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DECLARATION

On luna 18, 2013, President Barack Obama issued a Major Presidential Disaster Declaration
14121-DR- 1) Tor the State of Michigan resulting In federal disacter 2esietance to aligible
applicants in sixteen countias designated for FEMA FPublic Assistance (PA} for floed damage that
oocurred between April 16 and hday 14, 2013, and for Hazard mMitigation (HRA) assistance
throughout the state, The desighated countles ave Allegan, Baraga, Barry, Gogeble, Houghton,
lonia, Kent, Keweenaw, Marquette, Midland, kMuskegon, Newaygo, Ontonagan, Osceola,
Htawa, and Saginaw Counties. Hazard Mitigation Grart Program (HMGP) assistance was
declared state wide. Cin June 39, 3013, a FEMAS/Michigan Joint Field Office (1FQ} was
established in Kentwood [Kent County], and dedared aperational 2z of Juby 1, 2013

BACKG MO OF EVENT

Beginning on April 16, 2013, a low pressura system moved eastward acroes the Graat Lakes,
hringing showers, thunderstormis, and three to flve inches of rain to varlous parts of Michizan.
O April 18, 2013 at 10;30pm, approximately 26,858 customers in Michigan were without
power, reaching g 24-hour peak of 78,519 customers without power. The rain continued into
Friday April 19, 2013, with a two-day procipitation total of flve inches, Substantlal rises [n Flver
levels acroszs Michigan resulted from this rainfall and rapidly melting snow, particularly in
western portion s of the Upper Peninsula, whers the frozen groond prevented predpitation and
malting snowpack from being absorbad, axacerbating the event.

Myrmerous locd warnings were issued in the state of Michigan, specifically in the west and
central portlans of the state. Sk counties and several cities issued Ermergency Declarations. Mo
mandatery evacuations were implemented, hut numercus voluntary evacuations did ooour
aeress the State.

Same rivers continued to rise above recard flood levels causing the counties to take emergency
actions, The Grand River in the Grand Rapids area surged ta historic levels and sandbagging
aperaticns wera required for protection.  The Grand River crested in the evening of April 21,
2013, I downtowm Grand Rapids and Comstack Park. Around 10:00 pm it peaked at 21.85 feet
in dowrtown Grand Rapids, breaking the record of 19.64 feet set in 1985. In Comstock Park,
the river coested at 17.8 feet around the same time, surpassing the 65-year-cld record of 17.75
feat set in 1943, Busthesses and building ovwmers along the rlver shored up their properties as
uch 2z possibla and local officials had to doge the Fultan Street Bridge because of a high-
valtage power ine threatened by the dslng river. Although most rhvers began to recede durlng
the following week, there were some lingering floodwaters that continoed to affect varlous
areas of the state_

The avant was detarminad to be bayord the capabilities of the State and the affectad lacal
governments. Governor Rick 5nyder submitted a request to the Fresident on June 7, 2013, to
declare a majar disaster for the State of Michigan, This request was respanded to with the
disaster declaratlon described above.
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FURFOSE

This Hazard Mitigation Strategy identifies objectives and actions describlng how mitlgation
activities will be accomplished. The tasks listed here are consistent with the Michigan Hazard
Witigatian Plan and will be Implemented as nesded o achiove the dasived results.

TEGI

HM poals and ohjectlves have baen established for this disaster and are based on the current
tichigan Hazard Ritigation Pian and the prigritles of the State Coordinating Offlcer ($00] and
Federal Coordinating Officer (FCOY, as follows:

GOal 1: Suppart effarts to update state and local {Hh ] plans whera theze plans
haye expired or are nearing expiration, and support efforts to complete
plans in local communities that do not yet have them

GOAL 2 Assist the State and local comemunities in promoting s suocassiully
Irplementing Razard ritigation projects
GOaL 3! Promote effective Eloodpialn Management through community

education, outteach and training, and the provision of technical
asslstance to the State

GOAL 4, Pravide support and advocacy to Public Assistance {Pa) to ensure the
implemnentation of Section 406 HM measures on all appropriate PA
projects.

EESOURCE AND STAFFING

Mitigation staffing fer this disaster will be composed of limited JFO staff and RagionalState
support staff who have been working wirtually out of the FEMA Reglon W Chicago office and the
Michigan State Police Emergency Management and Homeland Security Division (MSPFEMHSDH
in Lansing. & satallite JFD has opened in Negaunee, Anficipated JFO staffing needs include an
HM SGroup Superviser to serve as the Mitigation Branch lead, two (2] Harard and Performance
#nalyels (HFA) Spaclalists, a Best Practices Writer, and an [nsurance Speclalist. The Reglon Y
mitigatien polnt of contact for this disaster had Initially been deployed to initiate operations,
ensure close coordination with the State, and finalize the Hagard Mitigation Strategy, Yirual
support will be used for Hazard Mitlgatlon Grant Pragram coordinatlon, planning technkeal
assistance, floodplain management technical assistance, and Sa2ction 406 HM technizal
assistance. Al traiming identified in this Strategy will be implemented by Repion ¥ stalf in
conjuncticon with designated State personnel, and will require short deployments divectly to the
tratning locatlans, HM support will be focused on the declared countles due to Imited
rEs{Irces,
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HAZARD MITIGATION OBJECTIVES AND TASKS

B HALARD MITIGATION GRANTS AMD PLANMNING

Objective #1: Provide valuc added technical assistance [actions coded &, D, F, and P balow],

LINKS TO GOAL #1: Support efforts to undate state and local hazard mitigation [HM) plans
where these plans have expired or are nearing expiration, and support efforts to complata
plans in local commurnities that do net yot have them, Sec below.

5 raa LT Expiration Planrning Dateof | Typeof
County  Population Plan Status Date Gramt? Grant Action
Allzgan 111,408 Expirad afz5)201z fas X1 D, F
Baragz R.860 Expirac RS20 hi:14 4 O F

Barry 59,173 L¥pirae anns M A P
Gogebic | 10,447 Expirog 0272011 Yes 2011 o F
Houghtor 36,628 Expirad 3fza/20m1 Yes 2010 O, F
No aporoved AT
[onia 63,505 Plan [ Mo™ MFA
Kent 602,622 Fully aporoved 5 22,2017 Mo M o
Kewesnaw 2,156 Expirad A4715,2010 a5 2010 O, F
rarquette b A rwpirad 1 REFAOTE Wan FNh O, r
Kidlasd 83,629 Fully apareved 1/28,2013 Ma M/ A o FP
Musk=gon 172,188 Expirad 6,/2/2011 hi=H 2011 o, F
Newaygo 45460 | Frpirad 6302013 Yes M1t N, F
Ontcnagon G,780 | Crpirad 3772011 Yas 2012 o F
| Ko Approved A D
Oecenlz 13,528 2lan NJiA Ma* My
Otawsz 265,800 Fully approved | A1 2007 Mo [ [
| Seminaw 200,169 Crpired | 5/27/2013 Mo M/ A P

* MEFSEMHSD staff are providing direct assistance to these cammunities’ planning effarts.

key to “Type of action™ abbravialicns:
A slate to provide direct planning assistance to help develop a local hazard mitigation plan Tar
thoze communities not using planning grant funds.
Lz Discuss potential hazard mitigatian projacts and grant application strategies.

F: Provide feedback te planning offices an thelr draft hazard mitigation plans/materials

developed for the local communities.
F: Discuss planning grant apolication procedures and prospects.

Flanning support will be a collabarative effort including training provided by qualified Region ¥
Planning 3pecialists and the WSP Plarning Specialists in Lansing. This work will emphasize
remote methods of support (through the use of telecommunication technelogies), with only
limitad travel axpenditures for faca-to-face meetings with commuonities, as the need zrises.

5
3
R
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Friority Tasks 1,5, 21, 22, 23, have been selected by the 5tate to be
accomplished with support from FEMA. The remaining tasks will be scheduled
as resources and time permits. The Priority Tasks are annotated with their
description highlighted in gray.

axpire.

| assistance on Local Hazard

TASK/ACTION | RESPONSIBLE SCHEDULE Task Number
| AGENCIES
{&, D) Provide technical MSPEMHED; FERMA | Ongoling

Mitigation Planning. Outrsach
to potential HMGE sub- 1
applicant communities whose | |
HM plans have expired orwill |

Expedite any pending FEM A | FEM A dngaing
raviews of Local Hazard 2
Mitigation Plans. [F)

{F} The $tate may use un to 7% | MSP/EMHSD; FEMA | Ongoing
af HMGE funds far local hazaed !
mitlgatien planning grants, and
Wwill assist communities with
application develooment, FERA 3
will weark with the State to
axpedite Local Hazard
Mitigation Planning Grank

avvards, | B
| Coordinate with G15 to review i FERAAS Michigan On Gaing
and validata geospatial and | Dept, of Tachnolopy, a
atiribute data for State-cwned Mlanagemant and
critical facilities, | Budget MSP/ENHSD |

Dbjective #2: Provids technical assistance Lo the State in the administration of HMGP,

LINKS TD GOAL #2: Assisl the State and local communities in promoting and successfully
inplemanting HM projects.

arants Managemeant training is an impartant task in suppart of HRGP under this disaster. Per
the State's request, Region W certified trainers will present part of tha full suite of HM
Asslstance courses. The eaurses are appraopriate for State, lecal and FEMA personnel involved
in applying for, reviewing, implementing or administering grants. These training opportunities
will result in mare complete HMGF anplications and thus quicker raview znd approval. The
Liming of the courses will e determined in collaboration with the State to maximizo
attendance of the targst audiencas, The courses will gznerally be offered twice, once in the
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Lower Peninsula and once in the Upper Peninsula, provided there is sufficient demand to
warrant two separate sessions. Two FEMA Region V staff will deploy to teach each class.

TASK

RESPONSIBLE
AGENCIES

SCHEDULE

TASK NUMBER

Resolve NEMIS access issue for
the State, install most current
NEMIS software, and provide
refresher on NEMIS data entry

FEMA IT/FEMA HMA

July 2013

Coordinate the delivery of L276
Benefit Cost Analysis, a 2-day
training session for local
community, State and FEMA
staff.

FEMA; MSP/EMHSD

TBD

Coordinate the delivery of L212
Unified Hazard Mitigation
Assistance (HMA): Developing
Quality Application Elements, a
3-day training session for local
community, State and FEMA
staff.

FEMA; MSP/EMHSD

18D

Coordinate the delivery of L214
Unified HMA: Project
Implementation and
Programmatic Closeout, a 2-day
training session for local
community, State and FEMA
staff.

FEMA; MSP/EMHSD

T8D

Provide technical assistance to
State and local communities
regarding Sandy Reform and
Improvement Act (SRIA) policy
changes and HMA Guidance.

MSP/EMHSD; FEMA

| Ongoing

Solicit and review HMGP pre-
applications.

MSP/EMHSD

‘ Ongoing

10
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TASK RESPONSIBLE SCHEDULE

AGENCIES [RESRNCNIEER
Update HMGP State MSP/EMHSD July 2013
Administrative Plan to reflect
current policies and procedures 11
and to ensure compliance with
206.437 for DR-4121-MI.
FEMA review and approval of FEMA July 2013 i
HMGP State Administrative Plan
Provide State with an initial FEMA July 2013
estimate of Management Costs 13
in accordance with 44 CFR 207.
Coordinate with GIS to review FEMA/ Michigan On Going
and validate geospatial and Department of
attribute data for State-owned Technology, 14
critical facilities. Management and

Budget/MSP/EMHSD

Il. FLOODPLAIN MANAGEMENT AND INSURANCE

Objective #1: Provide technical assistance to the State relating to floodplain management and

insurance.

LINKS TO GOAL #3: Promaote effective Floodplain Management through community education,

outreach and training, and the provision of technical assistance to the State,

An Insurance Specialist will deploy to the JFO for approximately three weeks to complete these
tasks. This person will also be a resource for answering flood insurance questions that arise at

the JFO,

One Region V staff member will deploy directly to the field to conduct training sessions in up to
eight locations throughout Michigan. The locations and dates will be coordinated with
Michigan Department of Environmental Quality (MDEQ).
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TASK

RESPONSIBLE
AGENCIES

SCHEDULE

TASK NUMBER

Identify and contact non-
participating and sanctioned
communities using letters and
materials that encourage
participation in the NFIP

FEMA

July 2013

15

Write letters to affected
communities on Substantial
Damage provisions.

FEMA

July 2013

16

Provide outreach to insurance
agents to promote a better
understanding of the NFIP

FEMA

July 2013

17

Provide outreach to Tribes in

Michigan to promote hazard

mitigation plans and NFIP
articipation.

FEMA

July 2013

18

Provide two advanced floodplain
training modules: Post-disaster
Responsibilities, and Substantial
Improvement, Substantial
Damage to M| Districts.

MDEQ/FEMA

July = August 2013

19

Encourage local officials from
declared counties to participate
in Emergency Management
Institute course, L273: Managing
Floodplain Development Through
the National Flood Insurance
Pragram.

MDEQ/FEMA

July — August 2013

20
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18 COMMUNITY EDUCATION AND OUTREACH (CEQ)

Objective #1: Develop and Disseminate Hazard Mitigation Success Stories for Stakeholder
Outreach on the efficacy of coordinated mitigation planning.

LINKS TO GOAL #1: Support efforts to update state and local hazard mitigation (HM) plans where these
plans have expired or are nearing expiration, and support efforts to complete plans in local communities
that do not yet have them.

LINKS TO GOAL #2: Assist the State and local communities in promoting and successfully
implementing HM prajects.

The development and dissemination of HM success stories is identified as an objective in the
Michigan Hazard Mitigation Plan (HM objective 4.12, p. 600). That objective includes the
eventual update of Publication 106a, Michigan Hazard Mitigation Success Stories, which
currently documents their mitigation successes from 1998 through 2011,

A Community Education & Outreach (CEO) writer will be deployed to document hazard
mitigation success stories the State has identified, including several storm water management
projects in the declared disaster area that are reported to have performed well during the
April/May 2013 floods. The stories will be published in the FEMA best practices library and in
the second edition of the MSP/EMHSD Publication 106a, Michigan Hazard Mitigation Success
Stories (located on the MSP/EMHSD website). The State will also use these products for public
information purposes, in presentations and other forms of training, and for consideration in
updates of the Michigan Hazard Mitigation Plan.

TASK RESPONSIBLE SCHEDULE TASK NUMBER
AGENCIES

Develop best practice stories FEMA; August 2013

on successful projects in the MSP/EMHSD 21

declared disaster area.

V. HAZARD PERFORMANCE and ANALYSIS (HPA)

Objective #1: Promote effective HM through quantitative analysis of past projects.

LINK TO GOAL #2: Assist the State and its local communities in promaoting and successfully
implementing HM projects.

HPA will utilize quantitative methodology to produce a loss avoidance report concerning
completed mitigated properties. This report will demonstrate the value inherent in flood
mitigation involving either elevation or acquisition of flood-prone structures. MSP has
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identified several projects in the declared area to investigate for inclusion in the study:
Robinson Township, Ottawa County (9 homes acquired); Plainfield Township, Kent County (9
homes acquired); City of Wyoming, Kent County (3 homes acquired); and Ada Township, Kent
County (1 home acquired). A FEMA Reservist will be deployed to complete this task.

TASK RESPONSIBLE SCHEDULE
AGENCIES TASK NUMBER
| Develop loss avoidance reports | FEMA; August 30, 2013
| for identified communities in MSP/EMHSD 59

| the declared area using Region
| V benefit-cost methodology.

Objective #2: Provide technical assistance to the State as required regarding the application of
Section 406 mitigation measures an PA projects.

LINKS TO GOAL #4: Provide support and advocacy to PA to ensure the implementation of
Section 406 HM measures on all appropriate PA projects

TASK RESPONSIBLE SCHEDULE
AGENCIES
Fraﬁdéjﬁﬂﬁ";te'chni;ai assistance FEMA Ongoing
and{ér-ﬁaihihlgj upon request, to 2
maximize hazard mitigation
opportunities
Provide limited support for event | FEMA; MDEQ August-September
frequency assessments (primarily | USGS 2013 24
of rural streams) at the request of
PA , to assist BCA computations
9
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SUMMARY

The hazard mitigation objectives and tasks identified in this Hazard Mitigation Strategy will be
implemented through a robust FEMA/State partnership dedicated to preventing loss of life and
property to the residents of Michigan. JFO staff will be augmented with Region V staff and the
functions included in this strategy will ultimately be transferred to FEMA Region V. Depending
on the needs of its State partners, all tasks identified but not completed prior to the
demobilization of the Mitigation Branch will transition back to the State or Region for oversight
and monitoring.

Hazard Mitigati ing Grou
Matt Schnepp MSP/EMHSD State Hazard Mitigation Officer
Joel Pepper MSP/EMHSD Assistant State Hazard Mitigation Officer
Doran Duckworth MSP/EMHSD State Support Unit Manager / State Planner
Mike Sobocinski MSP/EMHSD Hazard Mitigation Planner
Mitch Graham MSP/EMHSD Hazard Mitigation Planner
Les Thomas Michigan DEQ State NFIP Coordinator
Byron Lane Michigan DEQ, Chief, Hydrologic Studies & Dam Safety Unit
Catrina Covino FEMA RV HM FPM&I Specialist
Ken Hinterlong FEMA RV HM HPA Specialist
Rick Foody FEMA RV HM Grants Specialist
Kirstin Kuenzi FEMA RV HM Planner
Ray Morgan FEMA HM Group Supervisor

10
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Attachments

1. Declared Counties Map and program availability for the disaster

: 7-25-/3
Mark Neveau Date

Federal Coordinating Officer
FEMA-DR-4121-M|

Cohnis Q&M ®/1/13

Capt. Chris Kelenske, State Coordinating Officer Date
FEMA-DR-4121-M|

Michigan Department of State Police

Emergency Management and Homeland Security Division

/M/M T=Z9-42

Christine Stack, Mitigation Division Director Date
U.S. Department of Homeland Security
FEMA Region V

11
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ATTACHMENT 1 - Declared Counties Map

Ontario

Legend

FEMA-4121.DR
Declaration Type

[ PaDesignated
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Hazard Mitigation Strategy for Federal Disaster #177:
2008 Severe Storms and Flooding
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FEMA-1777-DR-MI
Mitigation Action Plan

Declared July 14, 2008 for Allegan, Barry, Eaton, Ingham, Lake, Manistee,
Mason, Missaukee, Osceola, Ottawa, and Wexford County in the State of
Michigan

Michigan State Police
Emergency Management and
Homeland Security Division
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Mitigation Action Plan
OBJECTIVES AND PRIORITIES
FEMA-1777-DR-MI
Declared July 14, 2008

Backeround of Storm Event

Beginning on June 6, severe weather impacted twelve counties and two major population
centers in southwest and central Michigan. Impacted counties include Allegan, Barry,
Eaton, Ingham, Lake, Manistee, Mason, Missaukee, Osceola, Ottawa, Saginaw and
Wexford. The National Weather Service in Grand Rapids reported two flash floods that
exceeded the 100 vear threshold, confirmed three F1 (73 — 112 mph) ternadoes, and
severe thunderstorms with winds in excess of 100 mph. Rainfall totals were estimated
between seven and twelve inches by the National Weather Service. Rainfall occurred in
less than six hours exceeding the 100 year rainfall values of 3.5 inches in the affected
area. Flash flooding washed out roads, flooded crops, and caused moderate flooding on
local rivers and streams. Subsequently, this weather pattern produced additional severe
weather that impacted the same counties. The NWS confirmed that three tornadoes
impacted the area during this event. On June 8, a tornado with up to 100 mph winds
formed over north-central Eaton County and moved into the west side of Lansing
(Ingham County) before lifting. This tornado destroyed a cooling tower at a power plant
in Ingham County and significantly damaged another one. Severe thunderstorm winds of
up to 8C mph caused significant damage in East Lansing. A second tornado with winds
of 100 mph occurred on the same day and tracked for about eight miles across Osceola
County affecting Reed City and the Town of Evart. A third tornado touched down
several times with winds of 100 mph in Mason and Manistee Counties on June 12,
preceding flash flooding in the same areas. Severe thunderstorms produced wind bursts
of 80 to 110 mph on June 6, 2008. On June 7, storms produced 80 to 100 mph downburst
winds over two counties including the State Capitol building, and the City of Lansing. A
large severe thunderstorm. squall line affected all of the southwest Michigan on June 8,
with four counties affected by squalls of 75 to 100 mph (see Attachment A).

On July 7, 2008, Governor Jennifer Granholm requested a Federal Major Disaster
Declaration for the 12 affected counties within the State of Michigan. On July 14, 2008,
President George W. Bush designated the following counties eligible for Public
Assistance (PA) under FEMA-1777-DR-MI: Allegan, Barry, Eaton, Ingham, Lake,
Manistee, Mason, Missaukee, Osceola, Ottawa, and Wexford and statewide eligibility for
the Hazard Mitigation Grant Program (HMGP).
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Mitigation Objectives and Priorities

The objective of mitigation is to reduce future disaster losses through acquisition and
relocation of hazard-prone structures, structural retrofitting, mitigation education of
community officials and residents, wise land use and development practices, prudent use
of resources and funding, and encouragement of National Flood Insurance Program
(NFIP) implementation and compliance, among other measures. Mitigation measures can
also be implemented on public facilities through the use of Section 406 mitigation under
the PA program.

This Hazard Mitigation Action Plan lists specific objectives and priorities that are divided
into four categories: Hazard Mitigation Grant Program; Promotion of Section 406
mitigation through the PA Program; Promotion of Local Mitigation Planning; and
Outreach/Best Practices.

Hazard Mitigation Grant Program

Michigan’s priority for the HMGP is two-fold. First, the State would like to fund several
projects that were not funded during the Fiscal Year 2008 grant cycle under the Pre-
Disaster Mitigation (PDM) Program. These projects involve mitigation planning and
activities to reduce future flood damages (such as acquisition and removal of flood prone
structures from the floodplain). Supporting mitigation planning efforts and removing
flood prone structures from floodplains is consistent with priorities in the Michigan State
Hazard Mitigation Plan. Additionally, selecting these projects benefits the 1777-DR-MI
HMGP in that the projects are already developed which will allow for quicker
implementation of the program. The second State priority for the HMGP is to provide
the declared counties and local communities with the opportunity to mitigate losses or
potential future losses. If an insufficient number of eligible, cost-effective projects are
identified within the affected counties to utilize the remaining funds, other applications
from throughout the state will be considered for funding.

Mitigation opportunities within the declared area are of critical importance. Even though
the projects outlined under the first priority may not be from the declared area, there are
ample mitigation resources available to the declared counties. Prior to the initiation of
the HMGP, declared counties will benefit from mitigation actions taken under the Section
406 mitigation under the PA program (which will be discussed later in this document).
Also, the Fiscal Year 2009 Hazard Mitigation Assistance (HMA) application period is
currently open. Applicants from the declared counties will be able to submit applications
for funding under the various Hazard Mitigation Assistance programs (also discussed
later in this document), likely in advance of the 1777-DR-MI HMGP open application
period.

Given that a significant portion of the damage associated with 1777-DR-MI resulted from
tornadoes, Michigan may choose to exercise the option to increase the HMGP five
percent initiative to ten percent for tornado safety related projects, according to the
Michael Armstrong Policy Memo dated August 18, 1998 (Attachment B). Ultimately,
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the Michigan Citiien—Community Emergency Response Coordinating Council
(MCCERCC) will determine priorities for the 1777-DR-MI HMGP funding and may
elect to maximize the available funding for this group of projects.

The state does not plan on expediting the HMGP application process. HMGP processing
will take place within the state and regional office. The state must submit its HMGP
application within 12 months of the disaster declaration.

Prioritize and select projects that meet the goals | MSP 7/14/2009
and requirements of the HMGP for 1) non-

funded Fiscal Year 2008 PDM projects and

2) the declared counties 3) non-declared

counties.

FEMA will provide technical assistance on FEMA 7/14/2009

HMGP applications throughout the grant
application cycle.

State mitigation staff will update the State MSP 9/30/2008
Administrative Plan for 1777-DR-MI in
accordance with new FEMA management cost
rules.

Brief the MCCERCC on the proposed HMGP MSP 8/19/2008
strategy and seek approval of the proposed
priorities.

Hazard Mitigation Assistance Non-disaster Grant Programs

Under the Pre-Disaster Mitigation Program (PDM), Flood Mitigation Assistance program
(FMA), Repetitive Flood Claim program (RFC), and Severe Repetitve Loss program
(SRL) funding opportunities may be available to support mitigation efforts in the
declared counties and elsewhere in the State of Michigan. The Michigan State Police
Emergency Management and Homeland Security Division (MSP/EMHSD) will promote
the program throughout the state and solicit applications. Applications will be reviewed
and prioritized by the MSB/EMHSD and MCCERCC and forwarded to FEMA for
funding consideration. Fiscal Year 2009 FEMA deadline for PDM grant applications is
December 19, 2008.
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Section 406 Mitigation Coordination with Public Assistance Program

Under the Robert T. Stafford Disaster Relief and Emergency Assistance Act, FEMA has
the authority to fund the restoration of eligible public facilities that have sustained
damages due to a Presidentially declared disaster. In Region V, Public Assistance is the
lead division for all Section 406 mitigation measures but the Mitigation Division will
suppert all PA 406 mitigation opportunities within the declared areas. Section 406 of the
Stafford Act contains a provision for the consideration of funding additional measures
that will enhance a facility’s ability to resist similar damage to future events. The
mitigation measures must be related to eligible disaster-related damages and must
directly reduce the potential for future, similar disaster damages to the eligible facility.
Mitigation measures must be determined to be cost-effective through any of these three
measures: 1) mitigation measures may be to up to 15 percent of the total eligible cost of
the repair work on a particular project; 2) certain mitigation measures have been
determined to be cost effective, as long as the mitigation measure does not exceed 100
percent of the eligible cost of the repair work on the project; or 3) for measures that
exceed the above costs, a FEMA approved benefit/cost module may be used. Michigan
would like to promote Section 406 mitigation on every Project Worksheet where there is
an opportunity. ‘

Promotion of Section 406 mitigation throughout | MSP/FEMA ongoing
affected counties through community outreach
at Applicant Briefings and community
questions to lead agencies

The Mitigation Branch will provide technical FEMA ongoing
guidance to the PA Branch as requested for
Section 406 Mitigation Issues

Promotion of T.ocal Hazard Mitigation Planning

The State Standard Hazard Mitigation Plan was approved on March 27, 2008. The State
is eligible to receive HMGP funds based on 15 percent of the total estimated eligible
Stafford Act disaster assistance. The Governor has requested that the HMGP be made
available statewide. Local communities can choose to participate within a multi-
jurisdictional plan or county plan. After FEMA approval, each community within the
multi-jurisdictional plan must adopt the plan before they are eligible for HMGP project
grants. Within the 11 declared counties, 7 counties (Allegan, Barry, Eaton, Ingham,
Mason, Missaukee, and Ottawa) have approved and adopted local mitigation plans, 3
counties (Lake, Manistee, and Wexford) have plans that meet requirements but either
have never been formally adopted or have been adopted with documentation submission
and FEMA acceptance still in process, and 1 county (Osceola) has a plan that has been in
revision since 2005 (See Attachment C). Counties in Attachment C can be listed in both
the approved and adopted category and the plans pending adoption category depending
on whether the local communities have adopted the multi-jurisdictional county plan.
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Promote adoption of Local Mitigation Plans
(LMP) in affected communities that meet
requirements but have not been formally
adopted through community outreach
Promote adoption of LMPs throughout State of | MSP 12/31/2008
Michigan \
Analyze the necessity of updates to LMPs in MSP 12/31/2008
counties with plans expiring within the next two -
years ,
Meet with Osceola County to facilitate the MSP 8/1/2008
completion of their local hazard mitigation
plan.

Provide technical / direct planning assistance to | MSP 12/31/2008
Osceola County, as required, to aid in the
completion of a federally-approvable and DMA
2000 compliant hazard mitigation plan for the
county.

Ouireach/Best Practices

‘When disasters occur, local officials and citizens have heightened awareness of the need
to protect people and property from devastating losses. By highlighting how mitigation
can provide additional protection against future risk and losses, individual citizens,
businesses, and government leaders may be inspired to take positive action. Outreach
activities and the promotion of mitigation “best practices” can increase awareness and
enhance the likelihood of the success of mitigation measures.

Coordinate mitigation activities with on-going | FEMA On-going
External Affairs Outreach Program '

Document success stories, as requested by the FEMA 12/15/2008
state, to promote mitigation activities.

National Flood Insurance Program {(NFIP) Coordination

The FEMA Floodplain Management and [nsurance Branch (FM&I) and the Michigan
Department of Environmental Quality (MDEQ) coordinated to determine the appropriate
level of NFIP field-driven tasks. Given the nature of the event, subsequent preliminary
damage assessments, and the delineated floodplains within the declared counties an
agreement was reached that adequate follow-up-could be achieved through combined
efforts directed from the respective Federal and State offices. FM&I and MDEQ will
support disaster activities through existing networks with no staff deployment at the Joint
Field Office or participation in the Mitigation Action Plan.
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Mitigation Action Plan Team Members

State of Michigan:
Doran Duckworth
State Support Unit Manager and State Planner

Matt Schnepp
State Hazard Mitigation Officer

Joel Pepper
Assistant State Hazard Mitigation Officer

Mike Sobocinski
Hazard Mitigation Planner

Federal Emergency Management Agency:
Norbert Schwartz

Mitigation Division Director

Anna Pudlo
Hazard Mitigation Assistance Branch Chief

Nicholas Mueller

Hazard Mitigation Officer
Heidi Kirkman

Hazard Mitigation Officer

tinidin— A ot e

William Moore Anthony P. Katarsky
Federal Coordinating Officer State Coordinating Officer

Photo on Cover- 6/08/2008 Lansing, Michigan- Storm damaged cooling towers at the
Board of Water and Light’s Eckert’s Power Station near Moore’s River Drive. Lansing
State Journal.
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Attachment B

Federal Emergency Management Agency
Washington, D.C. 20472

AUG 18 j998
. EL-15
MEMORANDUM FOR: Regional Direclors
Regions I-X
ATTENTION: Mitigation Division Directors

tlesed /K e
FROM: ) Michzel J. @ﬂ
for Mitigation

Associate Dircctos

SUBJECT: Use of Hazard Mitigation Grant Program (HMGF) for Measures
to address Tormado Safety -

The high incidence of tornadic activity associated with the 1997/1898 El Nino weather pattern
Tias led t¢ unusual loss of life and propéry damage. These recent disasters have made apparent
the need for zdditional funding for warhing systems that cannot be accommodated by existing
PIOZLAIS.

While the Federal governmient cannet indefinitely suppert warning system acquisition, I want
to be responsive to these unusual needs and I will allow States that have reccived a Presidential
disaster declaration for tornadoes to use up to 10% of the total available HMGP funding, at
their discretion, for hazard mitigation measures to address the unique hazards posed by
tornadoes. This policy essentjally increases the 3% set-aside initiative funding by an additional
5% to allow for tornado-related projects.

To quzlify, States must develop 2 comprehensive plan to address warning of citizens (ensuring
90% coverage), furthering the “safe room”™ copcept construction or rehabilitation of
residences or commertial structures, and address the issue of sheltering in mobile home parks.
The plan must also have a comapenent addressing hew the State will implement an ongoing
public education program so that citizens are aware of warning systems and their meaning
(including the availability of in-home shelter designs).

FEMA also encourages the use of the NOAA weather radjo system as a reliable and cost-
effective means of providing timely warning to the public. Additionally, NOAA has agreed to
maintain transmission points. Maintenance of waming systems will not be an eligible expense.

As with standard EMGP projects, a projéct type 1o be funded from the 10% portion of the
HMGP must be identified in the Swte’s hazard mitigation plan and fulfill the goal of the
program, that is, to reduce or prevent furure damage t0 property and 1o reduce or prevent loss
of life or injury from tornadoes. -However, tornado mitigation projects or measures, such as
warning systems, ligible within this 10% portion of the HMGP are often difficult w evaluate
against radirional quantifative program €ost effectiveness and eligibility criteria. Cénsequently,

" in Bieu of a benefit-cost analysis, the State should include & narritive that identifies the

o
i

21 2002,32° N0
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mitigation benefits and indicates that there is a reasonable expectation that firinre damage or
. loss of life or injury will be reduced or prevented. Finally, these projects will have to be

reviewed for compliance under the National Environmental Policy Act and other federal

environimentally-related laws, ' '

In the interest of expediting the closeour of older disasters, this policy applies to all open
disasters of any kind declared prior to Fiscal Year 1998. It also applies to 2ll Fiscal Year 1998
and future declarations in which tormadoes or high winds played a role. This policy will
terminate vpon FEMA's adoption of HMGP regulatery changes published as a proposed rule in
the Federal Register on May 1, 1998, which states that warning systems may only be funded
from the 5% Initiative. We anticipate that this rule will be finalized by the end of the calendar
year. Mew disaster declarations afier the effective date of the Final Rule will operate under the
original 5% Initlative guidelines.

