ll. Technological Hazards
A. Industrial Hazards

The following outline summarizes the significanduistrial hazards covered in this section:

1. Fires
a. Structural Fires
b. Scrap Tire Fires
2. Hazardous Material Incidents
a. Hazardous Material Incidents — Fixed Sitel(iding industrial accidents)
b. Nuclear Power Plant Emergencies
c. Hazardous Material Incidents — Transportation
d. Petroleum and Natural Gas Pipeline Accidents
e. Oil and Natural Gas Well Accidents

This section covers many related types of everds dtem from breakdowns or weaknesses in indusitytlae
built environment. The starting section, structdirgs, considers various types of large firest thecur in the
midst of important buildings or structures. Sireefrequent cause of structural fires involves radtgas
explosions, the chapters involving natural gas €lgiles and wells) appear nearby, to make easierm@ m
thorough reading about this shared source of riskhough small residential fires are common, aad be the
cause of larger urban conflagrations, this hazaadysis focuses in particular on those larger-sfiede that have
greater potential to affect an entire community-haitthrough a fire’s sheer magnitude or throughvited nature
of the facilities or resources it affects. Forsti@#014 edition of the Michigan Hazard Mitigatiora®| new
consideration and detail is provided for “urbanftagrations” in which dense urban development nibowefires
to spread over many blocks, or even the entire abtlee built-up area.

Scrap tire fires are a special case of industaabhd, for although they do not typically affedecific structure,
these types of fires do involve toxic smoke andnabeal residues that have more in common with hamssd
material incidents than with ordinary residentiatl avildfire events. The following chapters, spealfly dealing

with hazardous material incidents, cover a wideyaaf extremely hazardous substances across disiusg¢ions

that typically involve industrial or warehousing evptions. The section on fixed site incidents udek a
consideration of fire-related industrial accidesus! explosions, even if these did not involve exrily hazardous
substances. Again, the emphasis is on eventgaftvely large magnitude—those that resultedammunity

states of emergency, evacuations, impairment grdbgconomically significant or critical facilise or multiple

casualties. A separate chapter deals with nugeaser plant emergencies, and then consideratigiven to

various forms of transportation incidents that magolve hazardous materials, including separatgtena about
pipeline infrastructure and wells that have beey fw production purposes.

Overlap Between Industrial Hazards and Other Sestid the Hazard Analysis

Various types of structural, scrap tire, and indakfires and incidents may stem from deliberatgoms, rather
than accidental causes. In such cases, the insitlerin with the terrorism and civil disturbandeapters, in the
Human-Related hazards section of the hazard aralysirge scale disaster events may also cause tess of
fires to occur—lightning strikes have actually aadighe direct ignition of structural fires, and tthestruction
caused by tornados can lead to fires as well. fikdlsl have a clear potential to ignite structuses] may also
come to involve scrap tire storage areas. Althahghchances are slim, earthquakes and celestiacdinevents
might also result in the occurrence of structurahdustrial fires. There might be certain corahs under which
infrastructure failures are connected with fire&n indirect link also exists between extreme terapges and
winter weather, as various means of heating indoeas have been known to increase fire risks. foma
transportation incident has the potential to sadite, and certain kinds of catastrophic incidgstsch as nuclear
attack) would certainly create fires.
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A structural fire involving one or more criticaldiities has the potential to cause infrastructiaikires, energy
emergencies, flooding, wildfires, dam failuresngortation accidents, and nuclear power plant gemeies.
Hazardous materials incidents of any type (inclgdsarap tire fires) may lead to public health eraaces if
they are large enough, or if the involved substareme hazardous enough. If a fire or hazardougriakt
incident stems from some sort of systematic officegligence then there may be a potential forl digturbance
or sabotage/terrorism to take place.
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STRUCTURAL FIRES

A fire, of any origin, that ignites one or morewsttures, causing loss of life and/or property.

Hazard Description and Analysis

In terms of average annual loss of life and prgpestructural fires—often referred to as the “umgzd hazard”
because they occur in virtually every community—aydar the most common hazard facing most comriamit
in Michigan and across the country. Each year énUhited States, fires result in approximately B,d@aths and
25,000 injuries requiring medical treatment. Actogdto some sources, structural fires cause moopepty
damage and loss of life than all types of natuisdsters combined. Direct property losses duer¢oefkceed $9
billion per year, and much of that figure is theul of structural fires.

In 2008 alone, there were 3,320 civilian deaths @05 civilian injuries as a result of fire iretunited States,
along with 118 firefighters killed while on dutyh@&re were an estimated 1.5 million fires in 2008] direct

property loss due to fires was estimated at $1Bibrb This figure includes the 2008 Californialdfires, with

estimated losses of $1.4 billion. There were 51% &ucture fires in the United States in 2008 tlegulted in
2,900 civilian deaths, 14,960 civilian injuries,dafi12.4 billion in property damage. Every 22 sespral fire

department responds to a fire somewhere in thema#i fire occurs in a structure at the rate of emery 61
seconds, and in particular a residential fire og@wery 78 seconds. Nationwide, there is a civifiea injury

every 31 minutes. In 2008, structure fires represstB4% of the total fires across the United States

Unfortunately, although the United States has ngadat strides in lessening deaths and injuriesechbg other
types of disasters, structural fires are worse lprob in this country than in many other industeiedi countries
(even those with a more densely-developed populaigdtern). The United States Centers for Diseasral
(CDC) figures indicate that fire-associated motyalates in the United States are approximatelytila@s greater
than those in many other developed countries. Aliogrto the Federal Emergency Management Agency’s
National Fire Data Center, residential fires repré¥8% of all structural fires and cause 80% bfira fatalities.
Approximately 83% of those fatalities occur in dexfamily homes and duplexes. Perhaps the mosictrag
statistic of all is that over 40% of residentiak8 and 60% of residential fatalities occur in heméh no smoke
alarms. (Studies have repeatedly shown that a wgriinoke alarm dramatically increases a persoraaash of
surviving a fire.)

Michigan’s fire experience generally mirrors thdio@al fire situation. According to statistics coitep by the
Fire Marshal Division of the Michigan Departmentla€ensing and Regulatory Affaifer 2003, nearly 19,000
structural fires occurred in Michigan, resultinglifil deaths and 624 injuries. The dollar loss fofirgs was
estimated at over $230 million. The Fire Marshalifion estimated that a structural fire occurredvilchigan
about every 28 minutes in 2003. Michigan’s firetleate of 15.4 persons per million puts it towtrd middle
of all states in the nation in 2006. As the follagitable indicates, Michigan is ranked 19th in hfire deaths
per million population. Michigan'’s fire death rageranked third in the Midwest, behind Missouri dndiana as
of 2007.

During the period from 1975-2009, the number oforggd fires in Michigan (both structural and nounstural)
has trended downwards from a high of just over @00 the current low of around 40,000, with yearlymbers
fluctuating within this range. The number of stuwred fires represents approximately 35-40% of thgsarly
totals. Although fire risks are clearly a major cem, most of the incidents are of a limited scald do not
threaten or harm an entire community. This analysiisfocus on major fires that do cause a sevempaict to
local communities—as disaster events.
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Fire Death Rate per Million Population: 2007

Fire Fire Fire

District/ Columbia 39.2 Indiane 15.6 Wyoming

Mississippi 28.4 15.4 Montana 9.4
Arkansas 26.0 Vermont 145 Connecticut 9.2
Alaska 25.1 Nevada 14.4 Washington 8.8
Oklahoma 24.9 lllinois 14.2 lowa 8.7
West Virginia 24.8 Delaware 13.9 Idaho 8.7
Louisiana 23.8 Virginia 13.3 Minnesota 8.7
Alabama 22.6 Wisconsin 12.7 Colorado 8.3
Tennessee 225 Ohio 125 California 8.2
Missouri 20.1 Nebraska 12.4 Arizona 7.9
North Carolina 195 Utah 11.6 New Jersey 7.5
Pennsylvania 19.2 South Dakota 11.3 Massachusetts 6.9
Georgia 18.8 Texas 11.2 Maine 6.8
Kentucky 18.6 New Mexico 11.2 New Hampshire 6.8
South Carolina 17.4 New York 10.7 North Dakota 6.3
Kansas 17.3 Florida 9.8 Rhode Island 5.7
Maryland 16.2 Oregon 9.6 Hawaii 3.9

Source: U.S. Fire Administration web page, Federaérgency Management Agency (National Fire Datad&Zen

Total Number of Fires (all types) in Michigan: 19752003

Total Number of Fires (All Types)
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Note: There was no annual report of fires in 1998 tb the transfer to NFIRS
Source: Michigan Department of Licensing and RegujaAffairs (LARA), Fire Marshal Division / MFIRS
(Note: Approximately 35-40% of the total numbeffioés are structural fires.)
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Total Fire Losses in Michigan: 1975-2003

Total Fire Losses
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Note: There was no annual report of Fires in 199910 the transfer to NFIRS
Source: Michigan Department of Licensing and RetlgwjaAffairs (LARA), Fire Marshal Division / MFIRS
(Note: Approximately 75% of the total losses aracttral fire-related.)

The State Fire Marshal, Department of Licensing Radulatory Affairs / Bureau of Construction Codesl Fire

Safety, and local fire departments are proactivaatbtempting to reduce the number, scope, magnitadd,
impacts of structural fires in Michigan. State dodal fire service efforts in the areas of trainimgblic

education, incident tracking, construction planeey site inspection and fire analysis are all mteel toward, and
contribute to, structural fire mitigation and pratien. However, like most programs, the amount ofkthat can
be done is directly related to funding and prograticrpriorities.

Nature/Composition of Michigan Fire Service

The primary challenge facing the State Fire Marsimaparticular, and the State of Michigan, in gaheis the
nature and composition of the Michigan fire servitlee high proportion of fire fighters that arehett volunteer
or paid part-time (roughly 3/4 of the fire servigaesents significant challenges for sustainingjaedee code
enforcement and inspection efforts. In additiore tklatively high level of turnover within this gno places
additional demands on state and local traininguess. Also, with the effects of recession, espigdiathe State
of Michigan, many fire fighters have been laid @ffhad their positions cut due to a lack of fundifgr example,
in March 2010, the city of Flint laid off 23 firgfinters and 46 police officers, and closed two $tagions due to
budget deficits.

The lack of full-time professional fire fighters many areas of the state means that less timeaitable to
conduct fire inspections and take other preventieasures necessary to lessen the structural featthn many
small towns and rural communities, local effortsfire prevention are almost non-existent, due ik laf
personnel and time to devote to such activitiest @unecessity, efforts in these communities ameaied
primarily at fire suppression. Clearly, the lackfoll-time paid fire professionals in many areasoas the state
poses great challenges for maintaining a sustairfabl prevention and inspection program.

Lack of State Fire Safety Code
The other major challenge facing the Michigan fesvice is the lack of a state-mandated fire safetie and
code enforcement program for all occupancy typdthofigh the State enforces fire safety codes iroaish
dormitories, health care facilities, and corredtiofacilities, plus some businesses, the remaiotidre job is left
to local officials. Because there is not a unifomandated fire safety code for everyone to adhera plethora
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of local ordinances have emerged. In some comnasnifire safety codes do not exist at all. ThistiGbuates to
Michigan’s structural fire problem by allowing saus fire safety violations to go unchecked, oftenyfears at a
time. This problem manifests itself more seriouslyural areas and small towns, which typically é&dew, if
any, paid full-time fire fighters. In Michigan’snrger cities, full-time fire departments with quadd inspectors are
the rule rather than the exception. As a result, §afety inspections are performed on a more aedpasis, but
not necessarily as often as they should be.

Even if a mandated fire safety code were institigiadewide, it wouldn't totally solve the problerhstructural
fire prevention because the costs of compliancexisting buildings would often be prohibitive foudiness
owners. Such a measure would, however, help tarenisat new construction doesn’t compound the probl

Impact on the Public

Structural fires can cause displacement and hosress, in addition to serious injuries, death, eomhomic
losses. Beyond the small-scale structural fireg tinly affect a single home or two at a time, eyaecy
management authorities are primarily focused oastiés-level events involving multiple or major stuwres such
as hotels, college residence halls, and major grapdcand community facilities (such as schools laospitals).
The impacts upon local services and economies eae\ere in such cases, due to the number of ntsiserved
and the diversity of needs being met by theseifi@sil Structural fires occur more frequently thatier
Michigan hazards, and also cause more deathsigsjand property damage.

Impact on Public Confidence in State Governance

Structural fires may raise questions about codereament and other regulations that may be condewith

state government. Some fires may originate froiityutnalfunctions (e.g. natural gas explosions)valdfire

events, and thus call into question the capacityhef state to foresee, regulate, or manage suahtisits.
Emergency management personnel are particularydsted in structural fires that can produce disdetel
events involving major or multiple structures, mmagmployers, or community facilities. Examples luae
hotels, college residence halls, schools, hospifalstories, and “main street” commercial area$. sdvere
economic or service disruptions result from suchsfi the viability and reliability of government evptions,
design standards, and procedures may be calledjugstion. The fact that regulatory controls mayckeated
and implemented at the local level does not nedgssbsolve State government from responsibilgince
municipalities are legally considered to be “creasuof the state” and could potentially have tkafiety policies
formulated by state legislation, and implementedtaye agents.

Impact on Responders

The structural fire hazard, from the perspectivemirgency management, does not generally invawamon
residential fires that primarily affect a singlenm®, but instead deals with large-scale eventsitivatve critical,
large, or multiple structures, utilities infrasttuie, industrial facilities, nursing homes, dormigs, hospitals,
hotels, and other locations that involve greatsk and complexity due to the potential numbers wherable
people involved, the vital nature of the site foe tcommunity, or the potential for exposure to hdaas
materials. Extensive search and rescue operatias be warranted under major structural fire cooads.
Special training, staffing, and equipment is oftiseful or necessary to effectively deal with suobngs.

Impact on the Environment

Air pollution issues are inherent to structurakfievents, including vast amounts of carbon releé&sed the
flames, various chemicals burning within the buitdé materials, other forms of air pollution, anghaspread
widely around the area. Large, dark, and thickle@m@umes from large burning structures can ali@oapheric
conditions and lead to shifting wind patterns th¢ct other areas. Fires may spread to othectstes and to
natural vegetation, negatively affecting the enwinent. The burning of nearby native forests, treasl
grasslands can be some environmental consequeficeisuctural fires. Chemicals from combustion may
contaminate nearby water in lakes, reservoirsrsivand swamps. Agricultural structural fires edso affect
farm animals and ruin agricultural products. Thetews used to quell fires can spread the combugtioducts
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(chemicals, soot, ash) into nearby areas, anchintticipal sewer systems where they may affect thie@ment
at system outlet locations.

Significant Structural Fires

Unfortunately, Michigan has not been immune to dastructural fires that resulted in a significamdd of life.
Michigan has not had a catastrophic structural disaster in recent years that resulted in a saamf loss of
human life or significant injury. However, in anywegn year it is not uncommon for several multipbesgalty
residential structural fires to occur throughout #tate. Despite the best efforts of fire officialsfire safety
education and prevention, deadly residential fb@#tinue to occur year after year.

For example, a January 10, 2002 arson fire at anrapnt complex in Detroit killed two women andt lefer
100 people homeless. An August 29, 2002 housarfiigetroit killed three adults and a baby girl aaddo left
one man injured. An October 16, 2002 fire at aficansed adult care facility in Flint killed fivelderly
residents. On January 26, 2003, a kitchen fira Detroit home spread through the house, killivg fdbeople
trapped in by bolted burglar bars around the wirglo®@n July 29, 2003, six persons (mostly childigerished
in a house fire in Pontiac. A December 17, 200@skofire in Grand Rapids killed all seven peoplside,
ranging in age from two to seventy. On January2®®4, burglar bars also trapped one adult and dbildren
during a house fire at a home in Mount Morris Tokips Genesee County, killing everyone inside. Oy 10,
2007, two persons died in a Livingston County hdirge On Thanksgiving November 22, 2007 two peapkre
killed in an Otsego house fire as a result of namrkimg smoke detectors. On January 20, 2008 aiweass
structural fire in Grand Rapids resulted in thetmdesion of over 100 condominium units in two adjat
buildings. Around 200 individuals escaped theding, and although nobody was injured, four persmatto be
rescued. On February 12, 2008 a fire raced thraugbme in rural northern Michigan before dawrljrigla man
and his four children and sending the children'sh@ioto the hospital. On September 29, 2008 aéhfitss in
Coopersville resulted in four deaths. On April 2609, a fire at a house in Texas Township, Kalamaounty
killed four young children and one adult. In MaQ0® about 777 acres and 33 structures, includingésand
outbuildings, burned in Marquette County, southwestlshpeming, and caused about 500 persons to be
evacuated. On December 31, 2009, two fatalities several injuries occurred during an apartmentpier
blaze in Detroit. A townhouse fire in Flint killefdur children on February 14, 2010. On March 3,®@iree
children were killed during a Detroit house firedamnother four survived by jumping out of a windtwbe
caught by men who were providing assistance. Oril Agr, 2011 two people died in a house fire in Gran
Rapids.

Fires in congregate facilities such as hotels,re&itanent venues, schools, and hospitals pose em greater risk
due to the larger number of persons involved. Asftilowing tables indicate, when catastrophicdimecur in
congregate facilities, the human toll can be severe
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Catastrophic Structural Fire Disasters in the Unital States
HOTELS:

Structure

#

Fatalities

Structure

#
Fatalities

Structure

#
Fatalities

Structure

Newhall House (Milwaukee) 1883 71 Lane (Anchorage) 1966 14
Hotel Royal (New York City) 1892 28 Hotel Fire (Seattle) 1970 19
Windsor Hotel East (NewYork 1899 35+ Pioneer Intl. (Tucson) 1970 28
Kerns (Lansing) 1934 34 Ponet Sqr. (Los Angeles) 1970 19
Terminal (Atlanta) 1938 35 Hotel Vendome (Boston) 1972 9
Marlborough (Minneapolis) 1940 19 Washington House (W .V. 1974 12
Gulf (Houston) 1943 55 Pomona (Portland) 1975 12
LaSalle (Chicago) 1946 61 Path Finder (Nebraska) 1976 20
Canfield (Dubuque) 1946 19 Coates House (Kansas C. 1978 16
Baker (Dallas) 1946 10 MGM Grand (Las Vegas) 1980 87 (700+ inj)
Winecoff (Atlanta) 1946 119 Stouffers Inn (New York) 1980 26
Thomas (San Francisco) 1961 22 Hilton (Las Vegas) 1981 8 (252 inj)
Surfside (Atlantic City) 1963 25 Royal Beach (Chicago) 1981 19
Roosevelt (Jacksonville) 1963 22 Alexander HamiffdnJ.) 1984 15
ENTERTAINMENT VENUES:

#
Fatalities

Structure

#

Structure

Richmond Theatre (Virginia) 160 Circus (Connecticut) 169(700+inj)
Brooklyn Theater (New York) 1876 295 Restaurant (Ohio) 1965 22
Theater (Chicago) 1903 602 Lounge (Gary, IN) 1968 13
Rhoads Theater (PA) 1908 170+ LA Cocktail Lounge (L.A.) 1973 32
Dance Hall (Louisiana) 1919 25 Social Club (New York) 1976 25
Dance Hall (Mississippi) 1940 207 Supper Club (Kentucky) 1977 167
Strand Theater (Massachusetts) 1941 13 Happy Land (New York) 1980 87
Nightclub (Massachusetts) 1942 492 The Station (Rhode Islang) 2003 100
SCHOOLS:

#

Fatalities

Fatalities

Collinwood (Ohio) 1908 176 New London (Texas) 1937 295-500?
Peabody (Massachusetts) 1915 22 Cleveland (New)York 1954 15
Cleveland (South Carolina) 1923 77 Chicago (lllig)oi 1958 93
Babbs Switch (Oklahoma) 1924 36 - - -

HEALTH CARE:

Structure # Structure #
Fatalities Fatalities

Hospital (Oklahoma) 1918 38 Nursing Home (Missour() 1957 72
Manhattan State (New York) 1923 25 Hospital (Coticat) 1961 16
Clinic (Ohio) 1925 125 Nursing Home (Ohio) 1963 63
Little Sisters of Poor (Pitt., PA) 1931 48 Nursidgme (Indiana) 1964 20
St. Anthony's Hospital (lllinois) 1949 77 Nursingide (Ohio) 1970 31
Mercy Hospital (lowa) 1950 41 Nursing Home (P.A.) 971 15
Nussing Home (Florida) 1953 35 Mental Hospital (NI.S 1978 15
Nursing Home (Missouri) 1956 12 Wayside (Missouri) 1979 25

Structure

INDUSTRIAL/ FACTORIES:

#
Fatalities

Structure

#
Fatalities

Structure

Columbus (Ohio)

1930

#

Fatalities
329

Structure

Jacksonville (Florida)

New York City (New York) 146 Texas City (Texas

Pittsburgh (Pennsylvania) 1927 28 Livonia (Michigan) 1953 6

Los Angeles (California) 1947 15 (150+inj)) Ham(Wbrth Carolina) 1991 25
PRISONS:

961

#

Fatalities
37

Source:The Public Health Consegquences of Disasters - 1989, U.S. Department of Health and Human Services; lranSiate Journal
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December 24, 1913: Not an actual fire, but theathoé a fire caused the suffocation deaths of #3ges (mostly
children) in Calumet’s Italian Hall when someontemdliing a party there yelled “Fire!”, sending masséparty
goers in a mad rush for the exit. Although theres wa fire, 73 persons died while attempting to psadown a
stairwell that had doors that opened inward. Thegteator of the tragic false fire alarm was nadentified.

A 1927 fire at the Briggs Manufacturing Plant intfo& resulted in 21 deaths. A 1934 fire at the m&eHotel in
downtown Lansing killed 34 and injured 40.

February 8, 1951: Although it did not result in dogs of life, the arson fire at the State OfficailBing in
Lansing was another significant structural firetthad a profound impact on Michigan. That fire, efhcaused
close to $7 million in damage and burned for a wedkstroyed thousands of irreplaceable state recmds
archives, including the Michigan Library. The fiveas started by a young employee who thought haging
criminal record would prevent him from being drdfiato the Korean War.

August 2005: Another example of a catastrophictfig did not result in any loss of human lifelis blaze at a
poultry farm in Berlin Township, lonia County. Thiee destroyed an egg-production building at onéhefstate’s

largest poultry farms, causing the death of ove®,@30 chickens and $5 million in damage. Sixteen fi
departments from four counties responded to tleetfiat destroyed the 150-by 600-foot building, whimused

egg-laying hens.

Urban Conflagrations
It seems important to mention some of the majaohisal fires that have been so destructive tasith the past,
because many historical sections of Michigan’s enirrcities remain at risk, due to their developndsmnsities
and original designs that would not meet curremstiction and fire safety requirements. Eventhsas the
Great Chicago 1871 fire, San Francisco’'s 1906 gaeke-related conflagration, and others shouldesaw
reminders that older sections of cities may be mafeerable to the spread of structural fires.

The following list refers to significant structurfites in Michigan communities, especially thosatthaffected
major facilities or downtown business districtsysad tremendous physical damage, death, loss batexdue to
business closures, and negatively impacted othgoritant aspects of those communities.

Additional major urban conflagrations or significant structural fire events in Michigan

6/11/1805 Detroit (Wayne County)

All but one of the town’s 300 buildings were degt&d. Territorial governor William Hull then authped the 1807 plan of Detroit, with a less compact a
crowded urban design less amenable to catastriptse—a kind of hazard mitigation planning.

5/10/1848 Detroit (Wayne County)

A fire broke out in Detroit that destroyed 107 dinls, including two large warehouses on the rifée burnt district covered over 10 acres of ground
Damage estimates were between $200,000 and $300,88Gumber of families deprived of houses was18B00, or nearly 1000 persons.

7/31/1874 Muskegon (Muskegon County)

A fire destroyed a quarter of the business disaitt about 200 homes.

6/11/1881 Ludington (Mason County)

A fire destroyed almost the entire downtown (6 71dings).

8/5/1881 “Great Thumb Fire”

Nearly all, if not all of the entire buildings wedestroyed in towns from the Michigan “thumb” cdestof Huron, Tuscola, and Sanilac. Many Lapeer
County buildings were also destroyed. 282 peagetheir lives and damage was over $2 million. iGree million acres were burned, and this was also
the first disaster served by the American Red Cross

1/18/1884 Lowell (Kent County)

20 downtown buildings were destroyed by a fire.

9/17/1887 Ironwood (Gogebic County)

Over half of the downtown’s buildings were destrbyy a fire.

12/22/1888 Hermansville (Menominee County)

A fire destroyed the entire town of more than 46@yation, causing over $250,000 in damage.

5/16/1891 Muskegon (Muskegon County)

A fire destroyed about 250 buildings and homeduiting the court house.
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7/25/1892 Bay City (Bay County)

A fire destroyed nearly 350 homes and businessas4id block area, resulting in around 1,800 pegplag homeless. Strong gale force winds along with
the burning of timber-constructed structures cboted to the great spread.

6/28/1893 Augusta (Kalamazoo County)

Nearly the entire village of Augusta, with a popida of at least 600, was destroyed.

11/24/1893 Detroit (Wayne County)

One building was destroyed and several buildinggwamaged in a fire that caused 8 fatalities &odia$700,000 in damage.

71511897 Lake Ann (Benzie County)

A fire destroyed all but one building in a villageabout 1,000 people.

5/10/1900 Fruitport (Ottawa/Muskegon Counties)

A fire wiped out over half of the downtown busineistrict.

5/15/1901 Detroit (Wayne County)

Several buildings were destroyed in a fire, resglth about $1,000,000 in damages.

7/5/1908 Kalkaska (Kalkaska County)

Nearly the entire town was wiped out by a fire.

12/9/1909 Kalamazoo (Kalamazoo County)

Several buildings were destroyed in a fire, resgltn about $1,000,000 in damages.

4/3/1910 Rose City (Ogemaw County)

A fire destroyed the entire town of more than 30dugs, except for two concrete structures whidrevable to endure.

7/11/1911 Oscoda—Au Sable (losco County)

A fire destroyed about 600 buildings in the Oscadd Au Sable area, resulting in five fatalities.

7/6/1913 Perry (Shiawassee County)

A disastrous fire consumed nearly the whole downtavea.

10/21/1930 Dewitt (Clinton County)

A fire destroyed the downtown business district seeral historic buildings.

1/24/1938 Marquette (Marquette County)

A fire destroyed downtown buildings during a sndiz4ard, resulting in $400,000 in damages.

3/17/1951 Owosso (Shiawassee County)

One large industrial factory was destroyed, resglin $2,000,000 in damages.

2/20/1954 Hartford (Van Buren County)

One senior citizen home was destroyed, resultiregiren fatalities.

2/11/1955 Owosso (Shiawassee County)

One large industrial factory was destroyed, resglin $2,500,000 in damages.

1/2/1958 Lowell (Kent County)

Seven businesses were destroyed in a massive fire.

7/123-30/1967 Detroit (Wayne County)

One of the most infamous riots ever in the Unit&ates occurred in Detroit from July 23-30, 196 8ufeng in over 2,500 buildings damaged. This upgs
resulted in the greatest loss of life and the Istrgestruction of property of any of the nationats of the 1960s. Over 7,000 arrests were madgedple
were killed, and over 1,000 were injured. Many esoand buildings were set on fire during the réat,much as six to seven miles out from the initial
starting point. Over 150 fires consumed a 15 blaaa and burned uncontrolled when firefighters wereed to withdraw after being pelted by objects.
About 5,000 were left homeless and over 400 strastwere burnt or damaged enough to be demoligheet. $50 million in damage had been incurred,
due to fires and looting.

10/29-31/1984 Detroit (Wayne County) (Note: thergv@curred annually but with varying severity)

The Halloween tradition known as “Devil's Night”aehed its peak destruction level as 810 fires weentionally set over a three day period in late
October, in Detroit. The arson destruction durimig time period had roots dating back to the 19804, it was very common to have hundreds of fiezhe
year before Halloween. In the late 1990s city dic@dls created “Angel’'s Night” where volunteersdalaw enforcement officials patrol neighborhoodd an
monitor abandoned buildings, generally startingrtight of October 29.

2/8/1987 St. Johns (Clinton County)

One business was destroyed and resulted in $350@0nage.

2/10/1987 Ithaca (Gratiot County)

Four businesses were destroyed and two othersdaenaged, with total losses estimated at $750,000.

3/6/1987 Ovid (Clinton County)

Three businesses were destroyed, resulting in &#10i&,000 in damages.

3/13/1987 Detroit (Wayne County)

Two industrial buildings were destroyed, causimgétfatalities and six other injuries.

1/26/1988 Alma (Gratiot County)

One business was destroyed, one person died, ehdiamages were about $150,000.

3/2/1988 Webberville (Ingham County)

One business was destroyed, along with the pubtiarl, resulting in about $200,000 in damage.
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6/2/1988 Corunna (Shiawassee County)

Four businesses were destroyed and one other waaged, resulting in total losses of about $2.4ionill

11/8/1990 Ovid (Clinton County)

One business was destroyed and one other was ddymagelting in total losses of about $100,000.

1/20/1991 Perry (Shiawassee County)
One business was destroyed and three others weraged, resulting in total losses of about $225,000.

2/28/1993 Ludington (Mason County)

Two apartment complexes were damaged, causindataléies and $50,000 in damage.

6/1/1993 Owosso (Shiawassee County)
One factory was destroyed, totaling about $30,@i0 damage.

7/18/1993 Grand Ledge (Eaton County)

Three businesses were destroyed and four otheesdaenaged, totaling about $525,000 in losses.

4/25/1995 Flint (Genesee County)

One business was destroyed, causing more than@Q@@in damage.

6/26/1999 Suttons Bay (Leelanau County)
One business was destroyed, resulting in damagjesaésd from $700,000 to $1,000,000.

11/10/1999 Flint (Genesee County)

One convalescent home was destroyed, resultingerfdtalities.

12/1/2000 Detroit (Wayne County)

One apartment complex was damaged, and six fatalitere reported from the fire.

4/2/2001 Detroit (Wayne County)

One 50-unit apartment complex was completely dgstto Three injuries resulted.

4/30/2001 Wixom (Oakland County)

One apartment complex was destroyed.

5/25/2001 Detroit (Wayne County)

Five buildings were destroyed.

6/1/2001 Highland Park (Wayne County)
Three houses, two buildings, and one apartment dareaged.
7/3/2001 Detroit (Wayne County)

One large downtown building was destroyed by fure] nearby buildings were threatened.

8/26/2001 Detroit (Wayne County)

One industrial building was destroyed and nineqresswvere injured.

4/16/2002 Detroit (Wayne County)

One apartment complex was destroyed, resultingi@ninjuries and more than 100 persons left homeless

5/20/2002 Detroit (Wayne County)

One apartment complex was destroyed, leaving ddzemeless.

7/5/2003 West Bloomfield (Oakland County)
One building was destroyed, resulting in $2,500,@08amages.

7/24/2003 Ann Arbor (Washtenaw County)

Four buildings were destroyed.

8/18/2003 Inkster (Wayne County)

An 18-unit apartment complex was destroyed, resylth one injury.

9/22/2003 Detroit (Wayne County)

A natural gas explosion blew up a vacant home anded two occupied homes to catch on fire. Uftoe&arby homes may have been damaged by debris.

12/29/2003 Detroit (Wayne County)

A 34-unit apartment complex was destroyed, resgitinone injury.

1/6/2004 Grosse Pointe (Wayne County)

Three businesses were destroyed, along with sistrapat units.

1/20/2004 Springfield Twp. (Oakland County)

One building was destroyed, along with eight saltks and seven graders.

3/4/2004 Lake Orion (Oakland County)

Six businesses were destroyed, some of which had @ack to the 19th century.

8/24/2004 Southfield (Oakland County)

One apartment complex was destroyed, but its msideere safely evacuated.

5/13/2005 Highland Park (Wayne County)

A block fire involved several houses being burnEgtidence pointed to its being set by an arsonist.

6/20/2005 Detroit (Wayne County)

A large but vacant industrial plant was destroy&te incident involved 150 responders and causee tinjuries.
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7/12/2005 Detroit (Wayne County)

Six units in apartment complex were destroyed @ndrsts were damaged.

8/10/2005 lonia (lonia County)
One large and densely populated livestock buildmag destroyed, causing $3,000,000 in damage, ah@@5chickens to be killed in the fire.

9/13/2005 Hartford (Van Buren County)

One business was destroyed, and one apartment@omas damaged.

9/23/2005 Utica (Macomb County)

One historic building was destroyed.

10/16/2005 Detroit (Wayne County)

A large but vacant industrial building was destiby fire.

3/3/2006 Ann Arbor (Washtenaw County)

An apartment complex was damaged, causing onétyatalo injuries, and more than persons to be essed.

5/23/2006 Bay City (Bay County)

One 8-unit apartment building was destroyed, alwitly several shops.

12/7/2006 Detroit (Wayne County)

One apartment complex was destroyed, causing ¢aléyand leaving 51 families homeless.

2/8/2007 Ypsilanti (Washtenaw County)

One apartment complex was damaged, destroyindg #ix anits and causing three fatalities.

