Michigan Hazard Mitigation Plan: Mitigation Strateg y

State/Local Capability Assessment:
Existing Hazard Mitigation Tools and Measures

This section of the plan expands upon many of #mald mitigation strategies listed within each hdzabsection,
with a greater emphasis on those strategies thmteaimplemented or promoted in some manner by ataf/or
funding at the level. This description includessostrengths and weaknesses of hazard mitigatiategies, which is
useful to explain the types of considerations tmaly make certain strategies more or less feasibkhea state
government level, or for promotion by state govezntn

Land Use / Development Measures

The relationship between wise land use planningthadreduction of a community’s exposure and vhdity to
hazards is clear. Experience has shown that tbosenunities that carefully plan the location, typad structural
requirements of development to avoid (to the expassible) hazardous areas and vulnerable strgcsurféer far less
disaster-related damage and impacts than do cortiesithat don’t carefully plan for development. eTirenefits of
wise land use and development planning, from astisaiecovery standpoint, include:

* Less disruption to a community’s economic, so@at] physical structure.

* Less impact on the community’s tax base.

* Less impact on the provision of essential services.

* Less financial impact in terms of local participatiin disaster program cost-sharing and tébkuilding of
damaged community facilities.

In addition, communities that are more vulnerablelisaster damage may be less likely to be looleuh davorably

by potential business enterprises as a safe, sptage in which to do business. Clearly, wise lard planning and
development practices have very practical ramificest from that standpoint of attracting and retagnbusiness and
industry in the community.

Prevention is the Key

Preventing land use or development related problarttse first placdpreventive mitigation) is much more prudent
and desirable than attempting to go back and copreblems(corrective mitigation) at a later time. The old adage
“an ounce of prevention is worth a pound of cusetertainly true when it comes to land use planamg community
development. Buildings, homes, businesses, anlicpofrastructure that are in harm’s way or vulaigle by design
or construction are doomed to eventual failuremitiht not occur overnight, but experience has shthat eventually
it will occur. The unfortunate part is that thenwounity is left with the job of picking up the pesin the aftermath of
an emergency or disaster.

Hazard Mitigation is Primarily a Local Function

Fortunately, local governments have many toolslabks to guide the type, location and structurgureements of
development. For that reason, and since developmerurs primarily at the local level, hazard natign is
inherently a local government function. State goweent has an important role to play that laws and processes
governing the use of land and development of ptgperiginate at the state level. In addition, staigencies
administer a wide variety of programs that affeaither directly or indirectly — the developmendamse of land.
Therefore, successful implementation of a programetiuce vulnerability to hazards must, out of ssitg, be a joint
cooperative effort between the State and local gouents. State government provides the meansdnabling laws
and local governing authority) for regulating ladevelopment, and local governments put that meanssé and
actually make land use / development decisions.

For land use / development decisimaking to be effective in limiting or eliminatingakhard risk and vulnerability,
local and state actions must be carefully cooréihat The State must ensure, through appropriaisldégn and
rules/regulations, that local governments havendeessary means to effectively guide and manageusae change
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and development. In addition, the State must ensoat its development related actions do not dmute to
increasing hazard risk and vulnerability.

Local governments, in turn, must make good land deeisions and exercise prudent stewardship oflahd
development process within their communities. Ag#q guidance, oversight, and enforcement at tted level are
critically important to successfully mitigating tead risk and vulnerability. Successful implemetabf this process
will help ensure that the State of Michigan’s lamsk / development pattern lends itself to a redagtio the extent
possible, of risk and vulnerability to natural,liaological and human-related hazards.

Existing Measures and Their Effectiveness at Mitiyag Hazards
Local governments in Michigan can utilize the fallng measures to effectively guide land use aneldgvnent:

* Comprehensive planning;

* Zoning ordinances;

e Building codes;

* Subdivision regulations;

» Special area, use and design regulations; and
» Capital improvements planning.

These measures can be used to reduce risk andahilitg to many types of hazards. However, pgiitj social and
economic pressure at the local level often leadgppoval of land uses and developments that magaappropriate
for a particular site or area. In some instancede enforcement may be a problem. In others,usdedunding may
not be available to support planning or regulatactivities, or there may be a lack of community pganp for such

activities. The end result is that local commusitmay not be able to effectively utilize the measuhey have at
their disposal.

The one commonality that these land use / developmédance measures have is that they are cooedinat least to
some degree, by a planning commission. In Michidacal and regional planning commissions are aiwtld to

develop, review and implement long-range, compreiverdevelopment plans. Although local planninghoussions
in Michigan are primarily advisory bodies as oppbg® regulatory ones, they can wield power ancugice in land
use and development decisions. Similarly, regigtehning commissions have authority to review aoghment on
local federally funded development projects, whalko places them in a position to offer insight pwssible

mitigation opportunities within or affecting logakisdictions.

These measures provide local governments withdbks hecessary to effectively guide and regulatel lase and
development. The primary mitigation opportunitiesnot in the structure of the measures, but exdbordination and
application of the measures at the local level.

Some planning commissions have been successfufantieely coordinating land use / development nuees to

reduce community risk and vulnerability to hazar¢owever, community decision makers do not alwallsw the

recommendations of their planning commission. Qftecal economic considerations take precedenee tbe need
for mitigation. This may be compounded, at leaspart, by differences or bias in risk perceptiofor example,
certain hazards (or perhaps hazards in general)nogipe viewed as a threat worth addressing, oisees may be
ranked higher than hazard risk reduction, or th@mmanity may not be aware of the potential impadta diazard.
Also, time horizons vary a great deal. For exampldomeowner has a lengthy time horizon becawse ubually

want to protect their investment for as long assiids. The bank holding the mortgage has a 30-fiza horizon

(the period for which the loan proceeds are af)riskhough some lending institutions are remankablort sighted
when it comes to lending money for risky developtaerThe developer who proposes a project haseahionizon of

only a few years, long enough to build a structumd then sell it. A political leader is often ogeng under a time
horizon that may expire before the next disasted, thus may choose to let the next generation oisiie makers
deal with the issue.

Planning commissioners may also fall under this dasegory. They may not be overly concerned wétielopment
issues that will crop up after their term expirémother obstacle may be a general lack of knowdddghe planning
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community (both professional practitioner and cossitiner) about the relationship between sound leedplanning
and development decisions and the community’sarsk vulnerability to hazards. Many planners d&nw a great
deal about hazard mitigation and emergency managemeeause they never received training in thesaplines and
they are not part of their day-to-day work actisti

The general hazard mitigation goal of promotingesatistainable development that results in ecoraipjicsocially
and physically viable communities is virtually idieal to the overall mission of the urban plannimigpfession.
However, more often than not, hazard vulnerabikguction is not considered much when decisionsrage about
land uses and land development because the coiscept formally_institutionalized in the decisioraking process.
Institutionalizing hazard mitigation principles antand use planning and development decision malkirge key to
limiting community risk and vulnerability to hazard That institutionalization must occur at theigoimaking level
(the “tools of the trade”) — incorporating hazardigation into the comprehensive plan, zoning oadice, capital
improvements plan and other mechanisms for guitling development — and at the implementation lextedre the
actual land use / development decisions are madeelyylanning commission and local governing body.

Following is a description of the major provisiooisthe aforementioned basic land use / developmer@sures as
they relate to the implementation of hazard mit@abbjectives:

Comprehensive Planning

The purpose of a comprehensive plan is to estabhisbrderly, convenient, efficient and enjoyableiemment in a
community, and to improve the quality of life foll @s citizens. A comprehensive plan provides foture

development or improvement of the land use patsrh public service program of the community. IncMgan,

planning commissions are required to prepare angtaa comprehensive plan if the community is enfgr@ zoning
ordinance. (The zoning ordinance must be basednoadopted comprehensive plan to be legally ddfensind

enforceable.) This is probably the most signiftaasponsibility of the planning commission. Orcopted (by the
planning commission and/or the community’s legis&tbody), the comprehensive plan serves as thadftion

document for the preparation and subsequent impitahen of other land use / development measurels as the
zoning ordinance, public works capital improvemeplen, subdivision regulations, and special aresa, @ design
regulations. All of these other measures can lee ts implement hazard mitigation measures, sontipertance of
the comprehensive plan in relation to mitigationreat be understated.

In terms of content, comprehensive plans typicatlgress such subjects as land use, transportatitities, schools,
public facilities, parks, economic development, aber subjects that relate to the physical devetog of the
community. Although there are no absolute requékeanents for comprehensive plans in Michigan, 2P86110
(Michigan Zoning Enabling Act*) does provide somédance with regard to the types of zoning distrittat may be
established. Section 201 (1) of the Act statesld@al unit of government may provide by zoningioashce for the
regulation of land development and the establishmémne or more districts within its zoning juristion which
regulate the use of land and structures to meatdbds of the state’s citizens for food, fiber,rgpeand other natural
resources, places of residence, recreation, indusade, service, and other uses of land, to enthat use of the land
is situated in appropriate locations and relatigyssito limit the inappropriate overcrowding of taand congestion of
population, transportation systems, and other pufdtilities, to facilitate adequate and efficigmtovision for
transportation systems, sewage disposal, waterggneducation, recreation, and other public senaad facility
requirements, and to promote public health, satetg, welfare.”

Section 201 (3) of the Zoning Enabling Act providesthe establishment of zoning districts to addrepecial land
use problems or achieve specific land managemgettles. It states: “A local unit of governmenaynprovide
under the zoning ordinance for the regulation nfildevelopment and the establishment of distri¢tsvapply only

to land areas and activities involved in a spgaiajram to achieve specific land management obgstand avert or
solve specific land use problems, including theulaiipn of land development and the establishmémdisiricts in
areas subject to damage from flooding or beachiards This allows for such activities as floodplananagement
under the National Flood Insurance Program (NFIRJ aoastal zone management under the Michigan &latur
Resources and Environmental Protection Act (19944BA as amended). Although the Act specificalntioned
flooding and beach erosion hazards as examplespthvision is certainly flexible enough to addresiser known
hazard areas in a community as long as the regulateasure is legally defensible and consisterpjiad.
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The Michigan Zoning Enabling Act, and especiallyct8m 201 (3), appears to provide sufficient flakipp and
regulatory framework to allow communities to effeety use comprehensive planning and zoning to cediheir
natural hazard risk and vulnerability.

*Background Notes: On July 1, 2006, Michigan’s three zoning enabkings (one each for cities and villages, townshapsl, counties) were officially repealgd
and combined into one new statute, the Michiganirgpinabling Act (2006 PA 110). The new Zoning Bliteg Act has many improvements over the former
enabling legislation. It is roughly one-third themgth of the previous acts, the language is clearad the notification process is easier and necoresistent.
Enactment of the Zoning Enabling Act was the culition of years of work by many stakeholder groupsluding the Michigan Association of Planning,
Michigan Townships Association, Michigan Municipatague, Michigan Association of Counties, Michigdomebuilders Association, Michigan Realtors
Association, Michigan Department of Environmentalafty, and the Michigan Department of Energy, Lalamd Economic Growth. Unification and
modernization of the three zoning enabling acts alss one of the recommendations of the final repbthe Michigan Land Use Leadership Council ingAst
of 2003. (Note: Only counties, cities, villagesdaownships that have a zoning ordinance aretafiduy the new Zoning Enabling Act.)

On February 29, 2008, 2006 PA 110 was amended B8 P& 12 to make several needed “corrective amentihéo various administrative mechanisms gnd
processes contained in the original act. Act 330f8, the Michigan Planning Enabling Act, unifiadd amended Michigan'’s three planning enabling @ute
each for cities and villages, townships, and cas)tinto a single, coordinated planning act. Tres act was widely supported by various professiana
advocacy organizations, with the anticipation thatould do for planning what the Michigan Zoningdbling Act (described above) had done for zonifige
enactment of a new coordinated planning act wasaie of the recommendations contained in the fiepabrt of the Michigan Land Use Leadership Couimci
August 2003. The new act was designed to strengtie ability of local communities to effectivelgei comprehensive planning along with zoning anéro
regulatory tools.

>

Zoning Ordinances

A zoning ordinance is probably the most effectiveasure a community has for guiding and regulategebpment
and the land use pattern, and it can be very @féett mitigating hazard risk and vulnerability h& zoning ordinance
provides a mechanism for implementing the policgislens articulated in the comprehensive plan conog the
desired locations of various land uses and puhblidifies. The zoning ordinance is based on thaprehensive plan
and therefore is developed and adopted after thgohensive plan has been formally adopted by ¢nemaunity.
One major difference between the two mechanisnthdstimeframe upon which they are based. Genertily
comprehensive plan is designed to guide developfoettie next 20 years or more, whereas the zomidmance will
typically be adopted on the basis of a 7-10 yead lase development need projection.

A zoning ordinance typically addresses 3 primasaar 1) the use of land and structures and tlghthand bulk of
structures; 2) the density of population and intgraf land and structural use; and 3) the providior space around
structures (i.e., requirements for side yards, yaads, open space, building setback lines, etc.)

Some zoning ordinances may specifically addresenpial hazards to life and property, although thireno
requirement to do this. The ordinance itself cstgsiof a map or maps delineating the zoning distric the
community where various land uses will be allowamt] an accompanying set of administrative procedstandards
and methods for enforcing the zoning regulatior®oning districts typically include various types oidustrial,
commercial, residential, agricultural, and pubkcifity uses. Specific zoning districts are tadldrto the particular
needs of the community. For example, communitias have a significant amount of lakefront progartinay have a
special zoning district for residential developmardgund lakes.

Although there are a variety of standard zoningridis, there are no formal legal requirements reigg the type of
districts that must be included in an ordinances. irlicated in the “Comprehensive Planning” sectibove, the new
Michigan Zoning Enabling Act is suggestive but pogscriptive in its provisions for zoning districtSection 201 (1)
of the Act suggests a variety of land uses that beagddressed by formal zoning districts but itsdoet mandate a
standardized list of zoning districts that mustdpplied in each Michigan community that has a zgrordinance.
Section 201 (1) is sufficiently flexible to allovaeh community to develop a zoning ordinance to riisendividual
circumstances. Obviously, any zoning ordinancetralisw sufficient uses to be legally defensiblelifallenged in
court. Essentially, it is left up to each planniogmmission to determine the type of zoning ditgrithat are
appropriate for the community, based on its unigbaracteristics. Section 201 (3) of the Act alsoviues
communities with the option to establish zoningriitss and regulate land uses to address speaifid Use or land
management problems. As indicated in the “Comprsire Planning” section above, the Michigan Zortrgabling
Act provides sufficient flexibility and regulatofyamework to allow communities to use comprehengiamning and
zoning to effectively reduce their natural hazas and vulnerability.
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Building Codes

Building codes are designed to ensure that a Imgjldr other structure will be constructed in suahanner as to be
safe for occupancy and use. These codes alsoategiiéalth and sanitation requirements for watentilation,
plumbing, electricity, mechanical equipment, hegatamd air conditioning. They also contain minimaamstruction
standards for natural hazard resistance.