Attached for your conivenience is a sample letter conveying this pelicy to the State Directors,
If you have any questions, please call Robert F, Shea at (202) 646-3619 or Donna M. Dannels %
at (202) 646-3662. -

Attachment

¥2 E0P S¥IDT ZOSE.8TTMOL
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Attachment C

Local Mitigation Plan Status

Approved and
Adopted

" Plans Pending Ad'-option

Plans in Revision

Allegan County
Allegan County
Dorr Township
Douglas, City of
Laketown Township
Monterey Township
Otsego, City of
{Qverisel Township
Salem Township
Saugatuck, City
Saugatuck Township
Watson Township
Barry County
Barry County
Hastings, City of
Hope Township
Thornapple Township
Eaton Co.
Bellevue Township
Benton Township
Brookfield Township
Carmel Township
Chester Township
Delta Township
Eaton Township
Eaton Rapids Township
Hamlin Township
Kalamo Township
Lansing City of
Roxand Township
Sunfield Township
Vermontville Township
Walton Township
Ingham County
Lansing, City of
Mason County
Mason County
Amber Township
Branch Township
Custer Township
Custer, Village of
Eden Township

Allegan County
Allegan, City
Casco Township
Cheshire Townshlp
Fennville, City of
Fillmore Township
Ganges Township
Gun Plain Township
Heath Township
Holtand, City of
Hopkins Township
Hopkins, Village
Lee Township
Leighton Township
Manlius Tewnship (sanctioned)
Martin Township
Martin Village
Otsego Township
Plainwell, City of
Trowbridge Township
Valley Township
Wayland City of
Wayland Township
Barry County
Assyria Township
Baltimore Township
Barry Township
Carlton Township
Castleton Township
Freeport, Village of
Hastings Township
Irving Township
Johnstown Township
Maple Grove Township
Middleville, Village of
Nashwille, Village of
Crangeville Township
Prairieville Township
Rutland Charter Township
Woodland, Village of
Woodland Township
Yankee Springs Township
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Fountain, Village of
Free Soil Township
Free Soil, Village of
Hamlin Township
Ludfngton, City of
Meade Township
Pers Marquette Township
Riverton Township
Scottville, City of
Sheridan Township
Shérman Tawnship
Summit Township
Victory Township
Missaukee County
Ottawa County
Ottawa County
Chester Township
Ferrysburg, Gity of
Grand Haven Tewnship
Grand Haven, City of
Holland Township
Hudsonville, City of
Jamestown Township
Polkton, Charter Township
Port Sheldon Township
Wiright Township
Zesland, City of

Eaton County
Beilevue, Village of
Charlotte, City of
Dimondale, Village of
Eaton Rapids, City of
Grand Ledge, City of
Muliiken, Village of
Olivet, City of
Oneida Townshig
Potterville, City of
Sunfield, Village of
Vermontville, Village of
Windsor Township
Ingham County
Alaiedon Township
Aurelius Township
Bunker Hill Township
Dansville, Village of
Delhi Tewnship
East Lansing, City of
Ingham Township
Lansing Township
Leroy Township
Leslie Township
Leslie, City of
Locke Township
Mason, City of
Meridian Township
Onondaga Township
Stockbridge Township
Stockbridge, Village of
Vevay Township
Webberville, Village of
Wheatfield Township
White Oak Township
Williamston Township
Williamston, City of
Lake County
Baldwin, Village of
Chase Township
Cherry Valley Township '
Dover Township -
Eden Township
Elk Township
Ellsworth Township
Lake Township
Luther, Village of
Newkirk Township
Peacack Township
Pinora Township
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Pleasant Plains Township
Sauble Township
Sweetwater Township
Webber Township
- Yates Township
Manistee County
Manistee County
Arcadia Township
Bear Lake Township
Bear Lake, Ciiy of
Brewn Tewnship
Cleon Township
Copemish Township
Dickson Township
East Lake, village
Filer Township
Kaleva, Village
Manistes Township
Manistee, City of
Mapte Grove Township
Marilla Township
Norman Township
Onekama Township
Onekama, City of
Pleasanton Township .
Springdale Township
Stronach Township
Mason County
Logan Twp (Suspended Community)
Missaukee County
Aetna Township
Blecomfield Township
Buiterfield Township
Caldwell Township
Clam Union Township
Enterprise Township
Forest Township
Helland Township
Lake City, City
Lake Township
McBain, City
Norwich Tawnship
Pioneer Township
Reeder Township
Richland Township
Riverside Township
West Branch Township
Ottawa Co
Allendale, Charier Township
Blendon Township

—
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Coopersville, Village of
Crackery Township
Georgetown Township
Holland, City of
Olive Township
Park Township
Robinson Township
Spring Lake Township
Spring Lake, Village of
Tallmadge Township
Zeeland, Charter Township
Wexford County
Antioch Township
Boon Township
Buckley, Village of
Cadillac, City of
Cedar Creek, Township
Cherry Grove Township
Clam Lake Tewnship
Colfax Township
Greenwood Township
Hanover Township
Haring Township
Harrietta, Village of
Henderson Township
Liberty Township
Mesick, Village of
Selma Township
Slagle Township
South Branch Township
Springville Township
Wexford Township
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Hazard Mitigation Strategy for Federal Disaster #1227
2004 Southern Michigan Severe Storms / Flooding
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FEMA-1527-DR-MI

Hazard Mitigation Strategy

Declared June 30, 2004 for Barry, Berrien, CasspraGenesee,
Gladwin, Ingham, lonia, Jackson, Kent, LivingstoMacomb,
Mecosta, Muskegon, Oakland, Ottawa, Saginaw, Saridhiawassee,
St. Clair, St. Joseph, Washtenaw and Wayne Countiglschigan
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MITIGATION STRATEGY - FEMA-1527-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce futureaditer losses through acquisition and relocatiohaafrd-prone property, structural
retrofitting, mitigation education of community @ffals and residents, wise land use and land dpwedat practices, prudent use of
resources and funding, and encouragement of Natidoad Insurance Program (NFIP) implementation aochpliance, to name just
a few measures that have been successful. Td assisnunities in Michigan with mitigation efforte shat the environment is safer
and has a reduced risk from disaster damage, tlo&vfiog objectives must be accomplished:

1. Mitigation opportunities will be identified, pridized and selected for implementation:

* The initial mitigation opportunities and recommetioias identified during the damage assessment psoitemany of the
affected communities include the following (notéid in any particular order):

A. Acquisition and relocation or retrofitting anldddproofing (including elevation) of substantiatlgmaged structures
located in flood prone areas.

B. Applying the best methods to properly anchad/anelevate or flood proof fuel oil tanks or propagas tanks at
homes and businesses.

C. Floodproofing roads, bridges, culverts and othddlipdacilities located in floodplains or other éidprone areas.

D. Armoring erosion prone stream banks to preventnsexdtiation and to otherwise ensure maximum hydraalpacity
is maintained.

E. Community outreach and education to promotedflpooofing methods in residential and commercialctires,

focusing on elevation and/or relocation of utitiand mechanical systems in basements or otheerallle areas.
Resource packets of information about flood mitwatwill be put together and mailed out to 858 estand
university libraries in Michigan. The informatiqrackets will be publicized by press release so thatpublic
knows the information is available for review. Atitthally, a FEMA flood proofing flyer will be post on the
Emergency Management Division web site with a tmladditional information on FEMA'’s web site.

F. Completion of all-hazard mitigation plans as regdiunder the federal Disaster Mitigation Act of @00

G. Retrofitting of public and private facilities todece future wind damage through the applicatioproper structural
wind engineering measures or construction of “safens” and shelters.

H. Vegetation management, with an emphasis on thélestaent and/or improvement of community urbare&ry
measures.

l. Community outreach and education to promote wirgistant building practices, the construction offésepoms”
and community shelters, and proper urban foresthrtiques and practices. Resource packets ofhiation about
wind mitigation will be put together and mailed ot 858 state and university libraries in MichigarThe
information packets will be publicized by presseese so that the public knows the information iailakle for
review.

2. Financial resources, including disaster assistpnegrams such as the HMGP, and funds from othée stad federal programs,
will be maximized:

e If the minimum threshold for the Federal Highwaymidistration (FHWA) Emergency Relief Program is mespectors will
make every effort to include appropriate mitigatiaasures in restoring damaged Federal-Aid roadi®adges.

* Under the Small Business Administration (SBA) disaoan program, low interest loans will be mageilable for repairs
and mitigation upgrades to damaged structures.

« Under the Natural Resource Conservation ServicedQ8)REmergency Watershed Protection Program, apigtepnitigation
measures will be implemented to remove any andha#lats (urgent and compelling) resulting from srddvatershed
impairment. In addition, supplemental funding v requested to implement appropriate mitigaticasares at other
damaged, impacted or threatened sites (not comrsidengent and compelling) in the absence of fundinder the FEMA
Public Assistance Grant Program.

821
Attachment F — Hazard Mitigation Strategies for &mdly Declared Disasters



Under the U.S. Army Corps of Engineers (USACE), @wing Authorities Program (CAP) and other posifl damage and
shoreline erosion (Section 14) mitigation/protettauthorities and programs, appropriate mitigatr@y be implemented to
assist the affected local governments in reducinglmninating future damage and impacts caused|dbgding and/or
shoreline erosion.

At the State’s discretion, up to seven percent (8%@vailable HMGP funds will be earmarked to faate the development
of local hazard mitigation plans in the declareshdter area and in other communities in the region.

Under the HMGP, funds will be earmarked as appaterio acquire / relocate substantially damagedttstres located in
flood prone areas.

Under the Pre-Disaster Mitigation Program — Contjweti(PDMP-C), funding opportunities may be madaible to
support mitigation efforts in the declared area alsgwhere throughout the State of Michigan. CFEERIA announces the
combined FY04 and FY05 PDM-C, the EMD/MSP will prata the program throughout the state and soligiliegtions.
Received applications will be reviewed by the EMIZP®) prioritized and forwarded to FEMA for fundingnsideration.

Under the Flood Mitigation Assistance Program (FMAfands will be made available to eligible apptiteas appropriate
(at the discretion of the State) to support mitmaplanning as well as projects designed to aegaird demolish / relocate
repetitive flood loss structures under the Natidfdlabd Insurance Program (NFIP).

Voluntary organizations (i.e., Red Cross, Salvattomy, etc.) will be requested to provide (as ajpiate and in keeping
with their organizational mission) financial anchet resources to promote and facilitate the impieaten of mitigation
measures in individual damaged homes.

3. Long-term mitigation will be ensured through contpesive and prudent public health and safety meadiie., floodproofing
utilities, mechanical systems, and fuel oil / pnopdanks at residences and businesses), locairgjtdactices, and floodplain
management.

STRATEGY

The mitigation strategy for promoting and achievitagard mitigation in this disaster will be focusedthe following areas (not listed
in any particular order):

Public health and safety measures.

Coordination with the FEMA HMGP and ONA, the FHWAnErgency Relief Program, the NRCS Emergency Watersh
Protection Program, and the USACE Advance Mead@regram and other flood repair and mitigation arities.

Community administered floodproofing measures.

Mitigation project development.

National Flood Insurance Program promotion anddlbazard identification.

Promoting disaster resistant communities throughRtre-Disaster Mitigation Program, Flood Mitigatiéssistance Program,
the NFIP Community Rating System, and through logiéigation plan development.

Community mitigation education and outreach.

Public health and safety measures

Assist community officials and residents in ideyitify appropriate floodproofing solutions for furieac water heaters, fuel oil
and propane tanks, utilities and other mechanigstems that will ensure public health, safety aadegal welfare. FEMA
Mitigation Disaster Assistance Employees (DAES) peovide written guidance materials directly toiindual homeowners
through community outreach at Disaster Recoveryt&@en(DRCs), through the media, through the dissatian of
information packets being made available at 858n\d@n libraries, or through other appropriate aesnu8/31/04)

Assist community officials and residents in ideyitify appropriate structural wind engineering andetation management
solutions that will reduce future wind damage tanks, businesses and community facilities. FEMAigdiion DAEs can

provide written guidance materials directly to widual homeowners through community outreach aafieyr Recovery
Centers (DRCs), through the media, through theedigzation of information packets being made avéglah 858 Michigan

libraries, or through other appropriate avenu@31(04)

The MHMCC will meet on August 18, 2004 to discussuies associated with this disaster and possilgeraomities to
mitigate threats to public health and safety thiotige grant programs administered by the EMD/M3Re MHMCC has a
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representative from the Michigan Department of Emvinental Quality (MDEQ) floodplain management peog. Public
health and safety issues pertaining to the floashatges in individual homes and businesses relatédigalisaster can be
discussed and suggestions taken from the MDEQ septative. The MHMCC has a representative from Mhehigan
Department of Natural Resources (MDNR), which adsténs the statewide urban forestry program. Rukdifety issues
related to tree damage within public rights-of-visam this disaster can be discussed and suggegti&as from the MDNR
representative. The MHMCC can also solicit suggest pertaining to structural wind engineering nueas from the
Michigan Department of Labor and Economic GrowttDIMEG), which oversees the statewide implementatibthe State
Construction Code.

Coordination with the other activerelief programs

THE FIRST TWO BULLETS OF THIS SECTION CONSTITUTED P ART OF THE STATE'S
ORIGINAL STRATEGY FOR THIS DISASTER. UNFORTUNATELY , DUE TO PROGRAM
ISSUES AND CONSTRANTS, MITIGATION FUNDING UNDER THE INDIVIDUAL HOUSING
PROGRAM, OTHER NEEDS ASSISTANCE (ONA) WAS NOT INCLUDED WITH THIS
DISASTER. THEREFORE, THESE TACTICS WERE UNABLE TO BE CARRIED OUT. THEY
ARE BEING LEFT IN THE STRATEGY FOR HISTORICAL PERSE PCTIVE WITH REGARD
TO MICHIGAN'S STATE HAZARD MITIGATION PLAN.

* FEMA Mitigation DAEs will provide guidance to ONApalicants (through DRCs, the media and other apjatgavenues)
that promotes mitigation measures for individuahles and businesses and specifies the types of reedhat are potentially
eligible for funding under the ONA (i.e., back flgwevention devices, sump pumps, etc.). (8/31/04)

» Coordinate with FEMA ONA inspectors to ensure thppropriate mitigation measures are allowed andifspe for
damaged homes. This is best achieved by the F&€ngl a high priority on ONA mitigation activitiesxd conveying that
priority to inspectors in the field via the IA Irnsgtion Services Coordinator. Inspectors in thil fraust be provided with
appropriate guidance about eligible mitigation softat should be included in inspection reportshe FEMA Deputy
Coordinating Officer (FCO) for Mitigation shouldsal review the ONA inspection report trends (i.lee, percent of all ONA
applicants that have specified mitigation measur@®nsure that mitigation measures are being fipedn all appropriate
circumstances and for all appropriate types of dgmd7/30/04)

» Coordinate with FHWA inspectors to ensure that apgate mitigation measures are being considereddmaged Federal-
Aid roads and bridges being repaired under the FHEWergency Relief Program. This is best achiewedhdving the
Michigan Department of Transportation (MDOT) Emerge Manager monitor and evaluate the decisionsgbriade by
FHWA inspectors in the field. If mitigation measarare not being considered, the FEMA Deputy FGQ/itigation should
contact the FHWA and request that mitigation besadered where appropriate and cost-effective. 1(8/48)

» Coordinate with NRCS inspectors to ensure that gpate mitigation measures are being considereclbsites being
restored under the NRCS Emergency Watershed Pimidetogram and other activated programs. Thize® achieved by
having state mitigation staff monitor and evaluate decisions being made by NRCS inspectors ifiglkieand central office
program staff in Lansing. If mitigation measures aot being considered, the FEMA Deputy FCO fordid Mitigation
should contact the NRCS and request that mitigdi@nonsidered where appropriate and cost-effec(i8&1/04)

» Coordinate with the U.S. Army Corp of Engineers ACE) on the possible development of flood contnaj@cts within or
benefiting the declared area. (8/31/04)

Community-administered floodproofing and structural retrofitting measures

* Invite communities to establish and administeraally based floodproofing program that would pravigliblic education on
proper floodproofing techniques, and provide gratatsindividual home and business owners wishingrdtofit their
structures to reduce future flood damage. Thiseist achieved by encouraging communities to develmh a program by
participation in the local hazard mitigation plammiprocess. Appropriate projects identified in fflan (or in some
instances, for participation in 1527-DR-MI HMGP, 8 FMAP, or FY04/05 PDM-C, before the plan is coat@) may be
proposed under future grant cycles of the HMGP, Ryland PDM-C. The program could be implementedaaiministered
by an existing local department, such as the Imgldplanning or public works department, who wold responsible for
disbursing grants, monitoring work, providing teiah assistance, and providing program statusedtate. (8/31/04)
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Note: floodproofing methods could include but ao¢ limited to the following:

Acquisition and demolition / relocation of floodpm structures.

Elevation of floodprone structures above the blsmiflevel (100-year flood).

Elevation and secure mounting (as appropriate peéiment fuel oil tanks to prevent tank rupturegndutooding.
Elevation and secure mounting (as appropriate pokyard propane tanks to prevent tank rupturesigdidoding.
Installation of standpipes, sewer backflow (chegiyes, or revised plumbing to include an ejectosump pump
for basements.

Elevation of electrical system components includiegvice panels, meters, switches, and outletsnhgteasily be
damaged by floodwater.

v' Elevation or relocation of HYAC equipment, wateater, and washer / dryer.

SNENENENAN

\

Invite communities to establish and administer eally based structural retrofitting program thatubeb provide public
education on proper wind engineering techniques @wdponents, and provide grants to individual hand business
owners wishing to retrofit their structures to reeduture wind damage. This is best achieved lep@mmging communities
to develop such a program by participation in tieal hazard mitigation planning process. Apprdprj@ojects identified in
the plan (or in some instances, for participatiod%27-DR-MI HMGP, FY04 FMAP, or FY04/05 PDM-C, beé the plan is
complete) may be proposed under future grant cyofeshe HMGP, FMAP, and PDM-C. The program could b
implemented and administered by an existing loegdadtment, such as the building, planning or pusticks department,
who would be responsible for disbursing grants, itooing work, providing technical assistance, andviding program
status to the State. (8/31/04)

Mitigation project development

Information from the PDA, the Michigan Hazard Matgpn Plan (MHMP) and local mitigation plans (coeteld or partially-
completed), the NFIP, and other state agencies ubstantial development interests in the declared) will be used to help
identify the communities that should be contactedcerning the possibility of mitigation opportuegi under the HMGP and
other state and federal programs. (8/31/04)

FEMA Mitigation DAEs will review the PDA damagedrgtture inventory to identify structures that magvé been
substantially damaged. Those structures will detfa State’s discretion) specifically targeted foitigation assistance.
(7/30/04)

Acquisition of substantially damaged structured Ww# the top priority mitigation project type undire HMGP for this
disaster. Based on information provided by logdtsuof government on substantially damaged strastustate mitigation
staff and/or FEMA Mitigation DAEs will coordinate ith communities to determine interest in the HMGRI,awhere
appropriate, help to develop project applicatiansacquisition of substantially damaged structur€ee MHMCC and state
mitigation staff will immediately review and evateaproposed mitigation projects for the acquisitioi substantially
damaged structures and submit them to FEMA forifugndonsideration under the HMGP for this disas{@&/31/04)

The MHMCC will coordinate with the Michigan EconaniDevelopment Corporation, the Michigan State Hogisi
Development Authority, and other appropriate stagencies concerning communities with a substaimiestment of state
financial resources, in order to determine if aiddél mitigation partnering opportunities are ashie. (Ongoing)

Whenever possible, mitigation projects will be ipmrated into larger, ongoing or planned commupityjects (as long as
the larger project will be completed in a timelynmar and mitigation benefits can be fully retaine@ngoing)

Upon identification of communities particularly gable for mitigation, federal and state time ansbreces permitting, local
officials will be contacted to determine the lewélocal interest in developing a partnership tduee the community’s future
risk from flooding and severe storms. FEMA Mitigat DAEs and/or state mitigation staff will condwite visits with

interested communities, at the State’s discretiuh w&ithin available personnel resources, to gaimmagment in developing
projects and implementing appropriate mitigationamges. The DAEs and/or state mitigation staff fuihction as a
technical resource to the community to help idgntifoblems that should be addressed by each nitigateasure, and
financial assistance opportunities through fedestake and private sector programs. (8/31/04)

For HMGP funds not allocated to projects for theuasition of substantially damaged structures, MHéMCC and state
mitigation staff will review, evaluate, and prigze proposed mitigation projects and select thosgepts that will be
submitted to FEMA for funding consideration undee tHMGP for this disaster. (12/31/04)
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To ensure that the State has appropriate admitivgrenechanisms in place to implement the HMGP tineely manner,
FEMA will make an initial review of Michigan’s exiag HMGP State Administrative Plan (approved fdil3-DR-MI) to

identify areas that may require an update due ¢entechanges in federal laws, regulations, ruleicips, and program
guidance. FEMA should also consider recent auddirigs within the region that may be importanttmsider during the
plan update. (7/30/04)

State mitigation staff will update the HMGP Statdministrative Plan for 1527-DR-MI in accordancehwihe FEMA plan
review. (8/31/04)

NFIP promotion and flood hazard identification

FEMA Mitigation DAEs and the Michigan Departmentkxivironmental Quality (MDEQ) will review the NFFarticipation
status of the declared counties in order to detarfiadditional NFIP promotion opportunities exi¢7/30/04)

(Note: As the table on the following page indicatesthe 19-county declared area there currentyatotal of 283 NFIP
participating communities and 15,704 NFIP poligiresffect, providing in excess of $2 billion in @rage.)

Flood Insurance Coverage in Affected Counties

COUNTY Number of NFIP  Number of NFIP Approximate Total NFIP
Policies in Effect Participating Number of Coverage
Communities Communities in (in$)
County*

Barry 159 10 21 15,291,900
Berrien 346 27 39 42,847,300
Cass 8 3 20 991,200
Genesee 461 24 32 62,989,700
Gladwin 25 2 17 2,566,800
Ingham 920 14 24 130,577,200
lonia 101 8 26 8,868,600
Jackson 151 8 27 24,167,900
Kent 659 15 35 96,236,400
Livingston 320 7 20 51,743,200
Macomb 3,690 19 26 485,325,600
Mecosta 38 5 20 3,908,300
Oakland 1,717 41 58 291,410,100
Ottawa 318 19 24 51,444,100
Sanilac 22 8 39 2,847,800
Shiawassee 353 10 27 27,388,900
St. Clair 1,526 18 31 203,377,500
St. Joseph 124 9 24 14,393,700
Wayne 4,766 36 41 491,737,400
TOTALS: 15,704 283 551 2,008,113,600

*Note: the number of communities is considered fagpnate” because some communities lie in more thaa county. Therefore,
some were classified in one declared county ratiem another (for example, Grosse Pointe Shorescaiasted in Wayne County
but not Macomb), and communities situated in bablated and non-declared counties were includdtid@rdeclared county totals
above.

Six of the listed affected counties (Berrien, Kaviacomb, Oakland, Ottawa, and Wayne) are curramijergoing county
wide flood insurance map reviews for updating aesv map production under Michigan's business plantife current
FEMA Map Modernization initiative. Six other afted counties (Cass, Genesee, Livingston, SanilacCIgir, and St.

Joseph) are identified as priority counties fordwmting flood insurance reviews, studies and updafgency coordination
will occur through consultation with the NFIP Stateordinator when flood damaged areas are idedtified that information
should be considered during the current and futotenty wide studies under the Map Modernizatiotidtive. Additional

coordination between FEMA and the state will ocalnen flood damaged areas are identified and nedzk toonsidered
during plan development activities under the fedBrsaster Mitigation Act of 2000, project developm activities under the
HMGP, FMAP, and PDMP-C, and disaster rebuildingréf that comply with minimum state and federabflodamage
prevention standards. (10/1/04)
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MDEQ staff will provide technical assistance todbffoodplain administrators as needed. (Ongoing)

MDEQ staff will, as needed, conduct NFIP briefingsinform local floodplain administrators of NFIRsponsibilities.
(Ongoing)

FEMA will mail letters to affected communities redang immediate substantial damage determinati@sgoing)

FEMA will identify (with MDEQ input) priorities forpossible enforcement actions regarding floodplaamagement under
the NFIP. (Ongoing)

MDEQ, EMD/MSP and FEMA will review repetitive floobss data for potential acquisition, elevationfloodproofing
sites. (7/30/04)

There are four communities located in the 19-coulibaster area that have special flood hazard adeasified but either
have withdrawn from or are not participating in thEIP. Those communities are: Village of StevellesyBerrien County);
Township of LaGrange (Cass County) — withdrawn fromogram; Village of Silver Creek (Cass County) ithdrawn from
program; Village of New Lothrop (Shiawassee Countiihe FEMA Mitigation DAEs and the MDEQ will comtiathese
communities to inquire about their interest in jogthe NFIP.

Promoting disaster resistant communities through the PDMP-C, FMAP, CRS and mitigation plan development

State mitigation staff and the MHMCC will coordirathe use of PDMP-C funds, as appropriate, to ptemmtigation plan
development and project development in the declamdhties to reduce future risk from flooding arelexe storms.
(12/31/04)

State mitigation staff and the MHMCC will coordieathe use of FMAP funds, as appropriate, to promatigation plan
development and project development in the decleoedties to reduce future risk from flooding. @2I04)

The MDEQ will coordinate and promote community pation in the NFIP Community Rating System pangrto reduce
future risk from flooding. (Ongoing)

State mitigation staff and the MHMCC will coordiratind promote the development of local mitigatideng (that are
compliant with the federal Disaster Mitigation Aaft 2000 and the FMAP) to reduce future risk fromofling and severe
storms. (Ongoing)

State mitigation staff and the MHMCC will coordirathe development of the Michigan Hazard Mitigatlan (MHMP)
and ensure that it is compliant with the federasd3ter Mitigation Act of 2000 to reduce the Stawerall risk from
flooding, severe storms and other natural hazaftit/1/04)

As staff time, resources, and DAE expertise allokEMA Mitigation DAEs will support the state andckd mitigation
planning efforts by collecting / compiling risk assment data for flooding and severe storm hazardthe 19-county
declared area, sufficient to meet the risk assassph@nning requirements for state mitigation plémsd in Sections 201.4 /
c /2 /ii and iii of the Disaster Mitigation Acf 8000. (8/31/04)

For the purposes of promoting hazard mitigationg@neral, FEMA Mitigation DAEs will develop mitigath “success
stories” associated with this disaster. The FEMAtiddtion DAEs will work with state mitigation stato identify
communities in the declared area that have implésdemitigation measures in the past which may lpregented damage
during this disaster. The DAEs will then intervidacal officials and/or visit those communities ¢ollect relevant
information and write success stories about thegatibn activities. (8/31/04)

Community mitigation education and outreach

FEMA Mitigation DAEs should consider partnering lwithe SBA to provide information on the NFIP andrapriate
floodproofing techniques for residential and comeiadrstructures. This could be done at the DFQ@nithrough one-on-
one meetings with applicants and community offgial7/30/04)

State mitigation staff and the MHMCC will continteconduct coordination meetings and provide tezdirdassistance on the
federal Disaster Mitigation Act of 2000 planninggurements and mitigation plan development withioeal and local
planning agencies. (Ongoing)
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If a mitigation component is established within tbésaster Field Office (DFO), the EMD/MSP will suppstaff, as
appropriate and within personnel limitations, tpmort the DFO mitigation efforts and to monitoratiger-related mitigation
activities. (Ongoing)

STATE PRIORITIES FOR FEMA
The State of Michigan recommends the following wprlorities for the FEMA Mitigation DAEs assigned this disaster (listed in
order of priority):

| mmediate Priorities (to be completed or substantially completed by 7/30/04)

Review the PDA damaged structure inventory to idestructures that may have been substantiallyatpd. Mail letters to
those affected communities regarding immediatetantial damage determinations.

Review Michigan’s existing HMGP State Administrailan (approved for 1413-DR-MI) to identify areébat may require
an update due to recent changes in federal lawsyatons, rules, policies, and program guidan¢é&MA should also
consider recent audit findings within the regioattimay be important to consider during the planatgpd

Develop mitigation “success stories” associatedth wits disaster.

High Priorities (to be completed or substantially completed by 8/31/04, after the lmmediate Priorities have been addressed)

Provide guidance to applicants, other communitydeegs, and community officials (through DRCs, thedia and other
appropriate avenues) that identifies and promotégation measures for individual homes, businessed community
facilities to reduce or eliminate future flood amthd damage. Topics should include:

v" Appropriate floodproofing solutions for furnacesater heaters, fuel oil and propane tanks, utilidesl other
mechanical systems.
v' Appropriate structural wind engineering and vegetaianagement solutions to reduce wind damage.

If possible, collect / compile risk assessment dataflooding and severe storm hazards for the d9aty declared area,
sufficient to meet the risk assessment planningirements for state mitigation plans found in Sewi201.4 /c/ 2 /ii and
i of the Disaster Mitigation Act of 2000.

Upon identification of communities particularly sable for mitigation, contact local officials totdemine the level of local
interest in developing a partnership to reducectamunity’s future risk from flooding and severersts. Conduct site
visits with interested communities to gain commitinén developing projects and implementing appragerimitigation
measures.

With the assistance of the Michigan Department ofinmental Quality, promote NFIP participation arg non-
participating communities located within the deetharea.

MITIGATION STRATEGY TEAM MEMBERS

STATE OF MICHIGAN:

Doran Duckworth, EMD/MSP Mike Sobocinski, EMD/MSP
State Planning Unit Manager Local Hazard Mitigatilanner
Matt Schnepp, EMD/MSP Karen Totzke, EMD/MSP
State Hazard Mitigation Officer Project Impact /lB-C / MHMCC Coordinator
Joel Pepper, EMD/MSP Jonathan Marsch, EMD/MSP
Assistant State Hazard Mitigation Officer Local et Mitigation Planner
Lyell Thomas Bruce Menerey, P.E.
MDEQ / National Flood Insurance Program Coordinator MDEQ / Floodplain Management Specialist
Tim Jones Sandy Glazier, EMD/MSP
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MDOT Emergency Management Coordinator

F/Lt. Ralph Hobrat, EMD/MSP
Individual Assistance Officer

Public Aasist Officer

Abigail Eaton, P.E.
MDA / EnvironmentateS/ardship Division

MICHIGAN HAZARD MITIGATION COORDINATING COUNCIL (MHMCC) members:

Captain John Ort, Chair
EMD/MSP

Ms. Mindy Koch
MI Department of Natural Resources,
Forest, Mineral and Fire Management Division

Mr. Tony Sanfilippo
MI Department of Consumer and Industry Services,
Office of Fire Safety

Mr. Okey Eneli
MI Department of Management and Budget,
Office of Design and Construction

Dr. William D. Wagoner
Livingston County Emergency Management

Mr. Lyell Thomas
MI Department of Environmental Quality
Geological and Land Management Division

Insp. Kriste Etue, Vice-Chair
EMD/MSP

Vacant (Replacement Pending)
MI Departmdragriculture,
Mairkgand Communications Division

Ms. Eileen Phifer, PEM
DMdpartment of Transportation
Maintenance Division

Kevin Thomason
Propertiy@asualty Insurance Representative
State Farm InsceaCompany

William Smith, Ottawa County Emergency Manager
Local EmecgéVlanagement Representative

FEDERAL EMERGENCY MANAGEMENT AGENCY:

Susan Cosier
Federal Hazard Mitigation Officer (DFO)

Maxine Kinikin
NFIP Specialist (Chicago)

Norbert Schwartz
Deputy Federal Coordinating Officer
For Hazard Mitigation (Chicago)

OTHER FEDERAL AGENCIES:

Sean Duffey
Natural Resource Conservation Service (Lansing, Ml)
U.S. Department of Agriculture

SIGNED:

(signed on 7/23/04)
SUSAN COSIER, FEMA V
FEDERAL HAZARD MITIGATION OFFICER

Christine Stack
Community Mitigation Programs Branch Chief (Chicag

Terry Reuss Fell
Hazard Identification and Risk Assessment BranciefCh
(Chicago)

Jerry Doline
U.S. Army Corp of Engineers
Detroit District

(signed on 7/23/04)
MATT SCHNEPP, EMD/MSP
STATE HAZARD MTIGATION OFFICER
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ADDENDUM TO THE MICHIGAN HAZARD MITIGATION PLAN
FOR FEDERAL DISASTER 1527-DR-MI, DECLARED JUNE 30, 2004

DISASTER HISTORY

Federal Disaster 1527-DR-MI was caused by a sefiegin-laden thunderstorms that moved in procesaioss southern and central
Lower Michigan during the period from May 20-24,020 which resulted in severe urban and riverineding in many areas, but
particularly so in southeast Michigan and along @mand River and its tributaries in central and tess Michigan. The severe
flooding continued until June 8, when the last rizing flood warning was cancelled by the Nationa¢dther Service. The strong
storms also caused severe wind damage in severtsleso Lower Michigan counties. At the height lutdisaster, a total of 573,000
American Electrical Power, Consumers Energy, andE Ehergy electrical customers (roughly 6 percenthef State’s population)
experienced power outages due to wind damage temlaves and other electrical infrastructure. tAlialed, nearly 5,000 homes and
businesses incurred in excess of $32 million in algerfrom the flooding and storms. One hundred s&ven (167) homes and one
business incurred major damage. Public damagelsassignificant in many areas, totaling nearly4$million statewide. However,
in the counties of Arenac, Berrien, Barry, Casgdiin, St. Clair and St. Joseph, public damageskoagre particularly high.

In response to the storms, Governor Jennifer Glanbodered the State Emergency Operations CenEO(3 partially activated on
May 21, 2004 to monitor the situation and collecompile damage and impact assessment informat®n. May 25, Governor
Granholm and Lt. Governor Cherry toured affectegharin lonia County and Macomb County to reviewdhmage firsthand. On
June 3, Governor Granholm declared a State of f@isapursuant to 390 PA 1976, as amended, for aHewing 23 affected
Michigan counties: Arenac; Barry; Berrien; Cassn€see; Gladwin; Ingham; lonia; Jackson; Kent; Lggton; Macomb; Mecosta;
Newaygo; Oakland; Ottawa; Saginaw; St. Clair; 8seph; Sanilac; Shiawassee; Van Buren; and WaState agencies were directed
to provide whatever assistance they could to afis&s23 affected counties in responding to andweog from the flooding and
storm damage.

On May 28, 2004 Governor Granholm and the Emergderyagement Division of the Michigan State PolE&MD/MSP) requested
the Federal Emergency Management Agency (FEMA)Wusd Small Business Administration (SBA) to condagbint federal / state
/ local Preliminary Damage Assessment (PDA) ofdamaged areas in order to document the naturee sotggnitude and recovery
costs of the disaster. The PDA was conducted na 2tb by a total of eight survey teams — four érarg damage to individuals and
businesses, and four examining damage to publilitiiax and infrastructure.

The PDA individual assistance teams determinedtht@ainost severe impacts to individuals and busesesccurred in the counties of
Barry, Berrien, Jackson, Kent, Livingston, Macoriigkland, St. Clair and Wayne, which collectiveldhsearly 94 percent of the
major damage and 96 percent of the minor damag&uotures. The PDA teams estimated that 163 hamers will require rental
assistance for up to two months at a total costeaifrly $235,000. Repair assistance for 2,539 hamers is estimated to cost in
excess of $6.5 million, while home replacement £dst five homeowners are estimated at an additi$62,000. All totaled, the
teams identified 2,637 homeowners that will reqfi@eral housing assistance in the aftermath sfdisaster, at a total cost of $6.8
million. The teams also identified over $1.6 naifliin “Other Needs Assistance (ONA)” for 644 homaevs, which will cover the
replacement of essential household items that wleraaged or destroyed by the flooding and storm&e dombined housing
assistance needs and ONA exceed $8.4 million, wduelates to more than $3,000 per affected homeovifrter remainder of the $32
million in home and business damage will likelydmvered by SBA low-interest disaster loans.

