpage and
precipitation data over the past 40 years, summarized in Figure 3-6. The data indicate a
declining trend in the volume of water pumped to meet City demand. This trend may be
attributed to many factors, including new water conserving appliances required by code
since the mid-1990s, the City’s water conservation measures, and the recent economic
downturn. The data also illustrate that water demand in the City increases in years of
below-average rainfall.

Even though the City receives an average of 34.7 inches of precipitation annually and has
implemented a conservation program, it must plan for periods of abnormally dry to
moderate drought conditions or high temperatures when water demands may increase or
supplies may be constrained. Sound engineering practice requires planning for potential
droughts to ensure adequate water supply availability to meet essential water needs, such
as those for residential sanitation, firefighting, economic stability, system maintenance, and
other similar requirements.

3-8 WBG070113085226MKE



SECTION 3—PROPOSED PROJECT

FIGURE 3-6
City of Waukesha Annual Water Pumping and Precipitation
Annual Precipitation and Water Pumpage: 1970-2010
70 4000
—&— Annual Precipitation -=--- Avg Annual Precip (34.7 inches) Annual Water Pumpage
P Y N A U - 3500
- 3000
50
v - 2500
Q —
= >
£ 9
§ g
8 - 2000 &
3 £
g =
a 2
'_v o
2 - 1500 =
c
<
1000
e - 500
0 T T T T T T T T T T T T T T T 0
(2] — o wn ~ [} - o wn ~ ()] - o wn ~ (2] - o [a} ~ (2]
(V=) ~ ~ ~ ~ ~ o] 9] 0 0 o) [e2) [e2) fea) [e2} [e2) o o o o o
(<)} [«)] [«)] (o)} [e)} [«)] [«)] [«)] (o)} (o)} [«)] ()] ()] (o)} (<)} [<)] o o o o o
i - - - Ll — — - - i — - - - — — o~ o~ o~ o~ (V]

3.1.45.3 Water Demand Variation due to Economic Conditions.

During the economic downturn of the last several years, water use in the City has declined.
In fact, water use, both in terms of volume and water use intensity, is at historically low
levels. During a weak economy, discretionary water use typically declines, and customers
make changes in their behavior, processes, appliances, and equipment to use water more
efficiently. In recent years, the City’s commercial and industrial customers have
implemented water use efficiency measures to reduce or maintain the cost of providing
their services and products. With respect to long-term planning, the City considers the
impacts of economic cycles transitory. That is, when economic conditions improve during
the future planning period, the forces that restrain growth and water use will be removed
and water demand will return to higher levels and gradually increase with future growth.
Thus, in such a future planning horizon, growth in the commercial and industrial water use
sectors is expected to occur at a faster rate than for the residential sector.

3.1.45.4 Diurnal Variation in Customer Demand.

Table 3-3 summarizes historical variation in average day and maximum day demand over
the past 10 years, with the ratio of the annual maximum day to average day water pumpage
ranging from a low of 1.29 to 1.66.
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TABLE 3-3
City of Waukesha Maximum and Average Daily Flow, 1999-2010
Average Day Maximum Day Maximum Ratio of Maximum to

Year Pumpage (mgd) Pumpage (mgd) Pumpage Date Average Day
2010 6.69 8.65 08/28 1.29
2009 6.79 9.35 08/04 1.38
2008 6.91 9.93 08/19 1.43
2007 7.17 9.79 07/24 1.36
2006 7.18 10.23 07/18 1.42
2005 7.76 12.87 06/23 1.66
2004 7.39 10.48 09/13 1.42
2003 7.66 11.67 08.22 1.52
2002 8.09 12.78 07/17 1.58
2001 7.73 12.53 07/09 1.62
2000 7.72 10.15 06/27 1.31
1999 8.30 11.59 07/07 1.40

Source: City of Waukesha operating data.

Based on analysis of the City’s pumpage data, including review of recent water conservation
impacts upon water demand, the maximum day to average day pumping factor used for
water system facility design is 1.66. The analysis of this system performance metric is included
in an attachment to the Water Supply Service Area Plan, Volume 2 of the Application. An
attachment to the Water Supply Service Area Plan indicates the appropriate average to peak
day ratio used for long-term planning and design (1.66) reflects that value with a 98 percent
confidence level (that is, probability) in recent years that the actual peak day pumping will
be of equal or lesser value. Although average to peak ratio appears to be trending
downward since 2005, it is unknown how much of the decrease is due to reliable long-term
water use efficiency and how much is due to rainfall, the economy, and other factors.

3.1.5 Water Demand Forecasts

As part of its 2006 water system master plan, the City prepared water demand forecasts.
These were updated in 2013 to reflect updated water service area population projections and
City water use after implementation of conservation measures. The Water Demand
Projections memorandum attachment to the Water Supply Service Area Plan (Volume 2 of
the Application) contains the analysis of future water demands used during the planning
process. Figure 3-7 shows the average day and maximum day water demand projections.

Note: The environmental impacts determined in this section are conservative and are based
on conservative potential water demand values. Analysis of the environmental impacts in
this ER has occurred with an MDD of 18.5 mgd and an ADD of 10.9 mgd as documented in
the February 2012 ER unless otherwise noted. The water demand forecasts have changed
slightly since the February 2012 ER as shown in Figure 3-7 (10.1 mgd ADD compared to 10.9
mgd ADD). Water demands may vary depending upon the final water demand forecasts.
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The official water request is as documented in the Application Summary (Volume 1 of 5). If
values are less, then the impacts documented in this document will be conservative for
impact comparison purposes. Regardless, a small change in water demand will have either
no significant change to impacts or a proportional change to impacts. See Table 1-1 for a
description of how impacts change with a change in water demand.

FIGURE 3-7
City of Waukesha Water Supply Service Area Water Demand Forecasts
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The future water demand forecasts are based on the following major assumptions:

e The City’s water conservation program is maintained and expanded to meet long-term
conservation goals and customer needs.

e The water conservation measures will continue to be implemented, monitored, and
adopted as needed to cost-effectively meet the City’s 10 percent water savings goal of
0.5 mgd by 2030 and 1 mgd at ultimate buildout. The water conservation plan has been
included in the ADD and MDD projections.

e The target 10 percent savings of 1 mgd average day flow by 2050 complies with A
Regional Water Supply Plan for Southeastern Wisconsin (SEWRPC, 2010a), which evaluated
several levels of water conservation ranging from 4 to 10 percent reductions of average
daily demand.

e The ranges of future water forecasts shown in Figure 3-7 were determined by applying
water use intensity factors, water savings from conservation, and some contingency to
address uncertainty associated in long-term water supply planning for the project
population. The uncertainties considered include drought, changes in customer class
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(particularly the number and type of commercial and industrial users), and prevailing
economic conditions.

3.2 Return Flow

The Compact and Wisconsin State Statutes § 281.346 require return flow for the Lake
Michigan water supply equal to the volume of the withdrawal, less an allowance for
consumptive use. In compliance with the statute, the City of Waukesha evaluated several
return flow management plan alternatives and recommends a return flow management plan
that would return all the water from the WWTP up to the MDD water demand rate (see the
Return Flow Plan in Volume 4 of the Application for details of the return flow management
plan). The Return Flow Plan analysis shows that no less than 100 percent of the water
volume will be returned to the Great Lakes basin. The return flow will be from treated
wastewater from the City’s wastewater treatment plant (WWTP).

The proposed project includes return flow to the Root River, a tributary to Lake Michigan
(see Figure 3-8). The return flow pipeline would convey treated wastewater from the City of
Waukesha’s WWTP to the Root River in Milwaukee County (Franklin, Wisconsin). The
City’s existing WWTP would provide treatment and a new return flow pump station would
be constructed to pump the return flow to the Root River.

Discharge to the Fox River would continue for volumes at the WWTP greater than the
future MDD withdrawn from the Lake Michigan basin. The WWTP generally receives more
wastewater than drinking water supplied to its customers due to inflow and infiltration of
stormwater and groundwater into the sewer system. Therefore, the City’s Fox River outfall
would be utilized to minimize out of basin water sent to Lake Michigan consistent with the
management plan outlined in the Return Flow Plan (Volume 4 of the Application). A new
pipeline is not needed for a discharge to the Fox River.

3.2.1 Wastewater Treatment

The City of Waukesha’s WWTP is an activated sludge treatment facility with tertiary dual
media filtration (sand and anthracite) and ultraviolet (UV) light disinfection. The plant
consistently produces high quality effluent that has very low BOD (biochemical oxygen
demand), TSS (total suspended solids), NH3-N (ammonia) and TP (total phosphorus) that
meets all of its permit requirements. The City of Waukesha’s WWTP currently discharges to
the Fox River, which is in the Mississippi River watershed. The proposed project would
require a new pump station, return flow pipeline, and outfall for the return flow to the Root
River, a tributary to Lake Michigan.

The City has recently completed a Wastewater Treatment Facility Plan that identified
improvements and WWTP expansion projects for the next 20 years (Strand, 2011). Included
in that plan were provisions for UV disinfection and reaeration improvements. An
amendment to that facility plan (see the Return Flow Plan - Volume 4 of the Application)
was developed that identified improvements required for a return flow to the Root River.
Most notably is a return flow pump station that would be located at the City’s WWTP to
return treated wastewater.

3-12 WBG070113085226MKE



SECTION 3—PROPOSED PROJECT

3.2.2 Return Flow Pipeline

A screening level layout was developed for the return flow pipeline (Figure 3-8 and
Appendix 3-1). The alignment begins at the City of Waukesha WWTP and proceeds
southeast through the Cities of New Berlin, Muskego and Franklin. The pipeline mainly
follows major roads listed in Table 3-4. The pipeline follows previously disturbed
transportation corridors to minimize environmental impacts. In total, the pipeline consists
of about 20.2 miles of 30-inch pipe. Table 3-5 summarizes the return flow pipeline.

TABLE 3-4
Roads Parallel to Root River Return Flow Alignment 2
Direction Length (miles) Road City
NE 0.4 Offroad Waukesha
E 1.6 College Avenue Waukesha
SE 6 Racine Avenue Waukesha/New Berlin
SE 0.5 Minor Roads New Berlin
E 2.7 W. College Avenue New Berlin/Muskego
SE 2 Tess Corners Drive Muskego
SE 25 W. Martins Road Franklin
E 1.9 W. Puetz Road Franklin
S 0.9 S. 68th Street Franklin
E 0.5 W. Ryan Road Franklin
S 1.2 S. 60th Street Franklin
TABLE 3-5
Proposed Project Pipeline Facilities
Alternative Diameter (inches) Length (miles) Counties

Return Flow for Lake Michigan Supply

Root River to Lake Michigan Alignment 2 30 20.2 Milwaukee and Waukesha

Note: The final pipeline diameter may be 30 or 36 inches depending upon final design considerations. Either
diameter pipe will have essentially the same construction width impacts due to construction staging
requirements.

3.2.3 Effluent Discharge

The Wisconsin Pollutant Discharge Elimination System (WPDES) permit for the City of
Waukesha WWTP is effective through December 31, 2012 or remains in effect until a new
permit is issued. The WPDES permiit is included in the Return Flow Plan (Volume 4 of the
Application). The WWTP is an activated sludge treatment facility with tertiary dual media
filtration (sand and anthracite) and ultraviolet light disinfection. The plant consistently
produces high quality effluent that has very low BOD (biochemical oxygen demand), TSS (total
suspended solids), NHs-N (ammonia) and TP (total phosphorus). The WWTP meets all of its
permit requirements and is committed to doing so when a new permit is issued.
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FIGURE 3-8
Return Flow Root River Alignment 2 to Creek
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The WPDES permit currently allows discharge to the Fox River. Discharge to the Fox River has
ranged from an annual average daily flow of 8.7 mgd in 2005 to 11.4 mgd in 2008 and 2009. The
City of Waukesha Wastewater Treatment Plant Facility Plan? has forecast future average
annual flow rates of 11.7 mgd.? The Return Flow Plan (Volume 4 of the Application) will
switch discharge from the Fox River to the Root River. In general, the return flow
management plan provides return flow up to the maximum day water demand if sufficient
water is available at the WWTP. The portion of water at the WWTP in excess of this amount
will continue to be discharged into the Fox River.

The City is anticipating lower effluent limits for TP. The WDNR has provided the City with
draft limits, and the City has completed their WWTP facility planning assuming a new effluent
limit equals 0.075 mg/L (compared to the current limit of 1.0 mg/L and recent average annual
historical performance of 0.16 mg/L). The new limit is equal to the water quality criteria for the
Fox River and the Root River at the discharge locations (NR 102).

In the WPDES permit for continued discharge to the Fox River, the Waukesha WWTP has a
chloride variance that includes a mandatory source reduction program with an interim
discharge limit.3 A significant source of chloride in the Waukesha WWTP is residential

1 strand, 2011. page 4-6. Addendum No. 1, October 5, 2012.
2 strand, 2011, page 4-2.
3 Draft WPDES Permit No. WI-0029971-08-0, April 2013
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water softening. The need to continue to have a chloride variance varies significantly
depending upon the water source, treatment, and discharge location (for example:
continued groundwater source with discharge to the Fox River or Lake Michigan source
with return flow to the Lake Michigan basin). Water softening no longer would be needed
with a Lake Michigan water supply source. Consequently, a reduction in chloride
concentration in return flow over time is expected. The City has evaluated chloride
concentrations in return flow with a switch to Lake Michigan water and has developed a
chloride compliance plan. The chloride reduction plan identifies chloride reduction
elements to meet the chloride water quality standards with return flow (see the Return Flow
Plan - Volume 4 of the Application).

The WDNR has adopted new thermal rules (NR 102 and 106) for the protection and
propagation of aquatic life that applies to WPDES permit holders discharging to surface
waters. In preparation for this new rule, the City has been collecting effluent temperature data
for over a year. The City has evaluated approaches to meet WDNR thermal discharge
requirements following the rules and applicable guidance regardless of a discharge location
(see the Return Flow Plan - Volume 4 of the Application).
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Appendix 3-1
Groundwater Drawdown Maps
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SECTION 4

Authorities and Approvals

The agencies expected to be applicable to review the project before construction are listed
below. Table 4-1 lists the applicable permits, reviews, and clearances. To date, consultations
with federal, state, and local regulatory officials and government agencies regarding clearances
and data consultations for this Project have been limited to preliminary or screening-level
discussions. In-depth coordination regarding project specific permits, approval, and conditions
will be completed once regional approval for Lake Michigan water has been obtained.

4.1 WDNR

The Wisconsin Department of Natural Resources (WDNR) is the lead state agency on the
project. Details regarding the applicable WDNR permits are listed in Table 4-1 under State
Permit Approvals.

4.2 Great Lakes Compact

Implementing a Lake Michigan water supply alternative would require review and
approval under the Great Lakes-St. Lawrence River Basin Water Resources Compact, under
Article 4, Water Management and Regulation. This approval is listed in Table 4-1.

4.3 Other Wisconsin

Other Wisconsin state approval authorities include the Wisconsin State Historic
Preservation Office and the Wisconsin Department of Agriculture, Trade, and Consumer
Protection and are listed in Table 4-1 under State.

4.4 Federal

Federal agency approvals include the U.S. Fish and Wildlife Service, Green Bay Endangered
Species Field Office and the U.S. Army Corps of Engineers St. Paul District listed in
Table 4-1 under Federal.

4.5 Local

Local county agency and municipal approvals include individual county agencies and
permits, which are listed on Table 4-1 under County.

4.6 Tribal

Coordination with the various tribes (if applicable) will be coordinated as part of the Federal
and State regulatory review.
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TABLE 4-1

Permits, Licenses, Approvals, and Certificates Required for Construction, Operation, and Maintenance

Permit/Approval (Statute/Reg.)

Administering Agency

Status

State

Chapter 30 Stream Crossings Navigable
Waters (Applications on County Basis; WI
NR 199, 102, 103, 155, 117)

WPDES Stormwater Discharge Permit (WI
NR 216)

Hydrostatic Test Discharge General
Permit (WI Chapter 283, 216)

Pit/Trench Dewatering General Permit (WI
Chapter 283, 216)

Section 401 Water Quality Certification—
Joint Application with COE Outside
Navigable Waters (Applications on County
Basis; see Stream Crossings in Section 2)

WDNR—Wastewater Facilities Plan
Review (WI NR 110)

WDNR—Wisconsin Floodplain
Management Program (WI NR 116)

WDNR-Environmental Report (Statewide;
WI NR 150)

Natural Heritage Inventory
(Wisconsin Endangered Species Law—WI
Stats. S. 29.415)

Incidental Take Permit (WI Stats. 29.604)

WDNR—Water Quality Anti-Degradation
(WI NR 207)

WDNR— WPDES Permit for Effluent
Standards and Limitations (WI NR 217
and WI SS 283)

WDNR—Water Service Area Plan (WI NR
281)

Wastewater systems construction plan
review

Water systems construction plan review

WDNR, Bureau of Fisheries
Management and Habitat
Protection

WDNR, Bureau of Watershed
Management

WDNR, Bureau of Watershed
Management

WDNR, Bureau of Watershed
Management

WDNR, Bureau of Fisheries
Management and Habitat
Protection

WDNR

WDNR

WDNR, Bureau of Integrated
Science Services

WDNR, Bureau of
Endangered Resources
WDNR, Bureau of
Endangered Resources

WDNR

WDNR

WDNR

WDNR

WDNR

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Submitted with the Application

Proceeding subsequent to
governors’ approval

2013

Initiated January 12, 2010

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Draft provided; additional review
occurring with governors’ approval

Submitted with the Application

Conducted at design completion
and prior to construction

Conducted at design completion
and prior to construction

Great Lakes Compact

The Great Lakes—St. Lawrence River
Basin Water Resources Compact
(Article 4, Water Management and
Regulation).

The Great Lakes-St.
Lawrence River Basin Water
Resources Council (Compact
Council)

Pending approval by WDNR and
forwarding to the regional body for
review.

42
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TABLE 4-1

Permits, Licenses, Approvals, and Certificates Required for Construction, Operation, and Maintenance

Permit/Approval (Statute/Reg.)

Administering Agency

Status

Wisconsin Other

Cultural Resources Review (36 CFR
Part 800; WI Chapter 285)

Agricultural Impact Statement (WI Statute
32.035)

Control of Particulate Emission, Specific
geographic areas for additional particulate
emission control (Wl NR 415.035)

Wisconsin State Historic
Preservation Office

Wisconsin Department of
Agriculture, Trade, and
Consumer Protection

Wisconsin Department of
Agriculture, Trade, and
Consumer Protection

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Federal

Endangered Species Section 7
Consultation (Endangered Species Act—
16 U.S.C.1531 et. seq.)

Section 404 Dredge and Fill Permit (Clean
Water Act—33 U.S.C. 1344)

Section 10 Navigable Waters (Rivers and
Harbors Act of 1899—33 U.S.C. 403)

U.S. Fish and Wildlife
Service, Green Bay ES Field
Office

U.S. Army Corps of
Engineers, St. Paul District

U.S. Army Corps of
Engineers, St. Paul District

Initiated January 13, 2010

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

County

Shoreland-Wetland Zoning Permit and
Conditional Use Application

Erosion and Sedimentation Control Permit

Varies by county

Varies by county/municipality

Proceeding subsequent to
governors’ approval

Proceeding subsequent to
governors’ approval

Tribal

Coordination with the various tribes (if
applicable) will be coordinated as part of
the Federal and State regulatory review
for permits listed above.

Varies

Proceeding subsequent to
governors’ approval

WBG070113085226MKE
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SECTION 5

Proposed Project: Affected Environment and
Environmental Effects

This section describes the impacts of the proposed project. A side by side comparison of the
proposed project to other alternatives is provided in Table 6-80 of this ER. The proposed
City of Waukesha water supply project is a Lake Michigan water supply with return flow to
the Root River. The City of Oak Creek was determined as the Lake Michigan water supply
provider after contract negotiations with the Cities of Milwaukee, Oak Creek, and Racine.
The unsuccessful suppliers are alternatives to the proposed project; they will not be
implemented. The proposed project includes return flow to the Root River.

The 2012 Environmental Report (ER) identified a different proposed project. This ER
considers the previously proposed project as an alternative to the proposed project. This
section provides an updated evaluation of the impacts of the proposed project.

Note: The Water Supply Service Area Plan Lake Michigan (City of Oak Creek) water supply
alternative describes the ER Lake Michigan (City of Oak Creek) Alignment 2 alternative and the
Return Flow Plan Root River to Lake Michigan return flow alternative describes the ER Root River
to Lake Michigan Alignment 2 return flow alternative. The ER retains the Lake Michigan (City of
Oak Creek) Alignment 1 water supply alternative and the Root River to Lake Michigan Alignment 1
return flow alternative for alternative comparison purposes.

The impact of the proposed project on the physical and biological environment falls into
three main categories:

e Aquatic resource impacts
e Terrestrial resource impacts
e Air quality

The environmental impacts of the proposed project are compared side by side for each
resource category documented in this section. A summary table of overall resource impacts
is included at the end of this section. The resource impacts were developed for individual
water supply and return flow components.

Resource impacts for the proposed project system alternative, where a Lake Michigan water
supply alternative is combined with a return flow to the Lake Michigan basin, are estimated
by adding the water supply impact with the return flow impact to obtain an overall system
alternative impact. This approach conservatively estimates the proposed project system
impacts because portions of the water supply and return flow pipeline corridors are shared
which leads to double counting some resource impacts, such as impacts to wetlands.
Proposed project system impacts are summarized in Appendix 5-1.

Note: The environmental impacts determined in this section are conservative and are based
on conservative potential water demand values. Analysis of the environmental impacts in
this ER has occurred with an MDD of 18.5 mgd and an ADD of 10.9 mgd as documented in
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the February 2012 ER unless otherwise noted. The water demand forecasts have changed
slightly since the February 2012 ER (10.1 mgd ADD compared to 10.9 mgd ADD). Water
demands may vary depending upon the final water demand forecasts. The official water
request is as documented in the Application Summary (Volume 1 of 5). If values are less,
then the impacts documented in this document will be conservative for impact comparison
purposes. Regardless, a small change in water demand will have either no significant
change to impacts or a proportional change to impacts. See Table 1-1 for a description of
how impacts change with a change in water demand.

5.1 Aguatic Resources

Aquatic resources have been further subdivided into: Lake Michigan, inland waterways,
wetlands, and groundwater. Each of these resources is discussed sequentially.

5.1.1 Lake Michigan
Lake Michigan will be affected by the proposed project.

5.1.1.1 Physical Description

5.1.1.1.1 Affected Environment

Lake Michigan is bordered by four states and is connected through the other Great Lakes to
the eight Great Lakes states and two Canadian provinces. Lake Michigan is the second
largest of the Great Lakes and is the only Great Lake entirely within the borders of the U.S.
(WDNR, 03/2010a). Lake Michigan is 307 miles long, up to 118 miles wide, and up to 925
feet deep. Lake Michigan has a surface area of 22,300 square miles, an average depth of 279
feet, and a volume of 1,180 cubic miles (1,300,000,000,000,000 gallons), and a retention time
of 99 years (USEPA and Environment Canada, 2012).

In recent years, nuisance algae (genus Cladophora) growth has been observed along the Lake
Michigan shoreline. The algae grow underwater attached to rocks, are dislodged by waves,
and then washed up on shore. The decaying algae create nuisance odors. Similar algae
growths were observed in the mid-1950s and again during the 1960s and 1970s, before this
most recent occurrence. The cause of this latest resurgence in algae growth is uncertain, but
it may be due in part to changes in water clarity and phosphorous availability brought on
by the prevalence of invasive zebra and quagga mussels (WDNR, 03/2010b).

The Milwaukee Harbor estuary is designated a Great Lakes Area of Concern because of the
presence of legacy contaminants and other impairments. The harbor suffers from urban
stresses similar to those experienced in other highly urban areas at the other 42 areas of
concern throughout the Great Lakes. Priorities for the Milwaukee Area of Concern include
remediation of contaminated sediments in tributaries and nearshore waters of Lake Michigan,
prevention of eutrophication, non-point-source pollution control, improvement of beach
water quality, enhancement of fish and wildlife populations, and habitat restoration (USEPA,
03/2010). Even though the Milwaukee Harbor estuary has these stresses, the fishery is
reported to contain a high abundance and diversity of species because the fishery is connected
to the rest of Lake Michigan and the parts of the Milwaukee, Menomonee, and Kinnickinnic
Rivers that achieve full fish and aquatic life standards (SEWRPC, 12/2007, p. 205).

5-2 WBG070113085226MKE
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5.1.1.1.2 Environmental Effects

A Lake Michigan water supply and return flow, regardless of supply and return flow
locations, will not affect the physical features of Lake Michigan, except for small changes as
described below in Lake Michigan Geomorphology and Sediment. Lake Michigan size,
volume, and floodplain will not be altered because a Lake Michigan water supply will
provide return flow back to the Lake Michigan basin consistent with the Compact. The
Return Flow Plan (Volume 4 of the Application) has been designed to meet the Compact
requirements with a maximum return flow rate equivalent to the maximum withdrawal rate
that also minimizes out of basin water in return flow. Consequently, no significant adverse
impacts are expected to Lake Michigan'’s size, volume, or floodplain.

5.1.1.2 Water Quality

5.1.1.2.1 Affected Environment

SEWRPC and the Milwaukee Metropolitan Sewerage District (MMSD) have been measuring
water quality in the Greater Milwaukee area since the 1960s (SEWRPC, 12/2007, p. 149).
Notable water quality improvements have been documented since the MMSD's deep tunnel
system came online in 1994 to reduce the number of combined sewer overflows (CSOs). Water
quality trends at sampling stations in the Milwaukee outer harbor and nearshore Lake Michigan
areas over this historical monitoring period have indicated (SEWRPC, 12/2007, p. 155):

e Fecal coliform concentration has trended down.
¢ Biological oxygen demand has trended down.

e Dissolved oxygen concentration has trended down or stayed the same and generally
meets standards.

e Total suspended solids concentration trends varied with some stations increasing and
others staying the same.

e Total phosphorus concentration has trended down in the outer harbor and up in the
nearshore area. Since 1986, average annual concentrations have been less than 0.1 mg/L,
except for 1 year. The recently developed phosphorous standard for the near shore and
open waters of Lake Michigan is 0.007 mg/L (NR 102.06(5)(b)), however, an interim effluent
limit for discharge to Lake Michigan was set at 0.6 mg/L (NR 217.13(4)) for all dischargers.

Table 5-1 summarizes the water quality data.

. s i TABLE 5-1
Annual pollutant lqad1ngs to Lake Michigan Average Water Quality Data at Select Locations in Lake
from the Greater Milwaukee watersheds are Michigan near the Greater Milwaukee Watersheds

documented in SEWRPC’s A Regional Water Dissolved oxygen 9.6 t0 11.5 mg/L
Quality Management Plan Update for the Greater

Milwaukee Watersheds (2007). Average annual Phosphorus 0.062 10 0.087 mg/L

loadings for select parameters are as follows: Fecal coliform summer 603 to 770 per
season geometric mean 100/mL

* Fecal coliform: 83,435 trillion cells Total suspended solids 10.3t0 19.4 mg/L

e Total phosphorus: 767,230 pounds
e Total suspended solids: 184,435,700 pounds

Additional detail on these and other water quality parameters is found in SEWRPC’s A
Regional Water Quality Management Plan Update for the Greater Milwaukee Watersheds (2007).
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5.1.1.2.2 Environmental Effects

Water quality environmental effects will occur during both construction as well as during
operation and maintenance. Potential impacts to aquatic resources generally associated with
construction can be both direct and indirect. They will depend primarily upon the physical
characteristics of Lake Michigan and time of year.

The primary temporary construction impacts to surface waters can be associated with
elevated loads of suspended sediment resulting from trenching activities and with erosion
of cleared banks and rights-of-way from pipeline construction. Impact severity is a function
of sediment load, particle size, and duration of construction activities. Since the construction
near Lake Michigan will require appropriate environmental permits and the construction
contractor will be required to use BMPs designed to reduce the impact on turbidity and
erosion, construction impacts will be minimized.

Without mitigation by implementing BMPs, temporary construction impacts can also
elevate suspended sediment levels that increase turbidity and consequently reduce primary
photosynthetic production, flocculate plankton, decrease visibility and food availability, and
produce effects that are aesthetically displeasing (USFWS, 1982). However, Long (1975)
concluded that most fish avoid turbid water and can survive for several days in waters
where construction in a stream has caused turbidity. Since the construction impacts will be
temporary and river crossings will use BMPs designed to reduce the impact, turbidity and
erosion created by construction will be minimal.

Example construction best management practices are described in, Section 5, Appendix 5-2,
“Example Wetland and Waterway Pipeline Construction Crossing Impact Minimization
Techniques.”

Operational and maintenance effects on water quality could include changes in storm water
runoff quality from new above ground construction and changes in water quality from
discharge to Lake Michigan or to a Lake Michigan tributary.

The WDNR commonly provides allowances for permitted discharges in the form of interim
limits, variances, or other allowances when background levels are higher than water quality
standards, when the water quality constituent cannot be removed by municipal WWTP best
available technology permitted in Wisconsin, or water quality standards can be met after
mixing or other processes in the receiving water. Water quality parameters may be addressed
by similar regulatory approaches for allowances under current or future regulations.