Pursuant to 1972 PA 230, adopted November 5, 18d4mended by 1999 PA 245, all communities in Mjahiare
subject to the State Construction Code, which éstas general minimum construction standards toidimgs and
structures in all Michigan municipalities. The t8taConstruction Code is a compilation of the Inational

Residential Code, the International Building Cotlee International Mechanical Code, the Internatidflambing

Code published by the International Code Countié National Electrical Code published by the NatloRire

Prevention Association, and the Michigan UniformeEyy Code with amendments, additions, or deletiasighe
Michigan Department of Energy, Labor and Economiov@h determines appropriate. The Code becametefée
statewide on July 31, 2001. The State Construc@ode provides for statewide uniformity of applioat and
implementation of rules governing the constructigse, and occupancy of buildings and structurBsior(to the 1999
PA 245 amendment, communities had the option optay the State Construction Code — which was th&ddal

Building Officials and Code Administrators [BOCAJoGe with State amendments — or they could adoptotmgr
nationally recognized building code such as thefdni Building Code [UBC] or the Council of Americauilding

Officials [CABO] Code for one and two family dwellis. Approximately 40% of Michigan communities ptal the
State Construction Code and 50% followed the Nati@©CA Code. The remaining 10% adopted the UBC.)

Provisions of the State Construction Code and adblidding codes are enforced through authorizedllbailding
inspection agencies and state inspectors. In Mahithere are 2,600 registered local inspectods &h state
inspectors. In communities where comprehensivangy is not done, the building code is often tidydand use
regulatory measure available.

Building codes, used in concert with other avagaland use / development guidance measures, ceffdmive in
reducing or eliminating damage caused by many tgpészards such as high winds, fire and floodiRgr example,
proper adherence to wind load requirements for systems can substantially reduce damage to stescfoom
straight-line and tornadic winds. By securing thavelope” of a structure, water-related damagenfrainfall can
also be greatly reduced. Many times, that makesliffierence between a home that suffers minimaloodamage and
one that suffers major damage or is a total loss.

For residential structures within the floodplaihe thew State Construction Code requires that tluetste have the
lowest floor one foot above the base flood elevafibe depth of peak elevation of flooding, inchgliwave height,
which has a 1% or greater chance of being equalesazeded in any given year — commonly known as1B0-year

flood.”) This is called the “design flood elevaiid Basements (defined as being below grade osicdis) must be at
or above the base flood elevation. Though notiagent as Michigan’s previous State Constructiamdé€ (which

required that the lowest portion of all horizonsatuctural members supporting floors — such asr floists — be

located at or above the 100-year flood elevatidfectvely providing a one-foot “freeboard”), theew Code still

provides protection against significant flood damagmany cases.

The Code also requires that utilities and mechar@gaipment be elevated above the 100-year floeglagion or
protected so as to prevent water from enteringcouulating within the components during the ocence of a 100-
year flood.

For non-residential structures, the level of flgudtection required by the State Construction dedkependent on the
classification of the building use. Category IHdalV buildings (critical facilities) such as hotgs, emergency
response facilities, power generation stations @her public utilities, must have the lowest floelkvated or dry
flood proofed one foot above the 500-year flood/atien. Buildings that do not fall within Categoally or IV must
have the lowest floor elevated or flood proofed towt above the 100-year flood elevation. (A ligtiof Category lli
and IV buildings may be found in the publicationmarican Society of Civil Engineers Flood Resistaasign and
Construction — SEI/ASCE 24-98.") Non-residentialilings using the watertight flood-proofing optionust be
designed and certified by a registered architeprafessional engineer.
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By enforcing the flood resistant construction psisms of the State Construction Code, inspectanshedp ensure that
new construction within flood prone areas will heltain such a manner as to minimize future flooddes.

The State of Michigan has taken a number of stegadrease the effectiveness of Building Code emfiment by

targeting both state and local building code Inggsc 1986 PA 54, the Building Officials Registoat Act, requires
all building inspectors to be registered with that&and continue training throughout their care@nsining sessions
conducted by the Bureau of Construction Codes, igat of Energy, Labor and Economic Growth, acpineed for

all building code Inspectors every three years ridep to be registered with the State. Michigan &t&pent of

Environmental Quality personnel also participatetiese training sessions to provide informatioratied) to

floodplain management, the NFIP, and the MDEQ peregquirements. The training sessions make thegettsrs

aware of the Code requirements related to floodimgj are an important phase of flood hazard mitgatiBecause of
the continual turnover in the number of buildinf@éals, there is a need to foster an ongoing etloicgprogram. The
local building officials are an essential componafithe effort to ensure that future developmemdasflood prone.

Following the training sessions, evaluations aneemiin order to set high standards for the quaditybuilding
inspectors in Michigan. The Bureau of Constructindes also evaluates the performance of a comyaibitilding
inspection and enforcement effort. These perfonaagvaluations are usually done when a commungyags an
audit, or a complaint is filed by a private citizen

At the national level, the Insurance Services @ffjlSO) has undertaken a major initiative desigretbster better
building code enforcement. Under the ISO’s Buiddidode Effectiveness Grading Schedule — part ofrtherance
industry’s continuing efforts to reduce natural drazdamage — local building departments will beatigd” on their
code enforcement efforts. A community’s grade Ww#l determined by the resources devoted to codwommhent
activities. Communities that have good codes ak enforcement programs in place will receive ghéii grade
than those communities that don’t, and property erarin the higher-graded communities will be rewdravith
homeowners’ insurance premium credits. The IS@pta inspect every building department in the égun

The ISO developed the Grading Schedule after da@targithat much of the construction failure resutirom natural
disasters was due, in large part, from the construcot being built to comply with codes. Theursnce industry’s
experience has shown that communities with effectedes and code enforcement have a more favofialler)
insurance loss experience because they have lssstalirelated damage to structures. The Builddogle
Effectiveness Grading Schedule is modeled aftémiéas and long-standing I1SO fire-grading prograsich assesses
local fire departments and water supplies. Fropmaztical standpoint, implementation of this irtitra in Michigan
will mean better local codes and code enforcenvetnit;h should in turn reduce disaster-related stmattdamage and
disaster costs.

Subdivision Regulations

Subdivision regulations are the legally establistiaahdards of design and construction for dividingnd parcel into
smaller ones for the purpose of selling or leasimgproperty The Land Division Act (1967 PA 288, as amended by
1996 PA 591, 1997 PA 87, and 2004 PA 524) govdrasubdivision of land in Michigan. The Act reesrthat the
land being subdivided be suitable for building siteand public improvements, that there be adequatieate and
proper ingress and egress to lots, and that revi@aconducted at the local, county and state ldeedénsure that the
land being subdivided is suitable for developm@iie Act also requires conformance with all locarpling codes.
From a hazard mitigation standpoint, that poininportant because it gives the local planning cossion the
authority to approve subdivision development inoadance with the local comprehensive plan and etgoy
standards.

In terms of process, the subdivision of land hasetmajor phases. The first involves a preliminayiew of the
engineering aspects of the project — roads, drainaglities, and other necessary services, byllaca county
reviewing agencies. The second phase involvesveeweof the proposal by the Michigan Department of
Environmental Quality, the Michigan Department ahiisportation, and the Michigan Department of Epekgbor
and Economic Growth to ensure compliance with sttdaedards regarding location and engineering.thétend of
this phase, the developer can obtain tentativeoappifrom the local governing body of the jurisdict in which the
project is located. The final phase involves prafian of the final plat or map of the subdivisiohocal and state
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reviewing agencies again review the final desigarteure compliance with local and state standa@ise approved,
the plat is registered with the county registedeéds.

Subdivision regulations can be an effective toaldducing risk and vulnerability to certain hazamslsch as flooding
and wildfires, if mitigation factors are incorpagdtinto the subdivision process through mechanismey as local
planning codes. For example, a community may allasubdivision to be placed in a heavily woode@ axesceptible
to wildfire if proper engineering measures are takegarding lot size and ingress and egress, theratviding a
basic level of protection to developed home sitebsthe residents occupying those home sites.

From a flood hazards viewpoint, proposed subdiusiare reviewed by the County Drain Commissionempfoper

drainage, and for floodplain impacts by the MiclmigBepartment of Environmental Quality / Land and t&§va
Management Division. (Refer to the Riverine Flowgichapter of the Michigan Hazard Analysis seciiorthe

MHMP for specific MDEQ provisions that directly agds flood mitigation.)

Like any regulation, the Land Division Act can bigeetive if it is enforced and coordinated with etHand use /
development mechanisms in an effort to reduce tvammunity risk and vulnerability to hazards.

The subdivision rules relating to flooding are impented through a review process and use of riatrideed
covenants. However, the restrictive deed coverthatsare filed under the Act are only effectiveéhié local building
official is aware of and enforces the restrictior@Sontinuing education for the local building oféils is essential for
effective implementation of the Act.

The rules currently allow the construction of basata below the 100-year flood elevation, but tHessements must
be flood proofed, or it must be demonstrated byeagineering analysis that the basement will notateersely
impacted by hydrostatic pressures exerted by fledes. The developer must also obtain a letteanayh revision
(LOMR) from FEMA, certifying that the property hasen filled above the 100-year flood elevation #redsoil has
been properly compacted. The LOMR officially rerasithe property from the 100-year floodplain.

The design standards for a flood proofed basementagrly involved. Unless the building officiad iaware of the
restrictive deed covenants and the design standandss enforcing these requirements, there isiderable potential
for flood damage to basements even in subdivisphated under the current act. Thus, as notedeeacontinuing
education is essential.

It should be noted that Michigan’s subdivision regjons are under continual attack by home builded developers
as being too restrictive. If the regulations agduced in the future, the potential for future dodamages will be
increased considerably.

Special Area, Use and Design Regulations
Examples of special area, use and design regutaitctude:

» Local floodplain management ordinances;

» Coastal zone management regulations;

» Watershed management regulations;

» Special infrastructure design standards and regukgt
» Drainage regulations;

* Housing regulations;

» Wetland protection regulations;

* Natural rivers protection regulations;

» Farmland and open space protection regulations;

» Endangered species / habitat regulations; and

» Historic preservation regulations (among many aher

These regulations (most of which are administered btate or federal agency in cooperation witlallafficials) are
designed to regulate a certain aspect of the naiufailt environment to ensure protection of gublic health, safety
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and welfare, or some significant or unique natteature. Not surprisingly, most of the regulatitlas’e goals that are
remarkably similar to those of hazard mitigatiol.hey provide valuable mechanisms for achieving gatton
objectives. These regulations are discussed atgreetail in the following sections of this plan.

To be effective, the provisions of these specigll&tions must be fully integrated into the comgmeive planning
process at the local level. Major provisions ofrtipent regulations must be included or addressedhe
comprehensive plan and primary implementing medmsisuch as the zoning ordinance, capital improxeran,
etc. In addition, state agencies administeringrdgeilations must coordinate developmesiated actions so that one
agency’s work does not conflict with those of amothgency.

Two programs administered by the State of Michigesvide good examples of special area / use meatheag while
originally designed to accomplish something elsklsp acontribute to a reduction in a community’s riakd
vulnerability to hazards (flooding and wildfirestimese two instances):

Natural Rivers Program

This program, administered by the Michigan Depanima Environmental Quality, seeks to establishysteam of
outstanding rivers in Michigan and to preserve,tgub and enhance their wildlife, fisheries, sceriistorical,
recreational and other values. Through the nativafs designation process, a natural river distsi established and
a zoning ordinance is adopted. Within the natuxedr district, permits are required for buildingrsstruction, land
alteration, platting of lots, cutting of vegetaticand bridge construction. Not all of the zoninglioances on the
natural rivers have the same requirements, althtligg all have building setback requirements argketative strip
requirements.

Although not specifically designed to reduce flomdses, the program nonetheless has flood hazaidation
benefits by requiring building to be constructedagvirom the river and out of the floodplain. Thegram is very
effective when administered as intended. Like magulatory program, if the administrator and thaarece board are
aware of the requirements of the program and theies, it is very effective.

Farmland and Open Space Preservation Program

This program, administered by the Michigan Departiheé Agriculture and Rural Development, has thenpry goal
of preserving unique and beneficial open space.dolts this by transferring development rights anduaing
easements. There are two categories of land Eigibhe first category makes up historic, riventroand shoreland
areas. The second category includes land thateoees natural or scenic resources, enhances rec@at
opportunities, promotes the conservation of seiltlands and beaches, or preserves historic sitkglbe farmland.

The largest component of the program provides laméos with an opportunity to get a break on theaperty taxes
for designating parcels of land that will remairdeweloped. Thus, this mechanism could be useddoce risk and
vulnerability to wildfires by preventing developntan heavily forested areas. It could also redugkerability to

flooding by preventing development along rivers anfloodplains. However, the program does hawsaavback in
that the agreements are not in perpetuity and neayebinquished under certain circumstances. Thd [zan be
removed from the program under certain circumstanedth the payment of a penalty. Over the shemt the
program is very effective at slowing the developtneinthe special open spaces. It does not, howesaressarily
eliminate future development on the parcels ancefbee should not be considered an effective l@mngitmitigation

tool. However, there is also a Purchase of Devetop Rights program, which does purchase developrghts in

perpetuity. In addition, there have been significdonations of development rights to the State tndocal

conservation programs.

Capital Improvements Planning

A Capital Improvements Plan (CIP) is the mechantbmough which a community identifies, prioritizeand

establishes financing methods for needed publicrorgments such as new or improved public buildingads,

bridges, treatment plants, water and sewer infrastre, etc. Under Michigan law, planning comnaasiare required
to annually prepare and adopt a CIP and recommendhie legislative body for their use in considgrmpublic works

projects. Generally, public improvements includethe CIP are those that require a substantiadmedjure of public
funds. (Each jurisdiction must decide what constg a substantial expenditure.) The CIP can beffettive

implementing mechanism for the community’s comprsive plan and zoning ordinance because it dicthtegature
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and timing of public facility expenditures. Norryalthe CIP is established for a six-year periddhe first year of the
CIP becomes the year’'s capital budget and is tlisés ldar making appropriations for capital improvense As a
result, the annually approved items are the highestity public improvements to be built in plarthareas.

For the CIP to be an effective mechanism for imgeting the comprehensive plan and zoning ordinapuablic
improvements must be targeted for those areaseotdéimmunity where growth or certain types of lasg@suare
desirable. Public improvements should not be puhose areas where growth or development is reitadke In that
sense, the CIP should mirror the comprehensive atahzoning ordinance; otherwise, the three meshaimay
work against each other (i.e., public expenditunea non-desirable area may spur unwanted developm®n the
other hand, if desirable private development ocaurss proposed, the CIP may have to be adjustetewthat to
coordinate public investment with the desired pgevdevelopment. Each year, the planning commissiost extend
the CIP one more year through the established ldeaining process. As part of that process, thensigsion will
reevaluate project proposals in light of any depelental changes that might necessitate revisiorpuhlic
improvement priorities. Each year, then, becorhedeginning of a new CIP.