The damage to public facilities was equally widesgr and severe. The PDA teams identified nearly 8ifllion in public damage
costs, the majority of which ($4.7 million) was fGategory A (debris removal) and Category C (roaus bridges) work under the
federal Public Assistance Grant Program. The teastsidentified $916,255 in Category B work (enegrgy protective measures)
while Category D, E, F and G damages totaled ancihg43,200. One-third of the public damage oemlin the counties of St.
Clair, Cass and Berrien, although damage was fainijormly spread throughout the affected areal biit three of the affected
counties had public damage in excess of $100,0@Drst had damage in excess of $250,000.

On June 18, 2004 Governor Granholm submitted hegrlef request to the President for federal desastlief assistance for the
affected counties. On June 30, 2004, Presidenh Br=nted that request and declared a Major Dis&stehe counties of Barry,
Berrien, Cass, Genesee, Gladwin, Ingham, loniaksda; Kent, Livingston, Macomb, Mecosta, Oaklandta®a, Sanilac,
Shiawassee, St. Clair, St. Joseph and Wayne. ¢dtities of Arenac, Newaygo, Saginaw and Van Bumdrich were included in
Governor Granholm’s initial request, were not imigd in the President’s Declaration.) On July 204 a request by the state for an
additional four counties to be included in the demiion was granted, making Eaton, Muskegon, Sagaral Washtenaw counties all
eligible for federal disaster relief assistance.
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The President’s Declaration makes available Indiaidhssistance and Hazard Mitigation Assistancé nioti Public Assistance. (The
Individual Assistance will be limited to the 23 tied counties, while the Hazard Mitigation Asgista

will be available on a statewide basis in accordanith existing federal and state policy.) On J@Ge 2004, the Small Business
Administration also issued a Disaster Declaratimnthe counties of Barry, Berrien, Cass, Eaton,&Sea, Gladwin, Ingham, lonia,
Jackson, Kent, Livingston, Macomb, Mecosta, MuskegOakland, Ottawa, Saginaw, Sanilac, ShiawasseeCl8ir, St. Joseph,
Washtenaw, and Wayne, which makes low-interesistisdoans available to affected residents in thoseteen counties as well as
the contiguous counties of Allegan, Arenac, Bayarigh, Calhoun, Clare, Clinton, Eaton, Gratiot, $dille, Huron, Isabella,
Kalamazoo, Lake, Lapeer, Lenawee, Midland, MonMentcalm, Muskegon, Newaygo, Ogemaw, Osceola, Rosman, Saginaw,
Tuscola, Van Buren, and Washtenaw.

AREA AFFECTED

The Presidential Major Disaster Declaration inchudlee following 23 Michigan counties: Barry, BenjeCass, Eaton, Genesee,
Gladwin, Ingham, lonia, Jackson, Kent, Livingstddacomb, Mecosta, Muskegon, Oakland, Ottawa, Sagisamilac, Shiawassee,
St. Clair, St. Joseph, Washtenaw, and Wayne. disated in the “Disaster History” section aboves BDA findings indicate that the
most serious damage to homes / businesses ocdénrtieel counties of Barry, Berrien, Jackson, Kerjrigston, Macomb, Oakland,
St. Clair and Wayne. The counties of Wayne anddvtdcwere particularly hard hit, with 73 and 39 henespectively, with major
damage. Those two counties combined also hadabdb®,948 homes with minor damage. The courdfd3arry and St. Clair also
had high numbers of homes with major damage (2728ndespectively). In Berrien County, 11 homed six businesses had major
damage.

Map of Declared Area

Declared Counties - May 20-24, 2004 Severe Weather

MITIGATION STRATEGY

The Federal Emergency Management Agency (FEMA) twed Emergency Management Division of the Michigaates Police
(EMD/MSP) jointly developed a Mitigation Strategyr fthis Major Disaster Declaration that addresbesntitigation problems and
opportunities unique to this event. (See atta@teategy.)

HMGP PROCEDURES

The Hazard Mitigation Grant Program (HMGP) has baetivated for Federal Disaster 1527-DR-MI. Thegedures outlined in the
State of Michigan Administrative Plan for the Hakavlitigation Grant Program will be followed in thenplementation and
administration of the program. In accordance lith HMGP State Administrative Plan provisions anithijan Executive Order
1998-5, the EMD/MSP and the Michigan Hazard MitigatCoordinating Council (MHMCC) will jointly carrgut the HMGP project
identification, prioritization, and selection preses.
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Hazard Mitigation Strategy for Federal Disaster #14.3:
2002 Central and Western Upper Peninsula Flooding
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ADDENDUM TO THE MICHIGAN HAZARD MITIGATION PLAN
FOR FEDERAL DISASTER 1413-DR-MI, DECLARED MAY 6, 2002

DISASTER HISTORY
Federal Disaster 1413-DR-MI was caused by the coeabforces of unseasonably warm temperatures athiide jams and an all-
time record snowpack in the central and westernddpeninsula. These forces collided on the weeké&®Agril 13-14, 2002, causing
rivers and streams throughout the area to swelbbtlteir banks, flooding many areas in the fiventty region over the course of the
following week. All-time flood levels were recomi®n several rivers and streams in the area. Go@xunty was particularly hard
hit, especially in and around Ironwood, Wakefieldd Marenisco. The counties of Baraga, HoughtaargMette and Ontonagon also
sustained heavy damage to roads, bridges and mtbéc facilities.

In response to the flooding, Governor John Engéslated a State of Disaster for Gogebic County prilA6, 2002 and activated the
Michigan National Guard and numerous other statneigs to assist Gogebic County and other affeateds in responding to and
recovering from the disaster. The Governor's SthtBisaster Declaration was amended on April 3IM2to include the counties of
Baraga, Houghton, Marquette and Ontonagon.

A joint federal/state/local Preliminary Damage Asssaent (PDA) was conducted on April 22-24. ThaARidicated that the most
severe impacts were to the cities of lronwood anak#fleld in Gogebic County, and to the countiesBafaga and Marquette,
although considerable flood damages were experienteall five declared counties. The PDA teamsnidied 170 homes and
businesses that incurred flood damage in the afiéonwood and Wakefield — 25 of which incurredjor damage and likely will be
eligible for SBA Disaster Loans. All totaled, tR®A teams identified over $1.2 million in damages @mpacts to individuals and
homes/businesses, most of which occurred in tiesaf Ironwood and Wakefield.

The PDA teams identified nearly $11 million in dagea and impacts to roads, bridges, culverts aret piliblic facilities and services
in the five-county impact area. Gogebic Countyumed nearly $7.8 million in public damage, the tviamjority of which ($6.7
million) was to roads and bridges. Marquette Cyuratd $928,000 in public damage, of which $739,8@8 to roads and bridges.
All of Baraga County’s $569,250 in public damageswaroads and bridges. Houghton County had o2@0$00 in road and bridge
damage, and Ontonagon County had nearly $70,08@seTindividual county figures do not include thendges to Federal-Aid roads
and bridges, which totaled $1 million for the figeunty area.

On April 30, 2002, Governor John Engler submittésllatter of request to the President for fedeishster relief assistance for the
affected counties. On May 6, 2002, President Byrsimted that request and declared a Major Diséstehe counties of Baraga,
Gogebic, Houghton, Marquette and Ontonagon. Thksiéent’'s Declaration made available Public Asaistaand Hazard Mitigation
Assistance, but not Individual Assistance. On May Governor John Engler formally requested that 8mall Business
Administration (SBA) issue a Disaster Declaration Gogebic County and activate its Disaster LoaygRxm for the residents of the
county that incurred major flood damage. That @edtlon was granted by the SBA on May 10. The $Rs&laration for Gogebic
County also makes low interest disaster loans abfgilto affected residents in the contiguous ceardf Iron and Ontonagon.

On May 10, 2002, Governor John Engler approvechatidition of Iron County to his earlier State of &ter Declarations issued on
April 16 and April 30. On May 24, 2002, Iron Coyrdnd the Keweenaw Bay Indian Community were addethe Presidential
Major Disaster Declaration for Public Assistanc¢hatrequest of the State of Michigan, and uporceaence of FEMA.

AREA AFFECTED
The Presidential Major Disaster Declaration inchitiee counties of Baraga, Gogebic, Houghton, Ikerquette and Ontonagon, and
the Keweenaw Bay Indian Community. The most sarimopacts to individuals and homes/businesses mtun the cities of
Ironwood and Wakefield in Gogebic County. The miosavily impacted areas for public damages werectheties of Gogebic,
Marquette and Baraga. In Gogebic County, the ritgjaf the public damages occurred in or around ¢htees of Ironwood,
Wakefield and Marenisco.

MITIGATION STRATEGY
The Federal Emergency Management Agency (FEMA) twed Emergency Management Division of the Michigaates Police
(EMD/MSP) jointly developed a Mitigation Strategyr fthis Major Disaster Declaration that addreskesntitigation problems and
opportunities unique to this event. (See atta@teategy.)
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HMGP PROCEDURES
The Hazard Mitigation Grant Program (HMGP) has baetivated for Federal Disaster 1413. The procesioutlined in the State of
Michigan Administrative Plan for the Hazard Mitigat Grant Program will be followed in the implematidn and administration of
the program. In accordance with the HMGP State iAdhtnative Plan provisions and Michigan Executi@eder 1998-5, the
EMD/MSP and the Michigan Hazard Mitigation Coording Council (MHMCC) will jointly carry out the HM®@ project
identification, prioritization, and selection preses.

Michigan has been a “Managing State” for the HMGRces October 2000. The FEMA and EMD/MSP have sigaejoint
Memorandum of Understanding outlining each partgsponsibilities in implementing and administerihg HMGP in Michigan
subsequent to a federally-declared disaster. Tonigions of that MOU were incorporated into that8tAdministrative Plan for the
HMGP and will be followed for Federal Disaster 1413

MITIGATION STRATEGY - FEMA-1413-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce futureaditer losses through acquisition and relocatiohaafird-prone property, structural
retrofitting, mitigation education of community @ffals and residents, wise land use and land dpwaat practices, prudent use of
resources and funding, and encouragement of Natiboad Insurance Program (NFIP) implementation eohpliance, to name just
a few measures that have been successful. Td essimunities in Michigan with mitigation effortsp that the environment is safer
and has a reduced risk from disaster damage, tlogvfiog objectives must be accomplished:

4. Mitigation opportunities will be identified and seted:

e The initial mitigation opportunities and recommetiolas identified during the damage assessment psoitemany of the
affected communities include the following:

A. Acquisition and relocation or retrofitting andodd proofing (including elevation) of substantyaltlamaged
structures located in flood prone areas.

B. Community outreach and education to promotediproofing methods in residential and commerciaicsures,
focusing on elevation and/or relocation of utibtiend mechanical systems in basements or othegrallie areas.

E. Applying the best methods to properly anchor andlevate or floodproof fuel oil tanks in home basets.

F. Floodproofing roads, bridges, culverts and othddlipdacilities located in floodplains or other fidprone areas.

G. Armoring erosion prone streambanks to prevent sedliation and to otherwise ensure maximum hydraalacity
is maintained.

H. Assessing the need for initial or revised flooddrdzmapping in selected communities.

5. Financial resources, including disaster assistamograms such as the HMGP and PAGP, and the funds dther state and
federal programs, will be maximized:

» Under the Public Assistance Grant Program, inspeatdl make_every effort to include appropriatetigation measures in
restoring damaged public facilities (on every petje- including the removal of disaster-caused @efsom culverts and
streambeds to ensure maximum hydraulic capacity.

» Under the Federal Highway Administration (FHWA) Engency Relief Program, inspectors will make evdfgreto include
appropriate mitigation measures in restoring damagmieral-Aid roads and bridges.

* Under the Small Business Administration, low ingtri@ans can be acquired for repairs and mitigatipgrades to damaged
structures.
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Under the Natural Resource Conservation ServiceQ8)REmergency Watershed Program, appropriate midiganeasures

will be implemented to remove any and all threatgént and compelling) resulting from sudden wdiedsimpairment. In

addition, supplemental funding will be requestedriplement appropriate mitigation measures at atlaenaged, impacted or
threatened sites (not considered urgent and coimggethat do not fall under the purview of the FEMPAIblic Assistance

Grant Program or other programs.

The maximum seven-percent (7%) allotment of avildhMGP funds will be earmarked by the State talifate the
development of local hazard mitigation plans indleelared disaster area and in other communitidseimegion.

Under the HMGP, funds will be earmarked to acqtetetate substantially damaged structures locatdidod prone areas.
In addition, FEMA will be requested to make avaialPAGP funds to cover the demolition and debrimaeal costs
associated with these acquisitions.

Under the Pre-Disaster Mitigation Program (PDMRhds will be made available as appropriate (atdiseretion of the
State) to support mitigation planning efforts ie theclared area.

Voluntary organizations (i.e., Red Cross, Salvattamy, etc.) will be requested to provide (as apiste and in keeping
with their organizational mission) financial anchet resources to promote and facilitate the impleaten of mitigation
measures in individual damaged homes.

6. Long-term mitigation will be ensured through confmesive and prudent public health and safety meagiue., floodproofing
utilities, mechanical systems, and basement fudiaaks in residences and businesses), local Ingildractices, and floodplain
management.

STRATEGY

The mitigation strategy for promoting and achievivazard mitigation in this disaster will be focusedthe following areas:

Public health and safety measures.

Community mitigation education and outreach.

Coordination with the FEMA PAGP, the FHWA Emergesiief Program, and the NRCS Emergency Watershegr&m.
Community administered floodproofing measures.

Mitigation project development.

National Flood Insurance Program promotion anddlbazard identification.

Promoting disaster resistant communities through Rine-Disaster Mitigation Program and through lawitigation plan
development.

Public health and safety measures

Assist community officials and residents in ideyitify appropriate floodproofing solutions for baseméuel oil tanks,
utilities and other mechanical systems that wilswee public health and safety. The Michigan Hazkfitigation
Coordinating Council has a representative fromMtehigan Department of Environmental Quality (MDEQPublic health
and safety issues pertaining to the flood damagé&wdividual homes and businesses related to thastkr can be discussed
at an upcoming MHMCC meeting and suggestions tdkem the MDEQ representative. In addition, FEMAs&ster
Assistance Employees (DAES) can provide writterdgnce materials directly to individual homeownér®tigh community
outreach at a Disaster Recovery Center (DRC), tirdlne media, or through other appropriate aven(®4.9/02)

Community mitigation education and outreach

Coordinate with public and private agencies in tlevelopment of flood resistant building practicesl & multi-hazard
mitigation plan for each declared county. (12/27Qo initiate plan development discussions)

FEMA should consider partnering with the SBA topde information on the National Flood Insurancegtam (NFIP) and
floodproofing techniques for residential and comeradrstructures. This could be done at the SBASar Assistance Office
at the DFO and/or through one-on-one meetings agtilicants and community officials. (5/31/02)

Conduct workshops on the DMA 2000 planning requaets and mitigation plan development with regioaatl local
planning agencies. (5/31/02)
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Coordination with the Public Assistance Grant Program and other active relief programs

Provide guidance to PAGP applicants that promotiigation and specifies the types of measuresahapotentially eligible
for funding under the PAGP. (5/17/02)

Coordinate with FEMA PAGP inspectors to ensure thgpropriate mitigation measures are allowed aretipd for
damaged roads, bridges, culverts and other pusdidities — including the removal of disaster-calisiebris from culverts
and streambeds to ensure maximum hydraulic capa€hys is best achieved by having FEMA MitigatiDAEs (preferably)
and/or state mitigation staff (as a backup) be piitte PAGP inspection teams sent out to surveyadgd sites. In addition,
FEMA Mitigation DAEs (preferably) and/or state rgdition and PAGP staff should review each damagertegitten by the
PAGP inspectors to ensure that mitigation meashaigs been considered on every project. The FEMpuBeCoordinating
Officer (FCO) for Mitigation should also review tRAGP inspection report trends (i.e., the percéatld®®AGP projects that
have specified mitigation measures) to ensure riiigjation measures are being specified in all appate circumstances
and for all appropriate types of projects. (5/2)/0

Coordinate with FHWA inspectors to ensure that appate mitigation measures are being considereddmaged Federal-
Aid roads and bridges being repaired under the FHEWergency Relief Program. This is best achiewedhdving the

Michigan Department of Transportation (MDOT) regnestive in (or reporting to) the DFO to monitordagvaluate the
decisions being made by FHWA inspectors in thalfief mitigation measures are not being considetieel FEMA Deputy

FCO for Mitigation should contact the FHWA and reguthat mitigation be considered where appropeatecost-effective.
(5/31/02)

Coordinate with NRCS inspectors to ensure that gppate mitigation measures are being consideredlbsites being
restored under the NRCS Emergency Watershed Progmdmother activated programs. This is best aelidy having state
mitigation staff monitor and evaluate the decisibeing made by NRCS inspectors in the field andraéoffice program
staff in Lansing. If mitigation measures are netnlg considered, the FEMA Deputy FCO for Hazardiddiion should
contact the NRCS and request that mitigation beidened where appropriate and cost-effective. 1{5/3)

Coordinate with the U.S. Army Corp of Engineers ACE) on the possible development of flood contnalj@cts within or
benefiting the declared area. (5/31/02)

Community-administered floodproofing measures

Invite communities to establish and administerclly based floodproofing program that would previgublic education on
proper floodproofing techniques, and provide gratatsindividual home and business owners wishingrdtofit their
structures to reduce flood damage. The progranddoe implemented and administered by an existirogll department,
such as the building, planning or public works d&pant, who would be responsible for disbursinghiggamonitoring work,
providing technical assistance, and providing paogstatus to the State. (8/30/02)

Note: floodproofing methods could include the faling:

» Acquire and demolish/relocate floodprone structures

» Elevate floodprone structures above the base fieesl (100-year flood).

e Securely mount basement fuel oil tanks to preveamk tuptures during flooding.

» Installation of standpipes, sewer backflow (chegkives, or revised plumbing to include an ejectosaump pump for
basements.

» Raise electrical system components including sempanels, meters, switches, and outlets that nsily éee damaged by
floodwater.

» Raise or relocate HVAC equipment, water heater,veassher/dryer.

Mitigation project development

Information from the Preliminary Damage Assessn{@mA) will be used to help identify the communitiggat should be
contacted concerning the possibility of mitigatiopportunities under the Hazard Mitigation Grantdfamn (HMGP) and
other state and federal programs. (8/30/02)

Review the potentially damaged structure invenfomym the PDA, concentrating primarily on structuteat may have been
substantially damaged. (5/31/02)
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Review the NFIP State Coordinator’'s information @eming the flood hazard identification and papt#tion status of
communities in the NFIP. (5/31/02) (Note: The RFbtate Coordinator has already provided this métion to the
EMD/MSP. As the table below indicates, in the fomunty declared area there are a total of 12 NpdRicipating
communities and 105 NFIP policies in effect, tatgl$9.7 million in coverage.)

Flood Insurance Coverage in Affected Counties

COUNTY Number of NFIP Number of NFIP Total NFIP Coverage
Policies in Effect Participating
Communities
Gogebic 12 3 $ 994,700
Ontonagon 23 3 $1,473,300
Baraga 20 2 $1,785,700
Houghton 1 1 $ 31,600
Marquette 49 3 $5,448,600
TOTALS: 105 12 $9,733,900

Coordinate with the Michigan Economic Developmentfgdration, Michigan Department of Career Developm®ichigan
State Housing Development Authority, and other appate state agencies concerning communities witbubstantial
investment of state financial resources. (11/Q1/02

Whenever possible, incorporate mitigation projécts larger, ongoing or planned community projgeis long as the larger
project will be completed in a timely manner andigaition benefits can be fully retained). (OngQing

Upon identification of communities suitable for mgétion, local officials will be contacted to detgne the level of local
interest in partnering towards recovery that velluce the community’s risk to future flooding. TMaigation Team will be

activated and conduct site visits with communities, necessary, to gain commitment in developingept® and

implementing appropriate mitigation measures. Wkgation Team will function as a technical resoaito the community
to help identify problems that should be addressethe mitigation measure and identify financiadistance opportunities
through federal, state and private sector programs.

If a mitigation component is established within tbésaster Field Office (DFO), the EMD/MSP will suppstaff, as
appropriate, to support the DFO mitigation efforts.

The mitigation team will evaluate the mitigatioroacts proposed within Michigan and select thosgeats that will be
funded under the Hazard Mitigation Grant ProgreB8@/02)

NFEIP promotion and flood hazard identification

FEMA will collect and assess flood map upgrade sagata using the NFIP’s Map Needs Update Suppate8ydatabase.
Where no NFIP maps are available, the map needsatdiection process shall include a community-wégsessment of
flood damage potential according to NFIP standar8&MA shall coordinate with the United States @gadal Survey

(USGS), the MDEQ, and the NFIP Regional Engineaddtermine the need for collection of high watetadaln addition,

FEMA shall coordinate with PAGP inspection staffdetermine where floodplain map data would enhdveeefit-cost

analysis for potential mitigation-induced projecthancements and prepare hydrologic and hydraulityses as required.
Working in consultation with the NFIP State Cooator, FEMA will identify areas where flood damagasioccurred to
residential or commercial building stock and prepfiood recovery maps as required to assist inildihg efforts that

comply with minimum state and federal flood dampgevention standards. (12/27/02)

MDEQ staff will provide technical assistance todbffoodplain administrators as needed. (Ongoing)

MDEQ staff will, as needed, conduct NFIP briefingsinform local floodplain administrators of NFIRsponsibilities.
(Ongoing)

FEMA will mail letters to affected communities redang immediate substantial damage determinati@sgoing)
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* FEMA will identify (with MDEQ input) priorities forpossible enforcement actions. (Ongoing)

- MDEQ, EMD/MSP and FEMA will review repetitive logkata for potential acquisition, elevation or flooaipfing sites.

(6/14/02)

* There is one NFIP sanctioned community (L'’Anse Tship) in the five-county disaster area. This comityuthas applied to

join the NFIP and should be eligible shortly.

Promoting disaster resistant communities through the Pre-Disaster Mitigation Program and through local mitigation plan

devel opment

» Coordinate the use of PDMP funds, as appropriatpramote mitigation plan development to ensurs thsaster damage in

the future. (12/00)

MITIGATION STRATEGY TEAM MEMBERS

STATE OF MICHIGAN:

Doran Duckworth, EMD/MSP
Mitigation staff Supervisor

Matt Schnepp, EMD/MSP
Assistant State Hazard Mitigation Officer

George Hosek
MDEQ Land and Water Management Division
National Flood Insurance Program Coordinator

Eileen Phifer, PEM
MDOT Maintenance Division
Emergency Management Coordinator

Jeff Friedle, P.E.
Michigan Department of Agriculture
Environmental Stewardship Division

Sandy Glazier, EMD/MSP
Public Assistance Officer

Mike Sobocinski, EMD/MSP
Local Hazard Mitigation Planner

Karen Totzke, EMD/MSP
Projetplact/PDMP/MHMCC Coordinator

Bruce Menerey, P.E.
MDEQ Land &vater Management Division
FldadgVianagement Specialist

Angela Houseman, EMD/MSP
Administrative Assistant

Dawn Schulert, EMD/MSP
State Hazardilyition Officer
(available aftaly 8, 2002)

Bethany Hall, EMD/MSP
Manager, Mitigation and Recovery Section

MICHIGAN HAZARD MITIGATION COORDINATING COUNCIL (MHMCC) members:

Captain John Ort, Chair
MI Department of State Police,
Emergency Management Division

Mr. Edward Hagan
MI Department of Natural Resources,
Forest Management Division

Mr. Tony Sanfilippo
MI Department of Consumer and Industry Services,
Office of Fire Safety

Mr. Okey Eneli
MI Department of Management and Budget,
Office of Design and Construction

Dr. William D. Wagoner
Livingston County Emergency Management

Mr. George Hosek
MI Department of Eommental Quality,
Land and Water Mamage: Division

Mr. Robert Tarrant (Appointment Pending)
MI Departmdragriculture,
Marketing and Commuiveat Division

Ms. Eileen Phifer, PEM
Ddpartment of Transportation
Maintenance Division

Kevin Thomason
Propertiy@asualty Insurance Representative
State Farm InsaeaCompany

William Smith, Ottawa County Emergency Manager
Local EmergéManagement Representative
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FEDERAL EMERGENCY MANAGEMENT AGENCY:

Andrew Vlack
Federal Hazard Mitigation Officer (DFO)

Norbert Schwartz
Deputy Federal Coordinating Officer
For Hazard Mitigation (Chicago)

OTHER FEDERAL AGENCIES:

Al Herceg
Natural Resource Conservation Service (Lansing, Ml)
U.S. Department of Agriculture

Bernie Huetter
Natural Resource Conservation Serviaer§uette, M)
U.S. Department of Agriculture

SIGNED:

(signed)
NORBERT SCHWARTZ, FEMA V
DEPUTY FCO FOR MITIGATION

DATE

Pat Glithero
Federal Hat Mitigation Officer (Chicago)

Sean Duffey
Natural Resource Conservation Service (Lansing, Ml
U.S. Department gfidulture

Jerry Doline
U.S. Army Corp of Engineers
Detroit District

(signed)
DORAN DUCKWORTH, EMD/MSP
ACTING STATE HAZARD MIIGATION OFFICER

DATE
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Hazard Mitigation Strategy for Federal Disaster #136:
2000 Detroit Area Urban Flooding
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ADDENDUM TO THE MICHIGAN HAZARD MITIGATION PLAN
FOR FEDERAL DISASTER 1346, DECLARED OCTOBER 17, 200@

DISASTER HISTORY

Federal Disaster 1346 was caused by unusually hedwfall that occurred in Wayne County on Septemii®and 11, 2000. The
rain-laden thunderstorms that moved across théeoutier of counties in Michigan on those two daigsNayne County particularly
hard. The National Weather Service indicated tipato four inches of rain fell in parts of Wayneubty on Sunday, September 10.
An additional two to four inches of rain fell ovlre same areas on Monday, September 11. Detrdioptditan Airport recorded
3.71 inches of rain on September 11, eclipsingtiegious record for the day of 1.72 inches set hlad®47. The 3.71 inches of rain
also broke the one-day rainfall total for any daySeptember in Wayne County (3.21 inches) set @teS®er 3, 1879, and was the
fifth wettest day ever in the Detroit area.

The cumulative effect of the two storms overwhelmehy storm sewers and sewage treatment plantsingaaw sewage to back up
into homes and businesses and sending untreatee mtsrivers and streams. The storms left ne2BlY00 utility customers without
power and stranded more than 17,000 air passergeBetroit Metropolitan Airport. Numerous roadsjdges, and highway
underpasses were flooded and had to be closedhmited the ability of emergency service vehideseach many areas in a timely
manner.

According to figures compiled by the affected locammunities and Preliminary Damage Assessment JRB#ms coordinated by
the Federal Emergency Management Agency, the exeeassnfall caused flooding in 3,211 private resides and businesses. Some
of the flooding was caused by water moving oved laom swollen streams, creeks, and retention pohttsvever, the vast majority
of the damage was due to sewer backups into hontebusinesses caused by power failures at pumpétigrss and/or the capacity
of the storm water collection system being overwiegl. Sewage depths in basements ranged from k&wehas up to several feet or
more. In some cases, the water depths enterdulghoor of the structure, causing major damémgéving quarters.

Thousands of homes had primary mechanical systemis as the furnace, water heater, and electricalicee damaged from

floodwater infiltration. Many of these systemsIwiquire major repairs or have to be replaced.addition, many homeowners
incurred damage to clothes washers and dryergdreepower machinery, and other appliances comnfoohd in basement utility

spaces. A large number of homes had finished divdpaces in their basements. The flooding, in mezases, destroyed the
furnishings, carpeting, wall paneling, and persadteghs in those living spaces. Several businesgeowincurred significant losses in
appliances, cabinetry, carpeting, and inventompst¢éhat were stored in basements and ground ftooage spaces.

AREA AFFECTED
The primary areas affected by this disaster aréNbgne County communities of Allen Park, Dearbddearborn Heights, Ecorse,
Lincoln Park, Riverview, Southgate, Taylor, Van BurTownship, Wyandotte, and the city of Wayne. Thy of Southgate was
particularly hard hit, suffering damage to 3,340nles and businesses alone. Allen Park had floodémyage to 2,500 homes and
businesses. In Wyandotte, more than 1,300 stegtivoded. Dearborn, Dearborn Heights, Ecorsecdln Park, and Taylor each
had several hundred homes and businesses flooded.

MITIGATION STRATEGY
The Federal Emergency Management Agency (FEMA) twed Emergency Management Division of the Michigaates Police
(EMD/MSP) jointly developed a Mitigation Strategyr fthis Major Disaster Declaration that addreskesntitigation problems and
opportunities unique to this event. (See attaGteategy.)

HMGP PROCEDURES
The Hazard Mitigation Grant Program (HMGP) has baetivated for Federal Disaster 1346. The procesioutlined in the State of
Michigan Administrative Plan for the Hazard Mitigat Grant Program will be followed in the implematidn and administration of
the program. In accordance with the HMGP State iAdnative Plan provisions and Michigan Executi@eder 1998-5, the
EMD/MSP and the Michigan Hazard Mitigation Coording Council (MHMCC) will jointly carry out the HM®@ project
identification, prioritization, and selection preses.
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Michigan was recently designated as a “ManagingeStar the HMGP. The FEMA and EMD/MSP have joyntleveloped a draft
Memorandum of Understanding outlining each partgsponsibilities in implementing and administerihg HMGP in Michigan
subsequent to a federally-declared disaster. Ténagions of that MOU will be incorporated into tBéate Administrative Plan for the
HMGP and will be followed for Federal Disaster 1346

MITIGATION STRATEGY
FEMA-1346-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce futureaditer losses through acquisition and relocatiohaafird-prone property, structural
retrofitting, mitigation education of community @ffals and residents, wise land use and land dpwaat practices, prudent use of
resources and funding, and encouragement of Natiboad Insurance Program (NFIP) implementation eohpliance, to name just
a few measures that have been successful. Td essisunities in Michigan with mitigative effortsp that the environment is safer
and has a reduced risk from disaster damage, tlogvfiog objectives must be accomplished:

7. Mitigation opportunities will be identified and seted:

e The initial mitigation opportunities and recommetiolas identified during the damage assessment psoitemany of the
affected communities include the following:

A. Apply the best methods to reduce or eliminateesebackup incidents.

B. Community outreach and education to promotediproofing methods.

C Acquisition and relocation or retrofitting arftbod proofing (including elevation) of substaniyaldamaged
structures located in flood prone areas.

8. Financial resources, including disaster assistgnograms such as the HMGP, PAGP and IFGP, andutidsffrom other state
and federal programs, will be maximized:

* Under the Individual and Family Grant Program aremporary Housing Minimal Repair Program, inspectoils make
every effort to include mitigation measures in oéisig damaged properties.

« Under the Small Business Administration, low ingtd@eans can be acquired for repairs and mitigatipgrades to damaged
structures.

9. Long-term mitigation will be ensured through commmesive and prudent life saving measures (i.etonieg and floodproofing
basement utilities and mechanical systems, pravgsgwer backups), local building practices, anddplain management.

STRATEGY

The mitigation strategy for promoting and achievivazard mitigation in this disaster will be focusedthe following areas:

» Life safety measures.

»  Community mitigation education and outreach.

e Coordination with the Individual and Family GrambBram and the Temporary Housing Minimal RepairgPam.
»  Community-administered flood proofing measures.

e Mitigation project development.

* National Flood Insurance Program mitigation oppuittes and promotion.

« Promoting disaster resistant communities througtjelet Impact.
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Life safety measures

e Assist community officials in identifying deficiei®s in storm sewer design and develop solutions wllensure public
health and safety. The Michigan Hazard Mitigati@oordinating Council has a representative fromMineghigan Department
of Environmental Quality (MDEQ). Issues pertaintoghis disaster will be discussed by the MHMC@ anggestions taken
from the MDEQ representative. (11/17/00)

Community mitigation education and outreach

» Coordinate with public and private agencies indbeelopment of flood resistant building practicés1/17/00)

» Two Disaster Recovery Centers (DRCs) have beeneabfar this disaster — one in Taylor and one inrbea. The DRCs
are staffed by FEMA-trained Disaster Assistance IByges (DAEsS) knowledgeable of the NFIP and mitagratof sewer
backups. (Note: The DRCs are scheduled to cl2&/d0.)

Coordination with the Individual and Family Grant Program

* Coordinate with the Individual and Family Grant giam and the Temporary Housing Minimal Repair Paogrstaff to
ensure that appropriate flood proofing measuresalioaved and specified for homes, businesses, afndstructure being
restored under these two programs. (12/00)

Community-administered floodproofing measures

* Invite communities to establish and administercally-based floodproofing program that would previgliblic education on
proper floodproofing techniques, and provide gratatsindividual home and business owners wishingrdtofit their
structures to reduce flood damage. The progranddoe implemented and administered by an existirogll department,
such as the building, planning or public works d&pant, which would be responsible for disbursimgngs, monitoring
work, providing technical assistance, and proviginggram status to the State. (12/00)

* Flood proofing methods could include the following:
» Installation of standpipes, sewer backflow (chegkves, or revised plumbing to include an ejectosaump pump for
basements.
» Raise electrical system components including sempanels, meters, switches, and outlets that nsily éee damaged by
floodwaters.
» Raise or relocate HVAC equipment, water heater,veassher/dryer.

Mitigation project development

* Information from the Preliminary Damage Assessn{P@A) will be used to help identify the communitiggt should be
contacted concerning the possibility of mitigatiopportunities under the Hazard Mitigation Grantdfaon (HMGP) and
other state and federal programs. (12/00)

* Review the potentially damaged structure invenfooyn the PDA, concentrating primarily on structutkat may have been
substantially damaged. (12/00)

 Review the NFIP State Coordinator’s information cemming the flood hazard identification and papition status of
communities in the NFIP. (12/00) (Note: The NFBRte Coordinator has indicated that the Villagd a@ife Angelus in
Oakland County is the only NFIP sanctioned commyunithe two-county disaster area.)