3/7/2007 Cedar Springs (Kent County)

Fire devastates homes and businesses in the dowiat@a.

5/7/2007 Millersburg (Presque Isle County)
Five buildings used by a single industry were ag&d in Millersburg.

5/18/2007 Linden (Genesee County)

Three businesses were destroyed.

71412007 Owosso (Shiawassee County)

An apartment complex was destroyed, causing omaéitfatand two businesses were damaged.

9/16/2007 Mount Pleasant (Isabella County)

Three businesses were destroyed.

1/20/2008 Grand Rapids (Kent County)

Two buildings were destroyed, involving more th&® Hestroyed condominiums and the evacuation af 20@ persons.

1/23/2008 Van Buren Twp. (Wayne County)

One 32-unit apartment building was destroyed.

2/6/2008 Detroit (Wayne County)
One apartment complex was destroyed, leaving nimare 100 persons homeless and causing one deativairguries.
4/3/2008 Bay City (Bay County)

One 18-unit apartment building was destroyed.

6/17/2008 Mount Clemens (Macomb County)

10 apartment units were destroyed in an apartneenptex fire.

8/31/2008 Ontonagon (Ontonagon County)

Seven buildings were destroyed resulting in $25Dja@amages.

8/21/2008 Harrison Township (Macomb County)

One 37-unit apartment complex was destroyed.

10/2/2008 Clare (Clare County)

One business was destroyed in a large fire, anddativatown area was evacuated.

12/10/2008 Shepherd (Isabella County)

One business was destroyed in a large fire thatispacted emergency responders.

2/3/2009 Kalamazoo (Kalamazoo County)

One 36-unit apartment complex was destroyed.

2/13/2009 Fenton (Genesee County)

One 18-unit apartment complex was destroyed.

3/7/2009 Cedar Springs (Kent County)

Three businesses and two apartments were destroyed.

5/20/2009 Marquette County (Marquette County)

33 structures were destroyed by wildfire, and ntbes 500 persons were evacuated.

6/30/2009 Muskegon (Muskegon County)

One 10-unit apartment complex was destroyed, cgdsie injuries.

7/25/2009 Hancock (Houghton County)

One building was destroyed, and two apartmentdlogere destroyed by fire, resulting in four fatasit
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8/5/2009 Big Rapids (Mecosta County)

One business was destroyed, resulting in $4,000f0688mages.

10/25/2009 Ann Arbor (Washtenaw County)

One business was destroyed and four apartmentsdaaraged. More than 600 persons were evacuatedydbe event.

1/22/2010 Grand Blanc (Genesee County)

One 24-unit apartment complex was destroyed.

1/30/2010 Potterville (Eaton County)

Four businesses were destroyed.

3/19/2010 Wyoming (Kent County)

A fire destroyed a 32 unit apartment complex, @isjplg all 30 residents.

5/17/2010 Homer (Calhoun County)

An historic 19-Century community mill was destroyed by fire.

5/19/2010 Gaylord (Otsego County)

One business was destroyed by fire, which alsoethtisee businesses and two apartment complexesdamaged.

9/7/2010 Detroit (Wayne County)

At least 85 fires destroyed more than 70 homesadtrdit, propelled by strong winds gusting up to5@mph, and exacerbated by hot and dry conditions,
downed power lines, and a shortage of equipmenthampower. The fires affected multiple neighbod®throughout the city.

10/14/2010 Alma (Gratiot County)

Two businesses were destroyed, and four other éss#s were damaged.

3/26/2011 Jackson (Jackson County)

A large 19-Century large factory building was destroyed assallt of arson.

5/9/2011 Grand Rapids (Kent County)

One large factory building was destroyed.

6/24/2013 Plainwell (Allegan County)

An industrial building caught fire and required ewation of persons for ¥ mile around, since thenass was a major handler of hazardous materidkein
midst of an industrial park. Explosions and théckoke posed a threat to persons nearby, and mame3thbusinesses in the industrial park were clésed
at least a day or two, until the situation couldjo&en under control.

11/12/2013 Lapeer (Lapeer County)

A fire in the historic downtown area destroyed salvbusinesses and left 15 residents of apartmeiti®ut their homes. Some limited damage from
smoke and water affected a few of the surroundingtires that were otherwise saved by prompt #edteve firefighting actions.

1/3/2014 Plainfield Township (Kent County)

A destructive fire broke out in one wing of the maiilding built into the Minor League baseballditan for the West Michigan Whitecaps, an affiliafe
the Detroit Tigers. A whole section of the builgicollapsed under the effects of the intense fitt,the stadium intends to rebuild it in time fhet2014
season.

Although structural fires occur every day in badingle cities and small towns in Michigan, what wigmificant
about these particular fires was the level of implaey had on the communities. In some cases,ahgelifeblood
of the community’s business and retail districtsswiestroyed or severely damaged, affecting not tmdy
structures themselves, but also the community'si\@ty as well. Some of the affected businesses never
opened. (Note: please refer also to the sectidwiddfires, for more information about some of thes/ents.)

College Dormitory Fire Safety
The fire safety of college dormitories across tbantry was called into question on January 19, 2006n a
predawn fire at a Seton Hall University (New Jeysagrmitory killed 3 students, injured 62, and fedlcthe
evacuation of hundreds more students into the ififgezld outside. The Seton Hall tragedy set afiational re-
examination of fire safety measures and practicedarmitories and similar congregate housing ftedi at
colleges and universities. Sensing the need foitiaddl financing of fire safety measures on colleampuses,
Congress occasionally considers legislation thatlevauthorize appropriations for nationwide comipegigrants
to help provide fire sprinkler systems in studemtising and dormitories.

In Michigan, fires in two college dormitories in k& of 2000 provided a reminder that what happexiesieton
Hall University in New Jersey could also happenehgiven the right circumstances. On March 16, atyea
morning fire at a Western Michigan University dotony in Kalamazoo destroyed a first-floor room doncced
the evacuation of more than 400 students. No orginjared in that fire. Three days later, on Matéh a fire in
a third floor room at a 175-student Ferris Statévensity dormitory hospitalized one person and tefd others
with minor injuries. The building’s second and thiloors sustained extensive fire and water damage.
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Michigan colleges do have a history of significhre incidents, such as in 1986 when 34 studentg wgured in
a Michigan State University dorm fire. Also, on Mar9th, 1989 a massive fire gutted 50 percent ef&r Hall
at Eastern Michigan University. It was classifiedame of the most devastating events in the Unity&ristory.

In 1998/99, state, local and university officiafs Michigan had already begun to take a closer laibthe fire
safety standards and requirements for Michiganiege and university dormitories. That re-examioatiesulted
in the adoption of new fire safety rules that taaffect in December 1999. (See the Programs anihtiaés
section below for more details.) Below is a chadwing the statistics of U.S. dormitory fires frdré80-2006. It
should be noted that dormitories include schoollege and university dormitories; nurses’ quart@snvent,
monastery and other religious dormitories; and bumkses and worker’s barracks.

U.S. Dormitory Fires: 1980-2006
Fires Civilian Deaths Civilian Injuries Property Damage

(in millions)

1980 3,200 13 122 $9.2
1981 2,960 4 118 $12.6
1982 2,420 0 103 $9.4
1983 2,490 9 156 $23.9
1984 2,510 5 50 $11.1
1985 2,440 0 68 $7.8
1986 2,350 5 55 $46.9
1987 2,560 0 76 $10.5
1988 2,430 3 91 $8.1
1989 2,650 0 109 $17.4
1990 2,330 2 80 $24.5
1991 2,270 8 61 $37.1
1992 2,470 2 147 $7.4
1993 2,270 0 73 $8.8
1994 2,320 0 75 $12.6
1995 2,330 0 143 $20.3
1996 2,050 0 78 $10.2
1997 2,200 9 73 $12.2
1998 1,810 5 143 $9.7
1999 1,380 0 190 $5.0
2000 1,780 7 168 $23.0
2001 2,940 6 67 $104.0
2002 3,110 1 19 $20.0
2003 3,350 1 50 $23.0
2004 3,380 3 48 $18.0
2005 3,270 1 59 $37.0
2006 4,290 2 58 $40.0

Source: National Fire Incident Reporting System

State Facility Fire Safety

A February 1999 fire in the G. Mennen Williams Blirlg in Lansing (which houses the Michigan Departthad

Attorney General) caused $4.2 million in damage famded the temporary relocation of many employdés

fire is believed to have started in a photocopy hiree Fortunately, the fire occurred over the Riesis Day
holiday when the building was mostly vacant, soinmjaries occurred. The Williams Building, like marsyate
facilities, was built before sprinkler systems wesatinely recommended as a fire safety measure Aesult of
this fire, the State Fire Safety Board of the Miem Department of Licensing and Regulatory Affass
considering adopting stricter fire safety standafois all state owned and leased facilities—inclgdithe

installation of fire sprinkler systems in all neacfiities and those undergoing major renovation.
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A December 22, 2001 fire at the Murray D. Van WagoBuilding in Lansing (which houses the Michigan
Department of Transportation) severely damagedtine floor, causing smoke and water damage throughll

of the building’s four floors. Fortunately, the llihng was empty at the time the fire occurred. Tireeforced the
temporary relocation of several hundred workerd the building could be cleaned up and restored.

Programs and Initiatives

Michigan Fire Prevention Act

The Michigan Fire Prevention Act (1941 PA 207), Btate’s primary fire enabling legislation, prowsder the
prevention of fires and the protection of persamd property from exposure to the dangers of fireé explosion.
The Act gives the State Fire Marshal (Michigan Dépant of Licensing and Regulatory Affairs) anddbfire
chiefs broad authority to take actions necessapyauent fires and stop the spread of fires oneg kiave started.
This includes: 1) requiring the razing, repaireadtion or improvement of buildings and premised tonstitute a
fire hazard; 2) controlling the use and occupantgueh buildings and premises; and 3) engaginguiblip
education activities aimed at preventing or mifiggithe effects of fire and explosion.

Michigan Department of Licensing and Regulatorya#tf, Michigan Fire Fighters Training Council
The Michigan Fire Fighters Training Council, houseithin the Michigan Department of Licensing and
Regulatory Affairs, performs a number of tasks amaé developing, improving, and enhancing the ingirof
fire fighters in Michigan. This includes, but istrmnited to: 1) developing standards for trainigd fire fighter
selection; 2) establishing courses of study antiior qualifications and certification; 3) evating instructors
and schools; and 4) assisting fire departments trtiming. All of these functions contribute tosttural fire
mitigation by enhancing the skills of fire fighterspreventing and suppressing fires.

The Michigan Department of Licensing and Regulatéffairs, in conjunction with local fire department
conducts a number of other important fire-relatatlatives, including: 1) statewide public educatiprograms
aimed at preventing fires; 2) investigating firegplosions and hazardous material incidents; ancbBcting,
compiling and analyzing fire-related data (throtigl National Fire Incident Reporting System) toedeine fire
frequency, causes, and impacf3; membership association and union membershipnaagon for both fire
fighters and fire chiefs.

Michigan’s Office of Fire Safety

The Michigan Department of Licensing and Regulatéfyairs’ Office of Fire Safety is responsible for
conducting fire safety and prevention inspectionstate-regulated facilities and certain otherlitées. Specific
services provided include: 1) fire safety inspewdiof adult foster care, correctional and healtle €acilities, and
hotels/motels; 2) plan review and construction @tsjons of the regulated facilities in item (1), asll as
schools, colleges, universities, and school domei$o 3) coordination of fire inspector trainingpgrams; and 4)
coordination of fire alarm and fire suppressiontays installation in regulated facilities. Theseidties are
important mitigation activities designed to sawed and protect property from structural fire hdsaiThe State
Fire Safety Board, also housed within the Michigzepartment of Licensing and Regulatory Affairs, &uw of
Construction Codes and Fire Safety, promulgatessrabvering the construction, operation and maartea of
schools, dormitories, health care facilities, andrectional facilities. These rules are designegrtgect life and
property at these facilities from fire, smoke, hrdpas materials and fire-related panic.

National Fire Protection Association
Established in 1896, the National Fire Protecti@sdciation (NFPA) conducts research on fires amdrélated
issues, develops codes and standards for fire pieneand protection, and disseminates fire safdgtgrmation
to fire departments and the public. The cornerstoinehe NFPA’s fire prevention activities is its raensus
standards development system. The NFPA's consgmeusss involves over 6,000 volunteers from a wiatge
of professional backgrounds who serve on more 2@ technical committees, each reflecting a balaice
affected interests. This consensus standards geveltt system resulted in the creation and maintanahthe
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National Fire Codes, over 300 codes and standargsriog all areas of fire safety. Used throughdet world,
virtually every building and construction proceasplace today is affected, in one way or anotherthe codes
and standards developed through the NFPA systeen @&¥en not written into law, the Association'shdtards
and codes are typically accepted as a professi&inatiard, and are recognized by many courts as Jineh
NFPA codes and standards help to reduce the stalifire threat in Michigan, and elsewhere.

U.S. Fire Administration

Established by P.L. 93-498, the Federal Fire Pramerand Control Act of 1974, the U.S. Fire Admirdgion
(USFA) provides leadership, coordination and supfmrthe nation’s fire prevention and control efitraining
and education, and emergency medical servicesitaetivThe USFA, a branch of the federal Departnant
Homeland Security, conducts training for firefigistahrough the National Fire Academy (NFA), locaied
Emmitsburg, Maryland. Many Michigan firefightersvieaattended those training courses. In additiom,USFA
administers a number of national fire programs dimefire prevention, with a particular emphasisstmctural
fire prevention. The USFA also supports the Natidtige Incident Reporting System (NFIRS), administeand
implemented in Michigan by the State Fire MarsHaégartment of Licensing and Regulatory Affairs).eTh
NFIRS provides the vehicle for collecting and amalg information on fire frequency and causes, afl as
deaths, injuries and property losses associatddfingts. Over 900 local fire departments in Michigaarticipate
in the NFIRS. The NFIRS data is used by the State Marshal and other state and local fire agenttiesssess
and combat the fire problem in Michigan.

Local Fire Service

Over 1,000 local fire departments and roughly 3®@6 fire fighters constitute the bulk of Michiganfire
service forces. By and large, these local forcesegther volunteers or paid part-time (approximat&8% paid
part-time; 16% volunteer; 28% paid full-time). Acding to statistics from the State Fire Marshatalofire
departments in Michigan respond to a fire callagarage, every minute and 17 seconds, and to etstalifire
call roughly every 28 minutes. In addition to fsappression, local fire departments in Michigaro alenduct
vitally important public education, code enforcemeamd fire investigation activities within their sgective
communities. Local fire departments are the lifeblef Michigan’s fire prevention and suppressiostsgn.

The Hotel and Motel Fire Safety Act of 1990 (PL1%dt)

The Hotel and Motel Fire Safety Act of 1990 wassgakinto law by Congress to save lives and prqiexerty
by promoting fire and life safety in hotels, motalsd other places of public accommodation. Thertsmmdates
that traveling federal employees must stay in puiicommodations that adhere to the life safetyireqpents in
the legislation’s guidelines. PL101-391 also st#bes federally funded meetings and conferencesatame held
in properties that do not comply with the law. Theited States Fire Administration (USFA) has bebarged
with carrying out FEMA's responsibilities with resyh to the Hotel and Motel Fire Safety Act of 1980addition
to compiling, maintaining and publishing the NaabMaster List, the USFA is also responsible fdirtg steps
to encourage states to promote the use of autosiitkler systems and automatic smoke detectistesys.

Fire Safety Rules for Michigan Dormitories

Even before the Seton Hall University dormitonefin January, 2000, the State Fire Safety Boarkl &mtion to
enhance the fire and life safety protection of Mjelm’'s college and university dormitories. On Debem21,
1999 two new sets of rules took effect governirgdbnstruction, operation, and maintenance of dclollege
and university instructional facilities and dornies. These sets of rules were updated to meentst current
nationally recognized standards from the Natiorie¢ Protection Association. The new rules adophted 1997
edition of NFPA 101, Life Safety Code. NFPA stamtsaprovide the minimum requirements necessary to
establish a reasonable level of fire and life gaBatd property protection from hazards created itgy dnd
explosion.
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The new rules require, among other things, that dprinklers be installed in newly constructed dtories or
those undergoing major renovations. However, exgstiormitories don't fall under the new rules ahdréfore
do not have to be retrofitted unless they are besngvated.

U.S Fire Corps
In 2002, President George W. Bush announced theicneof the USA Freedom Corps, which is an effort

foster a culture of service, citizenship, and resality, building on the generous spirit of then&rican people.
One of the initiatives of USA Freedom Corps is Z&iti Corps. Citizen Corps programs share the conguahof
helping communities prevent, prepare for, and redpo natural disasters, and other emergenciegaraius
levels of government. One of the Citizen Corpsrgarfprograms is Fire Corps. This program is a pastip
between the International Association of Fire Gtiiefolunteer Combination Officers Section (VCOS)et
International Association of Fire Fighters (IAFf)ge National Volunteer Fire Council (NVFC), and théite
House's USA Freedom Corps Office. The program'snate goal is to support and supplement resource-
constrained fire departments at all levels, volanteombination, and career. This will be acconmgisthrough
the use of civilian advocates for non-operatioe#dted activities. The program will educate firpaledments on
how to implement a non-operational citizen advae@®gram, or improve existing programs. Fire servnput
to the program is provided through the Fire Corpsgidthal Advisory Committee which gives strategigedtion
and important feedback from the field to Fire Corps

Michigan Fire Service Coalition
Various websites provide services regarding infaiona training and news about issues within fireviees in
Michigan. In October 2005, the Michigan Professidfiee Fighters Union, the Michigan Fire Inspect8isciety,
the Michigan Fire Service Instructors, the Michigessociation of Fire Chiefs and the Michigan Staitemen's
Association united to form the Michigan Fire Seevicoalition. Michiganfireservice.com is a site dedicated to the
men and women who serve throughout the State adifihters, company officers, fire chiefs, fire stzals,
training instructors, or permit technicians. Thie étends to provide quality information abougefgervice news,
training, and issues that affect Michigan’'s FirenvB®. Michigan Safety News is a similar site fafety
professionals across Michigan to discuss contempaafety issues as a discussion forum to sharasioe
success, lend expertise, ask questions, discussngparary issues and monitor important news.

Michigan Fire Inspectors Society (www.mfis.org)ascode-related organization in the State of Michig&/ith

almost 600 members, the organization representsvithe interests of Michigan’s Fire Inspectors. Caittees
include members serving to provide updated rule® anonitor code changes. MFIS works to educate beesn
on current trends and practices at conferenceshwhude the fall educational seminar and winducational
conference. The Michigan Association of Fire Chigfsvides leadership and a voice for the fire senadnd its
providers to government residents, fire service bensy and other organizations, to protect and ingirthe
safety of Michigan residents.

Hazard Mitigation Alternativesfor Structural Fires

* Code existence and enforcement.

» Designs that include the use of firewalls and deinsystems (especially in tall buildings, dormigs,
attached structures, and special facilities).

» Landlords and families can install and maintain kendetectors and fire extinguishers. Install alagradarm
on each level of homes (to be tested monthly, Wiehbatteries changed twice each year). Family lmeesn
and residents should know how to use a fire exisiar.

* Proper installation and maintenance of heatingesyst(especially those requiring regular cleanihgse
using hand-loaded fuels such as wood, or usingasdrated fuels such as liquid propane).

» Safe use and maintenance/cleaning of fireplaceschimdneys (with the use of spark arresters andegsrop
storage of flammable items). Residents shouldeicisphimneys at least twice a year and clean thdeast
once a year.
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» Safe installation, maintenance, and use of eledtaatlets and wiring.

 Measures to reduce urban blight and associatedn afigossibly including Crime Prevention through
Environmental Design).

» Defensible space around structures in fire-pronélavid areas.

* Proper maintenance of power lines, and efficiespoase to fallen power lines.

» Transportation planning that provides roads, ov&ses, etc. to maximize access and improve emergency
response times to all inhabited or developed aotas community. (Not just planning for average ficaf
volumes in the community.)

» Discourage civil disturbances and criminal actéstthat could lead to arson.

» Enforced fireworks regulations.

» Elimination of clandestine methamphetamine labaeiasahrough law enforcement and public education.

» Condominium-type associations for maintaining safet attached housing/building units or multi-unit
structures.

e Obtaining insurance.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtafeSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedlonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrcination, MSP guidance has included the “Locakaifed
Mitigation Planning Workbook” (EMD-PUB 207), whiah currently being updated for release by 2015t tke
second type of State-local planning coordinationsegtion later in this plan summarizes hazard iyior
information as it has been reported in local hazraitihation plans. Here, it will merely be notdtht structural
fires were identified as one of the most significhazards in local hazard mitigation plans for tblowing
counties: Gratiot, Hillsdale, Huron, Jackson, Oatgon, and Saginaw.
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SCRAP TIRE FIRES
A large fire that burns scrap tires being storedrecycling or re-use.

Hazard Description and Analysis

With the disposal of an estimated 290 million véhitires annually in the United States, manageméiscrap
tires has become a major economic and environmissiad. Michigan generates approximately 10 nmilsorap
tires each year. Although responsible means ohg&and disposal have become more common, tir@siom
the last forty years still present environmental aafety hazards. In May 2012, the State of Mighiglentified
55 non-compliant scrap tire collection sites canitaj a total of about 550,000 tire equivalents (uidd ones
that pose the greatest fire danger) in outdoorkpites scattered around the state. Since the MDE€Ehigan
Scrap Tire Program began in 1991, the total amotiMichigan’s scrap tire stockpile has gone fromr3illion
down to about 2.2 million. The department estimalat most of the remaining tires could be disgadebefore
the end date of the program’s funding in Decemigdi52

Scrap Tire Disposal Sites in Michigan: November 200

Alpena 2 100,250 Livingston 1 1,000
Arenac 1 37,341 Marquette 1 3,000
Bay 1 700 Mecosta 1 8,000
Benzie 1 10,000 Menominee 1 2,000
Calhoun 2 5,700 Midland 2 121,100
Cass 1 37,000 Monroe 2 7,500
Chippewa 1 500 Montcalm 1 2,000
Clare 1 700 Newaygo 2 27,000
Crawford 1 10,000 Oakland 2 20,633
Dickinson 1 499 Oceana 1 11,000
Eaton 1 300 Osceola 2 2,385,000
Genesee 2 152,000 Ottawa 1 100,000
Grand Traverse 1 1,499 St. Clair 3 9,400
Gratiot 1 2,500 St. Joseph 2 48,000
Hillsdale 1 1,300 Sanilac 2 11,000
Houghton 2 117,500 Shiawassee 1 1,000
Ingham 1 500 Tuscola 2 12,700
losco 1 4,800 Wayne 22 168,977
lonia 1 3,000 Van Buren 2 3,000
Jackson 2 6,600 Total 76 3,435,499

Source: Department of Environmental Quality, Wastd Hazardous Materials Division.

NOTE: Inventory totals compiled for tire quantities agproximated and will vary from year to year, as/ ieges are brought in and
others are recycled or otherwise disposed of.

Issues pertaining to the management of scrap ispodal sites are difficult and diverse. Wholegiege difficult
to landfill because they tend to float to the scefawhole tires are banned from disposal in Michitandfills
due to their associated problems. Scrap tires e@eding grounds for mosquitoes, which can reprodatce
thousands of times their natural rate in a scra@pdisposal site, and these mosquitoes can cadyransmit life-
threatening diseases. Stockpiles also are homaales and small mammals such as rats, opossunmksskand
raccoons. Stockpiled tires are often soiled withkdmirt, or other foreign materials that limit potial markets
and increase processing costs. From an emergentgg@aent perspective, the most serious problenstnap
tire disposal sites pose is that they can be aanélous fire hazard if not properly designed andaged.

Rather than causing structural damages and lolfe othe majority of the costs of a scrap tireefaire economic
and environmental. A scrap tire fire may requite temporary evacuation of some residences anddasss,
and the closure of some roadways—all of which hzaleulable costs. The biggest headache for a canitynu
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may be the difficulty in controlling and extinguisl these fires, which can occupy emergency resgsnfibr
days! For example, a 1997 fire in Osceola Counst @bout $300,000 to extinguish, and used 478diners
from 34 different departments. Such costs canxteemely demanding on rural counties that generailye
limited resources. Tire disposal sites can bageriire hazards due to the sheer number of tyEsdlly present
at a site. This large quantity of “fuel,” coupledthwthe fact that the shape of a tire allows aifltov into the
interior of a large tire pile, renders standaréffghting practices nearly useless. Flowing burrorigeleased by
the tires spreads the fire to adjacent areas. Sora tire fires have burned for months, creatargdesmoke and
an oily residue that can leach into the soil, énggliong-term environmental problems.

Deep stockpiles of compacted tire shreds can undengrogressive series of exothermic reactionsititaéase
pile temperatures and generate combustible gasgfis.c€ symptoms of this phenomenon can be sulbibd, as a
slight sulfur odor, vapor steaming from isolatedtsms of the pile surface, or a slight oil sheenawljacent
standing water after rainfall. Due to the potent@l auto-ignition, surface fires can ignite ontaexlded tire
stockpile, especially as shreds are removed fra@aratba near the hot zone. Gases and shreds arexihesed to
air and may ignite.

Scrap tire fires differ from conventional fires several respects: 1) even relatively small screp fires can
require significant resources to control and extisly; 2) the costs of fire management are ofterbégond that
which local government can absorb; 3) the enviramaleconsequences of a major tire fire are sigaificand 4)
as alluded to earlier, the extreme heat conveswdard passenger vehicle tire into about twaogalbf oily
residue, which can leach into the soil or draio istreams.

Current technologies are sufficient to addressr¢use of newly generated scrap tires, but someewass still
migrate to the least expensive disposal method¢chvbsually means they end up in a scrap tire dedpsite
(sometimes illegally). Lightning strikes, equipmeamerheating or sparks, unattended burning of débfuse,
and arson are the leading causes of tire firegskire also sometimes started by site operatdosairresidents in
the wake of publicity over clean-up activities. Jtpublicity can include enforcement proceedingsndral
abatement activities, suggesting that a landowregy be acting out of frustration or attempting tmidvcosts
associated with tire abatement.

Much work still needs to be done to mitigate theacts of scrap tire fires. Incident management rpiay)

recognition of the hazardous material potentialirefs at scrap tire sites, and improving and entmandisposal
site selection and design processes are all dripiaincident preparedness factors that must lokeaded by
government and the private sector. In light of gotential consequences of scrap tire fires, prémennust
become a primary goal in the treatment of scrapdisposal sites. The Rubber Manufacturers Assooiaias put
together a document on the Prevention and Managesh&ctrap Tire Fires that can be printed and uselbcal

fire officials. This document can be found m@as:/imww.rma.org/scrap_tires /scrap_tires_anel_tanvironment/fireprevention.cfm

Impact on the Public

Scrap tire fires often involve extensive smoke aodlution that may prompt evacuations from, andéiring
odors in, nearby residences. In addition to thlseugition and inconvenience of even a temporarylatigment
(especially on the elderly, disabled, and very ypunegative health effects may result from smoygosure, and
considerable time and expense may be involved énptiocess of cleaning and deodorizing homes aftdrwa
Nearby local roads, businesses, and facilities ngaglosed during a fire event. Scrap tire piles &&nd to serve
as breeding grounds for mosquitoes, which caus#i@ul health and nuisance problems for area esggd

Impact on Public Confidence in State Governance

Some of the public may have an idea that goverrmheagulations and environmental policy/enforcensdrduld
be able to entirely prevent scrap tire piles angsfifrom presenting a significant hazard. Scrap ti
storage/disposal sites, plus any associated tisgsaffect an area’s property values, reputatiod,environment.
Local impacts from scrap tire sites should be vidweterms of the larger-scale, specialized econdmictions
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being served by these sites and their associatgddases. Abstractions such as economic need/deanamot
easy for all residents of an area to immediatelglenstand and accept. The “not in my backyard” (RN
problem is involved in this issue, for althouglretdisposal must occur (i.e. it is a necessary fomctmany
residents see it as undesirable in their vicinitgt @ould prefer that the service take place affaréint location.

Impact on Responders

Scrap tire fires can involve excessive responsts @vsl time/resource commitments that may straal loudgets
and staff workloads. Responding personnel are sagoo unusually thick and toxic smoke from thegents.
Potential problems may also arise involving acdessrowded or poorly-organized sites (tire sitethvgtorage
arrangements that didn’t sufficiently conform toaddished regulations and restrictions).

Impact on the Environment

Stockpiles of tires may catch fire and the envirental consequences of a major tire fire include srface
water, soil, groundwater, and residual contamimatiat have negative impacts on humans, wildlife] aatural
vegetation. Scrap tire fires generate dense, bbmokke containing partially combusted hydrocarborfihe
smoke plume can negatively impact residences asimésses in its path as well as the air qualily broad area
for a significant time period. In addition to snepksome tire fires produce large quantities of tilt contain
hazardous compounds. Under certain conditionssetheils can penetrate porous soils to contaminate
groundwater that is a source of the area’s drinkirager. The oils can also reach surface waterscande
substantial fish kills, due to the oils’ depletiohdissolved oxygen levels. Finally, the residua@sh, wire, and
unburned rubber) from a tire fire often require dgehandling and disposal. Processing equipmeant e
damaged by handling heavily contaminated or partiairned tires, slowing the abatement process.

Significant Scrap Tire Fires

Scrap tire fires have occurred in Michigan in tlastp Over the past several years, there has bdenraase in
both the frequency and severity of fires at scir@pdisposal sites due to the cleanup of existingkpiles and an
increase in compliance at collection sites. Unfioately, fire departments are generally ill-equipped untrained
to handle these incidents when they do occur. iBrespecially true in rural areas where many stirapisposal
sites are located. Scrap tire fires occur ofterughao present a major concern to those commurthisshave
guantities of tires stored at disposal sites wittriradjacent to their borders. Given the rightafatircumstances,
the potential is always there for a major fire thady require evacuation, sheltering, large amouwftfire
suppression assistance, and both short and longeirvironmental monitoring. Large scrap tire fices also be
very costly for the owner/operator and the affedte@l jurisdiction(s), as the fires are diffictitt extinguish and
typically require a large emergency response peelgiresence at the fire scene (often for an exiperiod of
time).

In recent history, the following incidents stand ag examples of the adverse impacts that can odoen fire
breaks out at a scrap tire disposal site.

Significant Scrap Tire Fires in Michigan
October 30, 1987 — Kent County

A large fire broke out at a scrap tire disposa 8itKent County containing over one million tiréswas estimated that the blaze was containedbdootaa
fifth of the ten-acre site and a fire break waslgiished with bulldozers. Firefighters ultimatelyncluded that the best course of action was tavatle
contained portion of the fire to burn, and thatlgimg water would add no benefit. Nearby residemse evacuated during the early stages of the fire.

December 29, 1995 to January 20, 1996 — Grand fgayeounty

A tire fire burned at a re-treading facility in ®ma near Traverse City. Initial fire response walsigied due to attempts by employees at the recyckmger

to extinguish the blaze without outside assista@er the course of the event, surrounding suhidiviswere evacuated. The fire engulfed 100,008 tire
spread over a three-acre site. Personnel from roumearea fire departments, as well as the U. Sir&maental Protection Agency (EPA) and U. S. Coast
Guard, were involved in the containment and sugiwaseffort. In all, 451 responders from 30 sepaiencies assisted with the fire over its 22-day
duration. The long duration of this fire was testimyg to the difficulty of extinguishing fires of thnature.

July 30, 1996 — Clare County

A fire broke out at a scrap tire storage facilitgdted in Redding Township in Clare County. Over ¢burse of the fire, 14 fire departments responded
along with representatives from the EPA and MichiGepartment of Environmental Quality (MDEQ). Forately, the fire was contained to 250,000 of the
4.2 million tires on the ten-acre site, and wasnextished the following day, some 32 hours aftéean.
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April 16, 1997 — Osceola County

The worst tire fire ever in Michigan occurred indg®@sla County. The salvage yard where the blazéestaiontained over 6 million tires. All of the fire
departments in a five county area were contactedid@nts within a three-mile radius were evacuatbd.fire was extinguished in about two and oné-hal
days by digging a trench around the perimeter efflte to prevent its spread, and capping theiith sand. In all, 478 firefighters from 34 diffete
departments fought the blaze. The final cost ofipgithe fire out came to approximately $300,000e/0L.5 million tires, two buildings and some teasl
were lost in the fire.

March 26, 1998 — Monroe County

A grass fire spread to a scrap tire pile in Londomwnship, setting fire to between 3,000 and 5,0@3.t The pile was 50’x 30’ and about 6 to 10 tagh.
Soil samples were obtained afterward, showing gossiof contamination and no surface or ground wetffscts. The fire was put out by local fire
departments.

February 24, 2000 — Mecosta County

A fire broke out at a tire recycling plant locat@dHinton Township in Mecosta County. The fire tetdrted in a pole barn that contained approximately
50,000 shredded tires. Nearby structures that@lstained scrap tires were in danger of catchiregds well. Approximately 150 fire personnel frof 1
local fire departments fought the blaze. Eventyagnd was brought in by a local contracting fimsmother the flames. Investigators determinedttieat
apparent cause of the fire was a machine that &aght fire earlier and had not been adequatelyguished. The fire had then spread from the madbine
the tires.