For example, the Waukesha WWTP currently discharging to the Fox River has an allowance
for chloride discharge in the form of an interim limit governed by NR 106.83(2)(b). In the
WPDES permit for continued discharge to the Fox River, the Waukesha WWTP has a
chloride variance that includes a mandatory source reduction program with an interim
discharge limit (WDNR, 2013d). A significant source of chloride in the Waukesha WWTP is
residential water softening. The need to continue to have a chloride variance varies
significantly depending upon the water source, treatment, and discharge location (for
example: continued deep aquifer groundwater source with discharge to the Fox River or a
Lake Michigan source with return flow to the Lake Michigan basin), as described below.

The City has been implementing a Mercury Pollutant Minimization Program that began in
2007. Since then, the mercury concentration in the WWTP effluent has further improved to
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levels that will meet Fox River discharge or Lake Michigan basin return flow draft
requirements. The City will continue the mercury source reduction program and based
upon established performance either Fox River discharge or Lake Michigan return flow will
meet requirements for the mercury water quality limits.

The permit for continued discharge to the Fox River provides a phosphorous compliance
schedule because the limits are very low and will require significant capital investment in the
WWTP. The phosphorus standard for the Fox River and the Root River is the same (0.075
mg/L) and the existing phosphorus concentration in these streams is often higher than the
standard (see above tables for phosphorus background data in each stream). Consequently, in
the recently completed Facility Plan (Strand, 201), the WWTP evaluated potentially having to
meet a phosphorus discharge limit equal to the water quality standard (0.075 mg/L). This
would improve phosphorus water quality for a discharge in any of these streams.

The WDNR has adopted new thermal rules (NR 102 and 106) for the protection and
propagation of aquatic life that applies to WPDES permit holders discharging to surface
waters. In preparation for this new rule, the City has been collecting effluent temperature
data for over a year. The City has evaluated approaches to meet WDNR thermal discharge
requirements following the rules and applicable guidance regardless of a discharge location
(see the Return Flow Plan - Volume 4 of the Application).

Potential operational changes to Lake Michigan water quality are described below and are
used as the primary comparison of relative impacts.

Lake Michigan Water Supply (City of Oak Creek) Alignment 2

A Lake Michigan supply, regardless of the water source includes new aboveground impacts
limited to only a new pump station less than a quarter acre in size located far from Lake
Michigan. Consequently, operational stormwater quality impacts to Lake Michigan will be
insignificant. All Lake Michigan supply options will include return flow water quality
impacts, which are described below.

Root River to Lake Michigan Return Flow Alignment 2

All water returned to the Lake Michigan watershed will meet WDNR water quality permit
requirements. A summary of proposed discharge limits from the WDNR and a comparison
to historical Waukesha WWTP performance are detailed in the Return Flow Plan (Volume 4
of the Application). For phosphorus, both the Fox River and the Root River have the same
water quality standard of 0.075 mg/L, which will require WWTP improvements already
planned. A comparison of historical WWTP discharge quality to other Lake Michigan
tributary dischargers is shown in Table 5-18 in the Inland Waterways section below.

Water softening no longer would be needed with a Lake Michigan water supply source.
Consequently, a reduction in chloride concentration in return flow over time is expected.
The City has evaluated chloride concentrations in return flow with a switch to Lake
Michigan water and has developed a chloride compliance plan. The chloride reduction plan
identifies chloride reduction elements to meet the chloride water quality standards with
return flow (see the Return Flow Plan - Volume 4 of the Application).

Return flow will switch discharge from the Fox River to the Lake Michigan watershed. The
return flow management plan is discussed in Volume 4 of the Application. In general, the
return flow management plan provides return flow up to the maximum day water demand
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if sufficient water is available at the WWTP. The portion of water at the WWTP in excess of
this amount will continue to be discharged into the Fox River and meet permit limits as
discussed in the Return Flow Plan. The Return Flow Plan analysis shows that no less than
100 percent of the water volume will be returned to the Great Lakes basin.

Flow from return flow ultimately ends up in Lake Michigan. Water quality information was
reviewed for overall water quality parameter loadings from the greater Milwaukee
watersheds tributary to Lake Michigan. SEWRPC compiled total annual water quality
parameter loadings for all the greater Milwaukee watersheds (SEWRPC, 12/2007, Tables 54—
56). The contribution of the City of Waukesha return flow loadings was calculated using the
information from the water quality modeling documented in the Return Flow Plan (Volume 4
of the Application) using Root River water quality modeling information for comparison to
Lake Michigan loadings from SEWRPC. The Root River analysis indicated the following:

e Fecal coliform contribution in the return flow under very conservative, worst-case
conditions is only 0.18 percent of all fecal coliform loading from the greater Milwaukee
watersheds.

e Total suspended solids contribution in the return flow under very conservative, worst-
case conditions is only 0.19 percent of all total suspended solids loading from the greater
Milwaukee watersheds.

e Phosphorus contribution in the return flow is only 0.35 percent of all phosphorus
loading under very conservative worst-case conditions. Both Underwood Creek and the
Root River now have a phosphorus water quality standard of 0.075 mg/L. The interim
limit for direct discharge to Lake Michigan is 0.6 mg/L.

5.1.1.2.3 Environmental Effects Comparison: Lake Michigan Water Quality
Level of relative impact (no adverse impact, minor adverse impact, etc.) in water quality
was developed to compare impacts. Impacts were compared based upon Table 5-2.

TABLE 5-2
Environmental Impact Category Description: Water Quality

Increase in Average
Stream Water Quality Numeric Annual Loading to Lake
Category Water Quality Standards Compliance? Michigan Near Milwaukee?
No adverse Improves or remains River meets water quality Contributes a de minimis
impact approximately the standards or discharge is better change (<1%)
same; Temporary than or equal to water quality
construction impacts standards
Minor adverse Remains approximately = Discharge requires existing Contributes a minor change
impact the same variance to water quality standards  (>1%, but <10%)
Moderate Moderate lowering of in-  Discharge requires new variance to  Contributes a moderate
adverse impact | stream water quality water quality standards change (>10%, but <25%)
Significant Substantial lowering of New exceedences to water quality Contributes a substantial
adverse impact | in-stream water quality standards change (>25%)

aBased upon expected water quality from historical wastewater treatment performance and draft permit limits
where existing water quality exceedences occur, the receiving water quality will improve or stay the same with
the discharge.
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For water quality in Lake
TABLE 5-3

Michigan only, a discussion Proposed Project Environmental Impact Comparison Summary:
of relative impact is included Lake Michigan Water Quality

below. Section 5.1.2.3 contains Proposed Project Water Quality

a comparison for water

quality for inland waterways.
Table 5-3 compares the water Lake Michigan (City of Oak Creek) Alignment 2 No adverse impact

Water Supply

quality impact on Lake Return Flow for Lake Michigan Water Supply

ichigan.
Mic 1gan Root River to Lake Michigan Alignment 2 No adverse impact
Lake Michigan Water Supply

(City Oak Creek) Alignment 2

The Lake Michigan water supply would not change water quality in Lake Michigan or
adversely affect other surface water resources. Use of Lake Michigan water would eliminate
the need for water softening, which would be necessary under the Deep and Shallow
Aquifers groundwater supply alternative. Over time, the use of water softener salts would
cease and chloride discharged from the WWTP to the environment would reduce. The Lake
Michigan water supply consequently would produce no adverse impact on water quality.

Root River to Lake Michigan Alignment 2 Return Flow

Water quality loading to Lake Michigan from the watersheds around greater Milwaukee
was reviewed and found to be only 0.18 percent of all fecal coliform loading and only

0.19 percent of all total suspended solids loading under conservative, worst-case conditions.
Phosphorus loading was found to be only 0.35 percent of all phosphorous loading under
worst-case conditions. Consequently, the water quality impacts to Lake Michigan would be
expected to have no adverse impacts.

5.1.1.3 Geomorphology and Sediments

5.1.1.3.1 Affected Environment

The geomorphology of surface waters is assessed based on the impact to the surface water
geomorphic stability, change in erosion potential, or change in vertical or lateral stability.
The geology of Lake Michigan was developed during the Pleistocene Epoch as continental
glaciers repeatedly advanced across the Great Lakes region and Lake Michigan. The
repeated advancement and glacial retreat deepened and enlarged the basins of the Great
Lakes (USEPA and Environment Canada, 2012). Near Milwaukee, the near-shore
geomorphology is varied. Example lakebed substrates include: rock, cobble and sand, sand,
and clay outcrops (WPSC, 2003).

Groundwater flow into Lake Michigan is a significant component of overall flow. Direct and
indirect groundwater inflow contributes 33.8 percent of Lake Michigan water (USGS, 2000).

The deep aquifer currently used as a water supply for the City of Waukesha extends east
from Waukesha under Lake Michigan. A report by the United State Geological Survey
(USGS) estimated 30 percent of the 33 mgd of water pumped by the deep aquifer wells in
southeastern Wisconsin originate from inside the Lake Michigan Basin (USGS, 2006).

WBG070113085226MKE 5-7



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

5.1.1.3.2 Environmental Effects

Lake Michigan Water Supply and Return Flow
Flow within Lake Michigan will not be affected by a Lake Michigan water supply or return
flow, because the City of Waukesha’s return flow management plan goal will provide
continuous return of the water at the WWTP (see the Return Flow Plan in Volume 4 of the
Application). In general, the return flow management plan provides return flow up to the
maximum day water demand if sufficient water is available at the WWTP. The portion of
water at the WWTP in excess of this amount will continue to be discharged into the Fox
River and meet permit limits. The Return Flow Plan analysis shows that no less than 100
percent of the water volume will be returned to the Great Lakes basin. The geomorphology
and sediment of Lake Michigan will not be adversely affected by a Lake Michigan water
supply because, the supply will use the treatment plant intakes in the lake, and no
construction is expected to occur within the lake for a water supply.

For the Root River Alignment 2 return flow, the geomorphology of these streams has been
shown to be stable, as documented in Section 5.1.2.4. The geomorphology and sediment of
Lake Michigan will not be affected by the Root River Alignment 2 alternative.

5.1.1.3.3 Environmental Effects Comparison: Lake Michigan Geomorphology and Sediments

Level of relative impact (no adverse
impact, minor adverse impact, etc.)
in geomorphology and sediment
quality was developed to compare
impacts. Impacts were compared
based upon Table 5-4. For
geomorphology and sediment
impacts in Lake Michigan only, the
relative impact is discussed below.
The comparison for
geomorphology and sediments for
inland waterways is included in
Section 5.1.2.4. Table 5-5
summarizes the Lake Michigan
geomorphology and sediment
impact.

Lake Michigan Water Supply (City of
Oak Creek) Alignment 2

A Lake Michigan water supply
prevents the need for baseflow
reduction to inland waterways
from groundwater pumping. The
changes in geomorphology are
dependent upon only the return
flow location. Thus, a Lake
Michigan water supply would have
no adverse impacts on

geomorphology.

5-8

TABLE 5-4
Environmental Impact Category Description: Geomorphology and
Sediments
Channel Stability with Substrate Change
Category Return Flow to Lake Michigan
No adverse | Channel is stable for flows No substrate
impact up to 2-year return where change.
channel is currently stable.
Minor Channel has some Fewer than 10
adverse instability for flows up to 2-  acres.
impact year return where channel
is currently stable.
Moderate Channel has frequent Greater than 10
adverse instability for flows up to 2-  acres, but less than
impact year return where channel 20 acres.
is currently stable.
Significant Channel is unstable at Greater than 20
adverse most flows where the acres.
impact channel is currently stable.
TABLE 5-5

Proposed Project Environmental Impact Comparison Summary:
Geomorphology and Sediments

Proposed Project

Geomorphology and

Sediments

Water Supply

Lake Michigan (City of Oak Creek)
Alignment 2

No adverse impact

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan
Alignment 2

No adverse impact

WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

Root River to Lake Michigan Return Flow Alignment 2

A recent sediment transport study of the Root River concluded that the river stability is
relatively insensitive to changes in flows, because of the erosion resistance of the channel
boundary materials, the relatively flat channel gradient, and the presence of a functional
floodplain. There are no direct impacts upon Lake Michigan with this alternative. Return
flow to the Root River consequently would have no adverse impact on the geomorphology
of Lake Michigan.

5.1.14 Flora and Fauna

5.1.14.1 Affected Environment

Wildlife species require adequate food, water, cover, and living space for the survival of
individuals and to maintain population viability. Aquatic resources affected by the
proposed project consist generally of streams and wetlands but also include Lake Michigan.
Aquatic areas can provide habitat to a diverse wildlife population, and some common
species (beaver, muskrat, and herons) depend on aquatic habitats for food and shelter.
Others (e.g., raccoon) are less restricted but prefer to be close to water. Amphibians and
many reptiles favor aquatic habitats; representative species include bullfrog and northern
water snake. The Lake Michigan shoreline is an essential ecological area for migratory birds.

Lake Michigan is primarily cold water and relatively infertile. Historically, the fish fauna
consisted mostly of lake trout, whitefish, and sculpins. Over the last century, the fisheries of
Lake Michigan have experienced dramatic alterations because of fishery exploitation,
overharvesting, and nutrient loading changes stimulating algae or plant growth (typically
tolerant species). Invasive, or exotic, species, such as the sea lamprey, have caused a
significant decline in the population of native species, such as lake herring. The biota is
dominated by such introduced or invasive species as the Pacific salmon and trout, alewife,
rainbow smelt, ruffe, white perch, goby, zebra mussel (Dreissena polymorpha), quagga mussel
(Dreissena bugensis), and exotic zooplankton (WDNR, 12/2011a).

The main source of pollution in Lake Michigan is human activity such as habitat alteration,
which has affected water quality within the lake. The habitats in Lake Michigan have been
altered by increased shoreline degradation, as most of the coastline and wetlands along it
have been permanently affected. The loss of natural shoreline habitat has allowed increased
urban and agricultural runoff into the lake, the alteration of watershed hydrology, the
increase of the water temperature, and led to a reduction of open space (US Coast Guard
and USEPA, 2008). Increased algae (genus Cladophora) growth has been observed along the
shoreline in the last few years. The cause of the latest resurgence in algae growth is not
known with certainty, but it could be from changes in water clarity and phosphorous
availability resulting from the increased dominance of invasive zebra and quagga mussels
(WDNR, 03/2010b).

The Milwaukee Harbor estuary within Lake Michigan is designated a Great Lakes Area of
Concern because of legacy contaminants present and other impairments. The harbor suffers
from urban stresses similar to those experienced in other highly urban areas at the other 42
areas of concern throughout the Great Lakes. Even though the Milwaukee Harbor estuary has
these stresses, the fishery is reported to contain a high abundance and diversity of species,
because the fishery is connected to the rest of Lake Michigan and to parts of the Milwaukee,
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Menomonee, and Kinnickinnic Rivers that achieve full fish and aquatic life standards
(SEWRPC, 12/2007, p. 205).

The near-shore areas along Lake Michigan are within the southern Lake Michigan coastal
ecological landscape and are characteristic mainly of glacial lake influence, along with ridge
and swale topography, clay bluffs, and lake plains. Ground moraine inland from the
lakeshore is the dominant landform, with soils generally consisting of silt-loam surface
overlying loamy and clayey tills. Most of the near-shore areas along the lake are dominated
by agriculture and urban development. Very few forested areas exist, but the remaining
stands are dominated by maple and beech trees and also contain oak, hickory, and lowland
hardwood species. There are also areas of wet-mesic and wet prairie, but they are limited
and occur only in small preserves because of the landscape being heavily disturbed and
fragmented. Because of fragmentation and significant disturbance, non-native plants are
abundant in those areas.

The USFWS and the WDNR were contacted to determine where federal- or state-listed
species occur along the project corridor in Lake Michigan. The species identified by these
agencies as potentially occurring within the project corridors are summarized for the
proposed project in Section 5.1.3 on Wetlands and all other alternatives in Section 6.4.3 on
Wetlands, since most of the potential impacts involve federal- or state-listed species
associated with wetlands. A summary discussion of listed species potential habitat impacts
for the proposed project is included in Section 5.1.3.2, Flora and Fauna.

A literature review of historical information on biological components of Lake Michigan
indicates the following represent typical biological components in the project area.

Benthic Invertebrates

A survey of the Great Lakes in 1998 identified 20 taxa of benthic macroinvertebrates in Lake
Michigan with an average of about 7 taxa per sampling site (Barbiero et al., 2000). The
amphipod Diporeia (formerly Pontoporeia), tubificid oligochaetes, and sphaeriid snails
dominate the Lake Michigan benthic macroinvertebrate community. However, in near-
shore areas, oligochaetes are the dominant taxonomic group. The density of benthic
macroinvertebrates typically ranges from 1,500 to 6,500 organisms per square meter.
Surveys performed in 2002 near the Great Lakes Water Institute with headquarters in
Milwaukee revealed that oligochaetes and chironomidae are present, as are freshwater
sponges, Ectoprocta, mayflies, leeches, isopods, and amphipods. Dreissenid mussel
infestations (zebra and quagga) were confirmed on most suitable habitat (USGS, 2011).

Over the past several decades, the southern basin of Lake Michigan has been invaded by the
zebra (Dreissena polymorpha) and quagga (Dreissena bugensis) mussels and has undergone
major shifts in nutrient loading.

Reductions in nutrient loadings have reduced the overall productivity of the lake and
produced a decline in the density of benthic macroinvertebrate fauna, particularly
oligochaetes and snails, observed between 1980 and 1987 (Nalepa et al., 1998). The year 1988
marked the beginning of colonization of southern Lake Michigan by the zebra mussel and
the beginning of a decline in the abundance of Diporeia. Filter feeding by zebra mussels in
near-shore waters was thought to have decreased the amount of food available to the
amphipod (Nalepa et al., 1998).
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Plants

Macrophytes
The outfall for return flow discharge to the Root River is not in Lake Michigan.
Consequently, there will be no direct impact to Lake Michigan aquatic vegetation with the
proposed project.

Algae
Free-floating or planktonic algae are present in Lake Michigan, dominated by the diatoms
(represented by Synedra, Fragilaria, Tabellaria, Asterionella, Melosira, Cyclotella and
Rhizosolenia), among others. Concentrations of free-floating algae fluctuate during the year,
subject to the availability of sunlight, water temperatures, and in the cases of diatoms,
bioavailability of silicon (WPSC, 2003).

Algae typically found attached to substrate are also present in Lake Michigan. These include
Cladophora, Ulothrix, Tetraspora, Stigeoclonium, and red algae Asterocytis.

Fish
Fish species occurring in near-shore waters of Lake Michigan are shown in Table 5-6
(WPSC, 2003).

5.1.14.2 Environmental Effects

Impacts to Lake Michigan aquatic flora and fauna pertain to overall potential aquatic habitat
impacts in Lake Michigan. There are no direct impacts to Lake Michigan with a Lake
Michigan water supply because infrastructure is already in place or with return flow to Root
River via Alignment 2. Discussion of how the project will protect against the spread of
invasive species is included in Section 5.1.2.5.

Evaluation of Potential Impacts to Invertebrates, Plants, and Fish

Given the discharge water quality requirements for return flow to Lake Michigan, no
significant permanent impacts to the common invertebrates, plants, and fish in the lake are
expected. The WDNR informed the City of Waukesha that the City will have to meet future
water quality effluent standards at least as stringent as those imposed on discharge to the
Fox River (WDNR, 2011a). Given that future WPDES discharge requirements (likely no less
stringent than those currently in place) will be designed to protect receiving waters, water
quality is not expected to have a significant permanent pollutant loading or other effects
upon invertebrates, plants, or fish in Lake Michigan. Based upon revised effluent limits
proposed by the WDNR (2011a), these annual estimates are conservative (see an attachment
to the Return Flow Plan - Volume 4 of the Application - for additional information).The City
of Waukesha will work with the WDNR and regulatory community to avoid, minimize, and
mitigate potential temporary and permanent impacts.

An evaluation of Lake Michigan wildlife, endangered resources, and natural communities
impacts has been included as part of a comprehensive evaluation for all affected
environments in Wetlands (Section 5.1.3), because most of the sensitive natural communities
and endangered resources identified are associated with wetlands. A summary of listed
species habitat impacts for the proposed project is included in Section 5.1.3.2, Flora and Fauna.
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TABLE 5-6

Fish Species in Near-Shore Waters of Lake Michigan

Common Name

Scientific Name

Common Name

Scientific Name

Alewife

Bowfin

Brook trout
Brown trout
Common carp
Freshwater drum
Lake sturgeon
Longnose sucker
Muskellunge
Northern pike
Pumpkinseed
Rainbow trout
Rock bass
Smallmouth bass
White bass
White sucker
Yellow perch
Lake trout
Chinook salmon
Coho salmon
Lake whitefish

Alosa pseudoharengus
Amia calva

Salvelinus fontinalis
Salmo trutta

Cyprinus carpio
Aplodinotus grunniens
Acipenser fulvescens
Catostomus catostomus
Esox masquinongy

Esox lucieus

Lepomis gibbosus
Oncorhynchus mykiss
Ambloplites rupestris
Micropterus dolomieui
Morone chrysops
Catostomus commersoni
Perca flavascens
Salvelinus namaycush
Oncorhynchus tshawytscha
Oncorhynchus kisutch

Coregonus clupeaformis

Round whitefish
Bloater

Rainbow smelt
Gizzard shad

Lake chub

Emerald shiner
Spottail shiner
Longnose dace
Bluntnose minnow
Sand shiner

Fathead minnow
Burbot

Slimy sculpin
Largemouth bass
Walleye

Johnny darter
Trout-perch

Three spine stickleback
Nine spine stickleback
Brook stickleback

Round goby

Prosopium cylindraceum
Coregonus hoyi
Osmerus mordax
Dorosoma cepedianum
Couesius plumbeus
Notropis atherinoides
Notropius hudsonius
Rhinichthys cataractae
Pimephales notatus
Notropis stramineus
Pimephales promelas
Lota lota

Cottus cognatus
Micropterus salmoides
Stizostedion vitreum
Etheostoma nigrum
Percopsis omiscomaycus
Gasterosteus aculeatus
Pungitius pungitius
Culaea inconstans

Neogobius melanpostomus

Environmental Effects Comparison: Lake Michigan Flora and Fauna
Level of relative impact in aquatic habitat was developed to compare impacts. Impacts were
compared based upon Table 5-7 and summarized in Table 5-8. The comparison for aquatic

habitat for inland waterways and wetlands is included in Section 5.1.2 (Inland Waterways)
and Section 5.1.3 (Wetlands).

Impacts to aquatic habitat resulting from the operations (i.e., post-construction) of a Lake
Michigan water supply and return flow are described below.

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Lake Michigan water supply from the City of Oak Creek would have negligible effect on the
lake’s aquatic habitat. No new infrastructure is needed in Lake Michigan to provide water to
Waukesha, so no construction impacts to aquatic habitat in the lake will occur. In addition,
the Return Flow Plan returns the water to Lake Michigan while minimizing out of basin
water (see Volume 4 of the Application). Consequently, no change is expected in Lake

Michigan habitat due to any volume change.
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TABLE 5-7
Environmental Impact Category Description: Aquatic Habitat
Baseflow Baseflow Substrate
Reduction in Warm  Reduction in Cold Change to Lake
Category Habitat Creation Water Streams Water Streams Michigan
No adverse Temporary impacts from  No baseflow No baseflow No measureable
impact construction; Neutral or reduction reduction change
improved habitat creation
and frequency of
availability from operation
Minor adverse | Minor habitat loss Up to 25% Up to 15% Fewer than 10
impact acres
Moderate Moderate habitat loss Greater than 25%, Greater than 15%, Greater than 10
adverse but less than 50% but less than 25% acres, but less
impact than 20 acres
Significant Significant habitat loss 50% or more 25% or more Greater than 20
adverse acres
impact

Root River to Lake Michigan TABLE 5-8

Alignment 2 Return Flow Mic

Pr0ﬁpsed Project Environmental Impact Comparison Summary: Lake
igan Aquatic Habitat

A geomorphology study of the
Root River concluded that the

Proposed Project

Aquatic Habitat

river stability is relatively Water Supply

insensitive to changes in flows

. . Alignment 2
because of the erosion resistance 9

Lake Michigan (City of Oak Creek)

No adverse impact

of the channel boundary

materials, the relatively flat Alignment 2

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan No adverse impact

channel gradient, and the

presence of a functional floodplain (MMSD, 09/2007, p. 1). Because the Root River is stable
with return flow, there would be no significant increases in sediment flowing to Lake
Michigan. Thus, there would be no adverse impacts to Lake Michigan aquatic habitat with

return flow to the Root River.

5.1.2 Inland Waterways

Inland waterways are differentiated from Lake Michigan for the purposes of the affected
environment analysis. Inland waterways are affected by the proposed project through
pipeline crossings and discharge of return flow. The types of information included within
each of these affected environments vary because the effects water supply and return flow
have on these surface waters also vary. Consequently, detailed information on water quality
and aquatic habitat is provided for surface waters potentially receiving the return flow
while such information is not provided for surface waters where new discharge does not
occur. Streams crossed by pipelines will only experience pipeline construction related
impacts, which are described below and is applicable to all inland waterways affected by

the project.

According to the Wisconsin Administrative Code (WAC), Chapter NR 102 Water Quality
Standards for Wisconsin Surface Waters, Wisconsin categorizes surface waters per five
fishery “use” subcategories (WDNR, 2010d). Stream use is determined by fish species or
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other aquatic organisms capable of being supported by a natural stream system. The
designation of an appropriate use class is based on the ability of a stream to supply habitat
and water quality requirements for a class of organisms:

e Cold water communities (COLD) —capable of supporting cold water sport fish

e  Warm water sport fish communities (WWSF) — capable of supporting warm water
sport fish

e Warm water forage fish communities (WWFF) — capable of supporting an abundant,
diverse community of warm water forage fish

e Limited forage fish communities (LFF) —capable of supporting limited tolerant or very
tolerant forage or rough fish, or tolerant macroinvertebrates

e Limited aquatic life (LAL) —capable of supporting very tolerant macroinvertebrates or
no aquatic life

Wisconsin NR Code 104 classifies all LFF and LAL water bodies as “variance” waters.
Streams without a known designation by default are classified warm water sport fisheries
and are considered WWSF or WWEF waters (WDNR, 2010e).

An Outstanding Resource Water is “a lake or stream having excellent water quality, high
recreational and aesthetic value, high-quality fishing and is free from point source or
nonpoint source pollution.” An Exceptional Resource Waters is “a stream exhibiting the
same high quality resource values as outstanding waters, but may be impacted by point
source pollution or have the potential for future discharge from a small sewer community.”

According to Wisconsin NR Code 102.10 and 102.11, none of the inland waters affected by
the project (Root River and Fox River) are Outstanding or Exceptional Resource Waters.
Genesee Creek in Waukesha County west of Vernon Marsh is an Exceptional Resource
Water upstream of State Highway 59, but that area is outside the influence of the project.

7

5.1.2.1 Location, Existing Designations/Classifications

5.1.2.1.1 Affected Environment
Inland waterways that receive effluent are described below. The inland waters discussed are
Fox River and Root River.

Tables 5-9 through 5-11 list surface waters that are crossed with a water supply or return
flow pipeline and receive only temporary construction impacts. A water bodies and stream
GIS dataset were used to determine the number and acreage of surface water crossings. All
water bodies and all streams ranked as major that intersect the estimated 75-foot-wide
construction corridor for impact evaluation purposes are included in Tables 5-9 through 5-
11. Based on an investigation of minor ranked streams using the WDNR'’s Surface Water
Data Viewer, the majority of streams ranked as minor crossed within the alternatives
proposed construction corridor are considered unnamed ditches or canals and therefore
were not included in the impact analysis.
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TABLE 5-9
Water Body Crossings
Approximate Crossing
Water Body/ Crossing Area Fisheries
Pipeline Route Stream No. Water Body Name Water Body Type Width (ft) (acres) Classification?

Lake Michigan Water Supply

Lake Michigan (City of Oak Creek) Alignment 2 3732 Unnamed Intermittent/ephemeral 14.3 0.02 Unknown
3932 North Branch Root River Perennial 49.7 0.09 WWSF
5109 Unnamed Intermittent/ephemeral 18.9 0.04 Unknown

Return for a Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 3732 Unnamed Intermittent/ephemeral 14.3 0.02 Unknown
4264 North Branch Root River Perennial 38.7 0.07 WWSF
4325 North Branch Root River Perennial 6.6 0.17 WWSF
5109 Unnamed Intermittent/ephemeral 18.9 0.04 Unknown

@ (WDNR, 2002d)
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TABLE 5-10
Summary of Acres of Water Body Crossings
Lake Michigan—Oak Creek Root River to Lake Michigan Return
Name Supply Alignment 2 Flow Alignment 2
North Branch Root River 0.09 0.24
Unnamed 0.06 0.06
Grand Total 0.15 0.30
. . TABLE 5-11
The following inland waterways are not Number of Water Body Crossings

affected by the proposed project. However, Water Supply
they are affected by alternatives to the

. . . Lake Michigan (City of Oak Creek) Alignment2 3
proposed project, the impacts of which are gan (Clty ) Allg

discussed in Section 6. Return Flow for Lake Michigan Water Supply

e Pebble Brook Root River to Lake Michigan Alignment 2 4

e Pebble Creek
e Mill Brook
¢ Underwood Creek and Menomonee River

Fox River

The Fox River will be affected by the project. It is classified for WDNR fish and aquatic life
standards and is a WWSF community. The Fox River currently receives the flow from the
Waukesha Wastewater Treatment Plant (WWTP) discharge. A change in discharge location
will affect the Fox River.

Just downstream of the City of Waukesha are several perennial Fox River tributaries —
Genesee Creek, Mill Brook, Pebble Creek, and Pebble Brook —all listed as supporting cold
water communities. The potential sources of impairments in the watershed are non-point-
source discharges, contaminated sediments, and discharges from municipal separate storm
sewer systems (WDNR, 2012a).