» Coordinate with the Michigan Economic Developmentoration, Michigan Department of Career Developim®ichigan
State Housing Development Authority, and other appate state agencies concerning communities witbubstantial
investment of state financial resources. (12/00)

* Whenever possible, incorporate mitigation projécts larger, ongoing or planned community projgets long as the larger
project will be completed in a timely manner andigmaition benefits can be fully retained). (Ongging

» Upon identification of communities suitable for ig#tion, local officials will be contacted to det@ne the level of local
interest in partnering towards recovery that wdtluce the community’s risk to future severe stoamd flooding. The
Mitigation Team will be activated and conduct sitsits with communities, as necessary, to gain cdmant in developing
projects and implementing appropriate mitigatioramwees. The Mitigation Team will function as ahtgical resource to the
community to help identify problems that should ddressed by the mitigation measure and identifgnitial assistance
opportunities through federal, state and privattasgrograms.

e If a mitigation component is established within tbésaster Field Office (DFO), the EMD/MSP will suppstaff, as
appropriate, to support the DFO mitigation efforts.

e The Mitigation Team will evaluate the mitigationopects proposed within Michigan and select thosgegpts that will be
funded under the Hazard Mitigation Grant Progre8r0X)
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NFIP mitigation opportunities and promotion

» MDEQ staff will provide technical assistance todbftoodplain administrators as needed. (Ongoing)
« MDEQ staff will, as needed, conduct NFIP briefingsinform local floodplain administrators of NFIRsponsibilities.

(Ongoing)

* FEMA has ordered three sets of NFIP maps for tintaded area.

« FEMA will mail letters to affected communities redang immediate substantial damage determinati@sgoing)

» FEMA will identify priorities for possible enforcesnt actions. (Ongoing)

- MDEQ, EMD/MSP, and FEMA will review repetitive loskata for potential acquisition, elevation or flopbofing sites.

(12/00)

* The NFIP State Coordinator has indicated that thkagé of Lake Angelus in Oakland County is theyoNIFIP sanctioned

community in the two-county disaster area.

Promoting disaster resistant communities through Project | mpact

» Coordinate with Michigan Project Impact communitiaspromoting mitigation projects to ensure lessadier damage in the

future. (12/00)

MITIGATION STRATEGY TEAM MEMBERS

STATE OF MICHIGAN:
Doran Duckworth
Hazard Mitigation Coordinator

Matt Schnepp
Assistant Grants Manager

George Hosek
National Flood Insurance Program Coordinator

Dawn Schulert
Hazard Mitigation ©@#r

Karen Totzke
Project Impact/MHMCC Coordinator

Angela Houseman
Mifiya Administrative Assistant

MICHIGAN HAZARD MITIGATION COORDINATING COUNCIL (MHMCC) members:

Captain Edward Buikema, Chair
MI Department of State Palice,
Emergency Management Division

Mr. Edward Hagan
MI Department of Natural Resources,
Forest Management Division

Mr. Craig Newell
MI Department of Consumer and Industry Services,
Director’s Office

Mr. Duane Berger
MI Department of Management and Budget,
Deputy Director

Dr. William D. Wagoner
Livingston County Emergency Management

Mr. George Hosek
MI Department of Eommental Quality,
Land and Water Mamage Division

Mr. P. David Charney
MI Departmdragriculture,
Marketing and Commurooat Division

Ms. Eileen Phifer
DMdpartment of Transportation
Maintenance Division

Mr. Kurt Gallinger
Dykema &bgsw Offices

Mr. Rodney Krieger
D.C. Cooklbdlar Power Plant

FEDERAL EMERGENCY MANAGEMENT AGENCY:

Pat Glithero
Hazard Mitigation Officer

Andrew Vlack
Disaster Recovery and Operations Specialist
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Hazard Mitigation Strategy for Federal Disaster #137:
1998 Detroit Area Windstorm
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MITIGATION STRATEGY
FEMA-1237-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce future aditer losses through acquisition and relocatiorhadard-prone
property, structural retrofitting, mitigation edticem of community officials and residents, wise danse and land
development practices, prudent use of resourceduanaing, and encouragement of National Flood lasoe Program
(NFIP) implementation and compliance, to name guw measures that have been successful. Td essisunities in
Michigan in their recovery from the straight-linengs and rain storms that struck Wayne and Macowmim@es on July
21-22, 1998, so that the rebuilt environment ieisahd has a reduced risk from wind and flood damntge following

objectives must be accomplished:

1. Mitigation opportunities will be identified arsglected:

*The initial mitigation opportunities and recomnaions identified during the damage assessmeiepsoin
many of the affected communities include the follayv

a A rebate program for local residents to buy MOweather radios.

b. Community outreach and education to promoterufbiestry practices.

C. Community outreach to promote wind resistamistiction techniques.

d Burying utility lines where appropriate andheically feasible.

e Building code enforcement.

f. Acquisition and relocation or retrofitting andodd proofing (including elevation) of substantyall
damaged structures located in special flood haaaeds.

2. Financial resources, including disaster assistgmmograms such as the HMGP, PAGP and IFGP, antutids
from other state and federal programs, will be mmized:

* Under the Public Assistance Grant Program, inspeetdl make every effort to include mitigation effs in
reconstructing damaged properties and tree deleasance.

3. Long-term mitigation will be ensured through goehensive and prudent life saving measures ¢itlancement
of early warning capability), urban forestry praes, local building practices, and floodplain mamagnt.

STRATEGY

The mitigation strategy for promoting and achievingigation of the hazards from this disaster Wil focused in the
following areas:

» Life safety measures.

* Community mitigation education and outreach.

» Coordination with the Public Assistance Grant Paogyr

« Community-administered structural retrofitting edtion and grant programs.
* Enhancement of urban forestry programs and practice

* Mitigation project development.

* National Flood Insurance Program mitigation oppaittes and promotion.

* Building and Infrastructure Design and Construction
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Life safety measures
» Assist community officials in identifying deficiergs in weather warning systems and come up withtisols that
will ensure public safety is enhanced. (11/98)

Community mitigation education and outreach
» Coordinate with professional associations for geogpch as building code officials and insurance paones for
development of wind resistant building codes aratiices. (11/98)

Coordination with the Public Assistance Grant Program

» Coordinate with the Public Assistance Grant Prog@APG) staff to ensure that appropriate structuvadd
engineering and flood proofing measures are alloaed specified for public buildings and infrasturet being
repaired under the Public Assistance Grant Progfaii98)

» Coordinate with the Public Assistance Grant Progssaff in creating mitigation measures that willluee debris
clearance. (11/98)

Community-administered structural retrofitting education and grant program

* Invite communities to establish and administer @ally-based structural retrofitting program thatulb provide
public education on proper wind engineering techegjand components, and provide grants to indiVicome and
business owners wishing to retrofit their structute reduce future wind damage. The program cdodd
implemented and administered by an existing loagadtment, such as the building, planning or publarks
department, which would be responsible for dislgrgirants, monitoring work, providing technicaliatsce, and
providing program status to the State. (11/98)

Enhancement of urban forestry programs and practices

» Develop and provide guidance materials to foregitjlic works, utility and other appropriate lockEpartments on
proper urban forestry techniques and practice$/98).

» Conduct workshops for home and business ownerggrdesofessionals and other interested partiegroper tree
selection and urban forestry techniques and pexcti¢11/98)

* In communities without an urban forestry prograncairage local officials to establish a programl/98)

Mitigation project development

e Information from the Preliminary Damage Assessm@DA) will be used to help identify and select the
communities which should be contacted concernirgygbssibility of mitigation opportunities under thkazard
Mitigation Grant Program (HMGP) (8/98) and otheatstand federal programs (9/98).

* Review the potentially damaged structure inventfooyn the PDA, concentrating primarily on structutbat may
have been substantially damaged. (9/98)

* Review the NFIP State Coordinator’s information @aming the flood hazard identification and papi#tion status
of communities in the NFIP. (9/98)

* Coordinate with the Michigan Jobs Commission, thigHijan State Housing Development Authority, anbeot
appropriate state agencies concerning communitidsarsubstantial investment of state financiabueses. (9/98)

* Whenever possible, incorporate mitigation projente larger, ongoing or planned community proje@ts long as
the larger project will be completed in a timelymmar and mitigation benefits can be fully retaine@ngoing)

*Upon identification of communities suitable foritigation, local officials will be contacted to @eimine the
level of local interest in partnering toward recgvthat will reduce the community’s risk to futusevere storms
and flooding. The Mitigation Team will be activdteand conduct site visits with communities to gain
commitment in developing projects and implementrappate mitigation measures. The Mitigation Tearth
function as a technical resource to the commuritizdlp identify the problem that should be addreéssethe
mitigation measure and identify financial assiseampportunities through federal, state and privsgetor
programs.
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NFEIP mitigation opportunities and promotion

MDEQ staff will provide technical assistance todbffoodplain administrators as needed. (Ongoing)

MDEQ staff will, as needed, conduct NFIP briefings inform local floodplain administrators of NFIP
responsibilities. (Ongoing)

FEMA will mail letters to affected communities redeng immediate substantial damage determinatio(sot
applicable for this disaster.)

FEMA will identify priorities for possible enforcesnt actions. (Ongoing)

MDEQ, EMD/MSP, and FEMA will review repetitive lostta for potential acquisition, elevation or flgmeofing
sites. (11/98)

*Even though this was primarily a wind disastéoptl mitigation objectives are included in thisas&égy as outlined
in the Michigan Hazard Mitigation Plan.

Building and | nfrastructure Design and Construction

Enhance building codes to ensure public and pristitetures are more structurally sound to harelere wind
events. (11/98)

Promote burying of utility lines in communities whet is appropriate and technically feasible. I§Quublic and
non-profit utility companies areligible for grant funding.) (11/98)

MITIGATION STRATEGY TEAM MEMBERS

STATE OF MICHIGAN

Doran Duckworth
Hazard Mitigation Coordinator

Dawn Schulert
Hazard Mitigation Officer

George Hosek
National Flood Insurance Program Coordinator

Tom Newell
State Warning and Communications Officer

Cara Boucher
Urban and Community Forester

FEDERAL EMERGENCY MANAGEMENT AGENCY

Dante Roveda
Hazard Mitigation Officer

Terrill Barnes
Preliminary Damage Assessment

Laura Knitt
Preliminary Damage Assessment

848
Attachment F — Hazard Mitigation Strategies for &mdly Declared Disasters



Hazard Mitigation Strategy for Federal Disaster #126:
1998 West Michigan Windstorm
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MITIGATION STRATEGY
FEMA-1226-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce future aditer losses through acquisition and relocatiorhadard-prone
property, structural retrofitting, mitigation edticem of community officials and residents, wise danse and land
development practices, prudent use of resourceduanaing, and encouragement of National Flood lasoe Program
(NFIP) implementation and compliance, to name gugw measures that have been successful To aessistunities in
Michigan in their recovery from the straight-linends that struck across Michigan on May 31, 19@8thst the rebuilt
environment is safer and has a reduced risk frona\and flood damage, the following objectives nhesaccomplished:

1. Mitigation opportunities will be identified arsglected:

* The initial mitigation opportunities and recommetiolias identified during the damage assessment psdoe
many of the affected communities include: retrofgtof wind-damaged structures with wind clips téa®rs
and other bracing materials; urban forestry edapabuilding code enforcement; acquisition andcatimn
or retrofitting and floodproofing (including elevan) of substantially-damaged structures locatedpecial
flood hazard areas; and structural modificationswater and sewer infrastructure to prevent floochage.

2. Implementation of appropriate mitigation measyojects) will be expedited:

* Due to the nature of the damage and the obvioud tteeebuild private residences and public faettin a
timely manner, there is a very narrow window of agpnity for achieving meaningful mitigation in tlagea
of structural wind engineering (for damaged streeti Those projects and measures that relateuvicisral
retrofitting of wind-damaged structures should loéckly approved so that these opportunities arelosit
This opportunity may be narrowed even further beeauost retrofitting may not be cost effective.

3. Financial resources, including disaster assistgmmograms such as the HMGP, PAGP and IFGP, antutids
from other state and federal programs, will be mmized:

* Under the Public Assistance Grant Program, inspeaetdl make every effort to include mitigation effs in

reconstructing damaged properties, roads and drainsaddition, home and business owners should be

strongly encouraged to use the available fundideuthe Small Business Administration’s Disasteato
Program to incorporate structural wind mitigatioeasures in the repair/reconstruction of their dadag
structures. These programs have the ability t¢itine immediate, permanent mitigation measures on
damaged structures and public infrastructure.

4. Long-term mitigation will be ensured through goehensive and prudent life saving measures ¢iflancement
of early warning capability), urban forestry praes, local building practices, and floodplain mamagnt.

STRATEGY
The mitigation strategy for promoting and achievingigation of the hazards from this disaster Wil focused in the
following areas:

» Life safety measures.

* Community mitigation education and outreach.

» Coordination with other disaster assistance program

« Community-administered structural retrofitting edtion and grant programs.
* Enhancement of urban forestry programs and practice
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» Mitigation project development.
* National Flood Insurance Program mitigation oppaittes and promotion.

Life Safety Measures
» Assist community officials in identifying deficiergs in weather warning systems and come up withtisols that
will ensure public safety is enhanced. (9/98)

Community mitigation education and outreach
» Coordinate with professional associations for geogpch as building code officials and insurance paones for
development of wind resistant building codes. §9/9

Coordination with other disaster assistance programs

» Coordinate with SBA staff to ensure that approprittuctural wind engineering measures are allcanetispecified
for homes being repaired under the SBA DisastenlRagram (using the 20% mitigation provision)/9¢3

» Coordinate with appropriate state and local officta ensure that structural wind engineering messare allowed
and being implemented for homes being repairedwaantary agency disaster relief and recovengpams.

» Coordinate with Public Assistance Grant Program GPA staff to ensure that appropriate structural dwin
engineering and floodproofing measures are alloaed specified for public buildings and infrastruetibeing
repaired under the PAGP. (8/98)

Community-administered structural retrofitting education and grant program

* Invite communities to establish and administer @ally-based structural retrofitting program thatulb provide
public education on proper wind engineering techegjand components, and provide grants to indiVicome and
business owners wishing to retrofit their structute reduce future wind damage. The program cdodd
implemented and administered by an existing loagadtment, such as the building, planning or publarks
department, which would be responsible for dislgrgirants, monitoring work, providing technicaliatce, and
prorating on program status to the State. (8/98)

Enhancement of urban forestry programs and practices

» Develop and provide guidance materials to foregitjalic works, utility and other appropriate lockEpartments on
proper urban forestry techniques and practice8}9

» Conduct workshops for home and business ownerggrdesofessionals and other interested partiegroper tree
selection and urban forestry techniques and pexcti¢9/98)

* In communities without an urban forestry prograncairage local officials to establish a progra®y9§)

Mitigation project development

* Information from the Preliminary Damage Assessm@bDA) will be used to help identify and select the
communities that should be contacted concerningpibssibility of mitigation opportunities under thdazard
Mitigation Grant Program (HMGP) and other state fattkral programs. (7/98)

* Review the potentially damaged structure invenfooyn the PDA, concentrating primarily on those stanes that
may have been substantially damaged. (7/98)

* Review the NFIP State Coordinator’s information @eming the flood hazard identification and papition status
of communities in the NFIP. (7/98)

» Coordinate with the Michigan Jobs Commission ariofippropriate state agencies concerning comreanitith a
substantial investment of state financial resour¢8£98)

* Whenever possible, incorporate mitigation projénte larger, ongoing or planned community projgets long as
the larger project will be completed in a timelymmar and mitigation benefits can be fully retaine@ngoing)

» Upon identification of communities suitable for igétion, local officials will be contacted to daténe the level of
local interest in partnering toward recovery thét educe the community’s risk to future severrate and flooding.
The Mitigation Team will be activated and conduite svisits with communities the commit to developmef
projects and implementation of appropriate mitigatmeasures. The Mitigation Team will functionaatechnical
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resource to the community to help identify the peab that should be addressed by the mitigation oreaand
identify financial assistance opportunities throdgtheral, state and private sector programs.

NFEIP Mitigation Opportunities and Promotion

MDEQ staff will provide technical assistance todbffoodplain administrators as needed. (Ongoing)

MDEQ staff will, as needed, conduct NFIP briefings inform local floodplain administrators of NFIP
responsibilities. (Ongoing)

FEMA will mail letters to affected communities redang immediate substantial damage determinatio(isot
applicable for this disaster.)

FEMA will identify priorities for possible enforcesnt actions. (Ongoing)

MDEQ, EMD/MSP, and FEMA will review repetitive loskita for potential acquisition sites. (9/98)

*Even though this was primarily a wind disastéopfl mitigation objectives are included in thisagggy as outlined
in the Michigan Hazard Mitigation Plan.

MITIGATION STRATEGY TEAM MEMBERS

MICHIGAN

Doran Duckworth
Hazard Mitigation Coordinator

Dawn Schulert
Hazard Mitigation Officer

George Hosek
National Flood Insurance Program Coordinator

FEDERAL EMERGENCY MANAGEMENT AGENCY

Dante Roveda
Hazard Mitigation Officer
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Hazard Mitigation Strategy for Federal Disaster #1B1.:
1997 Southeast Michigan Tornadoes and Flooding
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MITIGATION STRATEGY
FEMA-1181-DR-MI
State of Michigan

OBJECTIVE

The objective of mitigation is to reduce futureaditer losses through acquisition and relocatidmaatrd-prone
property, structural retrofitting, mitigation edticm of community officials and residents, wise danse and
land development practices, prudent use of ressuarel funding, and encouragement of National Flood
Insurance Program (NFIP) implementation and compBa to name just a few measures that have been
successful. To assist communities in southeashign in their recovery from the severe storms sivaick the
area on July 2, 1997, so that the rebuilt enviramme safer and has a reduced risk from wind aoddfl
damage, the following objectives must be accomgtish

1. Mitigation opportunities will be identified arsglected:

The initial mitigation opportunities and recommetioias identified during the damage assessment
process in many of the affected communities includequisition and relocation or retrofitting and
floodproofing (including elevation) of substantialamaged structures located in special flood
hazard areas; structural retrofitting of wind-dasdhgtructures with wind clips, fasteners and other
bracing materials; structural modifications to watnd sewer infrastructure to prevent flood
damage; and urban forestry education.

2. Implementation of appropriate mitigation measypojects) will be expedited:

Due to the nature of the damage and the obvioud teeebuild private residences in a timely
manner, there is a very narrow window of opportuhdr achieving meaningful mitigation in the
area of structural wind engineering (for damageahés). Those projects and measures that relate to
structural retrofitting of wind-damaged structurelould be quickly approved so that these
opportunities are not lost.

3. Financial resources, including disaster assist@nograms such as the HMGP, PAGP and IFGP, &nd th
funds from other state and federal programs, valhtaximized:

Every effort should be made to include structuraddmetrofitting in the repairs and reconstruction
done under the Temporary Housing Program (Minimapds), the Individual and Family Grant
Program, and the Public Assistance Grant Programaddition, home and business owners should
be strongly encouraged to use the available fundinder the Small Business Administration’s
Disaster Loan Program to incorporate structural dwimmitigation measures in the
repair/reconstruction of their damaged structur®spropriate flood mitigation measures should also
be undertaken on those public facilities and irtftecdure that incurred damage from flooding. All
of these programs have the ability to institute mdmte, permanent mitigation measures on
damaged structures and public infrastructure.

4. Long-term mitigation will be ensured through goehensive and prudent public health and safety
measures (i.e., enhancement of early warning chigabifloodplain management, urban forestry
practices, and local building practices.
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STRATEGY
The mitigation strategy for promoting and achievingigation of the hazards from this disaster Ww#l focused
in the following areas:

* Community mitigation education and outreach.

» Coordination with other disaster assistance program

» Community-administered structural retrofitting edtion and grant programs.
» Enhancement of urban forestry programs and practice

* Mitigation project development.

* National Flood Insurance Program mitigation oppuaittas and promotion.

Community mitigation education and outreach

* Provide mitigation information in Disaster Recovérfjormation Centers. (7/21 till at least 8/1)

* Provide mitigation information by mail (upon reqt)ess a follow-up to the Disaster Recovery Inforiomat
Centers.

» Coordinate mitigation activities with the ongoingr@munity Relations Outreach Program.

Coordination with other disaster assistance programs

» Coordinate with Individual Assistance (IA) Prograstaff to ensure that appropriate structural wind
engineering measures are allowed and specifiedhéones being repaired under the Minimal Repair
Program.

» Coordinate with IA Program staff to ensure thatrappgate mitigation measures are allowed and sigecif
for recipients of IFG grants to prevent further @am to their homes from wind (such as removingsttkat
are in danger of falling onto the structure, pravidadditional bracing or tarping for damaged roafl
walls, etc.).

» Coordinate with SBA staff to ensure that appropristtuctural wind engineering measures are allcavet
specified for homes being repaired under the SBAafier Loan Program (using the 20% mitigation
provision).

» Coordinate with IA Program staff to ensure that rappate structural wind engineering measures are
allowed and being implemented for homes being redaunder the American Red Cross and other
voluntary agency disaster relief and recovery @pty.

» Coordinate with Public Assistance Grant ProgramGPA staff to ensure that appropriate structuraldwin
engineering and floodproofing measures are alloamd specified for public buildings and infrastruetu
being repaired under the PAGP.

Community-administered structural retrofitting education and grant program

* Provide a block-grant to participating communittesestablish and administer a locally-based strattu
retrofitting program that would provide public edtion on proper wind engineering techniques and
components, and provide grants to individual home lausiness owners wishing to retrofit their sues
to reduce future wind damage. The program wouldhipdemented and administered by an existing local
department, such as the building, planning or puborks department, which would be responsible for
disbursing grants, monitoring work, providing terah assistance, and reporting on program statubeto
State.
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Enhancement of urban forestry programs and practices

* Develop and provide guidance materials to foreghyblic works, utility and other appropriate local
departments on proper urban forestry techniquepeaudtices.

» Conduct workshops for home and business ownersgrdgsofessionals and other interested parties, on
proper tree selection and urban forestry techniguespractices.

* In communities without an urban forestry prograncairage local officials to establish a program.

Mitigation project development

* Information from the Preliminary Damage Assessn(@®@A) will be used to help identify and select the
communities that should be contacted concerningpibgsibility of mitigation opportunities under the
Hazard Mitigation Grant Program (HMGP) and otheateseind federal programs.

* Review the potentially damaged structure inventbom the PDA, concentrating primarily on those
structures that may have been substantially damaged

* Review the NFIP State Coordinator’s information @eming the flood hazard identification and
participation status of communities in the NFIP.

» Coordinate with the Michigan Jobs Commission andieotappropriate state agencies concerning
communities with a substantial investment of stia@ncial resources.

» Whenever possible, incorporate mitigation projects larger, ongoing or planned community projgets
long as the larger project will be completed imaely manner and mitigation benefits can be fudiiamed).

* Upon identification of communities suitable for mgdtion, local officials will be contacted to datene the
level of local interest in partnering toward recgvéhat will reduce the community’s risk to futusevere
storms and flooding. The Mitigation Team will betigated and conduct site visits with communitieatt
commit to development of projects and implementatbappropriate mitigation measures. The Mitigati
Team will function as a technical resource to thenmunity to help identify the problem that shoulel b
addressed by the mitigation measure, and identigntial assistance opportunities through fedestalie
and private sector programs.

NF1P Mitigation Opportunities and Promotion

 MDEQ staff will provide technical assistance todbffoodplain administrators as needed.

« MDEQ staff will, as needed, conduct NFIP briefingsinform local floodplain administrators of NFIP
responsibilities.

* FEMA will mail letters to affected communities redemg immediate substantial damage determinations.

* FEMA will identify priorities for possible enforcesnt actions.
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Hazard Mitigation Strategy for Federal Disaster #128:
1996 East Michigan Tornado and Flooding
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DR-1128 Ml

INTERAGENCY HAZARD MITIGATION
TEAM REPORT

(Electronically reformatted version of original asc&d document.)

Covering the Counties of: Bay, Lapeer, Saginaw, Sdac, St. Clair,
Tuscola and Midland
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REGION V
INTERAGENCY HAZARD
MITIGATION TEAM
MEETING REPORT

August 27, 1996

in response to:

The June 21, 1996
Disaster Declaration for the State of
Michigan

FEMA-DR-1128-M1

Covering the Counties of: Bay, Lapeer, Saginaw, Sdac, St. Clair,
Tuscola and Midland

FaY=ray

OToJ
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For additional information or additional copies of this report
please write to:

Federal Emergency Management Agency, Region V
ATTN: Hazard Mitigation Officer
175 West Jackson 4th Floor
Chicago, IL 60604-2698
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EXECUTIVE SUMMARY

On July 23, 1996, President Clinton declared tlratceunties, Bay, Lapeer, Saginaw, Sanilac, StirCknd
Tuscola, were eligible for disaster assistance (REML28-DR-MI) in the State of Michigan due to waieead flooding
caused by heavy rain. Midland County was addedubn3lL, 1996. All seven counties are eligible fabkc Assistance,
Hazard Mitigation, and as of August 15, 1996 Indiial Assistance.

Prior to the declaration, in conjunction with localfficials and the Michigan Department of State
Police/Emergency Management Division (MDSP/EMD)ge tkederal Emergency Management Agency (FEMA)
conducted Preliminary Damage Assessments (PDAhenafffected counties to document damages, ideptBsible
mitigation measures and coordinate with local atedesgovernment officials. The result of the PDAligated the
damage to public infrastructure was in excess 6f(§10,000.

Severe storms and torrential rainfall occurred fthme 21 to June 23, 1996, with some areas regemvier five
inches of rain in a 4 to 5 hour period, causingesjaread flooding. On the evening of June 21, 18%6rnado struck the
City of Frankenmuth in Saginaw County.

An Interagency Hazard Mitigation Team meeting (IHMWas held on August 8, 1996, in Bay City, Michigan
order to develop appropriate mitigation strategeesl recommendations with respect to this floodingné The
recommendations noted in this report extend froenlfMT meeting and are based on site visits, inésvs with local
officials, and information provided by other Fedemad State agencies. The areas identified foigatiton are:

l. Planning and Land Use Management
I. Flood Insurance and Real Estate
M. Flood Proofing Existing Structures

V. Drainage System Design, Construction and Maiance

V. Road Design, Construction and Maintenance Doran Duckworth

V1. Forecasting and Emergency Response State Hazard Mitigation Officer
VIL. FEMA Flood Insurance Issue
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Part 1: Background Information

DISASTER DECLARATION
On July 23, 1996, President Clinton declared a mdigaster (FEMA-DR-1128-MI) for Public Assistanard
Hazard Mitigation in the State of Michigan due tevere storms. A Preliminary Damage Assessment (PD&9
conducted with the help of local jurisdictions, Migan Emergency Management Division (Ml EMD) and federal
Emergency Management Agency (FEMA). The estimateblip and private damage for this disaster exceedlEdl
million.

Upon declaration, sections of the Robert T. Stdfforsaster Relief and Emergency Assistance Act l{Puaw
93-288, as amended, also known as the Stafford, fadk effect and provided for implementation ofdEral disaster
assistance programs.

Under Section 409 of the Stafford Act, an up-tcedatate Hazard Mitigation Plan is required as alitimm for
Federal Disaster Assistance. This Interagency Halktitigation Team Report and recommendations walive as the
foundation for updating the State Mitigation Plafter further analysis, and with the full coordiimat of all affected
state and local agencies, additional fatton measures will likely be identified in the @®tMitigation Plan.

PURPOSE OF THE REPORT
An Interagency Hazard Mitigation Team (IHMT) meegtizvas held on August 8, 1996, at the Bay City,

Michigan, City Hall in order to develop appropriatgtigation strategies and recommendations wittpees to this
flooding event. This report is intended to outliopportunities for mitigating future losses for theven Michigan
counties which experienced severe storms, and haawy, a tornado and flooding during the periodwie 21 to July 1,
1996. The declared counties are: Bay, Lapeer, SagiSanilac, Saint Clair, Tuscola and Midland. Téeommendations
noted in this report were developed at the IHMT tingeand are based on site visits, interviews vidttal public
officials and information provided by other Fedeaat State agencies.

DESCRIPTION OF THE EVENT
A storm system moved through Michigan on a soustesly path during the end of June causing flooding
large part of the state. (See Appendix B for a itbtadescription. See Appendix H and | for the Na#l Weather
Service (NWS) description of the weather eventldadvy Rainfall Events information.)

SUMMARY OF DAMAGES
FEMA Region | Federal / State teams were deplogaté field on August 23, 1996, as a result ofcuest for a
Preliminary Damage Assessment from Governor EngfeMichigan. These teams surveyed the impact onlipub
facilities and infrastructure as well as damagerigate property. Most of the dollar value estimatadamages was to
road systems and water control facilities drainsggtems. A summary of the damage estimates, fegosat, that are
eligible for assistance through Infrastructure Supgdollows:

CATEGORY FEMA/MEMD DAMAGE
ESTIMATE ($)
Debris Clearance 272,900
Emergency Protective Measures 203,465
Road Systems / Non-Federal 3,722,325
Water Control Facilities 4,195,181
Public Buildings and Equipment 460,065
Public Utilities 64,950
Recreation and Other 561,150
TOTAL 9,480,036
864
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The disaster declaration for the State of Michigas requested as a result of damage to publidgtfasijlprivate
homes and businesses in several counties and itieast-central Michigan. Severe storms and ttaknainfall
occurred from June 21 to June 23, 1996, with samasareceiving over five inches of rain in a 4 todbir period causing
widespread flooding. The volume of water exceedhedcapacity of the public drainage and sewer syst&idespread
flash flooding caused numerous road and bridge sgshculvert failures, damage to drainage chararadsflooding in
homes in seven affected counties. In addition # fthoding, a tornado struck the City of Frankenmirt Saginaw
County on the evening of June 21. This tornadordgstl six homes and damaged 108 others, destroyetusiness (a
brewery that is criticatO the town's tourism economy), damaged nine otheinbsses in the downtown area, and tore
the roof off the public library. Debris was spreaeker several miles of city streets. Widespread p ovoaitages and
natural gas leaks were reported. Two deaths aerdrfjuries were directly attributed to the effestsevere weather.

Public Assistance

Preliminary Damage Assessments (PDA) conducted didrte June 29, 1996, indicated the neestere impacts
were to roads, bridges, and drainage culverts aadrels in Bay, Lapeer and Tusc@aunties. Tuscola County was
particularly hard hit, with damages estimated taber $4.5 million. Lapeer County suffered neardyrfiillion in public
damage, most of which wder washed out roads and bridges. Bay County had &gnif road damage estimated at
nearly $1 million. Total public damage to datehie seven affected counties is $10,158,800. Ofaimatunt, $8.8 million
is for damage to roads, bridges, culverts and dggrchannels. Over $700,000 has been spent ors debroval. Costs
for emergency protective measures total nearly S840

These figures are in addition to $1 million in d@®ado the Federal Aid System roads and bridgeswviiibbe
covered under the Federal Highway Administratiem®rgency repair and reconstructigmogram.

Individual Assistance

Flooded
home at
northwest
end of Cat
Lake in
Mayville, Ml
6/22/9¢

Flooded home at
east side of Cat

Lake in Mayville,
MI 6/22/96
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On August 5, teams began collecting additional sleyasurvey information associated with privateperty
losses. The flooding also caused widespread anifisent damage to private homes and businesseadghout the area.
In the City of Midland, in Midland County, over 96@mes were flooded, resulting in significant daentmmechanical
systems and appliances in the basements. In St. @anty over 650 homes received similar damageBdy County
nearly 500 homes were damaged. In the seven cauady over 40 businesses were damaged by floadiaugy suffered
major losses of inventory and equipment, in additio the physical damage to their structures. Cogwiwith the ten
businesses that were damaged in the Frankenmutladmy the region suffered significant economic ictpdhe
Individual Assistance Teams identified 2,860 horttet had been damaged by the flood and the tormdithoa total
damage of $15.3 million. On August 15, 1996, thesRient approved Individual Assistance (IA) forsdhven counties.

(Note: Due to the IA declaration being declared severaksédnto the PA disaster declaration, and the need
produce this report on a timely basis the finalfegs for IA are not entered in this report. As ep&mber 12th over
3000 IA claims have been filed for the countietelis)

Part 2: Past Recommendations and Mitigation Opportunities

STATE OF MICHIGAN HAZARD MITIGATION ACTIONS

National Mitigation Strategy

During the past four decades, the United Stateskpsrienced many natural disasters resultingse &f life,
injury and property damage. Public and private weses for recovery have been stretched to theitdirithe nation is
actively seeking ways to prevent or minimize damsaggused by future natural hazard events.

In conjunction with its federal, state and locattpars, as well as the private sector, FEMA haslbped a
National Mitigation Strategy which by the year 2Gifhs to: 1) reduce significantly loss of life,unijes, economic costs
and destruction of natural and cultural resourbes itesult from natural hazards; and, 2) engendatdmental changes
in perception so that the public demands safer aamities in which to live and work.

Hazard Mitigation in the Stafford Act
Senator Robert T. Stafford saw the need to break aytle of damage-repair-damage and sponsored an

amendment to the Federal Disaster Relief Act (P1288), the Stafford Act, to include mitigation as iategral part of
federal disaster relief. Passed in 1988, the Sthffact allowed FEMA to provide additional fundingrf hazard
mitigation in the repair of permanent public faé#s under its Public Assistance program (Sectio@)4and provide
grants to state and local governments, eligiblegbei non-profit organizations and Indian Tribegmplement additional
hazard mitigation projects (Section 404). As a lte§lEMA and the State of Michigan have developgzhdnership with
local communities, the private sector, universitied individual citizens to bread the damage-regamage cycle.

Michigan's Hazard Mitigation Plan

A statewide Hazard Mitigation Plan was developadrahe Presidential declaration for flooding ir8&9 The
plan describes the State's vulnerability to natdisdsters. Mitigation strategies to reduce or iglate future damage in
vulnerable areas are determined in order of pyidsif Michigan Emergency Management Division (MEMD)ith
assistance from FEMA and other Federal agencies.State of Michigan has been engaged in implemientaf this
hazard mitigation strategy. That plan describesribasures that Federal and State agencies havaakaheto promote
mitigation and presents a set of recommendatiorishndre the basic for the State's mitigation effort

Breaking the Damage-Repair-Damage Cycle:

HAZARD MITIGATION STRATEGY FOR DR-1128-Ml
August 5, 1996
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The following strategy was developed as a guide Harard mitigation planning for consideration from
preliminary information compiled prior to the IHMTMand projects associated with the Michigan disad¢elaration
DR-1128-MI. It forms an overall framework for moretailed recommendations and ultimately hazardgatiton
projects that can be funded through the Hazardgititon Grant Program and other funding sources.