From a hazard mitigation perspective, the CIPpdrdinated with the community’s comprehensive @ad zoning
ordinance, can be an effective mechanism for crgati desirable, less vulnerable land use and dewvelot pattern.
Planning commissions, because they create and adoptof the three mechanisms, are instrumenghsaring that
public investment is done in such a way that iphaleduce or eliminate the community’s risk ancheudbility to
hazards.

Other Considerations: Local Mitigation Policies, Bgrams, and Capabilities

Local jurisdictions vary widely in the number arndperience of staff that are, or can be, devoteaaizard mitigation
activities. All counties are represented by EmecgeManagement Coordinators who handle emergersponse
activities, exercises, response planning, and e@latuties, and these persons are involved in haxdtigation
planning activities, hazard mitigation project graapplications, monitoring the implementation otdb hazard
mitigation activities, and promoting the hazardigation concept within their communities (and sames beyond).

Unfortunately, some jurisdictions seem to haveegudent turnover of emergency management staff. |e/his has
been one of the reasons why the development afed kmzard mitigation plan is helpful (informatiaoquired by one
person can be easily passed on to his or her epkat in the form of a printed document), nevee$®it can remain
a significant problem for some jurisdictions wheawnemergency management staff enters and needkedhe time
to become familiarized with existing conditionsfommation, relevant agency contacts, policies, frprocedures,
equipment, existing resources, interagency agremmenutual assistance arrangements, and so on. e Som
communities may not be fully aware of the great benof things that a good emergency managementic@or
needs to keep track of or be able to accomplisth weéry short notice. Some communities have pexvidnly
minimal staff time and resource commitment to tle@erergency management programs. In some casaartergime
position is all that has been arranged, and semomsideration should be given to the expansiorrérgency
management staffing and staff hours.

In some areas of the State, local sentiments revedbtrust of higher levels of government. In sarases, there is
suspicion that the acceptance of federal fundinf aeime “with strings attached” that will cause tloss of some
aspect of local authority to State or Federal @ifecor agencies. Emergency management coordsétod to be
aware of various local needs that can be supplexdenith State and Federal assistance, but sometimss accept
the decisions of local officials who may be relmttdao admit any vulnerabilities or community prepdmess
weaknesses. If fundamental preparedness issussmetimes difficult for local emergency managersxplain and
“sell” to their community decision-makers, then@etive actions such hazard mitigation planning prajects can
be perceived as even harder to successfully exatadrpromote under such circumstances. This igeadidently not
a broadly generalizable condition, since Keweenawur@y, the smallest in population and one of thalEncounties
in land area, contained some of the most enthisiasiponents of hazard mitigation planning and ohthe swiftest
mobilizations of support for the process. At thieen end of the state, many jurisdictions in therilaolitan Detroit
area were also very enthusiastic and efficienthiirtplanning activities. Similarly, areas of diffng degrees of
urbanization and population density, and with défe types of land uses and economies througheustéite have
shown a good responsiveness to hazard mitigatiannpig initiatives and their requests for projecang funds.
Variation in the extent and effectiveness of suppmr hazard mitigation activities appears to meenlated to the
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circumstances of local agencies and officials tthas to general attributes such as regional lacatpopulation size
and density, wealth or economic specializations.

Most local programs have in some way utilized aldé State and Federal grant funds, or at leasmisielol
applications at some point requesting the use cif funds. Attachment C provides detailed listin§she history of
funding that has been directed toward hazard ntitigeactivities. The following table has been ngwpdated to
summarize the hazard mitigation funds that havéritried to activities in specific jurisdictionsofenties) throughout
the state.

MITIGATION PROJECT FUNDING MADE AVAILABLE IN MICHIG
BY COUNTY (AS OF MAY 2013)

AN SINCE 1994,

COUNTY PROJECT FEDERAL
TOTAL SHARE
Alcona $ 297,992 $ 180,00(
Allegan $ 413,236 $ 308,607
Alpena $ 566,540 $ 367,088
Antrim $ 447511 $ 286,258
Arenac $ 215,840 $ 127,874
Baraga $ 78,702% 56,254
Barry $ 332,795 $ 248,413
Bay $ 3,083,644 $ 2,467,959
Cass $ 87,520% 60,54(
Charlevoix $ 432,579 % 301,456
Cheboygan $ 17,876% 13,407
Chippewa $ 566,652 % 424,989
Crawford $ 1,967 $ 1,475
Delta $ 12,575 $ 9,432
Dickinson $ 84,701 $ 63,297
Eaton $ 320,086 $ 225,00(
Emmet $ 142,955 $ 56,436
Genesee $ 4,956,999 3,719,81(
Gogebic $ 609,918 % 330,089
Grand Traverse $ 76,98% 57,742
Gratiot $ 405,181 $ 277,352
Houghton $ 651,742 $ 478,846
Huron $ 587,630 $ 376,50(
Ingham $ 1,950,331 $ 1,439,293
lonia $ 399,372 $ 298,243
losco $ 154,696 $ 67,511
Iron $ 209,825 $ 148,742
Isabella $ 58,744 % 44,059
Jackson $ 107,637% 76,797
Kalamazoo $ 84,318% 63,239
Kent $ 8,877,038 $ 6,455,211
Keweenaw $ 150,652% 112,50(
Lake $ 27,940 $ 20,00(
Lapeer $ 5421 % 4,066
Leelanau $ 21,975% 13,875%
Lenawee $ 147,448% 110,584
Livingston $ 590,470 $ 442 852
Mackinac $ 273,754 $ 183,75(
Macomb $ 2,374,738 $ 1,376,53(
Marquette $ 2,130,426 % 1,313,288
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Mason $ 27,940 $ 20,00(
Mecosta $ 109,965% 109,965
Midland $ 84,056 $ 58,637
Monroe $ 1,642,496 $ 1,318,57(
Muskegon $ 343,898% 257,923
Newaygo $ 18,638 $ 12,00(
Oakland $ 3,826,141 % 2,544,356
Ogemaw $ 202,325% 150,00(
Ontonagon $ 64,811% 48,379
Osceola $ 27,940% 20,00(
Otsego $ 2,106 $ 1,575

Ottawa $ 4,303,289 $ 3,083,578
Saginaw $ 4,060,032% 2,664,727
Sanilac $ 615,471 % 375,316
St. Clair $ 356,25P $ 267,19%
St. Joseph $ 327,175 245,381
Tuscola $ 4,010,683 % 2,592,157
Van Buren $ 480,292 % 316,635
Washtenaw $ 536,155% 402,116
Wayne $ 4,931,743 $ 3,633,023
Wexford $ 846,431 $ 634,823
Statewide (other) $ 1,246,01% 827,041
TOTAL in Michigan $ 60,020,279 $ 42,192,769

» The totals in this table represent 269 separategirgrants. Two-hundred-fifty-six (256) of theofwcts are
complete and the totals included in the table ase8 actual project costs. For the thirteen (18htg that
were awarded but not yet complete as of May 20iGepted totals were used based on grant applicatio
budgets.

e This table includes totals from two multi-countyojarcts that benefitted a total of seven counti@he
completed project totals for those two projectsensrenly distributed to the counties they benefitte

* There were a total of twelve projects that yieldemhefits that were statewide or regional in natuféose
twelve projects are totaled under the categorySvatewide (other)”.

* The project grant totals represented in this tapéefrom grants awarded to the State of Michigamfthe
Federal Emergency Management Agency (FEMA). Tlamtgrwere awarded four of FEMA's five separate
grant programs that are collectively known as Hadditigation Assistance (HMA). The four grant prags
represented in this table are the Hazard Mitiga@Gwant Program (HMGP), the Flood Mitigation Assista
(FMA) program, the Pre-Disaster Mitigation (PDM)ogram, and the Repetitive Flood Claims (RFC)
program. All grants, other than totaled in thedtStvide (other)” category, were passed through fitmerState
of Michigan to local units of government.

As can be seen from this table, and from the infdion in Attachment C, the use of hazard mitigationds to
support specific projects has been widespread gvaut the state, and has been quite balanced sotdas unduly
favor any particular regions or jurisdictions. Soareas may have received lighter funding due ses@escribed
previously) in which local authorities have beeluctant to authorize the application for and acaepé of State and
Federal dollars. For every case in which that ihaye happened, some comparable case can readibubé in
which an adjacent county that was economically, agaphically, and geographically similar has be@maractive in
applying for, and receiving, funds for hazard ndtign projects. In other cases, such an interfioatanay be
misleading, in that such projects are meant to esfdspecific vulnerabilities that other communitiesy not have.
Therefore, a lack of funding may only indicate taatommunity has a lesser need to make use offsands, or that
the types of projects preferred by the communigyaira nature that has difficulty matching with thipes of projects
that are currently eligible under State and Federading sources. (For example, if a community agsoblem with
aging dams, there are no clear means to obtainrfgridr dam maintenance projects from availablegpams.)
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Another issue that arises in many communities éslétk of a clear means by which to assemble tbal lmatch
requirements for most federal sources of fundiRgr most communities, a cash match is out of thesgon, and even
with the acceptability of “soft matches,” there @m problems with assembling (and documenting) célithe
qualifying services that could add up to the matatue for a project of substantial expense. Sithee State of
Michigan has not been providing any matching fufmsthe non-federal share, it tends to fall uponalogrant
applicants to determine what sources of matchingdduare possible, and then to shoulder the submtant
administrative burden of documenting match itentsictv can be very difficult for a complicated or exgive project.

Climate Change Considerations

In 2010 MSP/EMHSD planning staff participated inltiple activities to assess the effects that clenegttange might
have on Michigan’s hazards. These activities ihetha set of meetings and communications coordinayethe
Michigan Department of Community Health, and atter at the MSU Climate Change Symposium in Eassibg,
on April 26 and 27. The MDCH meetings were thetstha year-long multi-agency planning effort tentify and
assess the potential impacts of climate change ppbfic health. Participants identified numerovsaa of overlap
between Climate Change topics and the types ofrtiazhat are assessed in this plan. For examipieate change
can eventually exacerbate the severity of thunderst, severe winds, extreme temperatures, floodingught,
erosion, wildfires, and invasive species. Climaiange issues also tie in with the problems ofstfucture failures
and public health emergencies. Consideration waengto the addition of a new section in this plém,address
climate change issues, but it was decided thattdpee was best covered by referring to climate geam the
appropriate sections that deal with the specifizahds that may be exacerbated. This content hers figbstantially
expanded in the 2014 update of this plan, as irdtion about climate change effects is gathered frarrous sources
and its nature becomes clearer. From an emergaacpagement and emergency planning perspectivelithate
change issue seems to be easiest to handle in tdrthe specific hazards (already described in fiég) through
which its effects are known. Certain indicatorsctifnate change are already present. For exariiplglichigan’s
daily record temperatures, heat records outnumbsstedrecords by 3 to 1 during the 1990s, and by 6 during the
2000s. Long-term planning and mitigation is beimglertaken by other agencies that deal specifigdtly long-term
environmental and ecological issues, and the MSIHEDI has continued to coordinate with them ageraimait the
climate change issue, becoming an active memb#reoMichigan Climate Coalition as part of its caasetion and
outreach on the subject.

Michigan Land Use Policy: Governor's Land Use Leadaip Council of 2003

In February 2003, Governor Granholm, supportedipgrtisan leadership from the Michigan Legislatuneated the
26-member Michigan Land Use Leadership Council (MOYto develop recommendations for charting thersewf
Michigan’s future land use policy. SpecificallpetMLULC was given the responsibility to find wagsminimize the
negative impacts of current and projected landpaterns on Michigan’s environment and economye WH.ULC
represented a broad spectrum of stakeholders §@qirg governmental, private sector, and privatepnofit entities)
concerned and knowledgeable about Michigan’s |aedpolicy, laws, regulations, and trends.

For a six-month period in 2003, the MLULC studieazeins of complex and often controversial land use land
development issues. The MLULC held six public regs during that six-month period and a total o8 3&dividuals
provided oral testimony. In addition, 1,330 writter e-mail comments were received for considenaby the
MLULC. One of those written responses was develdpe the Michigan Hazard Mitigation Coordinating (@ail

(MHMCC), which submitted a three-page letter urgihg MLULC to consider a consolidation of the Swt#iree
separate planning and zoning enabling laws intdngles coordinated enabling law that also addressezard
vulnerability reduction as a required planning edemin all land use (comprehensive) plans and las®l change
decisions. The MHMCC letter even offered speddicguage that could be incorporated into the natutd. The
ultimate goal of the MHMCC effort was to institutiaize hazard vulnerability reduction into the lamgk and land
development structures at the state, regionallaoad levels of government.

In August 2003, the MLULC issued its final reporhiash contained more than 160 recommendations farhigan
land use policy reforms. Although the MLULC repddes not specifically mention the MHMCC'’s recomhations
per se, this was not totally unexpected since then€il's recommendations were not sent to the MLULI late in
its comment period. However, the MLULC final repolearly espouses the creationsoftainable communities in
Michigan, which fits hand-in-glove with the basiazZard mitigation goal of creating sustainable, stimvaresistant
communities. To that end, the MLULC final repodivacates several general land use measures tbatigiport the
basic hazard mitigation principles of sustainapiihd disaster resistance.
556
Mitigation Tools and Measures



Policies that Aid in Reducing Flood Vulnerability

In Chapter 5, the MLULC report discusses the nee€tkxplain the role and value of wetland, natuiaér, and sand
dune protection and other state environment lardpuegrams in protecting and enhancing naturalrenments.”
This recommendation, while aimed primarily at eamimental protection, has the additional benefitmitfigating

flooding and Great Lakes shoreline erosion — twd/afhigan’s top natural hazards. Chapter 5 alseoedtes the
creation of “Agricultural Production Areas” underidligan’s PA 116 farmland preservation program toimize the

encroachment of development on valuable agricdltarads. This measure would also have the addeéfiheof

mitigating potential flooding, since many farms dber rivers and drains that frequently flood. Agtiaral land is a
much more desirable land use bordering rivers aathsl (because of its ability to serve as a “spbrgeabsorb
floodwaters) than would be residential housing ommercial development (which could be damaged bgdfl
waters). In addition, Chapter 5 advocates the msipa of the State’s Conservation Reserve EnhanteRm@gram
(CREP), which pays farmers to establish and maintaiffer strips along watercourses. The CREP siguports
hazard mitigation by keeping areas adjoining waterees open and free of development, thereby redymtential
flood losses.

Chapter 5 also recommends measures to prioritizzatGrakes shoreline protection measures, presaitieac
headwaters areas through land or land rights atiquisrevise and streamline the Land Division Aeticourage
greater participation in several land conservafioograms, and create a clearinghouse for variong faotection
grant programs. All of these recommended meadwres the added benefit of potentially aiding in thieégation of
flooding and other natural hazards.