October 31, 2000 — St. Joseph County

In the early morning hours, a fire broke out atefecycling plant located in Colon Township in &tseph County. The 250-foot diameter fire — agupty
set by an arsonist — consumed approximately 10¢80he 350,000 tires at the site. The tires wetedpR0 feet high in some places, hindering fire
suppression efforts. A total of 10 fire agenciesisied in containing the blaze. Local residentsevatvised to either evacuate the immediate aretose
their doors and windows and stay indoors to avoghthing the acrid, black, choking smoke from ihe fAlthough the site was located only 300 feetrfr
the St. Joseph River, a dirt berm around the fleegyevented runoff from the fire from contamimatithe river. The fire was extinguished 12 houterat
had begun.

June 13, 2003 — Clare County

A large fire broke out at a scrap tire disposa sitClare County. It was estimated that 135,00hef850,000 tires at the site had caught on Tihe. fire
response and pollution control efforts would hagerbmuch more difficult without the $250,000 indsrawarded to Clare County through the DEQ Scrap
Tire Grant Program in 2002. The lanes constructsd/den the tire piles had bought firefighters emotige to prevent the fire from spreading into the
remaining piles. Otherwise, they would have beelidg with a much larger fire. This fire occurreidttzae same location as the scrap tire fire of 198&n
250,000 tires were involved.

August 5, 2004 — Ogemaw County

A fire occurred at an old junkyard where tires wigre pile 100 feet wide and 8 feet tall. The fingolved the tire pile and part of some adjaceabus.
The fire was fought using water and foam, and hyibg the burning tires with soil. The fire wagtieguished after about 3 hours. The owner wasessu
a ticket for failing to control a fire he was usitmburn brush and solid waste that had been imtgled with the tires.

August 17, 2005 — Wayne County

Three firefighters were injured while battling eetfire early in the morning of August 17, 2005siwuthwest Detroit. After a few hours, the fire wasler
control, but the tire sales and repair building wastroyed.

April 21, 2006 — Washtenaw County

A man was burning brush in a barrel at a salvage gad then left the fire unattended to go eathuihile he was gone, a piece of burning wooddell
the ground, igniting a grass fire that spread &otite pile. There were approximately 1,000-1,500k tires on the site—some on the ground and sorae
semi-trailer. MDEQ staff suggested that the fighfers try to limit the runoff from fire suppressi activities at the site. The fire was put outhwiater
and foam. The largest tire pile had been aflarné the burning tires were quickly separated from piile. Ash from the fire and partially burnt sre
remained on the site.

January 24, 2008 — Saginaw County

A fire consumed an abandoned house and hundredsrap tires. 50 to 60 firefighters from the WatentoTownship, Mayville, Caro, North Branch,
Deerfield Township and Millington-Arbela fire depaients worked for more than five hours to extingufse flames and the smoldering embers, which had
erupted just after noon. The fire destroyed theskaand an attached garage while the burning tieztedd a lot of thick smoke. Bitter temperature® al
caused the water run-off to freeze quickly, preseran additional hazard for firefighters.

July 23, 2008 — Ottawa County

A scrap yard fire, fueled by 1,000 tires, kept filgpartments from Spring Lake Township, Coopessviruitport, Ferrysburg, Ottawa County, Marne and
Grand Haven Township busy for several hours andth@k plumes of black smoke over the area. Tiesifi Nunica was first reported at around 3:45 pm
and was caused by sparks from workers who werenguitf an automobile’s catalytic converter. Thaz# was confined to roughly a 50-by-50-foot area.
Because the nearest hydrant was about 2,000 fest, avater had to be trucked in. In all, 70,000 ay&dl of water were poured onto the fire before it wa
brought under control after 90 minutes. No strueduvere damaged by the fire and no injuries occilBedause of possible oil contamination from meltin
tires, the Department of Environmental Quality wasfied.

September 9, 2009 — Kalkaska County

Hundreds of scrap tires were on fire in a wooded af Springfield Township of Kalkaska County. Naticauses were considered to be unlikely. Despite
the size of the area that was burning, a large ¢rasvthe area under control in about an hour. @day the quick response saved several homes and
minimized any health risks from the black smokenbeajenerated.

June 11-13, 2010 — Ingham County

The Onondaga Township Fire Department respondadite fire inside a barn in the 4000 block of GRfead. There were several hundred tires there, and
the fire department had to respond 4 or 5 timebegire burned for 3 days before finally being @a&ted and extinguished. Some of the tires wer@dso
that they had wooden rims. The equivalent of &@3 tvere found throughout the rest of the propentyl the landowner was allowed to apply for a gran
have remaining tires cleaned up on his propertyrém.

December 31, 2010 — Muskegon County
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An early morning fire destroyed a Twin Lake tiresimess on December 31, 2010 with damage estimagessd25,000. The fire started on the west end of
al100-by-60 foot pole barn construction buildingeBuilding had several tires inside it which preddcextra fuel for the fire after it started. Oimter was
not available on the scene so responding fire cemsip water reservoirs at three sites and usé@rtarucks to shuttle water in from other areasamker
task force involving 10 area fire departments wasduto battle the blaze. Assisting Dalton Townshigre fire departments from the townships of
Muskegon, Blue Lake, Holton, Fruitport, and Egeistalong with the North Muskegon and Fremont cigpattments, the White Lake Fire Authority and
Montague Fire District.

Programs and Initiatives

The Scrap Tire Regulatory Program
The Scrap Tire Regulatory Program is implementedthgy Waste and Hazardous Materials Division of the
Michigan Department of Environmental Quality, undlee authority of Part 169 of the Natural Resouraed
Environmental Protection Act (1994 PA 451), as ateeh Policies and regulations established undsrlidlv
provide the basis for the Department of Environrak@Quality to implement and administer an effecgeeap tire
management program.

Overall, the Program has been very successful. ubimaut the state, stockpiles of scrap tires hawredsed
greatly, compliance rates have increased, and isafke scrap tires have increased. Behind the Brogr
success to date are: (1) continuing an appropyidtegided Scrap Tire Cleanup Grant Program to addres
abandoned scrap tires and those collected prid984i, when a predecessor to Part 169 was enactdd 2
consistent enforcement of Part 169, which helpangure a level playing field for those voluntaritgeting Part
169 requirements. It should be noted that althaughkets for scrap tire material have continuechtwaase on
their own with minimal governmental subsidies, tbegoing need for state funding for cleanup grants,
compliance, and enforcement is clear.

Michigan’s policy response to the scrap tire praobie the state is two-pronged: encourage markeg¢ldpment
and require proper management of scrap tires. pimpose of Part 169 is to help reduce illegal sdiegp
accumulations and the public health and environatamincerns associated with these solid waste. pllédsder
this approach, the MDEQ'’s goals were to:

» Create regulatory incentives to recycle tires (sagla bonding exemption for sites that are in c@npé
for one year) and financial disincentives for impedy storing or dumping tires (such as higher liogd
requirements and penalties for noncompliance);

» Assist in the development of viable end uses andtetsfor scrap tires;

* Improve management of scrap tires through registraind manifesting requirements (for transporters)
and require proper storage through site registratmle restrictions, mosquito control, and bonding
requirements for storage (based on the numberes)ti

» Conduct site, hauler, and retailer inspectionssteas their management of scrap tires;

» Conduct appropriate enforcement, with criminal andl culpability for violations, and prosecutiorf o
violations; and

* Allow private enterprise to establish market costs.

Part 169 was substantially amended in July 2002edments were made to the definitions, scrap tuden
registration exemptions, bonding provisions, mastifequirements, grant provisions, and penaltyipiows. The
MDEQ did not fully support all of the July 2002 amgenents to Part 169 because some were contrahng tgoals

of the Program and would present great challenges & regulatory perspective. As a result, Part\i&9 again
amended, effective December 29, 2006, based onetttmmendations of the Scrap Tire Work Group. These
amendments were developed in conjunction with, witkl the support of the MDEQ. These amendments made
substantial improvements to the statute in supgfdProgram goals.

An amendment to reduce regulatory burdens and eageuhe productive use of scrap tires by:
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Facilitating the processing of scrap tires intohieigvalue materials by creating a new categorycd[s
tires designated as a “commodity.” Material thatldies as a commodity is largely exempted from
regulation as a scrap tire.

Improving the definition of end-user, to clarify whmeets the exemption from bonding and storage
requirements. Also, clarifying the “scrap tire pgesor” definition and eliminating the definition ‘strap

tire recycler,” which has caused confusion foritigustry.

Simplifying the definition of scrap tire hauler,empting retreaders from hauler registration requinets

(as well as persons who haul only recognized conitiesjl

Simplifying the manifest requirements by allowiing tuse of a consolidated load manifest by commiercia
businesses that service their own truck fleets,fandetail establishments and scrap tire hauleas pick

up small numbers of scrap tires from multiple |lomas in the same load.

Expanding funding eligibility to allow for resear@nd development, capital expenditures, and other
expanded areas under the Scrap Tire Market Develop@rant Program.

Specifying that tires can go to locations that heegally accumulated scrap tires below the regwato
threshold and clarifying whom a person can contraitt for the removal of scrap tires.

An amendment to encourage the proper managemsuotag tires by:

Requiring that a collection site be in compliancghvetorage requirements to qualify for officiatesi
registration.

Improving storage of tires at scrap tire collectsites by specifying that tires may only be staredreas
identified for that purpose on a map provided with site registration application and approvedHsy t
MDEQ.

Clarifying that shreds cannot be placed betweearspn exception is provided for commodities used t
create a storage pad for, or access roads to, otinemodities. The use of shredded tires betweeas pil
increases the fire danger present at collectiags sahd makes fighting a fire at a collection sit@ren
difficult. The open spaces between the tire pikesthere to serve as fire lanes to segregate riitito
piles so that fire would not be as likely to spréativeen the piles.

Providing local fire chiefs with the authority t@términe whether collection site access roads theet
Part 169 requirement to be accessible at all ttmesnergency vehicles.

Limiting the growth of unbonded collection sitese¥ously, a scrap tire collection site could groy10
percent every year even though it was not bondemiged that it met certain storage requirements.
However, the number of tires should not increasa pnoperly managed collection site, since scras ti
that are brought in should (after processing, dassary) leave the site for a market soon thereafte
Facilitating the proper use of portable shreddipgrations to clean up scrap tire piles, by ensuitiad
there is a tie to a properly registered collecsite.

An amendment to support the public interest by:

Providing the state with limited lien authority whstate funds are used to clean up tire pileswieae
created illegally after the predecessor to Part #88 enacted in 1991. This prevents the unjust
enrichment of property owners from the public funded to eliminate a problem that the landowner had
created and profited from.

Adding explicit inspection authority that allowsetMDEQ to conduct inspections at reasonable times t
enforce and administer Part 169.

An amendment to provide for the long-term succésseoProgram by:

Extending the sunset on Program funding from 2@2012. The Program is funded through a fee of
$1.50 for each motor vehicle title transfer, essileld in the Motor Vehicle Code, 1949 PA 300, as
amended (MVC). Continued Program funding was ne¢d@tlow the MDEQ to meet the 2009 statutory
deadline for clean-up of pre-1991 scrap tires, tandontinue efforts to clean up those post-199&ascr

tires that pose a danger to public health, safetffare, or the environment. Continued funding also
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supports ongoing grants to develop markets forpstiras and helps to ensure proper disposal ofL.the
million scrap tires generated annually in Michigan.

* Adding a requirement for the MDEQ to report evelyee years on the effectiveness of Part 169 in

encouraging reuse and ensuring safe storage gb scea. (To read the full 2009 Report, please @o t
http://www.michigan.gov/documents/deq/DEQ-WHMD-STPBcrap_Tire Leg_Rpt 2009 309005 7.pdf

* Adding a requirement for the MDEQ Director to apydhe Scrap Tire Advisory Committee to advise
the MDEQ on the required report, the relevanceabional standards and specifications for commaglitie
and other issues.

Scrap Tire Management
To be effective, scrap tire management must beedeinom two perspectives. First, methods for degaliith the
millions of scrap tires currently being generatagstrbe devised to stop the problem from growingdope and
magnitude. Recycling and re-use appear to be tsteopdions in that regard. Second, measures must\ised to
address the issues pertaining to the millions Hstres already present in existing disposaésite

Mitigation of Scrap Tire Fires
To combat these problems at current disposal sitegyestions have been made about establishirsdeastlicy
and program for acquiring such sites and suitatdgasing of the tires at these locations. Othepgsals call for
educating local jurisdictions on the hazards assedi with scrap tire disposal sites so that enfoerd of
existing legislation is effective in minimizing fute potential scrap tire fires.

The EPA developed the Resource Conservation ClgaléRCC), which is a national effort to find mokexible,
yet effective ways to conserve natural resourcesesergy. In 2004, the RCC developed a prograntencup
scrap tire piles in the Great Lakes Region. Thgeptosupports prioritization, funding and implensgitn of
clean up efforts. The goal was to clean up 55%red$ in stockpiles (from the “2001 baseline”) i tGreat Lakes
region, by 2008. The mitigation of these sites wilbvide for land revitalization and elimination afpotential
source of benzo[a]pyrene (a PBT) in the Great Lakdsch are priorities of the Brownfields Programda
Bi-National Toxics Strategy, respectively. A mamwsing the locations of regulated outdoor scrap pites in
Michigan can be seen on the MDEQ web site at
http://www.michigan.gov/documents/deqg/deq-whm-ssenaptiresites 230376_7.pdf

The November 2006 RMA Scrap Tire Market Report eghMichigan as tied with Ohio for being the thirdsh
improved state in the number of tires consumed bykets reduction of historical stockpiles, on absoblnd per
capita bases. According to the May 2009 RMA Scrap Market Report, there were about 128 millionagc
tires remaining in stockpiles throughout the Unitdtes at the end of 2007. This is a reductioabaiut 87%
percent since 1990, when the number of tires iokglites was estimated at 1 billion. The reductibtires below
the 2001 baseline level (of 308.4 million) also ksa# 58% reduction in stockpiles and therefore edsd¢he EPA
stakeholders’ 2004 goal (of 55%), an accomplishroémthich the industry should be proud.

Much of the reduction in illegal stockpiles in Migan is due to Scrap Tire Cleanup Grants. Sincédggslature

first appropriated funding in 1993, more than $2miflion in public funds have cleaned up approxietat31.1

million Passenger Tire Equivalents (PTES), restptire environmental quality and economic value oferthan

1,000 sites across the state. The average costrafvial of tires under the grant program has beece®8& per
PTE. Approximately $2.5 million is allocated foreenup grants in fiscal year 2010. Based on theb#dig
applications received to date, it is estimated #tdeast another 1 million PTEs will be removedimy the FY

2010 grant cycle.

Scrap Tire Fire Statewide Response Plan
To comply with the 2002 amendments to Section TGBeNatural Resources and Environmental Proteciict,
the State of Michigan has developed a statewidgorese plan for large scrap tire fires. This plahjolv was
written by the Michigan Department of Environmer@alality with input from the Michigan State Poliaad the
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Michigan Association of Fire Chiefs, establishefsaanework for planning, preparedness and resporessunes
for large scrap tire fires. While this plan willtnentirely stop scrap tire fires from occurringjsithoped that the
plan will at least keep the problem in check umtdre permanent hazard mitigation measures cansbituted to

reduce the threat of tire fires across Michigan.

Scrap Tire News
Scrap Tire News is a publication devoted to prowgdinews and information about tire and rubber rgaycin
addition to in-depth tire recycling company prddiltnat explore operational and market issues fatiagndustry,
Scrap Tire News also provides a way to stay curvatit changes in the industry through regular repan
technology/design developments and breakthroughsiyt legislative and regulatory information; markends;
product briefs; product advances; global viewpgiiteernet guides; and updates on equipment infanvaiand
applications occurring throughout the industry.

The Recycling Research Institute, Suffield, CT (RBévelops and disseminates information conceriiay
recovery, reuse, recycling and proper disposati&stires and scrap rubber. In addition to publgtscrap Tire
News, the company produces and publishes the Serap& Rubber Users Directory—a nationally acclagme
business reference book for the scrap tire andemldrycling industry. Another RRI publication, ®técrap
Tire Management Programs, covers comprehensivdgeaff state scrap tire legislation, regulationgl anarket
development initiatives in all 50 states.

Scrap Tire Cleanup Guidebook

The Scrap Tire Cleanup Guidebook was created tp htlte and local and local governments reduce the
economic burdens and environmental risks assocvaitedscrap tire piles on their lands. The U.S. BRégion 5

and lllinois EPA, along with the Michigan Departrmhef Environmental Quality, have collaborated teate the
Scrap Tire Cleanup Guidebook. The guidebook bringsther the experience of dozens of professidantisone
resource designed to provide state and local affavith the information needed to effectively ciegp scrap tire
piles. The guidebook discusses starting a cleamogrgm, working with contractors to clean up sitasd
implementing prevention programs that will reduceap tire dumping.

The scrap tire clean up guidebook has a sectidir@planning and prevention for site stabilizati®®emoval of
trees, brush, and grass around stockpiles is aot®f mitigation measure to avoid fire transmisgio and from
surrounding areas, especially if the site is in&ctldentification of available fire control resoas, installation of
supplemental fire control tools, the provision bfeast two connected access points for emergeakicles, and
fire lanes (at least 50 feet wide) to divide a éaggockpile into isolated segments, can all helmitigate scrap
tire fires. The pile sides should also be tapeceavbid collapse during fire turbulence. Piles galhe should be
removed early in the abatement process to prewrenighition by thrown objects as well as to shavat@ment
progress.

Scrap Tire Advisory Committee (STAC)
The STAC was originally created by the Waste andardous Materials Division in September 2005 tdefos
continued interaction between the MDEQ and othekedtolders. The STAC grew out of the Scrap Tire Wor
Group which was formed in April 2005 to assist MBEQ with developing recommendations for statutory
amendments and other regulatory and policy chatmgsprove the Scrap Tire Program administered uR@et
169 of the Natural Resources and Environmentaleletion Act. The Scrap Tire Work Group process hgitted
the benefits of having a forum for the MDEQ andkstelders to exchange information. The STAC wédl b
available to advise the MDEQ on the implementatidnPart 169 and to allow both the MDEQ and other
stakeholders to identify and address challengesoapartunities in the Scrap Tire Program as theésear In
addition to any other issues the MDEQ wants the GTé consider, the STAC shall advise the MDEQ an th
report required every three years concerning tfextfeness of Part 169 and the relevance of naltistandards
and specifications for commodity determinations.
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Michigan Manufacturers' Guide to Environmental, lteaand Safety Regulations
The 2008 "Michigan Manufacturers' Guide to Enviremtal, Health, and Safety Regulations" is a joint
publication of Michigan’s Department of Natural Resces, the Department of Environmental Quality Hred
Department of Licensing and Regulatory Affairs. Matturers, suppliers, consultants, and regulatars all
benefit from this guide, which steers the readesubh the maze of state and federal environmemealth, and
safety regulatory programs. Section 2.2.2 (2-#hefenvironmental regulations is a section thatsdgaecifically
with scrap tires and includes basic requirementsdap tire generators.

Michigan Department of Environmental Quality, Commgcrap Tire Violations Index

The Michigan Department of Environmental Qualitybs#e has an index that is organized into categasfe
registration application deficiencies and violasotommon to scrap tire collection sites and sciraphiaulers
(http://www.michigan.gov/deq/0,1607,7-135-3312_48P866--,00.html). The violations or deficiencieavh
been identified either during scrap tire collectisite or scrap tire hauler inspections, or uponiergvof
registration applications, by MDEQ Waste and HaaasdMaterials Division (WHMD) staff. It is not a
comprehensive list of all requirements that stadikl for while doing inspections or reviews, but glddbe helpful
for those involved with tire storage/disposal sites

Hazard Mitigation Alternativesfor Scrap Tire Fires

» Policies for regulated disposal and managementrapstires, and enforcement of regulations related
to them (separation of stored scrap tires fromrathegerials; limits on the size of each pile; miom
distances between piles and property lines; cogeghemically treating, or shredding tires to limit
mosquito breeding; providing for fire vehicle acse® scrap tire piles; training employees in
emergency response operations; installation ohearberms around storage areas; prevention of
pools of standing water in the area; control ofrbgavegetation; an emergency plan posted on the
property; storing only the permitted volume of simuthorized for that site).

» Proper siting of tire storage and processing taedi(land use planning that recognizes scrasties
as a real hazard and environmental threat).

* Pest-control measures for mosquitoes and otheamcgs around scrap tire yards.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtateSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedldonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrdination, MSP guidance has included the “Locakatd
Mitigation Planning Workbook” (EMD-PUB 207), whidh currently being updated for release by 2015 the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard pyior
information as it has been reported in local hazaitthation plans. Here, it will merely be notdtht the scrap
tire fire hazard is not currently identified as omfethe most significant hazards in any of Michiganounty
hazard mitigation plans. It had previously beeentified within the hazard analysis for Osceola @gubut
since then the number of scrap tires has beenksiginand the hazard is likely considered to bs kgnificant
now.
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HAZARDOUS MATERIAL INCIDENTS

A hazardous material is any solid, liquid, or daat ttan cause harm to humans and other living @gesndue to
its being radioactive, flammable, explosive, toxiorrosive, a biohazard, an oxidizer, an asphyx@antapable of
causing severe allergic reactions. Mitigating tkks associated with hazardous materials ofteninegjextensive
safety precautions during their transport, usepatial and storage. Hazardous materials are tretegpby
highway, rail, pipeline, air, and water.

Impact on the Public

Both fixed site and transport-related hazardouserat incidents involve the potential for evacuatior
sheltering in place), with significant problems gibte for special populations in hospitals, schoalsrsing
homes, and other critical facilities. Certain tyfwé extremely hazardous substances may resulpubkc health
emergency, and a resulting need for triage, massnient, and congregate care. In addition to iteetdmpacts
of the hazardous material event itself, transpianancidents may directly affect the transportatiofrastructure
in the area and cause extensive delays in trawktt@nconduct of business. This hazard is rankatesecond
most frequent in occurrence (behind structurakjire

Impact on Public Confidence in State Governance

Discontent may arise from the NIMBY problem (aseredd to in the Scrap Tire Fires section) or frdffiadilties

in planning to avoid conflicting land uses. Mixatfitudes toward useful and needed employers/bssgsemay
be fairly common, recognizing the economic benefitsompanies that use hazardous materials, bettlet by
the perceived risks in the location of some of tHemtheir number, since there were 2,991 SARAeTIM sites

in Michigan in late 2009). Such perceptions ofkrimay be over-generalized toward other, undeserving
businesses (e.g. those that pose minimal riskgtt ¢ the public may not understand the balandevdsn
regulation and business needs concerning the uskaadling of hazardous materials. Transportadelays due

to transportation-related incidents may cause tisgaation with roadway provision, capacity, andim@nance.
Impact on Responders

Special procedures and additional information temdbe needed for incidents involving hazardous rase
Additional risks to responders may be present fexposure to extremely hazardous substances atortimese
incident locations. Exposure can involve direchtact, the presence of toxic fumes, or the riskirgls and
explosions from chemical reactions. Additional pbemity therefore tends to be present in any respon
involving hazardous materials. A schedule of eiseractivities needs to be maintained for stafparedness,
and larger budgets are needed to accommodate dffanggt training, exercising, and equipment needdd.
addition to preparing for and handling this typere$ponse, the creation, support, and participatiom Local
Emergency Planning Committee is needed, along wattk related to Section 302 site planning and miudich
arrangements with nearby communities and relevgeh@es. Extra work is also involved in creatimgl a
maintaining special contact lists for railroadse tMDEQ, drain and road commissions, airports, healt
departments, and private companies who may alsenv@ved in incident response, as well as the State
Emergency Operations Center (SEOC) and its ndtific&coordination procedures and protocols. Specia
expertise in substance types and risks, as wedbtiware for plume modeling may also be needecfiactive
response, and such expertise has an expense &dagih its development and maintenance.

Impact on the Environment

An incident involving hazardous material, whethiea éixed site or during transportation, may caligen to the
environment, as various types and quantities omotes are released. A hazardous spill involvingralustrial
or chemical plant can affect air quality, soil swmding the area of the release, and an area’kidginvater. A
hazardous spill caused by a transportation accicEemsimilarly impact the air, soil, and nearbyesiand rivers.
A toxic release can also destroy the wildlife hatbih or around the areas where the release occurs.
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HAZARDOUS MATERIAL INCIDENTS: FIXED SITE
(INCLUDING INDUSTRIAL ACCIDENTYS)

Hazardous Material Incident — Fixed Site: An uncoliéd release of hazardous materials from a firsid
capable of posing a risk to life, health, safetypperty or the environment.

Industrial Accident: A fire, explosion, or otherveee accident (especially if it involves hazardometerials) at
an industrial facility that results in serious pregy damage, injury, or loss of life.

Hazard Description

Hazardous Material Incidents
Over the past few decades, new technologies haxsedaped at a stunning pace. As a result, hazandhasrials
are present in quantities of concern in businedsradustry, agriculture, universities, hospitalslities, and other
facilities in our communities. Hazardous materiis materials or substances which, because afdhemical,
physical, or biological nature, pose a potentsl tb life, health, property, or the environmerthigy are released.
Examples of hazardous materials include corrosiegplosives, flammable materials, radioactive nialgr
poisons, oxidizers, and dangerous gases.

Hazardous materials are highly regulated by fedmrdlstate agencies to reduce risk to the genebdicpand the
environment. Despite precautions taken to ensarefa handling during the manufacture, transpsidrage,
use, and disposal of these materials, accideriesdses do occur. These releases can cause saver¢ohpeople
or the environment, and response actions often teekd immediately performed. Most releases agedbult of
human error. Occasionally, releases can be atiloio natural causes, such as a flood that waskag barrels
of chemicals stored at a site. However, thosasitns are the exception rather than the rule.

Industrial Accidents

Industrial accidents differ from hazardous matenmidents in the scope and magnitude of offsit@dnts.
Whereas hazardous material incidents typically iver@n uncontrolled release of material into the@inding
community and environment that may require evaounatior in-place sheltering of the affected popatatithe
impacts from industrial accidents are often cortfine the site or facility itself, with minimal phigsl outside
impacts. Nonetheless, industrial accidents, sucHiras, explosions, and excessive exposure tortiezs
materials, may cause injury or loss of life to wemkat the facility, and significant property damagn addition,
industrial accidents can cause severe economiagptisn to the facility and surrounding communitg, \aell as
significant long-term impacts on the families of thorkers injured or Killed.

Hazard Analysis

Hazardous Material Incidents
The map at the end of this section illustrates ehidve identified SARA Title Il facilities are lotsd in
Michigan. An examination of the map indicates thia@ greatest concentration of facilities is lodata
southeastern Michigan and other urbanized areaguriately, these are generally the areas with megeurces
to prepare for and respond to a hazardous matedidlent. However, the greater population conegiuns also
make these areas more vulnerable to a seriousdwazamaterial incident.

Like all heavily industrialized states, Michiganliwalways be concerned with the risk of accidemtatardous
material releases. However, the threat of accaldmizardous material releases that can affect tiéalth,
property or the environment can be greatly reduogdl) developing and maintaining adequate communit
hazardous material response plans and procedyradeguately training hazardous material workedsafisite
emergency responders; 3) educating the public albazdrdous materials safety; 4) enforcing basi@rtuazs
material safety regulations; and 5) mitigating, véver possible, the threat of accidental hazardoaterial
releases. Fortunately, many Michigan communitiesnaaking great strides in these important areas.
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NOTE: Nuclear research facilities can produce /raséoactive materials, as well as other hazardobstances,
and therefore need to be dealt with by speciadiingd personnel. Caution should be exercised aetfailities,
and proper radiological survey equipment shoulddel during a response.

Industrial Accidents
As a major manufacturing and industrial center,iMjan has had its share of industrial explosiordarfires
that resulted in deaths or injuries. Fortunatalgustrial and fire safety regulations enacted dkieryears have
kept these types of accidents to a minimum. Alghoindustrial accidents occur with regularity indiigan,
major incidents with mass casualties, such as dhe deadly explosions that occurred in 1998 andd18%e
relatively rare.

Significant Fixed-Site Hazardous Material I ncidents and I ndustrial Accidents
December 3, 1984 — Bhopal, India

The world’s worst hazardous material incident ooediron December 3, 1984 in Bhopal, India when aictlof methyl isocyanate gas (an extremely
irritating chemical that can cause severe acugirasry problems) escaped from a Union Carbidergbal plant, killing about 2,500 persons and injgri
tens of thousands more. Many of the injured Istéfered permanent disabilities. Over 30 tondefdchemical was released. The exact cause oéltese
was nhot firmly established, but several safetyesyst designed to prevent a major release were éitbperative, under maintenance, or not activated b
workers. Atmospheric conditions at the time of telease kept the toxic cloud close to the ground slowly drifted over the city, increasing thember

of persons exposed. Unfortunately, warning systiemtghe community were not activated in a timelgrmer and many individuals died in their sleep.

The Bhopal incident helped to illustrate many intgot points about accidents that involve a releddeazardous materials. First, it was not caused b
single factor; rather, a number of contributingregehad to occur for the methyl isocyanate to beased and have such a deadly public health impact.
Second, human error and lack of adherence to saflty and procedures played a substantial roledrincident. Third, the impact would not haverbee
nearly so great had the population around the plahbeen so large and densely housed, and haelliken better preparation about how to respond to a
hazardous materials release. Finally, the deadbase proved that worst-case scenarios do oaedrth@t emergency planning, training, and education
must be geared toward that worst-case incident.

As tragic as the Bhopal incident was for Indiadid have a positive side in that it triggered histdederal legislation intended to prevent suctadiers
from occurring in the United States. Shortly aftee Bhopal incident, Congress enacted legislgtion Superfund Amendments and Reauthorization Act,
signed into law October 17, 1986) that established requirements for federal, state and local gowent, and private industry, for reporting on and
planning for hazardous material incidents. (SeeRtograms and Initiatives section for more infdfaraon this law.)

NOTE: A reportable hazardous material inciderris in which all three of the following conditioapply:
(1) a material is present that is suspected totherdhan ordinary, combustible by-product mater(2) thqg
material is in such a state, quantity or circumstathat, if left unattended, it is presumed to po#eareat to lifg
health, property or the environment; and (3) spdw@aardous material resourcesrevelispatched or used,
should have been dispatched or used, for assessitnggting or managing the situation.

May 25, 1865- Mobile, Alabama

On May 25, 1865, in Mobile, Alabama, an ordnangeotiexploded, resulting in about 300 fatalitiesisTévent occurred just after the end of the America
Civil War. The depot was a warehouse where trogs $tacked about 200 tons of shells and powder.shik#s caught fire and exploded, with flames
shooting up into the sky and bursting shells hahrdughout the city. After the explosion, there evéires that burned until the entire northern pdrt
Mobile was destroyed. The exact cause of the sigriovas never determined.

December 6, 1917 Halifax, Nova Scotia, Canada

One of the biggest and most deadly explosions oedwn December 6, 1917 in Halifax, Nova Scotiap&@ia. It is known as the Halifax Explosion. The
incident occurred when a French freighter carnyamgmunition and wartime explosives collided with arMegian ship in Halifax Harbor. About 2,000
people were killed by debris, fires, or collapsedldings, and it is estimated that over 9,000 peapére injured. The French ship had caught onlfire
minutes after the collision and exploded about 23utes later. The explosion was equivalent to allagte kilotons of TNT and a fireball rose over gem

in the air to form a giant mushroom cloud. All betbuildings and structures covering nearly 2 ssidometers along the adjacent shore were destroye
including those in the neighboring communities afHRnond and Dartmouth. The explosion also caussdraami in the harbor, with waves as high as 60
feet and a pressure wave of air that snapped treasjron rails, demolished buildings, groundessets, and carried fragments of the ship for miles.

March 18, 1937 New London, Texas

On March 18, 1937 the deadliest school disastenited States history occurred in New London, TexXasexplosion was caused by a natural gas leak and
resulted in the death of at least 295 studentgeahers. Approximately 600 students and 40 teackere in the building at the time, and only abbg@
escaped without serious injury.

July 17, 1944- Port Chicago, California

A major munitions explosion occurred at a navalkbiasPort Chicago, CA on July 17, 1944. The inctdesturred during World War Il, when munitions
detonated while being loaded onto a cargo veslahgk320 sailors and civilians and injuring 39thers. The explosion resulted in an enormous fikeba
October 20, 1944 Cleveland, Ohio

A significant gas explosion occurred on October4 in Cleveland, Ohio. It resulted in 130 fdted and destroyed one square mile around Clevsland
east side. The event occurred when an above-grstonage tank, holding liquefied natural gas in Bast Ohio Gas Company's tank farm, began to emit
vapors. As the gas flowed and mixed with air andesegas, the mixture ignited. In the ensuing explpsmanhole covers launched skyward and massive
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fires erupted from the depths of the sewer lind®eriTa second above-ground tank exploded, levdiiagank farm. The explosions and fires continued to
occur, trapping many who had returned to what theyght was the safety of their own homes. Over @fple were left homeless, and 70 homes, two
factories, many cars and miles of underground stfaeture were destroyed. The explosion also hladgrange impact on the natural gas industry. lUnti
the disaster, above-ground storage of natural @ses] as fuel for homes, office buildings and faesmrwas a common sight in cities across America.
Following the disaster, utility companies and comitias began to rethink their natural gas storggéems, and below-ground storage of natural gas gre
in popularity.