Education: Improved construction and maintenance pactices

1. Prepare a Construction and Maintenance Manuabgd and drainage construction and maintenanc®peel.
A suggested name for the publication could be RxgénOptions Guide ("DOG"). This Manual will be dg®d for use
by the Michigan Department of Transportation, Mgan County Road Association, Michigan River Basgsdciation;
and County Drain Commissioners, and contain thevahg.
» Construction standards and simplified details foing, design of facilities, materials, installatimethods for
culverts, drainage ditches and bridges.
* Maintenance techniques and maintenance schedubtigoais (planning for maintenance, funding issues,
personnel issues, managing costs, etc.).

2. Hold training workshops to explain the use oé tGonstruction and Maintenance Manual and, schedule
workshops on an annual cycle for current and nerggommel. Target the following groups for workshopsainage
district commissioners, road maintenance peopl@éfment of Public Works etc.), contractors, fargndihe workshops
could be associated with existing Michigan Departnaé Transportation (MDOT) training sessions.

Education: Land use planning and building permitting for hazard mitigation

1. Develop a Hazard Mitigation Planning Manual eiming a description of planning procedures and ehoeit
that addresses hazard mitigation principles asgtiwith land use planning and building inspectiorthe State of
Michigan. Master planning and zoning opportunifi@shazard mitigation would also be discussed. Emshshould be
placed on drainage issues and proper design fatisions and individual development sites. The uarwould be
useful to local planning officials, regional plangistaffs and consultants offering architecturafieeering, landscape
architectural and planning services.

Education: National Flood Insurance Program (NFIP)education opportunities for all those associated Wi the
insurance aspect of floodplain management

1. Hold Insurance Agent workshops sponsored byMiehigan Department of Environmental Quality to de
information regarding program details, benefitgpofchasing insurance, and the mandatory land maregeand building
permit requirements associated with flood insuramaelability. Computer Sciences Corporation (CSf, NFIP insurance
contractor for lenders and insurance agents, wilfdguested to hold additional training seminarthéndeclared area of the
State of Michigan, in addition to the regularlysgbled sessions. The training will address all sy the NFIP.

Immediate and Short-term Initiatives

1. Hold an Interagency Hazard Mitigation Team nnggtid further detail the mitigation opportunitieglmed in the
Strategy Report(Note: This meeting was held on August 8, 1996.)

2. The MEMD will coordinate with FEMA and use thedable model document to prepare the hazard atiitig plan
for FEMA's approval.

3. Pursue the development of projects for 404 fugnttirough correspondence, meetings and phone calls

» The State will notify local governments in writiofjthe availability of Section 404 hazard mitigatiunds. Potential
projects will be identified from information gatleer by the State Hazard Mitigation Team as well ram fPA
inspectors and Damage Survey Report records. Coitiesurand townships having unique hazard mitigation
opportunities will be notified separately.
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* The State should apply for administration fundiadhire staff for the implementation of mitigatioatigities and to
complete projects with 404 funding. The EMD will besponsible for soliciting and assistiagplicants with the
development of Section 404 projects.

4. Coordinate with Public Assistance (Infrastructurepi®rt) to review Damage Survey Reports for mikigat

opportunities. Encourage the development of mibgaprojects associated with the Section 404 adRtdgrams. The State
Hazard Mitigation Officer (SHMO) will coordinate thi the State PA Officer to ensure that mitigatisnsiressed during
briefings with public officials. The SHMO and St&é Officer may assist in the review of damage syneports (DSRs) for

mitigation opportunities.

» Areas of possible concern are drainage canalsy aatewaste treatment plants, and other governirfaotities and
infrastructure. State Hazard Mitigation staff wilbrk closely with FEMA and State Public Assistaiied) staff to
ensure that all eligible opportunities are explagd funded if possible.

Flood hazard reduction through acquisition, elevatbn and minimization

1. Promote the acquisition of repetitively floodadd substantially damaged properties through antay flood-
damaged property acquisition program. One of therfatigation options available for this type ofusition is to buy out the
owners and remove the structures from the floodpRiioperty acquisition programs are complex; méadion presented to
affected individuals must be accurate and undetatzde.

2. Many areas experienced broad scale floodindi¢pkarly Tuscola and Lapeer Counties); many stmast may be
situated where elevation of the building could ffective in reducing future flood losses. The etmra of utilities and
appliances (minimization) can also be an effeatit@ation technique for communities where broaalesflooding occurred in
developed areas, i.e.: Midland, Port Huron, BaagorVassar.

Section 406 Hazard Mitigation Program: Incorporating Mitigation into Infrastructure Repairs

1 Following all Public Assistance (InfrastructurepBort) Presidential disaster declarations, FEMAgidteV produces
hazard mitigation work sheets and guidance fod fiespectors conducting Damage Survey Reports (D€Rhat mitigation
will be considered for all Section 406 permanedlipdacility repairs. As a result of this proa&igtrategy, losses incurred in
this severe storm and flooding event were greatlyced.

MITIGATION OPPORTUNITIES

The FEMA Infrastructure Support programs, formétyblic Assistance (PA), now includes a mitigatiomponent.
Under this disaster recovery effort, Infrastructimgpectors are instructed to include mitigatiorasoees in their Damage
Survey Reports (DSRs) if appropriate and cost-&¥fecAt the Applicant Briefings, local officials eve encouraged to
recommend mitigation projects to FEMA inspectofsadproved in the DSR, these mitigation measuresfiarded by the
Section 406 program monies and state and locahzatshes.

In addition to the Section 406 mitigation efforecBon 404 mitigation in this disaster declaratibR-1128-Ml, will
provide an estimated $1,500,000 about 15% in Haltigation Grant Program (HMGP) funds to be mattlom a 75%
Federal/25% Applicant cost basis. FEMA will assistte and local officials in using these fundsniplement new HMGP
projects that are cost-effective and environmegnkaheficial and will reduce or eliminate repestihreats to citizens and their
property. The HMGP in Michigan is managed by theljan State Police Emergency Management Division.
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The June 21 to July 1, 1996 storm event resultedendentification of seven areas of mitigatiorpogunities:
I.  Planning and Land Use Management
II. Flood Insurance and Real Estate
IIl. Floodproofing Existing Structures

IV. Drainage System Design, Construction and
Maintenance

V. Road Design, Construction and
Maintenance

VI. Forecasting and Emergency Response Utility Truck fording flood waters in Tuscola County

VII. FEMA Flood Insurance Issue

Note: These identified areas are discussed separatelyeiriollowing pages, beginning with a statementissies
relative to the defined area, a description of gamknd information, recommendations for furtheri@agtand lead and
support agencies.

Michigan Mitigation Success Story

The South Branch of the Cass River Intercounty iigia 96,000 acre watershed in Lapeer and Sasolaaties.
The Drain was originally established in 1901, aBdn@lles were reconstructed in 1965 with the codjmmeof Natural
Resource Conservation Service (formerly SCS). Thadanges in bottom width from 6 feet wide at tipstream end to
over 50 feet wide in the downstream reaches, andi¢ipth averages 12 feet. Minor maintenance anetatign control
was routinely done since the reconstruction. Tlaeskegislature raised the maintenance limit in Miehigan Drain
Code in 1989 from an amount equal to $800 per ofildrain to $2,500 per mile of drain. Five years dige drainage
board authorized a complete physical inventoryhef drain. Approximately $300,000 has been spent theelast five
years for engineering and major maintenance. Landosvin the district report that flooding has biess and the length
of inundation has been reduced. Landowners wenererty pleased with the drains performance at tige &f June
1996. Water was out of bank as expected as a reshiavy rains, but flow returned within the bamighin 48 hours
and the system returned to normal flows within &kve

HAZARD MITIGATION ISSUES AND RECOMMENDATIONS
. PLANNING AND LAND USE MANAGEMENT

ISSUE: Hazard mitigation opportunities are not includedbical land use decisions.

BACKGROUND: State enabling legislation does not reference ldaxidtigation as one of the objectives to be actdeve
through land use planning and management. In additommunity comprehensive land use plans gegedall not
address hazard mitigation issues and solutions. p@aimnsive plans ordinarily address subjects thktte to the
physical development of the community; there ar@imiform required elements for comprehensive pEmsng the four
basic planning enabling laws in Michigan. The cahtef most comprehensive plans developed for Mighidpcal
governments is determined by the various plannimgroissions or the professional staff hired by thenmission to
develop the plan. Since mitigation is not a comnbgpic, zoning and subdivision provisions do notoke hazard
mitigation opportunities during the review of dey@inent proposals at the local level.
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RECOMMENDATION #1: LEGISLATION. Amend the Michigan State Enabling Legislation to incorporate
"hazard mitigation" within the list of elements that comprise a comprehensive plan.

LEAD AGENCY: Hazard Mitigation Section, Emergency Managementdiin Michigan State Police.

SUPPORT AGENCIES: Michigan Department of Environmental Quality, Migan Chapter of the American Planning
Association, Michigan Society of Planning OfficiaMichigan Department of Natural Resources.

ISSUE: Local development plans are approved without adeqoansideration given to the drainage implications
posed by the impervious soil surface coverage amy/the existing upstream runoff.

BACKGROUND: The Michigan Planning Enabling Legislation providkat proposed subdivisions shall be reviewed
by the County Drain Commissioner. The legislatiooywever, does not require a similar review of otlgpes of land use
change. This results in the construction of majopervious surfaces (roofs, parking lots) with vdipited or
uninformed review during the permit process. Sitlee County Drain Commissioner has knowledge ofdlleert and
bridge sizing, the Commissioner's office is a vhlaastep in the review process to monitor drainacéfes and to set or
approve culvert and bridge sizes. Also, throughube of hydrologic studies, the Commissioner cay pin important
role in minimizing flood damages when heavy rurmfturs. Excluding the Commissioner from a reviele results in
shortsighted decisions and a greater frequencdyofdling, erosion and washout problems.

RECOMMENDATION #2: LEGISLATION: Amend the State Ena bling Legislation to require that the County
Drain Commission be included in the review and appsval or disapproval of all land use change proposalas an
integral step in the land development process fote State of Michigan. This review will include condminiums,
development site plans and mobile home parks in adtn to the existing review requirement for land
subdivisions.

LEAD AGENCY: Michigan Department of Environmental Quality, Mighh Association of County Drain
Commissioners (MACDC) and (MAC).

SUPPORT AGENCIES: Michigan Department of Agriculture, Emergency Magagnt Division Michigan State
Police and, Michigan Association of Conservatiostbéts.

ISSUE: Coordination of zoning for hazard mitigation to peoly regulate land uses and structures in hazardmas is
lacking in many counties in Michigan.

BACKGROUND: State enabling legislation does not require coatitim of zoning across local jurisdictions in order
to perfect coordination of land use decisions diffigchazard mitigation. County zonipgr seis permitted in Michigan,
however, where municipal and township zoning igffiect county zoninger se is preempted. In this case, coordinated
zoning across local jurisdictions is almost impbkesiwithout some sort of superimposed or overlagirmp. County
zoningper se, or in the case where county zoning is preemptethbyicipalities and townships, county overlay zoning
can achieve hazard mitigation objectives, as fangle: building setback requirements and floodptaamagement in
designated hazardous river and stream corridong] lese and traffic controls in designated hazardoassportation
corridors, and land use and building constructiomtiols in designated intercommunity hazardoussarea

RECOMMENDATION #3: LEGISLATION: Amend the Michigan county, municipal and township zoning
enabling legislation to permit county overlay zonig of designated hazardous river and stream corrida,
hazardous transportation corridors, and intercommurity hazardous areas.
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ISSUE: The State of Michigan Hazard Mitigation Plan isrgeupdated by the Hazard Mitigation Officer, Emerge
Management Division, Michigan State Police. An upda required following every Presidentially deelh disaster. The
Michigan Hazard Mitigation Plan has not been updiaiece 1987. Updating the multi-hazard MichigaanPWill be a
positive step as well as a valuable managemenfaootducing damage resulting from future nathiatard events.

BACKGROUND: The importance of land use planning is recognizgdhie State of Michigan and is an important
element in the preliminary Hazard Mitigation StpteReport (see Appendix) developed prior to theddaalitigation
Team Meeting by FEMA Region V and the State Haditigation Officer. (The Hazard Mitigation Plan foses on
long term mitigation activity that would be mostpappriate through an emphasis on planning). The plescribes
existing activities related to hazard mitigatiorddagislation that establishes the foundation femagement methods.
Many recommendations are set forth to strengthenrdke and awareness of hazard mitigation in plamictivities;
emphasis is placed on the integration of hazariyation into:

» basic land use/development regulatory mechanisms;
e state building codes;

» comprehensive planning process;

* model zoning text;

» subdivision control act;

e curriculum elements for urban regional planningistts;
e training programs;

» future land use plans; and

* new land use legislation.

The Plan also recommends communication betweenl ldegelopment regulators, planners and the Emeggenc
Management Division.

RECOMMENDATION #4: PLAN IMPLEMENTATION. The Emergen cy Management Division should
establish and coordinate a State Hazard MitigatiorCouncil to address the mitigation recommendationsdund in

the Michigan Hazard Mitigation Plan and to assure hat the plan will be carried out in a coordinated ad effective
manner. This action is a recommendation in the Stat plan and should be designated as a high prioritjor

implementation.

LEAD AGENCY: Emergency Management Division Michigan State Rolic
SUPPORT AGENCIES: Local, state and federal agencies.

RECOMMENDATION #5: MITIGATION FUNDING. Establish a "State Hazard Mitigation Fund" to address
the mitigation opportunities that are identified during flood events. The low interest loan program that was used
to elevate floodprone structures along the Great Ukes shoreline in 1985 and 1986 should be reenactadd
considered for use on a statewide basis. The Stathould accept some of the burden for flood loss niation,
rather than rely solely on Federal assistance to cect flood problems.

LEAD AGENCY: Emergency Management Division Michigan State Rolic

SUPPORT AGENCIES: Michigan Department of Environmental Quality, MDO&nd Consumer and Industry
Services.

RECOMMENDATION #6: PROJECT LIST. Develop a list of potential mitigation projects within the State of
Michigan. There is a general idea of the problem aas; however, communities, counties, and emergency
managers should be contacted to obtain specific ag of concern. The contact would be made in the for of a
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guestionnaire or survey to gather input on potentiadprojects, estimated costs and the benefits. Thest would be
prioritized based on cost/benefit, permit feasibily and funding.

SUPPORT AGENCY: Emergency Management Division of the Michigan SRxéce.

ISSUE: County hazard mitigation plans can complement théeeSf Michigan Hazard Mitigation Plan.

BACKGROUND: Not all the counties in Michigan have establishednty planning commissions to prepare county
comprehensive plans in order to address hazardatign. To complement the State of Michigan Hazslitigation
Plan, all Michigan counties should prepare hazat@ation plans. These plans should be prepareliasomponents of
the state plan. County hazard mitigation plans tten be used to engage the counties in the codi@inand
implementation of state and county hazard mitigaitrategies. The county hazard mitigation plamsatao be used by
county planning commissions as components of cocmityprehensive plans, thereby providing justifisatand validity
for zoning and other controls for hazard mitigation

RECOMMENDATION #7: PLAN IMPLEMENTATION. The Emergen cy Management Division of the
Michigan Department of State Police should requireand coordinate the preparation of county hazard miigation
plans as subcomponents of the State of Michigan Haxd Mitigation Plan. These county plans can also see as
components of county comprehensive plans for thoseunties that have established county planning comissions.

ISSUE: Local lay planners (Planning Commissioners) do cwisider hazard mitigation when preparing community
plans or when they review proposed developmenticgmns. New development occurs without evaluatidrnthe
potential danger or loss that could result whenh lesv land use is affected by a natural hazardteven

BACKGROUND: Although local planning commissioners are encouwfage attend seminars and educational
workshops given by the Michigan Chapter of the Ao Planning Association and the Michigan Soc@tylanning
Officials, the current curriculum does not includazard mitigation planning. This group of lay plamsias well as
building officials, community officials, emergeneyanagers, developers, engineers, architects, andysus, should
receive training in the considerations and benaBsociated with planning for hazards. This issudg0 addressed in the
State Hazard Mitigation Plan that is referencedemibrsed elsewhere in this report.

RECOMMENDATION #8A: EDUCATION. Prepare a handbook for planning commissioners addressing the
process for hazard mitigation planning at the locallevel. The handbook would be used as the text fdraining
courses given on an annual basis.

LEAD AGENCY: Emergency Management Division, Michigan State Rolic

SUPPORT AGENCIES: Michigan Department of Environmental Quality, ottsyencies and groups associated with
land use management, MDA, and MACDC and Departme@obnsumer & Industry Services.

RECOMMENDATION #8B: EDUCATION: Initiate and or expa nd the training programs for planners to
include hazard mitigation planning as a component folocal comprehensive plans. This initiative wouldbe
sponsored and coordinated through the Michigan Soety of Planning Officials with educational sessionaind
materials distributed through the professional andtrade associations encompassing land change activiin
Michigan. A partial list includes:

» Michigan Townships Association

» Michigan Municipal League

* Michigan Association of Counties

* Michigan Chapter of the American Planning Associatbn

* Michigan Society of Planning Officials
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* Michigan Emergency Managers Association
* Michigan Association of County Drain Commissioners

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Emergency Management Division Michigan State eolamd MDA.

[I. FLOOD INSURANCE AND REAL ESTATE
ISSUE: Many home purchasers do not realize that their preyerty is prone to flooding.

BACKGROUND: The current disclosure laws in Michigan involvirgpl estate transactions are vague, and provide
little protection for the consumer.

RECOMMENDATION #9: LEGISLATION. Establish a provisi on in State law that requires the disclosure of
floodprone areas as a step in real estate transactis. This should be mandatory regardless of the medd of
financing or financing institution.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Emergency Management Division of the Michigan SRaéce.

ISSUE: There is a lack of information at all levels of ihsurance industry about the National Flood InsoeaProgram
(NFIP).

BACKGROUND: There is an on-going need to educate the realbding and insurance industry regarding flood
hazards in general, and specifically the Natioabé Insurance Program. Misinformation is beingvmted to property
owners and buyers. Real estate, insurance and rpydpspection professionals need to be better agualcabout the
NFIP program and its requirements.

RECOMMENDATION #10A: EDUCATION. Create improved ins tructional information for the National Flood
Insurance Program. A revised NFIP booklet and otheisimple and effective communication materials are eeded
for the public as well as those who work closely Wi the program including insurance people, banking
institutions/lenders, building inspectors and localplanning officials. Other State handbooks could @o be
upgraded to include current floodplain management gidelines. The "Local Officials Handbook" prepared by the
Department of Environmental Quality should includeNFIP information.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: FEMA, NFIP Coordinator, Emergency Management DavisMichigan State Police,
State Insurance Industry, State Insurance Bureau.

RECOMMENDATION #10B: EXAMINATION. Flood insurance q uestions should be added to insurance
gualification tests for agents and real estate peosinel.

LEAD AGENCY: NFIP Coordinator, MDEQ, Department of Consumemné&ustry Services.

SUPPORT AGENCY: FEMA, Michigan Emergency Management Division, Ir@ce Industry, Insurance Associations,
State Insurance Bureau.
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ISSUE: The public lacks knowledge of alternative insuepoograms to assist them in recovering from astésa

BACKGROUND: The Michigan NFIP Coordinator's office has indeshtthat insurance agencies neglect to fully
explain alternative insurance coverage that prstdwir clients from damage related costs aftasaster. The particular
clients affected are in selected Michigan commasithaving a municipal sanitation and waste sysidmse systems
historically have not kept up with the flow demahding disaster events. An insurance policy addngssewage backup
(policy attachment) would protect those homes mmainities with waste treatment systems.

RECOMMENDATION #11: EDUCATION. An educational progr am for Insurance Agents should be initiated to
address the need for selling specific policies foeimbursement of disaster costs.

LEAD AGENCY: NFIP Coordinator, Michigan Department of Enviromtag Quality.

SUPPORT AGENCIES: FEMA, Emergency Management Division Michigan Std&elice, Insurance Industry,
Insurance Associations, State Insurance Bureau.

ISSUE: A number of structures in Michigan are locatedl@od prone areas and frequently experience dardagag
periods of high water.

BACKGROUND: Structures experiencing repetitive loss shoulddemtified so that plans can be designed to reduce
the recovery expense, and prevent future damadpesaddresses of repetitive loss structures cowarddr the National
Flood Insurance Program can be provided by FEMAn&thod for addressing the losses would involve red\steps:
education for property owners, obtaining elevatidormation, and developing action plans for thegarties.

RECOMMENDATION #12: REPETITIVE LOSS. Identify prope rties experiencing repetitive loss in Michigan.
Priority projects for action that are identified through the property inventory will require additional funding

either through a "State Hazard Mitigation Fund," Fl ood Mitigation Assistance Program funds or communiy

funding.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Emergency Management Division Michigan State PolEEMA, US Army Corps of
Engineers, Association of State Floodplain Managard the communities.

ISSUE: There is a need to update the floodplain mapstihae been developed under the National Flood &msar
Program, and to have more communities in Michigamnigpate in the NFIP.

BACKGROUND: Many Michigan communities having significant floddims do not have detailed floodplain maps.
Others are in need of map revisions to identifyali@@ment that has occurred since the maps wermalligprepared. A
priority listing is maintained which identifies tlmeapping needs by community. Current budgets aF#ueral and State
levels are not adequate to address the mapping med@dichigan. Only about 40% of the communitiedMicthigan have
been mapped for the NFIP. Only about 40% of thermnonities in Michigan (696 of 1776) are participatin the NFIP.

RECOMMENDATION #13: FLOODPLAIN MAPPING. Mapping needs should be identified and prioritized.
The Michigan Department of Environmental Quality (MDEQ) should develop a listing of unmapped communigis
and continue to identify floodprone areas. FEMA wil continue to develop countywide maps within Michign,
following the priority listing developed by the MDEQ.

LEAD AGENCY: Michigan Department of Environmental Quality.
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SUPPORT AGENCIES: FEMA, US Army Corps of Engineers (USACE), NaturaddRurces Conservation Service,
DNR, MDA, MACDC and MACD.

ISSUE: Orthophoto quadrangle maps and flood insurance roapsbe digitized and overlaid providing an accurat
depiction of the floodprone area.

BACKGROUND: The Michigan Department of Natural Resources isrenily involved in a pilot program of
overlaying digitized flood insurance rate maps atitptized orthophoto quadrangle maps for Monroe@y.

RECOMMENDATION #14: MAP OVERLAYS. The results of th e digitizing program should be reviewed to
determine its applicability to flood preparedness ad mitigation. If the program is worthwhile, it should be
expanded to the rest of the State.

LEAD AGENCY: Michigan Department of Natural Resources.

SUPPORT AGENCIES: Department of Environmental Quality, Emergency Mpemaent Division Michigan State
Police, FEMA, MDA, MACDC, MACD, DNR.

M. FLOOD PROOFING EXISTING STRUCTURES

ISSUE: The general public has not been adequately inforofidbod mitigation methods for existing structsr& here
are many opportunities for retrofitting homes andibesses in flood prone areas.

BACKGROUND: In many cases the general public learns about aitig through retrofitting their homes following a
disaster. Educational materials (handouts, puldiwviee notices and instructional courses) used isafder Recovery
Centers for counseling disaster victims are an @karof an effective means to inform the public. sTimformation
should be provided to the public prior to a disastent.

RECOMMENDATION #15: EDUCATION. A public education p rogram should be developed for retrofitting
structures in flood prone areas. This information fould be disseminated before a disaster occurs.

LEAD AGENCY: Emergency Management Division Michigan State Rolic

SUPPORT AGENCIES: FEMA, MDEQ, NFIP Area Coordinators, County EmergeManagement Coordinators, State
Insurance Bureau, Insurance Associations, MSU EiarService, Soil Conservation Districts.

IV. DRAINAGE SYSTEM DESIGN, CONSTRUCTION AND MAINTENANC E

ISSUE: Drainage ditches become damaged because of basikresnd the lack of land use standards in thendgai
corridors.

BACKGROUND: In order to maximize production, farmers commonljtigate their land to the edge of the drain
network. This practice weakens the banks and allewsion to take place. Consequently the erodeédrrahtonstricts
the drainage system during a heavy rain event. dgbéshing a greenbelt of uncultivated land, efilstrip is created
that can prevent bank erosion and excessive rdrwff fields and crops. The green belt could bel#staed through a
"state setback standard" or the acquisition offeebon either side of drainage ditches.
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RECOMMENDATION #16: LEGISLATION. Legislation is nee ded to establish a setback requirement for
agricultural drainage ditches.

LEAD AGENCY: Michigan Department of Agriculture.

SUPPORT AGENCIES: Emergency Management Division of the Michigan Statdice, Michigan Department of
Environmental Quality.

ISSUE: Sediment deposition from surface water runoff amdre importantly, wind erosion, are major factdnatt
reduce drainage system capacity. Reduced capamnityilzutes to the magnitude of the damage assalciaith a flood
event. There are no state-wide standards to prdtactage systems.

BACKGROUND: Agricultural land suffers from wind and to a lesslgree, water erosion. As a result, sediment
accumulates in the drainage system. The UnitedeStBepartment of Agriculture currently has two pamgs that
address this problem. The Conservation Reserva&rognd the PL-566 Land Treatment Watershed Prographasize
filter strips as a high priority. The 15-30 footdai filter strips for water erosion can be gras$ thanowed annually.
Programs providing for a 15-30 foot wide naturalféufor wind erosion prohibit the operation of atlachinery in the
protected area. These programs pay the owner amabnraintenance fee. The programs require a minimufyears
and a maximum of 10 years for enrollment.

RECOMMENDATION #17: DRAIN BUFFERS. All drains in Mi chigan should be evaluated for the degree of
sedimentation. Establish filter strips within the dain easement where impacted drains are identifiedAn effort
should be made to determine if the effectiveness tfe filter strips could be improved with an increase in width.
Other strategies to increase the use, extent, effa@ness and permanence of the filter strips coulthclude: 1) tax
incentives, 2)direct payment, 3) reduced flood insurance premium,and 4) land acquisition by the drain
commission.

LEAD AGENCY: Michigan Department of Agriculture.

SUPPORT AGENCIES: Association of County Drain Commissioners, NatlRaksource Conservation Service, Local
Conservation Districts.

ISSUE: Flood damage following heavy rains is becoming nean@mon even though drains and drainage struchares
been engineered using accepted runoff formulas.

BACKGROUND: When new development occurs, the runoff charasttesi of the original parcel are changed due to
the addition of impervious surfaces. This alterailacreases stormwater runoff and the flow throdgtins, culverts and
bridges. Adequately sized drains can, over timepbee undersized due to the more rapid and increbmedaused by
watershed development. No study exists to set atdsdfor sizing structures and to limit site cogerdor runoff
management in the east central Michigan environmokedénse soils and flat topography.

RECOMMENDATION #18A: SITE RUNOFF STUDY. Conduct a study of Michigan land character and its
influence on storm water runoff. This pilot study will be a first step in the development of a land cgerage formula
for the State of Michigan based on soil characterThe study should be designed with the objective testablish a
formula for calculating the maximum land coverage or impervious surfaces. Soil characteristics, slogeand
vegetation types will be considerations in the del@pment of the maximum lot coverage methodology. Tk
procedure would be used by engineers, land planneend local planning officials in the design and relew of new
development. Managing the impervious surface covege of development parcels will help to reduce theigh flow
regimen in drainage structures and thus preserve th efficiency of the drainage system during major strm. The
study should consider the feasibility of establising a requirement that any land use change will beasigned to
assure that no net increase in runoff will occur as result of the proposed land development.
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LEAD AGENCY: Michigan Department of Agriculture.

SUPPORT AGENCIES: Michigan Department of Environmental Quality, Migan Chapter of the American Planning
Association, Michigan Society of Planning Officialpossibly other township, municipal and countyoagsions,
MACDC and MACD.

RECOMMENDATION #18B: LEGISLATION. Amend the Plannin g Enabling Legislation to require that
development proposals include an analysis of runoffotential and soil characteristics to establish anaximum
property coverage for impervious surfaces. This regirement must be based on accepted standards deveé&u
through a study of Michigan land and runoff characeristics. (see Issue and Background #17A aslated).

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Michigan Department of Agriculture, MACDC and MACMichigan Department of
Environmental Quality, Michigan Chapter of the Aiman Planning Association, Michigan Society of Pliagy
Officials, possibly other township, municipal armlioty associations, MACDC and MACD.

ISSUE: Segments of the watershed are managed individwaillly minimal coordination between upstream and
downstream watershed legal entities. Unanticipétextiing occurs due to upstream development anaddseltant rapid
run-off. Hydrologic information is not created ohased between counties to assist in the designoainunity
infrastructure.

BACKGROUND: It is difficult to predict future flow requiremenia a downstream county. Unplanned development
may occur in upstream locations that results indased storm water runoff beyond the calculatedaaidipated normal
flow rate. In addition, many counties do not hawerent hydrologic studies that would predict th@afi leaving a
particular area given a designated storm evens ifiormation would be very valuable for the counstion of bridges,
culverts and drains (ditches). Currently, standazihg formulas are used to design new structlwagortunately, storms
can overtop new structures due to the larger thditipated runoff from upstream locations and frime lack of
coordination between upstream and downstream viegeigcations.

RECOMMENDATION #19: LEGISLATION: Amend the Michigan State Planning Enabling Legislation to
require cross jurisdictional hydrologic planning beween legal entities within watershed units (coungs, cities,
townships, villages, drainage districts). Designatthis coordinated planning as a prerequisite for acepting State
funds in the State's jurisdictions.

LEAD AGENCY: Michigan Department of Environmental Quality, LafadVater Management Division.

SUPPORT AGENCIES: Michigan Department of Natural Resources, Emergé&tagagement Division Michigan State
Police, and MDA.

ISSUE: Increasing flood damage results from upstream telopment. Drainage districts do not have a proghat
evaluates the adequacy of current drain strucmmdsestablishes a plan and schedule for upgradaigadye structures.

BACKGROUND: Over time, as development and the addition of nvipas surfaces occurs in the watershed, runoff
increases. Adequately designed drains, culvertsbaiddes are unable to accommodate the increasedtfiat results
during a storm. Hydrologic studies that calculatgdaxshed runoff have not been completed and thereémnot be used
by the counties and Planning Commissions.

RECOMMENDATION #20: WATERSHED STUDY. Conduct a watershed hydrologic analysis to determine the
adequacy of the existing drain capacity given thealelopment pattern and a series of standard stormvents. Also
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conduct the watershed hydrologic analysis using ahd buildout scenario developed through the distrition of
the currently allowed zoning ordinance densities. Wih this information in hand a capital improvement program
could be formulated to upgrade the existing infrastucture and establish a schedule for future upgrade
replacement of drain structures. Replacement projes can be coordinated with the progress of waterske
development.

LEAD AGENCY: Michigan Department of Agriculture.

SUPPORT AGENCIES: Michigan Department of Environmental Quality, Mighn Association of Drain
Commissioners.

ISSUE: There is a lack of specific drainage design staiglénat are tailored for use in each of the Michidaainage
jurisdictions. Because of the variability in sofpe and upstream runoff conditions, and since fugpdor research is
limited, only broad standards exist for guidingidege engineering and subsequent construction.

BACKGROUND: The current drainage system has evolved sinceriggnal construction in the 1800s. Because of
watershed development, the original drain systery n@t be adequate to handle current flood evengpaRs and
maintenance, when necessary, have been limitegstoring the drain network to its original constioie specifications.
Drain improvements require a petition to the Dr@mmmissioner and partial funding by the abuttetrser€é seems to be
adequate funding available for regular maintenasfograins once they have been brought up to theeotly accepted
standards. Drain design standards that are recdyiiy all drainage districts have not been develoged adopted.
There is a lack of coordination between the varmgencies that impact the drain systems.

RECOMMENDATION #21: DRAIN DESIGN STANDARDS AND EDUC ATION. Develop and adopt minimum
standards for drain design and construction. A sta#-wide watershed management standard must be adopten
order to apply a uniform specification for drain design and installation throughout the watershed. Ths standard
must be developed to address peak flow rates andglevolumes. Develop a mechanism to coordinate algancies
that impact the drain system. A drainage design andmaintenance course should be created for Drain
Commissioners and their staffs based on the estafified drain standards. This training can be combinedvith the
construction and maintenance handbook and the edutian program described in Recommendation #25.

LEAD AGENCY: Michigan Department of Agriculture.

SUPPORT AGENCIES: Association of County Drain Commissioners, NatuRgsource Conservation Service,
Michigan Department of Environmental Quality.

V. ROAD DESIGN, CONSTRUCTION AND MAINTENANCE

ISSUE: Serious and repetitive damage is occurring to rdmdsiuse of a lack of universally accepted roathdesnd
construction standard.

BACKGROUND: The road system currently has several jurisdistidihe Interstate System is designed for flow rates
to the 100 year event. Some officials responsibleldcal road construction are inadequately traingtere currently
exists statewide training workshops for road corsiisers, drain commissioners, construction and teaance staff of
counties, cities and towns, and Michigan Departn@niransportation (MDOT) personnel. This trainiisgprovided
through the County Road Association of Michigan fBR. CRAM promotes higher efficiency in the opematiof the
county road systems in Michigan by fostering theocadion of the membership and the general public.

* CRAM conducts annual meetings and conferencesotsland study courses for the discussion of cotoag
matters.
 CRAM maintains a central bureau of information aeslearch for the collection, analysis and disseticinaf
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information pertinent to county road matters thtoulge publication and circulation of bulletins, pap and
articles of interest and benefit to the membership.

* CRAM encourages legislation beneficial to the cguntad commissions of Michigan and the travelinglu

* CRAM furnishes consultant services and advice bphalses of county road activities.

The training is provided by the Michigan Technotadi University (MTU) and its affiliate: "T-Squarethe Local
Technical Assistance Program in Houghton, Michigé#bquare sends out a quarterly newsletter, mastai video
library, and holds educational workshops througlbetState.