Improving Land Use Planning and Land Developmetities

Chapter 6 of the MLULC final report recommends nuges that address land use planning and land develat in

Michigan. Again, several of these measures hazeattied benefit of supporting basic hazard mitgagirinciples.
For example, Chapter 6 advocates an expansiomdfuae education for local planning and zoningcetfs, local

elected officials, and possibly even teachers thinointermediate school districts. If this land wshucation also
included elements pertaining to hazard mitigatiod #s relationship to land use planning and laadetbpment, it
would be consistent with and fully support simitdajectives found in the Michigan Hazard MitigatiBfan. Chapter
6 also advocates the inclusion of storm water tetenn improved road corridors (which can helpuee flooding of
adjacent properties), and studying the negativeagtgpof impervious surfaces on both urban and nedérsheds.
The latter objective is consistent with two objees in the Michigan Hazard Mitigation Plan thatlsée institute

enhanced watershed planning and decision makimgtcastudy land character and its influence omstwater runoff.

Perhaps most importantly, Chapter 6 of the MLULGafireport discusses the need to modernize Micligan
antiquated planning and zoning enabling laws. Agtiis is consistent with and supports severatcibjes in the
Michigan Hazard Mitigation Plan and was the primaybject of the Council’s 2003 letter to the MLULC.
Fortunately, the effort was successful and restuitiethe enactment of the Michigan Zoning Enablingt,2006 PA
110, which took effect on July 1, 2006. (Note: @A 110 was subsequently amended on February(®@8, Dy
2008 PA 12 to make several needed “corrective aments” to various administrative mechanisms andesses
contained in the original act. In addition, at tim@e of this writing, a bill to unify and amend &higan’s three
planning enabling acts into a single, coordinatethiung act had been presented to Governor Granifainmer
signature.)

Chapter 6 also discusses the desirability of erdgthrgovernmental cooperation at the regional legelldnd use
planning and decision making — specifically recomdirg the preparation of regional emergency prejrass plans.
If that recommendation is adopted, there is a opabrtunity for the Council to advocate for theliston of hazard
mitigation as an essential element of that largezrgency preparedness plan. In addition, Chaptec@mmends that
special assessment districts or adequate publikitiec ordinances be authorized to allow for psien of, among
other things, adequate storm drain infrastructoreew developments. This provision, if institutgdtewide, could
greatly reduce future flooding risks.

Reducing the Vulnerability of Infrastructure
Chapter 7 of the report addresses a variety ohstfucture issues. One recommendation in partieuae desirability
of burying electrical and telecommunications liresas hazard mitigation implications in that burieés are much
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less vulnerable to damage caused by natural faeels as wind, lightning, ice and snow, and sevayens. This
recommendation is also consistent with and supposimilar objective in the Michigan Hazard Mitigat Plan.

These examples highlight the many commonalities ttiea MLULC report and the Michigan Hazard Mitigati Plan
share. The MSP/EMHSD and the MCCERCC will workhwiite Governor’s office and other involved agencied
organizations (as time, resources, and circumssaat@v) in implementing those elements of the MIQteport that
address hazard mitigation and will ultimately aid feducing Michigan's risk and vulnerability to ogl,
technological and human-related hazards.

Implementation of MLULC Report Recommendations

To date, progress on the 160 MLULC final reportoramendations has been slow but steady. At the difrthis

writing, over 30 recommendations had either be#y éu partially addressed and another 30 wereragpess of being
implemented. One of the early successes in tiiistefas the consolidation of the State’s threeqamited zoning
enabling laws into a single, comprehensive law kmas the Michigan Zoning Enabling Act (2006 PA l1éflective

July 1, 2006). The new Zoning Enabling Act progidemore modern framework and process for usinghgaas an
effective regulatory tool to guide land use andali@gment. This had been one of the more impoméctives

contained in the 2005 edition of the Michigan Hazstitigation Plan. The Michigan Zoning EnablingtAs a major
step forward in the effort to further institutioiza natural hazard risk and vulnerability reductinto land use and
land development decision making processes. (Moteompanion effort to unify and modernize Michigathree

planning enabling laws had been presented to Gowéenanholm on March 6, 2008 for signature into.la the

time of this writing, no action had been taken oy Governor on the bill.)

Existing Hazard-Specific Mitigation Measures

Mitigation is occurring in many facets of Michigastate government, local government, and privateustrg.
Mitigation can be found in many laws, programs amiiatives already being implemented on a dailgiba- although
it may not specifically be called hazard mitigatioBven though hazard mitigation may not be theaesged purpose
of the law, program or initiative, the efforts ofteliminate or reduce hazard risk and vulnerabiligach hazard
section of the Michigan Hazard Analysis (MSP/EMHBDblication 103) provides an overview of the laprmgrams
and initiatives in effect in Michigan and elsewhéhat have (or could have) a mitigating impact ba hazards
facingMichigan communities. (For brevity purposé®se laws, programs and initiatives will not lkepeated here.
Refer to the Michigan Hazard Analysis for a compliétting.)

Following are synopses of the overall effectivengfssxisting laws, programs, policies and initiagvfor the hazards
deemed most problematic in Michigan. Where applasasuggestions have been made for ways to makedasure
more beneficial in reducing long-term hazard riekl aulnerability. Those suggestions have then besrslated into
specific objectives and action items for short-teamd/or long-term implementation by the Michigantizén-
Community Emergency Response Coordinating CouM@CERCC), working in partnership with other appiafe
entities. Refer to the Mitigation Opportunitiesed®mmendations, and Implementation section.

Riverine Flooding

Measures taken to reduce the State’s risk and salbility to flooding have been primarily non-strul with a focus
on discouraging floodplain occupation and improvimglding code enforcement. In addition, an emjzhas the
regulation and management of land adjacent toex is/seen in many of the laws and programs adteneid by the
State. A culmination of efforts has resulted irgenerally positive trend towards riverine flood igation. In
evaluating the effectiveness of the measures bigitigted at the state level, a discussion of theal governing
process has to be included. Because so much ofubeess of state level programs and initiativéesen the
cooperation of and coordination with local governiman evaluation of state government effectiveigassiot be void
of local government actions.

Floodplain Regulatory Authority

The Floodplain Regulatory Authority found in Pad, 3Vater Resources Protection of the Natural Ressuand
Environmental Protection Act, 1994 PA 451, as amends the primary state regulation that deals withstruction
within floodplains, and is effective at maintainitige flow carrying capacity of a watercourse fars projects that
are permitted. The “harmful increase” phrase ugetthe rules is flexible enough to allow reasonatd®elopment
within the riverine floodplain without increasinipdéd damages.
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The Act is also effective at prohibiting the coostion of new residential structures within theoflway. However,
there are areas of concern related to the Act:

Small Watersheds.The Act only deals with watercourses that haveandge area greater than two square miles.
There are many flooding problems on smaller wataszs that do not fall under the authority of tha, Avhich must

be administered at the local level. Some commemitire very effective at regulating the floodplaifishe smaller
watersheds, but to many communities floodplain lsgan does not rate high on the priority list bifigs to do.

Inland Lake Floodplains.The Act does require a permit for filling or consttion within the floodplain of inland
lakes. The local building code would also reqeievating structures in lake floodplains. Howevkthe floodplain

of the lake is not identified by a floodplain maipe local building official may not be aware of tfh@oding potential

and may not require adequate elevation.

Education Regarding Permit Requirementsere is still a need to continually make buildiffjcials and property
owners aware of the need for a permit from the MDE@er Part 31. A common response from a promavtyer is,
“l did not know | needed a permit for building ihet floodplain.” It is difficult to determine themunt of
construction that is occurring in the floodplainthaiut benefit of a MDEQ permit, although it is hapmg on a
regular basis. The more informed local buildinfiotdls are regarding the requirements, the greiercompliance.
There is a continuing need to educate both theigahtl local officials on state permitting requiesmts.

Structures Occupying FloodwaysThe Act is quite specific about prohibiting the idesitial occupation of the
floodway. However, there are many existing strreguwithin floodways of Michigan rivers. Theseustures are
“grandfathered in,” using the current interpretataf Part 31. A structure in the floodway can émodeled, as long
as the_sizeof the structure is not increased. Thus, the catiop can remain in the floodway indefinitely. Fra
flood hazard point of view, this policy should beviewed. An Attorney General’'s opinion may be regkdn the
floodway occupation issue for clarification of tipslicy.

Education of Building Officials. For buildings constructed in a filled portion offlaodplain, Part 31 has specific
requirements to ensure that the building will netdamaged by floodwaters. However, the effectissred these
requirements is dependent upon the awareness tfdalebuilding officials. Again, the educationlafiilding officials
is essential to the reduction of future flood lesse

Flood Storage.“Critical” flood storage has been evaluated in oalfjew areas of the state. A critical flood sterag
area is determined based on an engineering analyie impact that the elimination of floodplateage would have
on downstream flood stages. The loss of floodagi@rin a “critical” area would result in increadbmbd discharges
and stages in the downstream areas. To help cahibgiroblem, in 2000 the MDEQ implemented a reguent for
compensating cut for all floodplain fills statewjascept for projects involving less than 300 cufdcds of floodplain
fill.

At both the state and national level, very litteshbeen done to determine the long-term effecteeoklimination of
floodplain storage areas. There is a need tomaatio identify critical storage areas within theges.

Floodplains Not MappedPart 31 applies to all riverine floodplains havagvatershed greater than two square miles.
However, not all of the floodplains in the statedn@een mapped under the NFIP. This causes coabldaonfusion
among local officials and property owners. Thera common misconception that “if a floodplain @& mentified on

a map published by FEMA, then there are no statafilain permits required.” There is a continuireged to educate
both the public and local officials on state petimit requirements.

In addition to unmapped communities, the accuracy delineation of many mapped floodplains is subjec
continuing debate. The existing federal floodplaiapping program is inadequate in its current statéform. For
that reason, FEMA is undertaking a nationwide maplennization initiative to map all communities iretnation and
produce updated digitized flood maps. The MDEQ ihademented a statewide floodplain mapping busingan to
complement and supplement the federal map modéionzarogram.
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Stormwater Managemenf There is currently no state law that regulatesnstaater runoff quantity. Any regulation
that exists is done at the local/county level. aAgsult, there is a wide variety of requiremet®ss the state. There

is a growing awareness of the need for stormwagaragement on a “watershed” basis, although a sti#eapproach

will not likely occur in the near future. The MDERaSs prepared a stormwater management best maratgeme
practices guidebook to assist local governmentisdin stormwater management efforts.

Building Codes
See Existing Mitigation Tools and Measures, Effestess of Land Use / Development Measures — BugilGodes.

Subdivision Regulations
See Existing Mitigation Tools and Measures, Effemtiess of Land Use / Development Measures — Sugalivi
Regulations.

Inland Lakes and Sreams, Part 301 of the Natural Resources and Environmental Protection Act, 1994 PA 451, as
amended

The Act is reasonably effective for what it was @rd to do — that is, regulate construction, extana and
commercial marina operations on the State’s inleatkrs, and to protect the “public trust.”

From a flood hazard perspective, the Act discowsagagthy stream enclosures and extensive fillisgpl the
ordinary high water mark, which helps to maintdia flow carrying capacity of a watercourse. SitieeAct applies
to all watercourses that have a defined bed ank, baere are no drainage area limitations. Thovigles the MDEQ
some input to watercourse alterations, even itittanage area is less than two square miles.

Dam Safety Program, Part 315 of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended

The Dam Safety Act provides review and inspectiequirements for dams, along with emergency actiangpfor
“high” and “significant” hazard dams. The Act prdes the necessary means for adequately reguldéingsafety,
provided adequate staffing levels are maintain@tde Act will not prevent dam failures. Howeverwiill help to

reduce the chance of and potential impacts of afdduore.

There are no laws that regulate development doeastrof a dam. Existing floodplain, subdivisiondadFIP
requirements provide no consideration for a dadurai However, the flood elevations that can efoim a dam
failure are significantly higher than would be simow an existing flood insurance study or a typittabdplain
determination. Development can take place dowastref a dam, which could be destroyed in the ewért dam
failure. In fact, a dam that was initially clagsif as a low hazard dam could be reclassified lidgtahazard dam as
development occurs downstream.

In some states, development is regulated downstogatams, as consideration is given to the possilaf failure of
the dam. Currently, Michigan does not have anyiremqents relating to development in the hydratdladow” of a
dam.

Floodplain Service Program

The Floodplain Service Program is provided by tHeBMD to the public without the assessment of a fEee service
is very effective in that it provides floodplainfanmation and permitting requirements before plaresfinalized and
building begins. As a result, informed decisioas be made which can result in lower future floacheges.

Because the program is not funded by fees, and #rerno statutory timeframes imposed, the sersioafortunately

not a high priority item. The primary focus of thaff is on processing the permits. Whatevef §tak is left over is

used to provide services. As a result, duringpisak permitting season, it is possible that soméacgerequests will

not receive a prompt response. In addition, § 8ervice were widely publicized, staff would likéde overwhelmed
with requests. Possible (though unlikely) remedmdd include fees (which would likely discouraggrvice requests
and defeat the purpose of the service), or additistaff (which is unlikely given continuous budgenstraints).

National Flood Insurance Program

The NFIP has provided a needed stimulus for statklacal officials to focus on floodplain managernerThe
benefits and drawbacks of the NFIP have been discur years, and it is not the intent of thisgia reiterate those
discussions.
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Community Assistance As the coordinator for the NFIP in Michigan, MDE@ntracts with FEMA to work with
communities to ensure that they understand theieslunder the NFIP. Community contacts are doneekephone
and by visiting the community. These contacts pl@vocal officials with a “refresher” on the NFIR, addition to
MDEQ permit requirements. These contacts are ae#ective means of keeping officials up-to-datéowever, due
to the number of communities in the NFIP, some comities may be contacted only once every five yeasn. Due
to the turnover of local officials, more frequenntacts would be extremely beneficial.

Community Participation. Within Michigan there are 1,775 communities, of e@hi867 (about 49%) were
participating in the NFIP as of November 17, 2010his marks a sizable increase from the 41% thate we
participating when the previous edition of thismplaas written three years ago. There are estintatbé more than
720 communities in Michigan that have flood probdenBecause of the existing state laws and thalingilcodes,
every community in Michigan meets the minimum std to participate in the NFIP. The only actioesessary to
join the NFIP would be the passing of a resoluiimficating an interest in joining the NFIP, adoptian ordinance
indicating the State Construction Code is enfolicethe community, and completing an applicatiorhe MDEQ), in
cooperation with the Michigan Attorney General'sfi@d has developed a sample ordinance that maysbd by
communities when joining the NFIP. A continuecdeffis needed to make the communities in Michigaara of the
NFIP and floodplain management.

Flood Insurance Purchase&lationally, it has been estimated that only abdutd 12% of the eligible properties
within the flood hazard areas of participatingmmunities have flood insurance. (It is beliewbdt a similar
percentage of participation — approximately 15% edcurring in Michigan.) There is currently aioasl advertising
campaign to make homeowners aware that flood dasnage not covered by their homeowners’ policy. rdoent
years there has been an increased awareness opathef lenders regarding the flood insurance paseh
requirements.