April 16, 1947 — Texas City, Texas

One of the worst industrial accidents in Unitedt&tahistory occurred on April 16, 1947 in TexasyCitexas. Approximately 2,300 tons of ammonium
nitrate detonated and resulted in a chain reactidines and explosions. The incident started witinid-morning fire on board the French-registeresisel

SS Grandcamp in the port of Texas City. The ficktle a massive explosion that sent a 15 foot wavesa the water—a wave that was detectable along
about 100 miles of the Texas shoreline. The indidesulted in at least 581 fatalities, over 5,00fries, and the destruction of nearly 1,000 boii
including a Monsanto Chemical Company plant. Than@camp explosion also caused the ignition oheefes and chemical tanks on the waterfront.
Windows were shattered 40 miles away in Houstod,mople reported feeling the shock about 250 raiesy.

The Texas City disaster triggered the first evassglaction lawsuit against the United States govent, under the then-recently enacted Federal Tort
Claims Act (FTCA), on behalf of 8,485 victims. Thexas City disaster led to widespread disasteroresp planning to help organize local and regional
responses to emergencies. Offers of assistance icafmen all over the country and several fundsevestablished to handle donations, mainly the Texas
City Relief Fund.

Hazardous Material Incidents
Michigan has not experienced such a large-scalarlaas material release involving mass casualsethat
which occurred in Bhopal, India. This can be htitéd, in large part, to the steps taken by goventnand
private industry to carefully regulate those preessand practices that could cause an acciderzardwus
material release. Michigan’s population densityaliso lower, and its zoning and planning personeetl to
separate conflicting land uses from each otherop@hs 2001 population density was 12,655 pers@mssquare
mile, whereas Michigan’s highest population dengtycording to the 2010 census) is the city of Hamtk, at
10,751 persons per square mile. (Hamtramck, ademt¢ally, had a hazardous materials event of its iom1984,
as described later in this section.) Bhopal's faiian was reported as totaling 1.5 million in 266Wichigan’s
smaller and more widely spaced urban developments to make it less vulnerable to the most sewgrest of
impacts, as do the regulations it currently hgslace to oversee the handling of extremely hazardabstances.

However, as the list on the following pages illagts, Michigan has had numerous fixed-site hazarduaterial
incidents in recent years that required a respbydecal fire departments and hazardous materidoese teams,
and implementation of evacuation, in-place sheitgrand other protective actions. From 1994 thinoli§98,
local fire chiefs in Michigan reported 730 hazarslanaterial incidents on the Michigan Fire Incid&eporting
System (MFIRS). Of those 730 reported incidenpgpraximately 15-20% (about 120 incidents) occumme@n
industrial or service business site. That figuepresents an average of one reportable fixed-sitartious
material incident statewide approximately every218ays. (Note: 1998 is the last year for whicltestede
hazardous material incident response statistice aesilable.)

Industrial Accidents
Michigan has seen its share of tragic industrialdants over the past few years, resulting in nooedeaths and
injuries, serious property damage, and economioution to facilities and their surrounding comnties.
Following are brief synopses of the more significaccidents and their impacts:

Some Significant I ndustrial Accidentsin Michigan
March 21, 1892 — East Jordan (Charlevoix Co.) -&stpn at Lumber Mill

On March 21, 1892 a boiler explosion occurred kaber mill in East Jordan. The accident resultedix fatalities and three others left criticalhjured.
The noise from the explosion could be heard fronmilés away.

November 6, 1895 — Detroit (Wayne County) — Bolt&plosion at a Building

Another major fatal accident occurred on Novemhell®5 when a boiler explosion occurred in Detrdhe boiler exploded in the basement of the
building occupied by the Detroit Journal and degtbthe building as well as another adjacent gidiThe incident resulted in at least 40 fataljtaesd 20
more injuries. Several buildings on nearby blocksershaken by the force of the explosion.

April 23, 1927 — Detroit (Wayne County) — ExplosiBine at Automobile Plant

One of Michigan’s worst industrial accidents ocedrin Detroit on April 23, 1927 at the Briggs Maacturing Plant (which built and painted auto bodies
and parts for several automobile companies). &b #iccident, 21 workers died when sparks from nmeekior mercury-vapor lamps in the paint booths
ignited paint fumes, causing an explosion and tretoaes fire that killed the workers and severely dged the plant. Arson investigators later deteaghin
the explosion and fire to be accidental.
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October 2, 1961 - Detroit (Wayne County) — Explosib Plastics Plant
On October 2, 1961 four people were killed and bileers injured in an explosion in Detroit. The demt occurred at a plastics plant and the explosion
occurred in a large gas-operated steam heatingrboil

December 11, 1971 — Port Huron (St. Clair Countixplosion at Water Treatment Plant

A significant construction operation accident ocedron December 11, 1971 in Port Huron when 22 arsrierished in a water project tunneling incident.
The explosion occurred within a six-mile, 16-fo@rdeter tunnel that was being constructed 230Heletw the lake bed to draw up to 1.2 billion gaiaf
water per day when complete. Tragically, methareeagaumulated in an unventilated portion of then&lrand was later inadvertently sparked, leading to
the devastating underground explosion. Forty-thmea were in the tunnel when it exploded. Twentg-oren were killed that day and another man got out
of the tunnel but died 10 months later. The explosanks as one of the state’s most deadly conruindustrial accidents.

January 23, 1976 — Zilwaukee (Saginaw County) -l&xpn at Grain Elevator

On January 23, 1976 five workers were killed anattizrs were injured in a grain elevator explosioZilwaukee, MI. The explosion occurred in a tower
seven stories tall that housed grain hoists andratuipment. Eighteen men were working in the atethe time. The explosion was so powerful that it
showered chunks of concrete over an acre of ground.

December 11, 1998 — Osseo (Hillsdale County) -wkirks Plant Explosion

On December 11, 1998 an explosion at the IndeperdBrofessional Fireworks Company manufacturingtpteear Osseo, in Hillsdale County, killed
seven employees and leveled one building at tiee dihe blast, which occurred in a fireworks shebembly room, sent debris flying in all directidas
about 300 yards and could be heard for at leashis. Fifteen other workers escaped seriousynjuthe explosion. Subsequent investigationshey t
Federal Bureau of Alcohol, Tobacco and Firearms, Ntichigan State Police Fire Marshal Division, @hd Michigan Occupational Safety and Health
Administration (MIOSHA) were unable to determindefinitive cause of the explosion. This explosieas the worst industrial accident in Michigan in 20
years.

February 1, 1999 — Dearborn (Wayne County) — Autgited?lant Boiler Explosion

On February 1, 1999 an explosion in one of sevargke boilers at the Ford Motor Company Rouge Pdlant killed six workers, critically injured
another 14, and caused extensive structural dam&tge officials who investigated the accidentotoded that human error played a major part in the
explosion, when a work crew failed to shut off @i¢wo gas mains leading to the boiler's furnaddat error caused a buildup of natural gas in tikeb
that was somehow ignited and caused the explositre force of the explosion split open the 60-foigh furnace, blew off the roof of the power plant,
ignited fires on five floors, and sprayed surromgdivorkers with super-heated water that causededwrns. The blast, which forced the shutdowthef
Rouge Complex and other Ford plants for severa$,dags the second worst industrial accident in Mih in 20 years and the deadliest at an automobile
plant in over 50 years. It also turned out tolEerhost expensive workplace disaster in U.S. histeith final costs of at least $1 billion. Thesea-month
probe by state officials was the largest and mostptex in the history of state workplace safetyestigations.

March 29, 1999 — Osseo (Hillsdale County) — Firdwsd?lant Explosion

Another devastating explosion occurred at the splaet that had suffered a disastrous explosionptieeious year, killing five more employees and
destroying another building at the site. This secexplosion, which included among its victims tt@mpany co-owner, was later determined by
investigators to be accidental. The devastationdint by the two explosions, which resulted intaltof 12 deaths, forced the company to permanshily
down the business. Federal and state regulatees diace issued numerous citations to the compangdfety violations at the plant, with fines totgl
several hundred thousand dollars.

November 10, 1999 — Flint (Genesee County) — Ngrkiome Explosion

On November 10, 1999 an explosion at the ClaraoBaFerrace Convalescent Home in Flint killed fivergons, injured 32 others, and caused extensive to
the basement and other parts of the facility. @utyh several theories surfaced as to the causeeoblast, subsequent investigations by the National
Transportation Safety Board (NTSB) and the Michidzpartment of Consumer and Industry Servicest(agms$ then called) had stalled. The NTSB
withdrew from the investigation in January 200@gfts investigators could find no pre-existing diions linking the blast to natural gas lines leadto

the nursing home. The Michigan Department of Coreuand Industry Services also pulled out of thestigation after determining that three boilers in
the facility’s basement were intact and not likedybe the cause of the blast. Officials had in@idahat determining the cause of the explosion trey
difficult unless new information comes to light.

April 12, 2000 — Muskegon (Muskegon County) — CheahPlant Explosion

On April 12, 2000 two explosions occurred in rapigtcession at a chemical plant in Muskegon, resulti 10 workers sustained injuries. The contract
workers were installing two tanks and upgrading Wasste treatment system at the site of the expissi®he first, smaller blast occurred in a two-inch
stainless steel pipe leading from a building tows well. The second, larger blast occurred beajoade in the southwest quadrant of the wet welé Th
facilities sustained substantial damage from tleerse blast and the estimated magnitude of the selolaist was equivalent to 250 pounds of TNT.

March 18, 2001 — Warren (Macomb County) — Plantl&sipn

A plastics coating plant building was completelgtieyed by a natural gas explosion around 8:20 mm Sunday morning. Fortunately, no one was at the
plant to be injured or killed by the explosion, the 75 workers employed by the plant no longerdptace to come to work at, on Monday morning.

May 25, 2001 — Bagley Twp. (Otsego County) — PertBoard Plant Explosion

Two separate explosions on May 25 and 26, 2004, mtll near Gaylord that produces particle boanfyred a total of seven firefighters and nine plant
workers (five critically), and caused extensiveistural damage to the building. The first explosazcurred on May 25 in an area where glue is mixed
with wood chips. The second explosion occurrediay 26 when the initial fire spread to an adjacgtt containing wood chips. As firefighters opened
the silo to spray water on the flames, the suddfrsion of oxygen caused the blast.

July 21, 2002 — Battle Creek (Calhoun County) —oASitipplier Factory Explosion

An explosion and a fire at a Johnson Controls jiiant sent seven employees and three firefightethd hospital. The victims were not badly hurd an
were quickly treated and released. They all seffdreadaches and eye and skin irritation causédeblgurning of an unknown toxic substance. The fir
was extinguished in about 25 minutes and the slaffiered minor damages. Fire crews remained osdbéee to clean up the hazardous materials.
September 17, 2003 — Dearborn (Wayne County) —dsiqnh at Industrial Plant

A leaking oxygen line exploded outside the RougeeSplant in Dearborn and destroyed 20 employeg icathe area. Five hundred employees were
evacuated from the plant. The fire department latdered a second round of evacuations, as a fgi@eary measure. No injuries were reported in the
incident.
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March 21, 2005 — Dearborn (Wayne County) — Explogibire at Industrial Plant

Spilled molten steel caused a fire and two explasion March 21, 2005 at a Dearborn steel planiriiig 10 people. A vehicle carrying molten steebwa
backing into a building at the sprawling River Reuigdustrial complex when some of its high-tempemtcargo sloshed out, causing the fire and
explosion.

August 9, 2005 — Romulus (Wayne County) — Chenttaht Explosion

A series of explosions and fires occurred at a étenplant in Romulus on August 9, 2005. Potehtiabxic soot was strewn across neighborhoods
surrounding the plant, and dangerous chemicalsestémthe hot rubble left by the explosions. Therg¢ caused evacuations within the cities of Romulu
and Wayne and caused an environmental health sttanas later determined that the debris strewmfthe plant was not toxic, and the fire was put ou
after two days of burning.

February 20, 2006 — Hamtramck (Wayne County) — &siph / Fire at Industrial Plant

Three people were injured after an explosion ahduastrial plant in Hamtramck. The explosion ocedrat a hydraulic pump station. The Hamtramck Fire
Department and Detroit Fire Department responde¢de@xplosion and were able to control the flames.

August 28, 2006 — Detroit (Wayne County) — Explosid-ire at Chemical Plant

Several explosions and a fire spread through a iciaéfacility on Detroit's east side. The fire séakin an aerosol decommissioning area. Three grapto
suffered injuries, and residents within a half-nafehe plant had to be evacuated for several hours

April 4, 2007 — Chesterfield (Macomb Co) — Explosid-ire at Plastics Plant

A fire at a plastics plant resulted in an explosiovolving at least 30 propane tanks. The explodinocked down phone lines, disabling the Chestierfi
Township 9-1-1 system. Police shut down 21 Mile&aoear Interstate 94, as firefighters struggletth Wigh winds, terrain obstacles, and nearby power
lines. There were no injuries.

August 4, 2009 — Clio (Genesee County) — Explosieine at Chemical Plant

Explosions and a fire occurred at a chemical pla@enesee County, resulting in more than 100idineérs battling the blaze at the facility. An evation
was ordered for a 2-mile wide radius around the filisplacing roughly 1,000 residents. The Envirental Protection Agency advised those in the avea t
keep their windows closed.

August 27, 2009 — Hamtramck (Wayne County) — Explos Fire at Chemical Plant

A fire and an explosion at a chemical plant forttegl temporary evacuation of hundreds of peoplesamd huge plumes of black smoke billowing into the
sky above Detroit. The fire began when a rail tarda ignited while being refueled. Drivers werédtto evacuate the service drive in that area ith bo
directions. About 300 homes in the Hamtramck Cdltweeising development adjacent to the plant wese alacuated. Amtrak passenger rail service was
suspended between Pontiac and Detroit. Amtrak pgesewere shuttled about 20 miles between thesdity charter bus. There were no reports of irgurie
October 20, 2009 — River Rouge (Wayne County) -&skpn / Fire at Industrial Plant

Billows of thick, black smoke could be seen foresilon October 20, 2009 after a fire engulfed amalspill nearly the size of a football field im a
industrial area southwest of Detroit. The blaz¢hatplant was largely contained to its outdoorageryard. A roughly 100-gallon oil tank also exdd
during the fire. Hazardous materials crews, envirental cleanup workers, and other emergency peesoesponded to the scene.

August 24, 2009 — Detroit (Wayne County) — Explosid-ire at Industrial Plant

A fire at a Detroit chemical company was causedhmmicals inside a heating oven that caused sexepédsions and the factory to be evacuated. Tke fi
created thick black smoke and could be seen iaittfer miles. One firefighter was taken to a heeslpivith minor injuries.

November 2, 2009 — Marysville (St. Clair Countyexplosion / Fire at Chemical Plant

Fire crews extinguished a blaze with thick plumgblack smoke at a welding supply company in Maifiesafter a series of explosions rattled the ngarb
neighborhood, injured a worker, and sent piecaneifl flying through the air. About 15 to 20 nearbgidents, Cleveland Elementary School and thetGra
Education Center, along with some nearby businesee® ordered to evacuate the area. Authoritiles dthers to stay inside and close the windows
because of the potential for airborne chemicalznitd teams surveyed the area for several hounsthéidlast and determined that the air qualityado
the fire did not endanger the residents. Everyoag allowed to return to their homes.

Selected Fixed-Site Hazardous Material Incidentsin Michigan Since 1976
January 22, 1976 — Saginaw (Saginaw County)

An explosion and fire at a farm supply shippingnpland grain tower killed five persons and injuié@iothers. Grain storage areas often contairhair t
becomes loaded with flammable dust and has a Fegtof an explosion being triggered from a sparkame.

October 7, 1977 — Midland (Midland County)

A chlorine gas leak valve burst on a tank at chahptant, producing a vapor cloud that incapacitateveral schools. A total of 1,500 students avodheer
5,000 residents were evacuated.

May 3, 1979 — Adrian (Lenawee County)

Curene 442 (a chlorinated hydrocarbon) leaked fagufant into the nearby sewers in a five block gaéecting the Raisin River.

April 23, 1981 — Swartz Creek (Genesee County)

A court-ordered hazardous waste site cleanup fdtoe@vacuation of 60 residents for one month. gdssibility of cyanide and acid mixing had prompte
the evacuation.

April 28, 1983 — Benton Harbor (Berrien County)

A chemical spill at a manufacturing plant (involgif,500 gallons of toluene di-isocyanate) forcexldiosure of M-139.

June 17, 1983 — Shelby Twp. (Macomb County)

A fire at a hazardous waste site caused six irguaie forced the evacuation of 1,200 people.

March 5, 1984 — Adrian (Lenawee County)

A fire at a plastics plant (involving polystyrerfejced the evacuation of 1,000 people from nearbjite home parks and a subdivision.

August 6, 1984 — Hamtramck (Wayne County)

A fire at a chemical plant involved exploding tardésanhydrous ammonia, forcing the evacuation &f B8ople from the scene. Several firefighters were
injured.
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May 12, 1988 — Detroit (Wayne County)

A chemical fire (involving sulfur chloride) at a mafacturing plant forced the evacuation of perdivirsg around the plant.

October 24, 1988 — St. Clair Shores (Macomb County)

A chemical spill at a plant injured 40 persons orded an evacuation of the site.

November 29, 1988 — Flint Twp. (Genesee County)
A fire at a plastics plant created a toxic plumet florced the evacuation of 75 homes. A totalbfigefighters were injured while fighting the biazand 20
required hospitalization.

April 22, 1990 — Egelston Twp. (Muskegon County)
A release of phosphorus oxychloride from a plaeated a toxic plume that covered a two-mile aresirig the evacuation of 1,000 people from two
mobile home parks.

March 27, 1998 — Brighton (Livingston County)

A fire at a plastics plant burned for 16 hoursyiitjg two persons, forcing the evacuation of 50 &snand closing of US-23 for several hours. Oie-tbf
the plant was destroyed.

October 29, 1999 — Livonia (Wayne County)

An explosion and flash fire at a chemical planeasked a plume of chromic acid over a nearby resaderea and freeway, forcing 40 people to seek
medical treatment at nearby hospitals. Persorismat quarter-mile radius of the plant were advigestay indoors and keep doors and windows cloged.
1.5-mile stretch of Interstate 96 was closed feesa hours, to allow for air monitoring and tegtin

January 12, 2000 — Livonia (Wayne County)

An ammonia leak inside a food processing plant @duwsn explosion and fire that tore out the sidehef building, injured three persons, forced the
evacuation of 12 employees, and closed nearby rfmadspproximately 9 hours. The cleanup effort wasplicated by the discovery that the leaked
ammonia had mixed with water, creating a solutibaramonium hydroxide that can cause severe bursgitpand eyes, and in some cases, death. An
environmental firm was brought in to clean up tbkion.

April 12, 2000 — Egelston Twp. (Muskegon County)

An explosion and flash fire at a chemical plantiiepl 10 persons and flattened part of the plambdyxction area. The explosion is believed to Haaen
caused by the chemical tetranitromethane, once tosetke rocket fuel. Although the plant neverdured the chemical, it may have been an unintended
by-product of the company’s herbicide productidie explosion shook buildings more than a mile ftbeplant and hurled sections of steel I-beams ont
the roof of a nearby factory more than 200 yardayawThe cleanup operation forced the evacuatidusinesses within a one-half mile safety zoneradou
the plant.

July 14, 2001 — Riverview (Wayne County)

An explosion at a chemical plant killed three plamtrkers, injured nine others, and forced the estion of 2,000 nearby residents. The explosion was
caused when methyl mercaptan — a colorless flanergad used in the manufacture of additives forkelnideed and pharmaceuticals and as an additive to
natural gas — seeped from a 25,000-gallon raidodrexploded at the plant. (Methyl mercaptanf@auasmelling gas that can be toxic to humanseéfthre
exposed to heavy concentrations for up to one hdexposure to small amounts of the chemical foresslvhours can cause headaches and burning
sensations in the eyes and throat.) The toxic @wroloud briefly threatened the city of Amherstlpin Ontario, Canada, but a wind shift reduced the
threat and the need to evacuate. Fire officiatbeiscene indicate the situation could have begrhnvorse had another nearby tanker containing yheth
mercaptan, and three others containing chlorirss ignited. Favorable wind conditions also helpadh the fumes away from surrounding communities,
reducing the need to evacuate more residents.

August 27, 2001 — Detroit (Wayne County)

A fire at a metal plating plant injured eight fiigfiters, forced the evacuation of residents withifive-block radius, and completely destroyed tlenfp
The fire, which continued to smolder for more tl2dnhours, consumed large tanks of cyanide, sulfgid, and other chemicals. Toxic fumes from tre f
forced a one-week closure of a local elementargaich

April 9, 2002 — Dearborn (Wayne County)

At least 15,000 gallons of oil was dumped into Eredroit and Rouge rivers, contaminating 27 milesloéreline. The oil was apparently dumped into a
Dearborn storm sewer, but the Environmental Prisbeddgency was unable to find conclusive eviderxedint to one polluter. Federal authorities spent
$3.7 million cleaning up the area.

July 7, 2003 — Linwood (Bay County)

A large industrial fire occurred at the Americancigging Company in Linwood. The fire involved butybber (approximately 1,000 bags of 1,000 Ibs.
each) and 200 barrels of fuel additives. Resideh#smobile home park were evacuated to a sagitot

February 1, 2004 — Sarnia, Ontario (St. Clair River

39,000 gallons of toxic chemicals leaked into theQair River near Sarnia, Ontario. Methyl ettigdtone and methyl isobutyl ketone, which are low
toxicity solvents, leaked into the river from anplenial Oil plant. Local residents were urged tivai@ from using the tap water for cooking, bathing
drinking, until the water could be tested.

October 16, 2007 — Melvindale (Wayne County)

Residents and three schools were evacuated afeskawas reported at a Melvindale chemical compaotaling nearly 3,000 evacuated residents.
Hydrochloric acid was released into an overflowtaarer, so it was not a direct spill. It was rekghéto a container and was contained by Hazmatdea
September 15, 2007 — Lowell (Kent County)

A fire and an explosion destroyed several connebteftiings at a Lowell factory. The fire affectedyaantity of 10% solution of sulfuric acid that was
between 5 and 10 thousand gallons. There was &wgoower the effect on groundwater, and on the lWlomwenicipal water supply. The blaze sent black
and gray smoke billowing high into the evening skigjble at least 10 miles away, and attracted heohslof onlookers. A half-dozen area fire departsien
from as far as East Grand Rapids and Belding, telpevell firefighters battle the blaze. There waeast one reported injury.

December 14, 2007 — Fraser (Macomb County)

A truck spilled 550 gallons of sulfuric and nitacid in Fraser, closing a boulevard. Local busieesgere evacuated and crews conducted a totalgezn
the area. The Clinton Township hazardous mateté@is arrived on the scene and determined thaf #fleotruck's contents had emptied, some of which
had run off the road and into a nearby sewer aathdKo one was injured in the incident.
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July 18, 2008 — Grand Blanc (Genesee County)

Residents near a Grand Blanc plant were evacuated several tanks filled with sulfuric acid caufjie. Police were called to the plant and mosthef t
fires were quickly under control. However, fireftghs were concerned about hazardous vapors initlam@ began evacuating residences and businesses.
One tank continued to burn from the inside, makintifficult for firefighters to put the flames aut

September 25, 2008 — Grand Haven (Ottawa County)

A small leak from a faulty plug in a one-ton sulflioxide tank, delivered to the Grand Haven wastemeatment plant, forced authorities to evacuate
about 75 homes for three hours. The plug had ayftlulead, allowing the liquid substance to escape immediately turn to gas. There were no reported
injuries or effects from the gas release.

March 9, 2009 — Detroit (Wayne County)

The Detroit Fire Department handled a chemical sfgban-up after an undetermined amount of sulfakide had leaked from a railroad car in southwest
Detroit. The leak happened at a city wastewatetriment plant just west of Zug Island. The car wasying about 90 tons of sulfur dioxide, but it was
unclear how much leaked out. A professional chehiiandling company oversaw the transfer of the raimg sulfur dioxide to another railcar.

July 10, 2010 — Monroe County

Southbound 1I-75 was closed during the early mortiogrs because of a chemical spill at a Toledostrail park. Although the spill was outside of the
state, there was still an effect upon one of Miahig major Interstate highways.

February 15, 2012 — Edwardsburg (Cass County)

An old fertilizer and bulk chemical facility burnetbwn in Edwardsburg, with thick clouds of smokioliing out for about two hours.

March 10, 2012 — Adrian (Lenawee County)

A large fire occurred at a plastics recycling fiagilcausing a nearby sports game at Siena Helditgersity to be called off at half-time in orderavoid

the risk of having smoke affect the spectatorsarbigresidents were asked to shelter indoors, atleethuge amounts of smoke generated from théglaz
8,000 square-foot structure. High winds madeifitefng challenging, and during the several hohat it took for more than a dozen area fire depamt
to contain the blaze, one firefighter received aaninjury and was transported to a hospital featment.

June 24-25, 2013 - Plainwell (Allegan County)

On June 24th an operational process within the Brugboratory Disposal, Inc. plant created a chernfeaction that resulted in a fire at the business
Their staff activated their contingency plans andtacted 911, bringing the Plainwell DepartmenPuablic Safety to the scene. Several additional fi
departments responded to the incident, and thevie extinguished by late afternoon. During ttghhhours, however, another chemical reaction chuse
the fire to rekindle. An evacuation ordered wasiéxl for the nearby residents and businessesséldmad fire was extinguished during the early mmayni
hours of June 25th. US Environmental Protectioerfy (EPA) and MDEQ staff were included in the cesge and investigation. The evacuation order
was lifted on the afternoon of June 25th.

Programs and I nitiatives

Note: Many of the programs and initiatives desiyme mitigate, prepare for, respond to, and recdr@n
hazardous material transportation incidents hagedtial purpose of also protecting against fixed-sdzardous
material incidents and some industrial accideAts a result, there is some overlap in the narrdfAregrams and
Initiatives” sections for each respective hazarthis redundancy allows each hazard section to stdoke,
eliminating the need to refer to other hazard eastfor basic information.

Superfund Amendments and Reauthorization Act (SARAe I
As explained earlier, the Bhopal, India tragedytidwéd a chain of events aimed at enhancing prdpass
activities to minimize the potential for a similavent to occur in the United States. On Octoberl®86 the
Superfund Amendments and Reauthorization Act (SARAS signed into law. A major SARA provision igl&i
lIl (the Emergency Planning and Community RightRieew Act, also known as SARA Title Ill), which
establishes hazardous material emergency planrépgrting, and training requirements for federéhtes and
local governments, and private industry. In Miemgthe SARA Title Il program is jointly adminisesl and
implemented by two state departments—the MichigaateS Police and the Michigan Department of
Environmental Quality.

The emergency planning provisions of SARA TitlerBljuire each state to establish a state emergesppnse
commission, emergency planning districts, and allemergency planning committee for each distridte state
commission and local committees are responsiblgfeparing and implementing emergency plans, a agel
receiving and disseminating copies of material tgafiata sheets, chemical inventories, and otheorte@nd
forms necessary for compliance under the Act. ddremunity right-to-know provisions of SARA Titlel llow
the public to access information on the hazardoaterals stored in their community, and the queastiof toxic
materials released into the environment.
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State Emergency Response Commission
The Michigan Emergency Planning and Community Righiknow Commission (commonly known as the State
Emergency Response Commission or SERC) was estathlis 1987 and then re-organized in 1994 and 1995.
consists of 17 members appointed by the Goverfibe membership includes several state agencieggetheral
public, and a variety of other groups and profesdidisciplines (including agriculture, industrghbr, education,
local government, and environmental protection stesvardship). The SERC is chaired and administeyeitie
Emergency Management and Homeland Security Divjsepartment of State Police (EMHSD/MSP), in
cooperation and conjunction with the Michigan Dép@nt of Environmental Quality (MDEQ). The primary
purpose of the SERC is to monitor SARA Title lltigities in the state and develop policy and ovedakction
for program administration. The EMHSD/MSP and MDIg€vide professional staff to assist the SERC in
carrying out Title 1l planning, training, exeraigj and reporting activities.

Local Emergency Planning Committees

One of the major provisions of SARA Title Ill isghestablishment of Local Emergency Planning Conaemstt
(LEPCs) for designated planning districts. The CERire responsible for developing emergency regpplasns
for communities that have facilities in their juistion subject to SARA Title Ill emergency plangin
requirements. The LEPC is the primary mechanigiougih which local SARA Title Il planning, trainingnd
exercising activities are implemented. Michigas B8 designated LEPCs — one for each of the 83tiesuend 5
in major cities. Nearly 2,800 facilities acrose #tate have been identified as being subjecttte [Mi emergency
planning provisions. A facility is subject to SARHtle Ill provisions if extremely hazardous subistas (as
determined by the U.S. Environmental Protectionfoyg are present at the facility in quantities mbbove the
minimum threshold quantities established in Sec3i0a of the Act. The map at the end of this sectimvides a
breakdown of Title Il (Section 302) sites by count

Individual firms doubtlessly vary a great deal leit safety records, just as they vary in the tyges$ quantities
of hazardous materials that they handle. Use 8f&ah be helpful since Section 302 sites can lzddcspatially
and then ringed with a buffer representing the tified evacuation zone. A vulnerability assessmeotild
primarily be based on the development that existhinvthat zone—especially if vulnerable populatoare
located within that area, such as schools, hospitdher medical facilities such as blood bankkidmey dialysis
centers, high-rise senior facilities, and day «aneters. The probability of a local incident migktassessed from
historical records of industrial accidents or cheahireleases. Wide variation in estimates is yikdepending on
whether the history of an entire industry or onfyagarticular site is used. Often, a local siteyrappear to have
an incident-free history, but the risk cannot beuased to be zero.

Hazardous Material Response Planning

Each Section 302 site must be covered by a comgnuesiponse plan that addresses the emergency mpdanni
requirements found under SARA Title 1ll. Inclusiof Michigan Firefighter Right-to-Know provisiond the
Michigan Occupational Health and Safety Act (19268®) is also encouraged in the planning guidamogiged

by the Emergency Management and Homeland Secunitgién, Department of State Police. The EMHSD/MSP
provides technical planning assistance to the LERCHEcilitate the development and maintenancehote
required plans. That assistance typically inclupless/ision of written planning guidance, interaotioith the
planning team, plan reviews, and limited finan@akistance (via federal grant funds) to offset dbsts of
preparing the plans. Each facility plan must adslé® following critical areas: 1) hazard idewafion (to
include chemical inventories, locations, releaséed®mn, and chemical-specific response informatiaz)
vulnerability map and analysis (to include a vultiility zone, special populations affected, andeptfacilities
and areas that may contribute to risk); 3) popoagprotective actions (to include warning, accesstrol,
evacuation and in-place sheltering); 4) responsequiures (to include both on-site and off-site etige and
equipment); and 5) a training and plan exercisirgy@m. The plans must be reviewed and commenged by
the Michigan SERC.
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The Michigan Department of Environmental Qualitydathe Michigan Department of Agriculture and Rural
Development provide technical information and plagnassistance in the areas of community-rightriovi,
material safety data sheets, chemical inventanegjent reporting, and (on a limited basis) incideleanup.

Hazardous Material Response Training

The Emergency Management and Homeland Securitysibivi Department of State Police, provides a widaya

of hazardous material response training progranositiin the Michigan Hazardous Material Training @entThe
Center provides training courses for individualsl @ompanies responsible for planning, inspectiesponse,
mitigation, and cleanup activities involving hazawmd materials. Specific subjects include: 1) cotmpaided
management; 2) hazardous materials chemistry; Zrlaus materials emergency response; 4) hazavaasie
worker compliance; 5) incident management; 6) h#mas materials monitoring/sampling; and 7) other
specialized hazardous materials-related coursds asihighway and rail cargo tanker handling, cadispace
entry, emergency medical services, and technicalue Courses are conducted at the Center inrigaasid at
various other locations throughout the state.

Federal/State Hazardous Material Response Resources
Even prior to the Bhopal, India incident in 198dere were numerous groups at the federal, statk)omal
levels, and in private industry, trained to deathwhazardous material incidents. Those groupsudclthe
National Response Team (NRT), Regional Responsend€®RTs), and state and local hazardous material
response teams. The Chemical Manufacturers Adsmtiastablished the Chemical Transportation Enrerge
Center (CHEMTREC) to provide 24-hour technical advio emergency responders. The National Response
Center (NRC), which operates much like CHEMTREC,swestablished to provide technical advice and
coordinate federal response to a hazardous maitecidént.

