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Introduction and Background

Introduction and Background

The Green Lake County Hazard Mitigation Plan is intended to
provide strategies for reducing susceptibility to future damage to
public and private infrastructure in the county. The Green Lake
County Emergency Management Office applied for and was
awarded a hazard mitigation planning grant in 2023. This grant
program is sponsored by the U.S. Department of Homeland
Security - Federal Emergency Management Agency (FEMA) and is
administered by the Wisconsin Department of Military Affairs -
Wisconsin Emergency Management (WEM). The procedures
utilized in preparing this plan are based on guidance provided by
FEMA and WEM and should therefore be considered consistent
with the requirements and procedures in the Disaster Mitigation Act
of 2000.

Section 409 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act (P.L. 93-228, as amended) is the
impetus for involvement of state and local governments in
evaluating and mitigating natural hazards as a condition of
receiving federal disaster assistance. FEMA rules for implementing
Section 409 are in 44 CFR Part 206 Subpart M.

Section 409 states that the county is obligated to try to reduce
damage susceptibility to any hazard that has received relief funding
in the past. Developing a hazard mitigation plan provides an
opportunity for communities to meet this requirement by developing
strategies for the reduction of potential losses from future natural
disasters. Hazard mitigation planning is the process of developing a
set of actions designed to reduce or eliminate long-term risk to
people and property from hazards and their effects. Completion of
this plan should put Green Lake County in an advantageous
position when competing for pre- and post-disaster mitigation
project dollars because projects have been pre-identified. The
cooperation of government, private, and volunteer agencies is
essential in mitigation efforts, and over the long term, it is hoped
that implementation of this plan will save taxpayer dollars because
less money is needed for post-disaster recovery activities.
Furthermore, mitigation planning measures incorporated in
economic or community development goals support a more
comprehensive and effective government. This plan evaluates the
risks that all natural hazards pose to the citizens and property of
Green Lake County by presenting:

s A profile and analysis of past hazardous events
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Introduction and Background

Green Lake County Code of Ordinances’

Chapter 32 Emergency Management

Chapter 280 Comprehensive Plan

Chapter 284 Construction Site Erosion Control and
Storm Water Management

Chapter 300 Floodplain Zoning

Chapter 315 Land Division and Subdivision

Chapter 323 Nonmetallic Mining Reclamation

Chapter 338 Shoreland Protection

Chapter 350 Zoning

City of Berlin Code of Ordinances?

Chapter 14 Buildings and Building Regulations

Chapter 62 Subdivisions

Chapter 82 Zoning

City of Green Lake Municipal Code?

Title 13 Zoning

Title 14 Subdivision Regulations

Title 15 Building Code

City of Markesan Building Requlations?

Part Ill, Chapter 366 Comprehensive Plan

Part i, Chapter 370 Fioodplain Zoning

Part |l}, Chapter 377 Official Map

Part Ill, Chapter 385 Shoreland-Wetland Zoning

Part Ill, Chapter 390 Subdivision of Land

Part lll, Chapter 400 Zoning

City of Princeton Code of Ordinances’

Part Ill, Chapter 395 Floodplain Zoning

Part lil, Chapter 410 Shoreland-Wetland Zoning

Part lIl, Chapter 415 Subdivision of Land

Part lll, Chapter 430 Zoning

Village of Marquette®

Ordinance 49 Building and Mechanical Code

Ordinance 54 Floodplain Zoning

Ordinance 55 Shorelang-Wetland Zoning

1 htips://www.ecode360,com/GR2053

2 htipSiwww.municode .comfresources/gaieway.asp?pid=13496&sid=49
3 hitp f/cityofgreenlake.com/municipal-code/

1 hitps:/Awww . ecodedb0.com/MA3155

9 https:/fecode36).com/PR3158

6 hitps:/villageoimarquelte. gov/ordinances-resolutions







Introduction and Background

plans), the FEMA Region V mitigation survey and from the
memories of the local planning team members. Team members are
presented with this educational background data and asked to rank
their concern (likeiihood of future occurrences and amount of
disruption/damage should it occur} on a five-point scale (very high,
high, medium, low, very low}. From that, team members, members
of the community, survey respondents, and other planning
participants are asked to determine hazard mitigation strategies
that might benefit their communities. Local existing plans are
referenced again at this time, with the members and authors of
these plans (e.g., comprehensive, stormwater management)
serving as core members of the workgroup committee. The
selected mitigation strategies are recorded and detailed in each
chapter as well as in the table in Appendix E.

Mitigation strategies are reviewed over the five years of the plan’'s
life by the leadership staff from the applicable departments (e.g.,
Emergency Management, Sheriffs  Office/Communications,
Highway, Land and Water Conservation, Zoning) with the elected
teaders from the jurisdictions to triage projects and determine what
can and should be done within the planning period. Agencies within
the county that have the authority to regulate development include
zoning administrations for Green Lake County, the Cities of Green
Lake, Markesan, and Princeton, and the Villages of Kingston and
Marquette. The City of Berlin, which is partially in Waushara
County, also has that authority. These options are usually
discussed in open meetings prior to implementation, as required by
Wisconsin state law. The determining factor for most projects is
obviously budget availability. The units of government have several
options for funding implementation, including grants, special taxing
authority (for the project and/or any matching funds), general
purpose revenue from existing budgets, and regulatory authority,
which can be used to require that an individual or business
complete the project using their funds. The units of government use
or improve, if necessary, the mechanisms described above to
ensure the implementation of hazard mitigation ideas.

Plan Preparation, Adoption, and Maintenance

The Green Lake County Emergency Management Director
contracted with Emergency Planning, Training and Exercise
Consulting (EPTEC, Inc.} to draft this plan. A committee was
organized to work with the county and the planning consultant to
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Introduction and Background

each of the communities to elicit plan information were also
conducted.

This project was begun in 2022. The workgroup met two times in
2024. There are some places where minor information was not
available (e.g., dates of past projects, total dollar amounts spent),
but it does not detract from the plan’s readability or take away from
highlighting the efforts that the county and its municipal partners
have made in mitigating hazards. Green Lake County and its
municipalities are proud to say that they came together to finish this
plan to highlight strategies to make their communities more resilient
over the next five years.

The committee met to evaluate and incorporate input from local
officials and then to review and provide input on the progress of the
plan. Invitations were extended via notices in newspapers and
direct correspondence to members of the public, local officials,
academia, business, non-profit, and industry leaders to participate
in the process. A working draft of the plan was distributed to the
Caunty Emergency Management [irectors from the conliguous
counties  (i.e., Columbia, Dodge, Fond du Lac, Marquetie,
Waushara, and Winnebago). No comuments or edits were received.
Unforiunately, aithough multiple allempls and invitaticns were
made to members of the public, no public comments were received.
OR: Commenis received were reviewed and incorporated into lhe
plan as appropriate.  An additional effort was made to reach those
whose primary language is not English, as well as underserved
populations and those who may not have traditional access to the
information being provided. A copy of the supporting materials,
including community fliers, the mitigation brochure, a list of meeting
dates and informational sessions to gather public and official input,
etc., can be viewed in Appendix G.

The Green Lake County Hazard Mitigation Plan Workgroup
reviewed the past events records (generally gathered from the
National Weather Service), and a consensus was reached on the
anticipated probability of future events. This probability was
designated as “very high,” “high,” “medium,” “low,” or “very low"” by
the workgroup based on their evaluation and experience with the
data.

The hazard mitigation strategies from the previous version of this
plan were reviewed and progress is reported in Appendix D. The
workgroup also, after reviewing the updated draft plan, selected the
potential new mitigation projects, which are listed in Appendix E
(Summary of Mitigation Strategies) and discussed in more detail in
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provide input into the process. The public will be notified of this
opportunity via legal public notices.

The process for integrating hazard mitigation actions into other
planning mechanisms will be led by the county Emergency
Management Director. As he receives information between the five-
year update periods (e.g., comprehensive or capital improvement
plans) that might be included, it will be added to Appendix H: Inter-
Revision Updates. Green Lake County Emergency Management
maintains responsibility and is the point of contact for all issues
(e.g9., monitoring, updating, and evaluating the effectiveness)
regarding this plan. Municipalities can contact the county
Emergency Management Director to add updated local information
to Appendix H at any time. Furthermore, the county Emergency
Management Director may solicit updates from the plan’s
stakeholders (county offices, municipalities, the public, etc.). The
solicitation would seek to determine if there are new elements for
the mitigation plan, as well as any plans (new or updates) in which
the mitigation plan can and/or will be used as a source plan.
Comments will be received and discussed at the county’'s
Emergency Management committee meeting. Note that after a
disaster, the Emergency Management committee may also meet to
discuss mitigation strategies that might be applicable. These same
stakeholders will be invited to fully participate in the five-year plan
update, which will be detailed in the updated plan documents and
will fully conform to FEMA’s requirements.

Green Lake County and the municipalities at all levels within the
State of Wisconsin (i.e., city, village, town) are individually
empowered to enact all of the hazard mitigation strategies in this
plan. Realistic constraints to enacting include adequate budgeting,
and, as unincorporated municipalities, towns are unable to
independently receive federal grants. The county has a history of
working collaboratively to support town initiatives. During the plan’s
lifecycle, the county and incorporated municipalities will consider
the strategies listed in Appendix E as they annually prioritize
“regular’ maintenance projects, as they set their annual budgets,
after a disaster period and as grants become available that might
help off-set the costs of some of the strategies listed within the
plan. These projects will be reported to the county Emergency
Management Director. The Director will keep and compile the inter-
revision data for inclusion in the five-year update, which will be
coordinated through county Emergency Management, beginning at
least 18 months prior to expiration, and at which time they will
report on their progress towards meeting the hazard mitigation
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Physical Characteristics

Physical Characteristics of Green Lake County

General Community Introduction

Green Lake County has only existed since 1858, but its settlement
started much earlier. Originally under the judicial jurisdiction of
Brown County, the territory was established as Marquette County in
1836 and fully organized in 1848 with the county seat at Marquette.
Green Lake County was separated from Marquette County by an
Act of Legislation in 1858, with the county seat at Berlin. In 1862,
the citizens voted to move the county seat to Dartford {(now known
as Green Lake). In 1863, the first courthouse was built in Dartford
at the present site. In 1866, dissension between the factions moved
the county seat to Princeton with an early morning raid on the
records. In the same year, the Supreme Court ordered the county
seat back to Dartford. Later attempts were made to detach the
western towns from Fond du Lac County to Green Lake County and
make Ripon the county seat. Those efforts failed.