Combining the low participation rate on flood prgueperties with the fact that property owners am4participating

communities cannot purchase flood insurance, itbeamferred that Michigan's 24,083 active NFIPigiels represent
a very small portion of the total number of struetuthat are considered to be flood prone withicHigian. It is

estimated that there are about 200,000 structarbBahigan that are within the 100-year floodplaifihis means that
only about 12% of Michigan’s flood-prone propertaes insured against the peril of flooding.

While not a Michigan problem alone, there is stitheed to increase the awareness of the publioadihg problems
and the availability of flood insurance.

Repetitive Losses.Nationally, it is estimated that about 10% of thhegerties account for about 40% of all NFIP
claims. These properties which continually recdieed damage and are reimbursed for their inslosdes are
referred to as repetitive loss properties, andagpeimary concern for the NFIP. The NFIP Refornt A£1994 is a
first step at addressing repetitive loss propethiesugh mitigation.

The NFIP Reform Act established the Flood Mitigatidssistance Program (FMAP). At full funding, $2@llion is
made available annually to states and local govemsnto mitigate future flood losses. The fundged primarily on
repetitive loss structures.

Since 1978, more than $45 million in claims haverbpaid due to flooding in Michigan. Although tligure is not
as high as some areas of the country, Michigan daegse its share of repetitive loss properties. e (8e Riverine
Flooding Section in the Hazard Analysis portiortto$ plan for more detailed information on repeétloss properties
and flood insurance claims in Michigan.)

Repetitive Loss Reduction Project. Reducing claifngepetitive flood loss properties under the NEIR major goal
of both FEMA and the State of Michigan. To thatlein 2001 the MSP/EMHSD and the MHMCC (now MCCERCC
embarked on a $3 million statewide repetitive fldags reduction project using HMGP funding from &ed Disaster
1346-DR-MI. The goal of this project is to acquireemove or elevate as many as possible of Michsgeepetitive
flood loss structures (which totaled 456 at thegpmon start), with particular emphasis being plaocedthose
communities that show a strong willingness and cament toward repetitive flood loss reduction.
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= Although it started as a statewide campaign, itklyibecame evident that staff
and funding limitations necessitated a change énitiitial focus of the project.
Instead of initiating mitigation work on small nueris of structures in multiple
jurisdictions across the entire state, it was deieed that it would be more
efficient and effective to target individual comnitigs that not only had a high
level of risk but also a high level of homeowned agovernment interest in
reducing or eliminating that risk. Early on, a d&an was made by the
MSP/EMHSD and MHMCC to target structures in “comiiyrclusters” to
provide opportunities for greater efficiency ancdmamy of scale and activity.
After reviewing the repetitive flood loss propestiést for Michigan and talking to
various state and local officials, it became evidiiat Monroe County was an
excellent place to start with the project. Furthealysis revealed that the Village of Estral Beaot Erie Township
in Monroe County both had large numbers of streduat risk, and homeowners that were willing ant® &b
undertake mitigation measures to reduce theirtaskoth riverine and Great Lakes flooding. Thelage of Estral
Beach was selected as the initial pilot commurotythis project, and Erie Township was selectethatsecond pilot
community.

In August 2002, the State of Michigan contractethwlie engineering / urban planning consulting fitamp, Dresser
& McKee (CDM) to execute and manage this projectoehalf of the MSP/EMHSD and the MHMCC. CDM was
tasked with contacting all property owners withie Village of Estral Beach and Erie Township that the repetitive
flood loss reduction project criteria, to determinkevel of interest in elevating their structurehaving their structure
acquired. This was accomplished by CDM and thalletected officials by holding a public meeting davember 7,
2002 to describe the scope of the project and ltgibiéity criteria. Staff from the MSP/EMHSD waalso present at
the meeting to answer any questions related toranogatic issues. A total of 39 home elevation guty were
identified in Estral Beach and 23 were identifiedBrie Township. (The situation in Estral Beactpésticularly
favorable to additional flood mitigation becauserently a combination of earthen dike and concfietedwall, built
by the U.S. Army Corps of Engineers many years agovides flood protection for the community. Haweg this
flood barrier has been compromised in several iogatthroughout the years and is only high enoagimitigate the
10-year flood event in some areas of the village.)

After the initial public meetings, interested prageowners contacted CDM, which in turn developedestimate of
the cost of the project and conducted a prelimitnyefit / cost analysis to ensure the projecoi&-effective. The
Estral Beach portion of the project involves elevgithe 39 flood prone homes a minimum of one-&dmtve the 100-
year flood elevation. Those homes that are subjesiave run up from Lake Erie will be elevatecaittordance with
recommendations of the MDEQ. Those houses willbeated between two and 12 feet.

Unfortunately, the contract with CDM expired ind&2004 and could not be renewed within the spettfireeframe

due to restrictions within the State’s procurempricess, and its worsening financial situation. aAsesult, the
MSP/EMHSD - out of necessity — took on the respgumlityt of overseeing and guiding this project thgbuthe

construction phase to eventual completion, usinlgouse planning and grant management staff. ThB/EMHSD

assembled a project team and promptly developedctaon plan for completing the project. The actan was

developed after conferring with CDM and the VillagfeEstral Beach on numerous occasions regardiagplecifics
of what needed to be done to complete the congiruphase and then close out the project. Althdaghtransition

to in-house management was clearly not part ofotiginal implementation plan for the project, it svaonetheless
required based on the situational circumstanceaice at the time the CDM contract expired. ThePMEBMHSD has
assumed responsibility for project administratiod anonitoring, grant management, and project claseo

The MSP/EMHSD staff continues to work with villag#icials and involved homeowners to complete ongdiome
elevations. The project has been extended to AWQEL (from its original August 2010 completionadéne) to
accommodate a several-month delay that occurreah wiesinitial federal environmental reviews expigat had to
be re-approved, and because of damage that ocauheadl a tornado struck the village in June 2018ddeed in the
tornado section of the hazard analysis in this)pldronically, one of the homes being elevated damaged beyond
repair by the tornado but the home is being recootsd and elevated. As of December 2010, a ¢bthl structures
have been approved for funding for elevation uritler grant. All 11 elevation projects have staréed two have
been completed at the time of this writing.
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The elevation / acquisition of the 23 identifieddtl prone properties in Erie Township will be impented in a future
project as time, resources and circumstances allbive involved local communities in Erie Townshiglude Grand
Beach, La Salle, Luna Pier, Monroe, Rockwood antiditeBeach.

The Estral Beach project has proven to be a highigcessful model for other community-wide home a&tien
initiatives. It will be replicated in Erie Townghand other areas of the state as additional fgnidinhome elevations
becomes available.

Natural Rivers Program, Part 305 of the Natural Resources and Environmental Protection Act, 1994 PA 451, as
amended

Even though the Natural Rivers Program is not iskéehto reduce flood hazards, it does result inciiras being
constructed away from the river, and out of theodiplain. The program is very effective when adsteried as
intended. Like any regulatory program, if the adistrator and the variance board are aware ofd@hairements of
the program, it is very effective.

Farmland and Open Space Preservation, Parts 361land 362 of the Natural Resources and Environmental Protection
Act, 1994 PA 451, as amended

The Farmland and Open Space Preservation Progreffecdive at reducing flood hazards only as losaghe property
is enrolled. Since the program is voluntary, laad be removed from the program at any time wiehpgéiyment of a
penalty. The program is very effective over a siperiod of time at preventing development in siivesiareas (such
as floodplains); however, from a long-term perspectthe program cannot be considered to be arcteféeflood
hazard mitigation tool unless the property is péi permanent conservation easement purchaseddnnated to the
State of Michigan in perpetuity.

Manufactured Housing Commission Act, 1987 PA 96, as amended

The Michigan Manufactured Housing Commission Adal &8 implementing Administrative Rules provide u&gion

on the placement of manufactured homes and edtablisonstruction criteria. Manufactured homespaoéibited
from being placed within a floodway, as determirigdthe Department of Environmental Quality. In itidd,

manufactured homes sited within a floodplain mastall an approved anchoring system to preventhtme from
being moved from the site by floodwaters, and levaked above the 100-year elevation. These pomasare highly
effective when properly carried out and enforced.

Condominium Act, 1979 PA 59, as amended

Similar to the Manufactured Housing Commission @87 PA 96, as amended) and the Land Division(A867
PA 288, as amended), the Condominium Act also reguidentification of floodplain limits and placegrtain
restrictions on structures in floodplain areas. mistrative Rule 559.402 states: “The floodplamneas shall be
clearly labeled...A common element or a condominiumt, wther than a campsite or a marina unit, shatl be
constructed where it may be reasonably anticipdugiithe structures will be damaged by flooding...”

In practice, flood prone condominium projects atentified during the permit application review thetMDEQ. To
avoid damage by flooding, the elevation of the Istioor is stipulated in the state floodplain pé&rresued under
authority of the state Floodplain Regulatory Auttyofound in Part 31 of 1994 PA 451, as amendelesE provisions
are highly effective when properly carried out amdiorced.

SHler Disclosure Act, 1993 PA 92, as amended

This law requires the seller of any 1-4 family desitial property to disclose (on a form prescribgdhe Act) known

defects including whether the property has floodeds flood prone. It is hoped that this changeregulation

regarding the sale of residential structures witluce the number of dissatisfied home buyers. |&wehowever, only
applies to existing 1-4 family structures, not wva@dand, and it is only as good as the knowledgel taonesty) of the
seller.

Michigan Agricultural Programs and Flood Hazard Mitigation

The Michigan Department of Agriculture and RuralvBlepment has several programs designed to rechee
negative impacts of weather related disasters oituiyre and the environment. These programs hnedintain

adequate drainage, preserve farmland and open,spadelevelop practices to prevent erosion to redbe water
impacts of flooding. Instituting sound practices tarms — from better design and siting decisiomsbétter
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management of manure, fertilizer and pesticidesll-hep to reduce the negative environmental impatttat
accompany flooding and other natural disasters.

Michigan Agriculture Environmental Assurance PragraThis program helps prevent agriculture relggeltution by
ensuring that participating producers are usingatiffe stewardship practices that comply with state federal
environmental laws and standards. The proactige)pcehensive program provides education, on-farchnieal
assistance, environmental risk assessments, and f&itm specific actions plans. This program does mitigate
flood damage, but does help mitigate the negatwr@nmental impacts associated with flooding.

Conservation Reserve Enhancement Program. Thigrgmo implements environmentally sound practices on
agricultural lands which enhance wildlife habitatuce soil erosion on high-risk farmland, incressié productivity,
and improve surface and groundwater quality in éominstream of agricultural areas. Specificallyi@dtural land
along targeted waterways is taken out of producind improved to prevent erosion and run-off, ichange for
rental payments. This program can be effectiveducing soil erosion and sedimentation in watesyashich in turn
helps to reduce the potential for flooding.

Pre-Disaster Mitigation Program

Since its inception in 2002, the Pre-Disaster Mitign Program (PDMP) has been successfully utilinedichigan to
fund flood mitigation activities. The most prommeexample is a flood prone properties acquisifgoaject in
Robinson Township (Ottawa County) that was initate 2005 using two PDMP project grants:

Flood Acquisition / Removal Project in Ottawa CaountRobinson Township is a small rural communitywast-
central Ottawa County consisting of 5,588 resideftse northern boundary of the Township is defibgdhe Grand
River. From 1994 to 2005, two subdivisions in Raoin Township — Van Lopik Avenue and Limberlost ¢ awhich
collectively have 40 structures and 20 vacant pereexperienced 12 different flooding events. Tiggority of these
flooding events were caused when ice dams foree@tland River to back up. The flood stage forGnend River in
Robinson Township is 13.3 feet. The flooding esesihce 1994 have ranged from 13.3 feet to 1813 tiee highest
recorded flood being in January 2005. The Jan2@®p flooding event forced the residents of Vanika@penue and
Limberlost Lane to relocate from their homes. Du¢he extent of the flooding, the loss of utiltiand the damage
incurred, some of the residents were not able habit their houses for up to six months, and stitlers were not
allowed to return at all.

Seeing the hardships the flooding caused for teeleats of Van Lopik Avenue and Limberlost Landjomdls of
Robinson Township, the Ottawa County Emergency Mamegent Office, and the Ottawa County Planning arahG
Office inquired with the MSP/EMHSD about the avhildly of grants to assist in the elevation or asgion of these
structures. Fortunately for Robinson Townshipklaad timing was on their side. In November 2(®4few months
before the flooding event, FEMA had announced hencapplication period for the Pre-Disaster MitigatProgram
(PDMP). The PDMP is a nationally competitive grambgram intended to provide funding for mitigatimeasures
identified in local hazard mitigation plans. Foolitison Township, securing a competitive granttfos project
looked like an uphill battle. First, there was tbeming application deadline which was only a feeeks away. The
second and perhaps most daunting challenge wafat¢heéhat a FEMA-approved local hazard mitigatidanpwas
required in order for the project to be eligible RDMP funding — and Robinson Township didn’t haueh a plan.

Understanding the time-sensitive challenges facedRbbinson Township, the MSP/EMHSD offered to pdavi
significant technical assistance to the townshig @ttawa County in developing the PDMP project eggpilon and a
hazard mitigation plan. The first major issue thatl to be tackled was how to actually developgtiaat application.
Because the estimated project cost exceeded thdanfuoap of the grant, it was decided early on thatproject had to
be broken up into two separate but related segmeptch with its own application. That was theygaat. With
assistance provided by MSP/EMHSD, the township alze to successfully develop its two applicationthn the
federal government’s “eGrants” online grant managetsystem.

The more difficult issue was how to develop a higiality hazard mitigation plan that met both thenediate grant
application needs as well as the longer-term hamdtigiation needs of the township. One option w@snclude
Robinson Township in the Ottawa County plan. Hosvewhat plan was still many months away from being
completed. Therefore, it would be necessary teldgva separate plan for Robinson Township in otdeneet the
looming grant application deadline. (The townshiuld later merge its hazard mitigation plan irte targer Ottawa
County coordinated planning activities.)
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Developing a high-quality plan in such a short fimme would require significant technical assiseafiom the
MSP/EMHSD. For the long-term benefit of the RobimsTownship residents affected by the flooding, the
MSP/EMHSD agreed to put many of its other work pties temporarily on hold in order to assist tbeviship with

its plan development. By working long hours anttigg considerable cooperation and assistance frentownship
(staff and citizens) and Ottawa County, the MSP/BB@Hwas successful in developing the Robinson Toipnsh
hazard mitigation plan within the required timefeamThis was truly a remarkable accomplishmentesiih often
takes a year or more to complete a plan from gidihish in the best of circumstances. Fortunatéle combination

of MSP/EMHSD staff planning knowledge and tenacihe ready availability of needed data, the existeaf an
earlier hazard mitigation plan for Ottawa County,emgaged and informed citizenry, and cooperatival lofficials all
came together to make the Robinson Township plgrefifort a timely success.

In March 2005, the Robinson Township grant applcet along with nine other grant applications frather
Michigan jurisdictions were submitted to FEMA famiding consideration. In October 2005, the gramse officially
awarded to the Township to acquire 60 flood-promperties.

