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Abstract

Apply the risk management framework studied dutimg post graduate program, “The
Study and Management of Geological Risks” at thent@e d’Etude des Risques

Geologigues (CERG) at the University of Genevahi City of Portland, Oregon’s risk

management framework. The CERG risk managememefrark includes the essential

four components: to identify the hazard (includihg hazard phenomena), to identify the
vulnerability, to perform a risk assessment andhtifie the management of the hazard,
and to identify how to prevent and to prepare feasters (risk management).

Within the CERG risk management framework, idecdifion of hazards is part of the

framework. The use of the term risk managemeneats of hazard management is
important. Risk management is more encompassirtgeofnultiple aspects of hazards,

vulnerability, and risks. The social, politicatogmomic, and environmental aspects of a
society are included.

The term hazard management is sometimes used dnsfeask management in the
United States. The City of Portland’s Natural HdzBlanagement Plan is a tool in the
City’s risk management program. This paper analyhesCity of Portland’s recently
approved Natural Hazard Mitigation Plan (NHMP) elationship to the CERG risk
management framework. Does the NHMP fit within tBERG risk management
framework? Is the plan idealistic or realistic?llhe City be adequately prepared with
the NHMP or should additional steps be taken? Tewan these questions, the risk
management framework at the City of Portland, Stdt®©regon, and Federal level is
examined, and is discussed in relationship to tBRG risk management framework.
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THE CITY OF PORTLAND 'SNATURAL HAZARD MITIGATION PLAN:
IDEALISTIC OR REALISTIC ?

Introduction

People know disasters happen. Each day, a persoread the newspaper or listen to the
radio and learn of a new disaster or get more Ideta& a recent disaster. Disasters are
huge and scary events that seem overwhelming, &ed people think they cannot
happen where they live. But the reality is thabdters do happen where we live.

“No single term has yet emerged that defines theasarwhere disasters are more
commonplace; but whatever the denomination, tresdways an implicit understanding
the place in question is somewhere else, somewdiseewhere “they” as opposed to
“we” live, and denotes a land and climate that hlbgen endowed with dangerous and
life-threatening qualities"NMlapping 29).

With the perspective and perception that disadtepgen elsewhere, in lands faraway
from the everyday life a person is familiar withdiacussion of risk management seems
frivolous and unnecessary. But in reality, a disasan happen anywhere, at any time. To
know and to understand the importance of identifyine hazard to a community is to
acknowledge that a disaster can occur. With th@@eledgement that a disaster can
occur, a determination of acceptable risk occursret is a decision either implicitly or
actively made by the community about acceptable ris

“The perception of risk and vulnerability, and eveipact, is clearly mediated through
linguistic and cultural grids, accounting for greaariability in assessments and
understandings of disasters. There is no quesianthe variability of interpreting the

threat or the impact of disaster is extremely wade is largely a function of social and
cultural characteristics of individuals, primaritglated to degrees of integration and
group power relations™apping 17-18).

“Critical to discerning the nature of disasterserthis an appreciation of the ways in
which human systems place people at risk in relato each other and to their
environment — a relationship that can best be wboed in terms of an individual's, a
household’s, a community’s, or a society’s vulndiigt ( Mapping 2).

Later in this paper | will define and discuss vudislity, and the relationship of
vulnerability with disaster resilience. These termalate to the capacity of a community
to withstand and recover from a disaster.

“Proponents of vulnerability as a conceptual exatem take the position that while
hazards may be natural, disasters are generally Maipping 29).
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Indeed, hazards occur regardless of human existéffee earth changes over time.
Human existence inherently changes the earth; hsimae resources of the earth to
survive. Around the world, societies develop défg@rways to exist. The social, political,
economic, and environmental conditions of a socraty widely around the world. Both

developing and developed countries have these womslithat contribute to how and

when a disaster occurs.

“In developing countries, social, economic, cultueducational aspects are, in most
cases, the cause of the potential physical dan@gssi€al vulnerability). In contrast to
the hazard, global vulnerability is a condition ttha constructed, accumulates and
remains over time and is closely linked to socgexts and to the level of development
of the communities”Nlapping 39).

The differences in the developed versus developmuotries, in terms of loss of life and
economic impact when a disaster occurs, is staggerihe insurance system calculates
that the majority of fatalities from natural disast are in uninsured countries; that a
disproportionate majority of the economic lossesuos in insured, industrial countries;
and that more than 95% of insured losses are pdidloocountries with good insurance
coverage (Sonnleitner, 2005). More people in iniisted countries take out insurance
than people in non-industrialized or developingrtaes. The graphic below shows the
countries of the world with categories in the “wured group”, “basically insured
group”, and “well-insured group”. The values shoava given in U.S. dollars.

Figure 1

Natural Disasters and Reinsurance
Development of Insurance Markets

Uninsured group Basically insured group Well insured group
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The economic impact comparison is evaluated in geofminsurance rather than other
methods. Uninsured persons suffer great econonpadinas a result of a disaster. The
enormous devastation brought by the disaster chaleé destroyed life as that person
knows it. Now the person has nowhere to live rotlety have a means to make a living.
In addition to the environmental impacts, the impaaf the devastation are physical,
economic, social, and mental. How does a persopapeeand recover? How does a
community prepare and recover?

“Disasters as multi-dimensional, all-encompassigguorences sweep every aspect of
human life, impacting environmental, social, ecoimpolitical and biological
conditions.  Vulnerability can become a key conceépt translating that multi-
dimensionality into the concrete circumstances it khat account for disaster”
(Mapping 10).

“Disasters exist as complex material events andheatsame time, as a multiplicity of
interwoven, often conflicting, social constructionsBoth materially and socially
constructed effects of disasters are channeleddatidbuted in the form of risk within
society according to political, social, and econopnactices and institutions. This is the
essence of vulnerability’"Mapping 10-11). “Disasters seem to be especially apt as
contexts and processes that illuminate these comglationships, particularly in the
way that they challenge societies materially, dbgiand ideologically” Mapping 11).

The definition of disaster is “a sudden calamiteusnt bringing great damage, loss, or
destruction” and “an event or situation that isarelgd as a terrible misfortunéVebster
321). Another definition of disaster is “A seriodssruption of the functioning of a
society, causing widespread human, material, or@mwental losses which exceed the
ability of affected society to cope using only @gn resources. Disasters are often
classified according to their speed of onset (soduteslow), or according to their cause
(natural or manmade)” (CERG 2005). This secondhdiein includes a more obvious
connection to a community’s ability to withstandearent or disruption.