Luther Gleason is credited with being the first to settle in the new
territory near the village of Marquette on the Fox River, migrating
from Vermont in 1831. He was an indian trader and kept a store.
James Powell settled in the Town of Green Lake in 1835 or before.
Hiram McDonald was the third settler in the County. He was located
in the Town of Mackford in 1836.

Anson Dart and his two sons located at the outlet of Twin Lakes in
1840 and put up the first frame house. In 1843, William Dakin and
Satterlee Clark settied near the Center House. The first post office
in the county was at Mr. Clark's. Mr. W.A. Millard was probably the
first settler on the Village of Manchester site, arriving in 1846. In
1846, R. Day, J. Burt, Henry Pratt, and others came to Little Green.
In 1847, the county comprised three electoral precincts, Puckaway,
Lake Marie, and Big Green. In that same year, Mr. Atkins put up a
log cabin in the Town of Berlin.

In May of 1847, Nathan Strong entered the land on which part of
the City of Berlin now stands. Joe! Day erected the first frame
house here in 1848, and the settlement was originally calied
Strongsville.

Also, in 1847, Datus Lewis, J. Larkin, and others commenced the
Seventh Day Baptist settlement in the town of Berlin on the east
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Physical Characteristics

Green Lake County is bordered on the northeast by Winnebago
County, the east by Fond du Lac County, the southeast by Dodge
County, the southwest by Columbia County, the west by Marquette
County, and the north by Waushara County.

In Wisconsin, there are three types of sub-county, full-service local
government units: towns, which are unincorporated, and villages
and cities, which are incorporated. Green Lake County contains the
Cities of Berlin, Green Lake, Markesan, and Princeton; the Villages
of Kingslon and Marqueite; and the Towns of Berlin, Brooklyn,
Green  Lake, Kingston, Mackiord, Manchester, Marquette,
Princeton, Sensca, and 51 Marie. See Appendix A for a map of
Green Lake County.

Green Lake Counly and the Cilies of Berdin, Green Lake,
Markesan, and Princeton; the Villages of Kingston and Marquetie,
and the Towns of Berin, Brooklyn, Kingsion, Manchester,
Princeton, and Seneca have adopted the plan. Copies of the
adoptions can be found in Appendix C.

The Towns of xxxx have not individually adopted the plan but, as
towns, are considered under the county’s adoption.

The high plain or plateau in the southeastern part of the county is
underlain by dolomite and sandstone. Dolomite is the upper
bedrock layer and is within a few feet of the surface in many places.
Natural crevices and fissures are present in the dolomite, and
sinkholes are scattered throughout the southeastern part of the
county.

Sandstone underlies the dolomite. Although it is not exposed in
many places, it has influenced many of the soils and landforms in
the county. In most places where the protective dolomite cap has
been removed by erosion, the sandstone has also been removed.
Scattered throughout the county are a few exposures of sandstone,
which are generally on the lower slopes below outcrops of dolomite.
In many piaces where the dolomite outcrops, the underlying
sandstone is not visible because it is mantled by soil material
eroded from the higher slopes. In the areas underlain by dolomite,
many deep valleys have been formed by geological erosion of the
relatively soft sandstone.
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Physical Characteristics

Green Lake County is about 75 percent uplands, 18 percent
wetlands, and 7 percent water. The plateau in the southeastern part
of the county has an average elevation of about 1,000 feet above
sea level (ASL). The northwestern part of the county has an
average elevation ranging from 760 to 800 feet ASL. The rest of the
county consists of knolls and valleys that have an average
elevation of 800 to 900 feet ASL.2C

The Wisconsin climate is typically continental with some
moedification by Lakes Michigan and Superior. Winters are generally
cold and snowy, and summers are warm. About two-thirds of the
annual precipitation falls during the growing season; this is normally
adequate for vegetation, although there are occasional droughts.
The climate favors dairy farming, and the primary crops are corn,
small grains, hay, and vegetables. Storm tracks generally move
from west to east and southwest to northeast.

The average annual temperature varies from 39°F in the north to
about 50°F in the south, with statewide extreme records of 114°F
(Wisconsin Dells, 7/13/1936) and minus 55°F (Couderay, 2/2/1986
& 2/4/1996). During more than half of the winters, temperatures fall
to minus 40°F or lower, and almost every winter temperatures of
minus 30°F or colder are reported from northern stations. Summer
temperatures above 90°F average two to four days in northern
counties and about 14 days in southern districts, including Green
Lake County. During marked cool outbreaks in summer months, the
central lowlands occasionally report freezing temperatures.

The freeze-free season ranges from around 80 days per year in the
upper northeast and north-central lowlands to about 180 days in the
Milwaukee area. The pronounced moderating effect of Lake
Michigan is well-illustrated by the fact that the growing season of
140 to 150 days along the east-central coastal area is of the same
duration as in the southwestern Wisconsin valleys. The short
growing season in the central portion of the state is attributed to a
number of factors, among them an inward cold air drainage and the
low heat capacities of the peat and sandy soils. The average date
of the last spring freeze ranges from early May along the Lake
Michigan coastal area and southern counties to early June in the

20 il Survey of Green Lake County, 1977
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Ave Daily High (F°) 25.5 30.2 42.7 57.6 69.8 79.7 83.7 81.0 73.2 61.6 45.8 30.9

Ave Daily Low (F°) 54 9.9 229 34.9 454 54.6 59.4 56.5 47.9 36.7 259 12.1

Growing Degree 0

2 32 143 333 510 645 578 376 185 34 3
Days

Heating Degree

Days 1519 1243 1014 567 259 56 8 26 146 474 876 1352

Cooling Degree

0 0 0 0 36 107 207 150 17 5 0 0
Days

Ave Precipitation
"
Ave Snowfall (") 93 75 83 22 01 00 0.0 0.0 0.0 03 3.6 10.9

1.08 1.04 2.14 2.79 3.31 3.76 3.29 3.61 4.11 2,38 2,14 1,54

Climate Normals and Growing Season Summary

DALTON, WL (471970)
Averages: 1961-1990 Extrenes: 1948-1996
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In 2012, the Wisconsin Department of Health Services (DHS),
Bureau of Environmental and Occupational Heaith (BEOH) was
awarded a grant to study and prepare for the anticipated climatic
effects on the public's health. The Wisconsin Climate and Health
Profile Report highlights evidence-based data related to extreme
weather events, corresponding health outcomes, and the
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Hydrology

Physical Characteristics

2064) with average conditions observed from 1961 to 1980. Some
concerns for the county, which are more thoroughly addressed in
relevant chapters of this plan, include:

¢ Extreme temperatures in Green Lake County have
historically averaged 91°F. Extreme temperatures on the
hottest days of the year are projected to increase by 7°F.

» Historically, the county has averaged 12 dry spells per year,
which are defined as periods of consecutive days without
precipitation. Projections show that the number is likely to
increase by an average of one more dry spell.

+ Intense rainstorms, those that drop two or more inches in
one day, have averaged zero in the past, and that count is
not projected to increase.

» Changing seasonal patterns may affect agricultural
productivity.

The county can use the tool to explore further and to monitor
changing conditions over the life of this plan. Future updates will
include current data and address any significant changes to
climate-related concerns. Population data showing potential Social
Vulnerabilities is provided in the Demographics chapter of this plan.

The land in Wisconsin drains into Lake Superior, Lake Michigan,
and the Mississippi River. The Mississippi and St. Croix Rivers form
most of the western boundary. About one-half of the northwestern
portion of the state is drained through the Chippewa River, while
the remainder of this region drains directly into the Mississippi or St.
Croix Rivers and into Lake Superior. The Wisconsin River has its
source at a small lake nearly 1,600 feet above mean sea level on
the Upper Michigan boundary and drains most of central
Wisconsin. Most of its tributaries also spring from the many lakes in
the north. Except for the Rock River, a Mississippi River tributary
which flows through northern lllincis, eastern Wisconsin, including
Green Lake County, drains into Lake Michigan.

Most of the streams and lakes in the state are ice-covered from late
November to late March. Snow covers the ground in practically all
the winter months except in extreme southern areas. Flooding is
most frequent and most serious in April due to the melting of snow

Page 27







P

Physical Characteristics

(18%) and is ranked high for nonpoint source issues
affecting streams, lakes, and groundwater.

¢ Fox River — Berlin:** The Fox River-Berlin Watershed is
located primarily in Green Lake County, but extends into
parts of Waushara, Winnebago, and Marquette counties.
The watershed is 133,595 acres in size and contains 328
miles of streams and rivers, 453 acres of lakes, and 41,067
acres of wetlands. The watershed is dominated by
agriculture (41%), wetlands (30%), forest (12%), and
grassland (11%), and is ranked high for nonpoint source
issues affecting groundwater and medium for nonpoint
source issues affecting streams.

¢ Buffalo and Puckaway Lakes:®*? The Buffalo and Puckaway
Lakes Watershed is located in Marquette, Green Lake, and
Columbia counties. The watershed is 144,072 acres in size
and contains 305 miles of streams and rivers, 5,877 acres of
lakes, and 35,513 acres of wetlands, The watershed is
dominated by agriculture (27%), wetlands (24%), forest
(23%), and grasslands (16%), and is ranked high for
nonpoint source issues affecting groundwater.

» Lower Grand River:* The Lower Grand River Watershed is
located primarily in Green Lake County, but aiso in
Marquette, Columbia, and Dodge counties. It is 70,011 acres
in size and includes 185 miles of streams and rivers, 1,264
acres of lakes, and 13,715 acres of wetlands. The watershed
is dominated by agricuiture (44%), wetlands (19%), forest
(17%), and grassland (14%), and is ranked high for nonpoint
source issues affecting groundwater.

« Big Green Lake:® The Big Green Lake Watershed is
located primarily in Green Lake County, but extends east
into Fond du Lac County and edges just a bit into the
southwestern corner of Winnebago County. The watershed
is 68,676 acres in size and contains 141 miles of streams
and rivers, 655 acres of lakes, and 5,102 acres of wetlands.

At the time of the 2010 Census, the Wisconsin Population
Lab determined the Big Green Lake Watershed hosted

32 hitps:fapps.dnr.wigoviwater/walershedDetail. aspxPkey=924749
33 hitps:/apps.dnr wi.qoviwater/walershedDetail.aspx7key=924750
3 hitps: apps.dnr.wi.goviwater/watershedDelail.aspx ?key=924855
35 hitps://apps.dnr.wi.goviwaler/watershedDetail.aspx ?key=924895
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watershed are Beaver Dam, Fox Lake, Randolph, Lowell,
and Reeseville. The Fox Lake Correctional Institution and
four industrial facilities also discharge into the watershed.

The Beaver Dam River Watershed drains 292 square miles
of land in Dodge, Columbia, Green Lake, and Fond du Lac
counties in South Central Wisconsin. The watershed is part
of the Upper Rock River Basin. The Beaver Dam River
drains to the Crawfish River. The Beaver Dam River
Watershed was divided into 17 smaller drainage areas,
called subwatersheds, for this planning effort. Land use in
the watershed is mainly agricultural, and is currently
dominated by dairy and cash grain farming. The watershed
population is stable at approximately 35,000 people. About
half the population of the watershed lives in rural areas,
while half live in the cities of Beaver Dam, Fox Lake, and
Juneau.

» Upper Rock River:3® The Upper Rock River Watershed is
divided roughly in haif by a county boundary, with the
northern portion of the watershed in Fond du Lac County
and the southern portion in Dodge County. This watershed
encompasses approximately 258 square miles and includes
335 total stream miles, 1,629 total lake acres, and 40,443
total wetland acres. Wetlands and lakes make up 25% of
the water resources in the watershed. The dominant water
resources in this watershed are both the West and South
branches of the Rock River, as well as all of Horicon Marsh.
The primary {and use is agricultural (59%), but urbanization
continues to grow. There are three municipal wastewater
facilities discharging into the watershed: Brandon, Burnett,
and Waupun. The Kekoskee Sanitary District and one
industrial facility also discharge into the watershed.

The watershed encompasses approximately 259 square
miles and includes 335 total stream miles, 1,629 total lake
acres, and 34,062 total wetland acres. Agriculture activities
and wetlands dominate the landscape in the watershed, with
open waterfopen space and suburban development
occurring as minor features.

There are three municipal wastewater facilities discharging
into the watershed: Brandon, Bumett, and Waupun. The

I hitps: Happs.dnr.wi.goviwaler/waiershedDelail.aspx ?key=924760
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primarily to an increase in aquaculture and irrigation. The
proportion of county water use supplied by groundwater has
fluctuated between 94% and 99% during the period 1979 to 2005.

The state has nearly 11,500 public water systems, which meet the
daily water needs of about 4 million people. Public water systems
that are owned by a community are called municipal water systems,
and Green Lake County has five: 42

Berlin Waterworks
Dalton Waterworks
Green Lake Waterworks
Markesan Waterworks
Princeton Waterworks

in addition to the public water systems, about 850,000 private wells
provide drinking water to Wisconsin's population. Unlike public
water systems, the protection and maintenance of a private well is
largely the responsibility of homeowners.,

Land use decisions can have impacts on groundwater, as anything
that is spilled or spread on the ground can impact the quality. As a
result, pollution is a very real threat to the county’s water supplies.
Ways to protect groundwater include:

o Wellhead Protection Plans and Ordinances: Wellhead
protection plans are developed to achieve groundwater
pollution prevention measures within public water supply
welthead areas. A wellhead protection plan uses public
involvement to delineate the wellhead protection area,
inventory potential groundwater contamination sources, and
manage the welihead protection area. All new municipal
wells are required to have a wellhead protection plan. A
wellhead protection ordinance is a zoning ordinance that
implements the wellhead protection plan by controlling iand
uses in the wellhead protection area. Of the five municipal
water systems, only Berlin and Markesan have wellhead
protection plans, with Berlin also having a wellhead
protection ordinance.

o Animal Waste Management Ordinances: Most Wisconsin
counties, including Green Lake County, have adopted an
animal waste management ordinance that applies to all
unincorporated areas of the county (areas outside of city and

42 htps:Hiwi.water.usgs.gov/gweomp/find/greenlake/watersystems himl
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Land use affects nitrate concentrations in groundwater, with
a study of over 35,000 private well samples being three
times more likely to be unsafe to drink due to high nitrate in
agricultural areas, especially those with sandy areas/highly
permeable soils, than in forested areas. Groundwater with
high nitrate levels from agricultural lands is also more likely
to contain pesticides than groundwater with low nitrate
levels.

Pesticides - A pesticide is any substance used to Kill,

control, or repel pests or to prevent the damage that
pests may cause. Included in the broad term “pesticide”
are herbicides to control weeds, insecticides to control
insects, and fungicides to control fungi and molds.
Pesticides are used by businesses and homeowners as
well as by farmers, but figures for the amounts and
specific types of pesticides used are not generally
available on a county-by-county basis. A 2005 report
indicates that approximately 13 million pounds of
pesticides are applied to major agricultural crops in
Wisconsin each year, including over 8.5 million pounds of
herbicides, 315,000 pounds of insecticides, one million
pounds of fungicides, and 3 million pounds of other
chemicals (this last category applied mainly to potatoes).
The report also shows that herbicides are used on 100%
of carrots for processing, 99% of potatoes, 98% of
cucumbers for processing, 98% of soybeans, 97% of field
corn, 89% of snap beans for processing, 87% of sweet
corn, and 84% of green peas for processing. Insecticides
are used on 97% of potatoes, 96% of carrots, and 88% of
apples. Fungicides are used on 99% of potatoes, 88% of
carrots, and 89% of apples.

A 2002 study estimated that 36% of private drinking
water wells in the region of Wisconsin that includes
Green Lake County contained a detectable level of an
herbicide or herbicide metabolite. Pesticides occur in
groundwater more commoniy in agricuitural regions, but
can occur anywhere pesticides are stored or applied.
14,380 acres of land in Green Lake County are in
atrazine prohibition areas.

Arsenic - Arsenic is an element that occurs naturally in

some of Wisconsin’s aquifers and may contaminate well
water drawn from those aquifers. It is a particular

Page 35







Physical Characteristics

Discharge Elimination System (WPDES) permits to
practice proper manure management and ensure that
adverse impacts to water quality do not occur. Permit
applicants must submit detailed information about the
operation, a manure management plan, pilans and
specifications for all manure storage facilities, and a
completed environmental analysis questionnaire. Once a
WPDES CAFO permit is issued, operators must comply
with the terms of the permit by foliowing approved
construction specifications and manure spreading plans,
conducting a monitering and inspection program, and
providing annual reports. Other potential groundwater
contaminants from agriculture include fertilizers and
pesticides. Large amounts of nitrogen fertilizers are used
when fields are planted continucusly with corn, and they
can leach into groundwater as nitrate.®

o Licensed Landfills and Superfund Sites — There is one
licensed landfill (WMWI! — Valley Trail in Berlin) and no
Superfund sites in Green Lake County. In 1980,
Congress passed the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA),
commonly known as the Superfund law. The Superfund
law created a tax on the chemical and petroleum
industries, which went into a trust fund to help pay for
cleaning up abandoned or uncontrolled waste sites. The
U.S. Environmental Protection Agency (EPA) administers
the Superfund trust fund and works closely with state and
local governments and tribal groups to remediate sites
that may endanger public health or the environment. The
contamination at many of these sites was created years
ago when environmental regulations were virtuaily
nonexistent and companies dumped or emitted
hazardous materials freely into the environment. Years
later, the threat to humans and the ecosystems remains
so great that the sites need to be cleaned up.

Since much of this contamination was caused many
years ago, it can be hard to find the parties responsible,
or the parties responsible may be unwiliing or unable to
pay for the cleanup. In these cases, the Superfund trust

15 htlps:/dnr.wi.govitopic/AgBusiness/CAF Q/

Page 37






Physical Characteristics

Soil Types

The soil of Green Lake County is similar to that found throughout
Wisconsin, which varies from droughty and loamy sands to very
poorly drained wet organic soils with a wide range of well-drained to
moderately well-drained, sandy and silty loams between these
extremes. In general, most of the soils of Green Lake County are
suitable for agricultural pursuits (i.e., farming crops such as corn,
soybeans, or vegetables and/or livestock production). A Green
Lake County soil survey was prepared by the Natural Resources
Conservation Service*S,

A soil association is a landscape that has a distinctive proportional
pattern of soils. It normally consists of one or more major soils and
at least one minor soil. According to the “Soil Survey of Green Lake
County, Wisconsin™’ there are seven soil associations in Green
Lake County:

» Plano-Mendota-St. Charles association is described as well-
drained and moderately well-drained, nearly level to sloping
soils that have a subsoil mainly of silt loam and silty clay
loam underiain by calcareous, gravelly, or very gravelly
sandy loam glacial till.

+ Kidder-Rotamer-Greliton association is described as well-
drained and moderately well-drained, nearly level to steep
soils that have a subsoil mainly of loam, clay lcam, and
sandy clay loam underlain by calcareous, gravelly sandy
loam glaciat till.

e Lapeer-Mecan-Okee association is described as well-
drained and somewhat excessively drained, gently sloping to
steep soils that have a subsoil of sandy loam underlain by
calcareous, gravelly sandy loam or gravelly loamy sand
glacial till.

e Oakvilie-Brems-Granby association is described as well-
drained, moderately well-drained, and poorly drained, neariy
level to steep soils that have a subsoil of fine sand underlain
by fine and medium sand.

48 hitp:/iwebsoilsurvey.nres.usda. goviapp/
47 Soil Survey of Green Lake County, 1977 -
hitps:/hwww.nres. usda. goviinternet/FSE MANUSCRIPTS/wisconsin/areen lakeWIi1977/areenlake. pdf

Page 39






Physical Characteristics

Wetlands also provide recreational opportunities for humans
(wildlife observation, hiking, hunting, etc.).

There are three basic factors in determining whether a property is a
wetland:

o The presence of water at, near, or above the surface
(hydrology).

o Water is present long enough to sustain aquatic plant life
(hydrophytic vegetation).

o Soils are indicative of wet conditions (hydric soils).

Figuring out what is or is not a wetland can be extremely confusing
if you only associate "wetlands” with the presence of water. It is
possible that a property could have standing water for a portion of
the year and still not be a wetland, and it is also possible that a true
wetland with all three of the above characteristics may never have
water present above the land surface.

Wetlands serve a variety of functions, including playing an
important role in stormwater management and flood control, filtering
poliutants, recharging groundwater, providing a habitat for many
wildlife species and plants, and offering open space and passive
recreational opportunities. Wetlands include all marshes, swamps,
fens, bogs, and those areas excluded from cultivation or other uses
because they are intermittently wet.

There are two main levels of jurisdiction (often overlapping)
concerning wetlands in Green Lake County are the Wisconsin
Department of Natural Resources and municipal zoning agencies.
The Land Use Planning and Zoning Department has jurisdiction
over wetlands in county zoning plans, while wetlands within city or
village boundaries are also subject to the appropriate municipality’s
regulations. According to the Wisconsin Department of Natural
Resources, Green Lake County has approximately 58,816 acres of
wetlands (approximately 25.9% of its total area). This is 1.1% of the
total statewide acreage of wetlands.4®

Land Use

Green Lake County is primarily a rural community in the east-
central portion of the state. The land in Green Lake County consists

49 hitps://dnr.wisconsin.qgovitopic/Wetlands
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Rivers empty into the Fox River, Princeton Prairie features a
high-quality wetland complex with numerous rare plants and
animals. The site contains a diversity of wetland
communities with southern sedge meadow, wet-mesic
prairie, and open marsh.

e Puchyan Prairie State Natural
Area%® features a mosaic of
wetland communities, including a
large wet-mesic prairie, marsh,
and sedge meadow in the
floodplain of the Puchyan River.

+ Snake Creek Fen State Naturaf Area®*
features a high-quality calcareous fen
and associated springs located within a
large wetland complex in the Snake
Creek corridor. The fen is characterized
by saturated soil and is dominated by
prairie grasses and forbs, along with
several indicator fen species.

e White River Prairie-Tamaracks = "
State Natural Area® contains one of
the largest tamarack bogs and one of
the largest and least disturbed wet
prairies remaining in Wisconsin. The |
tamarack bog contains a dense |
canopy of tamarack with an [l
understory dominated by sphagnum |
moss, with a sparse willow and
dogwood component. The low, wet
prairie contains an excellent flora with
some fen aspects and is dominated
by a great diversity of native species.

3 hitps:/fdnr wisconsin.goviiopic/statenaturajareas/Puchyanirairie
34 hitps:/fdnr . wisconsin.qoviopic/statenaturalareas/SnakeCreekfen
33 httos:/idny.wisconsin.goviiopic/statenaturalareas/\WhiteRiverPrairieTamaracks
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Demographics

Human Settlement Patterns

The first evidence of human settlement in the Mississippi River
Region was approximately 11,000 years ago, following closely the
withdrawal of the Wisconsin glacier. These earliest known “Paleo-
Indians” were hunter-gatherers who traveled in small nomadic
family groups. This Ice Age era was known geologically as the
Pleistocene period.

Between 1670 and 1680, the first Europeans to visit this land were
the French traders who established trading and military posts in the
name of France, and the Jesuits who brought Christianity to the
native inhabitants. Because the French made no definite settlement
of the territory, they yielded their rights to the English in 1761, who
claimed possession until after the Revolutionary War. By the Treaty
of 1835, the Indian tribes gave up their homeland and were moved
to the country west of the Mississippi.

Green Lake County has only existed since 1858, but its settlement
started much earlier. Originally under the judicial jurisdiction of
Brown County, the territory was established as Marquette County in
1836 and fully organized in 1848 with the county seat at Marquette.
Green Lake County was separated from Marquette County by an
Act of Legislation in 1858, with the county seat at Berlin. In 1862,
the citizens voted to move the county seat to Dartford (now known
as Green Lake). In 1863, the first courthouse was built in Dartford
at the present site. In 1866, dissension between the factions moved
the county seat to Princeton with an early morning raid on the
records. In the same year, the Supreme Court ordered the county
seat back to Dartford. Later attempts were made to detach the
western towns from Fond du Lac County to Green Lake County and
make Ripon the county seat. Those efforts failed.

Luther Gleason is credited with being the first to settle in the new
territory near the village of Marquette on the Fox River, migrating
from Vermont in 1831. He was an Indian trader and kept a store.
James Powell settled in the Town of Green Lake in 1835 or before.
Hiram McDonald was the third settler in the County. He was located
in the town of Mackford in 1836.
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income was $37,510. Approximately 10.4% of the people live below
the poverty line. The 2023 census estimate also indicated that there
were approximately 10,817 housing units within the county as of
July 1.

According to the U.S. Census report, the majority of people in
Green Lake County reported that they were white (96.1%), with
91.1% stating they were white alone. People of Hispanic or Latino
origin were counted as a subcategory of those reporting that they
were white. Those reporting as two or more races were 1.2%.
American Indians account for 0.8% of the population of Green Lake
County. Black alone was 0.9%, and Asian alone was 0.8%.

Other miscellaneous demographic information reported by the
Census Bureau is detailed below. These figures identify potential
needs for special consideration in a disaster response or in
recovery operation planning and implementation.

People under 56 years old: 5.3%

People under 18 years old: 21.7%

People over 65 years old: 24.1%

Females: 49.7%

Foreign born; 1.6%

People with a disability, under 65 years old: 10.7%

The Climate Change Explorert® utilizes U.S. Census data to find
disadvantaged communities that may suffer extreme adverse
impacts due to climate change and/or natural hazards. Additional
data can be found by clicking on the link to Explore Neighborhoods
at Risk.

Green Lake County contains the Cities of Berlin, Green Lake,
Markesan, and Princeton; the Villages of Kingston and Marquette;
and the Towns of Berlin, Brooklyn, Green Lake, Kingston,
Mackford, Manchester, Marquette, Princeton, Seneca, and St.
Marie.

Network

Green Lake County has an adequate transportation network that
connects the county’s inhabitants and visitors to commercial,

60 ‘, : ;
hitps:fert-climale-explorer.emac.org/
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County Road AW

County Road B

County Road C

County Road D

County Road E

County Road F

County Road GG

County Road H

County Road HH

County Road J

County Road K

County Road M

County Road P

County Road S

North and South Lawson Drive, Green Lake
Mili Street, Green Lake
South Street, Green Lake
Thrasher Drive, Green Lake

Rural Minor Collectors, provide service to all remaining
smaller places, link the locally important traffic generators with
their rural hinterland, and are spaced consistently with
population density so as to collect traffic from local roads and
bring all developed areas within a reasonable distance of a
collector road.

County Road A
County Road B
County Road BB
County Road EE
County Road FF
County Road H
County Road JJ
County Road KK
County Road N
County Road O
County Road Q
County Road S
County Road T
County Road X
County Road XX
Horner Road
Puckaway Road

Page 49







P

Demographics

Land Use and Development Trends

Land use is an important determinant in the potential impact a
particular hazard may have, and an action that may be taken to
mitigate the hazard's impact. 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.

Green Lake County is primarily a rural community with some
natural areas that will not be developed and some rural farming
areas, as well as light manufacturing and other primarily service
businesses that have chosen to locate in the area.

The county was experiencing slow growth on par with other
demographically similar Wisconsin counties until the economic
“Great Recession” that began in 2008, which has halted growth and
actually constricted community activity in some areas. As of the
time of this plan, it is expected that growth trends will mirror the
recovery of the general national, state, and regional economy,
which is difficult to predict at this time.

Current land use is variable and includes residential, commercial,
industrial, agricuitural, wetlands, woodlands, and unused rural/open
lands. The W.isconsin Department of Revenue (WDOR) tax
assessment data classifies the land use in Green Lake County as
follows®*;

e Agricultural (Includes WDOR categories of Forest,
Agricultural Forest, and Other) - Lands devoted primarily to
agriculture, small-scale agricultural forestation, and lands
that are producing, or are capable of producing, commercial
forest products (as defined by State of Wisconsin Statute
70.05) and other supporting activities. Also includes lands
containing dwelling units and related improvements
associated with agricultural use. This category does not
include forests or woods that are in parks or that are not
being forested under WDOR definitions.

¢ Residential - Lands containing dwelling units and related
improvements not associated with agricultural use.

o hitps./www.revenue.wi.gov/sifreportscotve/2017soaG Reenlake, pdf
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City of Green Lake
¢ Mill Street bridge — widen the bridge to allow for more flow

and a better design. Scour Critical Bridge is being updated to
a standard bridge that will accept larger storm events
(provided by the County Highway Department). This is a
$1.2M project slated for completion in 2025.

City of Berlin
¢ Replace and increase the storm sewer on East Marquette

Street. There is flooding in rain events of 3+ inches per hour
(provided by the City of Berlin Department of Public Works).
This is a $2M project to be completed during the plan period
of 2025-2030.

Village of Marquette, Town of Marquette, and Green Lake County
e County Road H is being rebuilt through the Village of
Marquette to assist in drainage mitigation. Run-off causes
flooding in low-lying areas, making the road very difficult to
drive on due to potholes and narrowing of the road itself.
This is a $1M project slated for completion in 2025.

Town of Mackford
» Several roads and intersections in the township are in need

of snow fencing due to severe drifting. The county would
provide the fence, and the town would provide labor. This
project is slated to be completed during the plan period of
2025-2030.

Countywide
e Grading of shoulders to a 4 percent slope for proper run-off

(provided by County Highway Department). This is a
$15,000 project slated for completion in 2025.

Public Safety Support

The type and location of public emergency services are important
considerations in hazard mitigation planning because of the
potential direct involvement of such facilities in certain hazard
situations. The location of these services is shown on maps in
Appendix A,
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920-229-6135
License Level: First Responder
* Princeton Ambulance Service
Princeton, WI 54968
License Level: EMT-Basic
» Southern Green Lake County Ambulance Service
Markesan, WI 53946
License Level: EMT-Intermediate Technician

Each of these departments provides monthly training to their staff,
and they participate in periodically scheduled disaster exercises
with area hospitals, other emergency medica! services, law
enforcement, fire services, and emergency management.

Fire Service

Green Lake County is served by seven fire departments, which are
staffed primarily by all-volunteer firefighters who attend regularly
scheduled training activities. See the Green Lake County Fire
Zones Map in Appendix A for district boundary details.

Some county fire departments also feature specialized skills such
as water rescue/dive, hazardous materials, and confined space
entry. The list of fire departments is below:

e Berlin Fire Department

¢ Dalton Volunteer Fire Department

e Green Lake-Brooklyn Fire Department

¢ Kingston Volunteer Fire Department

e Grand River Fire District Markesan Fire Department

o Marquette Volunteer Fire Department

» Princeton Fire and Rescue Department

Law Enforcement

Law enforcement agencies are responsible for responding to
criminal incidents, traffic incidents, and other requests for law
enforcement services; investigating criminal offenses and
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The Wisconsin Hazardous Materials Response System may be
activated for an incident involving a hazardous materials spill, leak,
explosion, injury, or the potential of an immediate threat to life, the
environment, or property. The Wisconsin Hazardous Materials
Response system responds to the most serious spills and releases
requiring the highest level of skin and respiratory protective gear.
This includes all chemical, biological, or radiological emergencies.

In addition, there are regional bomb squad teams, dive teams, and
special weapons and tactics (SWAT) teams available throughout
the state.

Archaeological and Historical Resources

The National Register of Historic Places also inciudes a listing of
locations in Green Lake County.’® As mitigation projects are
considered, the county is committed to ensuring that archaeological
and historical sites are preserved.

0t Wacant/NotinUse®

Beckwith House Hotel 101 W. Huron St. Berlin
. Historic Districts™ -
N Reughly, Huron St. from Fox R.
riuron Street Historie t0 124 E. Huron, including Berlin
adjacent side streets

Princeton Downtown Approximately .33 miles E from .
Historic District Jct. W1 23 and W1 73 Princeton
. StatelListing”
Beckwith House Hotel 101 W. Huron St. Betlin
Beckwith, Nelson F., .
House 179 E. Huron St. Berin
Berlin Post Office 122 South Pear! St. Beriin
Berlin High School 289 E. Huron St Berlin

88 hitps://naticnalregisterofhistoricplaces.comiwifareen+tlakefsiate . hitml

%9 hitps://nationalregisterofhistoricplaces.com/wi/greentlake/vacant html
0 hitps//nationalregisterofhistoricplaces.com/wi/greentlake/districis html
™ htips://nationalreqgisterofhistoricplaces.com/wifgreen+lake/state . htmi
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The National Park Service 7 offers technical assistance to disaster-
impacted communities. Their Guidance for State and Tribal Historic
Preservation Leaders 73 provides information on grants, agencies,
and other resources that may be available to provide assistance
following a disaster to help ensure proper stewardship of historic
properties and the environment. Steps taken to strengthen or
rebuild communities can have long-term environmental and cultural
impacts.

The county and its municipalities could also contact the National
Trust for Historic Preservation 7, which is a privately funded non-
profit organization that has led the movement to save America's
historic places for more than 70 years. One program they lead is
Main Street America’, which is committed to strengthening
communities through preservation-based economic development in
older and historic downtowns and neighborhood commercial
districts.

72 hlps:Aavwwanps.oov/

hpsydww.nns.eovisubjects/histaricpreservation induplosd Before_and_After_Disasters_Guide-online-for, ul

& hilps://savingplaces.org/

7 hitps:/{mainsireet.org/
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beughtfbusf Storm

Dl;l.S.t.S.fOI‘.r.l‘lS shut roadways downﬂ

(accidents)

Earthquake Very Low Very Low

Flood - Flash & River | Medium/High | Medium/High | Medium in the wider areas. High where

Flooding the rivers narrow with no area to spill into
{Berlin, Princeton, Markesan).

Flood — Dam Break Medium (see | High The Green Lake dam would have a

note) higher likelihood due to structures, roads,

and houses. Also, the Brooklyn Dam
downstream would not be able to handie
all that water.

Fog Low Low TN of Mackford & TN Green Lake

Forest Fire Low Very Low

Wildfire Medium Medium

Severe Temperature - | Medium Low Have been able to provide community

Hot support

Severe Temperature - | Medium Low

Cold

Hait High Medium Cars, windshields, roofs, and crops

Lightning High Medium Generate fire, take out equipment

Thunderstorm High Medium

Tornado High Very High

Derecho (High Wind) High High

Winter Storm {Snow High High

and Ice)

Utility Failure High High Electric, natural gas, and

communications

For the purposes of this document, the “Frequency of Occurrence”
section will use the following descriptors, as selecled by the hazard
mitigation planning workgroup when they evaluated the history and
their experiences and expectations for the probability of future
events. These descriptors are generally assigned the probabilities
below, unless otherwise defined within the chapter's text.
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_Risk index Overview
‘Rating

:_Score

National Percentile
State Percentile

Social Vulnerability
‘Rating

-Score

National Percentile
State Percentile

Community Resilience

Rating

‘Score

‘National Percentile
State Percentile _ _

Expected Annual Loss

§ Rating

‘Score

‘National Percentile

‘State Percentile

Total ($)

Building Value ($)
-Population

Population Equivalence ($)
Agricuitural Value ($)

Hazard Analysis

Very Low
41.81
41.81
44.40

 Relatively Moderate

40.52
40.52
80.60.

Very High
80.62:
80.62
51.40

Very Low
41.29

41.29

43.10
4,334,707.23
2,659,874.50:
0.13
1,480,195.78
194,636.94
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the disaster programs of FEMA, the SBA, and the U.S. Army
Corps of Engineers (i.e., these funds can be used for the local
matching requirement of other federal grants).”® CDBG
Emergency Assistance Program (EAP) Projects:

o EAP #05-03 Cities of Berlin and Green Lake ($356,314) -
Rehabilitation of damaged housing units, replacement of
wells/septic systems and water/sewer lines, construction
of replacement housing units, demolition and clearance
of hazardous structures, and acquisition/relocation

o EAP #05-04 Green Lake County ($275,000) -
Rehabilitation of damaged housing units, replacement of
wells/septic systems and water/sewer lines, construction
of replacement housing units, demolition and clearance
of hazardous structures, and acquisition/relocation

o EAP #08-08 Green Lake County ($275,000) -
Rehabilitation of damaged housing units

CDBG Public Facilities Grants during the 2021 state mitigation
planning cycle (2017-2021):

o 2017: City of Princeton - $1,000,000

o 2019: City of Princeton - $420,900

o 2020: City of Berlin - $250,000

o 2021: Village of Markesan - $1,000,000

it was noted by the workgroup that there are several
opportunities for grant funding from various federal and state
resources, including:

HMGP - The Hazard Mitigation Grant Program (HMGP)} is
authorized by Section 404 of the Robert T. Stafford Disaster
Relief and Emergency Assistance Act, as amended. The key
purpose of HMGP is to ensure that the opportunity to take
critical mitigation measures to reduce the risk of loss of life and
property from future disasters is not lost during the
reconstruction process following a disaster. HMGP is available,
when authorized under the Presidential major disaster
declaration, in the areas of the state requested by the

Phitp:iportal.hud.govihudportalHU D ?sre=/program _offices/comm_planning/communitydevelopment/pro

grams/drsi
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e BRIC - The Building Resilient Infrastructure and Communities
(BRIC) was created as Section 1234 of the Disaster Recovery
Reform Act of 2018, which will replace the PDM Grant Program.
BRIC is built upon lessons learned from that program and is
funded based on a formula of obligations from the previous year
for all active disasters, not just one disaster.®® In 2025, the
federal government cancelled this program. At the time of this
plan’s completion, it was unclear if there would be another
program to replace it.

e FMA - The Flood Mitigation Assistance (FMA) program is
authorized by Section 1366 of the National Flood Insurance Act
of 1968, as amended, with the goal of reducing or eliminating
claims under the National Flood Insurance Program (NFIP). The
Repetitive Flood Claims (RFC) program has the goal of
reducing flood damages to individual properties for which one or
more claim payments for losses have been made under flood
insurance coverage, and that will result in the greatest savings
to the National Flood Insurance Fund (NFIF) in the shortest
period of time® There have been no Flood Mitigation
Assistance (FMA) Projects Funded in Green Lake County.®®

» SRL - The Severe Repetitive Loss (SRL) program is authorized
by Section 1361A of the NFIA and has the goal of reducing
flood damages to residential properties that have experienced
severe repetitive losses under flood insurance coverage and
that will result in the greatest amount of savings to the NFIF in
the shortest period of time.%8

¢ RFC - The Repetitive Flood Claims (RFC) grant program was
authorized by the Bunning-Bereuter-Blumenauer Flood
Insurance Reform Act of 2004 (P.L. 108-264), which amended
the National Flood Insurance Act (NFIA) of 1968 (42 U.S.C.
4001, et al). Up to $10 million is available annually for the
Federal Emergency Management Agency (FEMA) to provide
RFC funds to assist states and communities in reducing flood
damages to insured properties that have had one or more
claims to the National Fiood Insurance Program (NFIP). FEMA

83 Building Resilient Infrastructure and Communities { FEMA.gov

84 hilp/iwww. fema.qoviilood-mitigation-assistance-program

8 Note that several grants to the State of Wisconsin/WEM are listed when searching for Green Lake
County projects. These state projects are deemed as benefiting the state’s counties but are not listed in
this plan because they were not directly received by the county.

86 Lt fwww fema povise vere-repetitives loss-program
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up to a maximum of $50,000 to remove a dam. Assistance is
provided with items such as: the acquisition of property, vacant
fand, structure removal, flood-proofing, administrative support,
and others.? Green Lake County has not received any dam
removal grants.

80 hitpfdnr.wi.gov/aid/damremovat. himi
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Another vulnerability is the fact that not all agencies that work
together in disaster response and recovery can communicate with
one another (i.e., are interoperable). Local first response agencies
are generally able to communicate with one another, but
communications-related issues will remain ongoing challenges as
technologies evolve and departments acquire equipment suitable
for their response.

Also, it is a continuing challenge to ensure that emergency services
can notify the public in a timely manner. Because of the nature of
modern society, adequate notification requires multiple outlets, but
managing the usage, cost, and updates of these systems is an
ongoing project for all communities.

Hazard Mitigation Strategies

Green Lake County and its municipalities have sought grants and
partnerships to reduce the significant costs of improving their core
communication networks, but much of the technology upgrade has
been funded by county and municipal budgetary expenditures.

In this plan, many of the non-core communications projects that are
listed are either not capital improvement projects and therefore are
not very expensive (e.g., upgrading Memoranda of Understanding
{MOU), updating the website) or they are projects that require
significant capital outlays and are, for the most part, grant
dependent. Since the profile {e.g., economic, geographic) of an
area may change between the identification of a project in this plan
and the availability of grant funds, projects will be identified within
the plan and be slated for detailed study and analysis at such time
as grants become available. The detailed study will identify the
types and numbers of existing and future structures, the potential
dollar losses to vulnerable structures, and the lead agency or
department that will manage the project. At that point, grant-eligible
projects will be evaluated using the appropriate grant criteria for
factors such as:

»  Qverall benefit to the community
= Economic feasibility (i.e., a cost-benefit analysis)

= Compliance with environmental, social justice, and other
laws
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procedures can be found in Green Lake County’s Emergency
Operations Plan, which is reviewed and updated on a regular
schedule.

With the above-mentioned program projects, Green Lake County
and its municipal partners should be capable of the following:

» Disseminate emergency warning and notification to the
public through its county-wide warning systems,

s Support emergency management operations,
» Provide adequate warning and communication systems, and

« Plan for alternative means and resources in the event of a
warning or communication system breakdown.

Green Lake County will prepare facilities, systems, and procedures
to activate warning and communication. During an emergency,
Green Lake County will deliver prompt and accurate warnings to
businesses and residents.

Interoperable Communications

The county budget to maintain communications systems has thus
far been sufficient and as technology improves and additional
interoperability grant funding is made available, the County
Emergency Management and Sheriff's Office will monitor and
improve the system as able. Green Lake County has recognized
the need to improve interoperable communications between
municipalities and the county by:

e Bring the Markesan School District and school bus
companies from the UHF band to the VHF band. This is for
interoperability during school uses and during disasters,
when resources may be used by communities.

Website
Geographic information system (GIS) mapping data is available

from the Green Lake County website.®t The county emergency
management office has a generai webpage and will continue to

! hip:/lgis.co.qreen-lake. wi.us/gisweb/GIS Viewer/
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o City of Green Lake: Continue maintaining the civil
defense siren on the downtown courthouse or move
to a new location if the courthouse is sold to a private
deveioper.

The City of Princeton would like to explore the purchase of
emergency lighting equipment since Princeton owns the Electric
Utility and would be responsible for emergency lighting when
outages take place.
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desired period is zero. Positive SPI values indicate greater than
median precipitation, and negative values indicate less than median
precipitation. Because the SPI is normalized, wetter and drier
climates can be represented in the same way, and wet periods can
also be monitored using the SPI.

The classification system shown in the SPI values table (below)
defines drought intensities resulting from the SPI. The criteria for a
drought event are also defined for any of the time scales. A drought
event occurs any time the SP1 is continuously negative and reaches
an intensity of -1.0 or less. The event ends when the SPI becomes
positive. Each drought event, therefore, has a duration defined by
its beginning and end and an intensity value for each month that
the event continues. The positive sum of the SPI for all the months
within a drought event can be termed the drought's “magnitude.”
Current SPI maps for the United States are available online, %2

SPI] Values?®®

2.0+ Extremely wet
1.5 {0 1.99 Very wet

1.010 1.49 Moderately wet
-0.99 t0 0.99 Near normal
-1.0t01.49 Moderately dry
-1,510-1.99 Severely dry
-2.0 and less Extremely dry

The Palmer Index is an older scale and is used more often by
governmental organizations. It is effective in determining long-term
drought (i.e., over several months) and is not as good with short-
term forecasts (i.e., weeks). It uses a zero as normal; drought is
shown in terms of negative numbers, and excess moisture is
reflected by positive figures. The future incidence of drought is
highly unpredictable and may aiso be localized, making it difficult to
determine probability with any accuracy.

Drought conditions may vary from below-normal precipitation for a
few weeks to a severe lack of normal precipitation for several
months. Drought primarily affects agricultural areas because the
amount and timing of rainfall have a significant impact on crop
production. The severity of a drought cannot, therefore, be

Enhtips:fwww.drought.gov/data-maps-toolsfus-gridded-standardized-precipitaiion-index-spi-nclimgrid-daily
B hitps:f/drought.unl.edu/ranchplan/DroughtBasics/WeatherandDroughl/MeasuringDrought.aspx
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2 National Drought Conditions
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The Palmer Index chart for the years between 1895 and the
present day in Central Wisconsin, which includes Green Lake
County, follows: %7

Division 5 (Central) Palmer Drought Severity Index

Palmer Drought Saverity Index

1900 1925 1850 1975 2000

97 htips:/iclimaiology.nelson. wisc .edu/wisconsin-climate-divisions/divisional-paimer-drought-severity-index/
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‘Number of Events 14
‘Annualized Frequency i 0.30
Expo. - Agricultural Value ($) _ 13,418,405
Expo. - Total ($) I 13,418,405
HLR - Overall Rating j _ Very Low.
'EAL - Agricultural Value ($) 108
|EAL - Total () . | 108.
Risk Score _ o _ 18.5.
Risk Rating ~ Very Low,

Drought and Dust Storms

few decades, with average temperatures more like those currently
experienced in states hundreds of miles to our south.” Additionally,
“our state is also likely to become somewhat wetter, with a modest
increase in total precipitation and in the number of intense rainfall
events. The amount of climate change varies by season, with
winter experiencing the greatest warming and most likely increase
in precipitation.” The site’'s information shows that Green Lake
County is likely to experience warmer weather and an increase in
precipitation for all four seasons of the year, with the greatest
increases in winter and summer. This will likely reduce the impact
of drought in the future.

As noted earlier in this plan, the National Risk Index (NRI}) tool 102
has been made available by the Federal Emergency Management
Agency (FEMA). It calculates a baseline relative risk measurement
for 18 natural hazards based on expected annual loss, social
vulnerability, and community resilience. Below is data relevant to
the hazard discussed in this chapter (drought). 1t should be noted
that the NRI information may not necessarily match the hazard
ratings reached by the county and is only being included for
reference.

"Expo." = Exposurel "HLR" = Historic Loss Ratio / "EAL" = Expec!ed Annual Loss

Drought generally impacts farm output by reducing crop yields and
the health and productivity (e.g., milk) of livestock. As a result, a
drought will seriously impact the economy of the entire county. Dust

102 hitps://hazards fema.gov/nrifmap
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well water. There could also be a safety risk during dust storms if
they are severe enough to reduce the visibility of the roadways for
drivers.

Hazard Mitigation Strategies

The goal of drought and dust storm mitigation activities is to reduce,
in a cost-effective manner, the loss of lives and property due to
these events.

Some Green Lake County communities have adopted water usage
regulations during drought conditions, but in general, mitigation
strategies for periods of drought include preparing informational
releases and plans for farmers and homeowners that can be used if
needed.

Green Lake County farmers can contact the Green Lake County
U.W. Extension Office and applicable programs sponsored by the
U.S. Department of Agriculture (e.g., Farm Service Agency (FSA),
Natural Resources Conservation Service (NRCS))} for information
and guidance related to drought mitigation and/or the purchase of
crop insurance. Various federal and state publications are available
regarding groundwater movement, the hydrologic cycle, and
irrigation methods. These agencies are also the lead agencies for
obtaining emergency food and water supplies for agricultural use
and for providing information regarding crop insurance. The
Wisconsin Department of Natural Resources (DNR) can also
provide assistance and permits for stream pumping for farms.

The hazard mitigation strategies listed above primarily involve
providing information on water conservation measures to farmers
and the public. Water conservation will ensure that the resource is
available for critical residential, business, and agricultural uses
(e.g., drinking, food irrigation, manufacturing, firefighting), and good
farming practices may help prevent erosion of the rich topsoil found
in Green Lake County. Since drought and dust storms are not
hazards that affect buildings or traditionai infrastructure (e.g.,
bridges, culverts), these strategies did not need to be designed to
reduce damage to existing or future buildings and infrastructure.
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strength of an earthquake and does not consider the effect at any
specific location. The Modified Mercalli Intensity (MMI) Scale
measures the strength of a shock at a particular location (i.e.,
intensity).

A third, less often used way of measuring an earthquake's severity
involves comparing its acceleration to the normal acceleration
caused by the force of gravity. The acceleration due to gravity,
often noted as “g,” is equal to 9.8 meters per second. Peak Ground
Acceleration (PGA) measures the rate of change of motion refative
to the rate of acceleration due to gravity and is expressed as a
percentage. These three scales can be roughly correlated, as
expressed in the table that follows:1%

Earthquake PGA, Magnitude, and Intensity Comparison Table

<0.17 1.0-3.0 I |. Not felt except by a very few under especially favorable conditions.

0.17-14 3.0-39 -1l i1. Felt only by a few persons at rest, especially on upper floors of
buildings.

111, Felt quite noticeably by persons indoors, especially on upper floors of
buildings. Many people do not recognize it as an earlhquake. Standing
motor cars may rock slightly. Vibrations similar to the passing of a truck.
Duration estimated.

14-92 4.0-49 V-V IV, Felt indoors by many, outdoors by few during the day. At night, some
awakened. Dishes, windows, doors disturbed; walls make cracking sound.
Sensation like heavy truck striking building. Standing cars rock noticeably,
\/. Felt by nearly everyone; many awakened. Some dishes, windows
broken. Unstable objects overlurned, Pendulum clocks may stop.

92-34 50-59 VE - Vil V1. Felt by all, many frightened. Some heavy furniture moved; a few
instances of fallen plaster. Damage slight.

VIi. Damage negligible in buildings of goed design and construction; slight
to moderate in well-built ordinary structures; considerable damage in
noorly built or badly designed structures; some chimneys broken.

34-124 6.0-6.9 VIE- X V11{. Damage slight in specially designed structures; considerable damage
in ordinary substantial buildings with partial collapse. Damage great in
pooriy built structures. Fall of chimneys, factory stacks, columns,
monuments, walls. Heavy furniture overiurned.

IX. Damage considerable in specially designed structures; well-designed
frame structures thrown out of plumb. Damage great in substantial
huildings, with partial collapse. Buildings shifted off foundations.

>124 7.0 and VHI or higher [X. Some well-built wooden structures destroyed; most masonry and frame
higher structures destroyed with foundations. Rails bent.

XI. Few, if any [masonry] structures remain standing. Bridges destroyed.
Rails bent greatly.

XIl. Damage total. Lines of sight and level are distorled. Objects thrown
into the air.

105 wald, Quitoriano, Heaton and Kanamori, 1999
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Also, in Wisconsin, a 2012 article published in the Milwaukee
Journal-Sentinel discussed an incident in Waupaca County that
was not an earthquake as traditionally discussed and understood.
This episode is highlighted in this plan because it was widely
reported in the state and could be a concern for Green Lake County
citizens: %8

A 1.5-magnitude earthquake was recorded at 12:15 a.m.
March 20 beneath Clinfonvifle, according to the National
Earthquake Information Center. The center is operated by
the U.S. Geological Survey.

The U.S. Geological Survey said several days of booms and
vibrations that rattled windows and nerves last week likely
were caused by a swarm of small earthquakes.

Scientists at the Wisconsin Geological and Natural History
Survey in Madison said the low-intensity seismic activily
could have been produced by a phenomenon known as
postglacial rebound.

Granite bedrock beneath eastern Waupaca County is slowly
adjusting to a great weight being lifted off it when the last
glacier melted more than 10,000 years ago. As the granite
stretches, rising only a few millimeters a year, it can crack to
relieve pressure, according to David Hart, a geophysicist at
the Wisconsin Geological and Natural Hisfory Survey.

As it cracks, one piece slides or shifts places, releasing
enough energy to create a seismic wave that rises to the
surface.

There is no known geologic fault beneath central Wisconsin,
so the postglacial rebound is the only thing stretching the
bedrock crust in the state, Hart said.

This phenomenon was widely reported in local, state, and national
news and drew interest from the public.

The nearest major active fault is the New Madrid Fault, stretching
along the central Mississippi River Valley in Missouri. In recent
years, considerable attention has focused on seismic activity in the
New Madrid seismic zone that lies within the central Mississippi
Valley, extending from northeast Arkansas through southeast
Missouri, western Tennessee, and western Kentucky to southern
llinois. Scientists at the Center for Earthquake Information have
computed a set of probabilities that estimate the potential for

108 hitp:/Awww. jsonline.com/news/wisconsin/rumbling-booming-resumes-in-clintonville-6e4p8o 8-

144653925 him|
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%Number of Event_s_ e
' Annualized Frequency 0

EAL - Building Value ($) = 11,588
EAL - Population 2 0
_EAL - Population Equiv. ($) 2,589
EAL - Total ($) | 14,177
Risk Score 214
Risk Rating Very Low.

Earthquakes

As noted earlier in this plan, the National Risk Index (NRI} tool 197
has been made available by the Federal Emergency Management
Agency (FEMA). It calculates a baseline relative risk measurement
for 18 natural hazards based on expected annual loss, social
vulnerability, and community resilience. Below is data relevant to
the hazard discussed in this chapter. It should be noted that the
NRI information may not necessarily match the hazard ratings
reached by the county and is only being included for reference.

Expo. - Building Value ($) 7,556,595,000
Expo. - Population 5 19,018
Expo. - Population Equiv. ($) - 220,608,800,000:
Expo. - Total ($) ' 228,165,395,000
HLR - Overall Rating Relatively Low.

“Expo.* = Exposure / "HLR" = Historio Lass Ratio / ‘EALY = Expected Annuai Loss

Any impact on the community from the earthquake would likely be
due to a few broken windows and personal effects that were
damaged in the earthquake. The damage to critical infrastructure
and buildings would be negligible. Although there could be indirect
effects from any unlikely losses to the electrical grid, transportation
routes/goods shipments, and pipelines.

197 hitps:/lhazards.fema.govinri/map
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Flooding and Dam Failure

Flooding is defined as a general condition of partial or complete
inundation of normally dry land (i.e., the floodplains) caused by the
overflow of inland waters or the unusual and rapid accumulation or
runoff of surface waters from any source. Floodplains are the
lowlands next to a body of water that are susceptible to recurring
floods. 108

Fioods are common in the United States, including Wisconsin, and
are considered natural events that are hazardous only when they
adversely affect people and property.

Physical Characteristics

Major floods in Wisconsin have usually been confined either to
specific streams or to locations that receive intense rainfall in a
short period of time.

Flooding that occurs in the spring due to snow melt or during a
period of heavy rain is characterized by a slow buildup of flow and
velocity in rivers and streams over a period of days. This buildup
continues until the river or stream overflows its banks, for as long
as a week or two, then slowly recedes. Generally, the timing and

108 FEMA, August 2001
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failure) or by natural events {(e.g., landslide, earthquake), with
flooding being the most common result.

According to the Wisconsin Department of Natural Resources
(WDNR) Dam Safety Program, there are approximately 3,800 dams
in existence in the State of Wisconsin. Since the late 19th century,
more than 700 dams have been built, then washed out or removed.
Since 1967, approximately 100 dams have been removed. Almost
60% of the dams in Wisconsin are owned by a former company or
private individual, 9% by the State of Wisconsin, 17% by a
municipality such as a township or county government, and 14% by
other ownership types.

The federal government has jurisdiction over most large dams in
Wisconsin that produce hydroelectricity, approximately 5% or
nearly 200 dams. The Wisconsin Department of Natural Resources
regulates the rest of the dams. A dam with a structural height of
over 6 feet and impounding 50 acre-feet or more, or having a
structural height of 25 feet or more and impounding more than 15
acre-feet, is classified as a large dam. There are approximately
1,160 large dams in the State of Wisconsin.

The Wisconsin DNR database lists the foliowing dams included in
Green Lake County: 11¢

Waterway Name
Owner Type (Downstream City)

Dam Official Name

{Popular Name} * Latitude

Longitude

L

Village of
Kingston Large 43.6964544 | -89.1280222 1 Kingston Grand
Green Lake
Manchester Large 43.68769 -89.04771 | County Grand
City of Green
Upper Green Lake Large 43.8465856 | -B8.9602689 | Lake Puchyan
Stelimacher, H Small 43.864054 | -88.9337107 TR Silver River
Berlin Small | 430519078 | -88.9593403 | WIDNR Fox
Small Town of
L.ower Green Lake 438569416 | -88.9466132 | Brooklyn Puchyan
Princeton Large 43.82566 -B8.16223 | WI DNR Fox
White River Small 43.90291 -89.08429 | WI DNR Fox
Little Green
Lake
Little Green Lake Protection and | Little Green Lake
Qutlet Large 43.7344727 | -88.9728235 [ Rehab Dist. Cutlet
Smalt Town of
Twin Lakes 43.7983348 | -88.9685096 | Green Lake Little Hills Creek
Dobrinski, Pat Smalt 43.8676696 | -88.9593999 TR- Puchyan River
Smalt TR- Belte Fountain
Hunter, Gerald 43.6911809 -89.236798 Creek
Seward, L.J. Small 43.941943 | -88.9594508 TR-Fox River
Spaulding, T. Small 1 43 8086847 | -89.0073628 No waterway

10 hitps:/idnr.wisconsin.gov/lopic/dams/damSearch.htmi
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Flooding and Dam Failure

ratings, two factors are considered: existing land use and land use
controls (zoning) downstream of the dam. Dams are classified into
three categories that identify potential hazards to life and property
downstream should the dam fail. A high hazard indicates that a
failure would most probably result in the loss of life. A significant
hazard indicates that a failure could result in appreciable property
damage. A low hazard exists where failure would result in only
minimal property damage, and loss of life is unlikely.

For Green Lake County, the Kingston, Upper Green Lake, and L.
Green Lake P&R D. Sed. (56954) dams have a high hazard rating.
The Little Green Lake Prot & Rehab District (5202) dam has a
significant hazard rating. The other dams in Green Lake County are
considered low hazard.

There are no dams in other counties that pose a significant flooding
risk to the citizens of Green Lake County.

One potential effect of flooding is erosion. Erosion is defined as the
removal of soil by the force of waves, currents, and/or ice at a
lakeshore or streambank or by the power of wind or water on open
land. Erosion is a natural process that can be accelerated by
natural disasters (e.q., flooding, heavy rains, strong winds, drought)
or by human activity {e.g., removal of plants/irees, tilling). Because
of the many waterways in Green Lake County and the high use of
recreational watercraft, there is concern about ensuring the
stabilization of the shorelines.

Watersheds located in the county are described more fully in the
Hydrology section of this plan.

Floodplain Regulations

Floodplain regulations have been in place in the cities, villages, and
towns of Green Lake County for many years. The Department of
Natural Resources requires that each municipality approve
regulations that meet DNR guidelines. These regulations and
guidelines result from the value of Wisconsin lakes and waterways
and a desire to preserve them and to protect the people who reside
near them. Unregulated development can lead to loss of lives and
property during floods.
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o FEMA 1526-DR-WI: On June 18, 2004, the President
declared a major disaster as a result of severe storms and
flooding that began on May 19th. Green Lake County was
eligible for both Public and Individual Assistance as well as
Hazard Mitigation.

¢ FEMA 1768-DR-WI; On June 14, 2008, the President
declared a major disaster as a result of severe storms,
tornadoes, and flooding. The county was eligible for
assistance from the Public and Individual Assistance
Programs as well as the Hazard Mitigation Program.

» FEMA 4402-DR-Wi: On October 28, 2018, the President
declared a major disaster as a result of severe storms,
tornadoes, straight-line winds, flooding, and landslides. The
county was eligible for assistance from the Public Assistance
Program.

The following table summarizes repetitive loss damages attributed
to flooding in Green Lake County by the National Flood Insurance
Program through 30 September 2024.

Location No. of Type of

Losses Losses Total Paid  Average Paid

City of Non-
Berlin 6 Residential | $53,662.80 $8,943.80
City of Other
Berlin 3 Residential | $35,128.48 | $11,709.49
City of Single
Berlin 2 Family $16,783.93 $8,391.97
City of Non-
Berlin 2 Residential | $82,238.84 | $41,119.42
City of Other
Berlin 2 Residential | $48,779.21 | $24,389.61
City of Single
Berlin 2 Family $5,512.78 $2,756.39
City of Other Non-

Princeton 2 Residential | $4,215.63 $2,107.82

There are no severe repetitive loss properties in Green Lake
County.

Tables showing the flood and flash flood events recorded by the
National Weather Service can be found in Appendix B. A careful
review of the geography and history of flooding in Green Lake
County leads to the conclusion that there is a medium to high

Page 97







Vuinerability

Flooding and Dam Failure

EAL - Building Value ($) = 37,916
EAL - Population f_ o _ 0.
EAL - Population Equiv. (§) 23,753
EAL - Agricultural Value ($) _ 16,994
EAL - Total ($) | 78,663
Risk Score 22,9
Risk Rating Very Low

"Expo." = Exposure / "HLR" = Historlc Loss Ratio / "EAL" = Expected Annual Loss

After flooding, whether caused by a storm or a dam failure, there is
often damage. Potential vulnerabilities due to flooding events can
include flooded public facilities and schools, many of which are the
community’s shelters needed when individual housing is
uninhabitable. Utilities are also vuinerable in floods, which can bring
down electric lines/poles/transformers, telephone lines, and disrupt
radio communications. The loss of communications can impact the
effectiveness of first response agencies, which need to
communicate via two-way radio to mount emergency response and
recovery activities. The public media communications utilized by
emergency managers to provide timely and adequate emergency
public information can also be impacted.

Residential structures may suffer from flooded basements,
damaged septic systems, and damaged functionals (e.g., HVAC
systems, clothes washers, and dryers). Homes may also be
impacted by sewer back-up, and if the home is not properly cleaned
after a flood, bacterial growth and mold may impact the home’s air
quality and cause illness among the occupants.

Businesses can suffer building and equipment damage similar to
homes. Businesses may lose expensive products stored in
basements or other low areas, as well as the ability to operate from
their facility. If the facility must close, its owners and employees will
most likely suffer economic hardships beyond what their personal
losses may have entailed. Agricultural business losses involve the
loss of standing crops and harvests that are damaged by flooded
storage facilities in the immediate time period. On a longer time
scale, the erosion of rich topsoil by floodwaters can degrade the
land and impact future crop yields.
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‘Additional Information Regarding Municipal NFIP Implementation 1

.. CityofBerlin
Date joined NFIP Unavaliable
initial Flood Hazard Boundary Map 1/16/1974
{FHBM) Identified
Initial Flood Insurance Rate Map (FIRM) | 9/30/1977
Identified
Current Effective Map Date 6/18/2013
Regular Program Entry Date 9/30/1977

How implemented

Continued reviewing and updating
the projects identified in our All-

Hazards Mattgatlon F’lan __

e - City of Green Lake
Date Jomed NFIP Unavaliable
Initial Flood Hazard Boundary Map 10/22/1976
(FHBM) Identified
Initial Flood Insurance Rate Map (FIRM) | 9/27/1985
Identified
Current Effective Map Date 2/3/2010
Regular Program Entry Date 9/27/1985

How impiemented

Continued reviewing and updating
the projects identified in our All-

Hazards M:tlg tton Plan

_ - City of Markesan .
Date ]omed NF IP Unavallable
Initial Flood Hazard Boundary Map 5/10/1974
(FHBM) Identified
Initial Flood Insurance Rate Map (FIRM) | 7/2/2003
Identified
Current Effective Map Date 2/3/2010
Regular Program Eniry Date 7/2/2003

How implemented

Continued reviewing and updating
the projects identified in our All-

Hazards Matlgatlon Plan I

. . City of Princeton
Date Jomed NFIP Unavallable
Initial Flood Hazard Boundary Map 12/28/1973
{(FHBM) Identified
Initial Flood Insurance Rate Map (FIRM) | 6/15/1988
Identified
Current Effective Map Date 21312010
Regular Program Entry Date 6/15/1988

How impiemented

Continued reviewing and updating
the projects identified in our All-

~ Village of Kingston

Hazards Mttlgatton Ptan

Date ]omed NFIP

Unavallable

121171973

Initial Flocd Hazard Boundary Map

114 - -
hpsdawaww femasoviens/ Wi homl
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 Goal 5: To identify potential funding sources for mitigation
projects and form the basis for project grant applications
through FEMA's Pre-Disaster Mitigation (PDM) and/or Flood
Mitigation Assistance (FMA) programs.

One hazard mitigation strategy selected is to inform the public
about the availability of flood insurance; this task will be carried out
by the County Emergency Management Office.

Short-term actions that can lessen the effects of flooding include:
» Issuance of early warnings through flood advisory bulletins,

o Dissemination of instructions to the public through the
media,

s Preparation of congregate care facilities,
» Evacuation of people and property.

Temporary protective measures such as sandbagging, protection of
buildings and other structures, and cut-off of gas and electricity may
also be implemented. Other potential projects include:

e Update Mapping to include:

o Update GIS data collection and incorporate it on
schedule with the “Green Lake Land Information Plan”
{(v. 2025-2027),"® which describes the data available
and the updating schedule. There will be another new
plan for 2028-2030, which will occur in the new plan
period. This is done on 3-year cycles.

o Apply to FEMA for a Letter of Map Amendment
(LOMA) to incorporate FEMA-compliant, 1-foot Light
Detection and Ranging (LIDAR) information. The
county currently has 2-foot LIDA mapping and plans
to upgrade to 1’ in the next flight, scheduled for 2027,
for an estimated $150,000 cost. This requires new
panels to be printed.

o Contract with aerial photography company for “fly-
overs” during 1% chance flood events (oblique)}

18 hitins:/fwww. greentakecouniywi.goviwp-
content/uploads/2024/12/Green Lake Couniy Land Info Plan 2024 FINAL.pdf
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Bridge. Implement the Waterfront Improvement
project as adopted by the Council in 2008.

Stormwater Retention Ponds — North Business
Park. Do a stormwater regional detention basin
survey for North Business Park and implement
the development of it.

Southwest Drainage District. Create an area-
wide drainage system to prevent flooding of
private property. An initial study was made to
determine the effect storm water/run-off has on
this area and a means to correct the problem.
A potential solution is to create waterways and
ditches to channel water to prevent sheeting
across many properties.

Shorewall improvements — Riverside Park

Berlin Foundry Shorewall - riverbank
improvements. Privately owned, this foundry is
set right on the banks of the river and has
flooding through its buildings during times of
high water. Measures to limit run-off into the
river are important.

Explore the feasibility of purchasing properties
along Dock Street. The structures are storage
facilities which may receive some damage in
times of flooding, however, couid be acquired
and removed.

Northeast Drainage District. Create an area-
wide drainage system to prevent flooding of
private property. An ongoing project for 10
years, some steps have been taken for
implementation; however, full complietion of the
project has not taken place yet. A potential
solution is to create waterways and ditches to
channel water to prevent sheeting across many
properties.

Address flooding and roadway repairs
associated with West & East Marquette St. The
preliminary solution is to increase the storm
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=  With the assistance of the Village of Kingston &
Towns of Kingston & Manchester - Work with
County and State DOT to clean trees and
debris out of the Grand River west side of the
village.

o City of Princeton
= Explore options for erosion mitigation projects.

» Riverbank Stabilization — Water Street to
eliminate flooding and property damage.

o Village of Kingston

» Continue working on shoreline restoration and
lake clearing projects. Rip-rap has been placed
along the shoreline.

o Village of Marquette

» Explore hazard mitigation opportunities (i.e.,
buyout or elevation) in the Village of Marquette.
Several homes were completely surrounded by
flood waters in June of 2008. The ordinance
was strengthened and approved. New
construction has to follow the ordinance and
building regulations, so it would be protected.
Cannot mitigate the lake. The Village will seek
funding when flooding does occur.

o Town of Marquette

»  Work with the Town of Marquette and Drager
Rd. property owners to elevate Drager Rd.
above RFE. With contiguous dry land access,
the property owners can elevate their homes
and remove them from the floodplain.

= Work with the Town of Marquette and Marine
Dr. property owners to elevate Marine Dr.
above RFE. With contiguous dry land access,
the property owners can elevate their homes
and remove them from floodplain.

o Town of Princeton
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Fog

Fog

Green Lake County has a long history dealing with fog, which, at its
most basic definition, is a cloud based on the ground rather than in
the atmosphere.

Physical Characteristics

Fog occurs when the air near the ground is saturated with moisture
and condenses on tiny particles suspended in the air. These
particles are called cloud condensation nuclei and actually attract
water vapor molecules to their surfaces. Once condensation occurs
on these tiny surfaces, the resulting liquid drops can remain
suspended in the air because their weight causes them to descend
slowly to the ground or be carried around by wind. The dew-point
temperature, or saturation vapor pressure, can be reached by
either adding more water vapor to the air or cooling the air down to
the dew-point temperature. Fog is classified by the dominant
formation process and exists as long as processes continue to

maintain saturated conditions. There are several basic types of fog:
117

e Radiation Fog is caused by cooling close to the Earth's
surface. The Earth gives off long-wave radiation, which on

17 http:/Awww . usatoday.convwealher/ig/wrainfog/wrainioa.him,

hitp:/iwww . usatoday.com/weather/wfog.htm

hitps/fwww farmersaimanac.com/six-different-names-for-fog-20887
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