In all, 18 of the 60 parcels were acquired with Hi@MP grants. Separately from the grants, sixrotlaecels were
acquired by the Michigan Department of TranspastafMDOT) for a future transportation project. Ahner six
property owners elevated their homes with no firgrassistance. In all, 30 of the 60 propertiesewaitigated in one
way or another. Twenty-one homes remain un-eleviatéhe floodplain and eight of the remaining @édsare vacant.
Although not all of the 60 flood prone parcels wearuired, the combination of the planning effartl ahe good
percentage of parcels that were mitigated usingtduading and other means made this project agnelous success.
(Because the parcel acquisitions were strictly n@Ey—as is the case in almost all flood prone prop
acquisitions—it is not uncommon for some propekiyers to not participate.)

Robinson Township — Then

Robinson Twp Ice Jam Flood of January 2005.
Grand River overflowing into Li rlos River levels have reached 18 ft.
subdivision in Robinson Twp. Elged.stage = 1351

Robinson Township is at risk from flooding of thea®d River at all times of the year. The Janu®@52flood was particularly severe and was the tesiite
dams on the river. Damage to homes and persoopegy was significant, and many homes could nobvdmipied due to lingering public health and safety
threats.

Robinson Township — Now

Final Inspection/GPS Date: 04727/07
Subgrantee: Robinson Township .
| acation: 12059 L imberlost L ane-Robinson Twp: OttawaCo.
Latitude: 43.039033/k onaitude: 56.088401

PDM BppaZ-A¢ n/Demoalition

e ol

Some of the flood prone properties that have beeuiged, cleared, and restored as open space #ienGrand River in Robinson Township using FY 05
PDMP funding.
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Shoreline Flooding and Erosion

Much of Michigan’'s character is defined by the Gréakes. The beaches provide numerous recreational
opportunities, and are also considered prime re@fte Unfortunately, the hazards inherent in teda@seas are not
always apparent. In addition, development acéigitilong the shoreline significantly alter the reltebb and flow of
coastal dynamics. The continuing and increasingldpment of the coastal areas, and the resultimglicts that
arise between users, has resulted in passageiotisdaws designed to establish regulations togaiiéi conflict and
environmental degradation.

Great Lakes Shoreland Management Program

Under the Great Lakes Shorelands AdministrativeeRubcal governments may assume permitting resibitysin
erosion, flooding, and environmental areas. In moomties designated as flood risk areas, ordinaadepted for
participation in the NFIP generally meet the regumients under Part 323 prior to the 1992 amendnzsmtsallowed
the community to assume permitting authority undart 323. However, most communities have not takerthe
additional enforcement responsibility in high-ristosion and environmental areas. Therefore, isetliemmunities, a
state permit is required for most construction psga in designated areas. In the high-risk erasiea program, an
intergovernmental agreement with the Michigan Depant of Energy, Labor and Economic Growth dirdaetdding
inspectors to withhold building permits in highkrigrosion areas until the state permit is issuézkvelopment
proposed in environmental areas is also typicalyawed by the MDEQ in conjunction with wetland utgions.

Local building departments are generally coopegativ enforcing coastal regulations. Efforts aredendo keep
communication lines open between local enforcingnégto minimize misunderstanding. Thorough kndgéeof all
regulations prior to start of construction has groto be the best approach to compliance.

Palitical Pressures: Anti-Land Use Regulation

Shoreland flooding and erosion mitigation occursodigh the MDEQ as mandated by Part 323 of the Idhtur
Resources and Environmental Protection Act. ThéeSelies heavily on local government to inforropgerty owners
of the regulations and the need for state pern#tsong communication between state and localiaffids a priority
to MDEQ staff. The value of lakefront property afieé increase in tax revenue is attractive to lgmalernments,
resulting in strong political pressure to reduceebminate regulation of shorelands. In some ms¢s, zoning
ordinances are circumvented through the use ofanees, resulting in flood- or erosion-prone strregubeing
constructed.

The current political climate in the Michigan Legisire has a tendency toward a reduction in goventmmegulation
of land use. It is not anticipated that additiorggulations will be enacted in the near future.

Tornadoes

Tornadoes are nature’s most destructive and ungieddié storms, and so it is difficult to economligcéiuild structures
on a widespread basis, using today’s constructiethads and materials, that ctemally withstand the direct wind
forces of a strong tornado. However, effectivagation includes the reduction of damages andliess, not just the
complete prevention of harm. Although tornadoesribelves cannot be prevented, it is possible toceethe loss of
life and property damages that result from thegzatuous events.

Current data indicate that approximately 85% obragml tornadoes in the United States have winddgpeel112 miles
per hour or less. Most homes or commercial bujglibuilt to conform to the State Construction Cadé stand up
well to the direct wind forces of these weaker talves. Damage from flying debris may still causes@lerable
damage to the outside walls and roof of a structoué code compliance is still an effective stant fesisting harm
from tornadic winds.

Tornadic winds try to lift off the roof and blow bthe walls of buildings. If the structure is lud code, the pressures
to lift the roof off are transferred down to thellWaame and foundation, thus reducing the likebdoof failure. In
addition, construction techniques of securely faistg roof sheathing to its support frame, tighthgtening rafters to
the top of the walls, securely bolting wall basates$ to the foundation, and cross bracing gable,arah all be used to
significantly reduce the extent of structural tafoalamage. While some damages may still occusethenstruction
techniques reduce the likelihood of the type ohsabphic damage that results from failure of onmore of the main
structural components of the building.
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Some damages from flying debris can be preventedduced through the use of properly installedguidte shutters
over windows. (Residents should close such slsugeon after hearing that severe weather warningssaued
because there may not be the time or opportunitgateso as weather conditions worsen.) The useiofarced
masonry construction, although expensive, can @lsvide additional structural resistance to torneslated
damages. As the building industry continues toergtkides in developing wind-resistant siding asafing materials,
and to employ the wind-resistant construction tépes described above, these damages may becosneréaslent
in the future.

Continued public education, along with early detecttracking and warning, are also critical toueitig tornado-
related deaths and injuries. The promotion of ésapace” concepts within homes, schools, commeaidl

governmental structures must continue to be stiebgelocal emergency management officials and otlemision

makers. The development of tornado “safe room#e(ior reinforced concrete “closets”) should beamaged in
any residential, commercial and governmental strestthat do not already offer good protection regjatiornadoes
and severe winds. Residents of mobile home par&sparticularly vulnerable and should receive patér

encouragement in the development of shelters a@edeams, and the anchoring of the homes to a edoundation.
Anchoring increases the wind resistance of mobamés and in this way prevents the extra damagestanctural

weaknesses that result from wind-induced tippinthefunits.

Over the past several decades the number of deathsjuries caused by tornadoes has dropped signily in the
United States. The widespread use of warning sirenhanced radar systems, and weather spottegsledowith
constant public education campaigns by governmificiads and the media, have dramatically improyedblic safety
during tornado events. However, tornado-relateattdeand injuries still occur that are both needéesd preventable.
Some of the reasons for this include building coegion that doesn’t meet current codes, peoplerigg or not
receiving weather warning information, people tgyio “outrun” tornadoes in their cars, mobile hontlegt are not
properly anchored, and people failing to securesdoitems that turn into flying debris under thecés of severe
winds. In addition, tornado “exposure” has inceghas previously undeveloped areas are settlatiasavhat used to
be sparsely populated farmland or open space ismong likely to contain homes and businesses tieavainerable
to damages and loss of life. All of these circianses highlight the need for continued and impropadlic
education, storm tracking and early warning, arel use and enforcement of modern construction tqalsi and
requirements.

Winter Storms

Fortunately, winter storms are one of nature’s npstdictable weather phenomena. As a result,eciizand

communities generally have several hours to sewagd notice before a severe winter storm hitss edlowing time

to adequately prepare for the event. The phygileshents of the event itself generally result fttelidamage on their
own — the exception being death or severe injunged by prolonged exposure to severe cold tempegtidHowever,

the consequences of the accumulated effects of,wiadextreme cold and massive amounts of snowgs-df power

and essential services, isolation, collapsed rdoésto snow and ice buildup, blocked roads, dowrmeger lines and
debris, traffic accidents, etc. — can cause tremaesndand often deadly) problems for individualsnifees, businesses,
critical facilities and local governments.

In some ways, snowstorms are the northern statesichnes. Generally large in size, they can tesumassive
debris removal operations (snow, downed treesy @dspower due to downed lines and other damagectrigal
infrastructure, loss or reduction in essential isexy isolation, and temporary economic disruptldowever, damage

to buildings is usually minimal if they are propedonstructed and maintained. In terms of physigstruction,
damage to trees and electrical infrastructure areeglly the two primary concerns. Existing measusimed at
mitigating these types of damages are very effectivhere implemented. However, the problem is that
implementation is not widespread and consistenew [g€ities in Michigan have active, ongoing urbamesbry
programs designed to minimize storm related dan@magees. Those that do are often hampered bydaftinding.

Electrical infrastructure mitigation goes hand-smld with urban forestry, since most storm relataghage to
electrical infrastructure is caused by downed tr@es limbs. Major electrical service providershichigan have
ongoing system reliability improvement programs ighinclude forestry activities), and most new éieal
infrastructure is placed underground. However,uhast majority of the existing infrastructure isoab ground and
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therefore highly vulnerable to storm related damagaver time, lines and equipment are upgraded wétver,

stronger materials. However, severe storms stilse considerable damage to the electrical infretstre every year.
This results in power outages (often prolonged wndespread) that severely tax the capabilities h&f ttility

companies to respond, and citizens and communitiespe with the consequences of the situation.

In terms of winter storm response, sheltering pedmm the elements, clearing roadways, and maiimigicritical

public safety services (i.e., police, fire, EMSg dnhe primary concerns of local officials. Michiggommunities are
generally well prepared to meet these challengeshein own, sometimes supplemented by mutual ail state
assistance. Fortunately, few people die or arersfvinjured as a direct result of winter stormdviichigan. In those
cases where it does occur, it is usually the resuliuto accidents, prolonged exposure to cold &aipres, or
overexertion (i.e., heart attack) from snow shawgli Keeping people inside and off the roads duviinger storms
would greatly minimize the numbers of deaths andries. Continued public information programs Iat regard
should help. In addition, most communities havwe/agrograms to check on the condition of eldamy homebound
individuals, both of which are extremely vulnerabiging severe winter storms.

Wildfires

The Michigan Department of Natural Resources / §toManagement Division (MDNR/FMD) is committed to a
multi-jurisdictional, coordinated wildfire mitigatn effort. The MDNR/FMD is actively working to rece the State’s
vulnerability to wildfires by:

» Participating in multi-state and interagency mitiga efforts.

» Aiding local communities in developing zoning angbdivision control ordinances that adequately askire
wildfire mitigation.

* Regulating the time and amount of permits thatgaren for prescribed burns.

» Conducting research on wildfire prevention, contant and suppression activities.

» Developing fire hazard assessments to aid commuarity property owners in determining their risk and
vulnerability to wildfires.

Lack of Local Government Wil dfire Mitigation Initiatives

Despite the ongoing initiatives of the MDNR/FMFMWiIldfire prevention and mitigation must be stresaethe local
level if a meaningful reduction in risk and vulnigifdy is to occur. With fewer than 100 state fpeevention officers
and funding often in jeopardy, fire prevention effoneed to be redirected more toward local comtyunitiatives.
There is ample room for improvement in mitigatingefst fire risk and vulnerability at the local lev®©ne main issue
is the lack of emphasis on forest fire risk andneshbility reduction in local zoning ordinances ammnprehensive
plans.

Most local zoning ordinances lack provisions foldfie risk and vulnerability reduction. In additi, comprehensive
plans are often not prepared far enough in advamaerral areas to adequately direct development iastitute
mitigation measures in high-risk fire hazard are@mmunities are not adequately utilizing land sgstems that
recognize special fire problems and requiremenide® to vegetation, topography, weather, tranggiort and access,
water supply, and density of development.

Local fire agencies only sporadically review progmdot splits, subdivisions, severances and otbeeldpments for
fire protection needs. In general, communities @oeé requiring large developments to calcultdte futurefire
vulnerability of the development. These calculasi@are also not required for most variances andiapgse permits.
Builders seeking building permits for additionshimmes do not have to retrofit the existing struetiar meet wildfire
safety and mitigation measures. These measurelslwmlude such things as replacing an existing oowering with
a fire-resistant or non-combustible covering, itisig smoke detectors and other fire safety costror maintaining a
“firewise” landscape by providing adequate vehicua&cess, signing streets, roads and buildings, paadiding
adequate emergency water supplies.

Regulation of Outdoor Burning
The Michigan Solid Waste Management Act (1990 PA)2&hich prohibits the burning of leaves and gicagwpings
in municipalities over 7,500 in population (unlesdocal ordinance allows such burning), has reduite some
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reduction in accidental fires caused by the burmihgegetation and yard wastes. This is a sigaificstep. However,
there are clearly more steps that can be takerdoce the number of wildfires, as well as minintize spread of
those that do occur.

Severe Winds (Non-Tornadic)

Severe winds occur with regularity in Michigan, ahdy often cause considerable damage to buildingss, and the
electrical infrastructure. Existing measures desigto minimize or eliminate the effects of seveieds, such as
enforcement of building codes, strengthening dkadttransmission lines and equipment, and urbaestoy programs,
are effective where implemented in a concertedamgistent manner. As mentioned in the Tornadeesid, the
problem isn’'t in the mitigation techniques themsslv Rather, the problem is in getting the techesgmplemented.

Street trees not properly pruned and maintainedinglr damage in severe winds. Electrical trassmn lines and
equipment that is old, inadequate, or vulnerabldaimage from trees and tree limbs is much mordylikeefail in a
storm.  Aboveground electrical lines are more vulnerable to widdmage than are beleground lines.
(Unfortunately, the vast majority of the electriadrastructure is above ground.) Building rodiattare properly and
securely anchored to the wall structure are ndikaly to be damaged by the uplifting force of windThe examples
are numerous.

Implementation is the key to all of these measur@ser time, these techniques have proven to badsand cost-
effective. However, unless the measures are imgiéaad on a widespread and consistent basis, tfeatieeness is
greatly reduced.

Hail and Lightning (Thunderstorm Hazards)

As indicated in the Michigan Hazard Analysis (MSRHESD Publication 103), lightning prevention or grction, in
an absolute sense, is impossible. However, theetprences of lightning strikes can be diminishedefims of deaths
[ injuries and property damage) through the impiatiation of such measures as:

* Enhanced early warning of lightning conditions bg National Weather Service;

* Enhanced public education of thunderstorm and nigigt hazards through Severe Weather Awareness Week
and other appropriate avenues;

» Lightning protection for all critical structuresing the systematic lightning hazard mitigation agmh
advocated by the National Lightning Safety Ins&t(NILSI);

» Widespread use of local lightning detection systaimsuch locations as golf courses, pools, spimidsfand
stadiums, and other outdoor venues; and

» Enhanced emergency planning for all large outd@dheyings (e.g., sporting events, concerts, canpgis
fairs, festivals, etc.) that includes provisions &arly detection, monitoring, and warning of agmioing
thunderstorms that could produce lightning.