Root River

Root River would be affected only by the Lake Michigan water supply alternatives for
return flow to the Root River and by Lake Michigan water supply or return flow pipeline
alignments that cross the Root River. Table 5-9 lists one North Branch Root River crossing for
the Lake Michigan (City of Oak Creek) Supply Alignment 2 and two North Branch Root River
crossings for the Root River to Lake Michigan Return Flow Alignment 2. At each of these
crossings of the Root River, the Root River flows through a culvert under the road.

Return flow would be discharged to the Root River in the City of Franklin near the crossing of
South 60th Street and the Root River. The Root River flows through parts of Milwaukee and
Racine counties and into Lake Michigan at the City of Racine. The river has more natural
bottom substrate and vegetated river banks than does Underwood Creek, and it has a mixture
of land uses between its headwaters and Lake Michigan. The headwaters of the Root River are
heavily urbanized, the middle reaches are primarily agriculture and lower density
development, and the lower parts of the watershed near Lake Michigan are heavily
urbanized. The Root River is classified for WDNR fish and aquatic life standards and is a
WWSF community (WDNR, 2002b).
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Other Surface Waters

Other surface waters within the affected environment are those that are crossed with a
water supply or return flow pipeline and receive only temporary construction impacts.
These surface waters are listed in Tables 5-9 through 5-11. All of the surface waters listed in
Tables 5-9 through 5-11 cross the proposed project alignments in areas where the stream
flows through a culvert underneath roads. Since the proposed project alignment follows
previously disturbed transportation corridors, minimal temporary construction impacts are
expected.

5.1.2.1.2 Environmental Effects

There are no changes to the designations or classifications of inland waterways with the
proposed project. Impacts to stream crossings will be temporary during construction, the
impacts of which are discussed below. Streams crossed only by a pipeline are not evaluated
further as a result.

5.1.2.2 Size, Flows, and Floodplain

5.1.2.2.1 Affected Environment

Fox River

The Fox River receives the WWTP discharge and drains 151 square miles at the southern
end of the City of Waukesha. The upper Fox River, flowing through the City of Waukesha,
is a perennial stream (WDNR, 2002a). At the USGS Fox River stream gage 05543830 in the
City of Waukesha, average annual stream flow is 110 cfs (71 mgd) over the period of record,
1963 to 2009 (USGS, 04/2010a). The WDNR designates Fox River a WWSF with the
following uses: fish and aquatic life, recreation, public health and welfare, and fish
consumption.

Root River

The Root River flows through parts of Milwaukee and Racine counties, and into Lake
Michigan at Racine. The river has more natural channel (e.g., natural bottom substrate and
vegetated river banks) than does Underwood Creek, and it has a mixture of land uses
between its headwaters and Lake Michigan. The headwaters of the Root River are heavily
urbanized, the middle reaches are primarily agriculture and lower density development,
and the lower parts of the watershed near Lake Michigan are heavily urbanized.

WDNR (2002b) classifies the Root River a WWSF community for fish and aquatic life
standards.

At USGS Root River stream gage 04087220 near the City of Franklin, about 2 miles upstream
of the return flow location, the average annual stream flow is 45.6 cfs (29.5 mgd) over the
period of record 1964 to 2011 (USGS, 02/2012a).

At USGS Root River stream gage 04087240 in the City of Racine, approximately 20 miles
downstream of the return flow location, the average annual stream flow is 157.8 cfs
(102.0 mgd) over the period of record 1964 to 2012 (USGS, 02/2012b).

5.1.2.2.2 Environmental Effects

There is no long-term change to inland waterways size, although pipeline stream crossings
will cause temporary aquatic habitat impacts. Lake Michigan water supply and return flow
pipelines cross surface waters. Tables 5-9 through 5-11 list the extents of the perennial and
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intermittent surface water crossings. Refer to the maps found in Appendix 3-1 of Section 3 for
maps associated with the proposed project. All crossings would have temporary impacts
during construction. Once construction is complete, the surface water crossing will be
restored. Operational and maintenance impacts are expected to be negligible.

Temporary construction impacts on in-stream and shoreline vegetative cover may include
alteration or temporary loss at pipeline water crossings. Submergent and emergent
vegetation, in-stream logs and rocks, and undercut banks provide cover for fish and other
aquatic biota. Fish that live in these areas may be displaced during construction, this habitat
alteration will be insignificant because of the small area affected at each crossing location
and because the streambanks will be restored to promote regrowth of riparian vegetation.
During design, the City of Waukesha will work with the resource agencies to determine the
appropriate construction techniques for each crossing to minimize and mitigate temporary
impacts. Techniques that could be used are discussed in Appendix 5-2, Example Wetland
and Waterway Pipeline Construction Crossing Impact Minimization Techniques. Impacts to
aquatic habitat resulting from post-construction operation are described below.

There are two kinds of operational flow changes to inland waterways: baseflow changes and
flooding changes. Baseflow changes can affect aquatic habitat by changing the water depth
and wetted surface area available to aquatic species, and also water temperature. For example,
if flow decreases in cold water streams in the summer, the water temperature increases. The
potential effect of the proposed project on baseflow is evaluated for each inland waterway.

Flooding is a concern in urbanized communities, especially in southeastern Wisconsin
where extensive flood mitigation projects have been constructed and more are planned.
Floodplain impacts of a Lake Michigan water supply and return flow were evaluated based
on their impact on flooding along affected surface water resources. Each major water
resource analyzed is discussed below. The proposed project would have no significant
baseflow or flooding changes to any other inland waterways not described below.

Fox River

Baseflow Changes
Impacts to aquatic habitat in the Fox River are discussed below. As noted, the average
annual stream flow is 110 cfs (71 mgd) over the period of record.

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan water supply would have an effect on the aquatic habitat in the Fox River.
As discussed in the Return Flow Plan (Volume 4 of the Application), a Lake Michigan
supply would return flow from the City of Waukesha WWTP to the Lake Michigan basin. A
Lake Michigan supply also would affect the Fox River, regardless of the return flow
location.

A Lake Michigan supply and cessation of shallow groundwater pumping would improve
the subsurface flow to the Fox River, and allow the baseflow to be restored at least partially
to conditions similar to pre-well conditions, because the groundwater would contribute
more baseflow to the river. This would improve the baseflow under current shallow
groundwater pumping conditions and have the greatest benefit in the future when water
demand is projected to be greater.
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A Lake Michigan supply will require a shifting of the WWTP discharge from the Fox River
to the Lake Michigan basin, but a return flow will not eliminate discharge to the Fox River.
The City of Waukesha'’s return flow management plan goal will provide continuous return
of the water at the WWTP (see the Return Flow Plan in Volume 4 of the Application). In
general, the return flow management plan provides return flow up to the maximum day
water demand if sufficient water is available at the WWTP. The portion of water at the
WWTP in excess of this amount will continue to be discharged into the Fox River and meet
permit limits. The Return Flow Plan analysis shows that no less than 100 percent of the
water volume will be returned to the Great Lakes basin.

Because the WWTP flow to the Fox River will be reduced with a Lake Michigan supply, less
water will be available in the river, reducing the amount of aquatic habitat. However, removal
of the WWTP flow from the Fox River does not cause drawdown in smaller Fox River
tributary streams that are sensitive to changes in baseflow from groundwater pumping. The
Compact requires that the minimum return flow be at least the water withdrawn less an
allowance for consumptive use. The Compact also requires that the return flow minimize
out-of-basin water sent into the Great Lakes basin. These two requirements established
minimum and maximum return flow rates to provide the water balance between the
withdrawal and return, as described in the return flow management plan. As a result,
WWTP flow will still occur at times to the Fox River with any Lake Michigan water supply.

A study by the USGS and University of Wisconsin Milwaukee reports that wastewater flows
from Sussex, Brookfield, and Waukesha contribute 40 percent of the total Fox River flow
during annual low flows (Cherkauer et al., 2010). The City of Waukesha's average annual
WWTP flow is about 10 mgd, or 50 percent of the WWTP flow from the 3 communities.
Using this percentage, the City of Waukesha WWTP contributes about 25 percent of the Fox
River flow during annual low flow conditions. Thus, during low flow periods, Fox River
annual low flow would be reduced by roughly 25 percent. Lower flows change the amount
of aquatic habitat available, however as described in the Return Flow Plan (Volume 4 to the
Application), water depth change is expected to be approximately 2 inches or less.
Consequently, significant habitat change is not expected. The reduction in flow, and thus in
aquatic habitat, would have an impact. The baseflow change of the Fox River flow at the
Vernon Wildlife Area was estimated at 23 percent.! Consequently, a minor adverse impact
designation is given for impacts to the river during annual low flow conditions.

Root River to Lake Michigan Return Flow Alignment 2
Because a Lake Michigan supply would also include return flow, any impacts to the Fox
River are assigned to the Lake Michigan water supply. Impacts with return flow are
described in the following subsections.

Flooding Changes

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan water supply would not affect flooding on the Fox River, because Lake
Michigan is in a different watershed.

1 Fox River baseflow was estimated from groundwater modeling (RJN Environmental Services, 2013) and adjusted to
represent the Q80 Fox River flow (Fox River Q80 flow at USGS Gauge 05543830 at the City of Waukesha + Waukesha WWTP
average flow + Q80 flow in downstream tributaries).
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Root River to Lake Michigan Return Flow Alignment 2
Return flow would not affect flooding on the Fox River. As discussed in the return flow
management plan in Volume 4 of the Application, return flow will only occur in the Fox
River once return flow exceeds the maximum return flow rate and only for the portion of
flow that exceeds the maximum return flow rate. The maximum return flow rate is expected
to occur infrequently. Therefore, a Lake Michigan water supply with the return flow would
not adversely change flooding on the Fox River.

Two small aboveground pump stations are associated with the proposed project: one for
water from a Lake Michigan water supplier, and one at the Waukesha WWTP for return
flow. The stations would be located and designed so there would no damage from a 100-
year return period flood.

Root River

Baseflow Changes

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Change in flow would be documented under return flow, since there is no change in surface
water flow based solely upon a Lake Michigan supply.

Root River to Lake Michigan Return Flow Alignment 2
At USGS Root River stream gage 04087220 near the City of Franklin, about 2 miles upstream
of the return flow location, the average annual stream flow is 45.6 cfs (29.5 mgd) over the
period of record 1964 to 2011 (USGS, 02/2012a).

At USGS Root River stream gage 04087240 in the City of Racine, approximately 20 miles
downstream of the return flow location, the average annual stream flow is 157.8 cfs
(102.0 mgd) over the period of record 1964 to 2012 (USGS, 02/2012b).

The Return Flow Plan (Volume 4 of the Application) contains additional information on the
Root River flow and geomorphic conditions. In summary, return flow to the Root River will
increase the flow in the river downstream of the return flow location. The average annual
flow from the Waukesha WWTP is 18.1 cfs (11.7 mgd). The maximum return flow rate will
be 28.6 cfs (18.5 mgd).

During low-flow periods, the return flow would constitute 80 to 90 percent of the river flow
(USGS, 02/2012a). Flow in the Root River sometimes is very low, and the functional habitat
in the river is limited by the river flow. Augmentation of the return flow would eliminate
the very low-flow periods and provide more aquatic habitat.

A sediment transport study of the Root River concluded that the river stability is insensitive
to changes in flow because of the erosion resistance of the channel boundary materials, the
relatively flat channel gradient, and the presence of a functional floodplain (MMSD,
09/2007, p. 1). For these reasons, return flow will have no significant adverse impact on the
baseflow or geomorphic conditions in the river. Instead, it will benefit Root River flow
during low-flow periods because the return flow will provide additional baseflow in the
river.

Flooding Changes

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Change in flow would be documented under return flow, since there is no change in surface
water flow based solely upon a Lake Michigan supply. No Lake Michigan water supply
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would affect flooding in inland waterways because the water intake in all cases would be in
Lake Michigan.

Root River to Lake Michigan Return Flow Alignment 2
Root River flow rates at the discharge location for the 2-year through 100-year profiles were
obtained from MMSD (MMSD, 09/2007, Table 3, p. 9). This location is nearest the discharge
location, slightly downstream of the Franklin gage but upstream of the confluence with the
Root River Canal. The watershed area at this location is 59.2 square miles which is still
significantly less than the watershed area at the discharge location (126.2 square miles).
These flow rates were used as a conservative estimate of flow impacts from a return flow.
The maximum return flow (18.5 mgd or 28.6 cfs) is less than 3 percent of the river flow during
a 2-year frequency storm and would be an even a smaller percentage of flow during a flood.
For example, the maximum return flow rate is less than 1 percent of the 100-year river flow(
4,820 cfs) near the return flow location (MMSD, 2007). The maximum return flow rate would
have even a smaller impact on the Root River flows in Racine. The 100-year river flow in
Racine is 5,916 cfs. The maximum return flow rate would increase river flow rate by less than
half of a percent in Racine (USGS, 02/2012b). This equates to a water depth change of 0.02
feet at each location for the 100-year return period flood. Additionally, discharging the
maximum return flow rate is expected to occur infrequently. The future average day return
flow is estimated as 11.7 mgd (16.9 cfs) and will result in an even smaller increase in the
Root River flow.

The Wastewater Treatment Plant Facility Plan Amendment which is an attachment to the
Return Flow Plan (Volume 4 of the Application) discusses potential outfall structure
designs. The outfall structure will be designed to blend in with the streambanks along the
Root River and not to affect regional flood elevations adversely.

5.1.2.2.3 Environmental Effects Comparison: Inland Waterways Size, Flows, and Floodplain
Adverse impacts from changes in the size, flow, and floodplain of inland waterways relate
directly to aquatic habitat impacts and flooding. Level of relative impact for both aquatic
habitat and flooding were developed to compare impacts. Impacts were compared based
upon Table 5-12. The impact on aquatic habitats and flooding is discussed below. The inland
waterway aquatic habitat and flooding impacts are summarized in Table 5-13. The
comparison for aquatic habitat impacts for Lake Michigan is included in Section 5.1.1.

5.1.2.2.4 Aguatic Habitat

Lake Michigan Water Supply (City of Oak Creek) Alignment 2

A Lake Michigan water supply would change annual low flows in the Fox River by
approximately 25 percent. The baseflow change of the Fox River flow at the Vernon Wildlife
Area was estimated at 23 percent. Consequently, a minor adverse impact designation is
given for impacts to the river during annual low flow conditions.
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TABLE 5-12
Environmental Impact Category Description: Inland Waterways — Aquatic Habitat and Flooding
Aquatic Habitat Flooding
Baseflow Baseflow Increase in
Reduction  Reduction Increase in River Flow for
in Warm in Cold Substrate Flooding Depth for 100-Year
Water Water Change to 100-year Return Return Period
Category Habitat Creation Streams Streams Lake Michigan Period Storm Storm
No Temporary impacts No No No No increase (less 0.1% or less
adverse from construction; baseflow baseflow measureable | than 0.01 feet) at
impact Neutral or improved reduction reduction change structures
habitat creation and
frequency of availability
from operation
Minor Minor habitat loss Up to Up to Fewer than Greater than 1% or less
adverse 25% 15% 10 acres 0.01 feet, but
impact less than 0.1 feet
at structures
Moderate Moderate habitat loss Greater Greater Greater than | Greater than 0.1 Greater than
adverse than than 10 acres, but | feet, but less 1%, but less
impact 25%, but  15%, but less than 20 | than 1.0 feet at than 5%
lessthan lessthan acres structures
50% 25%
Significant | Significant habitat loss 50% or 25% or Greater than | Greaterthan 1.0  Greater than
adverse more more 20 acres feet at structures 5%
impact
TABLE 5-13

Proposed Project Environmental Impact Comparison Summary: Inland Waterway Aquatic Habitat and Flooding

Proposed Project Aquatic Habitat Flooding

Water Supply

Lake Michigan (City of Oak Creek) Alignment 2 Minor adverse impact No adverse impact

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 No adverse impact Minor adverse impact

Root River to Lake Michigan Return Flow Alignment 2

Return flow to the Root River would increase baseflow and also the quantity and
availability of aquatic habitat. The greatest habitat benefits would occur during low flow
conditions. Return flow to Root River would improve the aquatic habitat. Refer to Section
5.1.2.5 (Inland Waterway Flora and Fauna) for a detailed description of environmental
benefits to flora and fauna within the Root River.

5.1.2.25 Flooding

Lake Michigan Water Supply (City of Oak Creek) Alignment 2

A Lake Michigan supply would not affect flooding in any surface waters, so it would cause
no adverse impact to flooding.
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Root River to Lake Michigan Return Flow Alignment 2

Return flow is a very small percentage of the river flow during a flood. The maximum
return flow rate (28.6 cfs or 18.5 mgd) increases Root River flows by less than 0.6 percent for
100-year-frequency storm conservatively estimated at the discharge location and less than
0.5 percent in Racine. Therefore, the return flow to the potential discharge location would
cause a minor adverse impact to flooding.

5.1.2.3 Water Quality
5.1.2.3.1 Affected Environment

Fox River

The Fox River will be affected by the project. The

river receives the flow discharged from the TABLE 5-14

Waukesha WWTP, so a change in discharge Water Quality Data: Fox River

location would affect the river. Parameter@ Average
Water quality data gathered by the WDNR about Total suspended solids 19.75 mg/L®
7 miles downstream of the Waukesha WWTP at Dissolved oxygen 10.46 mg/L

County Highway I provide background

information on Fox River water quality. Grab Total phosphorus 017 mglt
samples were taken for total suspended solids, Fecal coliform 230 MPN/100 mL®
dissolved oxygen, total phosphorus, and fecal a Samples were gathered on 2/22/11, 4/12/11,
coliform in February, April, July and October of 7/21/11, and 10/11/11.

2011. The results are shown in Table 5-14 for b Some samples received were not iced, or the
WDNR Station numbers 683206 and 683096. ice had melted.

The Fox River near the WWTP outfall is on the

303(d) list for several impairments, including PCBs for fish consumption advisories,
phosphorous for low dissolved oxygen concentration, and sediment for habitat impairment
(WDNR, 01/2010). The WWTP operates under a chloride variance for discharge to the Fox
River. New phosphorus water quality standards indicate the Fox River in the City of
Waukesha has a phosphorus water quality standard of 0.075 mg/L (NR 102.06(3)(b)).

Root River

The Root River at the potential discharge location is on the 303(d) list for low dissolved
oxygen and degraded biological community with reported causes from sediment and
phosphorus. In addition, approximately the last 6 miles of the Root River upstream of Lake
Michigan is on the 303(d) list for PCBs. These listings were all made in 1998. More recent
SEWRPC water quality modeling found that dissolved oxygen concentrations met the
standard between 99 percent of the time for the 11-year period of record analyzed
(SEWRPC, 2007, Appendix N). The proposed 2012 303(d) list includes portions of the Root
River in Milwaukee and Racine Counties for phosphorous (WDNR, 01/2013a).

Water quality information is gathered by a number of organizations in the Root River
watershed. The USGS, MMSD and the City of Racine have obtained Root River water
quality data, and SEWRPC has done extensive water quality modeling of the watersheds.

Water quality standards for dissolved oxygen are 5.0 milligrams per liter (mg/L) and
recreational use fecal coliform standards are 200 counts/100 mL monthly geometric mean
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and are not to exceed 400 counts/100 mL in more than 10 percent of all samples during any
month (WDNR, NR 102.04(4)).

There are recent numeric phosphorus water quality standards in Wisconsin, with the Root River
having a standard of 0.075 mg/L (NR 102.06(3)(b)). There are no numeric total suspended solids
standards in Wisconsin, however a reference background concentration of 17.2 mg/L was used
in SEWRPC’s Regional Water Quality Management Plan Update (SEWRPC, 2007).

Water quality in the Root River was
extensively studied in SEWRPC’s (2007) A 1aBLE5-15

Regional Water Quality Management Plan Average Annual Water Quality Data Downstream of Root River
Update for the Greater Milwaukee Watersheds. —Alignment 2 Return Flow Location

Findings for the 11-year period of record Dissolved oxygen 11.0to 11.5 mg/L
simulation under SEWRPC's existing Phosphorus (mg/L) 0.071 to 0.115 mg/L

condition scenario are summarized in

Table 5-15 for four points downstream of
the proposed return flow location _
(SEWRPC, 2007, Appendix J and N). Total suspended solids

Fecal coliform summer 2,687 to 3,327 per 100 mL
season geometric mean

20.6 to 38.5 mg/L

Water quality data from the years after the SEWRPC study is provided in Table 5-16. The table
summarizes water quality data for the sampling points slightly upstream and downstream of
the return flow Alignment 2 location. MMSD recently released 2011 water quality monitoring
data summary statistics for the Root River. In general, total phosphorus within the Root River
has decreased and trends show some improvements to the river’s water quality.

TABLE 5-16
Average Annual Water Quality Data at MMSD Sampling Locations near the Root River Alignment 2 Return Flow Location

Year Average?

Parameterd 2007° 2008° 2009° 2010° 2011°¢
Dissolved Oxygen (mg/L) 7.11 7.52 7.90 6.45 7.45
Phosphorus (mg/L) 0.13 0.14 0.09 0.13 0.09
Fecal Coliform (cfu/100 mL) 2375 422 489 457 1003

@ The closest MMSD Sampling locations are RR-05 (upstream of the return flow location) and RR-06
(downstream of the return flow location).

b Source: MMSD Water Quality Monitoring Data, Root River (RR-05 and RR06).
http://www.waterbase.glwi.uwm.edu/mmsd/ Accessed January 2013.

°MMSD, 2012

dEach year 10 samples were analyzed.

Water quality data from August 2011 to TABLE 5-17
August 2012 near the confluence of the Root August 2011 to 2012 Water Quality Data of the Root

. . 1. River in the City of Racine
River and Lake Michigan was recently Dissolved L 831096 malL
released by the City of Racine. Table 5-17 issolved oxygen (mg/L) lo¥omg
displays water quality data for the four Phosphorus (mg/L) 0.082 to 0.114 mg/L
sampling points within the City of Racine, Source: RHD Sampling Sites 1, 2, 3, and 4
including at the WDNR’s Steelhead egg (Kintzelman and Wright, 2012).

hatchery facility. As evident, water quality
downstream of the potential discharge location is relatively similar, but does not meet the
phosphorus water quality standards.
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5.1.23.2 Environmental Effects

Water quality environmental effects will occur both during construction as well as during
operation and maintenance. Potential impacts to aquatic resources generally associated with
construction can be both direct and indirect. They will depend primarily upon the physical
characteristics of the streams and time of year.

The primary temporary construction impacts to surface waters can be associated with
elevated loads of suspended sediment resulting from in-stream trenching activities and
erosion of cleared streambanks and rights-of-way from pipeline construction. Impact
severity is a function of sediment load, particle size, streambank and streambed
composition, flow velocity, turbulence, and duration of construction activities. Since the
impacts will be temporary and will be crossed using BMPs designed to reduce the impact,
turbidity and erosion created by construction will be minimal.

Without mitigation by implementing BMPs, temporary construction impacts can also
elevate suspended sediment levels that increase turbidity and consequently reduce primary
photosynthetic production, flocculate plankton, decrease visibility and food availability, and
produce effects that are aesthetically displeasing (USFWS, 1982). However, Long (1975)
concluded that most fish avoid turbid water and can survive for several days in waters
where construction in a stream has caused turbidity. Since the construction impacts will be
temporary and river crossings will use BMPs designed to reduce the impact, turbidity and
erosion created by construction will be minimal.

Construction effects on water quality will be minimized by using BMPs as described in
Appendix 5-2, “Example Wetland and Waterway Pipeline Construction Crossing Impact
Minimization Techniques.”

Operational and maintenance effects on water quality that are applicable regardless of the
discharge location as first described and then operational and maintenance effects are
described below for each inland waterway.

The WDNR commonly provides allowances for permitted discharges in the form of interim
limits, variances, or other allowances when background levels are higher than water quality
standards, when the water quality constituent cannot be removed by municipal WWTP best
available technology permitted in Wisconsin, or water quality standards can be met after
mixing or other processes in the receiving water. Water quality parameters may be addressed
by similar regulatory approaches for allowances under current or future regulations.

The City has been implementing a Mercury Pollutant Minimization Program that began in
2007. The mercury concentration in the WWTP effluent will meet Fox River discharge or Lake
Michigan basin return flow draft requirements. The City will continue the mercury source
reduction program and based upon established performance either Fox River discharge or
Lake Michigan return flow will meet requirements for the mercury water quality limits.

The permit for continued discharge to the Fox River provides a phosphorous compliance
schedule because the limits are very low and will require significant capital investment in the
WWTP. The phosphorus standard for the Fox River and the Root River is the same

(0.075 mg/L) and the phosphorus concentration in these streams river is often higher than the
standard (see above tables for phosphorus background data in each stream). Consequently, in
the recently completed Facility Plan (Strand, 2011), the WWTP evaluated potentially having to
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meet a phosphorus discharge limit equal to the water quality standard (0.075 mg/L). This
would improve phosphorus water quality for a discharge in any of these streams.

The WDNR has adopted new thermal rules (NR 102 and 106) for the protection and
propagation of aquatic life that applies to WPDES permit holders discharging to surface
waters. In preparation for this new rule, the City has been collecting effluent temperature data
for over a year. The WPDES permit indicates the mixing study demonstrates that the
discharge mixes sufficiently to meet thermal discharge compliance guidance. The City has
evaluated approaches to meet WDNR thermal discharge requirements following the rules and
applicable guidance regardless of a discharge location (see the Return Flow Plan - Volume 4
of the Application). Consequently, discharge either to the Fox River or Lake Michigan basin
return flow are expected to meet thermal discharge requirements.

Fox River

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan supply regardless of the water source includes new aboveground impacts
that are limited to only a new pump station less than a quarter acre in size; consequently,
operational stormwater quality impacts will be insignificant and none to the Fox River.

Root River to Lake Michigan Return Flow Alignment 2
The City of Waukesha'’s return flow management plan goal will provide continuous return
of the water at the WWTP (see the Return Flow Plan in Volume 4 of the Application). In
general, the return flow management plan provides return flow up to the maximum day
water demand if sufficient water is available at the WWTP. The portion of water at the
WWTP in excess of this amount will continue to be discharged into the Fox River and meet
permit limits. The Wisconsin Pollutant Discharge Elimination System (WPDES) values are
intended to protect receiving streams. Consequently, significant water quality impacts to the
Fox River are not anticipated with return flow to the Lake Michigan watershed instead of
continuous discharge to the Fox River.

Root River

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan supply regardless of the water source includes new aboveground impacts
that are limited to only a new pump station less than a quarter acre in size; consequently,
operational stormwater quality impacts will be insignificant to the Root River.

Root River to Lake Michigan Return Flow Alignment 2
All water returned to the Lake Michigan watershed, will meet WDNR water quality permit
requirements. A summary of proposed discharge limits from the WDNR and a comparison
to historical Waukesha WWTP performance are detailed in the Return Flow Plan (Volume 4
of the Application) (WDNR, 2011a). A comparison of the proposed WWTP limits and
historical performance is shown in Table 5-18. The table also includes a comparison to two
other discharge permits to Lake Michigan tributaries as a comparison.

Water softening would no longer be needed with a Lake Michigan water supply source.
Consequently, a reduction in chloride concentration in return flow over time is expected.
The City has evaluated chloride concentrations in return flow with a switch to Lake
Michigan water and has developed a return flow chloride compliance plan. Major chloride
reductions contained with the return flow chloride compliance plan include a switch in
water source to Lake Michigan and the elimination of residential water softeners necessary
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to treat the groundwater source. Together these chloride reduction practices could
contribute a 50 percent reduction in the estimated annual chloride load (see the Return Flow
Plan - Volume 4 of the Application). With a switch to Lake Michigan water, the chloride
water quality standards evaluation demonstrates confidence in meeting the chloride water
quality standard without a variance. Consequently, the water quality based effluent limit for
chloride is expected to be met with this water supply.

The City of Waukesha'’s return flow management plan goal will provide continuous return
of the water at the WWTP (see the Return Flow Plan in Volume 4 of the Application). In
general, the return flow management plan provides return flow up to the maximum day
water demand if sufficient water is available at the WWTP. The portion of water at the
WWTP in excess of this amount will continue to be discharged into the Fox River and meet
permit limits. Return flow ultimately ends up in Lake Michigan. Water quality impacts to Lake
Michigan have been previously covered under Section 5.1.1.2 (Water Quality).