RECOMMENDATION #22: ROAD DESIGN STANDARDS AND EDUCATION. Prepare a congruction and
maintenance manual for road and drainage constructin personnel. The manual could be named "Drainage
Options Guide" (DOG). A mandatory annual training program for all road construction and maintenance
officials should be established, using the DOG manlias a text. All Road Commissioners should be reqed to
design and construct their roads based on the Michan Department of Environmental Quality (MDEQ)
standards. The workshops should also incorporate #h recommendations made by the Road Infrastructure
Mitigation Committee following the 1986 flood disater. The manual should emphasize that the key to deicing
serious repetitive flood damage to the local, couptand state transportation infrastructure is through a
cooperative, innovative and coordinated effort at k levels of government. The design standards of oaty drain
commissioners, the county road commissions, MDOT nd MDEQ are not necessarily the same. These stanaty
must be spelled out in the manual to reduce the céusion among the transportation agencies and the falic in
general. The manual should also emphasize that MDEQermits are needed for road crossings of all wateourses
including designated county drains.

LEAD AGENCY: Michigan Department of Transportation, Michigan Bement of Environmental Quality and
Michigan Department of Agriculture.

SUPPORT AGENCIES: Training organizations: CRAM, MTU, T-Square.

VI. FORECASTING AND EMERGENCY RESPONSE
ISSUE: County drain commissioners lack information aljonaiper emergency procedures.

BACKGROUND: An effective coordination of emergency responseoresf between the County Emergency
Management Coordinator and the County Drain Comaomsss does not exist in all areas of Michigan. Tnainage
commissioners often lack specific emergency infaiomsand strategies that may be of some benefindwr flood event.

RECOMMENDATION #23: EDUCATION. Develop a training p rogram for drain commissioners addressing
their role in a flood emergency situation. Establis a mechanism to encourage the cooperation of Couynt
Emergency Management Coordinators with the County Pain Commissioners, i.e. an annual exercise between
County Emergency Management Personnel and the CountDrain Commissioners. Establish a training program
for Drain Commissioners and their staffs.

LEAD AGENCY: Emergency Management Division Michigan State Police

SUPPORT AGENCIES: Michigan Association of County Drain Commissionansl MDA.

ISSUE: There is a lack of real-time rainfall and rivervilgage data in the areas of recent flooding andighigan in
general. This has hindered the development of f@ctefe flood warning system for Michigan.

BACKGROUND: At present, much of the precipitation data avaédaiol NOAA is gathered by volunteers. During the
recent storm, rainfall reports were received omigeevery 24 hours or when a volunteer observephifgiant” rainfall.
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This system limited the effectiveness of flood fsting. Many rain events occur at night when vidanobservers are
not reporting rainfall data. This storm occurredidg the hours of 9 pm and 3 am, June 21-22.

NOAA indicates that forecasting and providing wags for floods is greatly hindered by the lack ufoanated real-time
rainfall data. To forecast a flood it is vital tbtain rainfall intensity data in real-time, to agaé rainfall rates per hour.
Current 24 hour period readings are useful for {taxg climatic studies, but do not help NOAA preédiod warn when a
flood is imminent.

Real-time data, that is, data that NOAA can receisdt is actually being collected, is essentialffood forecasting.
Rain gages can be outfitted with a transmitter Wilitsend data directly to NOAA via telephone maoder a device that
transmits data via a radio or satellite connectidourly data is necessary to broadcast accurath flaod warnings.

Presently there are no automated river gages ihilyao other than those located at airports. NOA@lasning to install
one automated river gage in Midland in a secura arened by Dow Corning. NOAA and the National WeatService
are being funded to install new state-of-the-amedasting equipment, but do not have funds for datiecting
equipment that would provide data for more accultagh flood forecasting.

During the 1986 flood, concerns were raised regardne coordination of flood warning informatiomdathe lack of
information. Michigan still does not have an effeetflood warning system.

RECOMMENDATION #24: WARNING PLAN. Identify funding sources and take the necessary steps to install
real-time rain and flow gages in Central Michigan.Develop an action plan that establishes an effec&vflood
warning system for Central Michigan.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: NOAA National Weather Service, US Geological SurvEynergency Management Division
Michigan State Police, County and local emergemmyrdinators, dam owners, volunteer, media and MDA.

ISSUE: The migration of hazardous materials following &l $p difficult to predict since the location oloiwv routes has
not been recorded and distributed to local emengeffials.

BACKGROUND: The extensive network of drains throughout the ated counties allows pollutants to flow for long
distances within and between jurisdictions. Whemokutant enters the drainage system it is diffi¢at local officials to
predict the downstream impacts of a migrating gaft charge. No single document has been prepdi@dirzg the
location and flow direction of the drain networkMichigan. Having the map available could assistvarning property
owners and communities downstream (down draindge)a hazardous charge was flowing toward a spdoiation or
general area. A map would also improve the efficiaterception of pollutants so that the hazardmaserials could be
removed.

RECOMMENDATION #25: MAPPING FOR DISASTER RESPONSE. Prepare and distribute detailed maps
showing drains and their flow direction as well adransportation routes to assist with disaster respase actions
associated with liquid pollutants. Drain routes shald be part of the county road maps provided by edt road
commission. They should be incorporated into countiand use and zoning maps.

LEAD AGENCY: Emergency Management Division Michigan State Police

SUPPORT AGENCIES: Michigan Department of Agriculture, Michigan Depaent of Environmental Quality.

VIl. FLOOD INSURANCE ISSUES

ISSUE: There is a need to address the problems of agrialifosses due to flooding damage. The lack ofjade= crop
insurance alternatives for farm businesses is angitoblem that affects Michigan farmers.
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BACKGROUND: Farmers have experienced damage and loss to crgpsodflooding for many years. The 1993
Midwest floods caused the federal government togeize the need to redesign the agricultural cnepriance program.
In the past, for agricultural disasters, the fedgoxernment provided two separate programs -e¢deral crop insurance
program and ad hoc disaster payments. Neither gnogrorked well for farmers.

The new law, the Federal Crop Insurance ReformoAdi994, combines the old USDA crop insurance mogand the

disaster assistance programs administered by theuNgral Stabilization and Conservation Serviéé&SCS) into one

program. Under the new law, farmers are requiredbtain at least the catastrophic level of crotiasce coverage to
participate in other USDA programs. Farmers maylpase "additional” crop insurance coverage witlatgrelevels of

protection against crop loss from private insuraagents.

Although these new programs are inexpensive, faaraed agricultural professionals feel that becanfsthe yield
formulas and price levels set for crops, farmees raot getting adequate insurance coverage alththalpolicies are
affordable. It is estimated that these policied woler about 40% of a crop loss.

Currently, the NFIP program does not consider enfarop an eligible item for insurance coverage.drRseration of
this policy and inclusion of crops under the NFiBgram would greatly assist the recovery of thecagfural industry
following a flood.

RECOMMENDATION #26: LEGISLATION. The FEMA Region V Mitigation Division and the Michigan State
Flood Insurance Coordinator should develop a writt@ request to the Federal Insurance Administration
suggesting that they consider initiating a progranfor flood insurance coverage for farm crops. The jstification

for the need for such coverage should be document&uthe request or the ASCS Crop Insurance Progranshould
be expanded to help rectify this situation.

LEAD AGENCY: FEMA or USDA.

SUPPORT AGENCIES: State legislators, MDEQ, NFIP Coordinators, Miclgésurance Industry, Michigan
Insurance Bureau, Farmers Association, Michiganategent of Agriculture.

ISSUE: Land use regulations do not restrict developmetav dam sites.

BACKGROUND: Current building code and NFIP requirements do cwisider the "hydraulic shadow" of a dam
failure when determining the flood hazard impaétsdam failure can produce flood elevations and eiikes that are
considerably higher than naturally occurring flows.

RECOMMENDATION #27: POLICY. A nationwide policy addressing development downstrearof dams should
be drafted and incorporated into the NFIP regulations.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Emergency Management Division Michigan State PolEEMA, Association of State
Floodplain Managers, Association of State Dam Saiéticials.

ISSUE: There is continual improvement of structures infthbedway that perpetuates a hazardous condition.

BACKGROUND: There is a need to obtain the opinion of the Miahid\ttorney General on the phrase "assure that the
channels and the portions of the floodplains tmatthe floodways are not inhabited". The curregnpretation is that
the improvement does not represent a new occupatitire floodway. Further, there is some quest®itoahe definition
of "inhabited."
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RECOMMENDATION #28: LEGAL OPINION. Obtain the Michigan Attorney General 's legal opinion of the
Michigan state regulations pertaining to floodway fabitation. If a more stringent interpretation is provided,
develop a strategy for administering the updated dective.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: FEMA.

ISSUE: There are a number of unfunded mitigation oppotiesirom previously declared disasters.
Note: See Appendix A for review of previous disasteecommendations.

BACKGROUND: Several initiatives suggested in previous hazatdyation strategies/plans remain unfunded or il
be implemented. Acquisition and relocation of mastguctures in the City of Vassar is an example wofearlier
recommendation that has not been fully completedise of inadequate funds and a lower communibyifyi

RECOMMENDATION #29: PAST MITIGATION PROJECTS. The V assar project and other potential hazard
mitigation projects should be reviewed for action ad, if appropriate, incorporated into the Michigan Hazard

Mitigation Plan. See the Appendix A for issues andecommendations from the 1986 Disaster Plan that slld be
evaluated for implementation.

LEAD AGENCY: Michigan Department of Environmental Quality.

SUPPORT AGENCIES: Emergency Management Division Michigan State Police

Flooding in Tuscola County Agricultural Area
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APPENDIX A

1986 Mitigation Recommendations

Appendix A is an excerpt from the Report followitige September 1986 flood disaster (FEMA DR-774-Ml)s
included in this report as part of the backgrouwrdrécommendation #29.

D. FLOODPLAIN MANAGEMENT

As is often the case, information is lacking peritag to the wise use of floodplains and coastadl@aones, the
availability and coverage of Federal flood insuend¢he implications and implementation of local ofiplain
management ordinances, and the use of maps, wheaitalde. These recommendations are offered inraxénprove
the awareness of available information and programs

8. Work Element: Increase public awareness of thEPN

Background: In many instances, local officialsuir@ice agents, and community residents were unawangsinformed

about the NFIP. Workshops should be held to desdhie NFIP, including eligibility requirements aadailability of

flood insurance, and the existence of flood insceamaps and their interpretation. For insurancentagehe existing
program needs to be reviewed and updated to bettem insurance agents about the NFIP. Flood ersce questions
should be added to insurance agent qualificatieststeA program should also be developed to reviad monitor

federally regulated lenders to ensure that floosuiance is purchased and maintained for identifleddprone

properties.

Lead Agency: FEMA, MDNR, MDSP-EMD, and the bankindustry
Financing: FEMA and MDNR
Schedule: 180 days

10. Work Element: The State of Michigan should s@oran annual "Flood Awareness Week."

(NOTE: Work Element Number 10 has been done.)

Background: The Michigan Department of State Polktmergency Services Division has established thrrzand winter
storm awareness weeks. The events of this disaslerate the need for a statewide public educatiampaign for
floods. This program should include wide distribuatiof maps identifying those areas susceptibléotming.

Lead Agency: MDSP-EMD and NWS

Financing: Existing budget

Schedule: 180 days

E. AGRICULTURE

Agriculture is an appropriate use of the floodpldwewever, significant losses frequently occur whean be
reduced. This event in Michigan is no differentepicthat the cumulative losses are staggeringtéess of $250 million
and rising. Continual, extensive, excessive raliffas saturated the ground resulting in standinig@m@ccurring in areas
miles from identified floodplains. Crops, ready foarvest, are not accessible and are rotting infithds. Farmers,
already battling a difficult economic environmeate left with loans from spring planting with neeld to balance their
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debt. This may be the last financial catastropheynegan endure. As many as 22% of the farmers inléetared counties
are expected to declare bankruptcy.

As a follow-up to an Interagency Hazard Mitigatibeam Report in South Dakota (FEMA-717-DR-SD, June
1984), a state by state investigation was madexistieg programs to reduce agricultural farm lossétile some
measures can be taken (crop selection, storage aitd insurance) to reduce losses from low madmjtiiequent events,
nothing could be found to be effective given thereat meteorological situation in Michigan. The reaffers these
recommendations in hopes of reducing future agucail losses from lesser events.

11. Work Element: The State of Michigan should lelsth design, construction, and maintenance guidslifor dikes
and levees protecting agricultural land.

Background: The Team visited several sites wherewatural levees failed. It appeared that privatelvned dikes and
levees were improperly located and poorly desigoedstructed, and maintained. While designed tbeptdrom lesser
magnitude floods, the Team noticed that many maae failed in any event. Developed guidelines shontdude the

following considerations: foundation, structurahEnkment, hydraulics and hydrology, interior dagi@, storm design
frequency, construction inspection, operations,@athtenance with special attention to tree angtbramoval.

Lead Agency: MDNR and Michigan Department of Aghiare (MDA) with technical assistance from USACHIEBCS.

Financing: Legislature Schedule: 90 days

12. Work Element: Review mechanisms available fowiing technical assistance in non-project afeagarmsteads
located in the 100-year floodplain for floodprodfi(e.g., ring dikes and elevated structures).

Background: Not only were there extensive cropdedbroughout the declared disaster area, ovef 12t houses and
other structures were flooded. The Team felt thaewaew of existing programs might identify additad potential

financial assistance. Policies might be changedrevhecessary, and increased education of progréiwegeagencies
and local participants could lead to the availapiif greater protection.

Lead agency: USDA, FEMA (on national level), Agticwal Stabilization and Conservation Service (A$CRarmers
Home Administration (FmHA) SCS, MDA, and MDNR.

Financing: To be determined Schedule: 180 days

13. Work Element: Review existing programs to revis redirect ongoing assistance efforts to adefuatrovide
disaster coverage to the farm community and torpm@te mitigation measures.

Background: The Team felt that existing emergen@mgmms do not adequately assist farmers duringmuigaster
declarations, and that they do not address mitigatieasures such as protection or loss reduction.

Lead Agency: USDA, extension services, Farm Burédational Milk Producers Association, and Natior&rm
Organization.

Financing: None required Schedule: 180 days

F. ADDITIONAL RECOMMENDATIONS

In addition to the recommendations offered thus tfa# Team recognized several areas that with sdtaation
could greatly reduce the impacts of a similar eveBpecifically, the protection of sewage treatméamtilities,
enforcement of existing codes, and the review ofage design standards are addressed in this sedfiach topic is
addressed by a single recommendation, though érereyriad components to each suggestion.
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13. Work Element: Create a multi-disciplinary téstce to evaluate flood damage to and caused bfathee of sewage
handling systems.

Background: Throughout the disaster area, floodiagsed damage to sewage handling systems, whithnrcaused
additional damages. This task force should revigistiag guidelines and revise/develop new ones)exessary. These
should address, at a minimum, the following funwilcareas:
» auxiliary power for lift stations and treatmentifdies
» site locations and related floodproofing requiretaen
» adequacy/necessity of storage/holding basins datkdedesign criteria
* minimizing infiltration and/or inflow, including g@ration of stormwater and sanitary systems, asatig
footing and roof drains to empty into sanitary sys$, and identifying building code changes wheprapiate
» criteria for determining optimum level of floodprfamy/protection in relation to storm frequency/cost
effectiveness
* maintenance, operations and emergency plans tonzmiflood damage
» post-flood recovery operations plans and policies.

Lead Agency: MDNR, MDSP-EMD, Michigan Public HealtPA, EDA, FEMA, and USAGE.
Financing: Initially within existing budgets Schéetu90 days

15. Work Element: Increase awareness of floodpteamagement code standards, ordinances, and presedith local
elected officials, building code officials, anddldplain residents.

Background: As Interagency Teams have identifietbnaide, and almost continually, lack of enforcemef existing
codes and regulations often leads to a signifigagrgater exposure to flood hazards. In Michigavaraness of the NFIP
minimum requirements and building code requiremertsds to be strengthened. Confusion and lack eivledge of
floodplain elevations, floodway designations. Amdgedures necessary to enforce code requiremegts fabstantial
improvements) is inhibition loss reduction mechargsn some flood damaged areas. Among the suggespiat forth
toward, improving enforcement were:

» evaluate resource requirements for NFIP enforcement

* expand local building inspector training awarer@sgrams

» develop procedures and definitions to clarify thtbecement of substantial improvement requirements
* propose legislation to require identification afddprone parcels on title abstracts (public disaies

Lead Agency: FEMA-Federal Insurance AdministraticddDNR, MDSP-EMD, Michigan Department of Labor-
Construction Code Division and Code Officials Agation

Financing: Operating budgets Schedule: 90 days

APPENDIX B
DESCRIPTION O F THE EVENT

During the day on Friday June 21, 1996, an east-West across southern Lower Michigan slowly adsech
north. Showers and strong to severe thunderstoreng waccurring across Wisconsin. A severe thundensteatch was
issued for most of southern Michigan for the aftenm and into the evening. The storms over Wiscon&re moving
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southeast but continued to dissipate as they mioxedVichigan. The watch was eventually cancelexiad 6 PM based
on a lack of any significant weather.

By 8 PM, the warm front extended southeast acresdral Lower Michigan from a low pressure center in
northeast Wisconsin. The front was approximatelsigpmed across Mason, Lake, Mecosta, Isabellajavid Saginaw,
Genesee, Lapeer and St. Clair Counties. It condiroenove slowly north. No precipitation was deg¢elcby radar across
this area between 6 PM and 9PM. Just after 9 PiMuraderstorm developed along the warm front overeOls County.
As the storm moved southeast along the warm famdijtional storms developed into a multiple stoomplex that was
approximately 70 miles long and 30 miles wide. Bterms intensified over Isabella County and corthumoving
southeast.

Numerous funnel clouds were reported with thesar®awith two confirmed tornadoes, one in Frankertmuat
Saginaw County and one north of Yale in St. Claoufty. These storms also produced torrential riltisg at the rate
of 1 to 3 inches per hour. A 15 mile wide bandhwée to five inches of rainfall extended from apgmaately the City of
Midland to Bay City then southeast through Vassaruscola County into northeast Lapeer County &aah (St. Clair
County. The 3 hour flash flood guidance, which isumnber produced by the river forecast center infdapolis that
represents an average amount of rainfall needédttate flash flooding, ranged from 2.0 inchesSh Clair County to
2.7 inches in Tuscola County. Most of this heavy fall in a 2 to 3 hour time period.

A flash flood watch was issued for the area in foasaround 9:30 PM, June 21. The whole storm event
occurred between 9 PM and 3 AM. Also, river floodmings for the Cass River at Frankenmuth and #dugn@w River
at Saginaw continued from rains which occurredieaih the week. New flood warnings were issuedtfar Cass River
at Vassar and the Flint River at Flint that night.

Tornado Damaged Streets in Frankenmuth
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Hazard Mitigation Strategy for Federal Disaster #1@8:
1994 Northern Michigan Deep Freeze
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Hazard Mitigation Plan for

1994 Northern Michigan Severe Cold Weather Infrastucture Disaster
(FEMA 1028-DR-MI)

Covering the Counties of:
Charlevoix
Cheboygan

Chippewa
Delta
Gogebic
Houghton
Mackinac
Marquette
Ontonagon
Schoolcraft

Prepared by:
Emergency Management Division
Department of State Police
(Doran B. Duckworth, State Hazard Mitigation Officer)
with assistance from
Division of Upper Peninsula / Division of Water Suply — Michigan Department of Public Health

Surface Water Quality Division — Michigan Departmert of Natural Resources

Office of Federal Grants / Community Development Bick Grant Program — Michigan Department of Commerce
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I INTRODUCTION

A.

Authority. This hazard mitigation plan has been prepared leyNhichigan Department of State Police, Emergency
Management Division (EMD), to fulfill the State Mfichigan's responsibilities under Section 409 df. ®.3-288,

as amended (The Robert T. Stafford Disaster RalidfEmergency Assistance Act). This plan has beesldped

as the result of the May 10, 1994 Major DisasteclBation by the President (FEMA-1028-DR-MI) coveyithe
following 10 counties: Charlevoix; Cheboygan; Chépm; Delta; Gogebic; Houghton; Mackinac; Marquette;
Ontonagon; and Schoolcratft.

Purpose. The purpose of this plan is to outline opporturitte reduce or mitigate the potential for futurédco
weather-related infrastructure damage and lossélseérareas covered by the Disaster Declaration.eSaspects of
the plan go beyond the declared area by pointirigpoablems that are statewide in nature. The umgse of this
disaster and the possibility that a similar evemild occur in other cold weather states suggests shme issues
could be addressed at the national level as well.

Scope. This plan will describe the infrastructure disgstlamages caused, costs incurred, problemdi@treixisting mitigation
measures in the affected area, and mitigation dppdres. The mitigation opportunities include tbgportunities identified in
the Hazard Mitigation Survey Report, as well asdlidentified after the report was published.

Goals and Obijectives.Mitigation goals for this disaster, as statdérHazard Mitigation Survey Report, are as follows

1. Improve state and local ability to reduce thsdatlife and safety posed by severe cold weather.
2. Reduce the vulnerability of existing utility $gms to severe cold weather.

3. Avoid damage to future public utility systems.

Specific objectives to be achieved for these goalas follows:

* Improve capabilities to predict severe cold weaihetiods which may hamper operation of water anedrsg/stems,
and to take appropriate actions to prevent systeaefups and damage.

* Ensure all future construction, alterations andanepto water and sewer systems adhere to stateaatistandards and
system master plans.

* Integrate mitigation into long-range capital impeovents planning to identify and implement preventieasures
for vulnerable system components.

Where appropriate, improve state codes and stapdarcbetter address the problems associated wast fr
damage caused by severe cold weather.

. BACKGROUND

A.

Description of Disaster. The severe cold weather infrastructure disasteuroed as the result of a combination of
record low temperatures (beginning in December 1888 extending through mid-February 1994), andl#t& of
snowfall on the ground in many areas that tradélynserves aa natural insulator to buried water and sewer lines.
The severe cold weather that the region experiemasdaused by a jet stream pattern going frorh abAlaska, back south
through the Great Plains, to the Gulf Coast. Tloiared Arctic air masses that normally remain d¥adson Bay to move across the Great
Lakes Region and prolong the sub-zero temperatures.

These conditions caused unusually deep frost toeage the ground, which froze and/or broke ové03ater and sewer lines and
disrupted water and sewer service to approximBK00 homes and businesses. Thousands of residadto keep water
running in order to prevent pipes from freezing dnalsting. In some locations in the Upper Peninthédrost ine waas
deep as96 inches Normally, the frost line depth ranges from 52#66éhes during the period which the damage
occurred. Typically, municipalities in the affectedion have their water lines buried at an avedsgeh of 72 inches (6 feet).



The freezing conditions, which began in early Démm¥mcontinued through the first week of May. Ewshen the air
temperatures reached above freezing, the frosbtlidave the ground at the depths of the watesewel pipes in some areas until late
May or early June. The type of soil, amount of srmwer, amount of sunshine reaching the soil, fntbtation of pipes
caused some variation in this condition.

Frozen water and sewer lines and low water presaused public health and safety concemns throutifedeclared area. Frozen/broken
water lines left many residents withamt adequate and reliable source of safe water fddratfiand household uses. Many residents were
without normal water supply for various periodginoé ranging from a day or two to several weeksyi@ary measures such as the use of
water tankers, pipes laid on the ground, and gdiolses between homes were used to distributeinvitese areas where water mains or
lateral lines to residences could not be thawedzé&m/broken water lines and low water pressuresaigerely hampered
firefighting capability, leaving many communitiesthout adequate fire protection for several wee&sveral homes were
destroyed by fire during this period of low wateegsure. Low or negative water pressure also setdiae possibility of
water line contamination, resulting in boil watelens being issued on several occasions as asefegure.

Cost of Disaster. In addition to the significant infrastructure damamd public health/safety impacts, this disaterd a
tremendous financial burden on the affected comtiemi None of the hardest hit communities hadithadial resources
necessary to repair or reconstruct the damagedstrficture. Several communities faced severeloasprbblems due to the
disaster. Public works departments had to rentyosjiecialized equipment, such as backhoes witiabpackets, high amperage welding
machines, thawing machines, jackhammers, genegitartsmpressors, etc., to thaw and repair froedmoken lines. Communities also
had to replace pumps and pipes much sooner thginatlly scheduled. In addition, many of the smalparblic works
departments had to contract for the specializémhitat engineering expertise needed to effectaabe with the disaster conditions and
necessary repair/mitigation efforts.

Iniial damage estimates by the affected commsrriitidicated approximately $7 million in total damndg public infrastructure. Table 1
provides a breakdown of initial public damage edésby type of damage:

Table 1
Initial Estimates of Public Damage Totals
(by type of damage)

Debris Remov: $7.00
B |[Emergency Protective Measu $1,635,00
C |Road Systems $355,000
D |Water Control Facilitie $0
E |Public Buildings/Related Equipment $26,000
F |Public Utilities $5,071,00
G |Othel $Q

TOTALS $7,094,000

As of the end of June, 1994, actual Public Assistérant Program (PAGP) funds expended under i5d0bof the Stafford Act are
summarized in Table 2:

Table 2
Public Assistance Funds Expended Totals
(by type of damage)

A Debris Removs $0
B |[Emergency Protective Measu $1,955,71
C |Road Systems $320,740
D |Water Control Facilitie $53,42
E |Public Buildings/Related Equipment $2,067
F |Public Utilities $3,043,594
G |Othel $0

TOTALS $5,375,544
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Included in the Table 2 totals are funds for mifiga measures required as a condition of receiypinglic assistance
funds. The majority of these measures involvedatisg repaired/replaced lines, and replacing wahke system components
with stronger or better-designed components. Miiiga measures not funded under the Public AssistaBant
Program may be eligible for funding under the Hazilitigation Grant Program (HMGP). See Section \j (&).

[l PROBLEM IDENTIFICATION

A.

Cause of Damage.The infrastructure damage in northern Michigas egaused by a combination of factors, includingsually long
sub-zero freezing weather conditions; lack of aiig snowfall in some areas which allowed fropeineate the ground to record depths;
and vulnerable water and sewer system components dge, system design, type of material useth deg location of lines, lack of
insulation, or a combination of these factors.

Frozen and broken water/sewer lines were the griprablem in this disaster. Typically, when waterdasewer lines are
installed, they are buried at a depth that faltshbthe normal frost line for the area in questidm.northern Michigan, most
communities have their water lines buried at arageedepth of 6 feet (72 inches). Normally, thaittlds adequate to prevent
lines from freezing on such a wide-scale basis.

However, the record depth frosts experienced freaeBiber 1993 to May 1994 caused lines that woukchally be safe to
freeze. As water freezes within the line, it exaanmtl cracks the pipe, causing leaks, reducedpredsure, and possible contamination.
The cracked pipe must then be repaired with asstigxice or, if the damage is severe enough, egjilais entirety.

Many communities in the northern United Statesrexme frozen and/or broken infrastructure compisnevery winter; however, the
widespread and severe nature of this situatiore-félct that whole systems were affected - makesribt only a
unique disaster, but also a difficult one to mitéga

Reason for Damage.The main reason for the damage was the recataiépths that caused water and sewer linesze &ad
break. This resulted in over 3,200 frozen and/@kbn lines across the affected area. In most calsesjepth that
the lines were buried was adequate and up to dustandards. It is not economically feasible tofieentire existing water
and sewer systems against this type of situatibthel right combination of weather conditions ocgain, it is likely that an
infrastructure disaster similar to this one may afsur again. Frost depths of 96 inches, intbisaf the country, are unprecedented. It
would be both technically difficult and extremetpensive to require water and sewer lines to beddoelow that depth.

However, it is both feasible and prudent to prditeste vulnerable components of a system thatisechtheir location, size, or material,
are more prone to freezing and breaking than othlso, replacements and new additions to a systkauld be done in
accordance with state codes and standards, and$istent with approved system master plans.

Potential for Future Damage. As stated above, similar weather conditions, Itegpin similar frost depths, would
probably result in similar types of damage. Obvigushis would depend on a number of factors. Hoarev
because of the knowledge gained from this unigsadter, it is doubtful that a similar disasteriftmagnitude
would occur. Preventive steps, such as letting wate from the onset of extended freezing condii@nd
keeping pipes thawed, would hopefully prevent sachidespread and severe impact. It would be diffigtinot
impossible, as well as economically infeasible ptotect entire water and sewer systems from thpe tyf damage.
Vulnerable system components, however, can begitrened and protected.

\A EXISTING MITIGATION MEASURES

A.

Federal Measures. Michigan's public water supplies are regulatetiurthe Federal Safe Drinking Water Act (P.L. 93852
as amended), and rules contained in 40 CFR Paftsathd 142. The Michigan Department of Public H¢&MbPH), as a
primacy agency for the Federal government, provédeervision and control of Michigan's public watapplies, including their
operation and physical improvements, under theilylickSafe Drinking Water Act (Act 399, P.A. 1976).

Although the regulation, construction and operasiamunicipal sewerage systems is a state furintibfichigan, the U.S. Environmental
Protection Agency (USEPA) provides an importantvger via their Technology Transfer Program. Desiganuals,
operation manuals, and handbooks have been deldimpehe entire spectrum of wastewater treatmadt @llection system
components and provided to states for their use.diblications are used by the Michigan Departofiétatural Resources
(MDNR), Surface Water Quality Division, to develtgsign review and operation procedures for theinigipal wastewater
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program. The regulatory aspects of the Federah@l&der Act that pertain to municipalities haveoaleen delegated to the
MDNR. The National Pollutant Discharge Eliminatisystem (NPDES) provides the regulatory authorifgrie Act and results in the
issuance of comprehensive operating permits fiaciies that discharge to surface waters.

B. State Measures. The Michigan Department of Public Health, Burealdenfironmental and Occupational Health/\Water Supply
Division, regulates', through a permit processdsign, construction and alteration of public watapply systems. Water
supply construction must be conducted within thedwork of the Michigan Safe Drinking Water Actl &ublic Act 240, P.A. 1937
(Architecture, Professional Engineering, and Lano/eying Act), which requires professional engingepreparation of construction
documents for water works construction costing $%&r,000. Most communities in the affected areaehaater system master
plans that have been developed in coordinatiorviERH.

The Michigan Department of Natural Resources, &urf&ater Quality Division, assists communities white development and
maintenance of their wastewater treatment systdihe. MDNR monitors and regulates these systems tguren
pollution abatement and health conditions are roetthe communities these systems serve. The MDNR al
administers a program of project review and pemgjtfor the construction of sewerage systems, @mmstio Act
98, P.A. 1918, as amended.

C. Local Measures. All communities are required to adhere to stateesodnd standards governing the design,
construction and alteration of water and seweresyst Through the permitting process, the Michigep&tment of
Public Health reviews plans for altering communitgter systems, and the Michigan Department of Natur
Resources reviews plans for altering community sesystems.

Most communities have developed, and must adhera water system master plan developed in cooridimatith
the MDPH. All replacements and alterations to ansonity water system must conform to this plan, sal®DPH grants an
exemption. For those communities that have natexetloped a water system master plan, MDPH wiéegroposed changes and
make a determination for permit approval or désaiskd on established codes and standards, araligeneepted engineering practice.

For this disaster, both departments will assistoonities with questions regarding permits, faciigndards, proper sizing of lines, and

techniques that will help resist frost damagedrititure..

V. PROPOSED MITIGATION ACTIVITIES

A. Mitigation Measures in Declared Area.

1. Work Element: Decrease the vulnerability of those system compenendirectly affected by the disaster, or winieine
damaged but not covered under the Public Assistarare Program, but nonetheless could be suseetiifilost damage from a
similar event in the future.

Background: In many communities, certain components of thefemand sewer systems are vulnerable to frost dgreeen
though they were not damaged in this disasterdtfitan, some components, even if damaged bydse did not meet the
eligibility criteria for funding under the Publics&istance Grant Program. These projects shouldtsdered for funding
under the Hazard Mitigation Grant Program. HMGRJfucan be combined with Community Development B@rnt
(CDBG) or other sources of funds, through a comiyisicapital improvements program, to implementgmtive measures.

Lead Agency: Michigan Department of State Police/Emergency Manant Division.
Financing: Hazard Mitigation Grant Program; existing budgets.

Schedule: Jurisdictions had until July 15, 1994, to submiefApplication Forms for proposed mitigation
measures to EMD. A total of 62 project proposalsewreceived, with funding requests totaling ne&$B.7 million
dollars. FEMA set the total amount of available HRMfanding for this disaster at $669,539. On July 2894, a State
Selection Panel was convened to review, priogtireapprove project proposals for funding underHMGP. A total of
21 projects were selected by the Panel for fundiogsideration. Applicants whose projects were chibaee until
August 15, 1994, to submit a formal applicatiorEtdD. EMD will then submit a State Grant ApplicatiorFEMA, with
the individual project applications attached. FEMIA review the individual project applications gmavide a grant to the
State for disbursement to those applicants whajectsr are approved. In most situations, the graiess takes several months to
complete. Any problems encountered with individpedject applications (i.e., environmental concemsgstions
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regarding cost-effectiveness of project, probleth kgquired permits, etc.) will require additicivak to resolve.

2. Work Element: Increase awareness of community officials abot# stales and standards for water and sewer systems,
and the permit processes for system alterations.

Background: Increasing awareness of public works officials @MRH/MDNR codes and standards for water/sewer systemd

the requirements for permits, will enhance futuiigation opportunities for frost-related systemndsge. By being
familiar with the codes and standards and perigsses, local officials can work more coopergtivith MDPH/MDNR staff in
designing alterations that are consistent witi #iysfem master plans (or if a master plan hdmeeatdeveloped, that meet current codes
and standards) and better able to withstand frastadje.

Lead Agency: Michigan Department of Public Health; Michigan Depaent of Natural Resources.
Financing: Existing programs/budgets.

Schedule: The MDPH has agreed to re-issue guidance to lagaheinities specifying codes and standards thatbéeemet, permit
requirements, and how those requirements magaipatential mitigation measures for frost damage.

3. Work Element: Develop water system master plans for those contimsrthat don't presently have one.

Background: A water system master plan can help communitiesndee both short and long-range capital improvésmen
priorities, and implement preventive measuresriostfrelated damage.

Lead Agency: Michigan Department of Public Health.
Financing: Existing programs/budgets.
Schedule: Not determined.

4. Work Element: Provide technical assistance and encouragemerdrtmnanities to apply for and use Community
Development Block Grant funds for implementing getiion measures.