In Michigan, a 24-hour statewide notification systealled the Pollution Emergency Alerting SysterE AS)
was established for reporting chemical spills ® Erepartment of Environmental Quality. As a comparto the
PEAS, the Michigan Department of Agriculture andr&Development (MDARD) has established a 24-hour
Agriculture Pollution Emergency Hotline for use agri-chemical users to report fertilizer and peégdécspills.
Callers to the MDARD hotline gain immediate accesappropriate technical assistance, regulatorgiaqge for
remediation, and common sense approaches for atltygbe problem.

U.S. EPA Chemical Emergency Preparedness and Ri@véffice
The USEPA’s Chemical Emergency Preparedness Qfied>PO) provides leadership, advocacy and assestanc
to states, local governments, and private industryl) prevent and prepare for chemical emergsn@jerespond
to environmental crises; and 3) inform the pubbo@ chemical hazards that may be present in dogirmunity.
The CEPPO works closely with several Michigan si@gencies to implement and coordinate a number of
regulatory and non-regulatory programs designgaratect human health and the environment in Miahifyam
chemical accidents—including the SARA Title Il gram.

Resource Conservation Recovery Act
Not all facilities with hazardous materials fall dam the requirements of SARA Title lll. The Michig
Department of Environmental Quality (MDEQ) regutatever 8,000 small and large hazardous waste genera
under the federal Resource Conservation RecoverfRRCRA). The RCRA provides MDEQ with the authyprit
to control hazardous waste from “cradle to grawstiich includes the generation, transportation, tineat,
storage, and disposal of hazardous waste. Therhigiber of RCRA facilities in Michigan is indicagivof the
widespread prevalence of hazardous materials thautghe state.

Michigan Chemical Council
The Michigan Chemical Council is the primary tradsociation representing the chemical and alliddstries in
Michigan. As such, it works in partnership withetmational Chemical Manufacturers Association, the
Emergency Management and Homeland Security Divisfadhe Department of State Police (MSP/EMHSD), and
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other agencies and local governments to provideatiinal and community outreach services in the arfe
chemical awareness and safety. The Council prevaie important informational and coordination beidg
between Michigan’s chemical industries, federaltesand local regulatory agencies, and the public.

Chemical Awareness Week
Each spring, the MSP/EMHSD, in conjunction with ese¥ other state agencies, LEPCs, and the Michigan
Chemical Council, sponsors Chemical Awareness Wadls annual public information campaign focuses®
the hazards associated with the manufacture, toainsiorage, use, and disposal of chemicals; @)ptiograms
and systems in place to protect the public fromidestal chemical releases; and 3) community emesgen
response procedures for chemical accidents. Irdtomal materials on chemical hazards and safety ar
disseminated to schools, hospitals, nursing horo#®r interested community groups and facilitiesd ghe
general public.

Mitigation Alternativesfor Fixed Site Hazardous Material I ncidents

» Compliance with/enforcement of Resource Consematitd Recovery Act (RCRA) standards.

» Elimination of clandestine methamphetamine laberesahrough law enforcement and public education.

* Identification of radioactive soils and high-radanmeas

* Proper separation and buffering between indusdrighs and other land uses.

* Location of industrial areas away from schoolssmg homes, etc.

* Public warning systems and networks for hazardcatenal releases.

* Increased coverage and use of NOAA Weather Radiocfincan provide notification to the community
during any period of emergency, including largdest@zardous material incidents).

» Compliance with all industrial, fire, and safetguéations.

* Insurance coverage.

» Enhanced security and anti-terrorist/sabotage/disturbance measures.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtateSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedldonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrcination, MSP guidance has included the “Locakafe
Mitigation Planning Workbook” (EMD-PUB 207), whidh currently being updated for release by 2015t the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard pyior
information as it has been reported in local hazraitthation plans. Here, it will merely be notdtht hazardous
material incidents were identified as one of theshwignificant hazards in the county hazard mitagaplan for
St. Clair County. (Various communities within atliunties may have designated this hazard adisigmt, but
the local concerns do not necessarily make thertiamare serious than other ones faced at the cdemy.) In
the case of the City of Port Huron (and St. Claufity, in which it is located) the key distinctisaems to be the
proximity of the very large “Chemical Valley” site Sarnia, Ontario. This site is located just asrthe St. Clair
River, and small-to-moderate scale hazardous rahtezieases are frequently reported from this sisejally
going into the waters of the river. According to @nline emergency management plan for the Cit$yamia
(page 14), a reciprocal aid agreement is in plaitie tive City of Port Huron. The Ontario Hazard Asés was
examined as part of the MHMP update process, asities that Sarnia has “the largest cluster dglitfes that
produce or use large quantities of chemicals ina@arf
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SARA Title Il Sites in Michigan

Source: Michigan Department of Environmental Quali

No. of SARA Title Ill Sites by LEPC
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NUCLEAR POWER PLANT EMERGENCIES

An actual or potential release of radioactive mé&kat a commercial nuclear power plant, in suftict
guantity to constitute a threat to the health aatesy of the off-site population.

Hazard Description

Though the construction and operation of nucleavgrglants is closely monitored and regulated eyNiclear
Regulatory Commission (NRC), accidents at thesetplare considered a possibility, and appropriateite and
off-site emergency planning is conducted. An amgcidcould result in the release of potentially dangs levels
of radioactive materials into the environment andld affect the health and safety of the publicnlivnear the
nuclear power plant. A nuclear power plant acdidamght involve both a release of airborne radivect
materials and radioactive contamination of the mmment around the plant. The degree and area of
environmental contamination could vary greatly, elgpng on the type and amount of release, and dather
conditions that are present. Response to a nupteaer plant accident requires specialized persowhel have
been trained to handle radioactive materials safelyo have specialized equipment to detect and taoni
radiation, and who are trained in personal radmag¢ixposure control.

After a period of decline following the 1979 Thrgide Island accident and the 1986 incident at Chbyh there
is a recent renewed interest in nuclear energyuseci could partially address problems of dwingllail reserves
and global warming, with far fewer emissions ofagrieouse gases than the use of fossil fuels. Hawtheeuse
of nuclear power is controversial because of tlablems of storing radioactive waste for indefirperiods, the
potential for radioactive contamination by accidentsabotage, and the possibility that its use caulsome
countries lead to the proliferation of nuclear waap As the chart below shows, the United Statedyzes the
most nuclear energy of any country in the world, thany other countries actually use nuclear enasgg larger
percentage of their overall energy production.

Nuclear Electricity Generation by Country: 2008

Country Production (Billion % of Country Production (Billion % of

Kilowatt Hours) Country’s Kilowatt Hours) Country’s
Energy Energy

Argentina . 6.2% |[Korea RO (Soutl 35.6%
Armenia 2.3 39.4% [Lithuanie 9.1 72.9%
Belgium 43.4 53.8% [Mexica 9.4 4.0%
Brazil 13.2 3.1% [Netherland 3.9 3.8%
Bulgaria 14.7 32.9% [Pakistal 1.7 1.9%
Canada 88.3 14.8% [Romanii 10.3 17.5%
China 65.3 2.2% |Russi 152.1 16.9%
China: Taiwan 39.3 17.1% [Slovakic 155 56.4%
Czech Rep. 25.0 32.5% [Slovenii 6.0 41.7%
Egypt 0 0%  [South Africe 12.8 5.3%
Finland 22.1 29.7% |Spair 56.5 18.3%
France 419.8 76.2% [Swedel 61.3 42%
Germany 140.9 28.8% [Switzerlant 26.3 39.2%
Hungary 13.9 37.2% [Turkey 0 0%

India 13.2 2.0% |Ukraine 84.5 47.4%
Indonesia 0 0%  |United Kingdon 48.2 13.5%
Iran 0 0%

Israel 0 0%

Japan 241.3 24.9%

Korea DPR (North) 0 0%

Hazard Analysis

With three commercial nuclear power plants curgeaperating in the state, emergency preparednassjisred
in all potentially affected jurisdictions.Michigan’s three commercial nuclear power plants &y the Enrico
Fermi-2 plant near Monroe; 2) the Donald C. Coa@npinear Bridgman; and 3) the Palisades plant Gegert.
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A fourth plant, the Big Rock Point plant near Ckadix, was closed in 1997 and then decommissidngidspent
fuel is still stored on-site in dry casks and wgtbbably remain there quite a while. The Davis€geruclear
power station near Toledo, Ohio has several Mighigaunties within its Secondary Emergency PlanZioge
(EPZ), requiring coordinated planning between Mielm and Ohio. The commercial power plant facitae
located on the map at the end of this section. ¢Haet below shows the amount of nuclear powerNMiahigan
has generated since 1960.

Nuclear Generation in Michigan, 1960 through 2003
(Million Kilowatt Hours)
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Source: Energy Information Administration, Stateefyy Data Report 1999, Electric Power Annual (Viedul, 2001), and EIA Survey Form 206

Federal, state and local governments and utilinggrenel take extensive precautions to ensure dhatld a
nuclear accident occur, its impact on the safetywaell being of the general public and the envirentrwill be
minimal. These precautions include the developnaer continual testing of emergency plans, trainfig
response personnel, coordination of response actaomd development and dissemination of emergenbiicp
information. A regular series of large, interagewlcills and exercises takes place for each nugbsmt, and
each plant has two designated emergency planningszeprimary (within a 10 mile radius) and secondary
(within a 50 mile radius)—to handle all possibleidents and response activities that could be ipatied, both

in the short-term and the long-term.

Impact on the Public

A nuclear power plant accident would tend to pasitéd threats, directly involving the environmemtd public
over a distance typically no greater than 10 maesy, even in the most severe U.S. events. Evaouand
contamination may occur within this limited distarfcom the plant, and any more far-reaching efféetg. food
chain contamination) would vary with weather coiutis and the extent and type of radioactive releaBeais
hazard has been extensively studied and prepargdlimving the likely impacts on the public to b#iciently
assessed and addressed, should an event occur.

Impact on Public Confidence in State Governance

A nuclear power plant emergency may severely affedilic confidence in state government if it result

significant environmental harm, displacement, osuedties. Although the odds of this happening s,

nuclear power is poorly understood by many U.Szeits, many of whom may be expected to misinteipoét
the nature of the industry as well as the effettaraccident, and to perceive that any signifidaiures are
likely the result of inadequate governmental oygrsand regulation.
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Impact on Responders

Due to pre-planning, training, and exercising, elear power plant accident offers the opporturotyse planned
staging areas, from which to handle equipment, egtote clothing, medical treatment, decontamination
provision and sheltering needs. Responder expdsuradiation should not need to exceed amountshiiae
been mandated by law and by workplace regulatiofiSxtensive procedures and regulations are in ptace
minimize those types of risks.)

Impact on the Environment

A nuclear power plant accident could result in itlease of potentially dangerous levels of radisagnaterials
both in the air and around the plant. Contamimatiay occur from radioactive gases, liquids oripiag. Some
possible accidents at nuclear power plants posk dar severe environmental contamination, anddbgree and
area of this contamination could vary greatly delyegm on the type and amount of radioactivity, amdtbe

weather conditions.

An accidental release of large amounts of radigaatontamination could contaminate many areasraf far
long periods of time, making it unusable for humamdlife species, and natural vegetation. Themmaason is
due to radioactive materials comprising unstabi¢opge elements that decay over a long period aé.tiBome
isotopes can decay quickly, while others take § l@mng time to stabilize. Certain radioactive edats such as
plutonium can remain hazardous for thousands afsy@aaking re-use of an area difficult or hazardoNsiclear
reactors produce high level waste (an actual dieagon) in the reactor core that is highly reaetand thermally
hot, presenting handling, transportation, and geraroblems. Radioactive contamination may affezrby
water bodies, rivers, etc. and damage the envirahared its aquatic life. Radioactive material tfees potential
to seep deep into the ground and water table.

Significant Nuclear Power Plant Accidents
Worldwide, four nuclear power plant accidents raskmost significant in the history of the nucleawpr era:

September 29, 1957 — “Kyshtym Disaster” near Chehsgk, Russia

The Mayak Nuclear facility, which was a nuclearlfteprocessing plant located in the sealed-off tdkat is now called Ozyorsk. (Kyshtym was, at the
time, the officially named city that was locatedcharest to the disaster.) An exploding chemical thlalsted radioactive materials skyward, which ddft
with the winds to the northeast. Materials frons thlast were scattered for about 200 miles alotigeawhere the winds blew, and contaminated tlea ar
with caesium-137 and strontium-90. An estimate6,200 persons were exposed to radioactive mates&gla result, and twenty communities were
eventually resettled away from this contaminationez The full extent of this event was only reeeaio the public decades later, starting in thed$97

March 28, 1979 — Three Mile Island, Harrisburg Psfwania

On March 28, 1979, the most serious nuclear reaxtadent ever to occur at a commercial power glatthe United States took place at the Three Mile
Island nuclear power plant near Harrisburg, Pemasyh. This incident resulted from a plant maltiort, combined with operator overrides of automatic
safety systems. These errors resulted in a pamgitiown of the reactor core. Ultility, state, dockl personnel implemented response plans to girtiie
public in the area around the plant, while on-sfferts were undertaken to cool the reactor ansigieany possible release of radioactive mateifdhile

this accident did not result in any off-site heatmsequences, it had a major impact on emergdannpipg regulations in the United States.

Following the accident, new federal regulationsemeritten to mandate specific activities by bothsitle and off-site emergency response organizations
These more stringent federal regulations aimednptaving emergency planning efforts at nuclear poglants and providing for additional plant safety
systems. Among the new regulations was NUREG G&MA REP-1, which forms the basis for state andalaovernment planning, training, and
emergency exercises. The U.S. Environmental RioteAgency (EPA) also issued new guidance on enwirental monitoring and protective actions.

April 26, 1986 — Chernobyl, Ukraine (then part ioé Soviet Union)

On April 26, 1986 a Soviet nuclear reactor at Chbyh Ukraine suffered a steam explosion while earithg experimental testing. This explosion, amel t
ensuing fire in the graphite core of the reacteleased radioactive debris into the upper atmosphdtere wind currents dispersed it around thedwvorl
Other radioactive material was deposited in areasra the plant site, contaminating the land ardi foThe high levels of radiation on-site killed @ant
workers and firefighters. The World Health Orgaian and other public health agencies are stitlyhg the effects of the accident on public healtthe
Ukraine and nearby areas.

The long-term impacts of this accident are contigubday. The area within a 30 kilometer (20 milgius around the plant is heavily contaminateith wi
radioactive material, and most of those who hadipusly resided there have not returned. Soil ammation does not allow the consumption of crops
grown in these areas. Because residents had cedstontaminated crops and milk, studies have iteficsignificant increases in childhood thyroid eanc

in the region around the plant. 4.5 million pesaontinued to live in less-severely contaminatedsin Ukraine, Russia, and Belarus. One of tam
lessons learned from this accident is the needddy impoundment of suspected food and milk thay llave been contaminated. The EPA has revised its
guidelines for environmental monitoring in affecta@as as a result of the Chernobyl experience.

While an event of this nature is not physicallygibke at a U.S. reactor due to differences in @adé¢sign and safety systems (for example, ther@igt
reactor did not have a containment building), thené did impact U.S. emergency planning regulatiohsssons learned from this accident have been
incorporated into federal guidance (e.g., EPA 4fifestion Pathway Protective Action Guidance). Addal emphasis has been placed on the ingestion
pathway aspects of nuclear power plant emergeneicises.
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March 11, 2011 — Japan

On March 11, 2011 a 9.0 magnitude undersea megattearthquake occurred near Tohoku, Japan. Tleergpir was approximately 43 miles east of the
Oshika Peninsula of Tohoku and the hypocenter was anderwater depth of approximately 20 milesves the most powerful known earthquake to have
hit Japan, and one of the five most powerful earsth@s in the world since modern record-keeping &gd 900. There were multiple foreshocks, as well
as hundreds of aftershocks of a 4.5 magnitude eatgr. The earthquake triggered extremely desteitsunami waves of up to 40.5 meters high, and in
some cases traveling up to 6 miles inland in Tohdlhe Japanese National Police Agency has confiffagaf 2012) 15,854 deaths, 26,992 injuries, and
3,155 people missingis well as 129,225 buildings destroyed, and 945¢@#8agedThe earthquake and tsunami caused extensive aedesstvuctural
damage in Japahgeavy damage to roads and railways, fires in maegsa and a dam collapse. Around 4.4 million hoolsishin northeastern Japan were
left without electricity. The earthquake also mov#ehshu 8 feet east and shifted the Earth on itsaaxestimated 4 to 10 inches.

In addition to loss of life and destruction of @tructure, the tsunami caused a number of nuatsadents, primarily equipment failures, the redeas
radioactive materials, and level 7 meltdowns atetmeactors in the Fukushima | Nuclear Power Riantplex. The Fukushima |, Fukushima Il, Onagawa
Nuclear Power Plant, andRai nuclear power stations, consisting of a tofa¢leven reactors, were automatically shut dowiofghg the earthquake.
Three nuclear reactors suffered explosions dug/doogen gas that had built up within their outentainment buildings after cooling system failur@s.
Fukushima | and Il, tsunami waves overtopped sdawald flooded the entire plant, including low lyigenerators, electrical switch gears, and external
pumps for supplying cooling seawater. The plandisnection to the electrical grid was broken becalisgsunami destroyed the power lines. All poveer f
cooling was lost and the reactors started to oegrfrem the natural decay of the fission productsated before shutdown. The flood destroyed diesel
backup power systems, leading to severe probleifislatshima |, including three large explosions ewloactive leakage. Flooding with radioactive wate
also prevented access to basement areas wheresregere needed. Officials from the Japanese Muaad Industrial Safety Agency reported that
radiation levels inside the plant were up to 1,8i@@es normal levels, and that radiation levels idetshe plant were up to eight times normal levels.
Residents within a 12 mile radius of the Fukushinduclear Power Plant and a 6 mile radius of thkushima Il Nuclear Power Plant were evacuated.
There were associated evacuation zones that affaaredreds of thousands of residents.

An April 7, 2011 aftershock caused the loss of ewtepower to Rokkasho Reprocessing Plant and Hidas Nuclear Power Plant, but backup generators
were functional. Onagawa Nuclear Power Plant lost 8 external power lines and lost its coolingdtion for as long as 80 minutes. It was also rebr
that radioactive iodine and cesium was detectatidrtap water in several nearby areas. Radioastieatium was detected in the soil in some planes i
Fukushima as well. It was estimated that the reledsdangerous radioactive isotopes of iodine agmluen from Fukushima reached almost the same
emission levels as those from Chernobyl in 198&dRaroducts were also found to be contaminatecabipactive matter in several places and food grown
in the area was banned from sas.the nuclear crisis entered a second month, expsrognized that Fukushima | was not the worsteau accident ever
(compared to Chernobyl, which was worse) but it was most complicated, due to the multiple reactovelved. Later analysis indicated that three
reactors (Units 1, 2, and 3) had suffered meltdoantscontinued to leak coolant water three montties the initial events.

Experts have said that a workforce in the hundmrdsven thousands would take years or decadegam elp the area. It was announced that the plant
would be decommissioned once the crisis was oty [Estimates placed insured losses from the gaatte alone at US$14.5 to $34.6 billion. The overal
earthquake and tsunami event cost is estimatetibMorld Bank to be US$235 billion, making it theshexpensive natural disaster on record. Even the
United States suffered damage because, in Calif@amil Oregon, up to 8 foot high tsunami surgesdrite areas, damaging docks and harbors and causing
over $10 million in damages.

Michigan experienced a significant nuclear pow@npincident in 1966, although nothing along tmesi of the
Chernobyl, Three Mile Island, and Japan accidenterims of scope, magnitude, or severity:

October 5, 1966 — Enrico Fermi-1, Monroe Countychijan

Although Michigan has never experienced a significauclear power plant accident that involved drsiié release of radioactive material, on Octdher
1966, a serious incident did occur at Detroit Exdisdhen-new Enrico Fermi Atomic Power Plant neamkbe (commonly called Fermi-1). Fermi-1 was an
experimental breeder reactor designed to demoaegtratfeasibility of liquid fast-metal breeder readechnology. On October 5, a metal flow guidside
the reactor broke off and blocked the flow of sadicoolant in the space below the reactor corea Aesult, approximately 1% of the fuel melted. Tinel
damage caused the release of some radiation iat@é&ttor containment building; however, no ofé-sélease occurred. The plant was eventually regai
and it operated for a short period until it wasmp@nently shut down in 1972. The fuel and relatedienials were removed and sent to a federal govenhm
facility in the mid-1970s. The Enrico Fermi-2 nemt power plant opened next door in 1988.

March 5, 2002 — Davis-Besse, Oak Harbor, Ohio

An incident occurred on March 5, 2002 at the D&&sse Nuclear Power Station in Oak Harbor, Ohionwhaintenance workers discovered that corrosion
had eaten a football-sized hole into the plantter vessel head. Although the corrosion did eatllto an accident, the Nuclear Regulatory Comuonissi
kept the plant shut down until March 2004. The Wistice Department investigated and penalizedumer of the plant $28 million in fines for safetyd
reporting violations related to the incident. ThR®lalso imposed its largest fine ever, more thamifiton, against First Energy for the actions theat to

the corrosion.

In February, 2014, the Davis-Besse Plant has teanijobeen shut down for maintenance operatioriss hot
known when the plant will reactivate, but there plians to spend at least $600 million to upgradeplant. The
plant is currently licensed until 2017, and a sgst@d renewal of that license would be good foadditional 20
years.

Programs and I nitiatives

Since the Three Mile Island accident in 1979, fatjestate and local governments have developediatbta
radiological emergency response plans for eacheaugower plant based on NUREG 0654/FEMA REP-1 and
subsequent federal regulations and guidance. Tlass are exercised on a biennial basis and arewed by

the Federal Emergency Management Agency (FEMA)thadNuclear Regulatory Commission (NRC).
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Ownership and use of radioactive materials isthtrregulated by the federal government. Nucleawngr plants
must follow strict building and safety codes. Matestorage, use, and waste management practieestractly
monitored. In 1977, President Carter placed a tadtem on the shipping of spent fuel from commdroiaclear
power plants to burial sites or spent-fuel repretegcenters. Spent fuel is now stored at thetda@ in spent
fuel pools or dry cask storage facilities until teeue of permanent nuclear waste disposal isvedol

Response to a nuclear power plant accident in igashis the joint responsibility of the plant owngérator and
the federal, state, and local government. Statelaral governments implement protective actiond ather
preparedness and response activities, based oNubtlear Accident Emergency Action Level Classificat
System. In most cases, the Primary Emergency Pigrifone (EPZ) around a nuclear power plant is 1@sn
Within this zone, plans are developed to proteetpihiblic through in-place sheltering and evacuaiioithe event
of an accident. The area within the Primary EPZnabich protective actions are implemented will degpen the
type and amount of radioactive material released,cn weather conditions. The Secondary Emergelaynihg

Zone, consisting of a 50-mile radius around moantd, exists for planning considerations which &irprevent
radioactive contamination of the food chain.

International Nuclear Event Scale (INES)

The International Nuclear Event Scale is a sevafedevel system that is designed to describe esevdrity in

terms of a logarithmic scale in which each leveieis times more severe than the preceding oner &feezero

level classification (denoting no significant theahere are then three levels of “incident” awndrflevels of

“accident,” with the most serious being classifeeia 7 (major accident). The selection of a lewelaf given

event is based on three parameters: effect on @ewghe environment, loss of protective radiatianriers, and
loss of any of the layers of safety systems. Thenee only been two Level 7 accidents (Chernobyl986 and

Japan in 2011) and only one Level 6 accident (Maya957, also in the former Soviet Union). Thtexel 5

accidents have also been classified—the Windscede (Bnited Kingdom, in 1957), the Three Mile Isthn
accident in 1979, and the Goiania accident (Br&zill 987, which is described in the Terrorism setif this

document, within the subsection that assesseslogdial attacks).

Radiological Emergency Preparedness (REP) Program
The Radiological Emergency Preparedness Programsjgonsible for the development and implementation
Michigan's Nuclear Facilities Emergency Managenidanh, and for the nuclear accident aspects of tiohilyan
Emergency Management Plan, including the DepartmeBnvironmental Quality’s radiological responétigs
to respond to accidents or emergencies at any ofiiyin's commercial nuclear power plants. Thefetefare
conducted in cooperation with other state agenaied under the overall emergency response coordimati
responsibilities of the Michigan Department of 8tBblice. Program staff also interacts with nucfgant utility
staff, and personnel from the U.S. Nuclear Regaya@ommission, concerning the day-to-day operatiohs
nuclear power reactors to ensure radiological ptimte for the public and the environment.

Potassium lodide (KI) Distribution
The possibility that radiation could be releaset ithe environment during a radiation emergencghsas a
nuclear reactor accident, has been a concern &syeél'he major concern with exposure to whole-lbradijation
or to heat and debris from a radioactive explos®massive tissue damage and death from the egplosi
Radiation-related thyroid cancer is another poss#ffect of exposure if radioactive iodine (radwie) is
released by the accident. It can take 10 yeansooe after exposure for the thyroid cancer to dgwebut it may
then require surgery or chemotherapy. Taking paias iodide (KI) pills in the immediate aftermatti o
radioiodine exposure can reduce the risk of sutesggtyroid cancer. The pills protect the thyraiohf radiation
poisoning for 24 hours, which is usually enoughetito evacuate to safety. Though the pills won'tgmioagainst
the other harmful effects of radiation exposureythre so effective at preventing thyroid canceised by this
type of radiation that many people and organizatiseve begun purchasing and stockpiling supplig¢sisfover-
the-counter tablet as a precautionary step. Téeré government has asked states to consideiidtibdtion of
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potassium iodide pills to people who live within fflles of nuclear plants, as a precaution againstvere
nuclear accident. About 220,000 people in Michitya within 10 miles of the state’s three nucleawer plants.
People living or working within 10 miles of any thie three nuclear power plants are able to re@ewaucher for
a 20-pill pack of potassium iodide (KI pills) atamby pharmacies, free of charge.

Hazard Mitigation Alternativesfor Nuclear Power Plant Emergencies

» Arrangements for designated shelters and accidemimg systems.
* Increased coverage and use of NOAA Weather Raduicfwcan provide notification to the
community during any period of emergency, includitant accidents).

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtateSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedlonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrdination, MSP guidance has included the “Locakatd
Mitigation Planning Workbook” (EMD-PUB 207), whiah currently being updated for release by 2015t the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard ipyior
information as it has been reported in local hazaitiation plans. Here, it will merely be notdtht nuclear
plant emergencies were identified as one of thet migaificant hazards in the local hazard mitigatian for
Cass County.
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Nuclear Power Plants in Michigan

Nuclear Power Plants
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HAZARDOUS MATERIAL INCIDENTS: TRANSPORTATION

An uncontrolled release of hazardous materials mytransport, capable of posing a risk to life, hieasafety,
property, or the environment.

Hazard Description

As a result of the extensive use of chemicals in smciety, all modes of transportation — highwasjl, rair,
marine, and pipeline — are carrying thousands ahitius materials shipments on a daily basis thrdoggal
communities. A transportation accident involving/ane of those hazardous material shipments cmaude a
local emergency affecting many people.

Hazard Analysis

Michigan has had numerous hazardous material toatajon incidents that affected the immediatenitgiof an

accident site or a small portion of the surroundiogymunity. Those types of incidents, while protdgic for

the affected community, are fairly commonplace.eylare effectively dealt with by local and statecegency
responders and hazardous material response tdaarger incidents, however, pose a whole new setablems
and concerns for the affected community. Largdesoaserious hazardous material transportatioidémts that
involve a widespread release of harmful materialh@ve the potential for such a release) can adlenmnpact
the life safety and/or health and well-being ofstadn the area surrounding the accident site, #sas/¢hose who
come in contact with the spill or airborne plumia addition, damage to property and the environnoamt be
severe as well. Statistics show that almost atitdous material transportation incidents are #salt of an
accident or other human error. Rarely are thegedsimply by mechanical failure of the carryingsed.

Being surrounded by the Great Lakes, one of thet mlasgerous hazardous material transportation ectid
scenarios that could occur in Michigan would b@idl er release of oil, petroleum or other harmfuterials into
one of the lakes from a marine cargo vessel. @ncimcident, if it involved a large quantity of regtl, could
cause environmental contamination of unprecedemrmgortions. Fortunately, the Great Lakes statesking in
partnership with oil and petroleum companies aroprivate industry, have taken significant stepgnsure
that a spill of significant magnitude is not likely occur on the Great Lakes. (See the Programhdratiatives
section for more information.)

(Note: Pipeline transportation accident issuesaddressed in the Petroleum and Natural Gas PgaAlicidents
section of this document. Refer to that sectiansfeecific information on that hazard. For an assent of the
various types of potential impacts from this hazaptbase refer to the introductory section on hdmas
materials, preceding the section on fixed site tthmas materials, earlier in this document.)

The maps at the end of this section illustratentlagor railroads, highways, and Great Lakes porthénState of
Michigan. These transportation links and nodesehthe greatest probability of experiencing a haxaasd
material transportation incident. Although theagest risk involving hazardous materials comes floghway
and rail shipments, a petroleum or chemical spilltioe Great Lakes could have disastrous consegsidoce
shoreline communities, recreational areas, tourigng the environment. Fortunately, only about 3®@lb
shipments on the Great Lakes involve petroleumhengcals, and most of those are through the Pddetroit.

Significant Hazardous Material Transportation Incidents

Michigan has been fortunate not to have a largeescerious hazardous material transportation emtid
However, Michigan has had numerous smaller-scatardaus material transportation incidents that irequa
response by local fire departments and hazardoteriadaeams, and many events also required eviaogaand
other protective actions. As a major manufactunser, and transporter of hazardous materials, iyachwill

always be vulnerable to the threat of a seriousiftinus material transportation incident.
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From 1994 through 1998, local fire chiefs in Michiigreported a total of 730 hazardous material antiglon the
Michigan Fire Incident Reporting System (MFIRS).f tBose 730 reported incidents, approximately 2%30
(about 200 incidents) involved some form of motediz/ehicle transportation. That figure representswverage
of one reportable hazardous material transportaticident statewide approximately every 9.1 dafjéote: 1998
is the last year for which statewide hazardous rizdt@cident response statistics are available.)

A reportable hazardous material incident is oneftirch all three of the following conditions apply} a material
is present that is suspected to be something ttharordinary combustible by-product material;l8) material is
in such a state, quantity or circumstance thakeftfunattended, it is presumed to pose a thredifdphealth,
property or the environment; and 3) special haassdoaterial resources were dispatched or usedhontds have
been dispatched or used, for assessing, mitigatimganaging the situation.

Selected Significant Hazardous Material Transportation I ncidentsin Michigan since 1978
February 4, 1978 Woodland Park (Newaygo County)

A freight train derailment caused a chemical spiilethylene oxide, carbolic acid, methylene chleyidnd phropheline oxide. A total of 50 personsewe
evacuated from the vicinity of the accident scene.

July 31, 1978 Milan (Monroe County)

A fuel tanker accidentally pumped 1,000 gallonga$oline into Milan’s sewer system, resulting ineaplosion. A total of 1,500 persons were evaalate
from a 50 square block area until the system cbalddequately flushed out to prevent the threatiditional explosions.

August 27, 1978 Farmington Hills (Oakland County)
A commercial van containing radioactive materiaidium 192) was involved in an accident. The vaught on fire, prompting fears of a serious
radiological incident. Traffic was re-routed arduthe accident site until it was determined thateadkage of radioactive material had occurred.

January 11, 1979 Frankenmuth Twp. (Tuscola County)
A freight train derailment involving liquid petralen gas forced the evacuation of 75 persons initiieity of the accident site.
June 22, 1979 Newaygo (Newaygo County)

A freight train derailment caused a chlorine Idadt teventually sealed itself. A total of 300 pesswere evacuated as a precautionary measure.

November 12, 1979 Holland Twp. (Ottawa County)
A freight train derailed, causing a spill of hydergfluoride. The accident prompted the evacuaifdh 500 persons.

February 18, 1981 River Rouge (Wayne County)

A freight train derailed, carrying 56,000 gallorfsliquid propane gas, and resulted in a precautipeaacuation of over 6,000 persons. Fortunately,
serious spill was averted.

February 27, 1981 Dayton Twp. (Tuscola County)

A freight train derailed, spilling hydrochloric a&ciliquid petroleum gas, isobutane, and butylefiee derailment prompted the evacuation of 60 parson
living in the vicinity of the accident site.

August 7, 1981 Bridgman (Berrien County)

A freight train derailment resulted in a spill ddidurosulfonic acid, which formed a vapor cloudttfuaced the evacuation of 1,000 persons. A Faleee
trooper died as a result of breathing the toxicdam

March 15, 1982 Fruitport Twp. (Muskegon County)
A freight train derailment caused a spill of chimriand caustic acid, forcing 600 persons to evadhataccident vicinity.
April 11, 1982 St. Joseph (Berrien County)

A freight train derailed near St. Joseph, causisgitof ethylene benzoil and benzine. The aatigrompted the evacuation of 500 nearby residemtis
the spill could be contained and cleaned up.