TABLE 5-18

Comparison of WDNR-Proposed WPDES Limits to Historical WWTP Performance and Other Direct and Lake Michigan
Tributary Dischargers

City of Waukesha Potential Return Flow

WDNR Limit for

Lake Michigan  Lake Michigan

WDNR-Proposed Limit Waukesha Tributary Tributary Discharger Continued Fox
Water Quality for Lake Michigan Historical WWTP WWTP Direct to Lake River
Parameter Tributary Return Average? Discharger #1°  Discharger #2¢  Michigand Discharge®
Biclogical <10.0to <30.0 <300  <82to
< < <10. < 30. < 30. <8.
oxygen demand, <5.7t0<10.0 18 <15 monthly avg. monthly avg. <10.0
mg/L
< <
Tot'al suspended <100 12 <15.0 <30.0 <30.0 <100
solids, mg/L monthly avg. monthly avg.
Dissolved >7.0 9.2 26.0 >6.0 No Limit >6.7
oxygen, mg/L
Phosphorus, <0.075¢ 0.16 <1.0 <1.0 <1.0 <0.075
mg/L
. _ <
Ammonia (NHz3 <13t0<423 <10 3.3t06.4 6.3t012.0 < 1..8 to 39 <20t0<6.0
N), mg/L monthly avg. monthly avg.  daily max.
<690 with a
Chlorides, mg/L <395 477 <570 No Limit No Limit target value
of 440
Temperature, Compliance
oF (varies by <49to 81 531070 No Limit No Limit No Limit through
month) mixing
a0ctober 1, 2002, to August 31, 2009. March 15, 2006 to May 1, 2013 for Chlorides.
PWPDES Permit No. WI-0020222-08-0
YWPDES Permit No. WI-0020184-08-0
YWPDES Permit No. WI-0025194-07-1
*Water Quality Standard for Underwood Creek and Root River.
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The Root River to Lake Michigan return flow Alignment 2 alternative considered water
quality changes to the Root River. The 303(d) listings in the Root River should not be
exacerbated with return flow. Near the potential discharge location, the Root River was
originally listed for low dissolved oxygen from sediment and phosphorus in 1998. However,
more recent SEWRPC water quality modeling found that dissolved oxygen concentrations
met the standard between 99 percent of the time for the 11-year period of record analyzed
(SEWRPC, 12/2007, Ap. N). No or little change in dissolved oxygen standard compliance
occurs with return flow to the Root River based upon modeling results because historical
WWTP performance has produced a BOD concentration less than 2 mg/L on average as
described in the Return Flow Plan (Volume 4 of the Application).

The Root River is listed as impaired for phosphorus. The City will provide return flow at a
water quality equal to or better than the 0.075 mg/L phosphorous water quality standard.
This improvement will move the Root River towards delisting from the 303(d) impaired
water list for phosphorus.

The Root River PCB 303(d) listing in the 6 miles of the river upstream of Lake Michigan will
not be exacerbated because this chemical is not found in the return flow.

5.1.2.3.3 Environmental Effects Comparison: Inland Waterways Water Quality

Adverse impacts from changes in inland waterways water quality were compared based
upon Table 5-19. For water quality impacts in inland waterways, a discussion of relative
impact is included in Table 5-20. The comparison for water quality impacts for Lake
Michigan is included in Section 5.1.1.2 (Water Quality).

TABLE 5-19
Environmental Impact Category Description: Water Quality
Stream Water Quality Increase in Average Annual
Numeric Standards Loading to Lake Michigan Near
Category Water Quality Compliance @ Milwaukee?
No Improves or remains River meets water quality Contributes a de minimis change
adverse approximately the standards or discharge is (<1%)
impact same; Temporary better than or equal to water
construction impacts quality standards
Minor Remains approximately  Discharge requires existing Contributes a minor change (>1%, but
adverse the same variance to water quality <10%)
impact standards
Moderate Moderate lowering of in-  Discharge requires new Contributes a moderate change
adverse stream water quality variance to water quality (>10%, but <25%)
impact standards
Significant | Substantial lowering of New exceedences to water Contributes a substantial change
adverse in-stream water quality quality standards (>25%)
impact

* Based upon expected water quality from historical wastewater treatment performance and draft permit limits
where existing water quality exceedences occur, the receiving water quality will improve or stay the same with
the discharge.
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Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan water supply

would not change water quality in TABLE 520 . '
Lake Michigan and have no adverse Proposed Project Environmental Impact Comparison Summary:

X Inland Waterways Water Quality
impact to other surface water

. Proposed Project Water Quality

resources. A Lake Michigan water
supply source would eliminate the Water Supply
need for water softening. Lake Michigan (City of Oak Creek) No adverse impact
Consequently, discharge of chlorides ~ Alignment 2
in the WWTP from water softener Return Flow for Lake Michigan Water Supply
salts would be eliminated from ) o ,
discharee to the environment over Root River to Lake Michigan No adverse impact

1scharge to the e Alignment 2

time. The Lake Michigan water
supply consequently would produce no adverse impact on water quality.

Root River to Lake Michigan Return Flow Alignment 2

Return flow to the Root River would take flow currently discharged to the Fox River and
send it to the Root River instead. The current Fox River discharge includes a permit
allowance for chloride, which would no longer be discharged daily to the Fox River.
Consequently, changes to Fox River water quality would occur, but because WDNR
discharge permits are designed to protect receiving waters, no significant change in impacts
to the Fox River is expected.

Potential discharge permit requirements provided by the WNDR for return flow discharge
have been reviewed, and the WWTP can meet these requirements either based upon
historical performance or from more recent analysis for chloride and thermal discharge. No
variance for chloride would be expected and phosphorus concentration in the stream is
expected to improve.

The phosphorus discharge concentration in the return flow is expected to be the 0.075 mg/L
water quality standard in the Root River. The 0.075 mg/L is also the phosphorus water
quality standard in the Fox River. The City of Waukesha will provide return flow with
water quality that meets effluent requirements, regardless of the discharge location.
Consequently, the water quality impacts to the Root River would be expected to have no
adverse impacts.

5.1.2.4 Geomorphology and Sediments

5.1.24.1 Affected Environment

Fox River

In the vicinity of the City of Waukesha, the Fox River has reaches that are natural channel
with minimal modifications, while other reaches are significantly altered by development.
Within the City center upstream of the WWTP, the Fox River has been dammed to create the
Barstow Impoundment, where the river banks consist of sheet pile, concrete, rock
reinforcements, and vegetation. Upstream of the dam, large sediment depositions are
reported to include pollutants that may cause human and aquatic health concern (WDNR,
01/2012a). Farther upstream, the Fox River meanders through developed landscapes
including residential, golf course, commercial and transportation development. The river
has mostly vegetated banks, with erosion and bank failures common in urban areas. The
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river generally has a wide floodplain with connected wetlands and some encroachments
from development. The river is generally low gradient and primarily consists of glides and
pools. The sediments are primarily silts and sands in the pools and sand and gravel in glides.

Downstream of the Barstow Impoundment, the river is confined by development. The river
banks are primarily placed rock and concrete retaining walls. The river is fairly narrow and
higher gradient than upstream reaches, where the river is primarily riffles with gravel and
cobble. Farther downstream of the City near the WWTP, the river returns to a low gradient
meandering river. Similar to the upstream reaches, the banks are mostly vegetated with
some erosion and bank failures typical of a developing watershed. Farther downstream, the
river has a fairly low gradient, with sediments consisting primarily of silt and sand in pools,
and sand in the glides. Occasional areas of gravel are also present. In the downstream
reaches, sediment point bars, primarily consisting of sand have formed due to natural
sediment transport dynamics and likely are from agricultural land runoff.

Root River

The Root River flows through parts of Milwaukee and Racine counties, and into Lake
Michigan at the City of Racine. The river has a natural channel (that is, natural bottom
substrate and vegetated river banks), and it has a mixture of land uses between its
headwaters and Lake Michigan. The headwaters of the Root River are heavily urbanized,
the middle reaches are primarily agriculture and lower density development, and the lower
parts of the watershed near Lake Michigan are heavily urbanized. Throughout the many
areas of the river, primarily at the upstream and downstream reaches, the river has been
straightened or confined within a relatively narrow corridor with transportation, residential,
and commercial land uses bordering the river and its floodplain. The middle reaches were
straightened through agricultural fields.

The MMSD completed a comprehensive study of the Root River within their jurisdiction in
2007. The purpose of the study was to baseline the existing channel stability in the North
Branch of the river and to provide hydrologic, hydraulic and sediment transport predictions
on the vertical and lateral stability of the river and tributary channels (MMSD, 2007). The
river has a mixture of gradients, with low-gradient reaches dominated by pools and glides
with sand, silt, organic and glacial till bottom and bank sediments. Other reaches are higher-
gradient with pool and riffle sequences with gravel, cobble and bedrock substrates. The
banks of the river are mostly earthen, with vegetation providing bank stability, but there are
some areas of erosion and bank failures typical of urbanizing watersheds. The lower reaches
of the river in the highly urbanized area of the City of Racine have sheet pile banks.

5.1.2.4.2 Environmental Effects

Geomorphology impacts to the surface waters potentially affected by a Lake Michigan
water supply and return flow are discussed below. The geomorphology of the surface
waters are assessed based on the impact to the surface water geomorphic stability, change in
erosion potential, or change in vertical or lateral stability.

Fox River

Impacts to the Fox River for a Lake Michigan water supply and return flow are discussed
below. As described in the background information on the Fox River, the average annual
stream flow is 110 cfs (71 mgd) over the period of record.
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Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A Lake Michigan water supply, regardless of supply location, would not adversely affect
the Fox River with respect to geomorphology because groundwater pumping would cease.
A Lake Michigan supply and cessation of shallow groundwater pumping would improve
the subsurface flow to the Fox River and allow the baseflow from groundwater to be
restored at least partially to conditions similar to pre-well conditions, by allowing the
groundwater to contribute more baseflow to the river. This would improve the baseflow
under current shallow groundwater pumping conditions and have the greatest benefit in
the future when projected water demands are greater. The Lake Michigan supply would
affect the Fox River the same, regardless of the return flow location.

A study by the USGS and University of Wisconsin Milwaukee reports that wastewater flows
from Sussex, Brookfield, and Waukesha contribute 40 percent of the total Fox River flow
during annual low flows (Cherkauer et al, 2010). The City of Waukesha's average annual
WWTP flow is about 10 mgd, or 50 percent of the WWTP flow from the 3 communities. Using
this percentage, the City of Waukesha WWTP contributes about 25 percent of the Fox River
flow during annual low flow conditions. Thus, during the low flow periods, a 25 percent
reduction in the Fox River annual low flow would occur. Annual low flow conditions
generally do not adversely affect the geomorphic conditions in the river, so no significant
impacts are expected to the geomorphic conditions of the Fox River with this change.

During higher river flows, the Waukesha WWTP discharge is even a smaller fraction of the
total river flow. For example, over the period of record for the USGS stream gage upstream
of the Waukesha WWTP (Gage ID 05543830 for water years 1964-2008), the average annual
river flow was 71 mgd and the average annual peak river flow was 644 mgd. With an
average annual Waukesha WWTP discharge of 10 mgd, the WWTP discharge represents

14 percent of the annual average river flow and only 1.6 percent of the average annual peak
river flow. This small amount of flow reduction in the river would not have a significant
adverse affect on the flow or geomorphic conditions in the river.

Root River to Lake Michigan Return Flow Alignment 2
Because a Lake Michigan supply would require return flow, impacts to the Fox River are
assigned to the Lake Michigan water supply. Impacts of return flow to the Root River are
described below.

Root River

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Impacts of a Lake Michigan water supply, regardless of supply location, are described
below under return flow.

Root River to Lake Michigan Return Flow Alignment 2
Flow in the Root River sometimes is very low, and the functional habitat in the river is
limited by the river flow. Augmentation of the return flow would eliminate the very low
flow periods. Because the return flow rate is small compared to the higher flows in the river,
return flow is not expected to affect the geomorphic stability of the river.

Root River flow rates at the discharge location for the 2-year through 100-year profiles were
obtain from MMSD (MMSD, 09/2007, Table 3). This location is nearest the discharge
location, slightly downstream of the Franklin USGS gage but upstream of the confluence
with the Root River Canal. The watershed area at this location is 59.2 square miles which is

WBG070113085226MKE 5-31



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

still significantly less than the watershed area at the discharge location (126.2 square miles).
These flow rates were used as a conservative estimate of flow impacts from a return flow.
Based upon this conservative assumption, during less frequent high flow events, such as a 2-
year flow, return flow is less than 3% of the river flow (MMSD, 09/2007, Table 3).

These are similar to the Underwood Creek return flow findings, for which a detailed
evaluation concluded that the return flow would not affect the geomorphic stability of the
rehabilitated parts of the creek. The Return Flow Plan (Volume 4 of the Application)
contains a detailed discussion of the geomorphic conditions.

A recent sediment transport study of the Root River concluded that the river stability is
relatively insensitive to changes in flow because of the erosion resistance of the channel
boundary materials, the relatively flat channel gradient, and the presence of a functional
floodplain (MMSD, 09/2007, p. 1). For these reasons, a return flow would not adversely
affect the geomorphic conditions in the river. Instead, the return flow would benefit Root
River habitat during low-flow periods, because the return flow would provide additional
baseflow in the river. Refer to Section 5.1.2.5 (Inland Waterway Flora and Fauna) for a full
description of habitat benefits to the Root River.

5.1.2.4.3 Environmental Effects Comparison: Inland Waterway Geomorphology and Sediments
Adverse impacts from changes

L TABLE 5-21
in inland waterway Environmental Impact Category Description: Flow and Sediments
geomorphology and sediments Channel Stability with Return  Substrate Change
are compared based upon Table  category Flow to Lake Michigan
5-21. No Channel is stable for flows up to  No substrate
Table 5-22 summarizes the adverse 2-year return where channel is change
; impact currently stable
impacts on geomorphology and
sediments on inland waterways. Minor Channel has some instability for ~ Fewer than 10

. . 1. adverse flows up to 2-year return where acres
Section 5.1.1.3 (Lake Michigan impact channel is currently stable

Geomorphology and Sediments)

. . Moderate | Channel has frequent instability =~ Greater than 10
contains a comparison of

’ adverse for flows up to 2-year return acres, but less than
geomorphology impacts to Lake impact where channel is currently stable 20 acres
Mlchlgan. Significant | Channel is unstable at most Greater than 20

i ; adverse flows where the channel is acres
Lake Michigan Water Supply (City impact currently stable
of Oak Creek) Alignment 2
The Lake Michigan water
supply would prevent baseflow  1ag g5.22
reduction in inland waterways Proposed Project Environmental Impact Comparison Summary: Inland
from groundwater pumping. Waterways Geomorphology and Sediments
Because geomorphology . Geomorphology
. Proposed Project and Sediments
changes to the environment
would depend only on the Water Supply
return flow location, the Lake Lake Michigan (City of Oak Creek) Alignment 2  No adverse impact

Michigan water supply would

have no adverse impacts on

geomorphology. Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 No adverse impact
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Root River to Lake Michigan Return Flow Alignment 2

Return flow to the Root River would reduce the baseflow in the Fox River by approximately
10 mgd, based upon historical WWTP operation. Geomorphic changes with reduced
baseflows could result in channel change over time, but because channel stability is
associated less with baseflow and is influenced more by larger channel-forming flows,
baseflow reduction is not expected to cause a significant change in channel stability from
existing conditions. Consequently, geomorphology changes to the Fox River would have no
adverse impact.

Flow that formerly had been discharge to the Fox River would instead increase baseflow in
the Root River. A recent sediment transport study of the Root River concluded that the river
stability is relatively insensitive to changes in flow, because of the erosion resistance of the
channel boundary materials, the relatively flat channel gradient, and the presence of a
functional floodplain. Therefore, return flow to Root River would have no adverse impact
on geomorphology.

5.1.25 Flora and Fauna

5.1.25.1 Affected Environment

Wildlife species require adequate food, water, cover, and living space for the survival of
individuals and to maintain population viability. Aquatic resources affected by the
proposed project consist generally of streams and wetlands, which include all inland
waterways. Aquatic areas can provide habitat to a diverse wildlife population, some
common species (beaver, muskrat, and herons) are dependent on aquatic habitats for food
and shelter. Others (e.g., raccoon) are less restricted, but prefer to be close to water.
Amphibians and many reptiles favor aquatic habitats; representative species include
bullfrog and northern water snake.

Many of the Wisconsin’s richest and most diverse streams and rivers were in the
southeastern part of the state, but many have been degraded from nonpoint pollution
sources from agriculture and urbanization. Most streambeds, banks, and channels within
the project area have been modified by changes in land cover and have lost varying degrees
of their biological productivity and diversity (WDNR, 09/2013a).

The rivers and streams within the project area are a combination of cold water communities
and warm water communities. Cold water streams are capable of supporting cold water
sport fish, such as trout, and other aquatic life, or serving as a spawning area for cold water
fish species. Cold water streams, such as Pebble Creek and Mill Brook, contain relatively few
fish species and are dominated by trout and sculpins. Warm water fisheries are capable of
supporting sport fish such as bass, walleye, and northern pike, and forage fish such as,
suckers, minnows, and darters. Warm water rivers include large rivers such as the Fox
River, as well as smaller streams such as Underwood Creek and the Root River.

Most of the warm water streams and rivers within the project area are on the 303(d) list for
impairments, such as, PCBs, fecal coliform, E. coli bacteria, phosphorous for low dissolved
oxygen concentration, construction erosion, non-point-source contamination, sedimentation,
beaver dams, and unspecified metals for chronic aquatic toxicity (WDNR, 01/2010). These
impairments result in a loss of habitat within the waterway and water temperature
fluctuations (WDNR, 2002a).
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The USFWS and the WDNR were contacted to determine where federal- or state-listed
species occur along the project corridor in Lake Michigan. The species identified by these
agencies as potentially occurring within the project corridors are summarized for the
proposed project in Section 5.1.3 (Proposed Project Wetlands) and all alternatives in

Section 6.4.3 on Wetlands, since most of the potential impacts involve federal- or state-listed
species associated with wetlands. A summary discussion of listed species potential habitat
impacts for the proposed project is included in Section 5.1.3.2 (Wetlands Flora and Fauna).

Background information for inland waterways affected by the project is given below.

Fox River

Fisheries information for the Fox River downstream of the WWTP was obtained from the
WDNR (2011b). The data were collected along roughly 2 miles of the Fox River between
County Highway I and the confluence of Genesee Creek, about 6 miles downstream of the
Waukesha WWTP discharge. Figure 5-1 shows the sampling locations relative to the
WWTP. Fishery surveys were conducted in 1999, 2000, 2003, 2004, and 2006 (Table 5-23).

The surveys identified 35 species of fish (Table 5-24). The most abundant species collected
were golden redhorse, common carp, bluegill, channel catfish, largemouth bass, white bass,
northern pike, rock bass, common shiner, sand shiner, bluntnose minnow, emerald shiner,
longnose gar, white sucker, and creek chub. Most are considered warm water species,
although they may also be found in cool water habitats. The greater redhorse, a designated
threatened species, also was collected in this stream reach. Several coldwater species (brook
and brown trout) were noted at the confluence of Genesee Creek (a cold water fishery) and
Fox River but were only present in small numbers.

TABLE 5-23
Location of WDNR Fox River Fishery Survey Site Numbers and Year of Survey
WDNR Site Number Survey Number Year Location
62121 2664 1999 At confluence with Genesee Creek.
62129 2663 1999 0.6 river mile east of Site #62121.
62245 2608 1999 Upstream of County Hwy |.
62605 2609 2000
52059 2003
92051 2004
92253 2006

Note: The WDNR lists Genesee Creek as an exceptional resource water and cold water fishery (WDNR, 2002a).

A separate fish survey was conducted at the confluence of the Fox River and Pebble Creek,
1.65 miles downstream of the Waukesha WWTP (Waukesha County and SEWRPC, 2008).
Many species were the same as those collected in the WDNR surveys, but species not found
farther downstream in the Fox River were collected. These were brook stickleback, spottail
shiner, banded killifish, golden shiner, longear sunfish, orange-spotted sunfish, starhead
topminnow, and tadpole madtom, all warm water species except for the brook stickleback, a
cool water species. The longear sunfish is a designated threatened species in Wisconsin. The
starhead topminnow and banded killifish are species of special concern.
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FIGURE 5-1
Approximate Fish Sampling Locations Relative to the Waukesha WWTP
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TABLE 5-24

Fisheries Data from WDNR Surveys in the Fox River Downstream of the Waukesha WWTP

Species

WDNR Site Numbers

62605

Bigmouth shiner
Black bullhead

Black crappie

Blackstripe topminnow

Bluegill

Bluntnose minnow
Bowfin

Brook silverside
Brook trout

Brown trout

Central mudminnow

Central stoneroller
Channel catfish
Common carp
Creek chub
Emerald shiner
Golden redhorse
Grass pickerel
Greater redhorse
Green sunfish
Johnny darter
Largemouth bass
Longnose gar
Mottled sculpin
Northern pike
Pumpkinseed
Quilback

Rock bass

Sand shiner
Spotfin shiner
Walleye

White bass
White sucker
Yellow bass

Yellow perch

X X X X X

X X X X X X X X X X X X X

X X X X X X X X X X X
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Root River
Fisheries and habitat information for the Root River is summarized in the Return Flow Plan
(Volume 4 of the Application) and here.

Fishery data for in the Root River watershed shows that 10 new species have been
identified, but 10 of 64 recorded species have not been observed since 1986 (SEWRPC,
12/2007, pp. 200-14). The most recent fishery surveys, conducted in 2004, 2007 and 2010 by
the USGS, identified 19 species in the Root River near the proposed return flow location
(USGS, 01/2013). None of the fish species observed are state-listed species. Table 5-25 lists
the fish species found at the USGS locations upstream of the proposed return flow location.

TABLE 5-25
Fisheries Data from USGS Fish Surveys in the Root River

Found in the Root River

Species 2004 2007 2010

Black bullhead X

Blacknose dace X X
Blackside darter X X
Bluegill X X
Bluntnose minnow X

Brook stickleback X X
Central mudminnow X X
Creek chub X X X
Fathead minnow X

Green sunfish X X X
Johnny darter X X X
Largemouth bass X X
Longnose dace X

Northern pike X

Orangespotted sunfish

Pumpkinseed X X X
Sand shiner X
White sucker X X X
Yellow perch X

Note: Fish surveys taken October 4, 2004, September 5, 2007, and September
14, 2010 at USGS Stream Gauge 04087214 in Greenfield, Wl and USGS Stream
Gauge 04087220 near Franklin.

WBG070113085226MKE 5-37



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

Some of the new species were observed in reaches of the Root River between the confluence
with Lake Michigan and the first dam, suggesting that Lake Michigan’s fish community
may be influencing the fish community of the lower reaches of the watershed. The Root
River is a warm-water habitat, where the balance of fish species indicates a fair quality
fishery overall in the watershed.

Several biological indices have been developed for three stream reaches along the Root
River (WDNR, 2012c). These indices use benthic macroinvertebrates and fish as indicators of
water quality and physical conditions present within the stream. The MIBI (benthic
macroinvertebrate index) and IBI (fish index) were developed within each of three stream
reaches of the Root River. In general the MIBI and IBI for the lower reach of the Root River
(river miles 0 to 5.82) suggests fair to good water quality and physical habitat condition. The
middle reach (river miles 5.82 to 20.48) ranges from poor to good, with most of the data
suggesting fair conditions. The upper reach (river miles 20.48 to 43.95) also ranges from
poor to good). This data suggests some limitation in water quality or physical habitat in the
middle and upper reaches.

With the potential presence of one state-listed endangered and three state-listed threatened
fish species, there appears to be areas of good quality within parts of the watershed, but
there is also impairment because of agricultural and urban development. The Root River
watershed has relatively few streambed and bank modifications, with less than 1 percent of
the stream channel being in conduit and none lined with concrete. Although habitat
conditions in the Root River are fair to good, habitat could be improved by providing more
or higher quality habitat.

5.1.2.5.2 Environmental Effects
Environmental effects of the proposed project on the flora and fauna of inland waterways
consist of impacts from construction and operational impacts from flow changes.

The primary temporary construction impacts can be associated with elevated loads of
suspended sediment resulting from in-stream trenching activities and erosion of cleared
streambanks and rights-of-way from pipeline construction. The severity of impact would be
a function of sediment load, particle size, streambank and streambed composition, flow
velocity, turbulence, and duration of construction activities. Turbidity and erosion created
by construction would be minimal, because the construction period will be brief and BMPs
will be employed to reduce the impact.

Without mitigation by implementing BMPs, temporary construction impacts can also
elevate suspended sediment levels that increase turbidity and consequently reduce primary
photosynthetic production, flocculate plankton, decrease visibility and food availability, and
produce effects that are aesthetically displeasing (USFWS, 1982). However, Long (1975)
concluded that most fish avoid turbid water and can survive for several days in waters
where construction in a stream has caused turbidity. Since the construction impacts will be
temporary and river crossings will use BMPs designed to reduce the impact, turbidity and
erosion created by construction will be minimal.

Because these impacts are expected to be temporary and the crossings will be restored
following construction, temporary impacts to flora and fauna are not discussed further.
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It is not anticipated that a Lake Michigan supply and return flow would have a significant
impact on mammals and birds in the various inland waterways discussed in this document.
Mammals and birds that normally live in areas undergoing pipeline construction may be
temporarily displaced during construction. However, habitat alteration will be relatively
insignificant because of the small area affected and post-construction restoration efforts
used to promote habitat recovery. Operational changes in water levels are anticipated to be
approximately 2 inches or less in the Fox River and also minimal in the Root River. Because
potential habitat affected by these small water depths is immediately adjacent to the
ordinary high water mark, mammal, vegetative, and bird species associated with inland
waterways are well adapted to withstand minor fluctuations in water elevation resulting
from typical seasonal conditions, flood events, or drought. Consequently, the operational
impacts to these species are expected to be insignificant.

Operational impacts to inland waterway flora and fauna occur from flow conditions in the
waterways that can affect flora and fauna. Operational impacts would be ongoing and
permanent. Consequently, the remainder of this impact evaluation focuses upon operational
impacts due to flow changes.

Evaluation of impacts to wildlife, endangered resources, and natural communities in inland
waterway is part of the comprehensive evaluation for all affected environments. It is included
under Wetlands (Inland Waterways Section 5.1.3) because wetland species are most affected
by the project. Impacts to individual inland waterways are summarized below.

Fox River

Lake Michigan Supply (City of Oak Creek) Alignment 2
A Lake Michigan supply, regardless of the return flow location, would have its primary
discharge location in the Lake Michigan basin instead of to the Fox River. Consequently,
these impacts are listed under the return flow.

Root River to Lake Michigan Return Flow Alignment 2
A Lake Michigan supply, regardless of return flow location, would not have in its primary
discharge location on the Fox River at the Waukesha WWTP. Consequently return flow
would change the flow in the Fox River (see Inland Waterways Section 5.1.2). The return flow
requirement would change discharge to the Fox River for a Lake Michigan water supply.

Change in water depth and habitat available for fisheries is discussed in the Return Flow
Plan (Volume 4 of the Application). Flow in the Fox River for 2005, a dry year, and 2008, a
wet year, was analyzed to determine the change in flow in the Fox River and to estimate
water depth change. The water depth change in both years was approximately 2 inches or
less at the USGS flow gage in Waukesha.

The small reduction in depth is not expected to have a significant impact on the fishery. The
individual fish habitat requirements for dominant species (Table 5-26) and threatened and
endangered species (Tables 5-27 and 5-28) generally would still be met. Table 5-27 includes
cold water and threatened and endangered species found during surveys used for this
analysis. Table 5-28 includes threatened and endangered species not found during the
surveys but included in the NHI list of species potentially in the vicinity. With such a small
change in flow depth, aquatic vegetation and macroinvertebrate habitat would not be
expected to change significantly. No significant adverse impacts to these species or the Fox
River fishery are expected.
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TABLE 5-26

Summary of Return Flow Effects on Habitat Characteristics for Dominant Fish Species in the Fox River

Dominant Fish

Preferred Current

General Habitat

Dominant Substrate

Species Velocity Range? Stream Gradient? Characteristics? Preference2 Potential Changes to Habitat with Return Flow
Channel Wide range Not documented in Wide range Mud, sand, clay, = With the wide range of preferred velocities, habitat
catfish reviewed literature gravel characteristics, and substrate preference, no significant

changes are expected.
Creek chub < 0.98 ft/sec 3-23 m/km Pools Sand, gravel Slightly less pool depth, but because pools are by
definition deeper areas no significant changes expected.
No significant changes expected to preferred substrate.
White sucker 1.31 ft/sec Wide Range Wide range Gravel, sand With the wide range of preferred habitat characteristics
and substrate preference, no significant changes are
expected.
Golden Not documented in  Not documented in Pools in river Sand, gravel Slightly less pool depth, but because pools are by
redhorse reviewed literature reviewed literature bends definition deeper areas no significant changes expected.
No significant changes expected to preferred substrate.
Bluntnose Not documented in  Not documented in Wide range Gravel, sand With the wide range of preferred habitat characteristics
minnow reviewed literature reviewed literature and substrate preference, no significant changes are
expected.
Common Not documented in Not documented in Wide range Sand, gravel, With the wide range of preferred habitat characteristics
carp reviewed literature reviewed literature clay and substrate preference, no significant changes are
expected.
White bass Moderate currents Not documented in Generally occurs Sand, mud, With the wide range of preferred habitat characteristics
reviewed literature in waters 6m in rubble, gravel and variety of substrate preference, no significant
depth or less changes are expected.
Common Not documented in  Not documented in Rocky pools near  Hard bottom, Slightly less pool depth, but because pools are by
shiner reviewed literature reviewed literature riffles gravel, sand, definition deeper areas no significant changes expected.
rubble No significant changes expected to preferred substrate.
Northern Not documented in  Not documented in Shallow vegetated Vegetated areas  Shallow areas will become shallower on average, but
pike reviewed literature reviewed literature areas approximately 2 inches or less water depth change would

5-40

occur. With critical spawning times for northern pike
during early spring when flows are high, water depth
change would be even less. Consequently, no significant
changes are expected.

WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

TABLE 5-26

Summary of Return Flow Effects on Habitat Characteristics for Dominant Fish Species in the Fox River

Dominant Fish

Preferred Current

General Habitat

Dominant Substrate

Species Velocity Range? Stream Gradient? Characteristics? Preference2 Potential Changes to Habitat with Return Flow
Largemouth > 0.33 ft/sec Not documented in Not documented Vegetated areas, With the wide range of preferred substrate preference, no
bass reviewed literature in reviewed sand, gravel, significant changes are expected.

literature mud
Rock bass Not documented in  Not documented in Preference for Sand, gravel No significant changes expected to general habitat
reviewed literature reviewed literature clear cool to warm characteristics or preferred substrate.
water

Emerald Not documented in  Not documented in Wide range Sand, gravel With the wide range of preferred habitat characteristics

shiner reviewed literature reviewed literature and substrate preference, no significant changes are

expected.

Bluegill < 0.33 ft/sec < 0.5 m/km 60% pool areas Submerged Slightly less pool depth, but because pools are by
vegetation/ logs, definition deeper areas no significant changes expected.
brush No significant changes expected to preferred substrate.

Longnose Not documented in  Not documented in Backwaters, quiet  Gravel, sand No significant changes expected to general habitat

gar reviewed literature reviewed literature currents characteristics or preferred substrate.
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TABLE 5-27

Return Flow Effects on Preferred Habitat for State Threatened, Endangered, Special Concern, and Cold Water Species Recorded Since 1999 within the Fox River

Preferred Current Stream General Habitat
Fish Species Velocity Range? Gradient? Characteristics? Dominant Substrate Preference? Potential Changes to Habitat with Return Flow
Greater Not documented Not Pools and runs  Sandy to rocky pools Slightly less pool depth, but because pools are by
redhorse in reviewed documented of medium to definition deeper areas no significant changes
(threatened) literature in reviewed large rivers expected. No significant changes expected to preferred
literature substrate.
Longear sunfish  Not documented Not Slow moving Shallow dense vegetation Shallow areas will become shallower on average, but
(threatened) in reviewed documented rivers and approximately 2 inches or less water depth change
literature in reviewed streams would occur. Consequently, no significant changes are
literature expected.
Banded Kkillifish Not documented  Not Shallow Sand/mud/near vegetation. Shallow areas will become shallower on average, but
(special in reviewed documented sluggish approximately 2 inches or less water depth change
concern) literature in reviewed streams would occur. No significant changes are expected to the
literature preferred substrate. Consequently, no significant
changes are expected.
Starhead Not documented Not Quiet pools Vegetated areas Slightly less pool depth, but because pools are by
topminnow in reviewed documented and definition deeper areas no significant changes
(special literature in reviewed backwaters expected. No significant changes expected to preferred
concern) literature substrate.
Brook trout Not documented Not Clear, cool, Sand/ gravel/rubble Lower flow in the Fox River could extend cool water
(cold water in reviewed documented  well influence from Genesee Creek. No significant changes
species) literature in reviewed oxygenated are expected to the preferred substrate. Consequently,
literature streams no significant changes expected.
Brown trout Not documented Not Cold, well Submerged rocks, undercut Lower flow in the Fox River could extend cool water
(cold water in reviewed documented oxygenated banks, overhanging influence from Genesee Creek. No significant changes
species) literature in reviewed waters vegetation are expected to the preferred substrate. Consequently,
literature no significant changes expected.

542
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TABLE 5-28

Return Flow Effects on Habitat Characteristics for Fish Species |dentified in the WDNR Online NHI Database as State Threatened, Endangered, and Species of Special Concern
in the Vicinity of the Fox River, but not Documented as Present in Recent Fish Surveys

Fish Species?

Preferred Current

Velocity

Stream Gradient

General Habitat Characteristics

Dominant Substrate
Preference

Potential Changes to Habitat with Return Flow

Striped shiner
(endangered)

Slender
madtom
(endangered)

River
redhorse
(threatened)

Pugnose
shiner
(threatened)

Lake
chubsucker
(special
concern)

Least darter
(special
concern)

Weed shiner
(special
concern)

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Not documented
in reviewed
literature

Clear to slightly turbid
waters of runs and shallow
pools, with dense aquatic
vegetation

Prefers clear, moderate to
swift currents of streams and
wide rivers

Prefers moderate to swift
currents in large river
systems, including
impoundments and pools

Prefers weedy shoals of
glacial lakes and low-
gradient streams

Prefers moderately clear
lakes, oxbow lakes, sloughs
of weedy lakes and their
associated marshy streams

Prefers clear, warm, quiet
waters of overflow ponds,
pools, lakes and streams

Prefers sloughs, lakes, and
still to sluggish sections of
medium streams to large
rivers

Cobble, boulders, silt,
sand, mud or bedrock

Gravel and boulders
interspersed with fine
sand

River bottoms of clean
gravel.

Mud, sand, cobble, silt,
and clay

Organic debris over
bottoms of cobble,
sand, boulders, mud or
silt.

Gravel, silt, sand,
boulders, mud or clay
with dense vegetation
or filamentous algal
beds

Sand, mud, clay, silt,
detritus, gravel or
boulders

Slightly less pool depth, but because pools
are by definition deeper areas no significant
changes expected. No significant changes
expected to preferred substrate.

Reduction in current velocity could occur
during low periods, but no significant changes
are expected. No significant changes
expected to preferred substrate.

The preferred habitat for this species likely
does not exist in the Fox River because it is
not a large river.

Some weedy areas may be exposed under
low flow conditions, however no significant
changes are expected. No significant
changes expected to preferred substrate.

The preferred habitat for this species likely
does not exist in the Fox River because it is
not a lake.

Slightly less pool depth, but because pools
are by definition deeper areas no significant
changes expected. No significant changes
expected to preferred substrate.

Some slough areas may have less water in
them under low flow conditions. No significant
changes expected. No significant changes
expected to preferred substrate.

@ WDNR. Online Natural Heritage Inventory Database: http://dnr.wi.gov/org/land/er/nhi/CountyElements/
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Impacts to flora and fauna are closely associated with baseflow changes. Consequently, the
information below is consistent with that found in Section 5.1.2.2 (Inland Waterways Size,
Flow, and Floodplain) discussing the size, flow, and floodplain of inland waterways.

Root River
Lake Michigan Water Supply (City of Oak Creek) Alignment 2
No Lake Michigan supply itself would affect habitat in the Root River.

Root River to Lake Michigan Return Flow Alignment 2
An analysis of potential Root River habitat changes from an increase in flow from return
flow was performed. The baseflow rate near the potential return flow location was 3 cfs and
velocity was 0.11 ft/sec. The analysis found that the estimated increase in water surface
elevation at baseflow conditions with a maximum return flow of 28.6 ft3/sec (18.5 mgd) was
0.91 foot and an increase in river velocity to 0.51 ft/sec during low-flow periods (MMSD,
09/2007, Table 3).

According to the literature, the slightly higher velocity generally still would be within the
preferred velocity range for the dominant fish species in the Root River. Consequently, the
slightly higher velocity is not expected to adversely affect the dominant fish species in the
Root River. Table 5-29 summarizes the habitat preferences and potential changes to habitat
with return flow for the dominant fish species in the Root River.

A search of the Wisconsin Natural Heritage Working List (WDNR, 2012b) and the WDNR
Animals, Plants, and Natural Communities Database identified several threatened,
endangered, or species of special concern in the Root River area (Table 5-30).

Return flow will increase the baseflow, which will have positive effects on water
availability, amount of habitat, and also the fish species that depend upon the Root River.
This is consistent with baseflow augmentation recommendations in prior Root River
watershed reports. These anticipated positive effects are summarized below:

e The habitat for fish could be improved with additional flow during periods when low
baseflows currently limit habitat availability.

e The WDNR’s Root River Steelhead Facility could benefit from additional flow in the
Root River. Since natural reproduction of trout and salmon does not occur in Wisconsin
waters, the Lake Michigan’s trout and salmon fishery is entirely dependent upon
hatchery-raised fish. The Root River Steelhead Facility is Wisconsin’s main source of
rainbow trout (steelhead) eggs and brood (parent) stock and is the backup facility for the
collection of eggs of other trout and salmon species. During some years when flow on
the Root River is low, the WDNR has not met fish egg collection quotas. The WDNR has
evaluated flow augmentation of the Root River to improve fish migration for egg
collection, but determined it was cost prohibitive. Return flow provides the flow
augmentation considered by the WDNR to allow more fish to reach the Steelhead
Facility, meet egg collection quotas, and fish stocking goals (WDNR, 01/2013a).

e Under baseflow and low-flow conditions, return flow would provide additional water
depth to improve fish passage through the riffle and shallow parts of the river, to
deepen pools, and to provide more wetted perimeter habitat near the river banks and
overhanging vegetation.
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TABLE 5-29

Habitat Characteristics for Dominant Fish Species in the Root River

Dominant Fish

Preferred Current

General Habitat

Dominant Substrate

Potential Changes

Species Velocity? Stream Gradient? Characteristics? Preference? to Habitat with Return Flow
Creek chub Less than 0.98 3 to 23 meters per  Pools Sand, gravel Improved pool depth, especially during low-
ft/sec kilometer (m/km) flow periods. Preferred velocity is out of range,
but larger pools should offer more refuge.
More substrate habitat could become
available.
White sucker 1.31 ft/sec Wide range Wide range Gravel, sand Improved preferred current velocity. More
substrate habitat could become available.
Long nose dace  More than 1.48 1.9 to 18.7 m/km Riffles Gravel, rubble Improved preferred current velocity. More
ft/sec substrate habitat could become available.
Blunt nose Not documented in  Not documented in ~ Wide range Gravel, sand More substrate habitat could become
minnow reviewed literature  reviewed literature available.
Black nose dace 0.49 to 1.48 ft/sec 11.4 to 23.3 m/km Rocky runs and pools Gravel, sand Improved pool depth, especially during low-

Green sunfish

Johnny darter

Central mud
minnow

Brook
stickleback

Sand shiner

Less than 0.33
ft/sec

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

0.33 to 0.98 ft/sec

0.2 to 5.7 m/km

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Wide Range

50 percent pool areas

Pools

Quiet areas

Clear to slightly turbid
waters of moderate
currents

Prefers moderate currents
and depths less than 0.33 ft

Vegetated cover

Sand, mud

Soft mud bottom/dense

vegetation

Sand, gravel and mud

Sand, gravel-rubble/no

aquatic vegetation

flow periods. Improvement in preferred current
velocity. More substrate habitat could become
available.

Improved pool depth, especially during low-
flow periods. Preferred velocity is out of range,
but larger pools should offer more refuge. No
change in vegetated cover habitat expected.

Improvement pool depth, especially during
low-flow periods. More substrate habitat could
become available.

More substrate habitat could become
available.

More substrate habitat could become
available.

Improved preferred current velocity.

a Main sources of information are from “Desktop Fisheries Analysis Assessment for Underwood Creek and Menomonee River Return Flow”, included as an attachment
to the Return Flow Plan (Volume 4 of the Application), and Edwards, et al. (1988).
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TABLE 5-30

Summary of Return Flow Effects on Habitat Characteristics for Fish Species Identified in WDNR Online Database as State Threatened, Endangered, and Species of Special
Concern near Root River Return Flow Alignment 2 Discharge Location, but not Documented as Present in Recent Fish Surveys

Fish Species?

Preferred Current
Velocity

Stream Gradient

General Habitat Characteristics

Dominant Substrate

Preference

Potential Changes
to Habitat with Return Flow

Longear
Sunfish
(threatened)

Redfin shiner
(threatened)

Lake
chubsucker
(special
concern)

Least darter
(special
concern)

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Not documented in
reviewed literature

Slow moving rivers and
streams

Prefers turbid waters of pools
in low-gradient streams

Prefers moderately clear
lakes, oxbow lakes, sloughs
of weedy lakes and their
associated marshy streams

Prefers clear, warm, quiet
waters of overflow ponds,
pools, lakes and streams

Shallow dense
vegetation

Boulders, cobble, sand,

silt or detritus

Organic debris over
bottoms of cobble,

sand, boulders, mud or

silt

Gravel, silt, sand,

boulders, mud or clay
with dense vegetation or
filamentous algal beds

More substrate habitat could become
available.

Improved pool depth, especially during
low-flow periods.

Preferred habitat for this species is
unlikely in this reach of the Root River;
therefore no change expected.

Improved pool depth, especially during
low-flow periods.

a WDNR. Online Natural Heritage Inventory Database: http://dnr.wi.gov/org/land/er/nhi/CountyElements/.
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e Return flow is expected to slightly increase shear stresses in the creek, which are
insignificant to the geomorphic stability of the creek, but could improve the bottom
substrate habitat by reducing embeddedness (fine sediment accumulation in coarse
substrates) to support coarse sediment habitat, such as gravel.

e Anincrease in wetted perimeter would provide additional substrate for the production
of macroinvertebrates, thus improving the quantity of the food base for fish. Where
suitable habitat is available, the macroinvertebrate community in the Root River might
change with return flow, but it would change to one that is more sustainable and
adapted to the increased flows. The macroinvertebate community with return flow
would likely be more diverse since periods of no flow would no longer occur.

e As aresult of this analysis, return flow to the Root River is expected to have a positive
impact to fisheries in the Root River.

Return flow is not expected to have a significant adverse effect upon natural communities or
wetlands adjacent to the waterway downstream of the return flow location. Because
floodplain forest and emergent marsh habitats or similar habitats that may exist near return
flow locations are immediately adjacent to the ordinary high water mark, mammal,
vegetative, and bird species associated with floodplain forest and emergent marsh are well
adapted to withstand minor fluctuations in water elevation resulting from typical seasonal
conditions, flood events, or drought. Based upon the small water level changes expected to
occur with return flow, no significant adverse impacts to emergent marsh, riparian species,
or floodplain forests or the species that depend upon these habitats is expected.

Potential For Invasive Species

The City of Waukesha will use practices to reduce the potential of introducing or spreading
invasive species and viruses (e.g. VHS) through the use of construction best management
practices and ongoing operation practices.

During the construction phase of the water supply and return flow pipelines, best
management practices will be used to reduce the potential introduction or spread of
invasive species. The recently developed NR 40 Invasive Species Identification, Classification
and Control, will be consulted and followed where applicable to implement best practices to
control the spread of invasive species. Example practices that will be considered include
washing equipment and timber mats before entering wetlands/water bodies, removing
aquatic vegetation from equipment leaving waterways, steam cleaning and disinfecting
equipment used in waterways where invasive species may exist, utilizing non-invasive
construction techniques, and others. Post construction restoration methods will only use
native species and it will consider methods to encourage existing native species to thrive to
reduce the potential of the invasive species establishing a foothold. Using these approaches
will reduce the potential for spreading invasive species during construction.

During the operation phase of the water supply and return flow pipelines, a Lake Michigan
water supply source would have multiple barriers that would prevent the spread of
invasive species through water delivered to the City of Waukesha. Drinking water
treatment at any of the three potential Lake Michigan suppliers includes filters and
disinfection procedures to remove and inactivate viruses. This level of treatment will not
allow transfer of invasive species through the water distribution system. Once the water is
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distributed in pipelines, an on-going disinfectant residual will be maintained, as required, to
prevent microbial growth within the pipelines.

Once the drinking water is used and is collected in the sanitary sewer collection system, the
City of Waukesha WWTP provides treatment before being discharged to the Fox River or as
return flow. The WWTP is an advanced facility with settling and biological treatment
systems, dual media sand filters, and ultraviolet light disinfection designed to meet WDNR
water quality requirements. The treated wastewater is contained within the WWTP before
being discharged as return flow. Consequently, there are no opportunities for invasive
species or VHS from the Mississippi Basin to be introduced to the Lake Michigan basin from
the return flow discharge.

5.1.25.3 Environmental Effects Comparison: Inland Waterways Flora and Fauna

Adverse impacts from changes in inland waterways flora and fauna are captured by
impacts to aquatic habitat from baseflow changes. Baseflow changes have been previously
documented in the Section 5.1.2.2 (Inland Waterways Size, Flow, and Floodplain)
documenting baseflow changes. The threatened and endangered species identified by
regulatory agencies as potentially occurring within the project corridors are summarized in
Section 5.1.3 on Wetlands, since most of the potential impacts involve federal- or state-listed
species associated with wetlands.

5.1.3 Wetlands

Federally jurisdictional wetlands are classified as “waters of the United States” and are
protected under Section 404 of the Clean Water Act (34 USC 1344). The term “waters of the
United States” covers both deepwater aquatic habitats and six categories of special aquatic
sites (of which wetlands are one category) designated by the EPA in its Section 404(b)(1)
guidelines (EPA, 2010b). The USACE and EPA jointly define wetlands as “areas that are
inundated or saturated by surface or groundwater at a frequency and duration sufficient to
support, and that in normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.” Wetlands generally include swamps, marshes,
bogs, and similar areas.

Wetland quality is decreased by various disturbances, including agricultural activities, civic
culture, residential development, transportation and utility easements, drainage
modifications (ditches, dams, drain tiles, stream channelization, etc.), and the invasion of
exotic or nuisance plants. These disturbances usually alter the plant species composition or
hydrological regime of an area, which in turn alter wetland quality.

For an area to be defined as a jurisdictional wetland, it must, under normal circumstances,
possess positive indicators of each of three parameters: hydrophytic vegetation, hydric soils,
and wetland hydrology.

e Hydrophytic vegetation. The prevalent vegetation must consist of plants adapted to life in
hydric soils. These species, because of morphological, physiological, or reproductive
adaptations, can and do persist in anaerobic soil conditions.

e Hydric soils. Soils in wetlands must be classified as hydric, or they must possess
characteristics that are associated with reducing soil conditions. Hydric soils are soils
that are “saturated, flooded, or ponded long enough during the growing season to
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develop anaerobic conditions that favor the growth and regeneration of hydrophytic
vegetation” (USACE, 1987).

o Wetland hydrology. The area must be permanently or periodically inundated or have soils
that are saturated to the surface for some time during the growing season.

5.1.3.1 Location, Type, Size

5.1.3.1.1 Affected Environment

Wetlands crossed by the Lake Michigan supply and return flow routes were identified from
the 2005 Wetlands Inventory provided by SEWRPC and WDNR (2005) to produce an
accurate and comprehensive desktop wetlands inventory.

Table 5-31 lists the wetlands crossed by the Lake Michigan (City of Oak Creek) Alignment 2
supply and the Root River to Lake Michigan Alignment 2 return flow. Refer to the maps
found in Appendix 3-1 of Section 3 for maps associated with the proposed project. Table 5-32
lists wetlands that would be affected by the pipeline or aboveground structure construction.

5.1.3.1.2 Environmental Effects

Wetland effects caused by the proposed project fall into two categories: impacts from
construction, and operational impacts. Impacts from construction may be temporary
construction impacts or operational impacts from new facilities, such as buildings or roads.
Wetland loss from pipeline construction impacts are expected to be temporary in nature,
whereas operational impacts will be ongoing permanent impacts. Some changes in wetland
type from pipeline corridor maintenance are expected only where the pipeline corridor is
not already maintained.

Wetland crossing acreages associated with the project are noted in Table 5-31, discussed
below, and summarized in Table 5-32. A pipeline crossing a forested or scrub/shrub
wetland would have a permanent wetland type change across the pipeline maintenance
width. Maintenance would include managing woody vegetation. Consequently, pipeline
maintenance would cause a shift from forested or scrub/shrub wetland to emergent marsh
or wet meadow wetland type. Additional analysis on the significance of wetland acreages
affected by the proposed project compared to other land use types can be found in Section
5.2.1.2, “Land Use.”

Before the City of Waukesha obtains a construction permit for the proposed project, the City
will coordinate with the WDNR pursuant to the requirement of NR 103 to seek ways to
reduce wetland impacts, whether temporary construction or long-term operational impacts.
Such an analysis will look for ways to further reduce impacts, including adjustments to
pipeline routes or construction methods to further minimize impacts.

Effects of Groundwater Drawdown on Wetlands

Groundwater drawdown impacts to wetlands are not associated with the proposed project.
However, drawdown impacts to wetlands from groundwater water supply pumping are
associated with alternatives to the proposed project as detailed in Section 6.

Impacts by Water Supply and Return Flow
The impacts to wetlands from a Lake Michigan water supply and return flow are described
below.
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TABLE 5-31
Wetland Crossings
Crossing Crossing
Proposed Project Wetland No. Wetland Type Width (ft) Area (acres)

Lake Michigan Water Supply

Lake Michigan (City of Oak 8714 Emergent/wet meadow — 0.07

Creek) Alignment 2
9020 Forested — 0.02
9026 Forested — 0.07
9028 Forested — 0.01
10401 Emergent/wet meadow — <0.01
10573 Emergent/wet meadow — <0.01
11286 Scrub/shrub — 0.01
11290 Scrub/shrub — 0.02
11369 Scrub/shrub — 0.02
11376 Scrub/shrub — 0.05
11539 Scrub/shrub — <0.01
11896 Forested — 0.07
11897 Forested — <0.01
11900 Forested — 0.13
11906 Forested — 0.03
11914 Forested — <0.01
12293 Forested — 0.01
12301 Forested — 0.01
12314 Forested — <0.01
12392 Forested — 0.01
12399 Forested — <0.01

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan 8714 Emergent/wet meadow — 0.07

Alignment 2
9020 Forested — 0.02
9026 Forested — 0.07
9028 Forested — 0.01
10573 Emergent/wet meadow — <0.01
11209 Flats/unvegetated wet? soil 12.96 0.04
11286 Scrub/shrub — 0.01
11290 Scrub/shrub — 0.02
11369 Scrub/shrub — 0.02
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TABLE 5-31
Wetland Crossings
Crossing Crossing
Proposed Project Wetland No. Wetland Type Width (ft) Area (acres)

11376 Scrub/shrub — 0.05
1777 Forested 37.48 0.07
11890 Forested — 0.01
11896 Forested — 0.07
11914 Forested — <0.01
12263 Forested — 0.11
12314 Forested — <0.01
12392 Forested — 0.01
12399 Forested — <0.01

2Included in PEM summary because open flats will likely first transition to emergent vegetation.

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Three PEM, 5 PSS, and 13 PFO wetlands along this route could be affected by pipeline
construction. As shown in Table 5-32, the supply route could affect less than 1 acre of
wetlands. Less than 0.1 acre of permanent impact in the form of a wetland type change is
anticipated.

TABLE 5-32
Wetlands Crossed by the Proposed Project

Lake Michigan Supply: Lake Michigan  Return Flow for Lake Michigan Water Supply:

(City of Oak Creek) Alignment?® Root River to Lake Michigan Alignment?
Temporary Land Permanent Land Temporary Land Permanent Land
Wetland Types Affected® (ac) Affectede (ac) Affected® (ac) Affected® (ac)
Emergent/wet meadow 0.08 0 0.07 0
Scrub/shrub 0.1 0 0.1 0
Forested 0.36 0 0.36 0.01
Open water 0 0 0 0
Other® 0 0 0.04 0
Total 0.54 0 0.58 0.01

Source: WWI

@Most of the pipeline alignments follow previously disturbed areas and maintained utility corridors. Forested wetlands
are generally not present in maintained utility corridors. Potential permanent wetland impacts are consequently
conservative.

b Includes all areas being temporarily impacted by the construction of the supply and return flow routes. Total values
are slightly different due to rounding.

94 Includes all land being disturbed permanently for groundwater drawdowns and the operation, which includes new
access roads, new aboveground structures, and pipeline maintenance corridors, where applicable. Total values are
slightly different due to rounding.

9 Includes filled/drained wetlands, and flats/unvegetated wet soil areas.
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Root River to Lake Michigan Return Flow Alignment 2
Three PEM, 3 PSS, and 11 PFO wetlands along this route could be affected by pipeline
construction. As shown in Table 5-32, the return flow route could affect less than 1 acre of
wetlands, additionally less than 0.1 acre of permanent impact in the form of a wetland type

change is anticipated.

Avoidance and Minimization

The construction areas for supply and return flow pipelines are co-located with existing
infrastructure to the greatest extent feasible to minimize wetland impacts by using
previously disturbed land and reducing habitat fragmentation.

Temporary construction impacts in wetlands may include loss of herbaceous and scrub-
shrub vegetation, wildlife habitat disruption, soil disturbance associated with grading,
trenching, and stump removal, sedimentation and turbidity increases, and hydrological
profile changes. Impacts will be minimized by adherence to BMPs developed by
coordination among the City and agency stakeholders, and state and local permit

requirements.

5.1.3.1.3 Environmental Effects Comparison: Wetlands—Location, Type, and Size

Adverse impacts from changes to
wetlands are summarized below.
Impacts were compared based upon
Table 5-33. Table 5-34 summarizes
the impacts to wetlands.

Lake Michigan Water Supply (City of
Oak Creek) Alignment 2

There would be less than one acre of
temporary and permanent wetland
impacts associated with this route.
Since the alignment requires
temporary impacts to wetlands, this
would be a minor adverse impact.

Root River to Lake Michigan Return
Flow Alignment 2

For return flow to the Root River,
there would be less than 1 acre of
temporary and permanent wetland
impacts. Since the alignment requires
temporary impacts to wetlands, this
would be a minor adverse impact.

5.1.3.2 Flora and Fauna

5.1.3.2.1 Affected Environment
The regional landscape around the

TABLE 5-33
Environmental Impact Category Description: Wetlands
Temporary Operational
Category Construction Impacts Impacts
No adverse Less than 0.1 acres Less than 0.1
impact acres

Minor adverse
impact

Moderate
adverse impact

Significant
adverse impact

Greater than 0.1 acres

Not applicable

Not applicable

Greater than 0.1
acres, but less
than 5 acres

Greater than 5
acres, but less
than 10 acres

Greater than 10
acres

TABLE 5-34

Water Supply and Return Flow Alternative Environmental Impact
Comparison Summary: Wetlands

Alternative

Wetlands

Water Supply

Lake Michigan (City of Oak Creek)

Alignment 2

Minor adverse impact

Return Flow Alternatives for Lake Michigan Water Supplies

Root River to Lake Michigan

Alignment 2

Minor adverse impact

project originally was a combination of hardwood forest, prairie, savanna, and wetlands.
Only parts of the hardwood forests and wetlands remain, because most of the project area
has been converted to urban, suburban, and agricultural land. Wet prairies, southern sedge
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meadows, emergent marshes, calcareous fens, shrub-carr, northern wet forests, and
floodplain forests might be found within the project area. Sedge meadows and wet prairies
are dominated by grasses and sedges. Fens support grasses, sedges, and a diversity of other
herbaceous plants. Emergent marshes occur along the edges of lakes and streams, and
consist of emergent and submergent vegetation. Shrub swamps are dominated by various
wet shrubs, but they also may occur as a successional stage that follows herbaceous
vegetation found in sedge meadows, fens or floodplains. Forested wetlands may be
dominated by conifers or hardwoods (WDNR, 09/2011b).

The spatial arrangement of wetlands can provide essential habitat for wildlife. Wetlands
form links between aquatic and upland areas, and can be a connection among upland
communities. They provide water, food, and shelter for wildlife, and supply unique habitat
conditions for many plant species. Wetlands have a higher rate of biological productivity
than other types of ecosystems, partly because of the natural functions they provide. This
allows them to support abundant plant and animal life and also rare species. Almost half of
all federal-listed threatened and endangered species use wetlands at some point in their life
cycles. In Wisconsin, about 32 percent of the state’s listed species are wetland dependent
(WDNR, 09/2013c).

Many bird and mammal species rely on wetlands, especially during migration and
breeding. The large marshes throughout southeastern Wisconsin provide critical feeding,
nesting, and resting habitat for numerous waterfowl. Natural, periodic flood flows, usually
spurred by spring snowmelt and heavy rains, are important to the health of floodplain
forests and wetlands, and to the maintenance of self-sustaining populations of wetland-
spawning fish, such as walleye and northern pike. Aquatic life that is dependent upon rivers
and floodwaters supports a variety of mammal and avian species. Unfortunately, most
wetlands within the area have experienced widespread draining, ditching, grazing, and
infestation by invasive plants, such as reed canary grass.

Natural Communities

According to correspondence from the USFWS (2013), no vegetation communities of special
concern or critical habitat occur within the construction workspaces associated with the
proposed Lake Michigan supply and return flow routes.

WDNR (2010c, 2011c, 2013c) identified vegetation communities of special concern (referred to
as “natural communities”) that may occur within the Lake Michigan supply and return flow
corridors. The pipeline alignments follow streets, alleys, bike paths, active and abandoned
railroad corridors, utility corridors, city and county lands, and previously disturbed areas, so
few impacts to natural communities are expected. Impacts to natural communities will be
coordinated with the appropriate state and federal agencies, avoided, and minimized.

Natural communities include Lake Michigan, inland waterways, wetlands, and terrestrial
habitats. However, discussion of all natural communities is included under “wetlands”
because most of the natural community types are wetland communities.

The WDNR identified the following natural communities that could exist along the pipeline
corridors in response to the Natural Heritage Inventory Environmental Review Request
submitted by the Waukesha Water Utility (WDNR, 2010c, 2011c, 2013c):
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e Southern dry mesic forest e Calcareous fen

e Southern mesic forest e Shrub-carr

e Southern dry forest e Southern tamarack swamp
e Mesic prairie e Northern wet forest

e Wet prairie e Floodplain forest

e Emergent marsh e Springs and spring runs

e Southern sedge meadow e Warm-water stream

e  Oxbow lake e Bird rookery

e Oak opening o Wet-mesic prairie

A habitat assessment was completed in July 2010 (Appendix 6-7) along the pipeline
corridors which provided field verification of potential habitat types. The field observations
noted specific natural communities at or immediately downstream of discharge locations
are limited to floodplain forests, emergent marsh, and warm-water streams.

Oak opening and wet- mesic prairie natural community were identified by the WDNR in
the most recent response to the Natural Heritage Inventory Environmental Review Request
for the proposed project submitted by the Waukesha Water Utility (WDNR, 2013c).
Evaluations of the oak opening and wet mesic prairie natural communities were added to
the exhibits in Appendix 6-5 and the following analysis. With the alignment of the proposed
project following street rights-of-way, impacts to natural communities were evaluated using
the results of the field work and available spatial data. Descriptions of the communities
affected and how they were evaluated include:

Bird Rookery
Bird rookeries require trees in or adjacent to open water or wetlands. Consequently, the
relative potential occurrence of bird rookery habitat was compared by determining the total
of all wetlands and all woodlands adjacent to bodies of water affected by the alternative.
With the absence of a GIS data set specific to bird rookeries, the relative ranking of low,
moderate, or high potential suitability was used. There has been no confirmed presence of a
bird rookery for any of the alternatives. Appendix 6-5, Exhibit 2 compares potential bird
rookery impacts.

Wet Prairie
Wet prairie shares characteristics with emergent aquatic communities. Thus, the relative
occurrence of potential wet prairie impacts utilized the WWI emergent marsh GIS data set
to evaluate potential wet prairie impacts. With the absence of a GIS data set specific to a wet
prairie, the relative ranking of low, moderate, or high potential suitability was used. There
has been no confirmed presence of wet prairie for any of the alternatives. Appendix 6-5,
Exhibit 2 compares potential wet prairie impacts.

Springs and Spring Runs
The Wisconsin Geological and Natural History Survey (WGNHS) maintains an inventory of
springs that was consulted to determine potential impacts to them. None was found within
the construction footprint of the Lake Michigan water supply alternatives or the return flow
alternatives. An analysis of springs potentially affected by groundwater drawdown had
been done previously (see maps in Appendix 6-3). Another analysis was conducted to
determine the number of WGNHS-documented springs within the project area for all
alternatives. With the availability of a specific GIS data set addressing springs, a comparison
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to the WGNHS data set was conducted. A ranking of low, moderate, or high suitability was
developed using the number of springs, instead of the number of acres, affected. Springs
and spring runs have been confirmed based upon literature documentation for the
groundwater supply alternatives within the groundwater drawdown areas. Appendix 6-5,
Exhibit 2 compares potential springs and spring run impacts.

Streams
Stream data are available through GIS data sets. A comparison was conducted using the
data, and the relative ranking of low, moderate, or high potential suitability based upon
acres impacted was used to evaluate impacts to streams listed as (slow, hard warm) by the
WDNR. There has been no confirmed presence of a slow, hard warm stream within any of
the alternatives. Appendix 6-5, Exhibit 2 compares potential stream impacts.

Oxbow Lake
No GIS data were available for oxbow lakes. The analysis for the potential of an oxbow lake
was conducted by observing the location of bodies of water on aerial maps and through the
habitat field survey conducted in 2010. There has been no confirmed presence of an oxbow
lake within any of the alternatives. Appendix 6-5, Exhibit 2 compares potential oxbow lake
impacts.

Emergent Marsh
Information on the presence and extent of emergent marshes was available through the
WWI. The relative comparison of the potential for an alternative to impact emergent marsh
habitat was conducted using GIS analysis. With the availability of a specific GIS data set, a
numeric comparison of acres was made. Appendix 6-5, Exhibit 3 compares potential
emergent marsh impacts.

Shrub-Carr Wetlands
Information on the presence and extent of the shrub-carr natural community is available
through the WWI which identifies shrub-carr as “scrub-shrub” wetland. The relative
comparison of the potential for an alternative to impact shrub-carr wetlands was conducted
using GIS analysis. With the availability of a GIS data set specific to shrub-carr
communities, a numeric comparison of acres impacted was made to conduct the relative
comparison. Appendix 6-5, Exhibit 3 compares potential shrub-carr impacts.

Forested Floodplain
Information on the potential location of the forested floodplain natural community was
analyzed using available GIS data sets for SEWRPC woodlands, WWI forested wetlands,
and Federal Emergency Management Agency (FEMA) floodplains. All areas of woodlands
and forested wetlands located within the mapped 100-year floodplain were assumed to
represent forested floodplain. The calculated numeric acreages were used as the basis
determining whether an alternative could affect a forested floodplain. Appendix 6-5,
Exhibit 3 compares potential forested floodplain impacts.

Mesic Prairie
A mesic prairie is an open grassland habitat. Because a mesic prairie GIS data set was
unavailable, information on the potential location of the mesic prairie natural community
was analyzed using available GIS data sets for the SEWRPC open lands and observations
made during the summer 2010 habitat assessment. The presence of open lands does not
necessarily mean mesic prairie would exist but using the SEWRPC open lands data set
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provides insight into the potential existence for this habitat type. With the absence of a GIS
data set specific to the mesic prairie, the relative ranking of low, moderate, or high potential
suitability based on open lands acreage and field observations was used. There has been no
confirmed presence of a mesic prairie for any of the alternatives. Appendix 6-5, Exhibit 2
contains the relative comparison of potential mesic prairie impacts.

Southern Sedge Meadow
A southern sedge meadow is an open wetland community. Because a southern sedge
meadow GIS data set was unavailable, information on the potential location of the southern
sedge meadow natural community was analyzed using available GIS data sets for WWI
emergent marsh. Southern sedge meadow is often found adjacent to emergent marsh;
consequently, emergent marsh is a good indicator of the potential presence of southern sedge
meadow. With the absence of a GIS data set specific to southern sedge meadow, the relative
ranking of low, moderate, or high potential suitability based on emergent marsh acreage was
used. There has been no confirmed presence of a southern sedge meadow for any of the
alternatives. Appendix 6-5, Exhibit 4 compares potential southern sedge meadow impacts.

Calcareous Fen
Calcareous fens occur in areas receiving carbonate-enriched groundwater. Because a GIS
data set for calcareous fen was unavailable, information on the potential location of the
calcareous fen natural community was analyzed using available GIS data sets for WWI
emergent marsh supplemented with 2010 field observations and communication with the
Vernon Marsh Wildlife Area manager, who is aware of known calcareous fen locations in the
Vernon Marsh Wildlife Area. Calcareous fens are often found adjacent to emergent marshes;
consequently, emergent marsh is a good indicator of potential presence of calcareous fen.
With the absence of a GIS data set specific to calcareous fen, the relative ranking of low,
moderate, or high potential suitability based on emergent marsh acreage and field
observations was used. There has been no confirmed presence of a calcareous fen for any of
the alternatives. Appendix 6-5, Exhibit 4 compares potential calcareous fen impacts.

Northern Wet Forest
The potential presence of northern wet forest was analyzed using WWI forested wetlands,
because a GIS data set specific to northern wet forest was unavailable. The presence of
forested wetlands does not necessarily mean a northern wet forest would exist but using the
WWI forested wetlands data set provides insight into the potential existence of this habitat
type. With the absence of a community-specific specific GIS data set, the relative ranking of
low, moderate, or high potential suitability based on forested wetlands acreage was used.
There has been no confirmed presence of a northern wet forest for any of the alternatives.
Appendix 6-5, Exhibit 5 compares potential northern wet forest impacts.

Southern Dry Forest
The potential presence of southern dry forest was analyzed using SEWRPC woodlands,
because a GIS data set specific to southern dry forest was unavailable. The presence of
woodlands does not necessarily mean a southern dry forest would exist but using the
SEWRPC woodlands data set provides insight into the potential existence for this habitat
type. With the absence of a GIS data set specific to southern dry forest, the relative ranking
of low, moderate, or high potential suitability based on woodlands acreage was used. There
has been no confirmed presence of a southern dry forest for any of the alternatives.
Appendix 6-5, Exhibit 5 compares potential southern dry forest impacts.
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Southern Dry Mesic Forest
The potential presence of southern dry mesic forest was analyzed using SEWRPC woodlands,
because a GIS data set specific to southern dry mesic forest was unavailable. The presence of
woodlands does not necessarily mean a southern dry mesic forest would exist but using the
SEWRPC woodlands data set provides insight into the potential existence of this habitat type.
With the absence of a GIS data set specific to southern dry mesic forest, the relative ranking of
low, moderate, or high potential suitability based on woodlands acreage was used. There has
been no confirmed presence of a southern dry mesic forest for any of the alternatives.
Appendix 6-5, Exhibit 5 compares potential southern dry mesic forest impacts.

Southern Mesic Forest
The potential presence of southern mesic forest was analyzed using SEWRPC woodlands,
because a GIS data set specific to a southern mesic forest was unavailable. The presence of
woodlands does not necessarily mean a southern mesic forest would exist but using the
SEWRPC woodlands data set provides insight into the potential existence for this habitat
type. With the absence of a GIS data set specific to southern mesic forest, relative ranking of
low, moderate, or high potential suitability based on woodland acreage was used. There has
been no confirmed presence of a southern mesic forest for any of the alternatives. Appendix
6-5, Exhibit 5 compares potential southern mesic forest impacts.

Southern Tamarack Swamp
The potential presence of southern tamarack swamp was analyzed using WWI forested
wetlands, because a GIS data set specific to southern tamarack swamp was unavailable. The
presence of forested wetlands does not necessarily mean a southern tamarack swamp would
be present but using the WWI forested wetlands data set provides insight into the potential
existence of this habitat type. With the absence of a community-specific GIS data set, the
relative ranking of low, moderate, or high potential suitability based on forested wetland
acreage was used. There has been no confirmed presence of a southern tamarack swamp for
any of the alternatives. Appendix 6-5, Exhibit 5 contains the relative comparison of potential
southern tamarack swamp impacts.

Oak Opening
An oak opening is an oak dominated savanna community in which there is less than 50
percent tree canopy. The potential presence of an oak opening community was analyzed
using SEWRPC open lands, because a GIS data set specific to an oak opening was
unavailable. The presence of open lands does not necessarily mean an oak opening would
exist but using the SEWRPC open lands data set provides insight into the potential existence
for this habitat type. With the absence of a GIS data set specific to oak opening, relative
ranking of low, moderate, or high potential suitability based on open lands acreage was
used. There has been no confirmed presence of an oak opening for any of the alternatives.
Appendix 6-5, Exhibit 5 compares potential oak opening impacts.

Wet-Mesic Prairie
Wet-mesic prairie shares characteristics with emergent aquatic communities. Thus, the
relative occurrence of potential wet-mesic prairie impacts utilized the WWI emergent marsh
GIS data set to evaluate potential wet-mesic prairie impacts. With the absence of a GIS data
set specific to a wet-mesic prairie, the relative ranking of low, moderate, or high potential
suitability was used. There has been no confirmed presence of wet-mesic prairie for any of
the alternatives. Appendix 6-5, Exhibit 2 compares potential wet-mesic prairie impacts.
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Natural Communities Near Return Flow Discharge Location

At the Root River Alignment 2 discharge location, natural communities potentially affected
by the return flow include mesic prairie, southern dry-mesic forest, emergent marsh, shrub-
carr, southern sedge meadow, and wet prairie (WDNR, 2013c). For those communities
potentially located immediately adjacent to the Root River, they would be adapted to water
level fluctuations and small changes in water level caused by return flow are not expected to
affect these communities significantly.

Natural communities other than those adapted to live immediately adjacent to waterways
may exist along the various alternatives and near the proposed return flow outfall location,
but because of their topographical location within the southeastern Wisconsin landscape
and distance from the discharge location, they are not likely to be affected by minor changes
in water elevations and flow. They could, however, be affected by pipeline construction or
groundwater drawdown, the impacts of which are described in Appendix 6-5 with a relative
comparison summary in Table 5-35.

Endangered and Threatened Species

Endangered and threatened species are described for all habitat types (Lake Michigan,
inland waterways, wetlands, and terrestrial habitats) under “Wetlands,” because the project
would have the greatest environmental impact on the wetland habitat type.

The Endangered Species Act of 1973 (16 U.S. Code (USC) 1531-1543, Public Law 93-205)
states that threatened and endangered plant and animal species are of aesthetic, ecological,
educational, historic, and scientific value to the U.S., and that those species and their
habitats must be protected. The Act protects fish, wildlife, plants, and invertebrates that are
federally listed as endangered or threatened.

A federally endangered species is one that is in danger of extinction throughout all or a
significant part of its range, with the exception of certain insect pests. A federally threatened
species is one that is likely to become endangered in the foreseeable future throughout all or
a significant part of its range. Species likely to become endangered or threatened in the
foreseeable future may be listed as proposed endangered or threatened, or of special
concern. Federal regulatory protection is also afforded to certain rare, natural vegetation
communities, or critical habitats.

In Wisconsin, WDNR describes threatened and endangered species as one of three
categories. An “endangered” species is one whose continued existence as a viable
component of the state’s wild animals or wild plants is determined by WDNR to be in
jeopardy on the basis of scientific evidence. A “threatened” species is one that appears
likely, within the foreseeable future and on the basis of scientific evidence, to become
endangered. A “special concern” species is one for which some problem of abundance or
distribution is suspected but not yet proved. The main purpose of the last category is to
focus attention on certain species before they become endangered or threatened.

Endangered and threatened species are characteristically in jeopardy because of ecosystem
disruptions, including destruction, alteration, or curtailment of habitats; overexploitation;
and the effects of disease, pollution, and predation. An individual species may be both state
and federally listed.

5-58 WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

The USFWS and the WDNR were contacted to determine federal- or state-listed species
known to occur within the project corridor.

Federal-Listed Species
According to correspondence from the WDNR and USFWS (2013c, 2013), one federally listed
threatened species occurred within a mile of the Lake Michigan (City of Oak Creek) Supply
Alignment 2, but does not intersect the project’s 75-foot construction corridor. The federally
listed species is the Prairie White-fringed Orchid. USFWS stated that the prairie white-fringed
orchid would not be expected within the projected area due to the historical nature of the
occurrence (USFWS, 2013). The City plans to consult with the USFWS before construction to
verify no federal-listed species have been identified within the selected workspace.

State-Listed Species
The City initiated consultation with WDNR Office of Energy, which assumes responsibility
for the review of endangered resources for utility projects and works closely with the
Bureau of Endangered Resources to implement the WDNR's policies and regulations
regarding protection of endangered resources. WDNR (2013c) identified several State listed
species as potentially intersecting the alignments and occurring within a mile of the
proposed Lake Michigan supply and return flow. Table 5-37 displays the total number of
species within a mile of the for the pipeline routes. The WDNR identified 31 NHI species
within a mile of the Lake Michigan (City of Oak Creek) Supply Alignment 2, but the
analysis showed potential habitat for only 10 of the 31 species intersects the alignment.
Similarly, the WDNR identified 29 NHI species within a mile of the Root River to Lake
Michigan Return Flow Alignment 2, but the analysis showed potential habitat for only 12 of
the 29 species intersects the alignment. Due to the pipeline alignments following previously
disturbed street rights-of-ways, few impacts to listed species are expected.

The City also consulted SEWRPC at the WDNR’s request to inquire about threatened or
endangered species or species of concern. The information obtained from SEWRPC is
available in several reports, by watershed, and is consistent with information on listed
species received from the WDNR.

Once the project has received regional approval, field surveys will be completed along the
selected route to confirm the presence or absence of the species listed by the WDNR.

The tables in Appendix 6-6 summarize the listed species associated with the proposed
project supply and return flow routes. In comparison to the alternatives, the proposed
project supply and return flow routes affect the smallest number of NHI species. The
attachment also documents correspondence with the WDNR and USFWS in regards to
threatened and endangered species.

5.1.3.2.2 Environmental Effects
Potential impacts to wildlife, natural community, and endangered resources fall into three
categories:

e Temporary — Temporary impacts are those that result only from construction. Use of
construction techniques that minimize impacts and that restore the construction area is
expected to limit temporary impacts to the duration of the construction period (typically
less than a year). Areas temporarily disturbed by pipeline construction would be
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restored to the same or better condition than what had existed initially. Temporary
impacts would occur for a Lake Michigan water supply and return flow.

e Permanent, associated with long-term groundwater drawdown that results in habitat-
type changes — An example of such an impact is groundwater drawdown in an
emergent marsh that causes the marsh habitat to decrease in areal extent and at least
partially transition to upland habitat.

e Permanent, associated with new aboveground infrastructure or aboveground pipeline
maintenance — Aboveground infrastructure includes access roads and other
aboveground structures. Pipeline corridor maintenance is a long-term impact in areas
where routine mowing may result in a permanent habitat type change. Habitat type
changes could occur in areas of natural vegetation where active maintenance is not
currently performed. The only above ground structure is a quarter acre pump station
associated with the Lake Michigan water supply and return flow. Section 5.1.2 (Inland
Waterways) discusses potential impact minimization and avoidance measures for the
major permanent impacts.

Impacts to Natural Communities

A natural community is an assemblage of different plants and animal species within a
specific habitat. Appendix 6-5, Exhibit 1 contains the WDNR’s description of each natural
community identified by the NHI inventory potentially near the project and therefore
potentially affected by the water supply and return flow routes. Exhibit 1 is provided
separately because of the sensitive nature of potential habitat locations for threatened and
endangered species.

An analysis of the NHI data received from the WDNR, supplemented by the findings from
the 2010 field observations and aerial imagery, was conducted for each natural community
to produce a relative comparison of impacts for the water supply and return flow routes.
Impacts were evaluated based on the assumption of a conventional excavation installation
technique without considering construction BMPs that could minimize impacts, such as
directional drilling for pipelines. The City of Waukesha will work with the WDNR and
other resource agencies to minimize natural community impacts with the proposed project.
The process for evaluating the natural communities is described below, with the relative
comparison for each route presented in Appendix 6-5, Exhibits 2 through 5 summarized
below.

Relative Comparison Method
Because natural community-specific data in acres were not directly available in GIS data sets
for all natural communities, general habitat information was used to generate a relative
comparison of the potential impact. For example, no GIS layer specific for the bird rookery
is available, so a relative comparison was conducted using other habitat-type information.
Conversely, the estimated acreage impact to the emergent marsh natural community is
available from the WWI GIS layer, and so the specific data were used for the analysis. The
procedure for evaluating each natural community is described as follows.
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The following suitability rating scale is meant to provide a measure of the potential of a
given route to contain the natural communities listed by the WDNR:

Absent — habitat is not present

Low potential suitability — Up to 10 acres
Moderate potential suitability —10 to 20 acres
High potential suitability — More than 20 acres

Summary of Natural Community Relative Comparisons
Evaluation of Appendix 6-5, Exhibits 2 through 5, indicated that alternatives to the
proposed project have the highest overall potential impact to natural communities. Impacts
to wetland areas and other natural communities from the Lake Michigan water supply and
return flow routes are largely temporary or several orders of magnitude less than those
associated with groundwater alternatives to the proposed project. Table 5-35 summarizes
the relative impact ratings ranked “high,” whereby impacts would occur for each water
supply and return flow route. All of the natural communities identified by the WDNR were
ranked as either “low suitability” or not applicable for the proposed project, in large part
because the pipeline alignment follows street rights-of-way.

TABLE 5-35
Summary of Natural Community High Suitability Ratings

Proposed Project High Suitability Ratings (Out of 18 Natural Communities)

Water Supply

Lake Michigan Supply
Lake Michigan (City of Oak Creek) Alignment 2 none

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 none

The comparison of impacts to natural communities was not carried forward because the
analysis was similar to that for the wetland and aquatic habitat categories already
documented.

The actual impacts to natural communities may vary from those presented here, depending
upon the final pipeline route, field verification of natural resources, and efforts to avoid,
minimize, and mitigate impacts to natural communities, but the analysis conducted
accurately depicts the relative impacts of the pipeline routes. The City of Waukesha will
work with the WDNR and resource agencies to avoid, minimize, and mitigate impacts
resulting from the project.

Impacts to Endangered and Threatened Species

Based on the consultation response from USFWS (2013), one federally-threatened species
historically occurred within the nearby vicinity of the Lake Michigan (City of Oak Creek)
Supply Alignment 2. The federally listed species was the Prairie White-fringed Orchid.
According to the correspondence, due to the historical nature of this occurrence, the USFWS
would not expect the Prairie White-fringed Orchid to still occur within the project area.
Once the project receives regional approval, field surveys will be completed along the
selected route to confirm the presence or absence of the listed species by the WDNR. By
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following previously disturbed street rights-of-way, impacts to the prairie white-fringed
orchid are unlikely.

The USFWS was contacted for further information on the federally threatened plant and any
critical habitats of concern. USFWS stated that “if there is a lag between plan completion
and construction this office should be contacted for updated species and critical habitat
information [which is] updated every 6 months.” The City will resume consultation with the
USFWS before construction to comply with its request and to meet requirements to protect
federal-listed species or critical habitat.

The City selected pipeline routes through areas already developed or disturbed to minimize
impacts to endangered and threatened species. The City will work with regulatory agencies
to identify locations where such species could be affected and take measures to minimize
impacts. Most of the project footprint for all alternatives is associated with pipeline
construction, and the impacts of construction will be temporary.

Operational impacts are associated with the aboveground structures. The Lake Michigan
water supply and return flow routes have insignificant operational surface impacts. Land
Use Section 5.2.1.2, Table 5-41, summarizes the temporary construction and operational
surface impacts.

The City coordinated with the WDNR to conduct a habitat assessment at locations along
alternative infrastructure alignments in the summer of 2010. The information obtained was
incorporated into identifying natural communities at locations along the alternative
alignments and incorporated qualitatively in the analysis below. The proposed project
which follows previously disturbed street right-of-ways was qualitatively reviewed using
aerial imagery. The habitat assessment report is included as Appendix 6-7.

Relative Comparison of Endangered Species Impacts
The Lake Michigan water supply and return flow routes were analyzed for the impacts they
could have on preferred habitat for threatened, endangered, or species of special concern.

Habitat Comparison
The preferred habitat for threatened species, endangered species, and species of special
concern was summarized. SEWRPC land use data were used to document habitat affected.
A 15-foot-wide permanent pipeline maintenance corridor was assumed to calculate
permanent impacts where land was not already developed or within existing utility or
transportation right-of-ways.

Temporary impacts for pipelines assumed a larger impact area to compensate for machinery
and material staging for installing the pipeline. A 75-foot-wide temporary pipeline
construction easement was assumed to calculate temporary impacts. After the pipeline is
constructed, the construction area will be restored to a condition similar to or better than
what existed prior to construction in accordance with recommendations from the WDNR
and applicable resource agencies. Permanent impacts for pipelines exist only where long-
term pipeline maintenance requires a change in land use. For example, existing
transportation and utility corridors are already routinely maintained, so no additional
maintenance of those areas would be needed. Long-term impacts from pipeline corridors
are associated mainly with forest and scrub-shrub habitat areas, where new tree growth
would conflict with maintenance goals.

5-62 WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

Appendix 6-5, Exhibit 6, summarizes the temporary and permanent impacts. The tabulated
data indicate that the dominant land uses affected by the proposed Lake Michigan water
supply and return flow routes are transportation and residential.

Table 5-36 summarizes the permanently affected acres of wetlands and all land uses.

TABLE 5-36
Summary of Permanent Land Impacts to Wetlands and Total Acreage

Proposed Project Wetland Impacts@ (acres) Total Impacts (acres)

Lake Michigan Water Supply
Lake Michigan (City of Oak Creek) Alignment 2 <1 <1

Return Flow for Lake Michigan Water Supply
Root River to Lake Michigan Alignment 2 <1 <1

aWetland types include emergent/wet meadow, scrub/shrub, forested, open water, other (filled/drained and
flats/unvegetated wet soil areas), and no surface water.

Endangered Resource Inventory
The endangered resources are reviewed together in this wetlands section for all habitat
types (wetland, aquatic, and terrestrial) because the species most affected by the proposed
project are species with wetland habitat preferences.

Preferred habitat requirements for each of the threatened, endangered, and species of
special concern, based upon NHI information, was summarized and correlated with
SEWRPC land use types. For example, species listed by NHI as requiring forest habitat were
categorized as woodland species according to the SEWRPC land use designations. It should
be noted, that depending upon NHI habitat requirements, a particular species may be
associated with multiple SEWRPC land use designations. The list of species, their habitat
preferences, and the corresponding SEWRPC land use designation assignments are
included in Appendix 6-5, Exhibits 7 and 8. Exhibits 7 and 8 are provided separately due to
the sensitive nature of the potential habitat locations for threatened and endangered species.
Each water supply and return flow route has a separate list of species.

Once each listed species was assigned to a SEWRPC land use, the number of occurrences for
each land use type was calculated and used to determine which land use types are more
likely to represent habitat for listed species. Appendix 6-5, Exhibit 9 compares rare species
habitat occurrences by land use type. Individual wetlands types (emergent marsh, forested
wetland, etc.) were used to designate habitat requirements for individual species, but all
wetlands types were added together to simplify comparison.

Table 5-37 lists the land uses that scored highest for habitat requirements, the relative
occurrence of habitat requirements for the top four habitat types (accounting for more than 90
percent of all listed species), and the total number of NHI species within a mile of each route.
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TABLE 5-37
Relative Occurrence of State- and Federal-Listed Species per Land Use for the Proposed Project
Relative Comparison of Wildlife, Natural Community, and Endangered Resources

Total Listed
Open Surface Species per
Proposed Project Lands Woodlands Water Wetlands? Route
Lgke Michigan (City of Oak Creek) 11% 20% 20% 45% 31
Alignment 2
Return Flow for Lake Michigan Water Supply
Root River to Lake Michigan Alignment 2 12% 21% 19% 42% 29

Sources: SEWRPC Land Use Data and Wisconsin Dept. of Natural Resources, Natural Heritage Inventory Results

@Includes all wetland types, including, emergent/wet meadow, scrub-shrub, forested, open water, and other. See
Exhibit 6, Appendix 6-5.

Summary of Potential Listed Species Impacts
Appendix 6-5, Exhibit 9 and Table 5-37 show that wetlands habitat is needed for almost half
the listed species habitat requirements along the supply and return flow routes. Of all
habitats affected by the supply and return flow routes, wetlands have the greatest potential
to provide habitat for listed species. For both the proposed supply and return flow routes,
the amount of wetland habitat acres temporarily affected by the pipeline route is less than 1
acre. Exhibit 6 in Appendix 6-5 contains a comparison of the amount of wetland habitat
acres temporarily and permanently affected by the Lake Michigan Supply (City of Oak
Creek) Alignment 2 pipeline route and the Root River to Lake Michigan Alignment 2 return
flow pipeline route. The proposed project permanently affects the smallest number of
wetland acres (0.01 acre). As such, the proposed water supply and return flow would be
expected to have minor adverse impacts to listed species habitat.

The comparison of impacts to listed species was not carried forward, because the listed
species impact analysis is similar to the wetland impacts and aquatic habitat impacts and
the listed species predominantly require wetland habitats. Once regional approval for the
project has been received, further field surveys will be completed to confirm the presence or
absence of the species listed by the WDNR. The City will work closely with the WDNR and
other resource agencies as needed to avoid, minimize, or mitigate impacts to threatened or
endangered species.

Should a threatened or endangered species be positively identified within the construction
workspace, the City will:

e Avoid or minimize impacts to the species wherever feasible
e Stage construction to limit disturbance during sensitive time periods
e Conduct temporary removal by an approved scientist following established protocols

5.1.3.2.3 Functional Values

Until the latter half of the 20th century, wetlands often were viewed as wastelands, useful
only when drained or filled. Wetlands are now known to provide critical habitat for
wildlife, water storage to prevent flooding and improve water quality, and recreational
opportunities for wildlife watchers, anglers, hunters, and boaters. These are known as
“wetland functional values.” Wetlands provide the following different functions:
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e Biodiversity of plants for food and shelter for many animal species at critical times
during their life cycles

e Creating critical habitat for feeding, breeding, resting, nesting, escape cover, or travel
corridors

e Essential habitat for smaller aquatic organisms in the food web, including crustaceans,
mollusks, insects, and plankton

e Retention of stormwater to prevent rain and melting snow from rushing toward rivers
and lakes, and reducing floodwater from rising streams

e Capacity in plants and soils to store and to filter pollutants, ranging from pesticides to
animal wastes

e Protection against erosion by absorbing the force of waves and currents and by
anchoring sediments. Roots of wetland plants bind lakeshores and streambanks,
providing further protection.

e Wetlands can provide a valuable service of replenishing groundwater supplies.

¢ Open space in landscapes which are under development pressure, and have rich
potential for hunters, anglers, scientists, and students (WDNR, 01/2012a)

Affected Environment

The proposed project has impacts upon wetlands, summarized in Section 5.1.3 (Wetlands),
but is less than 1 acre of impacts each for water supply and return flow pipeline alignments
for the proposed project.

All water supply and return flow routes follow utility and transportation corridors to
minimize disturbance to wetlands. These existing utility and transportation corridors make
use of previously disturbed areas that are developed or actively maintained in order to
minimize impacts. Some utility corridors have paved or gravel access roads; unpaved
corridors generally are maintained by removing woody vegetation and mowing. Most
impacts to wetland functional values will be temporary.

Environmental Effects

Wetland impacts will be temporary during construction of pipelines. Impacts will be
avoided or mitigated by constructing pipeline within previously disturbed areas and
employing post-construction restoration techniques. During construction, only the trench
line will be excavated, taking care to segregate topsoil from subsoil to the extent possible.

When crossing wetlands, construction techniques will be agreed upon with regulators to
minimize impacts. Potential approaches could include building a temporary travel lane
using timber mats or other similar materials, unless equipment can be supported without
rutting that causes soil mixing. Subsoil and topsoil will be replaced to cover the installed
pipeline in the correct order. Seed-free mulch or erosion control matting will be applied
with appropriate seeding to meet restoration goals and to minimize the duration of
temporary impacts.
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5.1.4 Groundwater

The impact of groundwater withdrawals on surface water is a concern in Wisconsin, and
human-induced and natural groundwater shortages occur. Regional aquifers and
groundwater resources were identified for the areas underlying the supply and return flow
routes. Aquifer data from published reports are provided by county. Groundwater quality
data are provided by region and should be considered summary data.

The USEPA designates sole-source aquifers as part of its Wellhead Protection Program.
There are no designated sole-source aquifers in the State of Wisconsin (EPA, 2010a).

5.14.1 Aquifers and Water Use

5.1.4.1.1 Affected Environment

The major aquifers in Waukesha and Milwaukee counties are the Quaternary and Late
Tertiary unconsolidated sand and gravel aquifer, and Cambrian-Ordovician sandstone
aquifer. Historical use of the aquifers is summarized below and discussed further in the
Water Supply Service Area Plan, Volume 2 of the Application.

Shallow Aquifer

The unconsolidated sand-and-gravel aquifer consists of layers and lenses of sand and gravel
interspersed with fine-grained or other low-permeability deposits. Well yields vary and are
dependent on the permeability and thickness of the sand and gravel at any give location.
Recharge occurs through infiltration through surface soils and directly into the aquifer. The
shallow aquifer is known locally as the Troy Bedrock Valley Aquifer. The formation contains
up to 500 feet of glacial deposits in its deepest parts (SEWRPC, 2010b). It is a source of water
supply for the Villages of Mukwonago and East Troy, and the Cities of Waukesha and
Muskego. The aquifer is hydraulically connected to sensitive environmental resources,
including the Vernon Wildlife Area, Pebble Brook (a Class II trout stream), and Pebble Creek.
The City currently obtains approximately 20 percent of their annual water supply from this
aquifer. The Water Supply Service Area Plan, (Volume 2 of the Application) provides
additional detail on the use of the shallow aquifer for water supply in the City of Waukesha.

Deep Aquifer

The sandstone aquifer consists of alternating sequences of Cambrian- and Ordovician-age
sandstone and dolomite, along with some shale. The sandstone aquifer underlies a low
permeability layer called the Maquoketa shale. Due to the thickness of the sandstone
aquifer, large water quantities can be produced from wells within the aquifer. The City’s
deep aquifer wells are constructed to depths greater than 2,100 feet and withdraw water
from 800 to 1,000 feet below ground. Since the nineteenth century (SEWRPC, 12/2010, pp.
108-09), the deep aquifer has been drawn down 500 to 600 feet. The deep aquifer supplies
approximately 80 percent of annual water supply for the City of Waukesha.

Near Waukesha, recharge of this aquifer occurs further west where the Maquoketa shale
does not exist. Figures 5-2 through 5-4 illustrate the constraints limiting recharge of the deep
aquifer near the City of Waukesha.
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FIGURE 5-2
Flow of Groundwater in the St. Peter Sandstone Deep Aquifer
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The Precambrian aquifer is present throughout Wisconsin. The Precambrian crystalline
bedrock aquifer consists of all rocks of Precambrian age that underlie Wisconsin, primarily
granitic and metamorphic rocks. The crystalline bedrock aquifer directly underlies the

WBG070113085226MKE 5-67



ENVIRONMENTAL REPORT FOR WATER SUPPLY ALTERNATIVES

sandstone aquifer (Deep FIGURE 5-4
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Potential impacts to springs were evaluated under Natural Communities in Section 5.1.3.2

(Flora and Fauna).

5.1.41.2 Environmental Effects

Potential impacts to the aquifers present near the supply and return flow routes being
considered can be divided in to two categories: temporary construction-related impacts and
long-term operational impacts.

Temporary construction impacts to shallow aquifers resulting from construction and
placement of a 30-inch water main to the City generally less than 10 feet deep are not
expected to be significant. Temporary impacts may include short-duration trench-
dewatering efforts. It is anticipated that the shallow aquifers would return to
preconstruction conditions following construction.

Long-term impacts related to the operation of a Lake Michigan supply and return flow will
cause natural replenishment of the deep aquifer system since the deep aquifer will no longer
be used by Waukesha as a water supply source.

Shallow Aquifer

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
Withdrawal from Lake Michigan would not involve groundwater withdrawals, except for
the emergency purposes described in the Water Supply Service Area Plan. As a result, no
adverse impacts to aquifers would occur. Withdrawal from Lake Michigan with return flow
would have an insignificant change in lake water levels because of the volume of water
present, and thus is not expected to result in adverse affects to regional aquifer supplies
influenced by Lake Michigan.

Root River to Lake Michigan Return Flow Alignment 2
The impacts of the Root River return flow on groundwater are expected to be insignificant.
Because of the small change in Lake Michigan tributary water depth from return flow,
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significant adverse affects are not expected to regional aquifer supplies that are influenced
by a Lake Michigan tributary.

Deep Aquifer

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A water supply from Lake Michigan would involve discontinuing use of the deep aquifer
except for emergency conditions when the Lake Michigan supply was temporarily
unavailable. Thus, no adverse impacts to groundwater aquifers would occur. No longer
using the deep aquifer would have the benefit of a partial rebound of the deep aquifer
groundwater level.

Root River to Lake Michigan Return Flow Alignment 2
Groundwater impacts from Root River to Lake Michigan return flow are expected to be
insignificant. Because of the small change in a Lake Michigan tributary water depth from
return flow, no adverse effects to regional deep aquifer supplies are expected.

Springs

Lake Michigan Water Supply (City of Oak Creek) Alignment 2
A water supply from Lake Michigan would not affect springs. As a result, no adverse
impacts to springs would occur. Springs are absent from the Lake Michigan pipeline routes
based upon the WGNHS spring inventory.

Root River to Lake Michigan Return Flow Alignment 2
The Root River to Lake Michigan return flow impacts to springs are expected to be
insignificant. Springs are absent from the pipeline corridor based upon the WGNHS spring
inventory.

5.1.4.1.3 Environmental Effects Comparison: Groundwater—Aquifers and Water Use
Adverse impacts from changes to groundwater are summarized below. Impacts were
compared based upon Table 5-38. Table 5-39 summarizes the impacts to groundwater.

TABLE 5-38
Environmental Impact Category Description: Groundwater Resources

Deep Aquifer Shallow Aquifer Baseflow Reduction Streams from

Category

Drawdown

Drawdown

Groundwater Pumping

No adverse impact

Minor adverse
impact

Moderate adverse
impact

Significant adverse
impact

Rebound or no
additional drawdown

Pumping contributes
less than 50 feet of
drawdown

Pumping contributes
between 50 and 149
feet of drawdown

Pumping contributes

greater than 150 feet of

drawdown

No drawdown

Less than 5 feet

5 feet to 49 feet

Greater than 50
feet

No stream flow reduction

Up to 25% reduction in warm water
streams; Up to 15% reduction in cold
water streams

Greater than 25%, but less than 50%
reduction in warm water streams;
Greater than 15%, but less than 25%
reduction in cold water streams

50% or more reduction in warm water
streams; 25% or more reduction in cold
water streams
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TABLE 5-39
Proposed Project Environmental Impact Comparison Summary: Groundwater Resources
Proposed Project Groundwater Resources
Water Supply
Lake Michigan (City of Oak Creek) Alignment 2 No adverse impact

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 No adverse impact

Lake Michigan Water Supply (City of Oak Creek) Alignment 2

The Lake Michigan water supply would eliminate the need for pumping the deep aquifer,
which would cause a partial rebound in the deep aquifer in the City of Waukesha. The
Return Flow Plan (Volume 4 of the Application) has been designed to meet the Compact
requirements with a maximum return flow rate equivalent to the maximum withdrawal rate
that also minimizes out of basin water in return flow. Withdrawal from Lake Michigan with
return flow protects lake volume, and therefore it is not anticipated that withdrawal from
the lake would result in adverse effects to regional aquifer supplies influenced by Lake
Michigan. Lake Michigan water supply consequently produces no adverse impact on
groundwater resources.

Root River to Lake Michigan Return Flow Alignment 2

Because of the small change in the Lake Michigan tributary water depth with return flow,
no significant adverse impacts to regional aquifer supplies that are influenced by a Lake
Michigan tributary are expected. Return flow to the Root River consequently would have no
adverse impact on groundwater resources.

5.1.4.2 Groundwater Quality

5.1.42.1 Affected Environment
Aquifer Water Quality

Shallow Aquifer
The unconsolidated sand-and-gravel aquifer consists of layers and lenses of sand and gravel
interspersed with other fine-grained or low-permeability deposits. Well yields vary and are
dependent on the permeability and thickness of the sand and gravel at a particular location.
Recharge occurs through infiltration through surface soils and directly into the aquifer.

Groundwater from the shallow aquifer may contain iron, manganese, and arsenic.

Deep Aquifer
The sandstone aquifer consists of alternating sequences of Cambrian- and Ordovician-age
sandstone and dolomite, along with some shale. The sandstone aquifer underlies a low
permeability layer called the Maquoketa shale. Due to the thickness of the sandstone
aquifer, large water quantities can be produced from wells within the aquifer.

The City of Waukesha’s groundwater supply has radium levels up to three times the
USEPA’s drinking water maximum contaminant level (MCL) of 5 picocuries per liter
(piC/L). The naturally occurring radioactive isotopes radium-226 and radium-228 are
present in the aquifer because of parent elements in the sandstone. The radioactive isotopes
are known to be carcinogenic (WDNR, 02/2012). The concentration of radium in the City’s
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groundwater supply is as high as 15 piC/L, among the highest in the country for a potable
water supply.

City of Waukesha deep wells have observed high total dissolved solids (TDS). One well had
TDS concentrations greater than 1,000 mg/L and was rehabilitated by blocking part of the
well hole to reduce TDS, but in doing so well capacity was reduced more than 35 percent.
Well capacity is also expected to decrease from the deep wells if the groundwater elevation
continues to drop. Currently it is now more than 600 feet below predevelopment levels. The
declining water level causes water quality problems in the form of increased TDS, radium,
and gross alpha levels.

Existing Contamination Sites

Areas in Wisconsin where groundwater is most susceptible to contamination are those
where most of the groundwater is stored in shallow aquifers (Schmidt, 1987). The WDNR
Bureau of Remediation and Redevelopment oversees the Remediation and Redevelopment
(RR) Program and has a Web-based mapping system —RR Sites Map (WDNR, 01/2013b) —
that contains information about contaminated properties and other activities related to the
investigation and cleanup of contaminated soil or groundwater in Wisconsin. The RR Sites
Map GIS registry layers contain groundwater contamination sites and groundwater and soil
contamination sites. The GIS registry (WDNR, 2013a) yielded the following information
about contaminated sites along the various pipeline routes:

e Lake Michigan-Oak Creek Supply Alignment 2—no contamination sites
e Root River to Lake Michigan Return Flow Alignment 2— one closed soil-contamination site

According to the WDNR's online tracking system, which is part of the WDNR
Contaminated Lands Environmental Action Network (CLEAN), Milwaukee County has
approximately 5,288 environmental repair (ERP) and leaky underground storage tank
(LUST) sites, Racine County has approximately 807 ERP and LUST sites, and Waukesha
County has approximately 1,667 ERP and LUST sites (WDNR, 2013b).

5.1.4.2.2 Environmental Effects
Environmental effects on groundwater quality could occur either from the construction
process or from operation and maintenance.

Potential groundwater impacts from spills of heavy equipment fuel, lubrication oil, or
hydraulic oil as a result of construction will be minimized by implementing BMPs for
storing such materials, refueling equipment, developing and implementing a spill
prevention plan, and cleaning up lost materials that may present a danger to the aquifer.
Preventive measures will be implemented to avoid such spills, including compliance with
refueling zone practices. While BMPs will be used to prevent spills from occurring, if a spill
were to occur, the material will be cleaned up to meet WDNR requirements. The volumes of
petroleum-based fluids used during construction are likely to be minor, and so construction
is not expected to represent a significant impact to regional aquifers. Prior to construction,
the City will work with the applicable resource and municipal agency stakeholders to
identify any high-risk areas for petroleum spills and coordinate the development of
appropriate BMPs to protect important resources.
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Aquifer Water Quality

Because the deep aquifer has had increasing TDS and gross alpha concentrations, continued
pumping of the deep aquifer would continue to cause water quality to decline. A Lake
Michigan water supply and return flow would lead to a partial recovery of the deep aquifer
water level, which in turn could lead to better water quality.

Existing Contamination Sites

Since one ERP and LUST site occurs within the proposed return flow 75-foot-wide
construction corridor and a significant number of ERP and LUST sites occur with Waukesha
and Milwaukee counties, contaminated groundwater could be encountered during
construction and operation. For final design, the City will work with WDNR to manage the
crossing of contaminated-groundwater areas. If groundwater contamination is encountered,
the City will work with the appropriate agencies to handle it appropriately.

5.1.4.2.3 Environmental Effects Comparison: Groundwater Quality

Operational impacts upon groundwater quality are associated with whether the deep
aquifer continues to be used as a groundwater supply. Consequently, no additional
comparison of groundwater quality is provided.

5.2 Terrestrial Resources

Terrestrial resource evaluations include considering impacts to geomorphology and soils as
well as flora and fauna. Each is discussed below.

5.2.1 Geomorphology and Soils

This section provides information about the geomorphology and soils for water supply and
return flow routes. The pipeline alignments overlaid onto a USGS map are found in
Appendix 3-1 of Section 3.

5.2.1.1 Surficial and Bedrock Geology

5.2.1.1.1 Affected Environment
The maps in Appendix 6-8 show bedrock geology and surficial deposits for the State of
Wisconsin and were the basis for preparation of this section.

Installation of water mains will require trenching to shallow depths of less than 10 feet. As a
result, the supply and return flow routes are not expected to encounter significant bedrock
and will have negligible temporary impacts to surficial geology during construction.
Aboveground structures, will not involve construction or excavation deeper than 10 feet.
Therefore will have only minor impacts on surficial geology.

Waukesha County exhibits the following types of bedrock: Silurian dolomite, Ordovician
Maquoketa Formation of shale and dolomite, and Ordovician Sinnipee Group of dolomite,
along with some limestone and shale. The project traverses only the Silurian dolomite bedrock
areas, while the Ordovician Maquoketa Formation and Sinnipee Group exist in the western
portion of the county (UW-Ext, 2005). The same depths to bedrock in Milwaukee County that
are described above also exist within Waukesha County. Surficial deposits within Waukesha
County are as follows: the very eastern edge of the county has clay deposits, similar to
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Milwaukee County, but further west of the county, a mixture of sand and sand/ gravel
deposits become dominant, with small, isolated areas of clay (WDNR, 2010b).

Bedrock within Milwaukee County is dominated by Silurian dolomite, which is a
sedimentary carbonate rock, but it also has very limited areas of Devonian dolomite and
shale in the northeastern corner of the county (UW-Ext, 2005). The west central portion of
the county, where the project is located, ranges in depth to bedrock from 100 feet to 50 feet,
and 50 feet to 5 feet below the surface (WDNR, 2010a). All of Milwaukee County exhibits
clay deposits, except for the northeast corner and the southern edge, where there are very
small areas of sand and gravel surficial deposits (WDNR, 2010b).

There are no known geologic faults within Milwaukee, Racine, or Waukesha counties, and
no known faults in Wisconsin have moved in millions of years. There are no recent faults or
folds in Wisconsin (USGS, 2010a, b, c).

5.2.1.1.2 Environmental Effects

All water supply and return flow pipeline routes would cross similar geology. Information
obtained from the geologic resources present will be used to develop the detailed design of
the pipeline material, trench, and construction approaches. Construction within these
geologic features is commonplace in southeastern Wisconsin. The WDNR has design review
practices in place under the water supply review and wastewater plan review for design
drawings and specifications for pipeline projects. No significant impacts to the local geology
are expected from the proposed project.

5.2.1.2 Land Use

This section discusses land uses within corridors that could be affected by construction or
operation. It identifies sensitive land uses near the routes, including residential areas,
hospitals, public lands, recreation areas, and other similar special use areas. Except for the
pump station for the Lake Michigan supply and return flow, all land will revert to existing
land use after construction and consequently, little change and no adverse impact is
anticipated.

5.2.1.2.1 Affected Environment

Land use data was assembled from the 2000 SEWRPC Digital Land Use Inventory and 2005
SEWRPC Park and Open Space Sites, both produced by SEWRPC’s Land Use and GIS
Divisions. The following descriptions were used in classifying land use in this section:

o Residential. Two-family and multifamily low-rise (up to three stories) and multifamily
high-rise (four or more stories) buildings and low-, medium-, and high-density areas.

o Commercial and Industrial. Retail sales and service intensive areas; manufacturing,
wholesaling and storage areas; and unused lands designated commercial or industrial.

o Transportation and Communication Utilities. Freeways, expressways, streets, and truck
terminals; off-street parking areas; rail-related rights-of-way; and communication and
utility areas/structures.

o Government and Institutional. Administrative, safety, or assembly areas, both local and
regional; educational areas (local and regional); and cemeteries.
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e Recreational Areas. Land-related recreational areas, both public and nonpublic.

o Agricultural Lands. Cropland, pasture, lowland pasture, farm buildings, and other
agricultural areas.

e Open Lands. Urban and rural open areas.
e  Woodlands. Open lands that are forested.
e Surface Water. Open lands that are bodies of water.

o Wetlands. Wetland areas in designated open land, transportation, and
communication/ utility areas.

Table 5-40 summarizes the total land impacts expected by the Lake Michigan supply and
return flow routes.

TABLE 5-40
Summary of Land Acreage Impacts

Land Affected (acres)

Proposed Project Overall? During Operation®

Lake Michigan Water Supply
Lake Michigan (City of Oak Creek) Alignment 2°¢ 176.8 0

Return Flow for Lake Michigan Water Supply
Root River to Lake Michigan Alignment 2° 183.7 0

@ Includes areas affected by the supply and return flow routes, both temporary and permanent.

b Includes land disturbed during construction also regarded as permanent workspace, including new
aboveground structures and new access roads.

¢ A pump station may be required from the water provider. If required, it is expected to only be approximately
0.25 acres of impact and will be sited to minimize impacts.

4 Aboveground structures may include a pump station, to be constructed within the Waukesha WWTP site in a
previously disturbed area.

5.2.1.2.2 Environmental Effects

Table 5-41 (see next page) provides quantitative data for land use types affected by
temporary construction impacts and the operational impacts of the supply and return flow
routes. Most of the land affected is categorized as transportation and communication
utilities, most of which is made up of the roadways affected by the routes. This emphasizes
the fact that the pipelines associated with this project primarily use public rights-of-way or
utility corridors. Impacts are evaluated assuming a 75-foot right-of-way for construction.
Note that Table 5-41 uses SEWRPC land use data. The SEWRPC wetland land use data is
different from the WWI wetland data. Consequently, wetland acreage is different between
Table 5-32 and Table 5-41. WWI wetland data was used for wetland analysis while SEWRPC
wetland data was used for land use analysis.
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TABLE 5-41
Land Use Impacts in Acres

Transportation &

Commercial &  Communication/ Government.  Recreational ~ Agricultural ~ Open Surface
Route Residential  Industrial Utilities & Institutional Areas Lands Lands  Woodlands Water Wetlands Total?
Supply Routes
Lake Michigan (City 5.60 0.25 165.57 0.36 0.25 2.62 1.18 0.48 0.00 0.49 176.79
of Oak Creek)
Alignment 2°

Return Flow for Lake Michigan Water Supply

Root River to Lake 6.39 0.43 167.62 1.13 0.22 3.92 3.51 0.09 0.05 0.36 183.70
Michigan
Alignment 2°

Source: SEWRPC (2000).

@ Represents the total land that had a specific land use designation within the SEWRPC Digital Land Use Inventory.

b Lake Michigan supply and return flow routes share the same workspace for about 15 miles. Actual land use totals would consequently be less than reported if a
Lake Michigan Supply (City of Oak Creek) Alignment 2 and a Root River Alignment 2 return flow alternative are approved.
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The return flow route follows streets, alleys, bike paths, active and abandoned railroad
corridors, utility corridors, city and county lands, and previously disturbed areas. Table 5-42
includes the percentage of alignment closely associated with transportation corridors. Land
designated for transportation use account for the vast majority of the area potentially affected
by the proposed supply and return flow routes. Using previously disturbed areas that are
developed or actively maintained minimizes disturbance to land uses and natural resources.

TABLE 5-42
Use of Existing Transportation Corridors

Percent Existing

Water Supply or Return Flow Route Transportation Corridors
Lake Michigan (City of Oak Creek) Alignment 2 94
Root River to Lake Michigan Alignment 2 95

The second largest land use category that could be affected under the proposed water
supply and return flow routes is residential. The residential land within the assumed 75-foot
construction corridor borders roads. The majority of residential land that could be affected
by either alignment is described as single family low density. The construction corridor may
be further minimized to avoid private property or temporary construction easements will be
obtained by the City.

Once the proposed project has been constructed, land with temporary impacts from pipeline
construction will be restored to or allowed to revert to its previous use.

5.2.1.2.3 Access Roads

Existing roads and highways would be used to gain access to workspaces along the supply
and return flow routes, for both construction crews and delivery of pipe and equipment.
Equipment would be moved across public roads that intersect workspaces as work
progresses. This would be done in accordance with applicable safety requirements and with
due regard for maintenance of existing road surface conditions. Use of access roads during
the construction period would have a similar effect as other construction activities on
adjacent land uses.

No new access roads would be required for the Lake Michigan supply or return flow.
Existing public or private roads would be used. Table 5-43 summarizes proposed new
access roads for each route.

TABLE 5-43
Access Roads

Proposed Project New Access Roads Acreage Affected by New Roads

Lake Michigan Water Supply
Lake Michigan (City of Oak Creek) Alignment 2 None proposed? —

Return Flow for Lake Michigan Water Supply
Root River to Lake Michigan Alignment 2 None proposed? —

a Access is anticipated to be from existing municipal roadways and trails.
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5.2.1.2.4 Aboveground Structures

Under the supply and return flow routes, all water main pipelines would be installed
underground through Milwaukee or Waukesha counties. Table 5-44 summarizes the
proposed aboveground structures and acreages associated with each of the route.

TABLE 5-44
Aboveground Structures

Proposed Project Structures Acres

Lake Michigan Water Supply

Lake Michigan (City of Oak Creek) Alignment 2 Pump station? —

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Alignment 2 Pump station® —

a If the water provider requires a pump station, it will be sited to minimize impacts. If required, it is expected
to only be approximately 0.25 acres of impact.
b Will be constructed within the Waukesha WWTP site, in a previously disturbed area.

5.2.1.25 Residential and Commercial Areas

The supply and return flow routes will be constructed to minimize impacts to residences.
Four single private buildings in the City of Franklin, Milwaukee County, are partially located
within the estimated 75-foot-wide construction corridor of the proposed supply project. The
pipeline corridor is planned to be within existing street rights-of-way. These impacts should
be able to be minimized by adjusting the construction technique at these locations. Based on a
review of aerial photography, the structures appear to be two garages, one apartment
complex and one storage shed. The City will coordinate with the owners of each structure if
the proposed project is approved and minimize or avoid this impact. Appropriate mitigation
measures will be taken to restore properties disturbed during construction.

Public or Conservation Land and Natural, Recreational, or Scenic Areas

The routes were evaluated to identify Public or Conservation Land and Natural,
Recreational, or Scenic Areas within the respective routes” 75-foot-wide construction
corridor. Table 5-45 summarizes the Public or Conservation Land and Natural, Recreational,
or Scenic Areas within or adjacent to proposed workspaces. Public or Conservation Land
and Natural, Recreational, or Scenic Areas may include the following:

Federal or state wild and scenic rivers

USFWS designated areas, USDA Forest Service areas
U.S. National Parks

National Wilderness Areas

National Trails System

National Historic Landmarks

Critical habitat areas of NOAA Fisheries

State designated natural areas and state managed lands
State, county, and/or city parks

Golf courses and athletic fields

Designated green space corridors

School properties
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TABLE 5-45
Public or Conservation Lands within or Adjacent to the Proposed Project

Acres within Proposed 75-ft
Route Name Name of Resource Construction Workspace

Lake Michigan Water Supply

Lake Michigan (City of Oak Franklin Woods Nature Center 0.65
Creek) Alignment 2 )
Hidden Lakes Park 0.38
Hillcrest Park 0.04
Park Arthur 0.48
Prospect Hill School 0.62

Return Flow for Lake Michigan Water Supply

Root River to Lake Michigan Buchner Park 0.09
Alignment 2 Carroll College (Athletic Fields) 0.05
Catholic Memorial High School 0.15
Fox River Sanctuary <0.01
Hidden Lakes Park 0.38
Park Arthur 0.48
Prospect Hill School 0.62
Randall School 0.18
Root River Parkway 0.20

Source: Google Earth (2012); SEWRPC (2005).

A review of Google Earth (2012) and the SEWRPC Land Use Division and GIS Division,
Park and Open Spaces Sites data (2005) indicated no federally designated or managed
Public or Conservation Land and Natural, Recreational, or Scenic Areas would be affected
by the supply and return flow routes.

Temporary construction impacts may occur to state and local Public or Conservation Land
and Natural, Recreational, or Scenic Areas as a result of construction, depending on the final
route. Impacts to state and local resources can be divided into two main categories:
temporary and permanent construction-related impacts. Temporary construction-related
impacts will be short in duration and minimized by implementing BMPs designed to reduce
impacts to sensitive resources. At this time, no permanent aboveground structures are
envisioned within areas designated as state or local Public or Conservation Land and
Natural, Recreational, or Scenic Areas. Depending upon the final booster pump station
location, a local public park could be affected, however the extent of impact would be
limited to approximately 0.25 acres and would be coordinated with local public officials and
the public.

Coastal Zone Management Areas

Coastal Zone Management Areas are enforced within Wisconsin counties that border the
Great Lakes, including Milwaukee County. The Lake Michigan supply and Root River
return flow routes are within Milwaukee County but do not affect coastal areas.
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5.2.1.2.6 Environmental Effects Comparison: Terrestrial Resources—Land Use

Adverse impacts from changes to land use are summarized below. Level of relative impact
to land use were developed to compare impacts. Impacts were compared based upon Table 5-
46. Table 5-47 summarizes the impacts to land use.

Pipeline routes are in areas that have been already developed or disturbed to minimize
impacts to Public or Conservation Land and Natural, Recreational, or Scenic Areas. The
pipeline routes would be restored after construction. Consequently, all routes are similar
and would have no significant adverse operational impacts to public or conservation land or
to natural, recreational, or scenic areas.

TABLE 5-46

Environmental Impact Category Description: Land Use

No adverse Temporary construction impacts and operational impacts that result in land use changes
impact already frequently occurring in the area.

Minor adverse Operational impacts result in land use changes to Public or Conservation Land and Natural,
impact Recreational, or Scenic Areas less than 5 acres.

Moderate Operational impacts result in land use changes to Public or Conservation Land and Natural,
adverse impact Recreational, or Scenic Areas greater than 5, but less than 50 acres.

Significant Operational impacts result in land use changes to Public or Conservation Land and Natural,
adverse impact Recreational, or Scenic Areas greater than 50 acres.

5.2.1.3 Sail

Prime farmland soils crossed by the supply and return flow routes were identified and
characterized using the Natural

R C tion S . TABLE 5-47

esource onse.rva lon Service Proposed Project Environmental Impact Comparison Summary: Land Use
(NRCS) 2009 Soil Survey .

; Proposed Project Land Use

Geographic (SSURGO)
database. The prime farmland Water Supply
soils series were identified in a Lake Michigan (City of Oak Creek) No adverse impact
linear progression along the Alignment 2

proposed routes. Return Flow for Lake Michigan Water Supply

Prime farmland is land that has Root River to Lake Michigan Alignment 2 No adverse impact

the best combination of
physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed
crops and is available for such use. It has the soil quality, growing season, and moisture
supply needed to produce economically sustained high yields of crops when treated and
managed according to acceptable farming methods, including water management. Prime
farmlands have an adequate and dependable water supply from precipitation or irrigation, a
favorable temperature and growing season, acceptable acidity or alkalinity, acceptable salt and
sodium content, and few or no rocks.

Prime farmlands are not excessively erodible or saturated with water for long periods. They
do not flood frequently or are protected from flooding. Not all areas designated prime
farmland are active agriculturally. There may be locations that exhibit extensive historical
disturbance from development, such as residential or roadway construction. The presence
of active agricultural areas for each water supply and return flow route is discussed as
follows.
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5.2.1.3.1 Affected Environment

Soil series descriptions were obtained through SSURGO (NRCS, 2009). The descriptions

provided are based on information available at the county level for soil series. Table 5-48
and Table 5-49 contain specific information on soil characteristics and limitations for the

supply and return flow routes.

5.2.1.3.2 Environmental Effects

Construction will have short-term and permanent impacts to the soils within a given supply
or return flow pipeline corridor. Impacts may include soil erosion on steep slopes by wind
and water, mixing of topsoil and subsoil, soil compaction and rutting from construction
equipment, and poor revegetation potential. These impacts will be mitigated by sustainable
construction techniques and an ambitious revegetation program.

Because the pipeline routes follow previously disturbed areas (streets, alleys, bike paths,
active and abandoned railroad corridors, utility corridors, and city and county lands), few
impacts would occur to active agricultural lands, even if the soil is classified as prime
agricultural land. Potential impacts to active agricultural lands are listed in Section 5.2.1.2
on Land Use, Table 5-41. Because the project is planned to be within existing street rights-of-
ways, impacts to active agricultural lands are expected to be minimized.

If a route has impacts on active agricultural lands, crop production may be lost in the
temporary workspaces if construction takes place during the growing season. Losses would
be short term, because the land would be returned to production for the growing season
following completion of construction. Topsoil would be carefully managed during
construction to ensure that the productive capacity of the land would be retained after
construction.

The land disturbed during construction would be restored as practicable to pre-construction
conditions. The City would employ BMPs, such as topsoil segregation, sediment and
erosion control measures, and site restoration, to minimize long-term impacts to
construction areas. Information regarding specific BMPs and restoration measures proposed
to be used will be provided to the appropriate agency stakeholders during the design
process should active agricultural areas be impacted.

Acreage impacts are listed in the discussion below. Impacts are evaluated assuming a 75-
foot right-of-way for construction.

Lake Michigan Water Supply (City of Oak Creek) Alignment 2

There are few facilities that alter the land use associated with this route. Impacts to active
agricultural lands would be from pipeline construction, and thus temporary in nature. This
alternative would affect soil classified as prime farmland (Table 5-48), but land in actual
active agricultural use is much less. Land uses other than agricultural exist on most of the
remaining soil that is prime farmland.
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TABLE 5-48

Prime Farmlands Crossed by the Lake Michigan (City of Oak Creek) Alignment 2

Prime Farmland Soil

Series Soil Series Description Acres Crossed

AsA Ashkum silty clay loam, 0 to 3 percent slopes 16.52
AzB Aztalan loam, 2 to 6 percent slopes 0.31
BIA Blount silt loam, 1 to 3 percent slopes 22.74
BsA Brookston silt loam, 0 to 3 percent slopes 0.25
CcB Casco sandy loam, 2 to 6 percent slopes 0.42
CeB Casco loam, 2 to 6 percent slopes 0.80
Cw Colwood silt loam 0.76
FoB Fox loam, 2 to 6 percent slopes 2.76
FsC2 Fox silt loam, 6 to 12 percent slopes, eroded 0.38
Ftb Fox silt loam, loamy substratum, 2 to 6 percent slopes 0.85
GrB Grays silt loam, 2 to 6 percent slopes 0.47
HeA Hebron loam, 0 to 2 percent slopes 1.41
HeB Hebron loam, 2 to 6 percent slopes 0.76
HmB Hochheim loam, 2 to 6 percent slopes 7.94
HmB2 Hochheim loam, 2 to 6 percent slopes, eroded 5.40
HmC2 Hochheim loam, 6 to 12 percent slopes, eroded 13.07
HtA Houghton muck, 0 to 2 percent slopes 2.93
JUA Juneau silt loam, 1 to 3 percent slopes 0.95
KIA Kendall silt loam, 1 to 3 percent slopes 1.16
LmB Lamartine silt loam, 1 to 4 percent slopes 7.69
Lo Lawson silt loam 0.66
MgA Martinton silt loam, 1 to 3 percent slopes 1.67
MmA Matherton silt loam, 1 to 3 percent slopes 1.93
MoB Mayville silt loam, 2 to 6 percent slopes 2.35
MtA Mequon silt loam, 1 to 3 percent slopes 9.05
Mzb Montgomery silty clay loam 0.82
MzdB Morley silt loam, 2 to 6 percent slopes 12.54
MzdB2 Morley silt loam, 2 to 6 percent slopes, eroded 19.87
MzdC2 Morley silt loam, 6 to 12 percent slopes, eroded 3.79
MzfA Mundelein silt loam, 1 to 3 percent slopes 0.36
Oc Ogden muck 0.1
OuB Ozaukee silt loam, 2 to 6 percent slopes 2.02
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TABLE 5-48

Prime Farmlands Crossed by the Lake Michigan (City of Oak Creek) Alignment 2

Prime Farmland Soil

Series Soil Series Description Acres Crossed
OuB2 Ozaukee silt loam, 2 to 6 percent slopes, eroded 4.76
OuC2 Ozaukee silt loam, 6 to 12 percent slopes, eroded 1.18
Pa Palms muck 0.88
Ph Pella silt loam 274
ScB St. Charles silt loam, 2 to 6 percent 1.54
SeA St. Charles silt loam, gravelly substratum, 0 to 2 percent slopes 0.16
Sg Sawhill silt loam, calcareous variant 0.05
ShB Saylesville silt loam, 2 to 6 percent slopes 0.84
Sm Sebewa silt loam 1.12
ThB Theresa silt loam, 2 to 6 percent slopes 4.04
ThB2 Theresa silt loam, 2 to 6 percent slopes, eroded 8.39
ThC2 Theresa silt loam, 6 to 12 percent slopes, eroded 0.45
Ww Wet alluvial land 0.06
Total 168.93

Root River to Lake Michigan Return Flow Alignment 2
There are few facilities that alter the land use associated with this route. Impacts to active
agricultural lands would be from pipeline construction, and thus temporary in nature. This
alternative would affect soil classified as prime farmland (Table 5-49), but land in actual
active agricultural use is much less. Land uses other than agricultural exist on most of the
remaining soil that is prime farmland.

TABLE 5-49

Prime Farmlands Crossed by the Root River to Lake Michigan Return Flow Alignment 2

Prime Farmland Soil
Series

Soil Series Description

Acres Crossed

AsA
AzB
BIA
BsA
CeB
Cw
FoA
FoB
GrB
HmB

Ashkum silty clay loam, 0 to 3 percent slopes
Aztalan loam, 2 to 6 percent slopes

Blount silt loam, 1 to 3 percent slopes
Brookston silt loam, 0 to 3 percent slopes
Casco loam, 2 to 6 percent slopes

Colwood silt loam

Fox loam, 0 to 2 percent slopes

Fox loam, 2 to 6 percent slopes

Grays silt loam, 2 to 6 percent slopes

Hochheim loam, 2 to 6 percent slopes

11.94
0.31
25.61
0.25
2.93
0.76
0.14
3.97
0.33
13.26

WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

TABLE 5-49

Prime Farmlands Crossed by the Root River to Lake Michigan Return Flow Alignment 2

Prime Farmland Soil

Series Soil Series Description Acres Crossed
HmB2 Hochheim loam, 2 to 6 percent slopes, eroded 4.49
HmC2 Hochheim loam, 6 to 12 percent slopes, eroded 8.80
HtA Houghton muck, 0 to 2 percent slopes 0.01
KIA Kendall silt loam, 1 to 3 percent slopes 1.16
LmB Lamartine silt loam, 1 to 4 percent slopes 6.37
Lo Lawson silt loam 2.61
LyB2 Lorenzo loam, 2 to 6 percent slopes, eroded 0.98
MeB Markham silt loam, 2 to 6 percent slopes 1.64
MgA Martinton silt loam, 1 to 3 percent slopes 2.97
MmA Matherton silt loam, 1 to 3 percent slopes 3.57
MoB Mayville silt loam, 2 to 6 percent slopes 2.35
MtA Mequon silt loam, 1 to 3 percent slopes 9.05
MzdB Morley silt loam, 2 to 6 percent slopes 14.15
MzdB2 Morley silt loam, 2 to 6 percent slopes, eroded 20.98
MzdC2 Morley silt loam, 6 to 12 percent slopes, eroded 2.76
MzfA Mundelein silt loam, 1 to 3 percent slopes 1.74
Oc Ogden muck 0.11
OuB Ozaukee silt loam, 2 to 6 percent slopes 2.02
OuB2 Ozaukee silt loam, 2 to 6 percent slopes, eroded 4.76
OuC2 Ozaukee silt loam, 6 to 12 percent slopes, eroded 1.18
Ph Pella silt loam 2.71
ScB St. Charles silt loam, 2 to 6 percent 1.54
St. Charles silt loam, gravelly substratum, 0 to 2 percent 0.16
SeA slopes '
Sg Sawhill silt loam, calcareous variant 0.61
Sm Sebewa silt loam 1.12
ThB Theresa silt loam, 2 to 6 percent slopes 3.61
ThB2 Theresa silt loam, 2 to 6 percent slopes, eroded 8.39
ThC2 Theresa silt loam, 6 to 12 percent slopes, eroded 0.45
Wa Wallkill silt loam 0.23
WeB Warsaw loam, 2 to 6 percent slopes 7.36
WeC2 Warsaw loam, 6 to 12 percent slopes, eroded 0.49
Ww Wet alluvial land 0.06
Total 177.91
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5.2.1.3.3 Environmental Effects Comparison: Soils
Adverse impacts from changes to

i ized bel Th TABLE 5-50
SOLIS are summarized below. Lhe Environmental Impact Category Description: Soils
level of relative impact (no adverse o
. . k No adverse No operational impacts and only temporary
impact, minor adverse impact, etc.) impact construction impacts.
to soils were developed to compare _ - - :
. I d Minor adverse Operational impacts are limited to soil types
impacts. Impacts were compare impact frequently found in the area.
based upon Table 5-50. Table 5-51 o _
summarizes the impacts to soils Moderate Operational impacts occur to soil types

P : adverse impact infrequently occurring in the area.

Temporary construction-related Significant Operational impacts occur to soil types rarely
impacts to soils are associated with ~ adverseimpact | occurring in the area.

the proposed project. All have

pipeline routes that run through areas that have been already developed or disturbed to
minimize impacts to vegetation and species of concern. This summary focuses upon
operational impacts to soils that would occur from aboveground structures.

Lake Michigan Water Supply (City of

. TABLE 5-51
Oak Creek) Alignment 2 Water Supply and Return Flow Alternative .
Other than a pump station Environmental Impact Comparison Summary: Soils
approximately 0.25 acres in size Alternative Soils

which is not expected to be located

. . . Water Supply
in active agricultural areas, there

would be no significant Lake Michigan (City of Oak Creek) No adverse impact

X Alignment 2
aboveground structures with these
routes and thus insignificant Return Flow Alternatives for Lake Michigan Water Supplies
impacts to prime farmland. Root River to Lake Michigan No adverse impact
Consequently, there would be no Alignment 2

adverse impacts.

Root River to Lake Michigan Return Flow Alignment 2

There would be no significant aboveground structures other than a return flow pump
station in a previously disturbed area at the Waukesha WWTP. This route thus has
insignificant impacts to prime farmland. Consequently, there would be no adverse impacts.

5.2.2 Flora and Fauna

Game and nongame wildlife species are regulated and protected under various legislation
including the State of Wisconsin’s wild game regulations, Wisconsin's Endangered and
Threatened Species regulations (NR 27), the federal Fish and Wildlife Conservation Act of
1980 (16 U.S.C. 2901-2911), the Endangered Species Act, and the Fish and Wildlife
Coordination Act of 1958.

5.2.2.1 Affected Environment

Wildlife species require adequate food, water, cover, and living space for the survival of
individuals and to maintain population viability. The various habitats within the project
area support a variety of widespread and tolerant mammals, birds, reptiles, amphibians,
and invertebrates. Refer to the maps found in Appendix 3-1 of Section 3 for maps associated
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with the proposed project. The wildlife habitats along the proposed workspace fall into four
categories and several subcategories:

Open Unforested Areas that will be affected by the project generally include cropland
(fallow and active), undeveloped nonforested areas, and scrub-shrub land. Farm crops
may serve as a food source for certain species, including whitetail deer and Canada
goose. Uncultivated grasslands, pasture, scrub-shrub land, and maintained rights-of-
way may support herbaceous and low-level woody vegetation, offering protective cover
and forage food sources. Open areas may function as travel corridors where adjacent
land is wooded or developed. Open, uncultivated areas may sustain abundant
populations of small mammals, such as deer mouse and meadow vole, larger
herbivorous mammals, such as woodchuck and eastern cottontail rabbit, and predatory
omnivores or carnivores, such as opossum, striped skunk, and red fox. Open areas may
provide suitable habitat for bird species, including red-winged blackbird, Canada goose,
meadowlark, mourning dove, American crow, American robin, European starling,
common grackle, and various sparrows. Open areas bordered by woodland habitats or
hedgerows are of particular value to birds and other wildlife because of the nesting and
refuge opportunities they afford. Reptiles and amphibians that frequent open grassy
areas include the eastern garter snake, blue racer, and American toad.

Wooded Areas that will be affected by the project generally consist of deciduous upland
forests. Forested areas exhibit a more complex structure than open areas and generally
provide a higher-quality wildlife habitat. Large unfragmented tracts of forested land can
provide important habitat for larger, territorial mammals (coyote, deer) and may
provide habitat for migratory birds. Food sources from mature trees, as well as berries
and other fruits from some understory shrubs and woody vines, are an important
wildlife food source. Secondary canopy shrubs and saplings, brush piles, and fallen logs
provide cover for various small- to medium-sized mammals. There will be little change
in permanent forested riparian areas affected by the proposed aboveground structures,
as shown in the maps found in Appendix 3-1 of Section 3. Impacts to forested riparian
areas and wetlands may occur as a result of pipeline installation, but such impacts
would be temporary and would be managed by avoidance, minimization, and
mitigation measures developed in coordination with the appropriate regulatory
agencies. As a result, temporary impacts do not represent a significant concern.

Aquatic Areas that will be affected by the project consist generally of streams and
wetlands from pipeline construction and return flow receiving waters, including Lake
Michigan and its tributaries. Aquatic areas can provide habitat to a diverse wildlife
population, and several common species (beaver, muskrat, herons, etc.) are dependent
on aquatic habitat for food and shelter. Animals and birds such as beaver, muskrat, and
herons depend on aquatic habitats for food and shelter. Others, such as raccoon, are less
restricted but prefer to be close to water. Amphibians and many reptiles favor aquatic
habitats. Representative species include bullfrog and northern water snake.

Developed Areas that will be affected by the project generally consist of residential,
commercial, and industrial land, and active recreational parks. These areas generally have
asphalt and concrete surfaces, maintained turf grass, and landscape trees and shrubs. In
general, they provide poor wildlife habitat, but opportunistic species such as raccoon,
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opossum, squirrel, American crow, American robin, European starling, common grackle,
various sparrows, and others have adapted well and thrive in urban and suburban
settings. The landscape of the project area originally was a combination of hardwood
forest, prairie, savanna, and wetlands. Today, most of the area is dominated by agriculture
and urban development. Forests dominated by maple and beech trees are common forest
types, along with oak-hickory dominated and lowland hardwood forest types. There are
also some areas of wet-mesic and wet prairie, but only small preserves remain since the
landscape is heavily disturbed and fragmented. Because of isolation, fragmentation, and
disturbance, nonnative plants are abundant throughout the project area (WDNR,
12/2011a).

The USFWS and WDNR were contacted to determine federal- or state-listed species known
to occur in the terrestrial areas along the project corridor. The species identified by the
agencies as potentially occurring within all proposed project corridor alignments are
summarized in Section 5.1.3, Wetlands, since most of the impacts would be to wetlands.

The maps found in Appendix 3-1 of Section 3 show an aerial view of the pipeline alignments,
portraying land use and general vegetation along each route. Table 5-41 lists the land uses
affected by each route.

U.S. Department of Agriculture’s Descriptions of the Ecoregions of the United States (1995)
contains a hierarchical classification system for ecological units on national and regional
scales. Areas are described as being within a specific domain, division, province, section,
subsection, and landscape. Southeast Wisconsin is within the Humid Temperate Domain,
Hot Continental Division, and Eastern Broadleaf Forest Province (USDA, 2010).
Descriptions of these ecoregions are as follows.

5.2.2.1.1 Humid Temperate Domain

The Humid Temperate Domain, located in the middle latitudes (30° to 60°N), has a climate
governed by both tropical and polar air masses. The middle latitudes are subject to cyclones.
Much of the precipitation in this belt comes from rising moist air along fronts within the
cyclones. Pronounced seasons are the rule, with strong annual cycles of temperature and
precipitation. Climates of the middle latitudes have a distinctive winter season, which
tropical climates do not.

The Humid Temperate Domain contains forests of broadleaf deciduous and needleleaf
evergreen trees. The variable importance of winter frost determines six divisions: warm
continental, hot continental, subtropical, marine, prairie, and Mediterranean (USDA, 2010).

5.2.2.1.2 Hot Continental Division

The Hot Continental Division is characterized by hot summers and cool winters. The frost-
free, or growing, season lasts 5 to 6 months in the division’s warmer sections, and only 3 to 5
months in the colder sections. Snow cover is deeper and lasts longer in the northerly areas.

Vegetation in this climate division is winter deciduous forest, dominated by tall broadleaf
trees that provide a continuous dense canopy in summer but shed their leaves completely in
winter. Lower layers of small trees and shrubs are weakly developed. In spring, a ground
cover of herbs develops quickly, but it is greatly reduced after trees reach full foliage and
shade the ground.

5-86 WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

Soils are chiefly inceptisols, ultisols, and alfisols, which are rich in humus and moderately
leached, with a distinct light-colored leached zone under the dark upper layer. The ultisols
have a low supply of bases and a horizon in which clay has accumulated. Where
topography is favorable, diversified farming and dairying are the most successful
agricultural practices.

Rainfall decreases with distance from the ocean. Therefore, this division is subdivided into
moist oceanic and dry continental provinces (USDA, 2010).

5.2.2.1.3 Eastern Broadleaf Forest Province

Most of the Eastern Broadleaf Forest Province has rolling hills, but some parts have close to
flat topography. In Wisconsin the province has been glaciated. Broadleaf deciduous forests
dominate the province and, because of lower precipitation, the province supports the oak-
hickory association. The Eastern Broadleaf Forest in northern states such as Wisconsin also
supports the maple-basswood association (USDA, 2010).

5.2.2.1.4 Vegetation Communities of Special Concern

WDNR (2013c) identified several vegetation communities of special concern (referred to in
Wisconsin as “natural communities”) that may be in the area of the supply and return flow
routes. Because most of the natural communities that will be affected by the project are
associated with wetland habitats, natural communities are discussed under Section 5.1.3
(Wetlands).

5.2.2.2 Environmental Effects

In general, impacts to wildlife resources from constructing supply and return flow pipelines
will be minor and limited to temporary impacts during construction to tolerant
opportunistic species. Clearing and grading the construction areas will result in loss of
vegetative cover and may result in the mortality of less mobile fauna, such as small rodents,
reptiles, and invertebrates, which may be unable to escape the construction area.

Construction likely will cause the temporary displacement of more mobile wildlife from
workspaces and adjacent areas. Wooded habitat removed by construction will be replaced
initially by nonwoody vegetation, which may provide food, shelter, and breeding space for
small mammals and birds. Trees will be allowed to grow back on cleared workspace beyond
the maintained maintenance corridor. Surface restoration will include coordination with
regulatory agencies to provide preferred habitat vegetation applicable to adjacent land use
and operational considerations.

After construction, wildlife is expected to return and recolonize. Because the pipeline routes
follow streets, alleys, bike paths, active and abandoned railroad corridors, utility corridors,
city and county lands, and other disturbed areas, long-term impacts to wildlife resources are
only associated with the permanent aboveground structures (see Table 5-44). Plans will
accommodate general and site-specific protective measures for sensitive wildlife habitats
and species identified during the course of detailed design and permitting. Seasonal
construction scheduling to accommodate reproductive and migratory patterns will be
coordinated with state and federal agencies.

Pipeline routes were chosen to minimize the overall land use impact by using roadways,
utility corridors, or previously disturbed areas.
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Stream crossings will be constructed as quickly as possible and stream habitats restored upon
completion of construction. State-approved BMPs will be used to minimize sedimentation,
turbidity, and other impacts that may temporarily affect stream vegetation and wildlife.

The City will continue to work with local, state, and federal agencies, landowners, and soil
conservation authorities so that construction and mitigation procedures are compatible with
both site-specific and regional environmental protection objectives.

5.3 Air Quality

5.3.1 Affected Environment

The project area is located in an attainment area for carbon monoxide, lead, sulfur dioxide
and 1-hour and 8-hour ozone. The project area is in a non-attainment area for particulate
matter (PM/PMas) (USEPA, 12/2012).

5.3.2 Environmental Effects

Particulate air emissions (fugitive dust) are expected to be generated by construction
associated with the project. The emissions will be temporary and last only during the
construction period. The impact of emissions will be highly localized and limited to areas
where restoration of the construction corridor has not yet been completed. Fugitive dust will
be minimized by requiring restoration as construction proceeds along the pipeline corridor.
The City of Waukesha will take reasonable precautions to prevent fugitive dust from
construction work from becoming airborne, such as by applying water as appropriate.
Therefore, it is not anticipated that the construction-related emission will have a significant
impact on air quality.

During operation, energy use to pump water to the City of Waukesha and to discharge
treated wastewater effluent will release emissions. Table 5-52 compares the energy use and
the greenhouse gas emissions.

TABLE 5-52
Estimated Energy Use and Greenhouse Gas Emissions
Estimated Annual Energy Estimated Annual GHG
Proposed Project Usage (MWh) Emissions (tons CO2)
Water Supply
Lake Michigan (City of Oak Creek) Alignment 2 14,200 15,700
Return Flow for Lake Michigan Water Supply
Root River to Lake Michigan Alignment 2 7,300 6,800

Note: the energy use and greenhouse gas emission were conducted using an ADD of 10.1 mgd; greenhouse gas
emissions will change proportionally with a change in ADD.

The Lake Michigan water sources with return flow would contribute fewer greenhouse gas
emissions than what occurs currently. See Section 6 for a comparison to other water supply
and return flow alternatives.
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Other emissions could come from backup electrical generators at the water supply and
return flow pump stations. Backup generators would operate only when primarily electrical
supply from the regional electrical utility is unavailable; that is, rarely. Emissions from a
backup electrical generator therefore would be minimal.

5.4 Socioeconomic Environment

This section describes socioeconomic resources that could be affected by Lake Michigan
water supply and return flow and also the potential impacts.

The University of Wisconsin-Milwaukee (UWM) prepared an evaluation of the socioeconomic
implications of water supply alternatives in support of SEWRPC'’s regional water supply
plan (SEWRPC, 2010a). Based on recommendations by SEWRPC’s Environmental Justice Task
Force, SEWRPC contracted with the UWM Center for Economic Development (CED) in 2009
as a nonpartisan agency to evaluate the recommendations set forth in the regional water
supply plan and the socioeconomic impact of the recommendations. A Socio-Economic Impact
Analysis of SEWRPC'’s Regional Water Supply Plan was finalized and released in July 2010. The
analysis included extensive interviews with planners and utility personnel from the
communities, and considered a wide range of socioeconomic attributes. The analysis in this
section summarizes the findings of the report. The alternatives evaluated as part of this
environmental report are consistent with SEWRPC’s regional water supply plan, the CED
evaluation, SEWRPC’s Environmental Justice Task Force recommendations, and A Socio-
Economic Impact Analysis of SEWRPC's Regional Water Supply Plan.

This section summarizes data where reported in the SEWRPC Socio-Economic Impact
Analysis report (UWM, 2010) using 2000 census data because the SEWRPC report was
published prior to 2010 census data becoming available. For population information not
readily available in the SEWRPC Socio-Economic Impact Analysis report, 2010 census data
was used.

5.4.1 Population

54.1.1 Population Affected

Waukesha county population more than doubled between 1960 and 2007. This growth is
much greater than that in the 7 county SEWRPC planning region. Whereas Waukesha
accounted for only 10 percent of the regional population, it now represents almost 20
percent (Table 5-53). The City of Waukesha has experienced a similar population growth,
increasing from 30,000 in 1960 to more than 64,000 in 2000. The rate of growth in the City is
expected to decline over the next 25 years, reaching a projected total of 88,500 in 2035 (36
percent increase). The water supply needs for the City are partially based on these
population projections, but the water needs include an enlarged water supply service area
beyond the City and changes in manufacturing, commercial, industrial and other water-
consuming sectors (see the Water Supply Service Area Plan, Volume 2 of the Application).
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TABLE 5-53
Waukesha and Southeastern Wisconsin Regional Population
1960 2007 Change
County Number % of Region Number % of Region Number %
Waukesha 158,249 10.1 376,978 18.9 218,729 138.2
Southeastern Wisconsin 1,573,614 100.0 1,995,901 100.0 422,287 26.8

Source: US Census Bureau as reported in UWM, 2010

54111 Age

Based on the results of the 2010 census, the median age in Waukesha County is 42 (USCB,
2010a). Table 5-54 summarizes age statistics for the state, Waukesha County, and the City of
Waukesha.

TABLE 5-54
Waukesha and Southeastern Wisconsin Regional Population Age Statistics: 2010
State of Wisconsin Waukesha County City of Waukesha
Age Group % of Total Age Group % of Total Age Group % of Total
Under 5 years 6.3 Under 5 years 5.5 Under 5 years 71
5to 9 years 6.5 51to 9 years 6.7 5to 9 years 6.8
10 to 14 years 6.6 10 to 14 years 7.2 10 to 14 years 6.1
15 to 19 years 7.0 15to 19 years 6.8 15 to 19 years 6.7
20 to 24 years 6.8 20 to 24 years 4.7 20 to 24 years 7.8
25 to 29 years 6.5 25 to 29 years 51 25 to 29 years 8.6
30 to 34 years 6.1 30 to 34 years 5.2 30 to 34 years 8.1
35 to 39 years 6.1 35 to 39 years 6.0 35 to 39 years 7.0
40 to 44 years 6.7 40 to 44 years 7.3 40 to 44 years 6.7
45 to 49 years 7.7 45 to 49 years 8.8 45 to 49 years 7.0
50 to 54 years 7.7 50 to 54 years 8.8 50 to 54 years 6.8
55 to 59 years 6.8 55 to 59 years 7.5 55 to 59 years 5.8
60 to 64 years 55 60 to 64 years 6.1 60 to 64 years 51
65 to 69 years 4.0 65 to 69 years 4.2 65 to 69 years 3.2
70 to 74 years 3.1 70 to 74 years 3.1 70 to 74 years 2.2
75 to 79 years 25 75 to 79 years 2.7 75to 79 years 1.9
80 to 84 years 2.1 80 to 84 years 2.2 80 to 84 years 1.6
85 and over 21 85 and over 2.0 85 and over 1.7
Median age 38.5 Median age 42 Median age 34.2

Source: USCB 2010a

5-90 WBG070113085226MKE



SECTION 5—PROPOSED PROJECT: AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

54.1.1.2 Race and Ethnicity

The City of Waukesha is predominately white, but racial diversity has risen since 1960. The
percent of nonwhites increased from 0.5 percent in 1960 to almost 9 percent in 2000, more
than 5,500 nonwhite residents moved into the City over the period. The percent increase in
nonwhites is similar to that in other communities in the southeastern Wisconsin region. The
Waukesha County nonwhite population is projected to almost double by 2035, to almost 17
percent of the total population.

5.4.1.1.3 Heath and Disabilities

In 2000 the national average of persons reporting one or more disabilities was 19.3 percent
(UWM, 2010). Wisconsin reported a lower percentage at 14.7 percent of the state’s
population. Waukesha County provided an even lower percentage than the national and
state average, with only 10.8 percent of the population reporting one or more disabilities.
The City of Waukesha was slightly higher than the state average, with 14.9 percent of the
population reporting one or more disabilities.

54.1.1.4 Population Trends

Changes in population are based on three variables: birth and death rates, migration of
people moving into and out of the community, and the ability of a community/town to
annex neighboring lands, which increases the size and population.

The birth and death rate, or the balance between births and deaths in a given area, is
considered a population’s “natural increase.” According to SEWRPC, the region
experienced a population increase of 120,800 people between 1990 and 2000. It is estimated

that, of the 120,800 people, 116,900 were attributed to natural increase.

Based on The Economic State of Milwaukee’s Inner City: 2006 (Levine and Williams) and
numerous SEWRPC technical reports the general trend over the past 50 years has been an
outward population and job migration from larger cities along the lakeshore to outlying
towns and counties (SEWRPC, 2004). The reduction in manufacturing jobs in the historically
larger cities and the increased economic development within inland areas has reduced jobs
in the large lakeshore cities and increased jobs in inland areas.

It is possible for population growth to be constrained by the unavailability of adjacent land
for development. Unless a community has the capability to annex adjacent, developable
land, it may experience “buildout” or near buildout conditions. Milwaukee, which is
bordered by Lake Michigan, is an example of a community facing buildout conditions.
Milwaukee has exhibited a population decline, which SEWRPC projects to continue
partially because of the lack of available adjacent developable land. On the contrary, the
City of Waukesha has developable land that will support population growth.

5.4.1.2 Population Effects

The water demand projections used to specify the water supply quantities for all sources
(groundwater and Lake Michigan) were based partially on the population projections
discussed above, and all alternative sources can meet the projected demand. Thus, meeting
the demand using any alternative source would not have any constraints on population.
Any of the water supply sources also can support the projected increase in nonwhite
population in the City of Waukesha. This is consistent with conclusions in the CED
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socioeconomic study, in which planners and utilities managers reported that the water
supply source will not affect population growth or distribution.

5.4.2 Economy

54.2.1 Existing Economic Conditions

The economy in Waukesha County
also has grown over the last 20 years. TAB%(E 5655 ol
Economic growth in the City of Waukesha and Regional Economy

Waukesha has been much greater Waukesha County Southeastern Wisconsin

than the overall southeastern Jobs % Jobs %

Wisconsin region, increasing from

. 1960 32,600 4.8 673,000 100

nearly 5 percent of the total in 1960 to
more than 22 percent in 2000 (Table 1970 81,000 10.3 784,900 100
5-55). This is consistent with the 1980 132,800 14.0 948,200 100