Background: The Michigan Department of Commerce (MDOC) admarsthe Community Development Block
Grant Program for non-entitlement communities. @fieMDOC's programs, the Rebuild Michigan Program, i
directed towards renewing community infrastructufis program may be available for restoring dandagater
and sewer systems. A community may use thesetfuhedp restore and upgrade those componentsrafytsiem which are
not being repaired under the Public Assistance GlPangram. In addition, these funds may serveedsdhl match for
Hazard Mitigation Grant Program funds.

Lead Agency: Michigan Department of Commerce; Michigan Departn@nState Police/Emergency Management
Division.

Financing: Community Development Block Grant Program for R&bMichigan Public Infrastructure.

Schedule: The deadline for submitting applications to the MDOffice of Federal Grants for 1994 projects isustid5, 1994.
Funding decisions will be made by September 2,.18@¢mation pertaining to 1995 funding will betseut sometime in early
1995.

5. Work Element: Ensure that all water/sewer system repairs angdatioth measures funded under the PAGP and HMGP use
appropriate cold weather engineering practicesaandonsistent with state codes and standards.

Background: All repairs and replacements funded under the PAGRalisaster have been made, wherever possible, in
accordance with state codes and standards angbigiproold weather engineering practices. In aaldjitthe MDPH and
MDNR will review mitigation measures proposed fanding under the HMGP to ensure that they mees@mtbstandards and are
consistent with approved system master plans.

Lead Agency: Michigan Department of Public Health; Michigan Dep@ent of Natural Resources; Michigan
Department of State Police/Emergency ManagemensbDiv.
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Financing: Existing programs/budget.

Schedule: Jurisdictions had until July 15, 1994, to submig-Rpplication Forms for proposed mitigation measui@
EMD. A total of 62 project proposals were receivaith funding requests totaling nearly $5.7 millidollars. FEMA set the total
amount of available HMGP funding for this diseat&669,539. On July 20, 1994, a State SelectiorlRas convened to review,
prioritize and approve project proposals for fumdinder the HMGP. A total of 21 projects were teteby the Panel for funding
consideration. Applicants whose projects were ohusee until August 15, 1994, to submit a formadliaption to EMD. EMD will
then submit a State Grant Application to FEMA, wiite individual project applications attached. FEM# review the
individual project applications and provide a grartiie State for disbursement to those appliedutise projects are approved. In most
situations, the grant process takes several montiisnplete. Any problems encountered with indigidproject applications
(i.e., environmental concerns, questions regaisgeffectiveness of project, problem with regujpermits, etc.) will require
additional time to resolve.

6. Work Element: Increase awareness of community officials abadt stales and standards for water and sewer syatiribe
permit processes for system alterations.

Background: Increasing awareness of public works officials @RH/MDNR codes and standards for water/sewer system the
requirements for permits, will enhance future wililign opportunities for frost-related system dam&8yebeing familiar with the
codes and standards and permit processes, lagalsaffan work more cooperatively with MDPH/MDN&fEN designing alterations
that are consistent with their system master (@aifig master plan has not been developed, #eitearrent codes and standards) and better
able to withstand frost damage.

Lead Agency: Michigan Department of Public Health; Michigan Depeent of Natural Resources.
Financing: Existing programs/budgets.

Schedule: The MDPH has agreed to re-issue guidance to lmsaihcinities specifying codes and standards thattbidoeemet, permit
requirements, and how those requirements matptiaatential mitigation measures for frost damage.

7. Work Element: Develop water system master plans for those contiggithiat don't presently have one.

Background: A water system master plan can help communitiesndieteboth short and long-range capital improvements
priorities, and implement preventive measuresdst-felated damage.

Lead Agency: Michigan Department of Public Health.
Financing: Existing programs/budgets.
Schedule: Not determined.

8. Work Element: Provide technical assistance and encouragemenrtonanities to apply for and use Community
Development Block Grant funds for implementing getiion measures.

Background: The Michigan Department of Commerce (MDOC) adnairssthe Community Development Block Grant
Program for non-entitement communities. One of NII3(programs, the Rebuild Michigan Program, isicetowards renewing
community infrastructure. This program may be aafalié for restoring damaged water and sewer systdms.
community may use these funds to help restorefagrede those components of their system whictoakaeimg repaired under the
Public Assistance Grant Program. In addition, thisals may serve as the local match for Hazardjdltn Grant
Program funds.

Lead Agency: Michigan Department of Commerce; Michigan Departn@nState Police/Emergency Management
Division.

Financing: Community Development Block Grant Program for Ré&biichigan Public Infrastructure.

Schedule: The deadline for submitting applications to the MDOKfice of Federal Grants for 1994 projects isusti@5, 1994. Funding
decisions will be made by September 2, 1994. lafimmpertaining to 1995 funding will be sent arretime in early 1995.
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9. Work Element: Ensure that all water/sewer system repairs angatiiti measures funded under the PAGP and HMGP use
appropriate cold weather engineering practicesr@cbonsistent with state codes and standards.

Background: All repairs and replacements funded under the Pa@his disaster have been made, wherever podsible
accordance with state codes and standards angb@giproold weather engineering practices. In addjtthe MDPH
and MDNR will review mitigation measures proposaduinding under the HMGP to ensure that they aaelets and standards and are
consistent with approved system master plans.

Lead Agency: Michigan Department of Public Health; Michigan Dep@ent of Natural Resources; Michigan
Department of State Police/Emergency ManagemensbDiv.

Financing: Existing programs/budget.

Schedule: Representatives from the MDPH and MDNR were pdinedtate Selection Panel which prioritized aledted projects
for funding under the HMGP. A technical review dfpeoposed mitigation projects was made by MDPHRROas part of
the selection process. Projects that are not ieohsisith state codes and standards and appropcald weather
engineering practices will not be funded undeHiEP.

B. Statewide Mitigation Measures.

1. Work Element: Incorporate appropriate cold weather engineeriagiges into state codes and standards for ttgndesi
construction and alteration of public water anasewstems throughout the state.

Background: Although this disaster affected only portions oftrn Michigan, any community in the state coddemtially be
affected by a similar event. Therefore, state caddstandards for water and sewer systems stordslided as needed to
incorporate appropriate cold weather engineeriagtres.

Lead Agency: Michigan Department of Public Health; Michigan Depaent of Natural Resources.
Financing: Existing programs/budget.

Schedule: The MDPH and MDNR will review existing water andsesystem codes and standards to determine aglequac
of cold weather provisions. A result of this revieal be a revision to the codes and standards.

2. Work Element: Establish formal "let run" policies and procediekeep water moving through a community's system t
prevent freezing during periods of extended cerercold weather.

Background: Letting water run continuously through a commusityater system can be an effective tool in
preventing widespread water and sewer line freezedpwever, the state does not have a formal pmiigyocedures for
initiating "let run" actions. As it stands now, @acommunity can initiate and terminate its ownrtlet' actions. These
actions can vary greatly from community to communDevelopment of formal policies and procedureshey
MDPH/MDNR would provide communities with some giifges for "let run” situations, and help ensure'tatruns” do not adversely
impact water and wastewater treatment operations.

Lead Agency: Michigan Department of Public Health; Michigan Depaent of Natural Resources.
Financing: Existing programs/budget.
Schedule: This project should be done in conjunction withmitB 1 above.

3. Work Element: Work with the National Weather Service, Army CogfsEngineers Cold Regions Research and
Engineering Laboratory, and other appropriate &gete better identify periods of extended sub-zerather which could lead to
widespread water and sewer system freeze ups.

Background: Identifying periods in which widespread water aewks system freeze ups are possible is thesjpshst must be taken to
initiate “let runs" and other preventive actiorsséarch must be done to determine the combinftemngerature range and duration that
may lead to widespread water and sewer systemdrapg. Obviously, this will depend on a numberabfs such as the
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type, depth and location of pipe, soil condititersyperature of water in pipes, etc. However, itineggossible to identify a set of conditions
(similar to a weather watch) in which the likelidaaf system-wide freeze ups in certain localtiegéatly increased. Public works
crews could then monitor frost levels more cloaaly the affected community, in conjunction with NHAWDNR and other
appropriate agencies, could initiate appropriateeptive actions if line freeze ups appear likely.

Lead Agency: National Weather Service; Army Corps of EngineeotdCRegions Research and Engineering
Laboratory; Michigan Department of Public Health;ichigan Department of Natural Resources; Michigan
Department of State Police/Emergency ManagemernisiDiv

Financing: Existing programs/budgets, or possible Hazard Mitan Assistance (HMA) funds.

Schedule: Not determined.

VI. PLAN IMPLEMENTATION/MAINTENANCE

A.

Implementation and Monitoring. Responsibility for implementation and monitoringtt@é plan ulimately rests with the
Commanding Officer of EMD, who is also designateSitate Coordinating Officer for all disaster resporecovery and mitigation activities.

The State Hazard Mitigation Officer (SHMO) is residle for coordinating and managing the day-to-aletivities related to plan
implementation, including working directly with ettlead state agencies assigned tasks in this Blaacific responsibilities of the
SHMO and lead state agencies are outiined in itelaasd 2 below:

1. Role of State Hazard Mitigation Officer. Implementation of this plan involves coordinationp the SHMO
with those Federal, state and local agencies that heen designated as having responsibiliiesmioiementing specific
recommendations. The SHMO will assist the lead amesnin identifying, coordinating and obtaining thecessary
resources required to implement each recommendafibis may involve conducting meetings or trairsagsions,
assisting in background research, developing guédancorrespondence, making telephone calls,Téte.purpose of these
efforts will be to stimulate interest and suppartfitigation activities, and to solidify the invement and commitment of the parties
involved in implementation of the recommendation.

The SHMO may request technical assistance andsippcthe Federal Hazard Mitigation officer dn@tagencies or organizations with
expertise in the situation, to assist the Staariging out its hazard mitigation responsibilities

2. Responsibilities of Lead AgenciesLead agencies are responsible for four main #&gtivihat can contribute to
implementation of plan recommendations. These are:

a. Educate colleagues within their respective aigsnas to how the recommendations were formulatdiay they are
important. This may involve post-disaster meetiags/or training sessions with involved staff, @eabf special task
forces to address specific issues, developmepeolfis guidance materials tailored to the agendyita role, or other similar
activities.

b. Identify and coordinate the technical, mateaad financial resources available from within thgiencies or from other
sources, necessary for implementation activities.

c. Integrate implementation activities into worlograms and schedules.

d. Report to the SHMO on a quarterly basis regaydine status of activities undertaken or schedulsturces
committed, milestones achieved, areas of concéraroiers to progress, etc.

3. Reporting Requirements.Lead agencies will report to the SHMO, per itérfd) above. Each agency will have
an individual designated for this purpose. The SHN®Oturn, will share this information with othemviolved
agencies to keep them informed and involved inghecess. The SHMO will monitor progress throughmphealls,
personal visits, meetings, written correspondendeather appropriate means. The SHMO will (as appte) submit an annual
progress report on the status of plan implemanmtitithe Federal Hazard Mitigation Officer. Thisogress report will
indicate the status of each mitigation recommendatntained in the plan, describe any problemsseues that have
developed, and include recommendations for additiomodified, or no action. Copies of the reportl \kie
provided to all involved agencies and officials.
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Evaluation. The SHMO and involved agencies will evaluate thlanpon at least an annual basis to determine the

effectiveness of the plan recommendations, antbteesthat implementation has occurred as planned.

1.

1.

2.

Goals and ObjectivesGoals and objectives will be reviewed to deterrfitibey are still applicable, and if they still
correspond with state priorities. If not, they witle modified to reflect current conditions, cajiis| problems,
resources, etc.

. Effectiveness of Mitigation Strategies and Measas. Mitigation recommendations and strategies wildvwved to determine

if the desired outcomes have occurred as plartiheot, the recommendation or strategy may habe tmodified to reflect changes in
capabiliies, resources, or other factors pertirtenimplementation. If agency coordination is abjgm, the SHMO will
attempt to meet with the appropriate officialsasatve coordination problems and improve linesashmunication.

Maintenance.The SHMO will maintain this plan and make any rsseey modifications.

Plan Updateslf additional mitigation recommendations are dge, or if revisions to any part of the plan eessary, the
SHMO will develop and distribute plan updates topédn holders of record.

Plan Expansion.The SHMO is in the process of developing a geafizards mitigation plan as part of the State's
ongoing mitigation efforts. The plan is being depdd as a work product under the Disaster Prepasefinprovement
Grant (DPIG) Program funded through the Compreleaoperative Agreement with FEMA. The plan isngejointly
developed by the SHMO and the State Hazard Mitogefieam. Completion is expected in early 1995.

This disaster-specific Section 409 hazard mitigatian will be incorporated into the generic, afldrd plan as an
attachment. At the time of the next Presidentiaadter declaration for Michigan, it is anticipateat the generic, all-
hazard mitigation plan will only require minor nfmditions to meet the planning requirements ofdde¢09 of the Stafford Act. A
supplemental report will be developed to addreshaeard mitigation needs or issues, reprioritigtigg recommendations, or
expand the plan to address new/additional hazards.
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Hazard Mitigation Strategy for Federal Disaster #74.
1986 Central Michigan Flooding
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Flood Hazard Mitigation Plan for

September 1986 Flood Disaster (FEMA 774-DR-MI)

Covering the Counties of
Allegan, Arenac, Bay, Clare, Clinton, Genesee, @ilad
Gratiot, Huron, lonia, Isabella, Kent, Lake,
Lapeer, Macomb, Manistee, Mason, Mecosta, Midland,
Montcalm, Muskegon, Newaygo, Oceana, Osceola,
Ottawa, Saginaw, Sanilac, Shiawassee, Tuscola,
and Van Buren

Prepared By
Land and Water Management Division Department dfiNd Resources

and
Emergency Management Division Department of Stalec®
B. Menerey

D. Tjepkema
J. Boulton

April 1987

(Note: Reformatted version of scanned copy of origal document — August 2004.)
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. INTRODUCTION

A. Authorities - This flood hazard mitigation plan has been pregay the Michigan Department's of Natural Resesirc
and State Police to fulfill the State of Michigaresponsibilities under Section 406 of P.L. 93-ZB8saster Relief Act of
1974). The Section 406 Plan was in response toStygember 18, 1986 Disaster Declaration (FEMA-7 R-I)
covering the 30 counties of Allegan, Arenac, Bayar€, Clinton, Genesee, Gladwin, Gratiot, Huronni&g
Isabella, Kent, Lake, Lapeer, Macomb, Manistee, dgsMecosta, Midland, Montcalm, Muskegon, Newaygo,
Oceana, Osceola, Ottawa, Saginaw, Sanilac, Shiaeasascola, and Van Buren.

B. Purpose- The purpose of this plan is to outline opportigs to reduce or mitigate the potential for futéiceod
losses in the areas covered by the disaster daod@mraSome aspects of the plan go beyond the calvarea by
pointing out problems that are statewide in nature.

As noted in the Interagency Hazard Mitigation Reptire damage that occurred in many areas wasethdtrof flooding
that exceeded the 100-year event. Accordingly, gaition opportunities were not considered in somgesasince it
is not economically feasible to design all facdiifor such a rare event. Care should be takenréwemt "over-
designing" a facility in response to this disaster.

The focus of this report ranges from local andestade opportunities to needs at the national level.

C. Scope- The mitigation plan will describe the floodingeat, damages caused, flood history, problem idieation,
existing mitigation measures, and mitigation oppoities. The mitigation opportunities include th@pmortunities
contained in the Interagency Hazard Mitigation Reépwith an update on implementation possibilitinsaddition
to opportunities that surfaced after the InteragdReport was published.

IIl. BACKGROUND

A. Previous flood disasters- The State of Michigan has experienced threerftedeclared flood disasters in the
last five years. The two previous disasters, Mafl&d82 flood in Berrien and Monroe counties with estted
flood damages of $12 million and September 198%®dlon Alcona, Saginaw, Genesee and Lapeer countids
estimated flood damages of $63 million both reqditbe development of State Hazard Mitigation repoffhese
mitigation reports noted specific measures to resptoo the particular flooded areas and statewideasnees
where it was found that the flooding potential ablle reduced by statewide actions. Several acti@ve been
completed and several actions are ongoing. The megase for not completing tasks is lack of researcboth
funding and personnel.

Of significant note are the following successfutians: 1) The City of Niles improved flood fightingrocedures after the
1982 flood on the St. Joseph River. The proceduoeked in 1985 when flood waters rose to 1982 levElsod
damages were avoided in 10 blocks of commerciaperty preventing several hundred thousand dollaosthv of
damage. 2) Flint Township in Genesee County is peadéng to clear 16 flood prone homes along thetHRiver
using National Flood Insurance Program's Secti@2 pBirchase and clearing program. This action veasmmended after the
1985 flood. 3) The completion of a generic flood nwing/flood fighting evacuation standard operating
procedure by the Department of State Police Emesgeévianagement Division. This procedure was useddwueral
communities, including Genesee County, after th85 8lood to update their standard operation prooedd) The
drafting of proposed comprehensive flood damageuctdn legislation for Michigan. Draft legislatiomay be
introduced this year. 5) Pre-mitigation along oure@t Lakes shoreline, offering low interest loaws moving or
elevating homes, community grants for shorelinetpcdion and appropriation of state funds to palye local
share for Corps of Engineers advanced measured floztection projects.

Many other actions are in the process of beinguatatl or completed as time permits. Of significaote is the federal
agencies efforts in completion of recommended maiiigh opportunities. It appears that personnel amdls for
mitigation purposes are very limited at the fedelael, so much so, that initiation of recommendgajects
has not been a priority once the required 15 dapieis completed.
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B. Description of the flood- The flood disaster of September 1986, in centahigan was the result of extremely
heavy rainfall starting on September 10, 1986. Bbherm system measured approximately 180 miles teastest,
and 60 miles north to south, and dumped rainfalbants ranging between 8 and 14 inches. The 100,;y2a+
hour rainfall in Michigan is about 5 inches. Intensainfall of this magnitude has occurred before in
Michigan, however, it has been widely scattered, @sult of locally severe thunderstorms.

In addition to the intense rainfall on September1X) central Michigan also received 26 consecutiags of
rainfall. Some areas received over 19 inches ofi far the month of September. The continual rairdahplified
the already severe damages and hampered the rgafiean.

On September 24 and 25, 1986, southwestern Michigas hit with an intense rainstorm that producedh@dr
rainfalls of 4 to 6 inches. This rainfall resulténl Allegan and Van Buren counties being added te thsaster
declaration. Following is a listing of monthly anldily rainfall at selected stations affected bystioem.

Rainfall, Inches*

Location County 1986 Monthly Previous 1986 Greatest Previous Sept. 10-12
Total Monthly Day Greatest Day Storm
Record Record

Big Rapids Mecosta 19.05 11.32 7.64 4.43 13.13
Alma Gratiot 16.31 8.72 9.33 5.50 10.76
Midland Midland 18.35 12.76 8.05 4.31 11.78
Mt. Pleasant Isabella 15.42 10.50 9.35 4.25 10.78
Saginaw Saginaw 17.48 10.22 7.90 4.58 11.35
Caro Tuscola 18.16 8.19 7.28 3.20 11.51
Hart Oceana 11.44 11.61 5.43 4.83 7.69

*From NOAA Climatological Data for Michigan

The record rainfall resulted in record stages anamaus rivers throughout the state. Following listiag of 1986 peak flows and the
estimated 100-year flow prior to the 1986 peak:

Watercourse Location 1986 Peak (cfs) 100-Year Floddfs)*

Maple River Maple Rapids 7,920 8,880
Flat River Smyrna 4,700 3,340
Rogue River Rockford 6,000 4,200
Little Muskegon River Morley 2,300 1,390
Muskegon River Newaygo 23,200 14,400
Pere Marquette River Scottville 6,340 3,660
Cass River Cass City 12,500 11,000
Cass River Frankenmuth 22,600 21,400
Chippewa River Mt. Pleasant 6,660 6,150
Pine River Alma 5,220 5,040
Pine River Midland 9,360 6,560
Tittabawassee River Midland 42,000 47,000
Saginaw River Saginaw 54,000 68,000

*Not including 1986 flood peak

The frequency of the 1986 flood flows ranged fromeixcess of a 500-year event on the Pere Marqtetibout
a 25-year event on the Saginaw River. Only a portod the Saginaw River basin (6060 square milesnsad
the intense rainfall. As a result, record flooavadid not occur at Saginaw, even though somedries to the Saginaw River
experienced record stages.

C. Cost of Disaster— The cost of the disaster 774-DR broken downypg twas estimated to be:

Private $137,900,000

Agricultural $300,000,000

Public Facilities $ 67,300,000
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TOTAL

Public Assistance
Temporary Housing

Individual and Family Grants
Disaster Unemployment

SBA Home Loans
SBA Business Loans

TOTAL

$505,200,000

As of February 1987, disaster funds expended bradkewn by types:

$11,900,000
$ 4,800,000
$ 4,300,000
$ 5,000,000
$26,200,000
$ 5,800,000

$58,000,000

D. Description of Previous Events- The September 1986 flood was a widespread eféatdting most river basins across
central Michigan. The majority of the river basar® rural, with land use ranging from cultivateddrested. Most major
floods in these basins occur in March or April,aasesult of spring rains and/or snow melt. Ocaaaily, thunderstorms
may cause flooding during the summer or fall. He&re the thunderstorms tend to have more impaatatercourses with

smaller drainage areas.

The following is a listing of major floods of reabfor various drainage basins across central Manftig

Date

Gage Height (feet)

Saginaw River at Saginaw (Drainage Area = 6,06fhgq

Peak Discharge
cfs

Rainfall (inches)

Tittabawassee River at Midland (Drainage Area 00,4q mi)

24-29 March 1904 24.9 68,000 15
10-15 September 1986 24.2 54,000 8
17-22 March 1918 23.5 51,700 Trace

Cass River at Vassar (Drainage Area = 710 sg mi)

10-14 September 1986 34.1 42,000 9
24-28 March 1916 29.7 34,800 1.4
17-21 March 1948 29.5 34,000 2.4

Chippewa River at Mt. Pleasant (Drainage Area = gd ni)

10-15 September 1986 24.0 20,000 11
17-21 March 1948 20.8 18,000 2.2
28 March-1 April 1904 19.0 N/A 1.5

Pine River at Alma (Drainage Area = 288 sg mi)

10-13 September 1986 15.6 6,600 11
5-8 March 1946 12.8 4,960 1.0
17-20 March 1948 12.3 4,460 2.0

Muskegon River at Newaygo (Drainage Area = 2,358§qg

10-13 September 1986 12.8 5,220 11
17-19 March 1948 10.8 4,400 2.0
4-6 February 1938 10.4 4,070 1.5

Rogue River near Rockford (Drainage Area = 234 §q m

10-12 September 1986 19.6 23,100 10.5
23-25 March 1913 N/A 14,950 N/A
31 May-1 June 1945 13.8 11,600 4.2

Pere Marquette River at Scottville (Drainage Are@84 sq mi)

10-13 September 1986 12.0 6,000 12
2-7 March 1976 9.3 3,540 4
28-31 March 1960 8.6 2,080 6

Flat River at Smyrna (Drainage Area = 528 sq mi)

10-13 September 1986 8.1 6,340 9.5
26 June-1 July 1969 6.3 2,970 5
2-7 March 1976 6.2 2,940 3.9

Maple River at Maple Rapids (Drainage Area = 434

10-13 September 1986 9.0 4,700 10
17-22 April 1967 7.3 3,100 4.8
9-12 April 1965 7.2 3,020 7
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10-13 September 1986 12.3 7,920 8

17-21 March 1948 11.2 6,500 2.3
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[Il. PROBLEM IDENTIFICATION

A. Cause of Damage The damage that occurred in Central Michigan wheesresult of record rainfalls that could not be
handled by the existing drainage systems. Rivedsstreams throughout the disaster area experieaxdesime flooding with
most of them reaching their highest recorded fldedels. Damage occurred to homes, business, crugppablic
facilities.

B. Description of the Damage- Throughout the 30 counties, people were evaduatel about 30,000 homes suffered
first floor and/or basement damage. Hundreds dfang of dollars of damage was sustained by crapdid-Michigan.

About 3,600 miles of roadways were impassable a®sult of the failure of 4 primary road bridges and
hundreds of secondary road bridges and culvert® Adavy rainfall resulted in 11 dam failures and dtBers
threatened with failure.

C. Reason for Damage The main reason for the damage was the exigtiagnage systems not being able to handle
the runoff from the record rainfalls. This resultéd overland and riverine flooding that inundatednies and
business in low lying areas, washed out road crassi damaged sanitary sewer systems, and causextesev
crop damage. It is not economically feasible to toydesign highway culverts, storm sewers, or adtical
dikes to handle the rainfall that occurred in 1988jch was far in excess of the 100-year event amyrareas.

Within the disaster area there are existing busireesd residential developments that have receivedatie from
flooding in the past. The majority of such develaggnts have occurred prior to state and local flaodpegulations
and have not been adequately elevated or floodf@dodn some instances, even structures construeisxbrding to
NFIP regulations were flooded because of the ex&ramture of the event. In addition, some structunes
within identified flood hazard areas were floodedsaffered basement damage as a result of storrardeackup.

The failure of highway bridges and culverts resdilfeom the design capacity of the structure beixgeeded. In
some cases, high road embankments resulted in sktenback water, failure of the structure, and gpst
repairs. The more desirable design included lowdremmbankment at the stream crossings that allowaimto
flow over the roadway. The resulting erosion of tttmdway embankment is a relatively inexpensivkifaito repair.

The failure and threatened failure of numerous damas primarily the result of inadequate spillwaypaaity. The
majority of the dams were constructed without aneegency spillway, or an adequate inspection/maiater
program. The excessive rainfall resulted in thegfesapacity of the dam being exceeded, causirigréabf the dam or
intentional breaching of the embankment to savesthecture.

The crop losses were the result of several problefiee amount and the intensity of the rainfall exded the
drainage capacity of the farm drains, which resdliea ponding of water on the crops. In additioninfall
throughout the month of September kept the fieldst &nd prevented harvesting. Many acres of farmlandhe
Saginaw River basin are in the floodplain, and areng the most productive in Michigan. In many amstes, private
dikes have been constructed in an effort to preflend damage. However, typically these dikes aeéher designed
nor constructed properly and can aggravate thelffgpsituation.

IV.  EXISTING MITIGATION MEASURES

A. Federal - Within the Saginaw River Basin there has beenswterable activity pertaining to proposed floodol
projects and floodplain management activities. Bl@ontrol projects have been active since 1954. relmeaining river
basins within the disaster area are more rural amdivity has been limited to floodplain management
activities at the state and local level.

1. A survey report was prepared by the Detroit Biett Corps of Engineers in January 1954, whichoined a
study of the entire Saginaw River Basin. (The maijobutaries within the basin include the Tittabasee, Cass, Pine,
Shiawassee, and the Flint Rivers) This report idead several areas where serious flood problemsstexl and
where flood control and drainage improvements woaddeconomically feasible. The recommendation ahlfer
flood protection projects to be constructed at Feemmuth, Vassar, Flint, Corunna, Owosso, Midland an
Shiawassee Flats.
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2. The Flood Control Project for the City of Framkmuth was constructed, and significantly reduceel th
flood damage within the city.

3. A December 1982 Flood Control Project for théyQif Vassar was approved, but unfunded. The ptajensisted of
the construction of flood walls and levees, bridggwrovements, drainage structures, and the diversibMoore
Drain. The U. S. Army Corps of Engineers indicathat the project would have contained the 1986 dlodhe
benefit cost ratio for the authorized plan was 1.Q6sing current interest rates, the project woulnt be
economically justified.

4. In April 1975, the Corps of Engineers prepare#flaod Control Project Design Memorandum for theyGif
Midland. The project involved dike and flood walipnstruction and enlargement of the TittabawasséemR
The city rejected the structural approach, in faeéra nonstructural project. The January 1977 Flamhtrol
Project Design Memorandum at Midland provided f@rmpanent evacuation, floodplain regulation and eational
development. This particular project was not impéasrted; however, the city is purchasing flood prqregcels
as they become available.

5. The November 1982 Flood Control Project at thea®assee Flats proposed construction of new levees
drainage and control structures, channel improvameslocation of buildings, and raising bridges.eTproject
would have provided 2-5-year protection. Local gapg was not available for the project.

6. The July 1975 Rogue River Watershed Plan wapgpeel by the U. S. Department of Agriculture, Soinservation
Service for the upper portion of the Rogue Riverkiant County. The plan involved channel modificatiavater level
control structures, and sediment traps. The prgjeatides protection against flooding up to a tearyfrequency event.
This project had minimal impact on flood stages #odd damage resulting from the September 1986dlo

7. The 1960 Misteguay Creek watershed project aesigoy the U.S. Department of Agriculture, Soil Gervation
Service consisted of 3 flood water retarding stuwes, 43.4 miles of channel work, and 5.7 miledevkes. The
project was completed in the 1960's, and has hadrg significant effect in the reduction of floodgmhages in the
watershed. As a result of the 1985 and 1986 flothkis,Soil Conservation Service has begun to repad redesign
portions of the project.

B. State- A major area of nonstructural flood hazard ndtign is the system of local and state regulatiomat
govern building and rebuilding in the floodplaino® the local and state provisions serve as contigdlood
hazard mitigation tools. They become particulanportant during the recovery phase of a flood déesas

State Regulations Dealing with Floodplain Developime

a) The Floodplain Regulatory Authority (P.A. 245X829, as amended by P.A. 167 of 1968) - providlesMichigan
Department of Natural Resources with regulatoryhauity regarding the alteration, occupation oinfijlof a floodplain.

b) The Subdivision Control Act (P.A. 288 of 1967)\ests in the Michigan Department of Natural Resesr
(DNR) regulatory authority over proposed subdivisaabutting a watercourse for review and establesttmof the
100-year floodplain limits.

c) The Shorelands Protection and Management Ad. (P45 of 1970, as amended) - requires a permimfrite
Department of Natural Resources prior to constiauctin coastal flood risk areas as designated by the
Department. Local units of government can take caministration by adopting a department approveddflain
management ordinance.

d) Wetland Protection Act (P.A. 203 of 1979) - laodners are required to obtain a permit from theciMgan
Department of Natural Resources for constructiaedding, draining or the filling of wetlands.

e) The Inland Lakes and Streams Act (1972 P.A. 36amended) regulates the dredging, filling, ocupation of
bottomland.
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f) The Soil Erosion and Sedimentation Control A&972 P.A. 347) regulates construction practiceminimize
soil erosion.

g) The Condominium Act (1978 P.A. 59, as amended1882 P.A. 538 and 1983 P.A. 113) - states that new
condominium developments shall not be constructbdravit may be reasonably anticipated that the citmes will be
damaged by flooding.

h) The Governor's Executive Order 1977-4 requitatesagencies to take flood hazards into accourgnmblanning
new facilities, repairing flood damaged buildingsposing of lands and evaluating land use plans.

i) The Mobile Home Commission Rules (R 125.1602(d@) (8)) states; "(7) Mobile homes shall not becalad
in a designated floodway, as determined by the Mjah Department of Natural Resources. (8) Mobilenae which
are sited within a floodplain shall have installath anchoring system in compliance with R 125.1665Rt
125.1608. R125.1908 requires that the 100-yeardipdain contour be shown on the mobile home parkl #@rat the
pads be placed above the 100-ydmodplain elevation.

j) The State Construction Code consists of the BO®Asic/National Building Code/1984 edition with
Amendments. Section 1313.0 of that code requikéswenf "all buildings or structures located in aseprone to flooding" to
see that they "shall be flood proofed in accordanith provisions of this section.”

C. Local

1. Local Regulations Dealing with Floodplain Devpioent - the communities involved in this disaster
declaration have various levels of floodplain maemgnt regulations. They vary from none to morenggnt than
state or federal regulations. Local enforcementmudre stringent ordinances than required can resulinore
restrictive floodplain land use and increased flolmds mitigation. A local governmental agency cdar
example, prohibit floodplain development or can adidlitional elevation requirements. At minimum, ioféls need

to enforce flood hazard provisions of the buildotogle and be aware of and support state and fédedplain requirements.

The effectiveness of a floodplain management progra very dependent upon the effectiveness of the
enforcement (building and zoning inspection) at thecal level. If the building inspector or zoning
administrator is not aware, or does not enforcebtlitling code pertaining to developments or imponents in the
floodplain, flood losses will continue to rise.

Individually, the state or local controls are nst@mprehensive as desirable for proper floodptz@nagement; however,
when used together, the controls are fairly effectiThe local unit of government has authority ta& and enforce
comprehensive floodplain management by going beytmdstate and National Flood Insurance Programinmuim
regulations. To do this, local officials must hadl@dplain management firmly in mind when develgpland use plans.

2. Specific Local Mitigation Activities

a) The City of Midland has been purchasing floodr property with help from a grant by The Herbélrt and
Grace A. Dow Foundation. The purchase is made walantary basis and the land is set aside for cgEate use.

b) During the 1986 flood, the Cinf Zilwaukee used a volunteer sandbagging effortetduce the flood damages

from the Saginaw River. The decision to sandbag tvased upon the National Weather Service's Riveachst Center
flood forecast.

V. RELATIONSHIP BETWEEN EXISTING MEASURES AND DAMAG ES

Existing mitigation measures are reducing flood dges. This is evident in Frankenmuth in which tlestruction
of a Corps of Engineers Flood Control Project pregd flood damage during the 1986 flood.

The City of Midland has purchased and removed howittsn the floodplain/floodway of' the Tittabawasss River.
The purchase is done solely on a voluntary basieoaey becomes available.
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Bridgeport Township facilities constructed abovee th00-year flood elevation were severely damagedhiy
flood, which points out the fact that protection ttee 100-year flood level is not a complete solutio avoiding
damages.

There are also areas in which improvements to miiogn measures could further reduce the damage® Th
recommendations listed in the following sectionigade opportunities for improving existing measuies well as
implementing new measures.

VI. IMPLEMENTATION MEASURES

The flooding of September 1986, covered such a veideead area, it was not possible for the Interagdtazard
Mitigation Team (IHMT) to visit every site to dewgb its recommendations. In many instances, a
recommendation developed for one community or agemould be applicable to others. As a result,
recommendations were made which apply statewide.rébommendations are grouped into the followirtggaries.

A. Specific Measures to Respond to 1986 Flood
1. Muskegon River, Newaygo County

2. City of Vassar, Tuscola County
. Other flood stricken communities

w

o]

. State-wide Measures

. Relocation and Acquisition

. Warnings/Emergency Plans

. Dam Safety/Operations

. Floodplain Management

. Agriculture

. Infrastructure

. State Flood Hazard Mitigation Planning
. Legislative Needs

O~NO O, WN PP

The following agency designations are used in tements.

IHMT Interagency Hazard Mitigation Team

FEMA Federal Emergency Management Agency
MDNR Michigan Department of Natural Resources
SBA Small Business Administration

SCS Soil Conservation Service

NWS National Weather Service

MDA Michigan Department of Agriculture
MSP-EMD Michigan State Police Emergency Managenigwision
USACE U. S. Army Corps of Engineers

USGS U. S. Geological Survey

MDOC Michigan Department of Commerce

A. Specific Measures to Respond to 1986 Flood

1. Work Element: Provide local units of government with technicalpertise and encouragement to develop a
relocation/acquisition plan for damaged buildingattlie within the floodway of the Muskegon River Newaygo
County. To provide the technical assistance, ihésessary to determine the floodway of the MuskeRBorer
within Ashland, Bridgeton, Brooks, and Garfield Tieships. All available options and necessary resesimteed to
be defined for state and local officials to aid time decision process. Acquired lands should be add to
public open space with restrictive covenants pratinly future redevelopment.
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Background: Sixty-four homes were flooded in GddfieTownship's Old Woman's Bend and Anderson Flats
developments. As many as thirty homes were essiynti@stroyed. Old Woman's Bend Subdivision hasfled

in the past, though not with the magnitude of t#nent. All of the Old Woman's Bend subdivision lig&hin the
floodway. Redevelopment of these substantially dgesbhomes could cause serious health and safetlyl@nos,
may violate State and local codes, and may cawséts of the availability of Federally subsidiZ&mbd insurance
within the entire community. Homes not relocatedistl be elevated above flood levels.

Lead Agency: FEMA (Public Assistance, Individualnfily Grant, and Temporary Housing programs), HUBASMDNR,
MSP-EMD, MDOC, and Newaygo County and affected tehips (Brooks, Garfield, Bridgeton and Ashland).

Schedule: Garfield Township has applied to the ligjah Department of Commerce for a one million dolla
Community Development Block Grant under the Michi§anall Cities Program, to be used for the relogatacquisition
of flood prone structures within the Township. Thbck grant has been awarded and the project shioald
completed in September 1987.

The Michigan Department of Natural Resources hapamed a floodplain/floodway analysis for the Mupie River from
Bridgeton to Newaygo. This information defines fltandway limits and establishes the 100-year fldadpelevations. It
was determined that the majority of Old Woman's @esinderson Flats and portions of other developméatwithin the
floodway of the Muskegon River. The information hiasen provided to FEMA to be used in the prepanatiba Flood
Insurance Study.

Additional river cross sectional information is deé to extend the study upstream through DevilseHd@rooks Township)
and downstream through Bridgeton Township. Thisornfation is tentatively scheduled to be obtainedha
summer of 1987 with results available in Januarg§8L9

2. Work Element: Provide technical expertise and encouragemenheoQity of Vassar officials to define available
options for handling the severely flood damageddings in the city. The Flood Insurance Study foe City should
be revised to reflect current 100-year flood disgha&stimates, and to better define the 100-yeadfelevation. Structural flood
protection projects as well as nonstructural measuincluding acquisition, relocation, and floodpfing, should be
considered.

In addition to the USACE defining available optionsther resources should be identified that coulgpsrt
relocation/acquisition as an alternative to USAGQGtural/proposals.

Background: The City of Vassar suffered extensigeage during this event. A large portion of the tcehbusiness
district was inundated by eight feet of water fdwee days. Forty-two homes have been prevented fvemg

reoccupied pending repairs. The sewage treatmeamntphnd power substation were both rendered inapera
during the flood. Vassar has been repetitivelydt) but never to this magnitude.

There exists an approved, but unfunded, USACE giiateproject for Vassar. The USACE believes thad tthis project,
primarily levees, been in place, it would have edm¢d this flood. This project has been deferreiti fafis to meet budget
criteria of the current administration.

Lead Agency: FEMA, SBA, City of Vassar, MSP-EMD, MR, MDOC and USACE.
Financing: Community Development Block Grant, SB¥W;IP 1362 Program.

Schedule: A task force (MDNR, MDOC, MSP-EMD, FEMABA) met with a committee formed by the City

of Vassar, and provided guidance in applying forASBans, FEMA 1362 relocation funds and a Community
Development Block Grant. The City desires to rédtae downtown business district and resideméalsato locations outside

of the 100-year floodplain.

The city developed priorities for purchasing honeshe floodway with a Community Development Bldgkant and 1362 funds
and is encouraging citizens to apply for SBA loahsitial purchases of homes with Community Devel@mn
Block Grant funds should be completed by Septerib&i7.

The MDNR is in the process of preparing a revisiorthe Flood Insurance Study (FIS) for the City,rédlect current
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100-year flood discharge estimates. Preliminaryltesndicate a profile about 2 to 3 feet above stages shown in
the FIS. The revision is scheduled to be submitbeBHEMA by July 1987.

3. Work Element: Provide technical expertise and encouragementldodf stricken communities to help define
available mitigation projects that could be fundeidh Community Development Block Grant funds.

Background: The Interagency Hazard Mitigation Tezould visit and make mitigation recommendationidy a few of
the heavily damaged communities throughout theestétith the publishing of the 15 day report, theeemained many
mitigation opportunities across the state that matdbeen addressed.

The Department of Commerce developed an Emergenoyrmunity Assistance Fund using $6,000,000 of
Community Development Block Grant funds. Applicatigprocedures were announced and applications sent t
interested communities.

Lead Agency: MDOC, MSP-EMD and MDNR
Financing: Community Development Block Grant, Snfaities Program

Schedule: A review committee from MDOC Office ofddt Management; MSP Emergency Management Divisaoul,
MDNR - Flood Hazard Management Program reviewedl@apions, met with communities to define projects
and recommended acceptable projects for fundinfte&n have been approved to receive funds for ptojiat
include relocation of existing structures, cleariofgthe floodway, relocation of sanitary sewageilfdes, protective
diking and elevation of buildings above the 100+yé&l@od level. The communities include: the Citie§ Alma,
Hart, Newaygo, St. Louis, Vassar, and White Clotiak Townships of Bangor, Bridgeport, Everett, Galdi and
Midland; the Villages of Elsie, Pentwater, and Gharles; and the County of Mecosta.

B. Statewide Measures
1. RELOCATION AND ACQUISITION

Average annual losses from flooding in Michigan astimated to be from 60 to 100 million dollarse$a figures point
out the tremendous need to provide options to mepgiand reoccupying heavily damaged flood prorneyctures.
Continuing to reestablish these structures is qorable from a standpoint of public safety and fubkpense.

Work Element: Develop a realistic Federal, State, and/or localgpam to relocate or flood proof flood damaged
structures.

Background: Existing floodprone structures needet@ddressed to break the flood-rebuild-flood-réduiycle. A recent
Federal Emergency Management Agency study suggésts over 200,000 Michigan buildings are prone to
flooding. The impetus to remove floodprone struetufrom the floodplain has to come from the locavdl. The
state and federal government can provide technscgiport and funding but the decision to clear flqumdne
structures is primarily local.

Several examples where State and local governnaugt implemented measures to reduce the vulnerahofistructures
to flooding include: (1) The City of Midland has amgoing acquisition program for property in flopdone
areas. (2) The City of Owosso just completed remgw0 structures from the floodplain as part oédavelopment
project. (3) In 1986, the state had a loan sulgsiolyram for relocation or floodproofing along Lakdéchigan, Huron, St. Clair,
Erie, and Superior. (4) In 1986, the state alsolamented a shoreline protection program which magbnts of
up to $30,000 available to Great Lakes jurisdistifam shoreline protection or hazard mitigation me@es. These programs
should be reviewed and evaluated as models to tid development of additional programs.

Lead Agency: MDNR, MSP-EMD, MDOC, City of Midlandnd City of Owosso.

Financing: State and local appropriation corporatetch programs, USACE, FEMA, and Community DevelapmBlock
Grantand Land and Water Conservation programs.

Schedule: The Michigan Department of Commerce hadamabout 6 million dollars of Community Developrhen
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Block Grant funds available to communities for ftbbhazard mitigation purposes to aid in recoverynirthe
September 1986 flood. The block grant is based upogent need and is limited to one million dollgrsr
community. The program promises to be very effecand was the first major effort on post flood gatiion in the State
of Michigan. Continuation of an Emergency CommurAgsistance Fund in a post disaster context isrg iaportant
part of breaking the flood-rebuild cycle.

The state needs to continue looking at financialeittives to move or elevate structures in hazareaarin a
pre-flood disaster format. A version of the low eénést loan program offered by the state in 1986ilshbe
considered on a statewide basis and as a permanegtam. Draft legislation is presently being coesed.

2. WARNINGS/EMERGENCY PLANS

Many of the problems encountered by the IHMT weresult of a lack of information, failure to coamdie information, or
the misunderstanding of information. The recomméiodia in the following section are aimed at elinting similar
future incidents.

a) Work Element: Develop and test river basin warning/communicati@iworks, as monies become available.

Background: Throughout this event, coordinatioralbfavailable information was lacking. Local comnitias were
unaware of the role they could play in data coitectfor River Forecast Centers. The existing gageMadland
overturned and provided NWS with sinaccurate datae City of Midland was forced to manually measure
flood heights and inform NWS. Without accurate datlae prediction capabilities of the Forecast Cente
were severely limited, which led to media confusipmaction in dissemination of information.

An improved system should be developed which wdbuire: (1) a network of rainfall measuring devic€g)
additional river stage gages to be placed upstoéaminerable communities; (3) a network of voluaite to read the rain gages
and river gages and report the results to a cemdedtion, and (4) a central collection point toopide the NWS
River Forecast Center with data.

It is recommended that all Emergency Services Oiex and media both have access to the Nationaltigea
Service Wire and also monitor the National Oceanit Atmospheric Administration Weather Radio.

Lead Agency: NWS, USGS, MDNR, MSP-EMD, county enggrgy coordinators, local law enforcement agencies,
dam owners, volunteers, and radio/television shatio

Financing: USGS, USACE, and local governments; kgaestisting budgets.

Schedule: There are very few sources of fundingdéwelop River Basin Warning/Communication networkhe
NWS is planning some new forecast points on thet River Basin, but volunteers will be needed tonihar these gages.
Funds are not available for gages accessed by helep (Telemark). USGS installs gages for the NW&, s
no funding of its own to independently place newem

A combination of private and FEMA funds were utitizto develop a flood forecasting model for the r@rd&river Basin. The
model incorporates input from Telemark Gaging Stat and dam operators to forecast flood stagedeén t
basin. Federal, State, or private funds will beladdo develop similar models for other major réver the state.

The City of Midland is currently evaluating sevemifferent types of gages to determine what equipmeest
fits their needs. Once the review process is cormgde they plan to identify a funding source for Iepentation.

b) Work Element: Review and update local Emergency Operation P(&GP).

Background: Current EOPs should be reviewed intlighthe recent disaster. Nationally, coordinatiohreliable
information appears to be one of the major shdts ia emergency operations. Michigan EOPs shail@tiewed to insure a
reliable coordination system for proper emergen®sponse is delineated. The EOPs should include aoié
responsibility assignments to eliminate confusi@mphasis should be placed on direction and contn@rning,
communication, assessment and public informationeaas. The EOPs should address multi-jurisdictioaadl
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multi-sector planning and coordination, identifyddficial spokesperson for dissemination of infatiorato media outlets, and
include an after-action review. The plan should teviewed annually by those who use it for changes i
conditions and personnel to ensure proper delioeatif roles and responsibilities. The MSP-EMD haseloped
guidelines and a format for local government usd ancapable of providing necessary technical tasie.

Lead Agency: MSP-EMD, MDNR, and FEMA.

Financing: Existing programs.

Schedule: The Planning Section of MSP-EMD has dmwed a guidance workbook for jurisdictions with
Emergency Management Programs, to follow in develgpan Emergency Operations Plan (EOP). The
workbook provides an outline format, asks questi@ms includes sample language which meets minimum
criteria for a good EOP. The suggested format idekia basic plan and the following annexes: Dicec@and
control, warning, communications, assessment, puinliormation, law enforcement, fire services, pieblorks,
health services, and human services.

At the request of a local jurisdiction and as émgstpriorities allow, the Planning Section provideghnical plan writing
assistance to the entire State. In 1986, 16 louskdictions were assisted in revising and updatimgr EOP. Ten
jurisdictions in the disaster area were assistailinties of Genesee, Isabella, Kent, Midland, Muskegnd Saginaw;
and the cities of Flint, Bay City, Midland, and MPleasant. In addition to the Planning Section'éogk, the
Training Section conducts a week long Emergencynifileg Course several times each year to furtherstiss
local jurisdictions who are interested in improvitigeir plans. FEMA requires local EOPs to be rexié and
updated every three years and MSP-EMD requirdH@as to be revised every two years.

The MDNR is under contract with FEMA to develop amnal discussing and illustrating flood fightingchaiques
and pre-flood mitigation activities. The manual Wille used in two pilot communities to develop a coumity
wide pre-flood mitigation plan. The manual will lbléstributed statewide to Great Lakes communitied Bational
Flood Insurance Program (NFIP) communities.

3. DAM SAFETY/OPERATIONS

During the 1986 flood, there were eleven dams witbier failed due to inadequate spillway capaoityere breached in order to
control the release of water to save the threatestectture. This number suggests that investigataord improvements
to Michigan's regulation of dams is necessary. Aiddally, there needs to be an improvement in therdination of
information concerning water released or passesutiit dams.

a) Work Element: Adopt State legislation that effectively addresdasn safety issues, including periodic inspections,
maintenance standards, emergency action plansingmaundment regulations.

Background: While inspecting damage representatbfe the numerous breaches/failures, many questions
concerning normal maintenance and operations proesdarose. While the State of Michigan inspectsiglauring
construction, there is currently no ongoing insp@ttmaintenance program, no requirement for devielpp
emergency action plans for high water situatiosswall as failure, and no regulation of impoundeatev levels.

The MDNR sponsored dam safety workshops acrossStia¢e in early 1986 and has developed draft letiigico
address these issues. This legislation needs tspmnsored and introduced to the 1987 legislativesiea for
adoption.

Lead Agency: MDNR, MSP-EMD, Governor's Office aneNFA.

Financing: None required for adoption; legislatapropriation for program.

Schedule: The draft legislation has been prepared i® planned to be introduced in the 1987 legigasession.

b) Work Element: Expand emergency action plans for dams to incladgfication and warning procedures for the
occasional unusual increase in flow release.
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Background: Several communities in this disastdatezl that actions of upstream dam owners were wel

understood by localities that were subject to thpact of increased flow releases. This increasedtbblems of
predicting local flood stage levels. Current dameegency action plans contain only notification awdrning

procedures for imminent failure conditions. Thedans should be expanded to include such actionsthier
more frequent event of unusual increased flow r&dea These plans should then be coordinated wighNWS,
local emergency planners, and law enforcement iafisc These requirements should be included inpgh@posed
legislation discussed in Work Element 3a and thgiaeal warning systems discussed in Work Element Ttee
implications for safety are significant if not umtbken.

Lead Agency: MDNR, MSP-EMD, Public Service Commigsi appropriate power companies, Federal Energylaegy
Commission, FEMA, NWS, USGS, USACE (in advising aejty), and local governments.

Financing: Legislative appropriation for proposeahdsafety program.

Schedule: Upon adoption, the proposed dam safegyslation would require dam owners to prepare aerépk
current emergency action plans. These plans addretisns to be taken prior to and/or following mpénding or actual
sudden release of water.

4. FLOODPLAIN MANAGEMENT

As is often the case, information is lacking pertag to the wise use of floodplains and coastabflaones, the
availability and coverage of Federal flood insugnthe implications and implementation of locabdlplain management
ordinances, and the use of maps, where availalllesd recommendations are offered in order to imerthe awareness
of available information and programs.

a) Work Element: Increase public awareness of the NFIP.

Background: In many instances, local officials, uirice agents, and community residents were unaware
misinformed about the National Flood Insurance Ramg (NFIP). Workshops should be held to describe th
NFIP, including eligibility requirements and avdiiéity of flood insurance, and the existence ofditbinsurance
maps and their interpretation. For insurance agehts existing program needs to be reviewed andatguito better
inform insurance agents about the NFIP. Flood erste questions should be added to insurance agalification tests.

A program should also be developed to review anditoo Federally regulated lenders to ensure tht@adlinsurance is
purchased and maintained for structures withintiled floodprone properties.

Lead Agency: FEMA, MDNR, MSP-EMD, and the bankinglustry.
Financing: FEMA and MDNR.

Schedule: The MDNR has scheduled six floodplain agament informational meetings throughout the sfate
late April and early May 1987. It is hoped that $kemeetings-will initiate the organization of a tet&loodplain
Manager's Association. This organization could bmajor step in increasing local awareness. The MDINR
also met with the Michigan Insurance Agents Asstioia to discuss the problems, and to increase anase
of the program. The contact should be made on alaefpasis.

At the request of MSP-EMD, the Department of Licengsand Regulation will add several NFIP questidas
its licensing examination for insurance agents.sTéhould increase agents' level of knowledge andtebse the
number of incidents where residents are impropadyised that they can not purchase flood insurance.

The Michigan Department of Commerce's Financiatitusion Bureau (FIB) regulates State chartereiftitiens and requires
each institution to have floodplain maps for itsogeaphical lending area. The FIB randomly auditstitutions
for compliance with NFIP requirements.

The MSP-EMD hosted a FEMA teleconference on floadurance issues for insurance agents at its trginin
academy. Even though the teleconference was prdrattewide, attendance was low.
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b) Work Element: Map areas susceptible to flooding and include basiilable elevation data on existing
floodplain maps.

Background: Unmapped communities that experiendgdificant damage from this flood need to be mapped
Even though this disaster exceeded the 100-yead flo many places, determining floodprone aread Wwd helpful
for responding to future flooding events.

Current Flood Insurance Rate Maps (FIRM) develogexn Flood Hazard Boundary Maps (FHBM) do not
contain flood elevation information which-would helpful to a community for floodplain managemenn. the case of this
event, it would have helped identify areas sustéptito flooding. A public review process needs te b
reintroduced so that when best available data, uiticlg elevations, is provided to FEMA it is inclutien
maps.

Lead Agency: FEMA, MDNR, MSP-EMD, SCS USAGE, and&S
Financing: FEMA and MDNR.

Schedule: By February 1988, communities within thieaster area will be contacted to determine thednfor
floodplain maps, and to check existing floodplaimms. For those communities expressing the need foap or
changes to existing maps, the MDNR will provideistasice.

There is still a need to include best availableadat Flood Hazard Boundary Maps and FIRMs, whittheguire a procedural
change at the Federal level.

c) Work Element: The State of Michigan should sponsor an annuadd&lAwareness Week".

Background: The Michigan Department of State PolEEmergency Services Division, has established adomand
winter storm awareness weeks. The events of théasder indicate the need for a statewide publiccation
campaign for floods. This program should includedevidistribution of maps identifying those areascspsible to
flooding.

Lead Agency: MSP-EMD and NWS.
Financing: Existing budget.

Schedule: The MSP-EMD is planning to conduct a sgriFlood Awareness Week during the month of Mdy awitemphasis
on flood awareness and safety. This will includéavernors' proclamation, and substantial media supjs planned.
Flood safety pamphlets, posters, and articles aieggto be widely distributed to heighten the pakdiwareness of
flood safety and mitigation measures.

d) Work Element: Increase awareness of hazard provisions in bujldiode standards, ordinances, and procedures with
local elected officials, building code officialsna floodplain residents.

Background: As Interagency Teams have identifiediamavide, and almost continually, lack of enforcemeof
existing codes and regulations often leads to aifsogntly greater exposure to flood hazards. Inchigan,
awareness of the NFIP minimum requirements andlimgilcode requirements needs to be strengthenedfuSimon
and lack of knowledge of floodplain elevations,dtiway designations, and procedures necessary tocen€ode
requirements (e.g., substantial improvements) shiting loss reduction mechanisms in some floodndged areas.
Among the suggestions put forth toward improvindoerement were:

» evaluate resource requirements for NFIP enforcement

» expand local building inspector training awarengssrams.

» develop procedures and definitions to clarify théoecement of substantial improvement requirements.
e propose legislation to require identification addidprone parcels on title abstracts (public disolek

Lead Agency: FEMA-Federal Insurance AdministraticddDNR, MSP-EMD, Michigan Department of Labor-
Construction Code Division, and Code Officials Asistion.
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Financing: Operating budgets.

Schedule: The MDNR is continuing to provide traigpino local officials and building inspectors to rease
awareness of floodplain management. Under contvdtht FEMA, the following activities will be underkan

during 1987: MDNR will provide three five-hour wakops covering the NFIP requirements and admiidstra
Building Code requirements and Community Prograquieements. These workshops should contact betwsfeno 100
communities.

The MDNR will be developing four newsletters to bwmiled to flood prone communities in Michigan, ctias,
townships, drain commissioners, regional planniggrcies and citizens. The newsletters will provédeontinual
flow of information on the NFIP which is necesdannaintain community awareness.

The MDNR will conduct 14 community visits to evateaNFIP compliance and to review requirements with
local officials.

5. AGRICULTURE

Agriculture is an appropriate use of the floodplahmowever, significant losses frequently occur whian be
reduced. This event in Michigan is no different egt that the cumulative losses are staggering: taB800

million. Continual, excessive rainfall saturate@ tjround resulting in the occurrence of standinggmia areas miles from
identified floodplains. Crops, ready for harvesteng not accessible and rotted in the fields. Fasnatready
battling a difficult economic environment, weretl@fith loans from spring planting with no yield balance their debt.
This may be the last financial catastrophe many eadure. Many of the farmers in the declared casntre
expected to declare bankruptcy.

As a follow up to an Interagency Hazard Mitigatideam Report in South Dakota (FEMA-717-DR-SD, Jugg4),
a state by state investigation was made of exisfinggrams to reduce agricultural farm losses. Whileme
measures can be taken (crop selection, storages,séted insurance) to reduce losses from low mageitu
frequent events, few measures would have beenteféeduring the 1986 flood.

The following recommendations were developed indmpf reducing future agricultural losses fromdessents.

a) Work Element: The State of Michigan should establish designstraation, and maintenance guidelines for dikes and
levees protecting agricultural land.

Background: The Team visited several sites whergcaljural levees failed. It appeared that privgtelwned dikes
and levees were improperly located and poorly dedigconstructed,’ and maintained. While desigmegrotect from lesser
magnitude floods, the Team noticed that mamay have failed in any event. Guidelines developed khanclude the
following considerations: foundation, structuramteankment, hydraulics and hydrology, interior drage, storm
design frequency, construction inspection, operstjoand maintenance with special attention to tees brush
removal.

Lead Agency: MDNR and Michigan Department of Agitcue (MDA) with technical assistance from USACEIa®CS.
Financing: Legislature.

Schedule: A schedule and procedure for accomplisthiis work element has not been developed. Ittild Believed
to be desirable and will be followed up as schedodgmit.

b) Work Element: Review the programs available for providing floodpfing technical assistance in non-
project areas for farmsteads located in the 100-fleadplain (e.g., ring dikes and elevated strues).

Background: Not only were there extensive cropdeshiroughout the declared disaster area, overOlf@m houses
and other structures were flooded. The Hazard Miign Team felt that a review of existing programight identify
additional financial assistance. Policies mightdimnged where necessary, and increased educatiprogfam
delivery agencies and local participation coulddl¢a the availability of greater protection.
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Lead Agency: USDA, FEMA (on national level), Agrikural Stabilization and Conservation Service (ASCS
Farmers Home Administration (FmHA), SCS, MDA, an®NR.

Financing: To be determined.

Schedule: The MDNR has been working with the FRiner Dike Committee to develop a dike design thdt provide
protection to crops, while maintaining the flow pdng capacity of the river. A dike configurationas been
developed; however, funding has not been obtagrembhstruction.

c) Work Element: Review existing programs to revise or redirect oimg assistance efforts to adequately
provide disaster coverage to the farm community smthcorporate mitigation measures.

Background: The Team felt that existing emergenoygmms do not adequately assist farmers duringpmdisaster
declarations, and that they do not address mitigatieasures such as protection or loss reduction.

Lead Agency: USDA, extension services, Farm Burddational Milk Producers Association, and Natiofarm
Organization.

Financing: None required.

Schedule: The lead agencies for this work elemeast Rederal/National Organizations, but Michigan hhme
several programmatic things to assist farmers.eBponse to criticism that many farmers were alredelgply in debt
and did not need another Small Business Administna(SBA) Loan, the Governor and Legislature esistidd an
interest free loan program for farmers who suffesstious crop losses. A total of $100 million isrigemade
available through State Chartered financial instns.

At the request of the Governor and Michigan's casgional contingent, the eligibility criteria forisdster
unemployment benefits were reinterpreted to quabfg00 farmers for assistance ranging from $541@7Sper
week based on previous year earnings.

6. INFRASTRUCTURE

The intense rainfall and record flood stages resllin many sewer systems being over-loaded, andymmauer
crossing failures. This section addresses the ptiaie of sewage treatment facilities, enforcemehtegisting
codes, and a review of design standards.

a) Work Element: Create a multi-disciplinary task force to evaludleod damage to and caused by the failure of
sewage handling systems.

Background: Throughout the disaster area, floodoagised damage to sewage handling systems, which in
turn, caused additional damages. This task forceukh review existing guidelines and revise/develogw
ones, as necessary. These should address, at mummithe following functional areas:

» auxiliary power for lift stations and treatment fiées.

» site locations and related floodproofing requiretsien

 adequacy/necessity of storage/holding basins ateteé design criteria.

* minimizing infiltration and/or inflow, including gearation of storm water and sanitary systems, fmitihg
footing and roof drains emptying into sanitary gms, and identifying building code changes where
appropriate.

» criteria for determining optimum level of floodprdmg/protection in relation to storm frequency/cost
effectiveness.

* maintenance, operations, and emergency plans tomue flood damage.

» post-flood recovery operations plans and policies.

Lead Agency: MDNR, MSP-EMD, Michigan Public HealthPA, EDA, FEMA, and USACE.
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Financing: Initially within existing budgets.

Schedule: The Surface Water Quality Division (SW@Dthe MNDR is in the process of reviewing the asumnendations
developed by the Flood Hazard Mitigation Team. T®iky of Vassar's new sewage treatment facility woi
relocated outside of the 100-year floodway. The poeed new facility for the City of Newaygo will becated
outside of the floodplain.

b) Work Element: Create a task force to evaluate the hydraulicgihesf roads, bridges and culverts.

Background: In many instances, it was noted thaidway overtopping prevented the failure of the bettulvert
while others with high road fills were destroyedcheldesign of the facility should achieve a balaheewveen cost,
and the needs, risks, and hazards associatedheithite.

Lead Agency: FHWA, MDOT, MDNR, County Road Commssi

Schedule: The MDOT and MDNR will be reviewing thauses of failure for many of the stream crossings.
result of the review may be a revision to the destigndards for bridges and culverts.

7. STATE HAZARD MITIGATION PLANNING

As a condition for receiving future Federal disas#ssistance, States are required to develop goidnent a hazard
mitigation plan for those areas where grants aslare made available.

This plan and the 406 Plan developed after last'ydresidential disaster declaration for Flint #mel surrounding area
(FEMA-744-DR-MI), were developed to aggressivelydeeks problems which created the need for federal
assistance. However, to address ongoing and changinoblems, the state needs to continually revieazahd
mitigation opportunities.

a) Work Element: Create a State Hazard Mitigation Team with repreg@n fromkey State agencies.

Background: An Interagency Agreement between 12eFadagencies requires that a hazard mitigatioromepe
developed following Presidential declarations ofnejor disaster area that are a result of floodifigese
interagency team reports, which emphasize nonatratioss reduction techniques, have been veryesisfal; but the
approach requires the participation and coordimadbmany disciplines.

Since the statutes and regulations that directlindirectly impact the State's ability to protdug ppublic health, safety, and
general welfare from natural and technological hdgaare distributed among the various State ager&iteam needs to be
created to identify and coordinate existing aciist and programs, and to develop a strategy thatontinue to reduce
Michigan's vulnerability to damages from floodingdaother hazards. Other States have initiated Staeard
Mitigation Teams by Executive Order. This has albdvfor effective mitigation measures on a continual
basis, not just following Presidential disasterldeations.

A State Team strategy would identify and minimizemding of activities in hazard areas and assiseducing the
exposure of State investments to hazards.

Lead Agency: MSP-EMD, MDNR, and Governor's Office.
Financing: None required.

Schedule: Governor James Blanchard has suppogetticept of a State Hazard Mitigation Team and sign an Executive
Order to formally create the team. Therefore, th8 AVEMD, in cooperation with the MDNR, will host &ining
session for all State Department Emergency Cootdisao introduce and explain the concepts of at&tidazard
Mitigation Team. The seminar will train departmehntaordinators to look for mitigation opportunitighat
their departments may assist with during their narmegulatory functions. A questionnaire will bestiibuted

to each department which once completed will idBntihe department's role and capability to impact
mitigation issues. The departments which have kétygation roles will be invited to form a State Métion Team and assist
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in the development of a Generic Mitigation Plandircategories of mitigation hazards.

Completion of this work element is projected to @ak?-18 months. A tentative schedule is offereawel

DRAFT - GENERIC HAZARD MITIGATION - DRAFT

A. Develop Executive Order (30 days)
» Obtain Governor's signature

B. Hazard Analysis (30 days)
* Review existing document

C. State Capability Assessment (90 days)
» State Department Coordinators meeting/training
Questionnaire and response

D. Identification of Key State Agencies (30 days)
» Select hazard mitigation team

E. Develop Draft of Mitigation Plan (180 days)
» Assign portions of plan to team members
» Meetregularly to monitor progress and critique
» Submit draft 'to state agencies, FEMA, Governod, leey local representatives

F. Review and Publish Plan (90 days)
G. Review Plan Annually/or After Next Disaster

b) Work Element: MSP-EMD should reprioritize their training and edtion needs to include the training of State
agency personnel identified to serve on the Staaeddd Mitigation Team proposed in Work Element 7A.

Background: FEMA has just completed the developma&nt training course specifically designed for t8thazard
mitigation officers to train members of State hakaritigation teams in state of the art concepts taxhniques in
planning and implementing hazard reduction policid$sMSP-EMD agrees to readjust their training agdlication
program for by offering to sponsor this course, FEMegion V can provide the technical and finandi@sources
necessary.

Lead Agency: MSP-EMD and FEMA.
Financing: Existing Training and Education budget.

Schedule: The MSP-EMD training schedule for 198% wablished in the fall of 1986. At this late datejs not
possible to reschedule the courses to include flbadard mitigation training.

On March 9-11, 1987, MSP-EMP and MDNR staff attdnBEMA Region V's pilot presentation of the mitigat training
course to evaluate its appropriateness for Michigiagh found it to be an excellent training tool.

If FEMA approves this course in Michigan's Comprebere Cooperative Agreement for FY88, the coursi wi
be included on MSP-EMD FY88 training schedule.

8. LEGISLATIVE NEEDS
a) Work Element: The Michigan legislature should adopt the drafegiklation, entitled "Flood Damage Reduction Act".
Background: This legislation was presented andudised in the 406 Plan (pages 17-18 and Attachmgdeteloped

following FEMA-744-DR-MI). This legislation shoulak reviewed in light of the current disaster, umgditvhere necessary, and
brought to the upcoming session of the legislature.
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Lead Agency: MNR, MSP-EMD, and Governor's Office.
Financing: None required for adoption; legislataygpropriation for programs.

Schedule: The draft legislation was reviewed by MB)Nnodified slightly to address needs that becappaient from the
September 1986 flood and sent to legislature farpaobn. A formal sponsor of this:' legislation vtk sought.

b) Work Element: The State of Michigan should review existing ldgison and regulations addressing storage
of hazardous materials in floodprone areas for adey and/or enforcement.

Background: Field investigations indicate contasnef hazardous materials (polychlorinated bipheryBCBs) were

floating in the Tittabawassee and Saginaw RivensGhrfield Township, Newaygo County, inadequatetueed containers
caused the loss of at least 30 propane/LPG tanksa Aesult, these containers were floated fromrtls¢drage

sites and carried downstream by flood currentsjmps health and fire hazard. These types of hahawd become
increasingly frequent nationwide.

Lead Agency: MDNR, MSP-Fire Marshal, and EPA.

Financing: None.

Schedule: In response to the Superfund Amendmamis Reauthorization Act of 1986 (SARA) (PL99-499%)v&nor James J.
Blanchard has established an Emergency PlanningGordmunity Right to Know Commission and has desigda
the Director of the Department of Natural ResouressChairman of the Commission. The Commission'sedu
include responsibility for monitoring the developnteof local hazardous materials response plansireduby
the Title Il provisions of SARA. Those plans magidress the safe storage of hazardous material andast
partially resolve this issue for facilities whicteasubject to SARA requirements.

Michigan's administrative rules (1984) for Liquefi€®etroleum Gases (LPG) requires containers tedoesty anchored (3-2.2.5
(9)). The administrative rules for storage of flaalme and combustible liquids (1983) also requirekeato be
securely anchored (2-5.6.1). The MSP Fire Marshal #ichigan Department of Natural Resources do hate
adequate inspection staffs to properly enforce ehosgulations. Local Building Inspectors or Fire pagment
Inspectors should place a greater emphasis onanfamt of this area.

VII. PLAN AUTHENTICATION

A. This State Flood Hazard Mitigation Plan has bedeveloped as a result of the Presidentially Dedar
Disaster, FEMA-774-DR-MI, in accordance with Publiaw 93-288, Section 406 and the Federal/Stateeageats for
the disaster.

The purpose of the plan is to outline opportunittesreduce or mitigate the potential for future des in the
disaster area and elsewhere in the state. The pésnbeen reviewed by each state agency which lsasnasl
roles as lead agencies in implementing this plan.

The Commander of the Emergency Management Divisidapartment of State Police, is assigned the rdle o
plan coordinator and will be responsible for thdléav up to assure implementation where possible.
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