Local emergency managers are central to all ofethefforts and are the key players in the implemamtaof a

community-wide lightning protection program. The&SRVEMHSD actively encourages local communitiesddress
lightning risks as part of their overall emergemignning and hazard mitigation initiatives. Altlgbulightning

deaths, injuries and property damage can neveoth#iyt prevented, these negative impacts can at le@ reduced
through a combination of public education, humagil&nce, technology, proper building safety prawis, and simple
common sense.

These measures have been successfully implemeantedhole or in part, in many Michigan communitieBespite
these efforts, Michigan still ranks near the topthe United States in terms of lightning deaths amdries.
Undoubtedly, Michigan’s status as an outdoor ra@meastate contributes heavily to its high numbefdightning
deaths and injuries. The MSP/EMHSD will continwepromote lightning safety and mitigation measurests
ongoing coordination activities with local emerggntanagement programs.

Earthquake
Because Michigan is not located in an area sulijeaiajor earthquake activity, local emergency manant

programs and the MSP/EMHSD generally do not devoteh time or effort to this hazard. Even if a majo
earthquake were to occur in the New Madrid Seistoite, the impacts to structures in Michigan wowdhtinimal at
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best and mostly cosmetic in nature in well desigared constructed buildings. The greatest impadherstate would
probably come from damage (that occurs outside iochidan) to natural gas and petroleum pipelines ohiginate in
the Gulf of Mexico region of the United States arer Michigan along its southern border. Suchastfucture
failures could cause temporary, but severe fueitabes — especially during the winter heating mentBuring the
hot summer months, a temporary cutoff of natural gad petroleum supplies could cause a widespeghgttion in
the availability of air conditioning, which couldlieersely impact at-risk groups such as young oéildthe elderly,
and persons in poor health.

Emergency Planning and Earthquake Monitoring

The best measure to address these potential centigs is good emergency planning that includegigioms for the
establishment and maintenance of heating and apobnters and temporary shelters for the most isdyi@ffected
individuals. In general, most local communitiesMiichigan have adequate provisions in place inrtbaiergency
plans to address the conditions that would liketgw in the state in the event of a major earthguakthe New
Madrid Seismic Zone. The MSP/EMHSD actively proesothese sheltering concepts in its planning gaielan
training and exercising programs, and ongoing doatibn activities with local emergency managenm@aigrams —
especially those in southern Lower Michigan.

The Michigan Department of Environmental Qualitffice of Geological Survey (MDEQ/OGS), as the &t
primary investigator of geological phenomenon, tady monitors activities related to a potentiatthguake in the
New Madrid Seismic Zone. Any findings which cowtfect earthquake emergency planning are forwatdeitie
MSP/EMHSD for appropriate action.

Extreme Temperatures

Extreme temperatures are common in Michigan duéstblpper Midwest geographic location and proxintibythe
Great Lakes. Periods of extreme heat and extrertearcur virtually every year and each phenomerreates its
own set of dangerous conditions that tend to mesbssly impact the most vulnerable segments ofptiigulation —
young children, the elderly, and persons in poaalthe Nothing can be done to eliminate or redugteene
temperatures; however, there are measures thdiectaken to reduce the impacts of these condition®lichigan’s
citizens and communities. Such measures include:

» Identification of at-risk persons, with emphasis ltwmebound individuals that have limited mobilityda
contact with the “outside world”;

» Establishment of temperature / humidity triggempeithat activate emergency provisions for the rabsisk
groups in the community, including visits to homebd individuals;

* Good emergency planning that includes provisionstlie establishment and maintenance of heating and
cooling centers and temporary shelters for the mesously affected individuals (these plans amtiqadarly
critical in urban areas and urban centers, as thesas are more likely to have larger numbers oiskt
individuals); and

 Community planning and engineering standards #@iire that appropriate mitigative measures bentage
prevent deep ground freeze damage to public iméretsire such as water distribution lines and sdines.

In general, most local communities in Michigan hadequate provisions in place in their emergenapgto address
the impacts to individuals caused by extreme teatpess. The MSP/EMHSD actively promotes theseteaitieg
concepts in its planning guidance, training andr@simg programs, and ongoing coordination actgitivith local
emergency management programs — particularly ttih@gedeal with large urban centers.

Public Infrastructure Impacts

In addition, the Michigan Department of EnvironmanQuality (MDEQ) regulates the design, construttand
maintenance of community water distribution andtesater collection / treatment systems in the statee MDEQ),
through its oversight and permitting processegpshehsure that the newer elements of public wasgnlwlition and
wastewater systems are able to function adequdteing most periods of extreme cold temperatuidswever, as
was evidenced in the 1994 deep freeze disasteoithé&n Michigan (1028-DR-MI), older infrastructureay not hold
up as well during prolonged periods of deep grotredze. As a result, temporary infrastructureufai$ due to
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extreme cold temperatures still occur with regtyathroughout Michigan. As these older segmentsthuf
infrastructure are replaced over time, this probigiikely to decrease.

Land Subsidence

The primary historical cause of subsidence in Mjahi is underground mining, although a substantimhber of
events have been occurring in urban areas, asith oésvater main failures or construction mishagdthough many
areas of the state are potentially vulnerable toensubsidence hazards, it is safe to say that geigerally not
considered a top hazard in most communities (tleepion being some sections of the Upper Peninsi#ajt of that
may be due to lack of specific data on the exa@redibouts of abandoned mines, and part may beodbe fact that
subsidence generally has a limited impact areac@llp a single site). However, the amount of recgamages in
urban areas, as described above, now seems tdicsigtly outweigh damages caused by collapsing sifaad to

cause more injuries, as well). Increased fundangifban infrastructure and maintenance would leevealy to address

this increasing problem.

Mine Subsidence Efforts

The Michigan Department of Environmental Qualitffice of Geological Survey (MDEQ/OGS) monitors and

regulates mining activity in Michigan. Working Wwitocal officials and the U. S. Department of tiéetior, the
MDEQ/OGS mitigates mine subsidence problems thrapgtial projects aimed at properly sealing miraftshand
otherwise ensuring the structural integrity of uiggleund coal mined aread)nfortunately, therés very limited state
funding for mine subsidence mitigation. Therefargst of the funding for such projects comes fréva tederal
government. The primary federal funding sourceéhies Abandoned Mine Lands (AML) Reclamation Fundhia

Surface Mining Control and Reclamation Act (SMCRMA.L. 95-87, administered by the U.S. Department
Interior’'s Office of Surface Mining Reclamation akdforcement (OSMRE). AML funds are derived throwgtax
on coal production targeted at reclaiming land water resources adversely affected by pre-1977modhg. These
funds can also be used for mine subsidence mibigatieasures and salt sealing, which Michigan hase dm

numerous occasions.

Since 1981, the MDEQ/OGS has directed the experddfiover $1 million in AML funds on corrective amures at
12 different abandoned coal mines. In additionartban $800,000 has been expended on mine investmd other
special studies. Unfortunately, there is not ehofugnding to accomplish all of the mitigation aratlamation work
that needs to be done. As recipient and admitistcd Michigan’s share of AML Fund monies, the MQEOGS is

responsible for prioritizing and selecting mitigatiand reclamation projects for funding reque®srmally, priority

is given to those emergency projects that involweentands that present an immediate danger to dibéicphealth,

safety or general welfare. Typically, such emeciginclude landslides near homes and across,reatisidence
occurring under houses and public buildings, mind aoal waste fires, and open mineshafts discoveesat

populated areas.

Despite those efforts, incidents of mine subsidestdeoccur with some regularity in areas with alaned mines.
Fortunately, the impact area tends to be smallstegs can usually be taken to prevent further pedaand major
damage to structures.

Infrastructure-Caused Subsidence

Subsidence caused by leaking underground watersewer lines is increasingly common in developedanrband
suburban areas. This type of subsidence is diffioudetect and usually becomes known only when dbllapse
occurs. In most cases, whole sections of streétpamtions of adjacent private property are afféctéOnce the
location of the leak is pinpointed, corrective meas can be put in place to prevent further subseéncidents from
occurring. These situations are typically handigdocal public works agencies with engineeringrsight provided
by the MDEQ/OGS. There are no specific state @nmgrdesigned to target this type of subsidencderob
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State Hazard Mitigation Goals and Obijectives
The State of Michigan’s four hazard mitigation goate:

GOAL 1: Promote Life Safety
Minimize disaster-related injuries and loss of tiiecough public education, hazard analysis, anly @arning.

GOAL 2: Reduce Property Damage
Incorporate hazard mitigation considerations irgodl use planning/management, land development gseseand
disaster-resistant structures.

GOAL 3: Build Alliances
Forge partnerships with other public safety ageneied organizations to enhance and improve theysafel well-
being of all Michigan communities.

GOAL 4: Provide Leadership
Provide leadership, direction, coordination, guimigrand advocacy for hazard mitigation in Michigan.

Under each goal is a set of hazard mitigation dives. A full list of these objectives appearsthvexplanatory
descriptions, in a list on the following pagesiustplan.

The hazard mitigation goals and objectives listethis plan were developed by the MHMCC and MCCERSD@ the

MSP/EMHSD staff after extensive hazards researohsutations with stakeholders, and years of egpeg in

dealing with a wide variety of disasters and emec@gss. The goals and objectives, which are nedfsstatewide or

regional in nature, were developed based on a nuaflgactical and philosophical factors which umbé but are not
limited to the following:

* The desire to minimize hazard-related deaths gndés to the extent possible.

« The desire to minimize hazard-related propertyemdronmental damage to the extent possible.

e The desire to minimize the number of disasters titaur in Michigan, and their associated respomgk a
recovery costs, to the extent possible.

* The desire to minimize hazard-related negativeat@cid economic impacts to the extent possible.

* The desire to enhance and maximize coordinatiowd® local, state and federal agencies and apfdicab
nongovernmental organizations in identifying mitiga problems, opportunities and solutions, and in
coordinating resources to implement the identifetiitions.

« The desire to make hazard mitigation a part ofdhdy business practices of all Michigan governraént
agencies and nongovernmental organizations, textent possible.

* The desire to keep hazard mitigation “on the frbaotner” of current issues, concerns and prioribgs
institutionalizing it in the comprehensive planniagd land development processes at the local atd st
levels.

« The desire to make hazard mitigation an importaant jf the daily lives of all Michigan citizens by
increasing their awareness of their hazard riskilherability, their willingness to undertake appiaje
individual home / business mitigation measures, #rar support of community-and statewide hazard
mitigation activities.

Development of Statewide Goals

With these and other relevant factors in mind,NH¢MCC and the MSP/EMHSD set about in late 1998 2889 to

develop a core set of hazard mitigation goals anéatives that reflect these practical and philbscgd values.

Numerous work sessions were held during that padadevelop and ultimately refine the plan goald abjectives.

This work was carried out primarily through the MIEK& operating committee structure. Advice and teasie from

numerous supporting agencies and organizationsselagted during the development of the goals abjgdives —

primarily through direct contact with the individldHMCC members. The MHMCC members used this injput
assist them in formulating the plan goals and dbjes.
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Preparer’'s Note: The goals and the majority of the objectives ammd in this plan were developed BEFORE the passhthe federal Disaster Mitigation A
of 2000 and the development of the more detailskl assessments for critical state owned and opkfatdities that are a central part of this plafhe DMA
2000 places significant emphasis on the developwiegwals and objectives that directly correlat¢ht® risk assessment. That has been enhance 201Heplan
update by including additional objectives (underlg@) to address non-flood hazards. However, simegy specific hazard mitigation actions must |be
implemented at a local level, this state plan emsjziea higher-level coordination and funding adntiatfon issues that cannot be covered in localgla®everal
of the objectives in this plan, for example, areemted toward integrating hazard mitigation mor#yfinto local comprehensive planning—future-oriett
activities which do not relate directly to the rigswof the risk assessment. Similarly, to increpsklic knowledge of and support for mitigation rses is not|
intrinsically hazard-specific, although the resudfsthe risk assessment provide an extensive safréeformation to distribute through numerous netis,

venues, and forms of media, to build public awaserdf all types of hazards. These are just twongkes of the many plan objectives that are indyestiaped
by the results of the risk assessment, even ifmidbsically hazard-specific. More informationggars in the detail of the objectives’ descriptions

After much research, analysis and deliberation, M¢MCC and MSP/EMHSD developed a set of goals and
objectives that attempt not only to reduce futuseand-related damage and negative impacts (preeemitigation),
but also to correct existing problems related tallase planning, engineering and construction, taalopment, and
land management (corrective mitigation) that magtgbute to an increase in the number or sevefityazards and
their resultant damage and impacts. On Augustl299, the MHMCC formally adopted the following statde
hazard mitigation goals:

MICHIGAN'S STATEWIDE HAZARD MITIGATION GOALS

1. Promote Life Safety: Minimize disaster-related injuries and loss of tifeough public education, hazard analysis,
and early warning.

2. Reduce Property Damagetncorporate hazard mitigation considerations irgtndl use planning / management,
land development processes, and disaster ressitantures.

3. Build Alliances: Forge partnerships with other public safety agenaied organizations to enhance and improve
the safety and well being of all Michigan commuasti

4. Provide Leadership: Provide leadership, direction, coordination, gumigrand advocacy for hazard mitigation
Michigan.

in

Development of Objectives

In order to reach these four statewide goals, abeurof specific objectives have been identifiecitedl to each goal.
Those objectives, and an accompanying action ptanefich, can be found in the “Mitigation Opportigst
Recommendations, and Implementation” section. €Nibtshould be recognized that this list of olijexd is fluid and
dynamic — constantly changing and evolving as rssegdo meet the current problems, concerns, augssfacing the
State of Michigan, local governments, and privathstry.)

Review of Goals and Objectives for 2014 Plan Rerisi

For the 2014 MHMP revision, the goals and objestiwere thoroughly reviewed by the MCCERCC, MSP/ENDHS
Silver Jackets, and relevant stakeholders (i.ate sind federal agency subject matter experts andovernmental
organizations). As a result of that process, the foals were left unchanged but numerous changses made to the
objectives. Many objectives were reprioritized eatied as required, and “retired” (removed) if adegly addressed
or determined to be non-feasible given current argjected political and/or fiscal realities. Thesgterminations
were based on current and anticipated conditiomddigmigan with regard to hazard risks and vulnditds, state and
local governmental budgeting, and the prioritiesttid new gubernatorial administration regarding egomental

structure and functions. In addition, several olijes related to non-flood hazards were addedhéoactive list in

order to expand activities in those areas. In mlme with the requirements of the Emergency Maumagt

Accreditation Program (EMAP) accreditation procéaswhich the State of Michigan is participatingthé time of

this planning process), objectives address teclgncdband human-related hazards (including homebseairity), in

addition to those natural hazard objectives reguine FEMA as part of the federal DMA 2000 plan apad process.

Selection and Prioritization of 2014 MHMP Objectise
The objectives presented in this updated 2014 cedibf the Michigan Hazard Mitigation Plan were stéde and
prioritized according to the following criteria:

* For objectives that were listed in the 2011 edittdrthe MHMP, was each objective able to be paytiat
fully completed? An assessment was made as tohehsufficient progress had been made to enable the
objective to be removed from, or assigned a lowi@ripy in, the updated list for 2014.
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» Are resources currently available, or likely todilable soon, to allow the objective to be acdishpd as
written? Obijectives that require more resources thre likely to be available were revised, de+jiiked, or
removed from the updated 2014 list.

* Is the objective still relevant in the current gmdjected environment? If some objectives appetodthve
become mismatched with (or more relevant for) theremt and anticipated trajectory of programs,
administrative organization, funding, political gapt, or other aspects of the current operatingrenment,
they were assigned a new priority, re-worded, addedr dropped from the updated 2014 list.

* Is the objective appropriate for the agencies abéal to implement it? Objectives that seemed bettched
for agencies other than those in Michigan’s staieghiment (and its MCCERCC partners) were reconsite
for inclusion, or had their priority changed, ight of the currently operating agencies, and thssociated
responsibilities and programs.

* Have activities been implemented that were noecédld in the 2011 list? Some new objectives haenb
added to the 2014 plan in order to better refletvities that are actually taking place in Michiga

The following subsections add additional detail tteese selection and prioritization consideratioimgluding
implementation and funding capability, cost-effeetiess, and other aspects of feasibility. Add#ionformation can
also be found in the notes that accompany thdisulbf objectives, in the next section of thisrpla

Implementation of Objectives

The MSP/EMHSD and the MCCERCC Hazard Mitigation @uttee are jointly responsible for initiating and
monitoring the implementation of the mitigation edtjves listed in this plan. Council members anBRYEMHSD
staff involved with each objective report (when aggpiate) on implementation status at MCCERCC Hazar
Mitigation Committee meetings and/or regular MCCER@eetings. Specific implementation actions takea
highlighted in the “Comments” portion of the “Miagon Opportunities, Recommendations, and Impleat&mt’
section of this plan on a continuous basis as gfattie overall revision process. In addition, sam@lementation
actions may be highlighted and discussed in the HIRCC’'s “Michigan Community Emergency Response and
Citizen Corps Coordination Plan” and/or MSP/EMHSDbkcation 106a — “Hazard Mitigation Best Practices
Michigan Success Stories,” both of which are widdibtributed to state agencies, the Governor'seféind Michigan
Legislature, and posted for public viewing and dmading on the MSP/EMHSD web site. When significan
accomplishments are made on a specific projedtluas been completed, the MSP/EMHSD and MCCERCC (atay
the discretion of the MCCERCC Chair) issue a mediaase that highlights those accomplishments hadverall
benefits derived from the project (a mitigation¢sass story”).

Hazard Mitigation Opportunities, Recommendations, ad Implementation

Overview and General Guiding Principles

The mitigation opportunities and recommendatiosted (in the form of objectives) in the goals tahleat follow are
just that — opportunities and recommendationstingsan objective does not necessarily mean trafinitely will be
implemented. It merely means that the objectivald;oand_probably shoulde implemented because the basic
principles behind the activity (or activities) assted with the objective are sound and will results reduction or
elimination of damage, impact and suffering causgahatural, technological or human-related hazantiss hoped
that this plan will eventually help make mitigatian ongoing reality in Michigan’s local communitistate agencies,
and the private sector. The opportunities andmesendations contained in the goals tables thaiviolire designed
to make a real difference in the lives of Michigarcitizens by reducing or eliminating the dangems @osts
associated with disasters.

Political, social and fiscal realities must be wstisod and taken into consideration when implemgntiazard
mitigation activities. Even the best ideas andoopmities, if not crafted within the parametersexisting system
constraints, are more often than not doomed tariaifrom the start. Some of the recommendaticsisdiin the
following tables may be categorized as “pie-in-ikg;” meaning that the idea or activity — even thdsat are highly
meritorious — is not likely to be implemented ire tforeseeable future because it may have one og significant
constraints working against it. Nonetheless, thammmendations have been included in the plaausecthe
principles behind the recommendation are strongtlagy at least warrant future consideration.
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In developing mitigation recommendations and immatation strategies for the hazards addressedsrplan, the
following general guiding principles have beendulkd to the extent possible:

* Non-structural measures have been emphasized touetusal measures.

* Voluntary measures have been emphasized over nmpdatasures.

» Education-based compliance and cooperation hasdraphasized over legislated mandates.

* The least expensive alternative has, in generah) benphasized over more expensive alternatives.

Furthermore, the following additional principlesliwvgovern the development and implementation obdlchazard
mitigation recommendations:

* NFIP-participating communities will have priority@r non-participating communities.
» Communities / sites suffering repetitive lossed hdlve greater emphasis.
* Flood mitigation projects will, to the extent pddei be implemented in the following order of pitipr

1. Acquisition and relocation or elevation of flopbne structures.

2. Drainage projects (culverts, channels, retertagtention ponds, etc.).
3. Wet and dry flood proofing of structures.

4, Structural measures (floodwalls, dikes, jetties,)et

Funding Sources for Implementation of Mitigation Rijects

For each mitigation opportunity or recommendatistet in the following tables, potential fundingustes have been
identified. For the most part, those sources telthe federal Emergency Management Performancet GEMPG),
and state, local and private funding, and the Hhkéitigation Assistance program—an umbrella gramigpam that
includes the Hazard Mitigation Grant Program (HMGHRE Flood Mitigation Assistance Program (FMARe tPre-
Disaster Mitigation Program (PDMP). The Repetitileod Claims Program (RFCP) and the Severe Refetibss
Program (SRLP) are now considered to be a partAFE A few items still refer to the Homeland SatuGrant
Program (HSGP), where still considered relevanhosg are the primary funding mechanisms currenglgduto
implement desired mitigation projects in Michigamd@ most other states). It should be noted thahigan does not
have a state mitigation fund, although establishrmésuch a fund used to be a recommended measder Goal 4
of the Mitigation Opportunities, Recommendationd &nplementation Section that follows. (Insteduls has shifted
into a new effort to allow MCCERCC to make use of/gte sector donations—see Objective 4.5 and #seription
in the next paragraph, below.) It should be furtheted that Michigan has had a state disasteiirgmrtcy fund on
the books since 1976, but it has never been fudets legally established base amount. Philosmilyi, the
Michigan Legislature and Michigan’s Governors otlex years have been opposed to allocating fundsribngency
accounts. Instead, the Michigan Legislature hafepred to allocate state disaster relief fundsuoms-needed, case-
by-case basis. That basic philosophy continueayt@ehd is unlikely to change in the foreseeablaréut Any state
funding identified in the tables would come fromeetrme appropriations by the Michigan Legislaturérom existing
budgets of involved state agencies.

Sources of pre-disaster funding include the fedgrahts available under PDMP and FMAP. Therelillsasheed for

Michigan to compile specific information from logallans in order to better solicit specific hazaritigation projects
within the sometimes-tight timeframes under whipplacations must be submitted. The main sourceost-disaster
hazard mitigation funding is the HMGP. HoweverMithigan's most recent disaster (#4121, April-M29A3), it has
found that the amount of money actually availableHazard mitigation is substantially less than badinally been
foreseen, partly due to differences between Preéingi Damage Assessment information and the firgliréis

allocated to the state. There have been numesses ®ver the past decade in which Michigan hampted to gain
federal disaster declarations, but in which thasengpts have resulted in disappointment. Surrowpdiates in the
region now seem to have gained access to much fooding in recent years, resulting from their ssstel

declaration requests. Some of the successful §ichrequests have been relatively modest in theuairad funds
made available, and in some cases, the limited atrafipost-disaster funds has meant that they satyed a limited
portion of the state, rather than a representaiiection of communities, statewide. (The faidistribution in such
cases has often been to favor the area specificallgred by the disaster declaration.)
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A desirable future work activity for the MCCERCC #ad Mitigation Committee could involve the ideit#tion of
specific protocols for creating public/private petships and accessing private-sector funding daaird mitigation
purposes. It is unlikely that large amounts of/g@ie sector funding will be identified for genehalzard mitigation
use, but such funding would likely be targeted pecific projects, even if they may turn out to beedime-only
projects and circumstances. Nonetheless, prit®isfunding can, in many instances, be obtaimeti:a valuable
supplemental funding source for project implemeatatin the right circumstances. The MCCERCC Hazard
Mitigation Committee intends to develop protocals pproaching private sector entities for fundsupport as a
desirable program activity for the future.

It is often possible to successfully fund hazardigation projects using other sources of federaldfog targeted
primarily for other purposes. This typically invek “multi-objective” projects that include, eithpurposely or
coincidentally, hazard mitigation elements. Foaraeple, a riverfront parkland acquisition projecaalincludes the
added benefit of preventing unwanted developmettierfloodplain, thereby effectively mitigating patial flooding
problems. These types of projects are possibledasitable, but they often are more difficult toplement because
more individuals and agencies are involved and#refit of mitigating hazards is generally not phienary objective.
However, under the right circumstances, they carkwwthe benefit of all involved parties.

Recognizing that fact, this plan includes guidawitein Attachment C of this plan, which can provi@éroadmap” to

the many governmental and private sector fundirmgams and mechanisms currently in place that eansed to
assist in implementing hazard mitigation projectd anitiatives of a multi-objective nature. It pts the way to more
detailed information sources available to anyorgethie Internet, such as the Catalog of Federal BtimAssistance
(CFDA), federal and state agency web sites thatrides funding programs, and private philanthropigamization

web sites. This information can be used eithdnelp implement projects at the local level, ordentify potential

funding sources for mitigation projects of regiooaktatewide application.

Project Funding Criteria

Pursuant to Executive Order 2007-18, the MCCERC@esponsible for reviewing, prioritizing and selegt all
projects for funding under the HMGP, FMAP and PDMPhis responsibility has been extended to alstudecthe
RFCP and SRLP (as well as any other new federalt greograms that are established). The MSP/EMH8® a
MCCERCC have established specific review criteriad sa multi-step review process for carrying outttha
responsibility.

The review process in each case begins with the ERIXC Hazard Mitigation Committee, which is respblesalong
with the MSP/EMHSD staff for screening of solicitagplications and potential applicants. For eacthe grant
programs, the MCCERCC Hazard Mitigation Committeeiews the applications received (project and plagjnto
ensure applicant, work and cost eligibility andcetegorize the project type. The MCCERCC Hazardgsliion
Committee then convenes a State Selection Panetdngaists of committee members, selected MSP/EMIS&I,
and state agency representatives with expertiskeinparticular type of disaster that occurred. 3ize of the State
Selection Panel is left to the discretion of thez&td Mitigation Committee chair, but typically casts of 7-10
individuals. The State Selection Panel reviews eraluates each eligible application received gutoand planning)
and then prioritizes the applications using a pnumerical scoring system based on the follgvdriteria:

* The project demonstrates sound hazard mitigaticmigues.

* The project is listed in the applicable local hdazaitigation plan.

* The project supports the Michigan Hazard Mitigatitian.

* The project meets the required eligibility criteria

* The project is suitable for funding under the HMGRVAP / PDMP / RFCP / SRLP rather than other fagdi
programs.

 The project is consistent with the MCCERCC approwtategy for the federally-declared disaster (if
applicable).

* The project completely or substantially solveshablem.

» The project provides a permanent or long-term gmut

» The project is likely to be cost-effective basedobysical damages prevented.

* The project will not create negative environmeefédcts.
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* The project is consistent with other projects,jatives, and state agency priorities.

» Communities with the highest risk.

* Communities with the greatest number of repetitdbgs properties.

» Communities with the greatest number of NFIP indwteuctures.

e Communities with the most intense development press

» Communities with the largest increases in poputadiod/or physical development.

« Communities that have the ability to successfuthplement hazard mitigation projects within the riesg
timeframes.

* Communities that have expressed interest in haré#rgation activities.

The numerical scores for each project are addeetheg and then divided by the number of voting memitof the

State Selection Panel, thereby establishing arageescore for the project. The projects are theked according to
their numerical score. (See Attachment C for apanproject scoring matrix and a further explanatmf the

prioritization criteria used.)

Generally, the scored projects are then fundedrdiapto their ranking, up to the established fatéunding limit,
after receiving full Council concurrence. Howeviersome cases the Council may establish specaityrfor certain
types of projects and those projects would therivecthe highest funding consideration for thataslisr. For
example, the Council may determine that acquisitioelevation of flood prone structures is the bigthpriority for a
federally declared disaster and those types ofeptejwould receive consideration over other tygeprojects for
HMGP funding. Any special funding priorities edtabed would be set forth in the mitigation strateteveloped
jointly with FEMA for that disaster.

For the nationally-competitive PDMP and RFCP, pbjapplications are reviewed and prioritized fonding
consideration by the Council upon recommendationthef MSP/EMHSD mitigation staff. All PDMP and RFCP
applications are submitted directly by applicamtsFEMA via the federal E-Grants system. A priagd project
application listing is submitted by the MSP/EMHS® REMA for federal review by national review comteds
established by FEMA. Once the project applicatienter that review process, there is no guarahisetiie State’s
highest priority applications will actually be setied for funding under the PDMP or RFCP. In sorases, lower
priority projects may be selected because the mati@view committee felt that the higher prionisojects were not
eligible due to technical problems with the projecia lower benefit / cost ratio. It is also pbésithat NO projects
will be selected for the State of Michigan duelte tompetitive nature of the programs.

For the SRLP, the eligible properties for the cotitipe phase of the grant program are pre-idertdifiy FEMA.
Michigan currently has eight properties that hagerbpre-identified as being eligible for fundingisimleration under
the SLRP. In the event that project applicaticeseived exceed available funding possibilities, ghgects will be
prioritized and selected for funding considerat@mnthe basis of the highest benefit-cost ratio eterdhined by the
applicant and the MSP/EMHSD staff. Other priodtian and selection criteria may be instituted ey MCCERCC
Hazard Mitigation Committee based on current oicgrdted local conditions or other relevant factors

Assurances:

The State of Michigan will comply with all applidabFederal statutes and regulations during theogerior which it
receives grant funding, in compliance with 44 CFR11(c) and will amend its plan whenever necestamgeflect
changes in State or Federal laws and statutesjased in 44 CFR 13.11(d).

At the time of application for FEMA mitigation grant funds, applicants siggeMA Form 20-16 certifying that they
will comply with applicable standard assurancefollews: (FEMA Form 20-16A) Assurances for Non-Ctstion
Programs, (FEMA Form 20-16B) Assurances for Cowmsitn Programs, (FEMA Form 20-16C) Certifications
Regarding Lobbying; Debarment, Suspension, and rotResponsibility Matters; and Drug-Free Workplace
Requirements, and (FEMA SF-LLL) Disclosure of LobitgyActivities.

At the time of grant award for FEMA mitigation grant funds, recipients sigrgmant agreement officially certifying
that they will administer the grant in accordandehwrederal regulations including (but not limitex) Titles 2, 31,
and 44 of the Code of Federal Regulations, OMBuIars, and applicable State laws and statutes.
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