December 28, 1982 Chesterfield Twp. (Macomb County
A tanker truck began leaking nitric acid, whichukésd in 12 injuries from product exposure and éarthe evacuation of 1,200 persons in the surrogndi
area, due to the toxic fumes.

February 1, 1983 Coopersville (Ottawa County)
A gasoline tanker truck rolled over on 1-96 neaog@ersville, resulting in a spill of 9,000 gallonfsgasoline. The gasoline then caught on fire,ifgy¢he
closure of 1-96 for several hours until the firailtbbe suppressed and the site cleaned up ande@sto

October 12, 1983 Fraser (Macomb County)

A tanker truck overturned, spilling 5,000 gallorfstethyl amyl ketone. The spill forced the eva@mabf 600 persons, and M-97 and 14 Mile Road were
closed until the spill could be cleaned up andsiteerestored.

October 12, 1984 Thompson Twp. (Schoolcraft Caunty

A gasoline tanker truck swerved to avoid hittingciool bus and rolled over, spilling approximatgl§00 gallons of gasoline and 1,000 gallons ofelies
fuel. The accident prompted the evacuation of &@3gns until the spill could be cleaned up andsiteerestored.

April 25, 1989 Highland Twp. (Oakland County)

A freight train thought to be carrying hazardougerials derailed, prompting the evacuation of restd within one half mile of the accident site I{iring

a high school). It was later determined that trktcars were not filled and only material substamsidue was present in the cars. However, emeyge
workers at the scene felt the remaining residuegasdanger to the community. The accident siteadeaned up and the evacuees were allowed taretur
later that day.
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July 22, 1989 Tittabawassee Twp. (Saginaw County)

A freight train carrying a variety of hazardous eréls derailed near Freeland, causing two ras tarcatch on fire and forcing a weeklong evacuatib
over 1,000 residents. One home near the accidenwas destroyed by the fire. After the fire vextinguished one week later, the site was cleaneldize
contaminated soil surrounding the site was excalvaiel transported to a hazardous waste landfifter all hazardous conditions and health concerere
alleviated, the evacuation was lifted and evacueze allowed to return to their homes.

July 29, 1989 Otsego/Bailey Twps. (Otsego County)

A semi-trailer carrying acetic acid, potassium loydtie and ammonium thiocyanate rolled over on |{@5t south of Gaylord. The accident caused the
evacuation of approximately 150 people from nedrbyes and businesses. Traffic on I-75 had to tweited for the duration of the 12-hour event. No
injuries were reported.

January 12, 1990 Buena Vista Twp. (Saginaw County)

A semi-tanker carrying 5,000 gallons of gasolind &000 gallons of diesel fuel overturned due yor@ads and high winds. Approximately 2,500 gadlon
of diesel fuel spilled into the drain system araléled an estimated % mile before it could be died removed by an environmental cleanup contractor
The spill prompted the evacuation of approximat#@ persons in a half-mile radius. The evacuated was re-opened 12 hours later, after the cleanup
was completed.

March 12, 1990 Dearborn and Detroit (Wayne County)

A leak of the chemical copper chloride from a dativtruck prompted the evacuation of several hoamesbusinesses on the Dearborn-Detroit border. No
injuries were sustained in the incident, but thadway was closed for several hours while cleanugradjpns were completed. Copper chloride is a
corrosive that is hazardous to touch, and the furaascause respiratory problems.

September 16, 1990 Bay City (Bay County)

The tanker vessel Jupiter exploded and caughtwiirde moored in Bay City's harbor. The vessel weasrying approximately two million gallons of
unleaded gasoline. The fire burned for severabdafter the fire was extinguished, the remaingegroleum product had to be pumped out of the cargo
hold—a difficult and risky task—and sent to a tneert facility. This incident created a concerntfue safety of the residents in the vicinity of fire, for
response personnel who had to extinguish a shigfoar and for the river environment. In additisiver commerce was disrupted for an extendedgeri
of time because of the incident. A Governor's Egeecy Declaration was granted to provide supplealestite assistance in the containment and
suppression of the fire, and the required envirartaienonitoring during the transfer of the remagn@asoline to another tanker vessel.

March 24, 1993 Sylvan Twp. (Washtenaw County)

A semi truck carrying DCT acid drove off of I-94n@mile west of M-52, and struck a tree. The sih caused approximately 220 gallons of the melteri
to leak from the vehicle onto an area on and rfeardgadway. Two police officers and two motoristse injured due to exposure to the product, ahd al
were hospitalized for a brief time. Interstatev@s closed for several hours to avoid any furtippsure to the chemical.

November 16, 1994 Morrice & Perry (Shiawassee Ggun

A fire aboard a freight train carrying sodium isopyl xanthate prompted an evacuation of residentee immediate vicinity of the railroad tracks, thie
outskirts of Morrice. The fire burned for approxitaly 10 hours before it was completely extinguishad area residents were allowed to return to thei
homes.

April 5, 1995 Detroit (Wayne County)

A tractor trailer transporting 8,500 gallons of giase overturned on a ramp at 1-94 and |-75. Ttieed was killed in the crash and ensuing fire orfe-half
mile area around the crash scene was evacuateth theerisk of explosion from seeping gas thatheasdown into the sewer.

June 4, 1999 Whitehall (Muskegon County)

At a tannery, a tanker truck driver unloaded (unkingly) a shipment of sodium hydrosulfide solutioo a storage tank normally used exclusively for
ferrous sulfate solution, creating a chemical rieacthat produced hydrogen sulfide — a poisonowss gée truck driver was pronounced dead at theesce
after having been overcome by the hydrogen suliie An employee of the tannery was rendered wotaus by the gas, but regained consciousness in
time to avoid lasting, serious injury. Eleven eaygles at the tannery were evacuated. Total pgodarhage was in excess of $411,000.

August 29, 1999 Birmingham and Bloomfield Twp. kiad County)

More than 40 cars of a 98-car freight train camy@mutomobiles and some hazardous materials (ygtlbesphorous) derailed in Birmingham and
Bloomfield Township, causing two rail cars to catirhfire and forcing police and fire officials tcam nearby residents and motorists to stay indaods
keep their windows closed, due to possible toxinds. None of the cars containing hazardous mitelégailed. Some local roads were closed forrs¢ve
hours. The derailment caused an estimated $6mili damage.

September 7, 1999 Ecorse (Wayne County)

A four-car freight train derailment that includedamker car carrying 23,000 gallons of ethylenedexforced an evacuation of 600 persons from nearby
homes, businesses, and schools on the EcorsefRiugre border. The tanker car was inspected amandigied not to be leaking. After several hours, th
train cars were uprighted and the evacuated residesre allowed to return to the area.

January 21, 2000 Flint (Genesee County)

A rail car with 33,000 gallons of liquid propanesgaaught fire in the CSX rail yard in Flint, forgithe evacuation of 2,600 homes within a one-naitBus

of the incident site. The danger of a potentigllesion also shut down a section of I-475 and clde® elementary schools near the scene. An esima
3,500 evacuees were housed in three shelters eadntmtels until the incident was stabilized thatroay. CSX railroad and local fire officials deténed
that the best course of action was to separatduhgng tanker from the 54 other liquid propanek&ancars, vent the tanker, and allow the remaining
product to burn off.

May 27, 2000 Detroit (Wayne County)

A semi-tanker carrying 13,000 gallons of gasolinverturned, ignited, and exploded on I-75 in downtodetroit, killing the driver and forcing the
cancellation of the city's Memorial Day parade thats to be held nearby. The parade was cancedledulse officials feared that fuel entering the sewe
system could ignite and launch manhole coverstimocrowd. Firefighters pumped foam and water sitom drains to prevent further explosions. The
stretch of I-75 involved in the accident was clof@dseveral hours to allow for cleanup activities.

July 14, 2001 Riverview
A pipeline attached to a fitting on the unloadiirgelof a railroad tank car fractured and separatadsing the release of methyl mercaptan, a poisoand
flammable gas. Shortly after, the tank car ignid sent a fireball 200 feet into the sky. Fisndge to cargo transfer hoses on an adjacent tank c
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resulted in the release of chlorine, a poisonowsstiyat is also an oxidizer. Three plant employeex® killed in the accident. About 2,000 residemése
evacuated from their homes for about 10 hours.

November 15, 2001 Springfield Twp. (Oakland Codinty

Two freight trains — one carrying a tanker of cldergas — collided head on and derailed in ruraingfield Township, killing two train crewmen and
critically injuring two others. The crash ignitédte swampland around the accident site as thréieedfour locomotives derailed and caught on fifde
accident forced the evacuation of 100 homes withtiralf-mile radius (for several hours) and closed mearby schools for the day. Fortunately, tidkea
of chloride gas did not leak.

May 27, 2002 Potterville

A horizontal break in a railroad track running thgh Potterville caused the derailment of 35 casefa 58-car Canadian National Railroad freightntrai
Nine cars contained liquid propane, two of whichkied the gas. About 2,200 citizens were evacuatedp to four days. Canadian National Railroad
reimbursed residents who could document lossesasiafissed work, spoiled food, and hotel stays.

January 29, 2003 Flint

A truck hauling propane gas plunged from a freemagrpass and exploded on top of a set of railroacks, killing the driver and cutting off power to
1,100 people. Interstate 69 was closed in botctions for several hours because of this incident.

February 24, 2003 Holland Twp. (Ottawa County)

Four tanker trucks exploded and burned at an eiipamy in Holland Township. The blaze injured foepple who were rushed to the hospital to be treated
for burns and smoke inhalation. A warehouse nealdxy reportedly caught fire, but firefighters watsde to extinguish the blaze within an hour.

August 8, 2003 Pittsfield Twp (Washtenaw County)

A stretch of Interstate 94 was closed in both dioas due to a chemical leak from a tractor-traif@rmaldehyde was leaking from a tractor-trailetocthe
freeway and hazardous materials officials deterthihat a cap on the truck was loose and fell afhad never been placed, causing the spill. Twgleeo
were exposed to the vapor when driving througtstii, were treated at the scene, and released.

August 27, 2003 Barry County
A tanker transporting 13,500 gallons of gasolinerawned and spilled approximately 5,900 gallorf3ne person was hospitalized, seven homes were
evacuated, M-37 was shut down and gasoline thredten but did not, seep into a county drain legdina lake.

September 16, 2003 Detroit (Wayne County)

A collision between a car and a tanker resultedrirexplosion at an I-75 overpass on Detroit's seeghside. The tanker was carrying 22,000 gal@dns
gasoline, and burned for several hours. The truriver had been pulled to safety before the expios

October 6, 2003 Detroit (Wayne County)

A tanker explosion and fire killed the tanker'swvéni and closed nearby expressway ramps for aboma@nths. The fire was extremely intense (estimated
2400 degrees Fahrenheit), and gasoline leakedwamnéd over a stretch of about one mile, causing teSbe closed down in that area.

October 21, 2003 Detroit (Wayne County)

A rollover accident involving a tractor-trailer sled a major freeway interchange. Hazardous materialvs worked to clear the westbound ramp from
Interstate 94 to Interstate 75, following the cragdhout 40 gallons of fuel spilled and about 40,@@Wnds of coiled steel also spilled onto the fragw
ramp.

December 17, 2003 Marysville (St. Clair County)

A stretch of Interstate 94 in St. Clair County vessed after a tractor trailer carrying hazardowgemals rolled over. Hazardous materials crewsewer
called because the tractor trailer involved wadihgylastic chemicals.

January 28, 2004 Van Buren County

A tanker truck collided with a pickup truck, spil§j ethyl alcohol onto 1-94. About 150 people wevacuated within a half-mile radius of the sce@me
person was killed during the incident.

March 15, 2004 Taylor (Wayne County)

A collision between a pickup and a tanker truckseauan explosion at Telegraph Road and I-75 inofayflames reached 400 feet in the air, and tiverdr

of the pickup truck was killed. Telegraph Road wised for several hours as the scene was inegstigind cleared.

August 13, 2004 Coloma (Berrien County)

Hazardous materials crews closed an eight-mildcstref both lanes of Interstate 94 after two trattailers collided and resulted in several loud
explosions. One of the trucks was transporting Bravhich spilled onto the freeway. One of the disweas injured in the crash and taken to a hospital
January 7, 2005 Detroit (Wayne County)

A collision between a jeep and tanker truck resulte the tanker overturning on northbound I-75. e Ttanker spilled an estimated 5,000 gallons of
flammable xylene and toluene liquid, requiring freeway to be closed for several hours. The drofethe jeep was injured, but no evacuations were
required.

September 13, 2005 Detroit (Wayne County)

A collision between a car and tanker on I-275 cdubke tanker to roll over into the median. Hazasdmaterials crews responded, due to leaking clasnic
that are used in asphalt manufacture. The drifzéhedcar was killed, and the driver of the tankeffered minor injuries. Lane closures on theime
continued through the afternoon rush hour.

July 7, 2006 Tustin (Osceola County)

A semi truck overturned on US-131 in an accidewmblving ethanol fuel near Tustin in Osceola Coutgth lanes of the highway were shut down. Over
2,000 gallons of fuel contaminated the sail, résglin about 10,000 gallons of sludge being remdwethe hazardous materials teams.

December 14, 2007 Fraser (Macomb County)

A sulfuric acid spill of 550 gallons from a vacuurmck shut down an intersection during rush-hoaffit in Fraser. Some of the chemical leaked into a
nearby field and may have gotten into a sewer d@eéweral businesses in the area were evacuated.

August 28, 2007 Wixom (Oakland County)

Approximately 5,000 to 10,000 gallons of nitricctgaked when the driver was forced to stop quiattle to a traffic jam. Two buildings were evaedat
during the clean-up process.
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January 10, 2008 Detroit (Wayne County)

A liquid propane tanker hauling approximately 7,2f20lons of butane plunged through an overpassgai&r The resulting explosion damaged a sectfon o
northbound Interstate 75, set nearby homes onnfiedted a school playground, and killed the driv@ne home was completely destroyed, and manysther
were damaged. Two northbound lanes of I-75 wergetl for several weeks, due to severe structurahde to the concrete overpass pillars.

January 31, 2009 Dearborn (Wayne County)

A hazardous materials situation occurred when ketatmuck slid on ice (created by a broken wateinjnand overturned in Dearborn. Fuel was spilled on
the roadway and ran off into storm drains. Crewsyggd the fuel on the road with foam and took ssEveours to pump fuel out of the drains. About 100
homes were evacuated.

July 15, 2009 Hazel Park (Wayne County)

A collision between a car and a gasoline tankelr @k caused an explosion. The gasoline tankeradoed 13,000 gallons of fuel, and the explosiorsedu
the Nine Mile Road overpass to collapse, crushipgssing tractor-trailer. The drivers of the thireelved vehicles each suffered minor injurieshick
smoke and flames shot up 150 to 200 feet in theraiting the overpass structure. Investigatoid et the temperatures reached 2300 degrees. MDO
spent 5 months clearing debris, replacing the kridad replacing stretches of concrete that had bempromised as a result of extreme heat. Tla tot
cost for the repairs was about $12 million.

May 19, 2010 Brighton (Livingston County)

A semi trailer truck carrying a load of hazardoustenial overturned on Interstate 96, near Brightong closed all lanes of traffic around the acdidite,
leading to significant traffic delays for hours.€Th8-wheeler was traveling eastbound and carryihbafrels of Monolube 3400, a potentially hazardous
lubricant used in tire manufacturing. Monolube 34®8haken in unventilated containers, could paelhydrogen gas that could explode. The truck drive
had a collision with a passenger car, and the itnpfathe rollover truck accident spilled severatloé barrels of the Monolube 3400 out onto the wead
The truck driver was sent to the hospital with figs, and a hazardous materials team was calledrtdle the clean up at the scene.

July 3, 2010 Flint (Genesee County)

A semi-tanker and a motorcycle collided on southiabls475 and the tanker exploded shortly afterwafte heat from the explosion was so intense that i
melted construction barrels and damaged the cancfée tanker explosion sent a huge fireball ihtogky and flames could be seen for miles. The man
riding the motorcycle was killed, but the truckwen survived the explosion. Both sides of the espray were shut down as hazardous materials teams
were called to deal with the toxic spill.

July 14, 2010 Romulus (Wayne County)

A vehicle exiting I-275 North at westbound Intetst&4 clipped a semi truck, causing the semi te mmtrol and roll on its side. The truck was hagili
several different chemicals that are used to ma&kerdent, but one of the chemicals leaking wasdgein peroxide. Many frustrated motorists experidnce
long waits in traffic, because of delays in trandfig the remaining materials to another vehiclgghtheat and humidity were also a challenge fortwe
hazardous materials teams, but there were onlymmingies.

February 1, 2012 — Blackman Township (Jackson Gount

An Amtrak train collided with a semi truck, resnljiin spilled acid and diesel fuel, as well asdbgilment of the train. Ten persons were injured.

July 19, 2012 Lake Huron (2 miles southeast ddelpart, St. Clair County)

A dredge sank in about 22 feet of choppy water ralo4:35 am on July 19, 2012, spilling diesel fuelttcaused airborne odors and shut down about a
dozen beaches in St. Clair County. Officials oipeah a shoreline monitoring system, and reported tte sheen of fuel stretched across an areael mil
wide and 2 miles long. Although the odor was uagét enough to encourage people to stay indodinsthéir windows and doors shut, the fumes were
not sufficient to cause serious health concern® oNe reported any illnesses from these fumes,thadspill did not have any known effects upon
downstream water plants. About 800 feet of absurbeom were used to collect the fuel, with an addal 1200 feet of boom made available as a backup
in case it might be needed for shoreline protectiithough the dredge had between 1500 and 2008ngeof fuel on board, it wasn’t known how much
went into the lake. The limited amount of fuelttheached the shore had mostly dissipated by tkiedaeg.

June 11, 2013 Alanson (Emmet County)
A tanker truck accident took place on US-31 sotithl®8, causing about 12,000 gallons of cookingtoispill out. The oil traveled through drainsoithe
Crooked River, requiring extensive efforts to clegn

January 2, 2014 Davison Township (Genesee County)

A truck crash and explosion caused I-69 to be dak®vn for much of the day, area citizens withit-@ile radius were advised to shelter-in-place, amd
evacuation of some nearby homes and businesse®alsplace. About 12,000 gallons of oil had b&ansported by the crashed truck, which went over a
guard rail, crashed into Irish Road, and explod&de bridge there was damaged, and the drivereofrtitk had some minor injuries.

Programs and I nitiatives

Note: Many of the programs and initiatives desthtemitigate, prepare for, respond to, and recénaen fixed-

site hazardous material incidents have the duabga# of also protecting against hazardous material
transportation incidents. As a result, there mesmverlap in the narrative programs and initisidescriptions

for each respective hazard. This redundancy allaeh hazard section to stand alone, eliminatiegnted to
refer to other hazard sections for basic infornmatio

Federal Hazardous Material Transportation Reguiatio
The transportation, manufacturing, storage, anplogial processes for hazardous materials are higbtyated by
federal and state agencies in order to reduceaishe general public. At the federal level, th&lUDepartment
of Transportation, Office of Hazardous Material$eBa(USDOT/OHMS), is the regulating agency forrmalbdes
of hazardous material transportation. In addition enforcing federal hazardous material transporiat
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regulations, the USDOT/OHMS is also involved inwamber of other areas aimed at improving the sabéty
hazardous material shipping. Those areas inclutle:the research and development of improved
containment/packaging and other technological d@sped hazardous material shipping; 2) interagency
coordination efforts in hazardous material trantgimm planning and standards setting; 3) manageofedata
information systems pertaining to hazardous mdtédasportation; and 4) development of hazardoaserial
safety training policies and programs. The USD@gutations specify the type and size of contaihat tan be
utilized for shipping each hazardous material, Il that must be on the container, the placdrdsmust be
shown on the carrying vessel, how much of the ritean be shipped in one vessel, and in some teseshe
contents should be organized or loaded. Many daparmaterials are assigned a unique four-digittifieation
number that is located on the placard or contaiheraddition, the regulations also require a comypavolved
with hazardous material transport to maintain a ifeah that details what material is being transpartits
quantity, a list of emergency contact numbers seaaf an uncontrolled release, where the materittbm, and

its intended destination. In Michigan, the Motaarfer Division of the Department of State Policeeisees,
coordinates, and implements the commercial trudktgaaspects of the USDOT regulations. The Michiga
Department of Transportation oversees programs dhiateenhancing railroad safety and improving thié ra
infrastructure (which helps reduce the likelihodddazardous material rail transportation accident

Hazardous Materials Transportation Uniform Safety A
The federal Hazardous Materials Transportation &mf Safety Act (HMTUSA), enacted in 1990, provides
funding for the training of emergency responderd Hre development of emergency response plansdibr b
fixed site facilities and transportation-relatedidents. (This funding mechanism under the HMTUS feferred
to as Hazardous Material Emergency Preparednes&fjidrants.) In Michigan, the HMTUSA/HMEP program
is coordinated and implemented by the Emergencyadgament and Homeland Security Division, Departroént
State Police. Since the program’s inception, dé@rmillion in grants have been allocated to 80 Mieh
communities for hazardous material planning aniditrg activities.

Transportation Community Awareness and Emergensp&ese

Many industry groups are involved in an outreaclgpam, coordinated by the Chemical Manufacturers
Association, called Transportation Community Awa® and Emergency Response (TRANSCAER). This
program is a nationwide community outreach progrdmt addresses community concerns about the
transportation of hazardous materials, through rptanand cooperation. The program provides asgistdo
communities to develop and evaluate their emergemsponse plan for hazardous material transpomntatio
incidents. In Michigan, TRANSCAER activities anitiatives are coordinated by the Michigan Chemical
Council.

Hazardous Material Response Training
The Emergency Management and Homeland Securityidivi Department of State Police, provides a witaya
of hazardous material response training progranositiin the Michigan Hazardous Material Training @entThe
Center provides training courses for individualsl @empanies responsible for planning, inspectiesponse,
mitigation, and cleanup activities involving hazaud materials. Specific subjects include: 1) campaided
management; 2) hazardous material chemistry; 3rbdams materials emergency response; 4) hazardaste w
worker compliance; 5) incident management; 6) ldmas materials monitoring/sampling; and 7) other
specialized hazardous materials-related coursds asihighway and rail cargo tanker handling, cadispace
entry, emergency medical services, and technicalue Courses are conducted at the Center inrigaasid at
various other locations throughout the state.

Federal/State Hazardous Material Response Resources
There are numerous groups at the federal, stateloaal levels, and in private industry, that asned to deal
with hazardous material fixed-site and transpartaincidents. These groups include the NationapBese
Team (NRT), Regional Response Teams (RRTs), antd atal local hazardous material response team& Th
Chemical Manufacturers Association establisheddhemical Transportation Emergency Center (CHEMTREC)
to provide 24-hour technical advice to emergengpoeders. The National Response Center (NRC),hwhic
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operates much like CHEMTREC, was established twigeotechnical advice and coordinate the federsiaase

to a hazardous material incident. In Michigan,4ahdur statewide notification system called thellRian
Emergency Alerting System (PEAS) was established réporting chemical spills to the Department of
Environmental Quality. As a companion to the PEA® Michigan Department of Agriculture and Rural
Development (MDARD) has established a 24-hour Agdtice Pollution Emergency Hotline for use by agri-
chemical users to report fertilizer and pesticig#éis Callers to the MDARD hotline gain immediadecess to
appropriate technical assistance, regulatory ggielafor remediation, and common sense approaches for
addressing the problem.

U.S. EPA Chemical Emergency Preparedness and Ri@véffice
The U.S. Environmental Protection Agency’s Chemialergency Preparedness and Prevention Office (OEPP
provides leadership, advocacy and assistancet&sstacal governments, and private industry tgoréyvent and
prepare for chemical emergencies; 2) respond tora@mental crises; and 3) inform the public aboutroical
hazards that may be present in their communitye CEPPO works closely with several Michigan staenaies
to implement and coordinate a number of regulatorg non-regulatory programs designed to protectamum
health and the environment in Michigan from chefécaidents—including the SARA Title 11l program.

National Transportation Safety Board
The National Transportation Safety Board (NTSB)estigates all significant transportation accidehtg occur
nationwide and issues safety recommendations @otrlinsporter and to government regulators) ainted a
preventing future accidents. To date, five hazasdonaterial transportation accidents in Michigane—th
November 15, 2001 freight train accident in Sprigigf Township, the June 4, 1999 cargo transferdaetiin
Whitehall, the September 16, 1990 Jupiter tankerifi Bay City, the July 22, 1989 train derailmanEreeland,
and the August 2, 1975 propane pipeline accideiRamulus—have resulted in an NTSB investigatidrhe
NTSB also publishes a list of “most wanted” safietprovements for all modes of transportation, fationwide
implementation by appropriate entities. Althoubage safety improvement recommendations are nadamany,
and the NTSB has no regulatory or enforcement p@wenonetheless has been successful in getting than
80% of its recommendations adopted. Many safetyufes currently incorporated into the various hdaas
material transportation vessels had their genasiéTiSB recommendations. The NTSB works directlthwihe
USDOT on most hazardous material transportatiordantissues.

Michigan Chemical Council
The Michigan Chemical Council is the primary tragsociation representing the chemical and alliddstries in
Michigan. As such, it works in partnership withetmational Chemical Manufacturers Association, the
Emergency Management and Homeland Security Dividimpartment of State Police, and other agencids an
local governments to provide educational and conitywutreach services in the area of chemical amese and
safety. The Council provides an important inforio@dl and coordination bridge between Michigan’sroical
industry, federal, state and local regulatory agen@nd the public.

Chemical Safety Board (CSB)
The CSB (www.csb.gov) is an independent federaln@gecharged with investigating industrial chemical
accidents. Headquartered in Washington, DC, the@ge board members are appointed by the Presaient
confirmed by the Senate. The CSB conducts roosec@westigations of chemical accidents at fixetugtrial
facilities. Root causes are usually deficienciesadfety management systems, but could be any faotorected
with causing or preventing the accident. Accideatises often involve equipment failures, human syror
unforeseen chemical reactions, or other problerhs. dgency does not issue fines or citations, bat dnake
recommendations to plants, regulatory agencies asclthe Occupational Safety and Health Administrati
(OSHA) and the Environmental Protection Agency (EEPAdustry organizations, and labor groups. Cosgre
designed the CSB to be non-regulatory and indeperafeother agencies so that its investigationshtpigrhere
appropriate, review the effectiveness of regulaiand regulatory enforcement.

Chemical Awareness Week
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Each spring, the Emergency Management and Homesaudirity Division, Department of State Police, in
conjunction with several other state agencies, LBogergency Planning Committees (LEPCs), and thehigan
Chemical Council, sponsors Chemical Awareness Wadélks annual public information campaign focuses®

the hazards associated with the manufacture, toatasgiorage, use and disposal of chemicals; 2ptbhgrams
and systems in place to protect the public fromidmstal chemical releases; and 3) community emesgen
response procedures for chemical accidents. Irdtomal materials on chemical hazards and safety ar
disseminated to schools, hospitals, nursing horo#®r interested community groups and facilitiesd ghe
general public.

Final Rule on Reflectorization of Rail Freight Riodf Stock

The Final Rule requires railroads and other congsamwning rail cars to install yellow or white ezftive

materials on locomotives over a five-year timefraane on freight trail cars over a 10-year periode Teflective
materials will be installed on all newly construtiecomotives and freight rail cars, and on exgstimes, during
periodic maintenance repair, unless alternate imetgation plans have been developed that meetethdlides.
Nearly one quarter of all highway-rail at-grade ssiag collisions involve motor vehicles runningairttains
occupying crossings. This new rule is the mosemeeffort by the Federal Railroad AdministratidfR@) to

increase the visibility of trains at highway-railgrade crossings.

Hazard Mitigation Alternatives for Hazardous Material Transportation Incidents

» Improved design, routing, and traffic control ablglem roadway areas.

* Long-term planning that provides more connectodsofor reduced congestion of arterial
roads.

* Railroad inspections, maintenance and improved gdssiat problem railway/roadway
intersections (at grade crossings, rural signsésgior RR crossing).

* Proper planning, design, maintenance of, and emmagcts to designated truck routes.

* Public warning systems and networks.

* Increased coverage and use of NOAA Weather Radnicfiwcan provide notification to the
community during any period of emergency, includilagge scale hazardous material
incidents).

» Use of ITS (intelligent transportation systemshteaogy.

* Locating schools, nursing homes, and other spéadalities away from major hazardous
material transportation routes.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtafeSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedldnal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrdination, MSP guidance has included the “Locakatd
Mitigation Planning Workbook” (EMD-PUB 207), whiah currently being updated for release by 2015t the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard ipyior
information as it has been reported in local hazaitthation plans. Here, it will merely be notdtht hazardous
materials transportation incidents were identifsdone of the most significant hazards in locahldmitigation
plans for the following counties: Cass, SaginawCHtir, Schoolcraft, and Tuscola.
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Freight Railroads in Michigan

Source: Michigan Department of Transportation
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Major Highways in Michigan

Source: Michigan Department of Transportation
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Great Lakes Commercial Ports in Michigan

Source: Michigan Department of Transportation
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PETROLEUM AND NATURAL GAS PIPELINE ACCIDENTS

An uncontrolled release of petroleum or natural ,gas the poisonous by-product hydrogen sulfidemfra
pipeline

Hazard Description

Though often overlooked, petroleum and naturalgipslines pose a real threat in many Michigan comitias.
Petroleum and natural gas pipelines can leak octura and cause property damage, environmental
contamination, injuries, and even loss of life. Maest majority of pipeline accidents that occuMithigan are
caused by third party damage to the pipeline, oftea to construction or some other activity thatolmes
trenching or digging operations. Many structures lacated right next to pipelines and thus mayabeisk.
Pipelines can also cross through rivers, streams, wetlands, thus posing the possibility of exteasi
environmental damage in the event of a major failur

Michigan is both a major consumer and producerad@inal gas and petroleum products. According td¢deral
Energy Information Administration, Michigan’s comsption of petroleum products, particularly liquefie
petroleum gases (LPG) is high; Michigan is thedatgesidential LPG market in the nation, due myastihigh
residential and commercial propane consumption.staie has a single petroleum refinery but a lasge/ork of
product pipelines. More than 78% of the overall kdmeating market uses natural gas as its primaaty With
over one-tenth of U.S. capacity, Michigan has theatgst underground natural gas storage capaciheination
and supplies natural gas to neighboring statesnglunigh-demand winter months. Driven largely by the
residential sector, Michigan’s natural gas consumnpts high. Nearly four-fifths of Michigan housdts use
natural gas as their primary energy source for hbeating.

The State Energy Data System (SEDS) releasedmatagust 2009 that describes energy consumpticsohyce
and total consumption per capita. Michigan rank& 18 the nation in production of natural gas, w2é4.9
billion cubic feet, and 7th in consumption, at &Billion cubic feet. These figures underscorefiw that vast
guantities of petroleum and natural gas are exdafrom, transported through, and stored in thie staaking
many areas vulnerable to petroleum and naturalegaergencies. Michigan’s gas and petroleum netwarks
highly developed and extensive, representing egector of the two industries—from wells and prodrct
facilities, to cross-country transmission pipelirteat bring the products to market, to storagelifss, and
finally to local distribution systems.

While it is true that the petroleum and natural gkistries have historically had a fine safetyord¢ and that
pipelines are by far the safest form of transpmmafor these products, the threat of fires, explos, ruptures,
and spills nevertheless exists. In addition to eheszards, there is the danger of hydrogen sulfid8) release.
These dangers (fully explained in the Oil and Nat@as Well Accidents section) can be found arooihdnd

gas wells, pipeline terminals, storage facilitimsd transportation facilities where the gas ohas a high sulfur
content. Hydrogen sulfide is not only an extremabysonous gas, but is also explosive when mixet wiit at

temperatures of 500 degrees Fahrenheit or above.

In 2010, Michigan suffered what may be the largesind oil release in the country, when a pipelm€alhoun
County failed and released large quantities of erwdhich ended up in the Kalamazoo River and flowed
downstream for many miles. Although a descriptidrthis event appears later in this section, it inhesnoted
here that because the recovery activities for diggster are still ongoing, an after-action repeas not yet
available for use in this analysis, to efficientlay “lessons learned” and the final results of #xtensive
cleanup activities.
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Hazard Analysis

The map at the end of this section shows the lmcatif major petroleum and natural gas pipelinesiwit
Michigan. It is apparent from the map that petroleand natural gas pipelines crisscross the erttite,sfrom
well heads to storage sites, through distributionconsumers. Major compressor stations that recanc
redistribute natural gas are located at key poitbeg the pipelines (but are not shown on the mépgse
stations monitor and maintain pressure levels wittiie pipelines. In the event of a pipeline ruptuie
compressor stations shut down to stop the flowroflpct. Many smaller compressor stations are locateoss
the state to complete the distribution procesotsamers.

The state's major natural gas storage facilitied@rated in the central part of the Lower PeneshNitural gas is
piped into those storage facilities from Michigaells, and from large transmission pipelines thagioate in
Canada, the southwestern United States, and tHeof3dkexico area.

Petroleum pipelines carrying crude oil, fuel oitppane, butane, gasoline, and other petroleum ptechave
their heaviest concentrations in central Lower NMjah and between Detroit and Toledo. Many of tHmeées,
terminals, and storage areas are located in urieas avhere the potential for extensive damage,tlareét to
lives and property, is greatest. The largest canagon of these facilities is found in the Detraietropolitan
area.

Petroleum and natural gas pipeline accidents arth@mise, due to the aging of the undergroundastfucture
(much of which was laid over 50 years ago) andremeiase in construction excavation. According talisis
conducted by the General Accounting Office (GAQ),aaerage of 22 people died annually from 19889@8]1
when the number of accidents was increasing by foencent per year. The GAO also found that the
USDOT/OPS has not adequately enforced many sadgtylations passed by Congress since 1988 andiéaihs
relying more on industry self-regulation as an etément tool.

Increased pipeline safety regulations again caméhéoforefront in 2000, after deadly pipeline exgbms
occurred in Bellingham, Washington in June 199%e@hdeaths) and Carlsbad, New Mexico in August Z0Q0
deaths). In 2004, the Pipeline and Hazardous MaseHafety Administration (PHMSA) was signed irdw] The
purpose of the Act was to provide a more focusestarch organization and establish a separate operat
administration for pipeline safety and hazardousenis transportation safety operations.

The Pipeline Safety Improvement Act of 2002 mandatignificant changes and new requirements in tag w
that the natural gas industry ensures the safedyimatiegrity of its pipelines. The law applies totural gas
transmission pipeline companies. The law placeslireaqents on each pipeline operator to prepare and
implement an “integrity management program” thatpag other things, requires operators to identificalled
“high consequence areas” (HCA) on their systemsdaot a risk analysis of these areas, perform esel
integrity assessments of each pipeline segmentiraspect the entire pipeline system. Companies wnegaired
to identify all HCAs and submit specific integrityanagement programs to the Office of Pipeline 84fePS),
the Research and Special Projects Administratio, e U.S. Department of Transportation. All pipel
segments within HCAs were to be inspected and retied plans completed by December 17, 2008, witlie-
HCA segments must be inspected by 2012. All segsnenist be re-inspected on a 7-year cycle, withairert
exceptions.

Because petroleum and natural gas pipeline acaideilitoccur eventually, affected local communitiesist be
prepared to respond to the accident, institute ssscg protective actions, and coordinate with faldend state
officials and the pipeline company emergency crevsffectively manage and recover from the accidé€hat
can best be accomplished through the collaboratisening, training, and exercising of emergencycpadures
with all potentially involved parties.
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Impact on the Public

Severe events may cause shortages of, and highes por, petroleum and other fuels. Some resglesith low

incomes or fixed budgets may find higher pricebg¢aunaffordable, and may face problems involvinating and
other energy needs being used to maintain theiresand health. Transportation and fuel costs reagrne too
expensive to allow business profits to be mainthinghen such businesses rely on fuel-driven tramation or

functions. Those in the vicinity of the pipelineebk itself may suffer from health problems, unpéed odors,
evacuations, and damage/contamination of theirgrtgp Some pipeline accidents result in explosibias cause
extensive damage, injury and even loss of life.s gaks in particular can cause surprising amoohtiamage
from sudden explosions, without any advance wartorthose nearby.

Impact on Public Confidence in State Governance

As with the oil and gas well hazard, there may [s®m@se that inadequate regulation, authorizationyersight
was maintained by the state, if there is an evértignificant size or impact. The nature of thansported
materials also causes concern about environmemdah@alth impacts.

Impact on Responders

Special expertise is often needed, and the coaperat the utility provider is often critical to asfficient and
successful response. Enclosed areas may be invidvéhese incidents (e.g. those occurring in asdin
populated urban area), and thus may require spagigppment, personnel, and training in search asdue.

Impact on the Environment

Petroleum and natural gas pipelines pose a regédttlim many Michigan communities because they ead to
leaks, fractures, fires, explosions, ruptures, spills that cause environmental contamination. dhager of
hydrogen sulfide (kB) release can occur where the gas or oil hashashifur content. Hydrogen sulfide is not
only an extremely poisonous gas, but is also ei@oshen mixed with air at temperatures of 500 degr
Fahrenheit or above. Atmospheric concentrationgreénhouse gases, especially carbon dioxide, metlzad
nitrous oxide, can contribute to climate changeghbegionally and globally. Adverse local consemes to
ecological and socio-economic systems can resoih fa major petroleum or natural gas pipeline actide
Particulate pollutants may consist of metals, somosimilar small substances. Soft sloping gronedr waterway
crossings can be susceptible to erosion or laggadading, which may cause significant pipe dispiant or
rupture.

Significant Petroleum and Natural Gas Pipeline Accidents

Petroleum and natural gas pipeline accidents ogithrregularity, but they usually have a limitedpatt and are
quickly and adequately handled by pipeline compamergency crews and by local and state responders.
According to figures released by the U.S. Departmeh Transportation’s Office of Pipeline Safety
(USDOT/OPS), in 1998 (the latest year for which ptete data are available) Michigan gas companiéstta
repair 9,300 leaking underground gas lines. Tluairé is double the 4,400 reported breaks in 1994 dstimated
that three-quarters of gas line breaks are caugeddavation damage. Many more gas line breaksgeported,
according to regulators from the Michigan PublicnB® Commission (MPSC). National estimates rank
Michigan second only to Texas in the number of irsga damaged or leaking natural gas pipelines.

Michigan has had numerous petroleum or naturapgesine accidents in recent years that resultedjury, loss
of life, or significant property damage. Since 19¢te MPSC has investigated over 100 incidents g

pipelines, and at least half of those incidentolived injury, loss of life, or significant properttamage. The
pipeline accidents described in this section ineldde worst in recent Michigan history, which reqdi a
combined emergency response effort by pipeline emigs and state and local officials.

In 2003 the U.S. Department of Transportation, Rede and Special Programs Administration, Office of
Pipeline Safety conducted a survey of Natural gstsildution pipeline accidents per state. The stdt®lichigan
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was third overall with 11 recent accidents, trglonly Pennsylvania and California for the highaghe nation.
The weighted average for all states was only 2c&laats during that time period.

A ten year survey was conducted by the PHMSA ofPifseline Safety Program Filtered Incident Filesd a
several other pipeline mileage data sources, topdena report of significant and serious Michigantidents
involving pipeline accidents from 1999-2008. Thsulés are provided in the table below:

Michigan Pipeline Incidents (all pipeline systems]1999-2008)
Year Number Fatalities Injuries
1999 16
2000
2001
2002
2003 1
2004
2005
2006
2007
2008
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Totals

3 Year Average (2006-2008)
5 Year Average (2004-2008)
10 Year Average (1999-2008)
20 Year Average (1989-2008)
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Recent Significant Petroleum and Natural Gas Pipeline Accidentsin Michigan
NOTE: Natural gas leaks are also a common causeutural fires, but only some of those incidgn¢sidential
house explosions) have been listed here, since aoasbt rise to the level of community-wide emeigeavents.

September 7, 1950 Big Rapids (Mecosta County)
A newly installed natural gas pipeline explodedrrigig Rapids because of a flaw in the line. Tworlsawere destroyed and many windows were shaken.
The ensuing fire was seen from 50 miles away.

September 26, 1952 Mt Pleasant (Isabella)

Four men were injured in a gas pipeline fire. Thay been raising the eight-inch pipeline for reétoring, when it broke.

May 16, 1967 Dearborn (Wayne County)

A pile driver ruptured a gas line near an undergdostorage cavern, trapping seven men in a pit fiighat Ford Motor Company’s River Rouge Plant.
Two of the men were killed and four more were igflrFire fighters took two hours to bring the blarneler control, and police routed traffic away frtme
area.

August 2, 1975 Romulus (Wayne County)

On August 2, 1975, an 8-inch pipeline owned by$@ Pipeline Company ruptured in Romulus. Propaceaped from the rupture, sprayed into the air,
vaporized, and then ignited. Flames 500 feet higjued an area 600 feet in diameter. The blasttedea 12-foot diameter, 7-foot deep hole in tleeigd.
The fire injured nine persons, destroyed four heumed damaged three others, burned 12 vehiclesc@mslmed 2,389 barrels (100,338 gallons) of
propane. The National Transportation Safety BoAffiSB) investigated this accident and determinetlttieprobable cause was the propagation of surface
cracks on the pipe, caused by abnormally high preswithin the pipeline at the leak site. The NT&Bther found that inadequate inspection during
construction had contributed to the accident.

February 22, 1986 Muskegon (Muskegon County)

A Muskegon County pipeline break occurred when -&mc8 high-pressure Marathon Oil pipeline rupturggi/ling thousands of gallons of gas into streams
feeding Ruddiman Creek. Gas vapors also caused san@ house explosions that forced dozens of LidkeSlenside residents to flee. No one was
injured in the incident, although the environmarffered damage.

February 23, 1989 Gratiot County

On February 23, 1989, a Michigan Consolidated Gampgany (MICHCON) underground natural gas pipelmeural Gratiot County exploded and caught
on fire, releasing a vast quantity of gas intoatlreosphere. The huge fire necessitated the evaouztseveral families from the immediate areaddaths
or injuries occurred. Company officials shut offues on either side of the break and allowed th&airing gas to burn off.
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July 17, 1991 Freeland (Saginaw County)

Workers were removing a corroded segment of a GoasiPower Company’s 10-inch-diameter transmislaenpipeline. As a segment of the pipeline
was being removed, natural gas at 360-psig pregsmred about 12 tons of force on an adjacenedleslve (H-143), causing it and a short segment of
connected pipe to move and separate from an unettlkompression coupling. The force of the escagasgkilled one worker, injured five other workers,
and collapsed a steel pit that housed valve H-EdBunately, there was no explosion from the nayma leak.

May 20, 1992 Rochester (Oakland County)

On May 20, 1992, a natural gas explosion occumeal two-story commercial building in Rochesterlitkjj one person and injuring 17 others. Estimated
property damage was nearly $1 million. The explosiocurred when the gas service line to the bujldias damaged during excavation of a sidewalk. The
service line separated under the sidewalk and ggsited into the building, where it was igniteddsy unknown source, causing the explosion.

February, 1996 Napoleon (Jackson County)

In February 1996, a house exploded in Napoleon)tieg in two fatalities. The cause of the explasigas a natural gas build-up.

December 15, 1998 Galesburg (Kalamazoo County)

A natural gas leak caused an explosion in downt@atesburg in the early morning hours of Decemberl 898, destroying two businesses and damaging a
third. One person in an automobile sitting at arimgaied light was slightly injured when a Christntese and other debris flew through his windshield.
Fortunately, the downtown area was not crowded wherexplosion occurred. An eight square block aras evacuated as a precaution, in case of further
explosions, but utility workers were able to shifitlee gas supply to avert further damage.

January 15, 1999 Whitmore Lake (Livingston County)

A natural gas explosion at a home on January 199 19 Green Oak Township, Livingston County, killede person, injured four others, and forced the
evacuation of 17 residents. The explosion and tieguire destroyed two homes and damaged sevérat bomes and a business. Subsequent investigation
of the incident indicated that a steel gas maihéarea was dented, bent, and cracked by a thitgi-pxcavation a number of years before it failed.

January 18, 1999 Leslie (Ingham County)
On January 18, 1999, a leaking gas main in Leslieefl the evacuation of two schools (over 1,000esits) and approximately 75 other nearby residents
for several hours, until utility workers were abdecap the leak.

March 7, 1999 Plainwell (Allegan County)

On March 7, 1999, a ruptured natural gas transoridgie near Plainwell caused an explosion andfie¢ could be seen for 20 miles away. The expiosio
and fire occurred in a primarily rural area two esilsoutheast of Plainwell and about 10 miles noftkalamazoo. Fortunately, there were no structures
nearby, and the explosion and fire did not causeigaries. The fire, which spread to over 400 fetde and 100 feet high, burned for nearly two Isour
before utility workers were able to shut down tlas gupply to the line.

June 15, 1999 Battle Creek (Calhoun County)

A natural gas pressure surge caused fires in 228@ma 20 block area in Battle Creek on June 289 lresulting in major damage to eight structamss
injuries to two persons. The fires forced gas sertd be shut off to approximately 1,500 homesvar to three days. Construction work by the natgee
utility caused the gas surge.

June 23, 1999 Lake County

A broken gas main near the intersection of US-10 Bh37 in Pleasant Plains Township, Lake Countycdd the evacuation of nearby residences
(including senior and low-income housing complexes)l the main could be repaired.

June 25, 1999 Howell (Livingston County)

On June 25, 1999, a ruptured gas main set off ptogirn and fires in Howell, destroying one bustmeseverely damaging three homes, and forcing the
evacuation of more than 60 homes. Three firefightegre injured while responding to the fires. Thplaesion was caused by a contractor who accidgntall
bored through the gas main and the sewer line.

July 24, 1999 Lake Orion (Oakland County)

On July 24, 1999, a natural gas explosion heawdiynaged a house in Lake Orion, but caused no isjuridatalities. The explosion was believed to be
caused by contractors who had accidentally brokesasby gas main.

January 13, 2000 Madison Heights (Oakland County)

A natural gas explosion destroyed a Madison Heigbtse on the morning of January 13, 2000, shoftér a utility service person had visited the hame
check on a report of a possible natural gas lehk. Service person corrected what was believed thd@roblem and then left the home. Less tharethre
hours later, the home was completely destroyedhéytast. No one was home at the time of the eigicand no injuries were reported.

February 11, 2000 Detroit (Wayne County)

A natural gas explosion at a Detroit home on Fafyraa, 2000 blew out one wall and scattered brimki® a neighboring home. No one was home at the
time of the explosion and no injuries were reparted

June 7, 2000 Jackson County

On the morning of June 7, 2000, a Wolverine Pigelompany gasoline pipeline ruptured in Jacksonn@tiBlackman Township, releasing 75,000
gallons of gasoline into the environment and fagcihe evacuation of more than 500 homes in a onarsgnile area around the spill. The leak was
detected when a drop in pressure was recordedhetexring station along the 80-mile pipeline thatsrthrough Blackman Township from Joliet, Illinois
Detroit. The spill caused significant environmerdaald public safety problems and shut down 30% efdfate’s gasoline supplies for nine days. (The
pipeline carries approximately seven million gasiaf gasoline per day.) Most of the evacuees wiéeed to return to their homes within five daystioé
accident. Wolverine Pipeline Company worked witfeetied federal, state, and local regulatory agsniwedevelop and implement a plan to complete the
pipeline repair, cleanup and restore contaminaited,sand provide for long term environmental momitg. Wolverine Pipeline Company expended in
excess of $10 million in response to this pipefineident.

August 7, 2000 Canton Township (Wayne County)
A Canton Township home was destroyed in an Augu®0D0 natural gas explosion caused by a brokea thigt fed natural gas to the furnace. Two
homeowners were hospitalized for injuries sustaindtle blast, which also caused significant fisendige to two neighboring homes.

August 8, 2000 Redford Township (Wayne County)

On August 8, 2000, a Redford Township couple wisdiand their home destroyed by a natural gasosiqul, caused by a broken connection leading to
the kitchen range.
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September 7, 2000 St. Clair (St. Clair County)

On September 7, 2000, a propane explosion dest@yexise in downtown St. Clair and killed an elgedcupant and a repairman who was working on
the house. A second repairman was thrown acrosstteet by the explosion, and sustained injuriége &xplosion damaged neighboring homes, but no
other injuries were reported.

October 21, 2000 Woodland Park (Newaygo County)

A propane explosion on October 21, 2000, demolishedmmer home in Woodland Park and killed 4 membér family, just minutes after they had
arrived at the home for a weekend visit. Two ofaerily members survived the blast, which may haigimated in the basement of the home.

March 18, 2001 Warren (Macomb County)

An apparent natural gas explosion destroyed agyodf a plastics factory in Warren on March 18, RGBortunately, the building was empty at the twhe
the explosion, which collapsed the roof and blewparts of the wall at the loading dock, causirgngicant damage.

December 18, 2001 Waterford (Oakland County)

An apparent natural gas explosion destroyed a éatiehome on December 18, 2001, and injured twdlfamembers. The blast hurled one of the injured
persons more than 60 feet across the street.

December 20, 2001 Southfield (Oakland County)

A 12-inch, high-pressure natural gas main rupturedr a commercial strip in Southfield on the evgroh December 20, 2001, injuring one person and
forcing the evacuation of several businesses irtba. The explosion was apparently caused bykarehe pipeline.

March 15, 2002 Crystal Falls (Iron County)

On March 15, 2002, a pipeline break occurred ins@iyFalls, resulting in a half hour of rerouteafffic and two months of pipeline shut-down. Thetcufs
repair was around 4 million dollars.

August 31, 2002 Dansville (Ingham County)
An apparent natural gas explosion destroyed artrapat complex on August 31, 2002, killing a womamowvas moving into the building and injuring
four others. The explosion forced a nearby rodaktalosed for several days while debris was removed

September 15, 2002 Bangor Township (Van Buren Gount
An apparent natural gas explosion destroyed a favuse and killed five family members. The one-stuoyne was flattened by the blast. Small pieces of
debris were scattered up to a quarter-mile away.

November 20, 2002 Rose Township (Oakland County)

An apparent propane leak caused a house in Wayoaetfto explode. Houses up to 1,000 feet away sbeken as well. Amazingly, the man in the
destroyed house made it out alive, with only a ¢exs on his forehead.

September 20, 2003 Detroit (Wayne County)

A natural gas explosion destroyed three housesamnskd minor damage to nearly 10 others. The @rplas a vacant house resulted in fires that dgstro
occupied homes on both sides of it. Residents eslcajth only minor injuries. Cars parked on thestmearby were also destroyed.

April 14, 2004 Taylor (Wayne County)
A natural gas leak caused a house in Taylor tooebgplshooting debris 100 feet in all directionsm@ms from the house were discovered in yardslfite
away, and houses up to a mile away were shakeimebgxplosion.

September 3, 2005 Caledonia Township (Shiawasseet{)o

Over Labor Day weekend in 2005, a Shiawassee Cduwre exploded while relatives were gathered féanaily reunion. A total of six children were
killed, and three more were seriously injured fribra blast. Witnesses claimed that they felt thethl@ to 10 miles away. Analysis showed that thee
something wrong with the copper tubing that hadiedmpropane gas to the Copas Road home. It wastegpthat the copper tubing was too thin and that
proper tests had not made certain that the tubimgidm’t leak. Large amounts of liquid propane sekejmo the ground, gas filled the basement, and the
smallest spark could therefore trigger the blast.

December 12, 2006 Mason Township (Cass County)

On December 12, 2006 a natural gas pipeline expiosccurred at US-12 and Tharp Lake Road in Masep. Homes within a half mile of the incident
were evacuated, and traffic was also diverted. &km@osion had occurred when a Midwest Energy engadowas operating a trencher and struck the
pipeline, resulting in one fatality.

July 17, 2007 Mayville (Tuscola County)

A man was trying to light his home’s propane-fueleater heater when an apparent gas leak causegptosien. The man was sent to the hospital in
critical condition. Firefighters didn't have muchaofire to battle because the explosion was ogeflash. The house collapsed in on itself and iregu
demolition.

August 28, 2007 Muskegon (Muskegon County)
A house exploded after a contractor accidentaliycgt a natural gas line. Fortunately, no one wasde the home when the incident occurred. The
explosion also caused damage to a neighbor’s house.

November 20, 2007 Canton Township (Wayne County)
Natural gas leaks at 8am on November 20, 20070ledhtouse exploding in Canton Township. One womas iwjured and was pulled from the rubble by
neighbors.

February 26, 2008 Grand Rapids (Kent County)

A natural gas explosion occurring at 3:30pm on &ety 26, 2008 resulted in the collapse of a tweyshwilding. Seven persons were injured, and five
neighboring businesses suffered damage. A firedsumell into the night, due to an inability to shaff the natural gas until 9:30pm because the fire
wouldn’t allow access. Three quarters of the cfiygfighters were involved in the effort, with ggiboring departments covering calls in the citygas leak
was also detected under the road.

February 28, 2008 Flint (Shiawassee County)

Around noon on February 28, 2008, a man was injuresl house explosion that was an apparent suatigenpt. The man disconnected a gas line in his
house and then intentionally sparked the blastltieg in the explosion of his Linden Place mantifiaed home. The park's maintenance manager kicked i
the door to the home and pulled the man to safistytjefore a major fire broke out, and fire fightkter rescued a pet cat safely.
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March 29, 2008 Lake Ann (Benzie County)

A man was injured as a result of a propane expiotiat destroyed a house. Debris was sent flyingertttan 1,600 feet, and the explosion and fire had
been triggered by a relief valve blocked by snolinfg off the house's roof.

June 25, 2008 Yankee Springs (Barry County)

One person died during an overnight fire in a lagase at Gun Lake, followed by an explosion cabgea gas line rupture which then took place.

July 14, 2008 Allegan (Allegan County)

On July 14, 2008 a two story house exploded dutiegnight in Lee Township. Nobody was injured beeano one was home at the time of the incident.

August 6, 2008 Hastings (Barry County)

A house explosion near Hastings blew out the homieidows and caused severe structural damage. @aage boys were inside the home but managed
to leave without injury. An investigation found ttthe explosion was a result of a build-up of legkpropane gas that ignited in the home's baserfieat.
explosion did not cause a fire but the explosi@whthe house about 6 inches off of its foundation.

December 5, 2008 Colon (St Joseph County)

A man was killed in a one-car crash that rupturgdsoline pipeline valve and caused a massive spi@nd fire in St Joseph County. The pipelindctvh
spilled 14,322 gallons of oil, was shut down forrmithan a week, and authorities routed traffic acothe area as the fire continued to burn out.

December 13, 2008 Maple Grove (Saginaw County)

A natural gas leak caused an explosion and fire ihened down a Saginaw County home. Two residestaped without injury. Freezing winds, icy
conditions, poor accessibility, and a lack of watexrde it difficult for neighborhood fire fighters stop the blaze. The gas was shut off at the raetera
3,000 gallon tanker was sent in to help eliminhtettazard.

August 4, 2009 Clio (Genesee County)

In the afternoon of August 4, 2009, an employeentepl a small fire at an electrical meter outside of the buildings at the White Oil Co. Storageilis
plant in Clio when a massive fire broke out andt $teavy plumes of black smoke into the air. Seve@agallon oil barrels created explosions over &g f
in the air. Twenty-five fire departments respondsehding over 100 fire fighters to battle the blaHeere were no reported major injuries, and only t
minor injuries, but emergency officials contactdémbat 4,000 residential and business telephone nismbenotify them of the evacuation within a 2 mile
radius. Around 150 people were sent to a sheltel naotorists were asked to avoid the area as well.

September 17, 2009 St. Clair Shores (Macomb County)

A gas leak was the reason for a home to explo&.i@lair Shores that resulted in the death (tHevitng day) of the home's 83-year-old owner.

October 2, 2009 Tallmadge Township (Ottawa County)
A natural gas buildup in the afternoon of OctobgR@09 was the cause of a rental house explosid@ittenwva County. Nobody was injured at the time
because the previous tenant had moved out theefageb but the debris also destroyed the neighbgdrouses’ windows.

May 16, 2010 Kentwood (Kent County)

A natural gas leak caused a four-unit apartmergxfode on May 16, 2010, resulting in 4 injuriebeTgas leak occurred in a vacant apartment in the
complex. The scene resembled that of a tornadb, dgbris scattered nearby, shards of broken winglags littered on the ground, lumber lodged into a
neighbor’s garage, and siding propelled througkighbor’s window.

May 29, 2010 Constantine (St Joseph County)

On May 29, 2010 a gasoline pipeline rupture spi8@00 gallons of fuel on farmland west of Consites The underground leak sprayed a two- to three-
foot-high plume of gasoline into the air and satdathe ground of a newly planted corn field. BR, @ie owner of the 12-inch gasoline distribution
pipeline, drilled 70 temporary monitoring wells aset up 40 water extraction points, in an efforkéep the spilled fuel from contaminating groundawat

the areas in southern St. Joseph County. Thousdrgtdlons of contaminated water were “vacuumedlydaom underground aquifers. No injuries were
reported, but 12 people from four nearby homes weaeuated from the area for nearly 48 hours.

June 21, 2010 Oshtemo Township (Kalamazoo County)

A natural gas leak caused an explosion that demdrayhouse near Kalamazoo. Fortunately, there meigjuries because the owner of the home was at
work and his wife and kids were out of town.

July 2, 2010 Wixom (Oakland County)
A natural gas line leak caused an explosion thstrdged 22 units in an apartment complex. Only person was injured.
July 21, 2010 Ravenna (Muskegon County)

A man was killed in a propane leak explosion thestcbyed his mobile home. The man had attemptembwert a kitchen stove from natural gas to
propane, but a leak later occurred, resulting énetkplosion while he was sleeping.

July 26, 2010 Calhoun & Kalamazoo Counties ExddwiPipeline Disaster

On July 26, 2010, an oil spill was discovered by thvners of an oil pipeline, Enbridge Energy PagrieP., during a maintenance activity at a pumping
station located on the south edge of the City ofdiiall. The 30-inch pipeline normally transporte®D,000 barrels per day from Griffith, Indiana, to
Sarnia, Ontario, and passes through Calhoun Camdyseveral other Michigan counties. Oil from piiigeline leaked into the Talmadge Creek and then
into the Kalamazoo River and began to flow dowrstréoward Lake Michigan. Enbridge Energy officigltait down the pipeline pumps and closed valves
located upstream and downstream from the leakesitem the flow of additional oil and try to coint¢he spill. Based on company estimates, up {600
barrels of crude oil had leaked from the pipelimgpfoximately 800,000 gallons).

Calhoun County declared a local state of emergandyseveral downstream communities, including Kalesn County, took emergency response actions
in coordination with Calhoun County. The State Eyeacy Operations Center in Lansing was activatetlaanumber of state departments and support
organizations convened there to monitor the indiden coordinate state response activities witlolirad governmental agencies and company officials.
Representatives of the U.S. Environmental Protacfigency, U.S. Fish and Wildlife Service, Natiofahnsportation Safety Board, U.S. Department of
Transportation and other federal agencies quicgiywened at the incident site and began working wdatmpany, local and state officials (under a Udifie
Command structure) to develop and implement a spiltainment, recovery, and clean-up plan and gtiote strategy for the environment and affected
local residents.

A coordination facility was established in the Cidf Marshall and contractors where brought in fovinmental restoration and product recovery.
Aggressive product recovery efforts were institute@@xpedite oil containment and environmentalelep. Wildlife rescue and rehabilitation operation
were also implemented to aid in protecting aninaald aquatic life from harm, and saving wildlife tth@d been adversely impacted by the spill. Health

356
Technological Hazards — Industrial (Hazardous Mal&r Pipeline Accidents)



advisories were issued to protect the public framh and some of the nearby residents were evatémta time until the air quality improved withihe
area. A number of contracted cleanup crews weyedht in to perform clean-up and product recoveoykw

On September 27, the repaired oil pipeline wasrest by company officials, with the approval of tH.S. Department of Transportation. New oil again
flowed through the pipeline, initially at a redugekssure level but then at full capacity agaithe Tnified command center remained operationaaifor
extended period of time, due to the long-term reatbfrproduct recovery and environmental clean-ugratons. Clean-up and product recovery efforgs ar
still ongoing in 2014, with more than 1.5 millioaltpns of water treated and huge quantities of rraterocessed off-site to remove and recover the o

December 29, 2010 Wayne (Wayne County)

An aging natural gas pipeline exploded under aitiura store, destroying the building and resultimgwo fatalities and one injury. Rescue workersrgp

all day and into the night combing through the pilerumpled drywall, twisted metal, and brokershif furniture. The explosion also shattered winslav
nearby businesses and hospitalized one person athbéen driving by when the building exploded. ¢®gvacuated homes and businesses near the store,
and a local state of emergency was declared. Resiitethe area had reported the smell of gaseautiiity company three hours before the explosidn.
second leak was discovered in the same area laftexplosion, but was successfully capped befguoding.

January 10, 2011 Grand Rapids (Kent County)
A house exploded as a result of a natural gas tealsing one fatality and leaving another persaically injured.
January 12, 2011 Columbus (St. Clair County)

One person was hurt during a natural gas explasi@nfacility in Columbus. Residents within a fiwele radius of the gas storage company said thiey fi
heard a loud boom and then saw a fireball. The eamysells natural gas, and stores it in a two-mhoitgr cavern underground. The explosion occurred
during a separation of gas and oil, and then tbiéitfes safety valve kicked in, preventing theefirom spreading until it burned out.

April 13, 2011 White Oak Township (Ingham County)

A gas leak occurred on April 13, 2011 when betw284,000 and 462,000 gallons of gasoline leaked faofaulty Marathon Pipe Line LLC pipeline in
mid-Michigan. Marathon originally estimated that6]J@00 gallons had leaked into the soil before it watected by a man in Ingham County’s White Oak
Township whose 16-acre farm backs up to four ftelage tanks. Environmental experts said the IngRamnty gasoline leak didn't harm residents’
drinking water. They also said it was unlikely thahtamination from the leak had affected the RedaC River watershed and neighboring communities.

May 4, 2011 Warren (Macomb County)

A natural gas explosion in a commercial Laundromdetroit's northern suburbs leveled the buildamgl injured two passers-by. The blast was feltrs¢ve
miles away and nearby residents reported seeiame tloud of smoke.

February 27, 2013 Royal Oak (Oakland County)

A natural gas leak caused an explosion that kéledan and destroyed three homes. The explosionredsilted in the evacuation of two streets in the
neighborhood for multiple days. The utility compamas fined $340,000 by the Michigan Public Sen@mmission, since their work crew was aware of
the leak but left the scene prior to the blast. Itidie employees related to the incident were a¢sminated. In addition to the fines, the utildgmpany
will give $1 million to a new fund that will helpiatims of natural gas disasters and fund improvauhing and safety practices for utility workers.

The relatively small number of deaths and injudassociated with these petroleum and natural gaslimép
accidents is a testament to the emergency prepssedtiforts of the pipeline companies and localmanities,
as well as the regulatory oversight of the Michidaublic Service Commission and the U.S. Departnaént
Transportation’s Office of Pipeline Safety. The §ibsity is always there for a significant accideatoccur, since
Michigan is crisscrossed by several major petroleumd natural gas pipelines. Pipelines could rupairany
time, resulting in severe explosion, fire, propetéynage, environmental contamination, and cassaltie

Programs and I nitiatives

Pipeline jurisdiction and oversight in Michiganaemplex, determined primarily by the type and fumctof a
pipeline and its location. Agencies involved in@uf) the MPSC Gas Safety Office, (2) the USDOT/GiPS
Kansas City, Missouri, and (3) the Michigan Depamitof Environmental Quality, Office of Geologic&lirvey
(MDEQ/OGS). The table below is a breakdown of gidgonal and inspection responsibilities for therigus
types of pipelines present in Michigan:

Pipeline Safety Regulation in Michigan

Pipeline Type |  Jurisdiction Applicable Code Inspected By
Inter-state Natural Gas USDOT/OPS 49 CFR Part 1¢ MPSC Gas Safety
Intra-state Natural Gas State of Michigan/MPSC Michigan Gas Safet MPSC Gas Safety

Standard
Liquid Petroleum USDOT/OPS 49 CFR Parts 193/1 USDOT/OPS
Gathering Lines* MDEQ/OGS Oil/Gas Administrative Rule] MDEQ/OGS
under Part 615, 1994 F
451

*Note: Gathering lines run from a production fagil{i.e., a well) to a pre-processing plant (igehydration facility, or separator, compressiortiti.
Source: Michigan Public Service Commission, Gagtgadffice.

The issue of gathering line jurisdiction is evenrencomplex. Gathering lines in non-rural areas daller the
jurisdiction of the Michigan Gas Safety Standai@athering lines that serve as common carriersufadler the

357
Technological Hazards — Industrial (Hazardous Mal&r Pipeline Accidents)



jurisdiction of the MPSC, but may not necessariyl inder the Michigan Gas Safety Standards. Afieot
gathering lines fall under the jurisdiction of t®EQ/GSD. (Note: Even though gathering lines iraf@areas do
not fall under the direct jurisdiction of the Migain Gas Safety Standards, the MPSC requires alinconcarrier
pipelines to be designed, constructed and opeteteer the requirements of the Standard.)

The following are major programs and initiativeplace to help ensure petroleum and natural gadipgsafety
in Michigan.

Michigan Gas Safety Standards
Pipeline operators are regulated under the MichiGas Safety Code, 1969 PA 165 and its implementing
Administrative Rules - the Michigan Gas Safety 8tads, to ensure that public safety is protectetth¢oextent
that is possible in the industry. Under the Codaigv is administered by the MPSC), gas pipeline mames
(operators) must develop and maintain written pilaces to minimize the hazards resulting from ampsline
emergency. The procedures must provide for theoviatlg: 1) identification and classification of even2)
notification of and communication with local resgemnagencies and public officials; 3) response Ittypes of
gas emergencies, including emergency shutdown eessyre reduction procedures; 4) coordination gfiogase
actions with the local jurisdiction(s); and 5) w@sttion of service. Operators must also ensuregéegonnel are
properly trained and knowledgeable about emergenogedures. If an incident occurs, the operatort maxsew
response actions to determine whether procedures fedowed, and if necessary, take samples offéiled
facility or equipment for laboratory examinationdetermine the cause of the failure. Mitigatioriatt are taken
as necessary to minimize the possibility of a nremge. The latest edition of the Michigan Gas Saftandards
was filed with the Secretary of State and becarfexiéfe on April 17, 2009.

Consumers Energy has stated that it will give $ilionito a new fund that will help victims of naairgas
disasters and fund improved training and safetgtfmes for utility workers.

U.S. Department of Transportation, Office of PipelSafety
Additional pipeline safety requirements are corddiin the Federal Safety Standards (Parts 191, 192 and
195), as administered by the USDOT/OPS. Intergageand liquid petroleum pipeline operators muselde
and maintain written emergency procedures similahose required under the Michigan Gas Safetydatas. In
addition, they are required to coordinate both péah and actual response actions with local officiahd
response agencies. There is also a Federal Gragntalim authorized to reimburse a state agency 8p tmercent
of the actual cost for carrying out its pipelindesa program. The actual amount of Federal reimdiment
depends upon the availability of appropriated fundd state program performance (and the formuld tse
allocate funds includes performance factors). TlatuNl Gas Grant Allocation and Hazardous Liquicarr
Allocation participate in the program. The OPS jeg grant funding to Michigan to improve commutima
among excavators and owners of underground faslitfhe PIPES Act of 2006 also authorizes grants to
Michigan state authorities, designated by the Quaerto create or maintain effective State damagegmtion
programs.

Part 195 also has a continuing education requiretogkeep local officials and the general publimwimed about
the risks associated with the transportation ofhdaus liquids via pipeline. OPS and Michigan pamsrregularly
participate in joint government-industry-public cmittees and task forces to discuss and addresgicenelated

to risk management, compliance, emerging technolatymage prevention, and environmental protection.
Current initiatives include the Risk Management Dasiration Program, the Local Distribution Company
Feasibility Study, Technical Pipeline Safety StaddaCommittees, Best Practices for One-Call Cengeard the
National Pipeline Mapping System (GIS-based).

MPSC Pipeline Safety Inspections
MPSC safety engineers are certified by the USDOE@Pconduct inspections on natural gas pipelioesure
the structural and operational integrity of theteyss. If violations are found, the pipeline compaman be
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ordered to take corrective actions, and the pipebperator may be fined. The MPSC safety enginekss
respond to accidents involving natural gas or petira pipelines (to ensure compliance with federal atate
law, and to offer technical assistance to emergeesyonders).

The Protection of Underground Facilities Act / MIBE5 Program

Michigan'’s first line of defense against pipelimad other utility line) breaks from constructiorcaxations is the
“MISS DIG” Program established with the passagd @74 PA 53 — The Protection of Underground Faediti
MISS DIG System, Inc., is a 24-hour utility commeetions system that helps contractors comply withstate
law (Act 53) that requires the notification of utés at least three working (but not more tharcatendar) days
before starting the excavation, tunneling, dematighdrilling or boring procedures, or explosiveaharges for a
project. When properly administered and followdde tMISS DIG safety system does an excellent job of
minimizing pipeline and utility line accidents.

National Transportation Safety Board

The National Transportation Safety Board (NTSB)estigates all significant pipeline accidents in th&., and
provides pipeline company and government regulatatts safety recommendations aimed at preventirgréu
accidents. The NTSB also publishes a list of “nwahted” safety improvements, for pipelines and othedes

of transportation, for nationwide implementation égpropriate entities. Although these safety imprognt
recommendations are not mandatory, and the NTSBidiasgulatory or enforcement powers, it nonetisehes
been successful in getting more than 80% of it®meoendations adopted. Many safety features cuyrentl
incorporated into pipelines and other transpontatimmdes had their genesis in NTSB recommendations.

Local Emergency Capability
Communities that may be affected by petroleum dounahgas emergencies should have adequate praseotur
their Emergency Operations Plans to address th@adppgpes of problems associated with this haziacuding
specific functions such as rescue and evacuatifiacttd communities must work closely with compaifiycials
and surrounding jurisdictions to ensure a fastraioated response. Mitigation possibilities inclutie use of
community zoning regulations to provide suitableempunoccupied "buffer" areas around pipelinestage
fields, refineries, and compressor stations.

American Petroleum Institute (APl) Recommended ta¢RP) 1162
The American Petroleum Institute (API) Recommenéedctice (RP) 1162, "Public Awareness Programs for
Pipeline Operators" has regulations for pipelinerafors to provide the affected public with infotioa about
how to recognize, respond to, and report pipelmergencies. The importance of using the one-cdification
system prior to excavation is to be emphasize@lfiatakeholders. Emergency officials and localljpubfficials
must be provided with information about the locataf transmission pipelines, to enhance emergeesponse
and community growth planning. Affected municigelt school districts, businesses, and residentst ivel
advised of pipeline locations. Of particular sigrahce is the requirement that operators must gieddy review
their programs for effectiveness, and enhance ribgrams as necessary.

This industry consensus standard provides guidaam@ recommendations to pipeline operators for the
development and implementation of enhanced publaraness programs. It addresses multiple eleméisisch
programs, including the intended audiences, thelskiof information to be communicated, frequencied a
methods of communicating the information, and eatidun of the programs’ effectiveness.

Michigan Propane Gas Association (MPGA)
The Michigan Propane Gas Association was creat@idmote the proper handling and use of propaneoil
for a favorable environment for propane distribnt@and marketing, and to increase its use by demadimg}
propane's value as a clean energy source. The MiBGAtrade and membership service organization that
represents propane marketers throughout the tia¢eMPGA's primary purpose is to maintain high deads of
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practice within the industry and, in so doing, pattand expand the ability of its members to competthe
marketplace.

Interstate Natural Gas Association of America (INGA
The Interstate Natural Gas Association of AmerlBEGAA) is a trade organization that advocates raguly and
legislative positions of importance to the natugas pipeline industry in North America. Its membgeasnsport
over 95 percent of the nation's natural gas thraugktwork of 200,000 miles of pipelines. The istate natural
gas pipeline industry has two principal federalutatprs: the Federal Energy Regulatory CommissikiERC) is
responsible for the economic regulation of pipdinghile the U.S. Department of Transportation (D@ffice
of Pipeline Safety oversees the industry's safffrte. INGAA's primary mission is to create a r&gary and
legislative climate that allows interstate natugals pipeline companies to optimize efficient andfiable
operations.

Nonprofit Pipeline Safety Organizations
There are several nonprofit organizations and dgertbat provide information encouraging pipelirdesy in
Michigan. These organizations can work to edudagepublic by organizing meetings, seminars, anckshops
to improve pipeline reliability, operational effezicy, and the regulatory environment. These org#oizs can
support the safe delivery of pipeline productsepaesh pipeline operational problems; act as a camgnound
forum where members can discuss and seek solutomsdustry problems; promote underground faciitie
damage prevention, and implementation of damageept®n best-practices to all stakeholders; andessmt
industry interests before Congress, federal agen@ed other energy-related stakeholders by dewejop
regulatory and legislative policies. These particuwdrganizations include the National AssociatiérPipeline
Safety Representatives (NAPSR), Association of @ge Lines (AOPL), American Public Gas Association
(APGA), Pipeline Research Council Internationat,. IPRCI), the Common Ground Alliance (CGA), etc.

Analysis and I mpact

The map at the end of this section shows the lmcatif major petroleum and natural gas pipelinesiwit
Michigan. It is apparent from the map that petroleand natural gas pipelines crisscross the erttite,sfrom
well heads to storage sites to distribution to comasrs. Major compressor stations that receive addtribute
natural gas are located at key points along thelipgs (but are not shown on the map). These statiwonitor
and maintain pressure levels within the pipelineghe event of a pipeline rupture, the compressations shut
down to stop the flow of product. Many smaller coegsor stations are located across the state tpletarthe
distribution process to consumers.

The state's major natural gas storage facilitiedarated in the central part of the Lower Pengshatural gas is
piped into those storage facilities from Michigaells, and from large transmission pipelines thagioate in
Canada, the southwestern United States, and tHeof3dkexico area.

Petroleum pipelines carrying crude oil, fuel oilppane, butane, gasoline and other petroleum ptedthawe their
heaviest concentrations in central Lower Michigaml detween Detroit and Toledo. Many of the refiegri
terminals, and storage areas are located in urizas avhere the potential for extensive damage,tlaredt to
lives and property, is greatest. The largest canaton of these facilities is found in the Detraietropolitan
area.

Petroleum and natural gas pipeline accidents arth@mise, due to the aging of the undergroundastfucture

(much of which was laid over 50 years ago) andremeiase in construction excavation. According talisis

conducted by the General Accounting Office (GAQ),aaerage of 22 people died annually from 1988%@81
when the number of accidents was increasing fouzepe per year. The GAO also found that the USDMRBO
has not adequately enforced many safety regulapassed by Congress since 1988 and is insteadgatyore

on industry self-regulation as an enforcement tool.
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Increased pipeline safety regulations again cantieetdorefront in 2000 after deadly pipeline explos occurred
in Bellingham, Washington in June 1999 (three d&adind Carlsbad, New Mexico in August 2000 (11 lisatn
2004, the Pipeline and Hazardous Materials SafeltyiAistration (PHMSA) was signed into law. The pmse of
the Act was to provide a more focused researchnirgtion and establish a separate operating admaitics for
pipeline safety and hazardous materials transpomntagtfety operations.

The Pipeline Safety Improvement Act of 2002 mandiaignificant changes and new requirements in thg w
that the natural gas industry ensures the safedyimatiegrity of its pipelines. The law applies totural gas
transmission pipeline companies. The law placesiiregents on each pipeline operator to prepare and
implement an “integrity management program” thatpag other things, requires operators to identificalled
“high consequence areas” (HCA) on their systemsduaot a risk analysis of these areas, perform imesel
integrity assessments of each pipeline segmentirespect the entire pipeline system. Companies wegaired
to identify all HCAs and submit specific integrityanagement programs to the Office of Pipeline 84fePS),
the Research and Special Projects Administratiowl, the U.S. Department of Transportation. All pipel
segments within HCAs were to be inspected and retied plans completed by December 17, 2008, witlie-
HCA segments must be inspected by 2012. All segsnenist be re-inspected on a 7-year cycle, withaoert
exceptions.

Because petroleum and natural gas pipeline acsideititoccur eventually, affected local communitiasist be
prepared to respond to the accident, institute ssscg protective actions, and coordinate with faldend state
officials and the pipeline company emergency crévsffectively manage and recover from the accidéhat
can best be accomplished through the collaboratisening, training, and exercising of emergencycpadures
with all potentially involved parties.

Hazard Mitigation Alternatives for Pipeline Accidents

* Locating pipelines away from dense developmentticafi facilities, special needs
populations, and environmentally vulnerable arehsnever possible.

* Increasing public awareness and widespread usehef"MISS DIG" utility damage
prevention service (800-482-7171).

* Proper pipeline design, construction, maintenamckigspection.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtafeSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedlonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrination, MSP guidance has included the “Locakatd
Mitigation Planning Workbook” (EMD-PUB 207), whiah currently being updated for release by 2015t the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard ipyior
information as it has been reported in local hazaitibation plans. Here, it will merely be notdtht pipeline
accidents were considered to be a significant laaipathe local hazard mitigation plan for St. Cl@wmunty.
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Major Petroleum and Natural Gas Pipelines in Michigan
Source: Michigan Public Service Commission; pipeltompany maps

Major Pipelines in Michigan

s Majar Pipelines

}

362
Technological Hazards — Industrial (Hazardous Mal&r Pipeline Accidents)




OIL AND NATURAL GAS WELL ACCIDENTS

An uncontrolled release of oil or natural gas, tietpoisonous by-product hydrogen sulfide, from potion
wells.

Hazard Description

Oil and natural gas are produced from fields spadt@cross 63 counties in the Lower Peninsula. FBg&Y to
January 2009, there have been 56,525 oil and hagasawells drilled in Michigan, of which roughlyah have
produced oil and gas. To date, Michigan wells harnaeluced over 1.4 billion barrels of crude oil &hétillion
cubic feet of gas.

The petroleum and natural gas industry is highfjutated and has a fine safety record, but the tlofesccidental
releases, fires and explosions still exists. Initamid to these hazards, many of Michigan's oil yad wells
contain extremely poisonous hydrogen sulfideSHgas. Hydrogen sulfide is a naturally occurrirag gnixed
with natural gas or dissolved in the oil or brimelaeleased upon exposure to atmospheric conditiovesr 1,300
wells in Michigan have been identified as havingHtevels exceeding 300 parts per million (ppm).

As the table below indicates, at concentration3Qff ppm, as little as one breath of hydrogen sailGdn Kkill.
Although hydrogen sulfide can be detected by a€megg" odor in concentrations from .03 ppm to ppt,
larger concentrations paralyze a person's olfaateryes so that odor is no longer an indicatorhef hazard.
Within humans, small concentrations can cause dogghmausea, severe headaches, irritation of mucous
membranes, vertigo, and loss of consciousness. dggdr sulfide forms explosive mixtures with air at
temperatures of 500 degrees Fahrenheit or abodeisatangerously reactive with powerful oxidizingterials.
Hydrogen sulfide can also cause the failure of {sighngth steels and other metals. This requiras &
company and government responders be familiar nigt with emergency procedures for the well sitet, &lso

with the kinds of materials that are safe for usedur gas well response.

Physiological Response to }$

10 ppm Beginning eye irritation
50-100 ppm Slight conjunctivitis and respiratory tract irria after 1 hour exposure
100 ppm Coughing, eye irritation, loss of sense of smeakm®-15 minutes. Altered respiration, pain|in

the eyes and drowsiness after 15-30 minutes, feliblay throat irritation after 1 hour. Seveyal
hours of exposure results in gradual increase vergg of these symptoms and death may
occur within the next 48 hours.

200-300 ppm | Marked conjunctivitis and respiratory tract irritat after 1 hour of exposure.
500-700 ppm | Loss of consciousness and possibly death in 30 miesito 1 hour.
700-1000 ppm | Rapid unconsciousness, cessation of respiration,&death.

1000-2000 Immediate unconsciousness, with early cessation oéspiration and death following
ppm within a few minutes. Death may occur even if thendividual is removed to fresh air at
once.

Source: American National Standards Institute, &eh 237.2-1972

An unplugged abandoned well, also known as an orptell, can be a hazard to the health and safetheaf
surrounding people and environment. There are redngtions where an unplugged well can become dange
For example, a rusted-out casing in a gas well leamatural gas flow underground and accumulat¢hen
basement of a nearby building, possibly causingxiosion. Occasionally, gas leaking from an oldl wan
contaminate a nearby water well. An old well miglgo be a conduit for salt brine from deeper foromet to
pollute fresh groundwater, or to discharge at tivéase. In some cases, oil leaks from abandonels$ wlluting
soil and water. In the vicinity of a coal mine, @d well can be a conduit for explosive gas to ettie mine, a
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serious mine safety problem. Also, where coal ngrias occurred, an old well can allow acidic mirsew to
discharge at the surface.

Hazard Analysis

Over the years, Michigan has experienced perigolicand and downward trends in oil and natural gaslyction
as new reservoirs were discovered and older oresiieedepleted. However, oil production has beehiniteg at
5-8% per year since 1990. Natural gas productiakee in 1998 and has also begun to indicate andeali
production. As the table and map indicate at tteeadrthis section, a large number of Michigan'sasitl natural
gas wells are located in the western counties bioiglen Lake Michigan, and in the central part loé Lower
Peninsula. A thin band of fields also runs fromHh@ain County to St. Clair County in the southern kow
Peninsula, and across the northern Lower Penirfsoia Manistee County to Presque Isle County. Oifl an
natural gas wells are scattered around other Ld¥egiinsula counties, but the Upper Peninsula cont@w
productive oil and gas wells.

Michigan reaps tremendous economic and social henedm oil and natural gas production. As with al
industrial and commercial activities, along witlesle benefits come some risks as well. Despite ékeddfforts of
the MDEQ Office of Geological Survey and the dnjicompanies to minimize oil and natural gas wetidents,

it is inevitable that such accidents will occurrfrdime to time. When they do, the affected locahpwnities
must be prepared to respond to the accident, utestitecessary protective actions, and coordinatie state
officials and drilling company emergency crews ffedively manage and recover from the accidenatTdan
best be accomplished through collaborative planmiraining, and the exercising of emergency prooesiwith
all potentially involved parties.

Using revenues from oil and gas production taxks, Michigan Department of Environmental Quality has
plugged and restored at least 200 wells. Out ob6&876 oil and gas wells drilled in Michigan sirtbe 1920s,
26 orphan wells remain to be plugged as of 2012.

It can be difficult to accurately assess incidambpbilities for oil and gas wells, but some indiimas might be
gained from existing OSHA data. As related in #eetion on hazard identification, information abdig
location of wells is available since permits neetietle issued before they are dug or drilled. elfnpit sites are
near developed or potentially sensitive areas,ipdéuquiries can then be made with MDEQ to sethd permit
actually resulted in a well being created, whetherwell is still open or has been capped, and hdraipen wells
have been known to contain hydrogen sulfide. W#ist are open and potentially hazardous should be
reconsidered if they are located very near to vralole populations or densely developed areas.

More than one agency has requested that this ptande more specific information about any risksoagated
with hydraulic fracturing methods of extractions@lknown as “fracking”). Concerns have been exga@sbout
reports of water and air pollution in other statag, the situation in Michigan can be seen to diffiemore than
one way. Michigan has a history of hydraulic fuactg that dates back to 1952, involving more thar000
wells without any resultant environmental damagichigan has many impermeable formations in itsroeki,
which provide extensive separation between thedks aed the location of groundwater, therefore nirguhat
groundwater contamination is prevented (unlike fimenations in some other states where evidenceucoh s
contamination has been detected). These geologmadiitions and Michigan’'s greater regulatory syste
combined with a scale of extraction that is mucds lthan several other states (in which probleme Ieen
widely publicized), means that there is no reasooonsider that this method of extraction posesguagter risk
within the state. As with wells that have been thrgugh other means, the primary sources of riskafany well
are the two that have already been identified @vimus editions of this plan: (1) the ability oivell to “sour” by
producing poisonous hydrogen sulfide gases, andh@Yisk that an accidental explosion may occBath of
these risks do happen from time to time, but uguddl not strongly affect areas outside of the si# itself.
Please refer to the list of Michigan events, forrendetail about the extent (and limits) of actuatl aecent
historical cases in Michigan. Extraction techngi¢and safety) has been improving over time.
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Impact on the Public

Those who are in or near a well site during a hamas event (workers, inspectors, trespassers) atgyJevere
injury or death. Those living in the close vicinitf such a well may potentially be affected byegaand thus
require temporary evacuation, but these cases wmuéktremely rare.

Impact on Public Confidence in State Governance
An event of significant size or impact may provakeerception that inadequate regulation, authaoizabr
oversight was maintained by the state.

Impact on Responders

Wells may contain poisonous hydrogen sulfide gasd, thus require responders to use special equipwieen
nearby. Special search and rescue skills may eéedeakefor victim extraction. In this regard, theamd gas well
hazard may be considered to be similar to a fiedhazardous materials incident (q.v).

Impact on the Environment

The process of getting oil and natural gas fromewugund to the end user has the potential to be
environmentally destructive. The environmental actg of oil and natural gas well accidents include
emission of air pollutants, leaks and spills, gwater contamination, and the effects of well “bbauts.” Many

of Michigan's oil and gas wells contain extremebyspnous hydrogen sulfide {8§) gas. Productive natural gas
wells and their associated utilities and accesdg@dso “eat up” natural land, and many areas whasds found
are natural areas where drilling puts industriallities into rustic settings.

An unplugged abandoned well (orphan well) can bwzard to the environment. For example, a rusted-o
casing in a gas well can let chemical substanamg finderground, and gas leaking from an old wellldo
contaminate a nearby water well. An old well migiiéo be a conduit that allows salt brine from eeep
formations to pollute fresh groundwater, or to Hemge at the surface. In some cases, oil leaks &foandoned
wells may cause the pollution of soil and water.

Significant Oil and Natural Gas Well Accidents

To date, Michigan has been fortunate not to haveilaor natural gas well accident that resultedass of life
(other than to company employees) or caused sigmifiproperty damage. However, significant oil aatural
gas well accidents have occurred that requirednagrgency response by the drilling company and atesind
local officials:

April 1973 Williamsburg (Grand Traverse County)

The drilling of oil and natural gas wells may resuolanother type of hazard, as demonstrated bip@dent near Williamsburg in Grand Traverse County
during April 1973. Gas pressure in a well forced gaough porous rock formations to the surfaces €huption of natural gas caused craters of bogbli
muddy water that flowed into nearby streams and ithe Grand Traverse Bay. Due to the threat ofxgosion, the townspeople of Williamsburg were
evacuated, but an explosion did not occur. Damaae e@nfined to building foundations (which settlady environmental damage to trees and streams.
Fortunately, the Williamsburg incident was resolweidhout death or injury. The Michigan Departmerit Matural Resources subsequently imposed
improved well casing and sealing requirements éwgmt this type of occurrence.

April 16, 1984 Bay County

On April 16, 1984 a sour gas well in Hampton TowpdgBay County) developed a leak at its surfacéncaemitting sour gas for several hours. Residents
within a half-mile radius were evacuated for appr@ately 24 hours until the well could be completedpaired. There were no injuries or property damag

February 24, 1988 Buckley (Wexford County)

On February 24, 1988 a gas leak occurred in aleedited near the village of Buckley in Wexford CturSeveral children in a nearby school complained
of nausea from the strong odor, so the school wasuated as a precaution. After a short investigathe well site was located and it was determthed
the site had suffered a deck blow-off and was émgitas directly into the atmosphere. The well salssequently shut down until permanent repairsdcoul
be made.

January 9, 1989 Arenac County

On January 9, 1989 a natural gas well blew outunGkes Township, Arenac County. Although there wadire, methane, butane, and hydrogen sulfide
leaked from the wellhead. The surrounding area ewecuated while attempts were made to seal the gk mud and concrete and to replace the
wellhead. On January 11, a new valve was succéssfatalled and the community resumed its nornetivies.
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February 17, 1989 Grand Traverse County

On February 17, 1989 a Shell Western oil well inyfdd Township (Grand Traverse County) blew oesuiting in an evacuation of nearby residents and
the cancellation of local school classes. The wall eventually capped, later that night.

June 15, 1993 St. Clair County

On June 15, 1993 a natural gas explosion occutred Michigan Consolidated Gas Company (MICHCON) ergdound storage facility in Columbus
Township, St. Clair County. One worker was injuiiedhe explosion, two vehicles were burned, anésghhomes in the immediate vicinity of the fagilit
were evacuated.

February 3, 1994 Ogemaw County

On February 3, 1994 an explosion and fire occuwiedn a pipe released gas under pressure at an demedil Company (AMOCO) production facility in
Ogemaw County. One service company employee wkslldhd another employee was injured. The situatias immediately brought under control with
no additional injuries, damage, or threat to pubtitety.

May 13, 1994, and August 1996 Manistee and Masmm@es

An accident occurred when a blown gasket releagdbgen sulfide emissions after a seal in a congprgsstation in Mason County's Victory Township
failed. The incident resulted in 11 people req@irdmergency hospital treatment (four of them ckiijirand the death of 10 cattle. Another similaident
occurred two years later when a release of 5,506k daet of natural gas containing 900 ppm of pe@es HS occurred in Manistee Township. The release,
which occurred while workers were attempting togpduwell, caused several citizens in the neighbmtho lose consciousness and collapse. Elevermscti
were treated at the hospital; at least one of thestained serious lung damage. Others were bedatett for symptoms of asthma, skin irritations and
neuropsychological problems. From 1980 to 1998eifjuries and evacuations have occurred in Maaiand Mason Counties as a result £ keleases.

At least 10 separate accidental releases,8fffbm pipelines and processing plants causedaat 262 people in Manistee and Mason Countiesdouate
their homes (five since 1995), caused at leaste2ile to have been injured and seek medical tredtsiece 1994, and caused 35 cattle to be killed in
Mason County since 1994. Many more have sufferapir@ory and skin complications, and all are begarihe psychological burden of repeated
evacuations.

December 2006 Mecosta County
In December, 2006 a gas well burst into an exptosioMecosta County, resulting in the evacuatiorse¥eral nearby residents. The issue was later
resolved, with no additional threat to public spfet

June 12, 2013 Leoni Township (Jackson County)

An explosion at an oil well placed a man in extrBnoeitical condition and he was airlifted to Unregy of Michigan hospital. Investigators believibat a
truck had struck some piping in the oil well, caigsan explosion and natural gas fire. The fire egmguished with foam and water, and did notaffe
surrounding areas outside of the facility.

Programs and I nitiatives

Oil and Natural Gas Well Regulatory Authority

Part 615 of the Natural Resources and Environméhtakction Act, 1994 PA 241, as amended, regutztesd

natural gas well drilling in Michigan. Revisions tbis “Supervisor of Wells” statute, in 1999, cfad the

Supervisor's authority to address public health aafkty issues. The Administrative Rules for Pa% @vere

most recently updated in September, 1996. ThesesReluire the classification of wells using thaecapt of

radius of exposure (RoE). A simple formula is usedalculate the distance, in feet, from the pointelease at
which the HS concentration in air reaches 100 ppm. This id@@®ppm RoE. Wells with more than 300pprsH
in the gas stream are classified according to @@epbm RoE. Part 616 deals with an Orphan Well Feredted
within the State Treasury for the purpose of pluaggihe abandoned or improperly closed oil or gaksyver for

response activity, and/or for site restorationibbiogas wells. The fund can be used when no owneperator is
known, when all owners or operators are insolventyhen the supervisor determines there is an irantithreat
to public health and safety.

Michigan Oil and Gas Association (MOGA)
The Michigan Oil and Gas Association (MOGA) reprasehe exploration, drilling, production, transgaion,
processing and storage of crude oil and naturaligdise State of Michigan. The organization hasrdv@€00
members, which include major oil companies, indéejean oil companies, and the exploration arms ofousr
utility companies. The MOGA monitors the pulse loé tMichigan oil and gas industry as well as thatigal,
regulatory, and legislative interest in the state #he nation's capital as well. The organizatias heen described
as the collective voice of the petroleum industryMichigan, speaking to the problems and issuesmdathe
various companies involved in the state’s crudend natural gas business. One of the ongoingsssueoncern
to the MOGA is oil and natural gas well safety.

Interstate Oil and Gas Compact Commission (I0OGCC)
Michigan is a member of Interstate Oil and Gas CachCommission (IOGCC) that represents the goverabr
oil and natural gas producing states. In 1935skites endorsed and Congress ratified the Inter€atpact to
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Conserve Qil and Gas, resulting in the formationthef uniqgue governmental entity now known as therstate
Oil and Gas Compact Commission. The IOGCC has Hefpates (including Michigan) to establish effegtiv
regulation of the oil and natural gas industry tlgio the gathering and sharing of information, tetbgies, and
regulatory methods. The IOGCC advocates for enmimtally sound ways to increase the supply of Acagri
energy. This can be accomplished by providing gower of member states with a clear and unified eza
Congress, while also serving as the authority snes surrounding these vital resources. The urstjueture
offers a highly effective forum for states, indystiCongress, and the environmental community toresha
information and viewpoints to advance our natierergy future. The organization is dedicated taiseg
resources needed to ensure our nation's energyon, and national security.

Michigan Oil & Gas Producers Education Foundatid®GPEF)
MOGPEF was created in 2003 to assist in suppodthgational projects and programs about the inglustis a
tax-exempt organization under Section 501(c) (8hefUnited States Internal Revenue Service caslenission
is to provide financial support for programs thall imform the people of Michigan about the imparte of the
local oil and natural gas industry and about theirenmental safeguards that are employed. Mateaald
programs developed by MOGPEF are available forbysenembers of petroleum, energy, and allied indestr
and by the general public.

Contingency Planning

Contingency plans for public protection are requiif@ wells at which the 100 ppm ROE is greatenth@0 feet.
The plans are divided into two parts. Part | cordaieneral procedures that must be implementedimpany
personnel in an emergency whesBHs released. This includes emergency contactshemdassigned duties and
responsibilities, notification and evacuation pihaes for the general public, and procedures foitirgy the
well. Part Il contains site-specific informationdamust be filed with an application for a drillipgrmit. Well
owners have the option of working with the local éggency Management Coordinator instead of prepaing
required site map and list of residences. Thisoopttan be used in highly populated areas. OtheS H
Administrative Rules address special equipmentirements for the drilling, testing, and productiohH,S-
bearing wells. The Rules are intended to providetdolic protection and nuisance odor mitigation.

Local Emergency Capability

Communities that may be affected by oil or natgad well accidents should have adequate procedutbsir
Emergency Operations Plans to address the typpsobfems especially associated with this hazardudfing
rescue and evacuation. Affected communities mustkwiosely with company officials and surrounding
jurisdictions to ensure the compatibility of prooees for a fast and coordinated response. Mitigati
possibilities include the use of community zoniegulations to provide suitable open, unoccupiedféiplareas
around refineries and compressor stations. Michigapartment of Environmental Quality regulationsvide
for buffer zones around wells and around treatraadtstorage facilities.

Oil and Gas Advisory Committee
The Oil and Gas Advisory Committee advises the MD&®Q matters of regional or state-wide significance
relating to oil and gas exploration and productiofhe Committee provides input on policy, rulesgens,
instructions, technical reviews, and hearings. Tenmittee is composed of members from the oil gasl
industry and the public, with background or exmertin oil and natural gas, and related environnheartd
resource issues.

Michigan Department of Environmental Quality - Geel#ace online
The Michigan Department of Environmental Qualitywng@rovides many GIS layers, along with an online
interface called GeoWebFace, which allows userdaw oil and gas well information in an interactineap. Its
web address isttp://ww?2.deqg.state.mi.us/GeoWebFace/
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Hazard Mitigation Alternatives for Qil and Natural Gas Well Accidents

* Using buffer strips to segregate wells, storagekdgamand other production facilities from
transportation routes and adjacent land uses,cordance with state regulations, and consistemt wit
the level of risk.

» Adherence to all regulations and best industry tjmas, especially for relatively new techniques of
hydraulic fracturing, in order to preserve Michiggmanvironmental quality and public confidence in
the industry.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPIM
places additional emphasis on the coordinationtateSevel planning and initiatives with those takiplace at
the local level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedldonal hazard mitigation plans when developing

State plans and mitigation priorities.

Regarding the first type of State-local planningrcination, MSP guidance has included the “Locakafe
Mitigation Planning Workbook” (EMD-PUB 207), whidh currently being updated for release by 2015 the
second type of State-local planning coordinationsegtion later in this plan summarizes hazard pyior
information as it has been reported in local hazaitehation plans. Here, it will merely be notduht the oil and
gas well hazard has not yet been identified asafrithe most significant hazards in any of Michigahdcal
hazard mitigation plans.

368
Technological Hazards — Industrial (Hazardous Maler Oil and Gas Well Accidents)



Michigan’s Oil and Gas Wells, by County

(As of 2012)

County Wells County Wells County Wells
Alcona 478 Gratiot 1 Missaukee 164
Alger 0 Hillsdale 29 Monroe 2
Allegan 196 Houghton 0 Montcalm 32
Alpena 894 Huron 2 Montmorency 2,539
Antrim 1,706 Ingham 31 Muskegon 15
Arenac 241 lonia 0 Newaygo 33
Baraga 0 losco 7 Oakland 19
Barry 20 Iron 0 Oceana 48
Bay 393 Isabella 170 Ogemaw 326
Benzie 48 Jackson 40 Ontonagon 0
Berrien 0 Kalamazoo 0 Osceola 56
Branch 0 Kalkaska 268 Oscoda 450
Calhoun 79 Kent 145 Otsego 3,652
Cass 4 Keweenaw 0 Ottawa 155
Charlevoix 218 Lake 8 Presque Isle 39
Cheboygan 28 Lapeer 18 Roscommon 81
Chippewa 0 Leelanau 0 Saginaw 54
Clare 123 Lenawee 19 St. Clair 86
Clinton 0 Livingston 32 St. Joseph 0
Crawford 346 Luce 0 Sanilac 0
Delta 0 Mackinac 0 Schoolcraft 0
Dickinson 0 Macomb 9 Shiawassee 5
Eaton 9 Manistee 565 Tuscola 106
Emmet 0 Marquette 0 Van Buren 7
Genesee 18 Mason 21 Washtenaw 5
Gladwin 184 Mecosta 21 Wayne 7
Gogebic 0 Menominee 0 Wexford 13
Gd. Traverse 164 Midland 110 STATEWIDE 14,539

Source: Michigan Department of Environmental Qyalffice of Geological Survey

369

Technological Hazards — Industrial (Hazardous Maler Oil and Gas Well Accidents)




Michigan’s Oil and Gas Fields

Source: Michigan Department of Environmental Qyalieological Survey Division
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