Perhaps people are not entirely aware of how theyncake a difference in how disasters
happen, and how they can mitigate the impacts sdstiers. The City of Portland, the
State of Oregon, and the Federal government oUtlge have established a labyrinth of
regulations related to risk management. The riglhagement framework that these
regulations provide may or may not be effectivéhe General public, government staff,
and politicians may or may not understand theie ol relationship to risk management.
The global risk management framework, herein retérto as the CERG risk
management framework, is applied to the City oftlRod Natural Hazard Management
Plan to illustrate the complexities of a risk magrmgnt framework. The City of
Portland’s NHMP is one aspect of the City’s riskrmagement framework, a framework
which is intricately interwoven with the State ofeQon and U.S. Federal government
risk management framework. An important aspec¢hefrisk management framework is
the subject of acceptable risk, and the socialitipal, economic, and environmental
conditions that a community has. Perception pkaygitical role in the community’s
decision-making process about acceptable risk.erLat this paper, there will more
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discussion of perception and acceptable risk, &edlihk to vulnerability and disaster
resilience.

CERG Risk Management Framework
Introduction

For risk management, a community must identify Hheards, the vulnerability, and the
risk. The CERG program at the University of Genéweused on a risk management
framework that utilizes four components: 1) identthe hazards and the hazard
phenomena; 2) identify the vulnerability; 3) idépntihe risk; and 4) risk management.
Risk management is also referred to as preventidrpeeparedness.

The CERG program uses the definitions of hazartherability, and risk as written in
the Internationally Agreed Glossary of Basic Terms Ralato Disaster Management
(CERG, 2005). Hazard is defined as “A threaterengnt, or the phenomenon with a
given time period and area.” Vulnerability is defil as “Degree of loss (from 0 to
100%) resulting from a potentially damaging phenoané This is a very mathematical
definition. However, the definition relates to aeapgy — how much exists and how much
is lost as a result of damage? The definitionubhgrable provides a more personal sense
about what vulnerability is; as defined, vulneralde “open to attack or damage”
(Webster's 1304). The definition of risk is “Expected lossf (ives, persons injured,
property damage, and economic activity disruptesd © a particular hazard for a given
area and reference period. Based on mathematdaulations, risk is the product of
hazard and vulnerability.” The CERG program alsesuthe definition of risk where the
risk is equal to the hazard multiplied by vulnehi&piand value. This definition of risk
was provided by one of our professors during th&RGE2005 program. Through both
classroom and field study, we applied the CERG mskagement framework to volcanic
risks, seismic risks, risks related to unstableater and hydro-meteorological risks.

Identify the Hazard

The first component of the CERG risk managememhéaork is to identify the hazard.
To identify the hazards, the first step is the hdzssessment. We used geological maps,
articles, and field observations to identify pheeo for a hazard. For example, if the
hazard is a volcano, observations of the phenoroémnackfall, landslide, gas emission,
lava flow and so forth may be made. These phenoraenanapped. In some cases, the
phenomena may create secondary phenomena. Foplexataring the fieldwork on the
Island of Volcano, we mapped the hazard of a latelshnd we mapped a landslide
creating a tsunami. Sometimes mapping of the hanaist include consideration of how
the wind flows, as in the phenomena of gas andaisEfach phenomenon was mapped
to show the location and the intensity of the pme@oon in a given location. These
mapped phenomena are the hazard maps. The haapsiuse the hazard matrix; the
hazard matrix is an intensity of the hazard scal® & probability scale. The hazard
matrix we used for all of our hazard maps in thdRGEisk management framework had
red for high hazard, orange or blue for medium rdyzand yellow for low hazard.
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Hazard Matrix Figure 2

H Hazard levels. The red color
E represents a high level of hazard,
g blue a medium level, yellow a
g M low risk and white no hazard.
@
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Identify the Vulnerability

The second component of the CERG risk managemantefvork is identification of
vulnerability. The vulnerability assessment in@dsdan identification of the critical
facilities of the community. Later in this paperitical facilities, as defined by the U.S.
Disaster Mitigation Act of 2000, are discussed.afTthefinition is limited in comparison
to the CERG definition. For example, during CER®2, we identified that water
(includes water provided by an irrigation organizat or facility), power, sewer,
wastewater treatment, communications, and emergerexnjical care are important. It
may also be important to identify harbors, maindsyanonitoring equipment, businesses,
lighthouses, and airports as critical facilitiestaffsportation routes are particularly
important because they can be used as routes taatescitizens and as routes to bring in
supplies to the impacted area. A map of the dlfitiacilities should be made so that all
critical facilities are identified in one documenthis document can be made in advance
of a disaster; during a disaster it will be essgntiformation. Critical facilities are a
priority; assistance to a disaster impacted arelh likely focus on repairing and
maintaining critical facilites to help the citizenof the impacted area. Mapped
information must be readily available to personghim disaster impacted community and
to persons around the world, in case disastertassisis necessary from other nations.

Evaluating the building materials used for condtarcof both critical facilities and non-
critical facilities is a crucial part of determiginthe likelihood of the structures to
withstand impacts of the phenomena of the hazahd. addition, evaluation of the
potential impacts to the non-structural componédikésthe air, water, and vegetation of
the area is important. Making a matrix, like theeam Figure 3, that includes phenomena
listed in a column, with three columns of effedtse effects on population; the effects on
physical consequences on construction like buiklisngd transportation facilities; and the
effects on vegetation, water, and atmosphere, sanagcommunity a clear idea of the
impacts the phenomena could have to their commuritgowing what the community
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has and how the community would be affected by sz essentially identifying the
vulnerability of the community.

Within the CERG risk management framework, vulnéitgbwas related to four main

elements: 1) lifelines, equipment, buildings, 2omamic activities such as income
created by agriculture or industry, government mep and informal sector, 3) social
aspects, and 4) political and administrative agp@®dbmerio, 2005).

A second matrix can be made then, like Figure Asisbing of the levels of vulnerability,
with the same headers of the previous matrix fdects on population; effects on
construction like buildings and transportation liies; and the effects on vegetation,
water, and atmosphere. The vulnerability levels lmamescribed qualitatively, estimated
as a function of the physical consequences on thbsee described categories, due to
the different phenomena.

The vulnerability can also be quantitatively estethas a function of the physical
consequences (if the quantitative data is availablmake the mathematical analysis).
For example, if a high level of contamination wassidered to be over 200 ppm of a
substance in the water, a medium level is 100 {00, and a low level is less than 100
ppm, a quantitative evaluation of the impacts cookdmade. Both quantitative and
gualitative evaluations of vulnerability provideefisl information for risk management.

If only qualitative information is available, theramunity may determine that obtaining
guantitative information is important. In that eashe information should be collected
and decisions should be made related to the thidsiiar each level: the 100 ppm, the
100-200 ppm, and the greater than 200 ppm contaimméevels described for the

substance in the water.

Figure 3
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Figure 4

Tequlaiion { omslrucizony Waber & mir

Pl Bidlilimgs & i = WA i
| giwvely mparod o dessd H - todal co lapss W contmmmnaied, mot potalils

||iH|| T & | coptbrmnated, pod Incazalils
2 |senonsly mpured B damnze W iy contmminated boi poiatle

firve i i 1 A ey eodwermtation of Wxic gasss bl Iveiiatils

¥ |mmor ! speriicial mjured| B - #4101 sanding W palahle

Liiwi FT A lenaahde

“ulnerability levels, qualitakiwely estimated a5 a funetion of the pheysical consequences on the
popwlation, constructions, water and adr, due to the different phenomens

Perform a Risk Assessment and Identify the Manageofgehe Hazard

The third component of the CERG hazard managenmamefwork is risk assessment.
Risk assessment may include the need to assegthém®mena of the hazard as two
events: rare and common. For example, the explosfoa volcano is a rare event.
However, the lava flow and gas emission, for exanpan occur without the explosion
of the volcano, and can be considered as commonteveThe separation of the
phenomena is based on frequency of occurrenceeoévbnt. It is useful to have this
two-pronged view of the phenomena. The communiy meed to manage risk of the
common and rare events differently. Thereforeiviiets to achieve a reduction of risk
should be categorized and prioritized accordingly.

As discussed previously, risk is equal to the hézaultiplied by the vulnerability and
the value. The risk matrix included below shows tigh, medium, and low levels of
risk. Again, the colors are the same as those usetie hazard and vulnerability
matrixes: red represents the high risk, orangelwe bepresents the medium risk, and

yellow represents the low risk.

Risk Matrix

Vulnerability
= =L

-

Hazard

L M H

Figure 5

Risk levels. The red color represents
high level of risk, orange a medium
level, yellow a low risk, and white no
risk.
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Identify How to Prevent and Prepare for DisastRisK Management)

The fourth component of the CERG hazard managefnamtework is prevention and
preparedness. It is also called risk managem@nice the hazard, the vulnerability, and
the risk have been identified, enough informati@s fbeen collected to take steps to
mitigate the level of risk. A determination of wihsithe level of acceptable risk has been
made. Thus, the community is ready to take stepsevent impacts from hazards and to
be prepared for those impacts that do occur.

The definitions of prevention and preparednessiraportant to this discussion and are
included here. Prevention “encompasses activitiesigned to provide permanent
protection from disasters. It includes engineedand other physical protective measures,
and also legislative measures controlling land asd urban planning. See also
‘preparedness.” Preparedness is “activities desigto minimize loss of life and
damage, to organize the temporary removal of peaptk property from a threatened
location and facilitate timely and effective rescuelief, and rehabilitation. See also
‘prevention’” (CERG 2005).

Prevention includes a wide range of measures ssicinaeducation program, building
codes, and land use planning. These are large-peavention measures. Prevention is
also implemented on a small scale. A communitytrptsritize the actions necessary to
establish these prevention activities. For examiplthere is an existing building code,
perhaps it needs to be implemented more fully ohages it needs to be updated. In the
community, is the priority to protect the existiagnew structures? A jurisdiction might
require changes to existing buildings when a pecsones in to a building permit center
to make changes to a building; at that time thdding has to comply with a new
requirement. A jurisdiction might have new builgsn comply with structural
strengthening measures. Both of these actionstrbgleasier to implement instead of
requiring all buildings to comply with the new ruley a certain date. Building
requirements cover a broad range of structuresoine situations, a more narrow focus
may be necessary, such as the community may nefduse on strengthening existing
critical facilities, or moving them out of high-kisareas. Communication systems and
information networks may need to be strengthenedtttstand impacts. A determination
of how strong the critical facilities should be hat level of risk is acceptable - must be
made. Maintenance and monitoring programs may teée established so that critical
facilities are maintained to the fullest strength.

Preparedness activities include, for example, dgreént of an early warning system,
creation of an emergency operation center, eshabisshelter, creating search and
rescue teams, establishing medical assistancestartiterm and long-term development
of financial assistance. These activities neeoetrioritized. Development of what the
short, medium, and long-term activities should eriportant. For example, it might be
important to install an early warning system anddbemergency shelters as short-term
activities. Mid-term activities could include egping emergency crews with proper
supplies, doing practice drills, and establishingaiation routes. Long-term activities
could be establishing a citizen education programd ahanging land use planning
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regulations. In some communities, the level ofeptable risk is quite high. In these
situations, the emphasis of risk management mag teeéocus on the fourth component
of the CERG risk management framework; preventiay ve made more difficult with a
community that has a high level of acceptable riskthis case, preparedness efforts may
be the most effective.

Risk management encompasses both prevention apdrpomess as discussed above.
Since risk management includes prevention and pedpass, risk management includes
solutions that will mitigate the consequences. THERG risk management framework
defines risk management with sustainable developmemind. The economic viability
of a community must be considered as an esseraralop prevention and preparedness.
When making an assessment of hazards, vulneralahiy risk, economics is inherently
part of that assessment. Recall that assessmbarafds, vulnerability, and risk involves
an analysis of capacity. In that assessment prosessinderstand what exists in the
community and what can be lost as a result of astis. Development of a community is
likely to continue in some manner related to thealeeconomy; whether the economy
revolves around selling fish or diamonds is irral@v  Without development, a
community does not survive. Recognizing that dgwslent is part of an economic
system of a community allows us to consider howettgyment can be sustainable and
how development can better incorporate a risk mamagt framework.

Natural hazards do not discriminate; however, thgacts to people vary greatly in terms
of loss and the ability to recover from loss. Ie th.S., FEMA statistics reveal that 80%
of the burden of a disaster falls on the publicindvities, children, and women carry a
disproportionate amount of this burden. It is igatarly important to identify the
portions of the population that might be more ak rfrom a disaster. In Portland,
Oregon, for example, 31% of the households are lfetme@aded; 24% of the residents are
below the age of 20; and 8% of the households iamegl below the poverty level
(NHMP, 2-6). Prevention and preparedness actsviten be designed appropriately with
this information.

In the CERG risk management framework, risk inckuda economic perspective with
the risk identification (hazards, elements at naknerability, capacity, time, space), risk
attitude, and risk management (ex ante and ex.pbis® economic perspective of risk,
presented by Professor Romerio during the CERGramnogis discussed below.

In this economic perspective of risk, the hazailll istzolves a probability of an event.
The economic value of the element at risk is exachiand an estimate of the economic
vulnerability is made. What is the capacity of dtmenmunity? Capacity is the ability of
the community to cope with the disaster, as has ldggcussed. In the U.S., the term
disaster-resistant communities has become commmmpldn fact, there is a national
program established with parameters on how to becardisaster-resistant or disaster-
resilient community. As part of the risk assessmém time and space of the disaster
must be determined. Is the timeframe of an evhottgerm, medium-term, or long-
term? Risk management must involve short, medamd,long-term actions. What is the
region, is it the local (micro) or national (maceoa? What is the risk attitude? As has
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been discussed, there is a perception of risk,itamdries in each community for each
hazard. Perception includes the filters of sciemekgion, the media, and culture. The
perception of the risk may or may not be closéneoreality of the risk.

To manage risk before an event is ex ante, andatoage risk after an event is ex post
(Romerio). An identification of a hazard can bekied at in terms of a range - minor risk,

major risk, and disaster — for example. A hazaad mvolve a large event or small

repetitive events. There can be interactions fiémdint types of phenomena or events;
these interactions can result in a greater imgeast the individual events. Disasters can
be sudden or a slow developing events. As discusadukr, risk can be estimated in a
guantitative or qualitative method. There may orynmot be any data available to

quantify. Probabilities can be associated withegent, but for certain events, it is very
difficult to estimate a probability of occurrence.

The risk attitude is described as the attitude tdwaisk; this attitude strongly influences
experts, decision-makers, and citizens. Attitudg/ ftoe based on scientific or subjective
information. Attitudes and behaviors are parthaf framework an individual invokes for
decision-making. Individual and social behaviors mfluenced by mental processes and
by intrinsic motivations, emotions, perceptions,nmey, and other factors. With risk
management, there is an acceptability of risk. Whahe acceptable risk in a given
situation? | will briefly mention that there is mecaution principle related to risk
management; it has to do with science and policyl the perception of risk. The
precaution principle has been a part of Europeair@rmental policies since the 1970s
(Foster et al, 1). Itis a principal to preventrhdo the environment and to human health
(Rachel’'s, 1). The principle states that if thare threats to human health and the
environment, then precautionary measures shoulthken, even if the full cause and
relationship has not be established (Rachel'sR&Bk management analysis includes the
price of prevention and the price of a disasterheré is a trade-off involved in
management. Disaster has a price; to preventdonamunity must be willing to make
choices, pay costs, and handle the consequenceamfunity must decide how much
to pay before a disaster and how much to pay aftesaster. A community can compare
choices for both situations; each choice relatech tgiven situation has a trade-off
(Romerio). The choices to be made are not easgeho

“Collective risk management involves three publaigies: risk identification (which
includes individual perceptions, social represéonat and objective assessment); risk
reduction (or prevention/mitigation); and disastenagement (response and recovery).
Risk transfer (insurance and financial protecticomprises an additional policy measure,
but significant advances have only been achievatbueloped contexts... Risk reduction
implies intervention in causal factors. Disasteanagement signifies an efficient
response to risk that has materialized as disafek transfer implies risk evaluation of
economic units. Therefore, risk management inbljtaequires an understanding of
how risk is perceived by society, how it is reprégsd (models, maps, and indicators) and
how it is measured or dimensioned1gpping 40).
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“In general, their approach suggests vulnerabiidag a social character and is not limited
to the potential physical damage or to demograpleierminants. It is stated that a
disaster only takes place when the losses exceechifacity of the population to support
or resist them, or when the effects impede easyvesy. In other words, vulnerability
cannot be defined or measured without referencéhéocapacity of a population to
absorb, respond and recover from the impact oéteat” (Mapping 43).

I have discussed vulnerability and capacity, thiesms will be discussed again with
relationship to disaster resistance. When a comiyudentifies the hazards that may
affect them, and identifies the building materiadgheir structures and so forth, then the
community also identifies what, if any, provisioage in place to be prepared for the
hazards. As the CERG risk management frameworgridbes, the community measures
their vulnerability and capacity. What do they harel what will be lost from damage
sustained in a disaster? The resistance of a comynto a disaster relates to their
vulnerability and capacity. In the U.S., as wiésdribed below, the use of the term
disaster-resistant community has become commonplkagether interesting view of
disaster resistance includes the term survivabilithis term is used in a discussion of
critical infrastructure and security for energy.eTterm is relevant to our discussion
because it also incorporates vulnerability and ciypa “Survivability is the ability of a
system to fulfill its mission in a timely manneregpite attacks, failures, or accidents”
(Farrell et al, 436).

A detailed description of the CERG risk managenfestnework has been provided.
Below, a description of the risk management frantéwat the City of Portland (as
related to the NHMP), State of Oregon, and U.SeFdadyovernment levels is provided.
While not an exhaustive discussion, this informatghows the complex regulatory
relationship of risk management related to the QifyPortland. The CERG risk
management framework was presented during the CE®Ese as an internationally
useful risk management framework for any given tioca

How does the CERG risk management framework rétathe already existing situation
at the City of Portland? To relate the CERG risknagement framework to the City of
Portland’s Natural Hazard Mitigation Plan, we vdlbk at the goals that were established
by the NHMP. The NHMP is just one element in thiy'€ risk management framework.
A discussion of each of the City's NHMP goals iretkerms of the CERG risk
management framework provides a method to analgzethe City’'s NHMP relates to
an internationally used risk management framewdrke conclusion includes discussion
of how the NHMP is realistic or idealistic, and wher the NHMP is adequate or should
additional steps be taken to improve it.
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City of Portland Natural Hazard Mitigation Plan, State of Oregon, Federal
Regulations

City of Portland

The City of Portland, Oregon has a population 3,521 (NHMP, 2-5) within the city
limits, and a population of 1,444,219 (NHMP, 2-B)tihe metropolitan area. In terms of
population, Portland is the largest city in Oregond is the 28 largest city in the U.S.
(NHMP, Appendix C, 3). Two major rivers, the ColumtRiver and the Willamette
River, meet in Portland. Portland is within a ggll with the Columbia River Gorge to
the east and the Pacific Ocean to the west. Sehage volcanoes surround the city,
including Mt. St. Helens, Mt. Hood, and Mt. AdanBnth Mt. St. Helens and Mt. Hood
are active volcanoes. In general, the seasonsderawet winters and dry summers.

Common natural hazards such as landslides, erd¥maling, and liquefaction, relate to
water retention and soil stability (NHMP, 2-4). ilSand mineral composition in the
Portland metropolitan area vary substantially andghst and west sides of the Willamette
River. In summary, they provide a basis for Podl#o be subject to the aforementioned
natural hazards. In addition, the majority of #ecific Northwest part of the U.S. lies
within the Cascadia Subduction Zone (NHMP 2-5). e Thuan de Fuca and North
American tectonic plates meet here; the convergehtieese plates puts Portland and the
entire Pacific Northwest at risk for a catastropdaethquake of a magnitude 8.0 or higher
(NHMP 2-5). The Portland Hills Fault, a fault Ited within Portland, is capable of
generating moderately large earthquakes (NHMP 2-5).

The City of Portland has a risk management framkwar place. These existing

provisions have been established over the yeara assult of risk management
requirements from the Federal government, as vgeft@n the State of Oregon. Some
risk management framework elements have also stémfram natural resource

protection. In this paper, | focus on one partha City of Portland’s risk management
framework, the Natural Hazard Mitigation Plan.

The City of Portland’s NHMP was approved by thetRRad City Council, the State of

Oregon’s Office of Emergency Management, and thdefsd Emergency Management
Agency (FEMA) on December 9, 2004. | will descrite components of the City of

Portland’s (also referred to as the City) Naturalzbkd Mitigation Plan, its history, and
how it will be implemented and maintained. In amuhif the relationship of the City,

State, and Federal regulations involved will belaxgd. A global perspective of risk

management — the CERG risk management framewalalso described as it relates to
the NHMP. As | have described, the CERG risk manant framework can be applied
to any global situation. When the CERG risk managyg framework is applied to the
City’'s NHMP, is the NHMP consistent with the CERiGkrmanagement framework?
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The City of Portland was required to write a Nakus#tazard Mitigation Plan to comply
with the requirements of the Federal Disaster Manant Act of 2000 (DMA 2000).
The writing of the City's NHMP was a collaboratie&ort, with the goal to reduce the
loss of life and property in times of disastersheToss of life and property in disasters
are variable and unpredictable, but have been teglgademonstrated in devastating
magnitude in events around the world in 2004 ar@b20most notably the tsunami in the
Indian Ocean in December 2004, Hurricane Katrindn@éUnited States in August 2005,
and the earthquake in Pakistan in October 2005.

Reduction and prevention of loss and life is oftenmed mitigation, as has been
discussed. Prevention and preparedness, or riskageanent, is one of the four
components of the risk management framework studiieshg the CERG program at the
University of Geneva. Mitigation is part of riskamagement. Mitigation is a focus of
both the Portland and the CERG risk managementefnarks. Since mitigation actions
take place in advance of disasters and establigsunes to reduce and prevent loss of
life and property, mitigation is the essence akk management framework.

The NHMP includes a statement defining natural tchzaitigation as a method
permanently reducing or alleviating the lossesifef, lproperty, and injuries resulting
from natural disasters through long and short-tstmrategies (NHMP, i). The dictionary
defines mitigation as “to make less sever@#/epster's 731). The risk management
framework of CERG also includes definitions of wgatiion, hazard, vulnerability, risk
assessment, and risk management, as noted prgvidusaddition to the description of
the City's NHMP, a discussion of how the four coments of the CERG risk
management framework relate to the City’s NHMFdduded.

The NHMP is organized into chapters; the chaptax® lsubsections. For simplicity and
clarity for the discussion to follow, these chaptand subsections are listed here.

Chapter I: Mitigation Action Plan
Executive Summary: Five-Year Action Plan (includesion items matrix)
Section I: Introduction
Section 2: Community Profile
Section 3: Risk Assessment Summary
Section 4: Mitigation Plan Vision, Mission, Goadg\d Action Items Overview
Section 5: Multi-Hazard Action Items
Section 6: Plan Implementation, Maintenance andi®Barticipation
Chapter II: Hazard Specific Information
Section 7: Flood
Section 8: Landslide
Section 9: Earthquake
Section 10: Extreme Weather
Section 11: Wildfire
Chapter Ill: Resources
Appendix A: Economic Analysis of Natural Hazard ig#tion Projects
Appendix B: Documentation of Planning Process
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Appendix C: City of Portland HAZUS-MH Risk Assessm&eport

The NHMP Steering Committee began their work withvigion statement, then
established the mission, the goals, and the adigoms (NHMP, 4-1). The City’s efforts
to develop the NHMP were extremely collaborative.addition to the establishment of
the Steering Committee, the City established fivazand-specific subcommittees
comprised of City employees, citizens in commuritganizations and businesses, and
regional and state agencies (NHMP, ii). The Stgeffommittee prioritized the goals
and action items of the NHMP; these goals and adtems will be implemented as the
resources permit them to be (NHMP, v).

The vision statement is, “By creating a legacy oitigation activities, City and
community leaders’ proactive implementation of lotegm, cost effective mitigation
measures has protected its population, its pregseitis natural and built environment and
its investments. The forethought of Portland’sdera has preserved the City through
decades of hazard events” (NHMP, ii). This visitatesment further articulates the City’s
vision to create a “Disaster Resilient City” (NHMP,and 4-1). A description of a
Disaster Resilient City is provided under the “Stat Oregon” section.

The goals of the NHMP were developed with the GityPortland Staff, citizens, and the
NHMP’s Steering Committee. The goals are basethergoals established by the State
of Oregon’s Natural Hazard Mitigation Plan (NHMR2}4 The City’s mission is “to
reduce risk, previous loss of property and commegioel promote expedient recovery,
while safeguarding people and the environment fratural disaster events through a
coordinated and collaborative community partnersiiNHMP, iii)). The goals to
implement the City’s mission include the following:

» Goal 1: Identify risk level and evaluate Portlandgnerability to natural hazards.

» Goal 2: Implement activities to protect human lgegperty, and natural systems.

 Goal 3: Promote public awareness, engage publitcgeation, and enhance
partnerships through education, outreach and coatidn of a diverse and
representative group of the City’s population.

* Goal 4: Establish a disaster resilient economy.

* Goal 5: Build and support the capacity and commitinte continuously become
less vulnerable to hazards (NHMP, iii).

The NHMP has action items related to multi-hazasdiés as well as the specific hazards
identified by the City — earthquakes, landslidésods, severe weather, and wildfire —
that could potentially impact the City. The activb@ms are primarily actions that the
City of Portland Staff must take using their exertin these areas. The action items are
further described below. The risk assessmentherQity identified the rank order of
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threat to the City by the City's identified hazardsfrom low to severe threat - as
earthquake, landslide, wildfire, flood, and seweeather (NHMP, iv).

Recall that the CERG risk management framework ushes the essential four
components: to identify the hazard (including tlezdrd phenomena), to identify the
vulnerability, to perform a risk assessment andtifie the management of the hazard,
and to identify how to prevent and to prepare fisasters (risk management). Goal 1 of
the City's NHMP relates to the first, second, ahatdt components of the CERG risk
management framewaork. In this goal, the City oftRad has identified the hazards, in
order of low to severe threat, of earthquake, |kdels wildfire, flood, and severe
weather. The vulnerability of the City as relatedtiese hazards has been evaluated. The
City performed a risk assessment. The City idexttithe management of the hazard. The
second, third, fourth, and fifth goals of the CstyN\HMP are all related to the fourth
component of the CERG risk management frameworle fdurth component is risk
management, or prevention and preparedness. Pi@veaid preparedness actions for
the City are identified in the matrix called theityC of Portland Natural Hazard
Mitigation Plan Action Items — Organized by Haza(dHMP, 1-8).

The prevention and preparedness action items ayaned within the above noted
matrix that lists multi-hazard and hazard-specifeans (Appendix A). The following
information is included for each action item: caoeding organization, internal partners,
external partners, timeline, levels of immediatpatality, ideas for implementation, and
NHMP goals addressed. The timelines are establisheshort-term and long-term
activities. Specifically, the short-term activgtiare the activities which City agencies are
capable of implementing with existing resources aathorities within one to two years
(NHMP, iv). The long-term activities are items tthmay require new or additional
resources or authorities, and take between onevdoykars to implement (NHMP, iv).
Each action item is associated with at least oz gfothe NHMP (NHMP, iv).

The NHMP action items were prioritized initiallypéha method of prioritization was also
set up for the future. The initial prioritizatiaf the action items is shown in the matrix.
The first step was to prioritize the NHMP goals.hem, the identified hazards were
prioritized based on the hazard risk assessmeet$ inghe City's HAZUS-MH project.
The results of the first and second steps were asedthird step; in this step, each action
item was “tallied according to a point system” tetefmine the relative priority of the
action item within the NHMP (NHMP, 6-6).

The prioritization for determining action items fionplementation in the future, includes
the following information:

1) The prioritized Natural Hazard Mitigation Plan ggal

2) The degree of risk from the hazard;

3) The information in Portland’s Risk Assessment;

4) The Capability Assessment Matrix included in therRINHMP, 6-8).
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The Disaster Policy Council and the Portland OffafeEmergency Management are
responsible for implementing the action items, &scdbed below. The Steering
Committee is part of the Disaster Policy Coundile tDisaster Policy Council was
established by a City of Portland ordinance effectin July 21, 2004 (NHMP, v).

The City of Portland’s Office of Emergency Managem®©ffice (POEM) “provides
planning, training, exercises and educational agtieprograms related to natural and
man-made disasters to assist and prepare citizgosernment agencies, and
private/nonprofit organizations prior to, duringndaafter a local emergency or disaster.
The office also manages the City's Emergency OmeratCenter (EOC) during any
major emergency or disaster and activates emergganying systems. POEM works as
an interagency coordinator in partnership with lostate, federal, and private entities to
provide comprehensive planning, response, mitigatemd recovery capabilities for all
hazard potentials facing the City of Portlantdttg://www.portlandonline.com/oem

POEM directed and coordinated the writing of theN\W The director of the Oregon
Natural Hazard Workshop (ONHW) at the UniversityQregon acted as a consultant for
the City on this endeavor. POEM and the City’'s dawr of Planning are jointly
responsible for implementing and maintaining theNNH(NHMP, v). The Director of
POEM will work with the Disaster Policy Council Ghdo facilitate NHMP meetings
(NHMP, vi). The Disaster Policy Council is the cdmating body for the NHMP
(NHMP, v).

The implementation and evaluation of the NHMP Ww#l shared among the members of
the Disaster Policy Council (DPC) (NHMP, vi). TB&C consists of representatives
from the City’s bureaus, including but not limitéd the current Hazard Mitigation
Steering Committee members (NHMP, v). Specificaly DPC consists of the Mayor,
a City Commissioner, the City Attorney, the ChiéfRortland Police Bureau, the Chief
of the Bureau of Fire & Rescue, the Director of ROENd the Directors of other City
bureaus (NHMP, v). The flow chart below, in Fig@eillustrates the links between the
members of the DPC, the Staff of POEM, and thef 8fahe Bureau of Planning; it also
summarizes the responsibilities, in terms of thevNH of the respective DPC members
and Staff.

The DPC provides advice and direction to the Daeof POEM and the Director of the
Bureau of Planning. The Director of POEM, the Diceof the Bureau of Planning, and
POEM Staff possess the main responsibilities ofeseycoordination, and promotion of
the NHMP, to ensure the NHMP is implemented andhta@ed. POEM is responsible
for contacting the DPC members and organizing tireual plan review meeting. The
DPC members are responsible for the annual reviewvupdate of the NHMP. POEM
will continue to identify ways for the public toguide input in implementation of and
the updating of the NHMP. Public comments on théM¥P will be solicited through
presentations to community organizations. The aaruersion of the NHMP includes
changes that were made between the date of apmovaecember 9, 2004 and the date
of final publication in August 2005. Minor changegre made between the date of
approval and the date of publication, based on cemtsnfrom the City Commissioners
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and updates from the NHMP subcommittees. For auewépublic access, the NHMP is
posted on the POEM websiteviw.portlandonline.com/oemAs of January 22, 2006,
no comments have been received from the publicQ&N about the NHMP (Reuter,
personal communication).

Figure 6

Implement ation of the NHMP

! !

Disaster Policy Coundl (DPC) Office of Ernergend y Managenvent

L Iy Tareann sfaff H Burean of Flarmmng

Famrd Stesriys Comm e

Mrpor

ke City Comalr

City Stomrey

Chief of Portbord Police Eurem

Chaef of Barem of Fre & Beanie

Lrrector of Pathnd (fice o Boergecy
Iifarazem ert

Drrectors of ofher Cityurens

‘l Joxitlr recpaicible for frp lerertatioz
Feviear: the HHME annually and oversess || and maiiterae e thooag fhe Citye s
update process, st i PIOS dite

Implementation of the NHMP is critical. The contatb use of detailed hazard
information collected during preparation of the NAMalong with the knowledge of the
NHMP collaborators, is important. Many people areested in the NHMP and the
citizens of Portland are clearly the benefactorshef work that has been done to date.
People who live, work, and visit Portland benefchuse the City has identified the
hazards, and is better prepared for hazard impactading a disaster.

As stated in the NHMP, the NHMP is non-regulatoiyhe NHMP provides:

1) a foundation for the coordination and collaboratmmong agencies and the
public in the City of Portland,;

2) identification and prioritization of future mitigan activities, and;

3) assistance in meeting federal planning requiremamdsqualifying for assistance
programs (NHMP, 1-2).

Is having a non-regulatory plan enough for a ré&aliand functional risk management
framework? Will the action items be implementedRe NHMP must be reviewed every
five years, in accordance with DMA. With regulatabligations such as this, especially
ones related to receiving funds from the Federakganent, in addition to the emphasis
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placed upon the prevention and preparedness attims, the reality is that the NHMP
will be implemented.

With risk management, a community must look at sbentific data (frequency and
magnitude of events), where the events occur, laaditamatic impacts (loss of life and
property) of disasters. Globally, the total numbgdisasters increased from 368 in 1992
to 712 in 2001- an increase of 93% in one dechtipping 2). With those disasters, the
number of affected people increased from 78,292 ple in 1992 to 170,478,000 in
2001 (Mapping 2). Portland’s 2001 risk assessment provideckakvg information
about the variety and severity of hazards Portland the State of Oregon face. The
State of Oregon received 12 of the 1,037 “majoraster declarations” in the U.S.
between 1972 and 2000 (NHMP, 3-3). Oregon ranké @2 of the 50 U.S. states and
numerous territories in the number of disaster atations (NHMP, 3-3). Specific
statistics related to each identified hazard and hhaffects Portland are included below.

The City received funds from the Hazard Mitigati@rant Program and the Flood
Mitigation Assistance Program — both are FEMA granoigrams — to develop the NHMP
(NHMP, i). In addition, the City of Portland praddd money from the City’s general
fund for the NHMP (NHMP, i).

The City of Portland will implement the NHMP thrdugexisting programs and
procedures. The City has numerous requirementsetd the State of Oregon Statewide
Planning Goals and legislative requirements. Thtg Bas a comprehensive land use
plan, capital improvement plans, City codes, najut&ory projects, and non-regulatory
programs. The NHMP includes recommended actioas ¢brrespond to the City’'s
existing programs. The programs will provide oppoities for implementation of the
NHMP. The City has increased the emphasis of msihagement in recent years by
creating the Portland Office of Emergency Managdmand by focusing on increased
public awareness of prevention and preparednescitizens.

State of Oregon

The State of Oregon’s Statewide Planning Goals westablished by the 1973 Oregon
legislature. Oregon’s 19 Statewide Planning Godésntify the state’s land use policies
on transportation, ocean resources, and agricutimek as well as urbanization and other
subjects. Compliance with the Statewide Plannim@l& is mandatory in accordance
with the Oregon Administrative Rules in Chapter 6Bvision 15. The goals include
guidelines and regulations. Guidelines are notdatory; guidelines provide suggestions
on how to apply the goals on a local level. Retjuts are the implementation
provisions of the planning goals. The responsiegiof the Oregon Land Conservation
and Development Commission (LCDC) and the Departnedfn Conservation and
Development (DLCD) include adopting land use goaksuring local plan compliance
with state goals, coordinating state and local mlagy and managing the coastal
program. The seven members of the LCDC direct wmk of the DLCD
(www.ldc.state.or.us/lcdc
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The Statewide Planning Goals are achieved throbghmplementation of the goals as
land use regulations at the local level. Citied enunties in Oregon are required by state
law to have land use planning regulations thatuidelzoning designations, land division
ordinances, and a comprehensive plan. These artotis of land use planning; they
provide the parameters for deciding what uses audtares that may be allowed on any
given piece of land in a jurisdiction. The LCDGriews comprehensive plans for all
jurisdictions in Oregon and acknowledges them fompliance with the Statewide
Planning Goals. Coordination between agenciesllatevels of government, is an
important part of implementing the Statewide PlagrGoals.

Goal 7 of the Statewide Planning Goals is “Areadj&ut to Natural Hazards.” In
essence, the goal states that development is et kncated or planned for areas that are
in known areas of natural hazards without estaibigshrelevant and appropriate
standards. In accordance with Goal 7, “Local gorents shall adopt comprehensive
plans (inventories, policies, and implementing meas) to reduce risk to people and
property from natural hazards.” As defined by 8iate of Oregon, “Natural hazards for
the purposes of this goal are floods (coastal aefine), landslides, earthquakes and
related hazards, tsunamis, coastal erosion, andfingd. Local governments may
identify and plan for other natural hazardgiww.lcd.state.or.us/goalhtml/goals.h)ml
Goal 7 requires local agencies — that is citieanties, and special districts — to inventory
hazard areas.

Identification and inventory of hazard areas isey klement to reduce the impacts of
hazards to life and property. By avoiding or redgcdevelopment in hazard areas,
impacts to life and property can be avoided or cedu Once hazard areas are mapped,
consequences or impacts of hazards can be evalaatedsk can be assessed. Actions
for risk management can be implemented through lmedplanning. Land use planning
is an integral part of risk management. In Oregiask management and land use
planning regulations have been in effect over 3rge Federal hazard planning and risk
management regulations have existed for over 30@syealhe first Federal hazard
planning regulations were put into law with the Rdbl. Stafford Disaster Relief and
Emergency Assistance Act in 19714ttp://www.fema.gov/library.stafact.shtm }#1The
Disaster Management Act (DMA 2000) updated this law

DMA 2000 focuses on making communities disasteitieas communities as described
below. Recall that the City of Portland’s NHMP Gdas “Establish a disaster resilient
economy.” Goal 4 was purposely established to thk City's NHMP to the State of
Oregon Natural Hazard Mitigation Plan. The Stdt®regon has had disaster mitigation
plans since the mid-1990’s. The most recent Stht@regon NHMP includes the ideas
of the Partners for Disaster Resistance and Resdi@program. As explained below, the
program is not a regulatory program; it is not ieepi by the Federal government. The
program is voluntary and established through pestips and a desire to mitigate
disaster. With the State of Oregon leading the wappoth a regulatory and motivational
way, the local jurisdictions can follow. The priparesponsibility of risk reduction is
with the local jurisdiction. While the City of Ptahd is not an officially sanctioned
Disaster Resilient City, as defined by the Partferdisaster Resistance and Resilience
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program (no cities in Oregon are), there is a defimtention by the City of Portland to
link the State of Oregon and City of Portland NHBEIP’(LeDuc, personal
communication).

The City of Portland’s NHMP planning process wasigieed to “1) result in a plan that
is DMA 2000 compliant; 2) coordinate this plan withe State’s Natural Hazard
Mitigation Plan and Partners for Disaster Resistaaied Resilience: Oregon Showcase
State Initiative; and 3) build a network within t6&y government and organizations that
can play an active role in plan implementation” (MP, 1-4).

The identified natural hazards in Oregon includginamis, volcanic hazards, winter
storms, wind storms, landslide and debris flowsodls, fire (specifically at the urban/
wildland interface), El Nino/La Nina, earthquakekst storms, drought, and coastal
erosion fittp://www.oregonshowcase.oyg/

On December 12, 2000, Governor Kitzhaber issuecExecutive Order designating

Oregon as a “Showcase State for Natural Disastek Reduction.” The Partners for

Disaster Resistance and Resilience (PDRR): Oregoow&se State” program is

modeled after a program in Rhode Island that oecuin 1998. That program was
initiated by the insurance industry to “reduce Hsainjuries, property damage, economic
loss, and human suffering caused by natural disa’std8 he focus of this partnership of
government and the private sector is to have a oelmepsive, cost-effective partnership
where partners can bring together human and fiahmesources to prepare for and
minimize disaster in Oregohtfp://www.oregonshowcase.oyg/

The partnership includes the Governor’s Interagéfayard Mitigation Team (GIHMT),
the Insurance Information Service of Oregon andhddand the Oregon Natural Hazards
Workshop (ONHW) at the University of Oregon. ONHM/ the lead organization:
ONHW serves as the coordinator, facilitator, anglamenting organization for the
program fttp://www.oregonshowcase.oyg/

The ONHW has several responsibilities, including:

“Coordinate the Partners for Disaster Resistanceeg@h Showcase State
Program and develop an Oregon Natural Hazardsnieité?esource web page to
effectively use technology to share information aesources, both applied and
educational, that will assist communities, orgatiizes, and citizens in reducing
property and infrastructure damage and deaths fratural hazards in Oregon;”
(www.darkwing.uoregon.edu/onhw/text/about/taboutlntm

The ONHW provided technical assistance with theumrathazard mitigation plans in
several Oregon communities, in addition to the @tyPortland. Specific projects by
ONHW include: theState Natural Hazard Assessment for the State Hakhtigation
Plan, OregonPlanning for Natural Hazards: Oregon Technical Res@ Guide and the
Oregon, Local Natural Hazard Mitigation Plans: An v&uation Process
(www.darkwing.uoregon.edu/onhw/text/about/taboutlhtm
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Activities of the Partners for Disaster Resistarf@eegon Showcase State Program will
be implemented through the Partners for DisastaisRace Five Year Strategic Plan.
The vision of this Strategic Plan is illustratedoilgh the goals and actions that support
the 14 Showcase State program model elements bstes. One goal of the program is
to develop strategies to provide Oregon with a neffective and holistic approach to
natural hazard management. Instead of examinimgope of disaster planning — most
commonly the reactive, recovery portion — the paogrconsiders all the components of
natural hazard management. There are three basstigns to consider in developing a
strategic plan: 1) Where are we now?, 2) Wheravargoing?, and 3) How are we going
to get there?. The strategic plan uses the baseliractivities that currently exist in
Oregon, including the preparedness and risk reglucctivities, and uses the perceived
level of risk fttp://www.oregonshowcase.oyg/

There are 14 elements for the Showcase State model:

1) Formal commitment and strategic plan: Obtain Goweftavel executive order to
formalize partnership. Create 5-year with 1-yedioaplans.

2) Statewide hazard and risk assessment: ldentify riazand what's at risk
statewide to help prioritize disaster-resistaniosst

3) Business recovery alliances: Develop partnershigis husinesses for coordinated
mitigation, preparedness, response, and recovery.

4) Enforceable building code: Adopt and enforce aestate model code that
incorporates hazard-resistant design.

5) Land use plans: Address relevant hazards in statd-lland use decisions.
Encourage adoption of local plans that incorpordtagards and mitigation
strategies.

6) Response and recovery plans: Maintain a state @meygresponse plan.
Develop a state post-disaster recovery plan coatethwith local post-disaster
plans.

7) Rating and regulatory systems: Improve compliano# @articipation in natural
hazard-related rating and regulatory systems (Bafional Flood Insurance
Program, Community Rating System, Fire Suppres&ating, