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INTRODUCTION AND

BACKGROUND

1.1 INTRODUCTION

In April 2017, the Southeastern Wisconsin Regional Planning Commission (SEWRPC) and the Ozaukee
County Division of Emergency Management agreed to cooperatively prepare an update to the all hazards
mitigation plan for Ozaukee County. The plan was designed to be consistent with the guidelines of the
Wisconsin Department of Military Affairs, Division of Emergency Management (DMA, DEM), and the Federal
Emergency Management Agency (FEMA)." The plan was directed to the “all hazards” mitigation approach
which the Wisconsin Division of Emergency Management (WEM) and FEMA recommend as an alternative
to single hazard mitigation planning. As such, the plan is consistent with the requirements and procedures
defined in the Disaster Mitigation Act of 2000. The analysis includes three components: 1) profile and analysis
of past hazard events, 2) inventory and vulnerability assessment of community assets, and 3) development
of hazard mitigation strategies. Natural hazard conditions, which include flooding; Lake Michigan coastal
hazards; severe weather conditions, including wind storms, tornadoes, periods of extreme heat or cold, and
winter storms; and hazardous materials situations were specifically considered for the preparation of this
hazard mitigation plan. While the plan considered all of the potential hazards, it must be recognized that
only limited mitigated actions were feasible for some of these hazards, since they are not site-specific or
repetitive in nature.

The Disaster Mitigation Act of 20002 (DMA 2000) provides an opportunity for States, Tribes, and local
governments to take a new and revitalized approach to mitigation planning. DMA 2000 amended the
Robert T. Stafford Disaster Relief and Emergency Assistance Act by repealing the previous Mitigation
Planning section (409) and replacing it with a new Mitigation Planning section (322). This new section
emphasizes the need for State, Tribal, and local entities to closely coordinate mitigation planning and
implementation efforts. Moreover, The Disaster Mitigation Act of 2000 requirements call for local hazard
mitigation plans to be reviewed; updated to reflect changes in development, progress in local mitigation
efforts, and changes in priorities; and reapproved every five years for local jurisdictions to be able to
receive hazard mitigation funding.

The plan was developed as a multi-jurisdictional plan, covering Ozaukee County and all of the municipalities
located within the County, including all of the Village of Newburg, which falls within both Washington and
Ozaukee Counties. The mitigation planning requirements identified in 44 Code of Federal Regulations, Section
201.6 (44 CFR 201.6) call for all jurisdictions participating in a multi-jurisdictional hazard mitigation plan to
participate in the planning process. Examples of participation include, but are not limited to, attending
planning meetings; contributing research, data, or other information; and commenting on drafts of the plan.

The Ozaukee County Emergency Management Office initially applied for, and received, a hazard mitigation
planning grantin 2003. In 2008, Ozaukee County and its municipalities adopted the original Ozaukee County
All-Hazards Mitigation Plan. The Ozaukee County Flood Hazard Mitigation Plan,® along with other County
and municipal plans and ordinances, was used as reference material for the initial Ozaukee County hazard
mitigation plan. The initial Hazard Mitigation Plan was approved as both a pre-disaster mitigation plan
and a flood mitigation plan. In October of 2013, Ozaukee County updated and adopted the initial Hazard
Mitigation Plan. Both the initial Plan and the Plan Update were prepared by Emergency Planning, Training

" Federal Emergency Management Agency, State and Local Mitigation Planning How-to-Guide, "Understanding Your
Risks: Identifying Hazards and Estimating Losses,” Publication No. FEMA 386-2, September 3, 2015, Federal Emergency
Management Agency, Multi-jurisdictional Mitigation Planning, March 10, 2009; Federal Emergency Management Agency,
Local Mitigation Planning Handbook, March 2013.

2 Disaster Mitigation Act of 2000. Public Law 106-390, 114 Stat. 1552, October 30, 2000.
3In December 1995, Ozaukee County completed a Flood Hazard Mitigation Plan, that plan was revised and finalized on
September 10, 2001.
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and Exercise Consulting (EPTEC, Inc.). The participating municipalities included the Cities of Cedarburg,
Mequon, and Port Washington; the Villages of Bayside, Belgium, Fredonia, Grafton, Newburg, Saukville, and
Thiensville; and the Towns of Belgium, Cedarburg, Grafton, Port Washington, and Saukville. In preparing the
updated plan, the County involved all appropriate County departments as needed. In addition, the planning
was coordinated with the related activities of other concerned units and agencies of government and was
developed under the guidance of the Ozaukee County Hazard Mitigation Committee, which was created
by the County specifically for plan development purposes and was comprised of elected and appointed
officials, agency and business representatives, and citizens from throughout the County knowledgeable
in hazard mitigation matters. Both plans were prepared under the requirements identified in 44 Code of
Federal Regulations, Section 201.6 (44 CFR 201.6), The Disaster Mitigation Act of 2000.

In February 2018, Ozaukee County, in cooperation with its 16 municipalities (including the Village of
Newburg) and the Southeastern Wisconsin Regional Planning Commission, began preparation of a third
update, making it the second update of the County's hazard mitigation plan. The participating municipalities
include the Cities of Cedarburg, Mequon and Port Washington; the Villages of Bayside, Belgium, Fredonia,
Grafton, Newburg, Saukville, and Thiensville; and the Towns of Belgium, Cedarburg, Fredonia, Grafton, Port
Washington, and Saukville. The participating jurisdictions and their contributions to the planning effort
are listed in Table 1.1. This updated plan was prepared by the staffs of the Ozaukee County Department
of Emergency Management and the Southeastern Wisconsin Regional Planning Commission. In addition,
the planning was coordinated with the related activities of other concerned units of government and was
developed under the guidance of the Ozaukee County Hazard Mitigation Local Planning Team (LPT),* which
was formed by the County specifically for plan update development purposes and is comprised of elected
and appointed officials; agency, business, and non-profit representatives; and citizens from throughout the
County knowledgeable in hazard mitigation matters.

1.2 OVERVIEW OF STUDY AREA

Ozaukee County is located in Southeastern Wisconsin and bordered on its east by 26 miles of Lake Michigan
coastline, on the north by Sheboygan County, on the west by Washington County, and on the south by
Milwaukee County.

Ozaukee County was home to approximately 88,429 residents in 2017.° It is the second-smallest county in
the State, by land area, covering 235 square miles, and about 1,116 square miles when taking into account
Lake Michigan area under County jurisdiction. The County contains all or parts of three cities, seven villages,
and six townships as shown on Map 1.1. There are parts of five watersheds and a total of 881 square miles
of rivers, stream, and lakes within the County. Approximately 71,000 people reside in incorporated cities
and villages, while about 17,000 live in unincorporated towns. The majority of the population resides in the
southern and central portions of the County, within the Cities of Cedarburg, Mequon and Port Washington.
In addition, population centers are also found in the Villages of Belgium, Fredonia, Grafton, and Saukuville.

Nonurban and agriculture are the primary land uses within the unincorporated parts of Ozaukee County.
Ozaukee County values its rural character and farming tradition and is working to preserve farmlands with its
Working Lands Initiative and through various conservation programs directed towards agricultural practices.
The County also has some natural areas that will not be developed, streams and rivers, environmental
corridors, light industry, residential, and business land uses. The impacts of urbanization from the greater
Milwaukee metropolitan area are gradually affecting the County with incorporated areas of the County
increasingly being developed for commercial and residential uses. With the impacts of urbanization and
increase in population, hazard mitigation planning is an important topic for the County to address.

4 For the development of the initial plan and the 2013 plan update, this group was referred to as the Ozaukee County
Hazard Mitigation Committee and Workgroup. For the current plan update, the name of this group has been changed to
reflect the current terminology used by FEMA.

>Based on U.S. Census Bureau estimates.
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Table 1.1
Participation in the Ozaukee County All Hazards Mitigation Plan Update Planning Process

Attendance at Local Planning Team Meetings
February 13, August 28, Provision Review
Civil Division 2018 2018 May 16, 2019 May 5, 2020 of Data® of Report
Cities
Cedarburg - -- - -- X X
Mequon X -- - X X X
Port Washington -- -- -- -- X X
Villages
Bayside® - -- - - X X
Belgium X - -- -- X X
Fredonia X X - X X X
Grafton - -- - -- X X
Newburg X - -- -- X X
Saukville X X X X X X
Thiensville X X - -- X X
Towns
Belgium - -- - -- X X
Cedarburg X -- -- -- X X
Fredonia -- -- - -- X X
Grafton -- - -- -- X X
Port Washington -- -- -- -- X X
County
Ozaukee County X X X X X X
Other
Concordia University X -- -- -- - --
State of Wisconsin X -- -- -- X X
SEWRPC X X X X X X
Mequon-Thiensville X X -- -- X X
School District
Ozaukee County Amateur X X X - X X
Radio Emergency
Service (OZARES)
Ozaukee Washington X X X X X X
Public Health
We Energies X -- - X X X

Note: X indicates participation by at least one representative of the municipality or organization.

2 Provision of data includes providing information on hazards experienced, projects undertaken, and outreach efforts as well as sharing of relevant
plans, reports, and concerns.

® The Village of Bayside is covered under Milwaukee County’s hazard mitigation plan.

Source: SEWRPC

1.3 RELATIONSHIP OF HAZARD MITIGATION PLANNING
TO EMERGENCY OPERATIONS PLANNING

The focus of this planning effort is on hazard mitigation measures. Such measures generally involve lasting,
often permanent, strategies designed to reduce the exposure to, probability of, or potential loss from
hazardous events. Such measures tend to focus on actions related to where and how to build structures,
education to reduce losses or injury, and programs to improve the safety of identified hazard areas. A hazard
mitigation plan outlines the strategy for mitigating the hazards potentially impacting a county or community.

The mitigation plan should be distinguished from, but compatible with, an emergency operations plan. An
emergency operations plan is defined as a plan which describes how people and property will be protected
in disaster and disaster threat situations; details who is responsible for carrying out specific actions; identifies
the personnel, equipment, facilities, supplies, and other resources available for use in the disaster; and
outlines how all actions will be coordinated. Numerous such plans have been developed at the jurisdictional
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Map 1.1
Civil Division Boundaries in Ozaukee County: 2018
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level, and often involve mutual assistance and cooperation agreements between local units of government
in adjoining municipalities, both within and outside of Ozaukee County. Plans for mitigating hazards
are related to emergency operation activities involving short-term recovery decision-making, since such
recovery activities may highlight prospects for implementation of a mitigation strategy aimed at reducing
long-term risk to human life and property.

1.4 SCOPE AND PURPOSE OF PLAN

This plan updates the 2013 hazard mitigation plan which was an update of the initial 2008 County Hazard
Mitigation plan. The scope of this plan is countywide, and is intended to set forth the most appropriate,
feasible, and effective hazard mitigation strategy for Ozaukee County and the local units of government
within the County. The plan complements, refines and focuses the State Hazard Mitigation Plan of Wisconsin®
on local conditions and hazards likely to occur or be experienced within Ozaukee County and Southeastern
Wisconsin. The plan development process is intended to encourage innovative programming and leadership
and to build constructive partnerships with local units of government, business, and other stakeholders with
a shared interest and obligation in protecting the safety and economic stability of Ozaukee County, and
to provide information and guidance to neighboring communities as they develop jurisdictional hazard
mitigation plans at the local and subregional levels.

While it is acknowledged that the County can be affected by hazardous incidents that occur outside of the
County jurisdiction, the degree of impact—in terms of property damage, injury and loss of life, and ability
of the County to respond, is significantly limited, and frequently unquantifiable. Thus, while some hazards,
such as weather-related events, can extend over a wide area, most affect Ozaukee County only tangentially,
and many result in site specific impacts. Those that are site-specific in their impact may be best addressed
within local level hazard mitigation plans and through local action. Nevertheless, where appropriate, areas
of cooperation between jurisdictions have been noted, especially with respect to hazards such as flooding,
which commonly affect entire river basins as well as the specific communities located within them. Generally,
hazard mitigation and emergency response planning at the local and subregional levels are beyond the
scope of this plan.

Development of the Ozaukee County Hazard Mitigation Plan and of subsequent updates was a collective
effort involving a number of agencies, organizations, and business representatives. These efforts were
conducted under the guidance of the Ozaukee County Local Planning Team which was created by the
County specifically for plan development purposes. That group is comprised of elected and appointed
officials and business representatives knowledgeable about, and directly involved in, hazard mitigation
matters. The membership, formation, and active participation of the Local Planning Team is documented in
Appendix A of this Report. In addition to formation and active participation of the Local Planning Team, the
development of the plan update included the following steps:

e Collation and review of all pertinent reports relating to the hazard mitigation activities in Ozaukee
County

e Review of materials developed as a part of the multi-jurisdictional comprehensive planning process
for Ozaukee County’

e Review and updating of hazard risk assessments
e Review of implementation activities completed or underway since the last plan update
¢ Inventory mapping and analysis of hazards pertinent to Ozaukee County

e Identification of the facilities and ongoing programs related to hazard mitigation

¢ Wisconsin Emergency Management, State Hazard Mitigation Plan of Wisconsin, December 2016, amended January 2017.

" SEWRPC Community Assistance Planning Report No. 285, A Multi-Jurisdictional Comprehensive Plan for Ozaukee
County: 2035, May 2008, amended April 20009.
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e Assessment of the vulnerability of the County assets to each hazard
e Identification, and prioritization, of needed facilities and programs

e Consideration of issues relating to neighboring municipalities and units of government likely to be
affected or influenced by natural hazards within Ozaukee County

e Development and evaluation of alternatives to address the identified needs
e The development of plan recommendations and an implementation plan

e Development of a public informational and educational program and program of public
consultation to guide the plan development and implementation program, including a prioritization
of the recommended plan elements

e Adoption of a strategy for monitoring and refining the plan
1.5 PLAN MAINTENANCE AND IMPLEMENTATION ACTIVITIES

Outreach Activities

Since the adoption of the initial hazard mitigation plan, local municipalities in Ozaukee County have
conducted outreach activities to educate the public about emergency preparedness, including hazard
mitigation. The most recent activities are summarized in Table 1.2. The most common methods used by
the communities include making information available through posting on the municipality’s website
and mailing or emailing periodic newsletters to residents. These methods have been used to distribute
information on hazard awareness and preparedness related to topics such as flooding, winter weather
awareness, tornado awareness, hazardous materials awareness, heat awareness, pandemic influenza, fire
safety, and family preparedness. In recent years, local municipalities have also begun reaching the public
through social media sites such as Facebook® and Twitter®. Throughout the County, residents can sign
up to receive text message alerts through MyState USA public emergency notification system. Additionally,
the Ozaukee County Division of Emergency Management, and municipal emergency responders meet
on a quarterly basis with American Red Cross and other non-governmental organizations as part of their
review process of plans pertaining to mass care. Ozaukee County continues to participate in public outreach
efforts pertaining to flood mitigation efforts such as informing citizens about the National Flood Insurance
Program (NFIP).

Implementation Activities

Since the adoption of the first update to the hazard mitigation plan (2013), Ozaukee County and the local
municipalities have conducted several projects intended to implement recommendations of the plan. These
projects are summarized in Table 1.3. One implementation activity the County recently participated in was
incorporating LiDAR into their GIS mapping systems for better digital terrain mapping to help with flood
modeling and projections.

1.6 REVIEW OF PLAN DEVELOPMENT EFFORTS, PROCESS AND ADOPTION

As previously noted, the first edition of the Ozaukee County all hazards mitigation plan was prepared under
the guidance of a Hazard Mitigation Committee comprised of elected officials from all of the incorporated
communities within the County, as well as County businesses and agency representatives. That Committee
met several times during the plan preparation period to incorporate input on the types of hazards to be
considered, the appropriate mitigation strategies, and to review the draft Report chapters with each Report
chapter then being refined to reflect the comments and recommendations of the Committee and other
public, local officials, academia, and business and industry leaders.

The Ozaukee County Hazard Mitigation Committee reviewed past hazard events and a consensus was

reached on the anticipated probability of future events as either "high,” “medium,” or “low.” After the draft
plan review, the Committee selected potential mitigation projects based on a “high,” "medium,” or “low”
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Table 1.2

Outreach Activities by Local Communities in Ozaukee County Related To Hazard Mitigation

Community

Activity

Ozaukee County

County Website

Twitter account

Facebook page

Department of Emergency Management webpage

Department of Land and Water Management webpage - "Flood Protection” link

Department of Land Information — “Interactive Map” link

Email and text message information and alert system "Notify Me”

Public alert emergency notification system

County Police, Fire, and EMS Live audio radio online

“Nextdoor” social networking service

County meets with American Red Cross and other NGO's as part of their planning efforts for mass
care along with public health and human services

County Fair safety and mitigation

Emergency Preparedness Day

Ozaukee County Amateur Radio Emergency Service (OZARES) and
Radio Amateur Civil Emergency Service (RACES)

City of Cedarburg

City of Mequon

City website

Department of Emergency Management webpage
Seasonal Newsletter “The Post”

Facebook page

Fire Department Twitter account

Fire Department Facebook page

Engineering and Public Works Facebook page

City website

"Hyper-Reach” emergency telephone notification system
Fire Department Facebook page

City of Port Washington

City website

Integrated Nowcast/Forecast Operation System
Email alert system

Seasonal email Newsletter

Facebook page

Fire Department Facebook page

Police Department Facebook page

Police Department Twitter account

Village of Bayside

Village website

Monthly newsletter “Scene”

Weekly email newsletter “Bayside Buzz"

Weekly newsletter “Tuesday Talk”

Email and text message information and alert system “Notify Me”
Facebook page

Twitter account

Village of Belgium

Village of Fredonia

Village of Grafton

Village website
Seasonal newsletter
Facebook page
Village website
Quarterly Newsletter
Twitter account
Village website
E-newsletter
Facebook page
Twitter account
Email and text message information and alert system “"Notify Me”

Table continued on next page.
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Table 1.2 (Continued)

Community Activity
Village of Newburg Village website
Board of Emergency Management
Monthly Newsletter
Fire Department Facebook page
Police Department Facebook page
Village of Saukville Village website
Department of Emergency Management webpage
Seasonal Newsletter

Email and text message information and alert system “Notify Me"
Facebook page
Fire Department Facebook page
Police Department Facebook page
Department of Public Works Facebook page
Twitter account
Village of Thiensville Village website
Department of Emergency Government webpage
Seasonal Newsletter “The Village Voice"
Email and text message information and alert system “Notify Me"
Facebook page
Twitter account

Town of Belgium Town website
Town of Cedarburg Town website
Email notification of timely news and upcoming meetings E-Notify

Seasonal Newsletters
Cedarburg TV governmental access channel

Town of Fredonia Town website
Seasonal Newsletter
Town of Grafton Town website

Email and text updates

River Monitoring link on town website
Town of Port Washington | Town website

Seasonal Newsletters

Facebook page
Town of Saukville Town website

Source: Community Websites, Ozaukee County, and SEWRPC

priority. This plan followed the Disaster Mitigation Act of 2000, meaning that it was designed to be a “living”
document that would be reviewed and updated every five years at a minimum.

The first update to the original Ozaukee County All Hazards Mitigation Plan (2013) was again prepared under
the guidance of a Hazard Mitigation Committee. The Ozaukee County Division of Emergency Management
completed (and regularly updated) the Ozaukee County Hazard Analysis. This Hazard Vulnerability Analysis
(HVA) identifies likely natural and technological hazards that have occurred or may occur in the future within
the County based on the State of Wisconsin’s HVA. The HVA served as the starting point for the first plan
update along with historical events, recent news reports, local resources, and FEMA Region V mitigation
survey, and knowledge of the local planning team members. Team members (see Appendix B) ranked their
concern (likelihood of future occurrences and amount of disruption/damage should it occur) on a five-point
scale of “very high,” “high,” “medium,” “low,” or “very low.” From those rankings, planning team members
determined hazard mitigation strategies that might benefit their communities.

" ou

This 3rd plan update of the Ozaukee County Hazard Mitigation Plan was prepared under the guidance of a
Local Planning Team comprised of representatives of all of the incorporated communities within the County?®

8 Except the Village of Bayside, which is located in both Milwaukee and Ozaukee Counties, and is covered under the
Milwaukee County hazard mitigation plan.
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Table 1.3

Hazard Mitigation Activities in Ozaukee County: 2013-2019

Completion
Community Project Cost Funding Source Date
Ozaukee County Ozaukee Fish Passage Program. $10.5 million Ozaukee County Planning and 2015-2017
Ulao Creek, Little Menomonee Parks Department awarded over
River, and Mole Creek habitat 10.5 million dollars in Federal, State,
enhancement and restoration Local, and Private Funds for the
projects helped to restore various stream restoration projects
floodplains along the waterways throughout the County
which help with flood control
9-1-1 Emergency Medical Dispatch $56,000° Aurora Foundation (Aurora Medical 2016
program training Center- Grafton)
Cities of Mequon and Cedarburg
Light Detection and Ranging $60,252 State grant and local levy dollars 2015
(LiDAR) surveying program
Flood Control Project- Buyout, $222,075 FEMA, WEM, WDNR Municipal 2015
1.53 acre parcel (partnership with Flood Control Grant
Town of Grafton)
Flood Control Project-Buyout, $232,755 FEMA, WEM, WDNR Municipal 2017
0.5-acre parcel (partnership with Flood Control Grant
Town of Grafton)
Flood Control Project-Buyout, $219,974 FEMA, WEM, WDNR Municipal 2018
0.46 acres and 0.42 acres Flood Control Grant
(partnership with Town of Grafton)
Flood Control Project-Buyout, $105,237 FEMA, WEM, WDNR Municipal 2018
0.77-acre parcel (partnership with Flood Control Grant
Town of Grafton)
Flood Inundation Maps for potions | Funded by FEMA | FEMA, NWS, and WDNR 2019
of the Milwaukee River and all of
Cedar Creek
City of Port Replacement of one Outdoor $25,000° City of Port Washington 2018
Washington Warning Siren
Harbor breakwater wall restoration $3 million spent | Partial City Costs and Grants 2019-2020
and renovation project during draft phase | provided
of this plan
City of Port Washington wastewater $700,000 City of Port Washington wastewater 2019
treatment plant on-site backup treatment plant
generator(s) installation project
Trash rack installation on culvert in $14,359 City of Port Washington Public 2018
Canyon Creek Works Department
Village of Saukville | Replaced all 4 Outdoor Warning $20-25,000° Village of Saukville 2016
Sirens

2 $500.00 per dispatcher training
© Per siren

Source: Ozaukee County Division of Emergency Management and SEWRPC

including elected officials, law enforcement and fire personnel, engineering and public works departments,
and planning departments. In addition, the Local Planning Team included representatives from utilities, a
university and school districts. The Local Planning Team met four times during the plan update preparation
period to provide input on the types of hazards to be considered, the appropriate mitigation strategies,
and to review the draft Report chapters. Those chapters were then refined to reflect the comments and
recommendations of the Team (see Appendix A).

As draft chapters of this 3rd update of the plan were completed, copies were placed in downloadable
form on the SEWRPC website and a webpage was available on which members of the public could ask
questions and submit comments. Following completion of updates to the community profiles and the risk
and vulnerability assessments sections of the plan and review of drafts of the corresponding chapters by
the Local Planning Team, a public informational meeting was held to review these sections of the plan with
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local officials, business and industry, and citizens and solicit their input. Copies of the draft plan were made
available at the Ozaukee County Division of Emergency Management and on the SEWRPC website.

Following a finding by FEMA that the plan was approvable after adoption, the plan was brought to the
Ozaukee County Board for adoption (a copy of the adopted resolution approving the plan is included
in Appendix H).Copies of the plan were also sent to each of the local units of government requesting
that they adopt the plan in order to retain future eligibility for mitigation funding for the FEMA Hazard
Mitigation Grant, Flood Mitigation Assistance, and Pre-Disaster Mitigation programs administered by the
Wisconsin DMA, DEM. In addition, County and SEWRPC staffs were available to meet with communities on
an individual basis to review the plan update and consider adoption and implementation steps.
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BASIC STUDY

AREA INVENTORY
AND ANALYSIS

2.1 INTRODUCTION

Information on pertinent natural and built features of the study area is an important consideration in sound
hazard mitigation planning. Accordingly, the collection and collation of definitive information regarding
basic demographic characteristics, existing and planned land use, surface water and Lake Michigan
shoreline system characteristics, transportation and utility systems, critical community facilities, and existing
hazard management programs constitute important steps in the planning process. The following in-depth
information regarding the relevant conditions in the study area is useful in formulating and evaluating
sound mitigation approaches.

2.2 CIVIL DIVISIONS

The geographic extent and functional responsibilities of civil divisions and special-purpose units of
government are important factors to be considered in hazard mitigation planning, since these local units of
government provide the basic structure of the decision-making framework within which such planning must
be addressed. The boundaries of the civil divisions in Ozaukee County are shown on Map 1.1 in Chapter 1 of
this Report. There are six towns in Ozaukee County, including Belgium, Cedarburg, Fredonia, Grafton, Port
Washington, and Saukville. In addition, there are seven villages located partially or completely within the
County, including Bayside (partial), Belgium, Fredonia, Grafton, Newburg (partial), Saukville, and Thiensville.
The Cities of Cedarburg, Mequon, and Port Washington are also within Ozaukee County. The total land area
and proportion of the County within each civil division is presented in Table 2.1. Note, because the Village of
Newburg is participating in the adoption of this hazard mitigation plan the entire Village area will be shown
on all maps and inventoried in some of the tables throughout this Report.

2.3 DEMOGRAPHIC AND ECONOMIC CHARACTERISTICS

Population

Historical population levels in Ozaukee County are provided in Table 2.2. In 1860, Ozaukee County had a
resident population of about 15,682. After three decades of slight population decreases from 1860 through
1890, the County’s population generally steadily increased from 1890 through 1940. Starting in 1940, the
County saw more rapid population growth with a high of 64.6 percent growth in the decade of the 1950s.
Population growth slowed slightly in the 1980s, though continuing to increase through 2010. As of 2010, the
date of the most recent existing census data, there were an estimated 86,400 individuals residing in the County.
The population in Ozaukee County is projected to increase by 26.3 percent from 2010 through the year 2050.°

Mequon, incorporated as the City of Mequon in 1957, is geographically the third largest city in Wisconsin,
measuring over 47 square miles. Because of its large area, Mequon is home to a major portion of Ozaukee
County’s population, with an estimated 23,132 residents, accounting for 27 percent of the County's
population in 2010. The next most populous communities are the Village of Grafton, with 11,459 residents,
and the Cities of Cedarburg with 11,412 citizens and Port Washington with 11,250 citizens. Based upon the
2010 census data, the Village of Belgium experienced a 33.8 percent increase in population from the prior
decade, more than any community in the County.

Households

Trends in the number of households in Ozaukee County are shown in Table 2.3. The County experienced
significant gains in the number of new households in each decade from 1950 through 2010. Since 1980,
the rate of increase in the number of households has exceeded the rate of population increase. Between

° Projected levels of population for the Southeastern Wisconsin Region can be found in SEWRPC Planning Report No. 55,
Vision 2050 Volume I: Groundwork for Vision and Plan Development, July 2017.
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1950 and 2010, the number of households Table 2.1

increased by about 419 percent, compared to Areal Extent of Civil Divisions in Ozaukee County: 2018
a population increase of about 270 percent

during the same time period. Because the Area : Percent of
number of households increased at a faster rate Cf""' Divislon Acres Square Miles _County Area
than the population, the number of persons per Cities
household has decreased. Cedarburg 3127 49 21
Mequon 30,072 47.0 20.0
Port Washington 3,756 5.8 2.5
Employment Villages
Trends in job growth in the County are set forth Bayside® 58 0.1 0.0
in Table 2.4. The jobs are enumerated at their Belgium 1,382 2.2 0.9
location and the data thus reflect the number Fredonia 1,343 2.1 0.9
of jobs within the County, including both Grafton 3,286 5.1 22
full- and part-time jobs. A significant increase Newburg® 55 0.1 0.0
in the number of jobs may be expected to Saukville 2,287 36 1.5
attract additional residents to the County, thus Thiensville 693 1.1 0.5
influencing population growth. As indicated in ~ Towns
Table 2.4, employment growth was significant Belgium 22,790 356 15.1
in the County from 1950 through 2000, with Cedarburg 15,926 24.9 10.6
an increase of 44,173 jobs, or 669 percent. This Fredonia 22,026 344 146
large increase in jobs was driven by an increase ~ Srafton 11,398 7.8 6
in non-agricultural jobs after 1950. The County ~ Port Washington 11,418 7.9 76
experienced a slowdown in job growth from Saukville 21,039 329 140
2000 to 2010, gaining only 1,727 jobs, likely Total | 150,656 23>4 100.0

an effect of the nation-wide recession that was = an Additional 1,480 acres, or 2.3 square miles, of the Village of Bayside is
experienced in the late 2000s. Furthermore, located within Milwaukee County.

about half of Ozaukee County's employed
residents worked within the County, and the
other half worked outside the County.

® An additional 521 acres, or 0.91 square miles, of the Village of Newburg is
located in Washington County.

Source: SEWRPC

Property Value

The value of the real estate and personal property in a community reflects the upper end of the potential
for property damages in each community. The equalized value of the real estate and personal property in
Ozaukee County and each of the general-purpose units of government in the County for the years 2013
(date of previous edition of this plan) and 2017 is shown in Table 2.5. The Villages of Grafton and Thiensville
have shown the most significant increase in property values as of 2017.

2.4 LAND USE

Land use is an important determinant of the potential impact a particular hazard may have, and of the
actions which may be taken to mitigate the hazard impacts. Accordingly, an understanding of the amount,
type, and spatial distribution of urban and rural land uses within the County is an important consideration
in the development of a sound hazard mitigation plan. This section presents a description of the land uses
in the County.

Existing Land Uses

Land uses in Ozaukee County in 2015 are set forth on Map 2.1 and in Table 2.6. Urban land uses occupied
about 39,475 acres, or 25.6 percent of the County in 2015. Intensive urban development, including the
densest areas of commercial, industrial, and multi-family residential development, is concentrated within
or near the communities of Port Washington, Grafton, Mequon, Saukville, Thiensville, Cedarburg, Belgium,
and Fredonia. Much of the single-family residential development also occurred within, or surrounding,
these communities, while scattered low-density development occurred outside these communities amid
predominantly rural areas. Single-family residential development was the largest component of urban land
uses, encompassing about 19,503 acres, or 49 percent of the urban land uses and about 13 percent of the
total area of the County.
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Land uses categorized astransportation, communication,
and utilities constituted the second largest urban land
use category in 2015, encompassing about 10,122
acres, or 25 percent of the area of all urban land and
about 7 percent of the total area of the County. Major
arterial highways serving the County include Interstate
Highway (IH) 43, which runs along the eastern portion
of the County, parallel to Lake Michigan; State Trunk
Highways (STH) 32, STH 57 and STH 181, which traverse
the County in a north-south direction; and STH 167,
STH 60, and STH 33, which traverse the County in
a generally east-west direction. Bayside, Mequon,
Grafton, Cedarburg, Saukville, and Port Washington, all
have close access to IH 43. With continued maintenance
and capacity upgrades as recommended under the
Southeastern Wisconsin Regional Planning Commission
(SEWRPC) VISION 2050 regional land use and
transportation plan for southeastern Wisconsin,™ these
roads will continue to serve the population effectively.
Transportation within the County will be described in
greater detail later in this chapter.

As previously mentioned, Ozaukee County values its
rural character and farming tradition and is working to
preserve farmlands. Map 2.2 shows lands in agricultural
uses in the Ozaukee County planning area in 2015.
Agriculture remains the principal use of land within
Ozaukee County, with more than 65,000 acres, or
about 43 percent of the County's land in such uses
(see Table 2.7). According to the National Agricultural
Statistics Service, in 2012, there were 416 farms in the
County, a decrease of 19 percent from 2007."" The
average Ozaukee County farm size was about 156
acres. The estimated value of land and farm buildings
associated with these farms was about $364.4 million,
in 2012 dollars. Common crops grown in the County
include forage products such as hay and haylage,
grass silage, and greenchop; soybeans; corn for grain
and silage; and wheat. Common livestock raised in the
County include cattle and calves, egg laying chickens,
horses, pheasants, and goats.

Land in agricultural uses are inventoried by municipality
and class of use in Table 2.7. In 2015, approximately
65,000 acres in the County were considered agricultural
lands. The Towns of Belgium and Fredonia had over
11,000 acres in cropland. The remaining Towns of
Cedarburg, Grafton, Port Washington, and Saukville,
and the City of Mequon had between 2,500 and 8,000
acres of cropland. Croplands comprised the largest
category of agricultural land uses, accounting for about
57,396 acres in the County. Pasture lands accounted

Table 2.2
Historical Resident Population Levels in
Ozaukee County: 1860-2050

Change from
Preceding Census

Year Population Incremental Percent
1860 15,682 -- --
1870 15,564 -118 -0.8
1880 15,461 -103 -0.7
1890 14,943 -518 -34
1900 16,363 1,420 9.5
1910 17,123 760 46
1920 16,335 -788 -4.6
1930 17,394 1,059 6.5
1940 18,985 1,591 9.1
1950 23,361 4,376 23.0
1960 38,441 15,080 64.6
1970 54,461 16,020 41.7
1980 66,981 12,520 23.0
1990 72,831 5,850 8.7
2000 82,317 9,486 13.0
2010 86,400 4,083 5.0
2015 88,600° 2,200° 2.5°
2050 109,100? 22,700° 26.3°

2 Population based on projections from SEWRPC's VISION 2050 Plan.

® Relative to 2010.

Source: SEWRPC

Table 2.3
Number of Households in
Ozaukee County: 1950-2050

Change from

Number of Preceding Census
Year Households Number Percent
1950 6,591 -- -
1960 10,417 3,826 58.0
1970 14,753 4,336 41.6
1980 21,763 7,010 475
1990 25,707 3,944 18.1
2000 30,857 5,150 20.0
2010 34,200 3,343 10.8
2015 35,2002 1,000° 2.9°
2050 44,500° 1,200° 3.50

@ Number of households are projections from SEWRPC's VISION

2050 Plan.

b Relative to 2010.

Source: U. S. Bureau of the Census and SEWRPC

WSEWRPC Planning Report No. 55, Vision 2050 Volume Ill: Recommended Regional Land Use and Transportation Plan,

July 2017,

" U.S. Department of Agriculture National Agricultural Statistics Service, 2012 Census of Agriculture: Wisconsin State and

County Data, May 2074.
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for about 4,851 acres, or about 7 percent of
the County’'s agricultural land. The remaining
agricultural land is categorized as orchards,
nurseries, and farm buildings, which accounted
for a combined total of 3,081 acres, or about 5
percent of the County’s agricultural land.

Map 2.2 also shows the agricultural lands that
were within the one-percent-annual-probability
(100-year recurrence interval) floodplain in
Ozaukee County in 2015. About 3,244 acres
of agricultural land, or about 5 percent of
the agricultural lands in the County, were in
the mapped floodplain. Lands in agricultural
uses that are within the one-percent-annual-
probability floodplain in the County are
inventoried by municipality and class of
agricultural land use in Table 2.8. Information
on the location of agricultural resources in
relation to the one-percent-annual-probability
floodplain may highlight areas where mitigation
strategies could be implemented to ensure
protection against flood damages to crops.

Mobile homes can be particularly vulnerable to
some hazards such as high winds or tornadoes.
In 2015, there were a total of 69 mobile homes
within two mobile home parks in the County. In
addition, there is a single mobile home located
at a separate location within the Town of Port
Washington. Map 2.3 shows the location of the
mobile home parks within the County.

Planned Land Use

Planned land use must seek to accommodate
the impending demand for land within the
Region, which primarily depends on future
population, household, and employment levels.
SEWRPC recently completed projections of land
use, population, households, and employment
from the period of 2010 to 2050 to provide
a basis for preparation of VISION 2050. As
indicated on Map 2.4 and in Table 2.9, urban
land uses in Ozaukee County are projected
to increase by approximately 3,341 acres
between 2015 and 2050, or about 9 percent
increase in urban land. Table 2.10 shows the
forecast growth of population, households,
and employment levels for Ozaukee County
between the same time periods. Anticipating
the needs of future populations, rather than
responding to problems as they occur, is a main
goal of hazard mitigation planning. Therefore,
sound land use planning is a necessary tool
for reducing or eliminating the costs of future
hazard events.

Table 2.4
Number of Jobs in
Ozaukee County: 1950-2050

Change from
Number Previous Time Period

Year of Jobs Number Percent
1950 6,600 -- --
1960 10,200 3,600 54.5
1970 21,256 11,056 108.4
1980 28,250 6,994 329
1990 35,309 7,059 25.0
2000 50,773 15,464 438
2010 52,500 1,727 34
2050 69,300° 16,800° 32.0°

? Estimated jobs for the year 2050 as projected reported in SEWRPC's VISION

2050 Plan.
® Relative to 2010.

Source: U. S. Bureau of the Census and SEWRPC

Table 2.5

Equalized Value of Property in Ozaukee County

by Community: 2013 and 2017

2013 Equalized = 2017 Equalized | Percent
Community Value ($) Value ($) Change
Cities
Cedarburg 1,156,752,200 1,309,147,300 13.2
Mequon 3,949,468,500 4,610,493,300 16.7
Port Washington 841,068,100 974,672,000 15.9
Subtotal 5,947,288,800 6,894,312,600 15.9
Villages
Bayside 23,336,200 26,704,900 144
Belgium 168,731,100 180,705,200 7.1
Fredonia 146,669,300 164,544,100 12.2
Grafton 1,095,444,400 1,333,313,600 21.7
Newburg 5,338,200 5,937,300 11.2
Saukville 396,618,600 424,867,200 7.1
Thiensville 298,390,600 366,996,600 23.0
Subtotal 2,134,528,400 2,503,068,900 17.3
Towns
Belgium 249,437,000 264,894,500 6.2
Cedarburg 773,226,400 874,306,600 13.1
Fredonia 206,625,400 215,528,700 43
Grafton 533,880,100 586,480,800 9.8
Port Washington 185,882,000 206,233,700 10.9
Saukville 195,588,000 221,155,600 13.1
Subtotal 2,144,638,900 2,162,572,434 0.8
Total | 10,226,456,100 11,559,953,934 13.0
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Map 2.1

Existing Land Use Within the Ozaukee County Planning Area: 2015
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Table 2.6
Land Uses in Ozaukee County: 2015

Land Use Category® Acres Percent of Subtotal Percent of County
Urban
Single-Family Residential® 19,503 494 129
Multifamily Residential 1,207 3.1 0.8
Commercial 1,268 3.2 0.8
Industrial 1,320 3.2 0.8
Transportation, Communications, and Utilities 10,122 25.8 6.8
Governmental and Institutional 1,401 35 1.0
Recreational 2,680 6.8 1.8
Unused Urban 1,974 5.0 13
Urban Subtotal 39,475 100.0 26.2
Nonurban
Agricultural and Other Open Lands 80,755 726 53.6
Woodlands 8,141 73 5.4
Wetlands 19,657 17.7 13.0
Surface Water 2,628 24 17
Nonurban Subtotal 111,181 100.0 73.8
Total 150,656 -- 100.0

Note: This table does not reflect the 521 acres of the Village of Newburg that lies within Washington County.
2 Parking lots are included with the associated use.

b Includes mobile homes (9 acres) and single-family rural residential (3,663 acres).

¢Includes two-family residential.

Source: SEWRPC

2.5 ENVIRONMENTAL CORRIDORS

SEWRPC has identified and delineated those areas of Ozaukee County having concentrations of natural,
recreational, historic, aesthetic, and scenic resources that should be preserved and protected to maintain
the overall quality of the environment. Such areas normally include one or more of the following seven
integral elements of the natural resource base which are essential to the maintenance of both the ecological
balance and the natural beauty of the Region: 1) lakes, rivers, and streams and the associated undeveloped
shorelands and floodplains; 2) wetlands; 3) woodlands; 4) prairies; 5) wildlife habitat areas; 6) wet, poorly
drained, and organic soils, and 7) rugged terrain and high-relief topography. There are five additional
elements that are important considerations in identifying and delineating areas with scenic, recreational,
and educational value. These additional elements are: 1) existing outdoor recreation sites; 2) potential
outdoor recreation and related open space sites; 3) historic, archaeological, and other cultural sites; 4)
significant scenic areas, and 5) natural and scientific areas.

In Southeastern Wisconsin, the delineation of these 12 natural resource and natural resource-related
elements on maps result in an essentially linear pattern of relatively narrow, elongated areas which have
been termed “environmental corridors” by SEWRPC. Ozaukee County planning area environmental corridors
are shown on Map 2.5. Primary environmental corridors (PEC) include a wide variety of the aforementioned
important resource and resource-related elements and are, by definition, at least 400 acres in size, two
miles in length, and 200 feet in width. In Ozaukee County in 2010 there were about 21,617 acres of primary
environmental corridors, or about 14 percent of the land area in the County. These generally lie along rivers
and streams and adjacent to lakes, or are associated with woodlands, wetlands, or park and open space
sites. Secondary environmental corridors generally connect with the primary environmental corridors and
are at least 100 acres in size and one mile long. In Ozaukee County there are about 5,395 acres of secondary
environmental corridors, or about 3.6 percent of the total land area in the County. These are located
primarily along the smaller perennial and intermittent streams in the County, including wetlands or smaller
ponds associated with these streams. In addition, smaller concentrations of natural resource features that
have been separated physically from the environmental corridors by intensive urban or agricultural land
uses have also been identified. These areas, which are at least five acres in size, are referred to as isolated
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Map 2.2
Agricultural Lands Within the Ozaukee County Planning Area: 2015
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Table 2.7
Agricultural Lands in the Ozaukee County Planning Area: 2015

Pasture and Other Orchards and

Cropland Agricultural Lands Nurseries Farm Buildings Total Land Area
Municipality (acres) (acres) (acres) (acres) (acres)
Cities
Cedarburg 322 6 -- 9 337
Mequon 5,851 1,088 801 207 7,948
Port Washington 725 -- -- 1 726
Villages
Bayside? - - - - -
Belgium 500 5 - 7 512
Fredonia 382 26 -- 1 409
Grafton 197 13 -- 2 212
Newburg® 81 25 - 7 113
Saukville 273 23 -- 4 300
Thiensville -- -- -- -- --
Towns
Belgium 15,184 876 134 307 16,501
Cedarburg 4,358 539 255 204 5,355
Fredonia 11,891 915 39 291 13,136
Grafton 2,509 463 40 127 3,139
Port Washington 7,381 179 88 165 7,812
Saukville 7,742 693 117 275 8,827
Total 57,396 4,851 1,474 1,607 65,328

2 Data shown in this table only represents the portion of the Village of Bayside that lies within Ozaukee County.
® Data shown in this table represents the entire Village of Newburg, which includes both Ozaukee and Washington Counties.

Source: SEWRPC

natural resource areas. In Ozaukee County there are roughly 4,037 acres of isolated natural resource areas,
or about 2.7 percent of the land area of the County. The portion of the Village of Newburg that lies within
Washington County has approximately 71 acres of primary environmental corridors and roughly 2 acres of
isolated natural resource areas.

2.6 SURFACE AND GROUND WATER RESOURCES AND FLOOD HAZARD AREAS

Groundwater resources constitute a valuable element of the natural resource base of Ozaukee County.
This resource is present because of the state’s geologic history and climate. The groundwater reservoir not
only sustains lake levels and provides the base flow of streams in the County but also comprises a major
source of water for domestic, municipal, and industrial water usage. Like surface water, groundwater is
susceptible to depletion in quantity and to deterioration in quality, which is discussed in greater detail
later in this Report.

Surface water resources, consisting of streams and lakes, also form a particularly important element of the
natural resource base. Surface water resources provide recreational opportunities, influence the physical
development of the County, and enhance its aesthetic quality. Lake Michigan is also major source of water
for domestic, municipal, and industrial water use within Ozaukee County. Practices carried out on the land
within the County can positively or negatively affect the water quality of the inland lakes and streams of the
County and in turn affect the quality of water within Lake Michigan.

While some small lakes exist within the County, the most significant water features are the perennial
rivers and streams and their related watersheds. Major streams are defined as those which maintain, at a
minimum, a small continuous flow throughout the year except under unusual drought conditions. There are
five major watersheds and an area that drains directly into Lake Michigan within Ozaukee County. All of the
major watersheds are part of the Great Lakes-St. Lawrence River Drainage system. The major watersheds
include the Milwaukee River watershed, Menomonee River watershed, Sheboygan River watershed, Sauk
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Table 2.8
Agricultural Lands Within the One-Percent-Annual-Probability
Floodplain in the Ozaukee County Planning Area: 2015

Pasture and Other Orchards and Total Land
Cropland Agricultural Lands Nurseries Farm Buildings Acreage in
Municipality (acres) (acres) (acres) (acres) Floodplain
Cities
Cedarburg 0.9 -- -- -- 0.9
Mequon 459.1 93.0 7.8 0.9 560.8
Port Washington 9.8 -- -- -- 9.8
Villages
Bayside? -- -- -- -- --
Belgium 345 -- -- -- 345
Fredonia 1.3 47 -- -- 16.0
Grafton 04 -- -- -- 04
Newburg® 0.6 1.0 -- 0.5 2.1
Saukville 59.4 1.1 -- -- 60.5
Thiensville -- - - - --
Towns
Belgium 1,137.1 56.9 4.8 37 1,202.5
Cedarburg 227.6 21.2 11.1 2.9 262.8
Fredonia 3533 479 -- 1.0 402.2
Grafton 130.7 25.7 1.6 42 162.2
Port Washington 207.9 1.6 5.7 1.5 216.7
Saukville 283.8 20.3 42 43 312.6
Total 2,916.4 273.4 35.2 19.0 3,244.0

2 Data shown in this table only represents the portion of the Village of Bayside that lies within Ozaukee County.
® Data shown in this table represents the entire Village of Newburg, which includes both Ozaukee and Washington Counties.

Source: Federal Emergency Management Agency and SEWRPC

Creek watershed, and Sucker Creek watershed. The majority of Ozaukee County is located in the Milwaukee
River watershed which covers 96,667 acres, or 64 percent of the County. All of the major watersheds are
further subdivided into sub-watersheds. Map 2.6 illustrates the major watersheds and sub-watersheds
within Ozaukee County.

SEWRPC classifies lakes as either being minor or major. Major lakes are 50 acres or more in lake surface area.
There are three major lakes located entirely or partially within Ozaukee County, all within the Milwaukee
River watershed. The major lakes include Lac du Cours (57 acres) in the City of Mequon, Mud Lake (148
acres) in the Town of Saukville, and Spring Lake (65 acres) in the Town of Fredonia and the Town of Sherman
in Sheboygan County.

Floodplains are the wide, gently sloping areas contiguous to, and usually lying on both sides of a stream
channel. For planning and regulatory purposes, floodplains are normally defined as the areas, excluding the
stream channel, subject to inundation by the one-percent-annual-probability (100-year recurrence interval)
flood event. There is a 1 percent chance of this flood event being reached or exceeded in any given year.
Floodplain areas are generally not well suited to urban development, not only because of the flood hazard,
but also because of the presence of high-water tables and, generally, of soils poorly suited to urban uses.
Floodplain areas often contain important natural resources, such as high-value woodlands, wetlands, and
wildlife habitat and, therefore, constitute prime locations for parks and open space areas.

Floodplainsidentified by Ozaukee County, SEWRPC, the Wisconsin Department of Natural Resources (WDNR),

and the Federal Emergency Management Agency (FEMA) are shown on Map 2.7. In 2007, under FEMA's
direction, the WDNR performed hydrologic and hydraulic analyses for Ozaukee County’s Flood Insurance
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Map 2.3
Mobile Home Parks in Ozaukee County: 2015
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Map 2.4

Regional Land Use Plan as it Pertains to the Ozaukee County Planning Area: 2050
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MIXED-USE TRADITIONAL
NEIGHBORHOOD

(Residential and Other Urban Land—
At Least 7.0 to 17.9 Dwelling Units
per Net Residential Acre)

SMALL LOT TRADITIONAL
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Table 2.9
Projected Changes in Land Uses in Ozaukee County: 2015 and 2050

Acres Percent
Land Use Category 2015 2050 Change Change
Developed Land
Residential 20,710 23,040 2,330 11.3
Commercial 1,268 1,856 588 46.4
Industrial 1,320 1,984 664 50.3
Transportation, Communications, and Utilities 10,122 10,752 630 6.2
Governmental and Institutional 1,401 1,408 7 0.5
Recreational 2,680 2,880 200 7.5
Unused Urban 1,974 896 -1,078 -54.6
Developed Land Subtotal 39,475 42,816 3,341 8.5
Undeveloped Land
Agricultural and Other Open Lands 80,755 78,208 -2,547 -3.2
Surface Water 2,628 2,624 -4 -0.2
Wetlands 19,657 19,712 55 0.3
Woodlands 8,141 7,296 -845 -104
Undeveloped Land Subtotal 111,181 107,840 -3,341 -3.0
Total 150,656 150,656 -- --

Source: SEWRPC

Study (FIS). ™ The FIS revised and updated information Table 2.10
on the existence and severity of flood hazards within Forecast Growth in Ozaukee County: 2050
Ozaukee County, and it provides floodplain boundaries

d deli ti t ist L. in d lopi Percent
and delineations to assist communities in developing Existing Forecast Change:
sound floodplain management measures. Type (2010) (2050) 2010-2050
. Population 86,400 109,100 26.3
Approximately, 19,267 acres, or about 13 percent of  Households 34,200 44,500 30.1
the total area of the County, are located within the  gmployment 52,500 69,300 320

one-percent-annual-probability flood hazard area. The
land area within the one-percent-annual-probability
floodplain in each community is given in Table 2.11. This total includes about 870 acres of detailed
floodplains modeled by SEWRPC staff in 2017 within the City of Mequon and portions of the Village of
Bayside (Ozaukee County). Of the 19,267 acres of delineated floodplains within the County, about 8,086
acres are approximately-delineated floodplains (otherwise known as “A” zones).” In addition, roughly
10,972 acres within those delineated floodplains are detailed zones with floodway (otherwise known as
“AE" zones). There are about 209 acres within the County that are detailed floodplains without floodway.

Source: SEWRPC

A consideration in flood hazard mitigation is the potential for a chance of flooding due to dam failures.
Since there are several major and minor dams in Ozaukee County, future evaluation of floodplain areas
related to dam failure should be considered. Dams are barriers built across a waterway to store, control,
or divert water. Dams in the County that have been identified by the WDNR are inventoried in Table 2.12,
and locations of each are shown on Map 2.8. There are 21 existing dams and eight dams that have been
removed or abandoned. Of the 21 existing dams identified, one has been assigned a high hazard rating by
the WDNR, indicating the potential for loss of human life as well as economic loss, environmental damage,
or disruption of lifeline facilities during failure or mis-operation. Another two dams have been assigned
significant hazard ratings, indicating the potential for economic loss, environmental damage, or disruption
of lifeline facilities. Most of these dams are small, mill-type dams under the jurisdiction of the WDNR and
most are owned by the WDNR or privately.™ The remaining dams have been classified as low hazard, or a
hazard rating has not been assigned.

2Flood Insurance Study, Ozaukee County, Wisconsin and Incorporated Areas, Vol. 7 of 2. Federal Emergency Management
Agency, Flood Insurance Study Number 55089CV00TA, Revised December 4, 2007.

3 Approximate floodplains do not include flood elevation information.

“EPTEC; Ozaukee County Hazard Mitigation Plan, 2073.
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Map 2.5

Environmental Corridors and Isolated Natural Resource Areas Within the Ozaukee County Planning Area: 2015
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Map 2.6

Watershed Features Within the Ozaukee County Planning Area
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Map 2.7

Surface Waters, Wetlands, and Floodplains Within the Ozaukee County Planning Area: 2015
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2.7 LAKE MICHIGAN COASTAL BLUFF EROSION Table 2.11

Areal Extent of One-Percent-Annual-
Shoreline Erosion and Bluff Stability Conditions Probability Floodplain by Civil
Wisconsin has several hundred miles of Great Lakes coastline. Division in Ozaukee County: 2018

Slightly over a third of the people in Wisconsin (2 million —
people) live in the 15 coastal counties along Lake Michigan _Civil Division Area (acres)

and Lake Superior. Property values along the coast are  Cities

substantially greater than those of non-coastal properties. Cedarburg 174
Development pressure on the Great Lakes coastline continues Mequon 3:894
to increase with larger and larger homes being built in this — FortWashington 162
dynamic environment. However, living on the coast poses V'”age,sd R

some risks. People living on Wisconsin's Great Lakes coastline Ezrg;u:q 73
are vulnerable to coastal hazards including erosion, lake level Fredonia 103
changes, waves, storm surge, floods, ice shove, and landslides.’ Grafton 157
Identifying coastal reaches with unstable bluffs and determining Newburg® 63

recession rates provides coastal communities and landowners Saukville 659
with the information needed to avoid constructing buildings at Thiensville 101
risk. Portions of the Lake Michigan shoreline in Ozaukee County  1ouns

are highly vulnerable to shore erosion largely because much of Belgium 2559
the coastal landforms are comprised of mixed, unconsolidated Cedarburg 2,194
glacial materials such as gravels, lake-deposited clays, and tills. Fredonia 2,413
Map 2.9 illustrates the different land uses by parcel along the Grafton 1,724
Lake Michigan coastline within Ozaukee County. As indicated Port Washington 936
on Map 2.9 most parcels along the coastline are in residential Saukville 4,053
land uses. Ozaukee County’'s Department of Land and Water Total 19,267

Management webpage provides information about shoreline . . :

tabilit . in the Great Lak Reqi kv Great Note: Lake Michigan shoreline has approximately 102
stability, erosion In e reg akes eg|oq, wee y rea acres of detailed floodplains that are not
Lakes water levels, and material about shoreline erosion and included in this table.

recession.
@ Data shown in this table only represents the portion of

. . . . the Vill Bayside that lies within Ozaukee County.
An inventory of the shoreline conditions and bluff stability "° Hlage of Bayside that ies within Ozaukee County

within the entire Southeastern Wisconsin Region was conducted " Data shown in this table represents the entire Village
in 19777 by a number of coastal technical consultants under  of Newburg which includes lands in both Ozaukee and
the Wisconsin Coastal Management Program (WCMP), and  "ashington County.

again in 1997 by SEWRPC, in conjunction with WCMP."® Coastal = Source: Federal Emergency Management Agency and
conditions can change over time since they are related to SEWRPC

changes in, among other related factors, climate, water levels

(i.e., seasonal fluctuations), the geometry of the onshore beach and nearshore areas, the extent and
condition of shore protection measures, the type and extent of vegetation, and the type of land uses in
shoreland areas.

The 1997 Lake Michigan shoreline recession and bluff stability study, conducted by SEWRPC, included
evaluations of lands along the Lake Michigan shoreline in Kenosha, Racine, Milwaukee, and Ozaukee
Counties that directly affect, or are directly affected by, shoreline erosion, bluff recession, and storm damage
processes. This relatively narrow strip of land along the Lake Michigan shoreline extends approximately 89
miles from the Wisconsin-lllinois state line to the Ozaukee-Sheboygan county line, including approximately
26 linear miles in Ozaukee County. The Ozaukee County shoreline contains areas of substantial bluffs

B A.R. Lulloff and P. Keillor, Managing Coastal Hazard Risks on Wisconsin’s Dynamic Great Lakes Shoreline, Wisconsin
Coastal Management Program, 2011 with updates provided in 2015.

6 www.co.ozaukee.wi.us.

7 D.M. Mickelson, L. Acomb, N. Brouwer, TB. Edil, C. Fricke, B. Haas, D. Hadley, C. Hess, R. Klauk, N. Lasca, and A.F.
Schneider, Shore Erosion Study, Technical Report, Shoreline Erosion and Bluff Stability Along Lake Michigan and Lake
Superior Shorelines of Wisconsin, Wisconsin Coastal Management Program, February 1977.

18 SEWRPC Technical Report No. 36, Lake Michigan Shoreline Recession and Bluff Stability in Southeastern Wisconsin:
1995, December 1997.
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Map 2.8
Dam Locations in Ozaukee County: 2017
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Map 2.9
Parcel Land Uses Located Along Lake Michigan Coastline: 2015
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with heights of up to 140 feet, ravines, areas of gently rolling beaches with widths of up to 150 feet, and
areas of low sand dune ridges. For analytical purposes, under the 1997 study, the Lake Michigan shoreline
was divided into 17 reaches, including seven reaches (reaches 11-17) within, or partially within, Ozaukee
County, as shown on Map 2.10. These reaches were selected to have relatively uniform beach and bluff
characteristics. These reaches generally correspond to those utilized in the 1977 shoreline erosion study
mentioned above, with some refinement to reflect 1995 conditions.

During the 1995-1997 field assessment, surveys were conducted to measure the geometry of the bluff slope
at 192 sites, including 62 sites in Ozaukee County. These measurements provided a basis for site-specific
assessments of the bluff conditions at the selected locations. In addition, beach and nearshore lakebed
conditions were measured for selected sites.

Based upon the 1995-1997 data collected and the assessment and analysis of that data, the findings for
Ozaukee County’s bluff stability and shoreline erosion conditions were developed and are summarized in
Table 2.13 and shown graphically on Map 2.10. Information summarized in Table 2.13 includes bluff height,
bluff stability, shoreline recession data, and beach width for each associated reach area. A safety factor
score was calculated for potential failure surfaces within the bluffs using shear strengths and stresses.
A safety factor against sliding of less than 1.0 is considered unstable, a factor of 1.0 to 1.1 considered
marginally stable, and a factor of greater than 1.1 is considered stable. According to Table 2.13, in 1995 bluff
stability ranged from unstable to stable for those reaches within Ozaukee County that contained bluffs. The
findings for bluff stability were similar to the results of the 1977 study, except for reach 13, which showed
improvement in stability conditions in some areas from 1977 to 1995.

Great Lakes water levels vary seasonally, annually, and over multi-decade cycles. Water levels in Lake
Michigan have been increasing since 2013. Water levels in Lake Michigan were below the long-term average
from 1999 to 2014 and quickly jumped above that average in spring 2014.' The long-term average water
level for Lake Michigan is 578.84 feet (International Great Lakes Datum 1985). As of December 2019, the
water level in Lake Michigan was 581.53 feet (IGLD 1985), 2.7 feet above the long term average, about
5.5 feet above record low levels that occurred in January 2013, and less than one foot below the record
high levels that occurred in October 1986, as shown in Figure 2.1. While higher water levels can benefit
communities, businesses, and industries that depend on Great Lakes waters for commercial shipping,
hydropower, recreational boating, and tourism, they can lead to negative impacts such as coastal erosion,
beach loss, flooding, and property damage along the shoreline. Low water levels have the effect of reducing
shoreline erosion caused by scour at the base of the bluff however, shoreline habitat and beaches can be
negatively affected by low levels as can shipping, power generation, and tourism. Given the cyclic nature of
water levels in the Great Lakes, a return to lower lake levels may occur in the future.

Bluff Stabilization Project: 2005

The Concordia University property in the City of Mequon contains 2,700 feet of shoreline and sits atop a
nearly 130-foot-high bluff along the Lake Michigan coast. In the early 2000s, University officials began to
observe the bluff edge eroding nearly a foot each year, or the equivalent of 20,000 tons of sediment per
year. Campus officials determined that the bluff erosion was threatening the safety of campus, in 2005,
and hired an engineering firm to formulate a plan and carry out a project to stabilize the eroding bluff.
The stabilization project decreased the slope of the bluff to a stable incline, revegetated exposed soils on
the bluff face, added coastal wetlands, and placed 100,000 tons of stone revetments along the shoreline to
protect the bluff toe from persistent wave action.?® The project took eight years to plan, fund, and execute.

Although this project was successful in significantly reducing the rate of erosion on Concordia’s bluff, it has
caused some unintended consequences to neighboring properties to the south (down shore). With the new
revetments in place, sediment could no longer wash into the Lake and be taken by the longshore currents?'

® University of Wisconsin Sea Grant Institute. seagrant.wisc.edu/Home/Topics/CoastalEngineering.
2 Great Lakes Coastal Resilience Planning Guide, Stabilizing Concordia University's Bluff, www.greatlakesresilience.org, 2013.

21 Longshore currents, otherwise known as the littoral drift is the natural process of the transportation of soil particles (i.e.,
sand, silt, and clay) along the coastline. Soil particles are carried by the longshore currents which are formed as waves
strike the shoreline at an oblique angle, forcing some of the surf-zone water to move laterally. The movement is influenced
by the circulation patterns of the Great Lakes.

OZAUKEE COUNTY HAZARD MITIGATION PLAN UPDATE: 2020-2025 - CHAPTER 2 | 31



Map 2.10

Lake Michigan Shoreline Erosion and Bluff Stability Analysis for Ozaukee County: 1995
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Figure 2.1
Lake Michigan Mean Monthly Water Levels 1918-2019
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Source: National Oceanic and Atmospheric Administration Great Lakes Environmental Research Laboratory and SEWRPC

to properties south of the school. By armoring the shore, sediment transport budgets have been altered and
have prevented areas down shore of the project from being nourished with new sediments, thus increasing
erosion rates in those areas.?

These bluff stabilization challenges are not limited to this particular project. Bluff erosion and the impacts
associated with shoreline structure management continue to be studied within the Great Lakes Region. As
discussed below, research, education, and outreach are actively being pursued within Ozaukee County and
other Great Lake coastal communities to better understand shoreline management practices along the Lake
Michigan coast to minimize future coastal hazards.

Integrated Assessment on Water Levels and Coastal Shores in Northern
Milwaukee County and Southern Ozaukee County, Wisconsin

Changes in the Lake Michigan shoreline caused by fluctuating water levels precipitated the need to bring
together existing research on coastal bluffs and engage coastal communities, including those of Ozaukee
County, to explore a broader range of policy options for increasing the integrity of coastal bluffs. In March
2015, two grants totaling $60,000 were awarded by the Graham Sustainability Institute at the University
of Michigan to conduct an integrated assessment study of changing Lake Michigan water levels and their
impact on coastal beaches between the Village of Shorewood in Milwaukee County, and the City of Port
Washington in Ozaukee County. The University of Wisconsin Sea Grant Institute led the study with a team
of coastal engineers; geologists; ecologists; urban and regional planners, including the SEWRPC staff; law
and policy experts; landscape architects; and social scientists. The full project consisted of an initial planning
phase and three phases of a full integrated assessment.

The planning grant phase included interviews with stakeholders, partners, and investigators; development
of an online bibliography? of relevant research on variable water levels and coastal bluffs; formulation of a
white paper on finding and organizing existing research,?* data and decision tools; and a workshop to provide
information about the integrated assessment to determine if there was support to continue participation in
the project. The planning grant phase concluded that there was support for continued participation.?

2 Great Lakes Coastal Resilience Planning Guide, greatlakesresilience.org, 2073.
3 For online bibliography see www.zotero.org/groups/1569452/wisconsin_coastal_hazards_bibliography/items.

4 Hart, David, Finding and Organizing Existing Research, Data, and Decision Tools Related to Water Level Variability and
Coastal Bluffs in Northern Milwaukee County and Southern Ozaukee County, Wisconsin, University of Wisconsin Sea
Grant Integrated Assessment Project White Paper, 2015.

% University of Wisconsin Sea Grant Institute, Planning for an Integrated Assessment on Water Level Variability and
Coastal Bluffs in Northern Milwaukee County and Southern Ozaukee County, Wisconsin, September 2015.
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Phase one of the integrated assessment produced a synthesis of existing research and data to better
understand the effects that increased variation in water levels in Lake Michigan has on coastal bluffs and
beaches. A workshop was conducted with investigators and partners to prioritize the most relevant reports,
studies, and data for the integrated assessment. A report was produced in this phase of the project that
described the status and trends concerning changing water levels and coastal bluffs in the study area and
corresponding consequences of those trends.?

Phase two of the project consisted of extensive community conversations to identify and prioritize policy
options for local governments, adaptive actions for private property owners, and outreach decision tools
for both groups. Three meetings were held in the summer of 2016 at which brainstorming exercises were
conducted to understand the local hopes and concerns. A list of 29 response options from these meetings
were analyzed and prioritized by the project team.?’

The third, and final phase of the project put forth a preferred set of policy options, adaptive actions, and
decision tools intended to lead to a measurable increase in the resilience of bluffs in the study area to coastal
erosion. Deliverables from this phase included a resource guide for property owners living on the coast of
Lake Michigan,?® a resource guide for local officials in the southeastern Wisconsin coastal communities,
and a final integrated assessment report.*°

Southeast Wisconsin Coastal Resilience Project

Planning and preparing for, and adapting to, coastal hazards can enhance community resilience and
strengthen coastal economies. In 2017, a project team consisting of the Wisconsin Coastal Management
Program, the University Of Wisconsin Sea Grant Institute, the University of Wisconsin-Madison Department
of Civil and Environmental Engineering, and SEWRPC were awarded a three-year National Atmospheric and
Oceanic Administration (NOAA) Coastal Resilience Grant to enhance community capacity in southeastern
Wisconsin and to build resilience to these coastal hazards. This project will provide resources and assistance to
communities in Ozaukee, Milwaukee, Racine, and Kenosha Counties to plan and prepare for coastal hazards.

A Community of Practice has been formed that includes municipalities, counties, State agencies, and Federal
partners. This network of officials will meet semi-annually over the three-year project period to demonstrate
resilience resources, discuss ongoing hazard issues, initiate collaboration, and develop consistent approaches
to address coastal hazards in the Region.

The project team is expected to evaluate and map shoreline recession rates by analyzing historical aerial
photographs and assess scenarios of potential shoreline recession under Lake level extremes and high-
energy storm conditions. An interactive mapping tool will be developed to help visualize recession rates
and scenarios.

The Coastal Resilience project will also develop educational and outreach materials for bluff best management
practices, bluff slope vegetation practices that can improve bluff stability, nature-based shoreline protection
specifically for Great Lakes shorelines, and resilient beach restoration practices that increase resistance to
erosion. In addition, a small harbor and marina infrastructure and dredging cost evaluation matrix will be
updated for use in maintenance and adaptation planning.

2% University of Wisconsin Sea Grant Institute, Integrated Assessment on Water Level Variability and Coastal Bluffs and
Shores in Northern Milwaukee County and Southern Ozaukee County, Wisconsin, Interdisciplinary Synthesis of Existing
Research, November 2016.

2" University of Wisconsin Sea Grant Institute, Integrated Assessment on Water Level Variability and Coastal Bluffs and
Shores in Northern Milwaukee County and Southern Ozaukee County, Wisconsin, Response Options, November 2076.

BA. Mangham, D. Hart, A. Belche, G. Clark, D. Peroff, J. Noordyk, B. Stitt, and L. Stitt, University of Wisconsin Sea Grant
Institute, Adapting to a Changing Coast, Options and Resources for Lake Michigan Property Owners, August 2017.

2 A. Mangham, D. Hart, A. Belche, G. Clark, D. Peroff, J. Noordyk, B. Stitt, and L. Stitt, University of Wisconsin Sea Grant
Institute, Adapting to a Changing Coast, Options and Resources for Local Officials in Southeastern Wisconsin Coastal
Communities, June 2018.

30M. Allen, J. Callewaert, and K. Olsen, University of Michigan Graham Sustainability Institute, Great Lakes Water Levels
Integrated Assessment Report, February 2018.
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The project team will also work with counties and municipalities to assess their vulnerabilities to coastal
hazards through a self-assessment exercise. A guided resilience assessment will also be offered to
communities to help identify and prioritize potential actions to address coastal hazards. The project has set
aside funding to begin to implement some of these actions to proactively address the local vulnerabilities
to coastal hazards.*

Great Lakes Coastal Flood Study: Ozaukee County

Along with coastal erosion hazards, it is also important to consider coastal flooding for hazard mitigation
planning. The Great Lakes Coastal Flood Study (GLCFS) is an ongoing collaboration of FEMA, the U.S. Army
Corps of Engineers Engineering Research and Data Center (USACE-ERDC), State partners, the Association
of State Floodplain Managers (ASFPM), and FEMA contractors. The GLCFS is FEMA's comprehensive storm
and wind study of the Great Lakes basin for updating coastal flood hazard information and Digital Flood
Insurance Rate Maps (DFIRMs) for Great Lakes coastal communities, including Ozaukee County. The purpose
of the DFIRMs is to identify the areas in a community that are subject to flooding. One such area is the
Special Flood Hazard Area (SFHA), or the 1-percent-annual floodplain.

Included in the GLCFS was 50 years of historical wave and wind data, storm surge modelling, statistical
wave and water level analyses, and response-based modelling to determine the coastal SFHA. The coastal
SFHA was determined from water level and wave combinations that could potentially impact the coastline,
including wave run-up.??

As a part of the GLCFS coastal hazard analysis and mapping, FEMA used cross-sectional transects to
determine near shore flood hazards. A total of 16 transect locations were used for Ozaukee County. Transects
represented coastal reaches with similar physical characteristics and are set perpendicular to the average
shoreline. Because of the large proportion of bluffs in Ozaukee County the main concern is not coastal
flooding, but rather the impact of wave run-up on the stability of the bluffs.

2.8 TRANSPORTATION SYSTEM

The transportation system of Ozaukee County provides the basis for movement of goods and people
into, out of, through, and within the County. An efficient transportation system is essential to the sound
social and economic development of the County, and of the Region. An understanding of the existing
transportation system is also a factor to be considered in the preparation of a hazard mitigation plan for
the County. Accordingly, this section presents a description of existing transportation facilities in Ozaukee
County. Included are descriptions of the existing arterial street and highway system, public transit facilities,
air service facilities, and railway facilities within Ozaukee County.

Arterial Streets and Highways

Arterial streets and highway systems are intended to provide a high degree of travel mobility, serving the
through movement of traffic between and through urban areas. The arterial street and highway system
serving Ozaukee County is shown on Map 2.11. As shown on Map 2.11, the existing arterial network in
the eastern and southern portion of the County is relatively denser than the northwestern portion of the
County. Arterial streets and highways accounted for 303 miles, or about 32 percent of the mileage of the
road system in 2013. State trunk highways (STH) serve the longest trips, predominantly carrying traffic
traveling through Ozaukee County and between Ozaukee County and adjacent counties. County trunk
highways (CTH) form an integrated system together with the State highways and mainly serve traffic
between communities within the County. Interstate Highway (IH) 43 runs along the eastern portion of
the county, parallel to Lake Michigan. Bayside, Belgium, Grafton, Mequon, Port Washington, Saukville, and
Thiensville, all have close access to IH 43.

3 www.sewicoastalresilience.org.

32 Wave Run-up is the uprush of water from wave action on a beach, steep bluff, or coastal structure, typically caused by
a storm surge.
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Map 2.11
Arterial Streets and Highways Within the Ozaukee County Planning Area: 2017
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The traffic-carrying capacity of the arterial street and highway system, while dependent upon several
factors, is primarily a function of the number of traffic lanes and the type of facility. As shown in Table 2.14,
a two-lane arterial generally has a design capacity of about 14,000 vehicles per average weekday, a four-
lane undivided arterial has a design capacity of about 18,000 vehicles per average weekday, a four-lane
arterial with a two-way left turn lane has a design capacity of about 21,000 vehicles per average weekday,
a four-lane divided arterial has a design capacity of about 27,000 vehicles per average weekday, a six-lane
divided arterial has a capacity of about 38,000 vehicles per average weekday, and an eight-lane divided
arterial has a capacity of about 50,000 vehicles per average weekday. The design capacities cited are for
urban arterials typically having urban cross-sections with curb and gutter and auxiliary parking lanes, which
can also serve as distress lanes and, importantly, serve as bypass lanes at intersections. The traffic capacities
of urban arterials are established by the capacity of the intersections with other arterial streets, which are
typically controlled by traffic signals. As also shown in Table 2.14, a four-lane freeway has a design capacity
of about 60,000 vehicles per average weekday, a six-lane freeway has a design capacity of about 90,000
vehicles per average weekday, and an eight-lane freeway has a design capacity of about 120,000 vehicles
per average workday.

Public Transit Facilities
Ozaukee County Express Service Route 143

The Ozaukee County Express Service is a two-way, traditional commuter bus service between Ozaukee
County and the City of Milwaukee, running southbound in the morning and northbound in the evening,
as shown on Map 2.12. The service is funded by Ozaukee County and operated through a contract with
Milwaukee County Transit System (MCTS). Route 143 generally follows IH 43 between the Cities of Milwaukee
and Port Washington. Ozaukee County has free parking at six park-and-ride parking lots located at CTH
32/H in Port Washington, the Saukville Wal-Mart, CTH V in Grafton, the Grafton Commons, the Target Store
in Grafton, and CTH C (Pioneer Road) near Cedarburg. There are also five additional stops along N. Port
Washington Road in the City of Mequon including one serving Columbia St. Mary's Hospital. Approximately
15 stops are located in downtown Milwaukee along Kilbourn Street and Wisconsin Avenue, seven stops
between W. Capitol Drive and McKinley Boulevard, and two more between downtown and Mitchell Street.

There are five bus trips into Milwaukee each weekday from Port Washington and Saukville park-and-ride
lots, and ten trips from the park-and-ride lot in Grafton and the other designated stops south of Grafton.
Eight evening return trips leave downtown Milwaukee each weekday as well as several morning trips to get
workers to Ozaukee County.

The Ozaukee County Shared-Ride Taxi System
(Rural and Small Urban Community Public Transportation)

The Ozaukee County Shared-Ride Taxi system is provided and operated by Ozaukee County. The system
is designed to serve all areas within Ozaukee County during its operating hours (Monday through Friday
from 5:00 a.m. to 10:00 p.m., Saturday from 8:30 a.m. to 10:00 p.m., and Sunday from 8:00 a.m. to 6:00 p.m.).
The Ozaukee County Shared-Ride Taxi System provides curb-to-curb and door-to-door service for the
general public, persons with disabilities, and the elderly. The Shared-Ride Taxi Service uses sedans and
wheelchair-accessible vans if needed. Starting in 2017, the service now connects with three MCTS bus stops
in Milwaukee County including Cherrywood Lane and Green Bay Road, Glencoe Place just northeast of IH 43
and Brown Deer Road, and the Brown Deer park-and-ride lot. Operations are provided on the day requested
through an advance reservation system. The maximum response time is 45 minutes.

Cedarburg Senior Center Van Service

The Cedarburg Senior Center provides a shared ride transportation service to City of Cedarburg residents
55 years of age or older. The service is provided within the City of Cedarburg as well as extended service
up to 15 miles beyond City limits. The service operates Monday through Friday from 8:00 a.m. to 4:00 p.m.

Ozaukee County Transit Development Plan: 2018

At the request of Ozaukee County, SEWRPC has completed a five-year plan for public transit services for
the County, which proposes a set of recommended service changes for the transit system. The planning
process included a performance review of the existing County transit system, an examination of the travel
patterns and needs of system users, and an analysis of potential transit system alternatives. After careful
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Table 2.14
Estimated Freeway and Surface Arterial Facility Design Capacity and Attendant Level of Congestion

Average Weekday Traffic Volumes (Vehicles per 24 Hours)

Design Capacity
and Upper Limit of

Facility Type Level of Service C

Upper Limit of

Congestion and
Level of Service D

Upper Limit of
Severe
Congestion and
Level of Service E

Extreme
Congestion and
Level of Service F

Moderate

Freeway
Four-Lane 60,000
Six-Lane 90,000
Eight-Lane 120,000
Surface Arterial
Two-Lane 14,000
Four-Lane Undivided 18,000
Four-Lane with Two-Way Left Turn Lane 21,000
Four-Lane Divided 27,000
Six-Lane Divided 38,000
Eight-Lane Divided 50,000

80,000 90,000 >90,000
121,000 135,000 >135,000
161,000 180,000 >180,000

18,000 19,000 >19,000

23,000 24,000 >24,000

29,000 31,000 >31,000

31,000 32,000 >32,000

45,000 48,000 >48,000

60,000 63,000 >63,000

The level of congestion on arterial streets and highways may be summarized by the following operating conditions:

Freeway

Level of Traffic | Level of

Congestion Service Average Speed Operating Conditions

None Aand B | Freeway operates at free-flow speed No restrictions on ability to maneuver and change lanes.

None @ Freeway operates at free-flow speed Ability to maneuver and change lanes noticeably restricted.

Moderate D Freeway operates at 1 to 2 mph Ability to maneuver and change lanes more noticeably

below free-flow speed limited. Reduced driver physical and psychological comfort
levels.

Severe E Freeway operates at up to 10 mph Virtually no ability to maneuver and change lanes.

below free-flow speed Operation at maximum capacity. No usable gaps in the
traffic stream to accommodate lane changing.

Extreme F Freeway average speeds are 20 to Breakdown in vehicular flow with stop-and-go, bumper-to-

30 mph or less bumper traffic.
Surface Arterial

Level of Traffic | Level of

Congestion Service Average Speed Operating Conditions

None Aand B | 70 to 100 percent of free-flow speed Ability to maneuver within traffic stream is unimpeded.
Control delay at signalized intersections is minimal.

None @ 50 to 100 percent of free-flow speed Restricted ability to maneuver and change lanes at mid-
block locations.

Moderate D 40 to 50 percent of free-flow speed Restricted ability to maneuver and change lanes. Small
increases in flow lead to substantial increases in delay and
decreases in travel speed.

Severe E 33 to 40 percent of free-flow speed Significant restrictions on lane changes. Traffic flow
approaches instability.

Extreme F 25 to 33 percent of free-flow speed Flow at extremely low speeds. Intersection congestion with
high delays, high volumes, and extensive queuing.

2 Design capacity is the maximum level of traffic volume a facility can carry before beginning to experience morning and afternoon peak traffic
hour traffic congestion, and is expressed in terms of number of vehicles per average weekday.

Source: SEWRPC
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Map 2.12

Ozaukee County Commuter Bus Service: 2017
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study and evaluation, on June 5, 2018, the Advisory Committee approved the Recommended Transit Service
Plan, which includes a set of service recommendations for the Ozaukee County Transit System that should
be implemented between 2019 and 2023, contingent on the amount of funding the County has available
for transit services. The Plan also lists possible transit service alternatives that could be explored further and
those that should not be considered for further implementation.

Railway Facilities

As shown on Map 2.13, there are three railway companies providing approximately 54 miles of active
mainline railway freight services within Ozaukee County. The Union Pacific Railroad provides freight
service over an approximate 25-mile segment of railway in the eastern portion of the County. This railway
traverses the County from south to north serving the urban service areas of Mequon-Thiensville, City of
Port Washington, and Village of Belgium. The Canadian National Railway provides freight service over an
approximate 17-mile segment of railway from the southern boundary of the County to the northern limits
of the Village of Saukville. The 11-mile segment of railway from north of the Village of Saukville to the
northern boundary of the County is owned by the State of Wisconsin and operated by the Wisconsin and
Southern Railroad Company. According to the Wisconsin Department of Transportation there are a total of
59 at-grade railway crossings within Ozaukee County.

Airports

There are no public use airports, either publicly or privately owned, within Ozaukee County; however, air
services are available within a reasonable distance. The closest commercial airline service is provided by
General Mitchell International Airport, located in Milwaukee County. Chartered air service and air freight
services are also provided at General Mitchell International Airport.

There are five private-use airports and three private-use heliports within Ozaukee County, as shown on
Map 2.14. These airports include Ashenfelter Aerodrome, Flying S Ranch, Ozaukee Airport, and Didier Field.
Private heliports are located at Columbia-St. Mary’s Hospital and Hoffman Properties, Inc. in the City of
Mequon and Aurora Medical Center in the Village of Grafton. These airports and heliports are restricted
use facilities and are not open for use by the general public. The airports include turf runways, lighting, and
navigational aids.

2.9 UTILITY SYSTEMS

Utility systems are among the most important and permanent elements of urban growth and development,
as urban development is highly dependent upon utility systems providing electricity, natural gas,
communications, water, and sewerage. A public utility is a set of services provided by an organization that
maintains the infrastructure for public service consumption. Because of this reliance, utility systems are an
important consideration in hazard mitigation planning.

Public and Private Water Supply Systems

Map 2.15 shows the areas of Ozaukee County served by public water utilities and private water supply
systems,?* and those areas where the water supply is provided by development depends on the use of
private wells. Portions of Ozaukee County that are served by public water utilities encompassed about 24
square miles, or about 10 percent of the County, in 2010. An estimated 54,882 County residents, or about 63
percent of the County population, were served by public water utilities in 2010 (see Table 2.15). There were
seven public water utilities in the County. Five public water utilities supplied groundwater (encompassing a
service area of about 13 square miles), and two (Mequon Water Utility and Port Washington) supplied Lake
Michigan water (encompassing a service area of about 11 square miles). According to the City of Mequon,
there are still quite a few properties in the Mequon-Thiensville area that use a private well or water trust.

Water supply service is also provided by private residential community systems utilizing groundwater as a
source of supply. As of 2015, about 6,698 residents were served by such water systems. These systems are
listed in Table 2.16 and their service areas are shown in red on Map 2.15.

3 Private water supply systems typically provide infrastructure to serve multiple residences in a single family residential
or multi-family residential development or a large institutional development. Water serving these developments does not
come from a municipal source.
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Map 2.13

Common Carrier Rail Freight Lines in Ozaukee County: 2017
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Map 2.14

Existing Airports in Ozaukee County: 2015
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Map 2.15

Areas Served by Public and Private Water Utilities Within the Ozaukee County Planning Area: 2010
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Table 2.15

Municipal Water Supply Systems in Ozaukee County

Utility Name Civil Division Population Served Source

Belgium Waterworks Village of Belgium 2,245 Groundwater
Cedarburg Light and Water Commission City of Cedarburg 11,900 Groundwater
Fredonia Waterworks Village of Fredonia 2,191 Groundwater
Grafton Waterworks Village of Grafton 11,490 Groundwater
Mequon-Thiensville Water Utility City of Mequon 11,152 Lake Michigan
Port Washington Waterworks City of Port Washington 11,439 Lake Michigan
Saukville Waterworks Village of Saukville 4,465 Groundwater

Source: Wisconsin Department of Natural Resources and SEWRPC

Table 2.16
Private Residential Community Water Supply Systems in Ozaukee County

Community Name

Civil Division

Population Served

Alberta Subdivision Village of Thiensville 75
Beechwood Farms Estates City of Mequon 300
Brighton Ridge Subdivision City of Mequon 200
Century Estates 1 Village of Thiensville 130
Country Terrace Condo Homes City of Mequon 160
Grand Ave Apartments Village of Thiensville 80
Haddonstone Subdivision City of Mequon 195
Heidel Rd. Apartments 139 Village of Thiensville 40
Heidel Rd. Apartments 152 Village of Thiensville 40
Highland Colony Estates Condominiums City of Mequon 88
Huntington Park City of Mequon 600
JBS Investment Group City of Port Washington 30
Kenilworth Subdivision City of Mequon 120
Laurel Lakes 508 Village of Thiensville 50
Laurel Lakes 608 Village of Thiensville 80
Linden Lane Apartments 117 Village of Thiensville 90
Linden Lane Apartments 141 Village of Thiensville 75
Mequon Colony Estates City of Mequon 75
Mequon on the Square Condominium City of Mequon 110
Owners Association, Inc.
Mequon Park Apartments, LLC. City of Mequon 60
Mequon Trail Town Homes City of Mequon 615
Mequon Water Trust City of Mequon 26
Park Place Subdivision City of Mequon 260
Pines Subdivision City of Mequon 200
Pioneer Mobile Home Park Town of Grafton 150
Ravine Farms Home Owners Association City of Mequon 100
River Garden Apartments Village of Thiensville 25
River Lake Subdivision City of Mequon 100
River Trails Estates Water Users City of Mequon 84
Stonecroft Condominium Association City of Mequon 50
Village Glen Apartments Village of Thiensville 30
Village Heights Village of Thiensville 130
Vintage Estates City of Mequon 130
Water's Edge Condominium Association Village of Thiensville 50
Westchester Lakes Subdivision City of Mequon 300
206 Williamsburg Drive Village of Thiensville 48
207, 209, 210, 213, 214 Williamsburg Drive Village of Thiensville 70
220 Williamsburg Drive Village of Thiensville 32
Woodridge Estates City of Mequon 100
Wyngate Subdivision City of Mequon 100

Source: Wisconsin Department of Natural Resources and SEWRPC
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The estimated daily use of water in Ozaukee County is summarized in Table 2.17. As shown in Table 2.17,
approximately 1.15 million gallons per day (mgd) of Lake Michigan-derived surface water and about 3.96
mgd of groundwater supply were used by public water utility systems in the County in 2015. Considering all
water uses, including industrial, commercial, agricultural, and private water supply, approximately 1.27 mgd
of surface water and 7.16 mgd of groundwater are used in Ozaukee County.

The protection of the public water supply facilities from potential contamination is a consideration for
hazard mitigation planning. As such, wellhead protection planning and protection and monitoring of water
supply intake, treatment, storage, and distribution systems is an important potential plan element.

Sanitary Sewer Service Systems

Virtually all sanitary sewerage service within incorporated areas is provided by municipalities. Map 2.16
shows sanitary sewer service areas, refined sanitary sewer service areas, unrefined sanitary sewer service
areas, and locations of existing sewage treatment plants within Ozaukee County. These areas include the
Cities (and surrounding areas) of Cedarburg and Port Washington; Villages (and surrounding areas) of
Belgium, Fredonia, Grafton, Newburg, and Saukville; and the unincorporated community of Waubeka in the
Town of Fredonia. The Villages of Bayside and Thiensville and portions of the City of Mequon are located
within the Milwaukee Metropolitan Sewerage District's (MMSD) service boundaries and wastewater is treated
at MMSD sewage treatment plants in Milwaukee County. Areas outside the sanitary sewer service area are
served by individual, private on-site wastewater treatment systems (POWTS) consisting of conventional in-
ground septic tanks, holding tanks, or mound systems. Septage from private systems is typically periodically
transported to a nearby sewage treatment plant.

Solid Waste Disposal

Currently We Energies WEPCO Landfill, located on STH 32 in the Town of Grafton, is the only active, licensed,
and operated landfill within Ozaukee County. The waste types handled at this landfill are noncombustible
boiler ash and coal ash. According to Wisconsin Department of Natural Resources Solid and Hazardous
Waste Information System (SHWIMS) database, there are a total of 29 inactive solid waste landfill, storage,
treatment, and transfer, and recyclable transporter facilities located throughout the County. Most of these
sites have gone through proper closure procedures specified by the WDNR.

Trash and recycling collection within Ozaukee County are provided by Advanced Disposal, Waste
Management, or local municipalities. Advanced Disposal provides services for the majority of Ozaukee
County including the Cities of Cedarburg, Mequon and Port Washington; the Villages of Belgium, Fredonia,
Grafton, Newburg, and Saukville; and the Town of Grafton. Advance Disposal collection companies operating
within Ozaukee County include Advanced Disposable-Horicon, Sheboygan, Hartland Trash Collection and
Recycling Solutions, and Muskego Trash Collection and Recycling Solutions. Transfer stations used by
Advanced Disposal for the Ozaukee County include the Sheboygan transfer station and West Bend transfer
station. Waste Management provides garbage and recycling services for the residents of the Town of Port
Washington and the Village of Thiensville. The Town of Cedarburg is serviced by municipal garbage pickup.
Glacier Ridge Landfill, located in Horicon, Wisconsin is the primary solid waste landfill site provided for
Ozaukee County.

Ozaukee County partners with Veolia Environmental Services to host an annual spring Clean Sweep event
that provides household and agricultural hazardous waste collection for the residents within the County.
Residents can drop off household waste that contains hazardous/infectious waste, flammable liquids and
chemicals, and paint and oil products that cannot be discharged with household waste or recyclable items.
These items can be dropped off at Veolia Environmental Services located in the City of Port Washington.
Veolia Environmental Services is also an Electronic Recycling Group. Veolia North America-Port Washington
can handle the following types of waste: mercury bearing lamps, mercury devices, mercury compounds,
mercury debris, mercury soil, mercury contaminated phosphor, lamp ballasts, small PCB capacitors (<9 Ibs.),
all types of batteries, computers, and electronics.3

3 www.veolianorthamerica.com.
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Veolia Environmental Services also handles hazardous Table 2.17

waste material for small businesses located within Estimated Use of Water in
Ozaukee County. For small business, this is a convenient, 0zaukee County: 2015
safe, and low-cost opportunity for very small quantity
waste generators (VSQG), to dispose of unwanted,
unused, damaged, and/or banned hazardous chemicals,

Water Source
Surface Water

especially pesticides. A VSQG business generates less Usage Category (Lake(,\zﬂgg)lgan) Gro(wggfter
than 220 pounds of hazardous waste per month and . 115 396
stores less than 2,205 pounds per year. In addition | 4 strial 0.00 064
Ozaukee County offers a used tire collection onceayear o mmercial - -
at a drop-off located in the Town of Cedarburg. Irrigation 0.08 0.46
Agricultural 0.04 0.39
Other Private Utility Systems Aquaculture 0.00 0.04
Electric Power Service Mining - -
Most of Ozaukee County is provided with electric power ~ Domestic 0.00 168
Total 127 7.16

service by We Energies. Electric power service is available
on demand throughout Ozaukee County. Three electric = inciudes water delivered to residents, industry, and commerce
power transmission lines* run through the County in  within the area served by a public water supply system.

a north-south direction and are transected by another
transmission line that runs in a west-east direction in
the central portion of the County as shown on Map 2.17. A We Energies electric power generation facility is
located in the City of Port Washington along Lake Michigan. The City of Cedarburg Light and Water Utility
provides electric power within the City of Cedarburg and a small portion of the Town of Cedarburg adjacent
to the City. The Cedarburg Light and Water Utility is a member of WPPI Energy, a “regional power company
serving 51 locally owned electric utilities.”®

Source: U.S. Geological Survey and SEWRPC

Natural Gas Service

Natural gas distribution service is provided for the entire County by We Energies. The main gas supply for
the County is provided by West Shore Pipeline Company.3” A major natural gas pipeline follows an east to
west route entering the County in the northwest corner of the Town of Cedarburg and extending to the We
Energies power plant in the City of Port Washington, as shown on Map 2.17. An additional gas pipeline runs
in a direct north-south direction from Sheboygan County to the Village of Fredonia (see Map 2.17).

Telecommunications Service

Telecommunication services include the following categories: 1) Voice Transmission Services; 2) Data
Transmission Services, including the Internet; 3) Multimedia Services, including video, imaging, streaming
video, data, and voice; and 4) Broadcast Services, including: AM/FM radio, satellite radio and television,
television, and cable television. In Ozaukee County, the majority of these services are provided by AT&T,
Nextel, Sprint, T-Mobil, U.S. Cellular, Verizon, and Spectrum (formally Time Warner Cable). Map 2.18 shows
the locations of wireless antennas in Ozaukee County provided by Cingular, Nextel, Sprint, T-Mobil, U.S.
Cellular, and Verizon. Since 2005, nine new wireless antenna locations have been added.

2.10 PUBLIC SAFETY FACILITIES AND SERVICES

The type and location of public safety facilities are important considerations in hazard mitigation planning,
because of the potential direct involvement of such facilities in certain hazard situations. The location of
the fire stations, emergency medical rescue service areas, Mutual Aid Box Alarm System (MABAS) areas,
police and sheriff's stations, and dispatch centers in Ozaukee County are shown on Maps 2.19 through 2.23.
Listings of these facilities are included in Appendix C. The location of these public safety facilities in relation
to the floodplain areas are further analyzed and described in Chapter 3.

% American Transmission Company (ATC) is a multi-state transmission-only utility in the United States. ATC transports We
Energies electricity in Ozaukee County.

% wppienergy.org.
37 Ozaukee County Sheriff's Department, 2018 Ozaukee County Strategic Plan, March 2018.
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Map 2.16

Planned Sanitary Sewer Service Areas and Areas Served by Sewer Within the Ozaukee County Planning Area
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Map 2.17

Electric Power Transmission Lines, Power Plants, Substations,
and Natural Gas Pipelines in Ozaukee County: 2015
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Map 2.18

Wireless Antennas Within the Ozaukee County Planning Area: 2015
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Map 2.19

Fire Stations and Fire Department Service Areas Within the Ozaukee County Planning Area: 2018
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Map 2.20

Emergency Medical Service-Rescue Departments Within the Ozaukee County Planning Area: 2018

SHEBOYGAN CO.

OZAUKEE CO.

e e -r‘-
|
|

Belgium
Fredonia

Port Washington

NEWBURG

=== SERVICE AREA BOUNDARY

WASHINGTON CO.
0ZAUKEE CO

9 REFERENCE NUMBER

Saukvill

(SEE APPENDIX C.2)
Cedarburg /
MEQUON LLE
N
5
oy 4‘167}— 57
-t [32)
\43/ 0 1 2 3 Miles

inzmm co BAYSIDE Source: Ozaukee

MILWAUKEE CO. County and SEWRPC
1 ]

52 | COMMUNITY ASSISTANCE PLANNING REPORT NO. 332 - CHAPTER 2



Map 2.21
Mutual Aid Box Alarm System (MABAS) Areas Within the Ozaukee County Planning Area
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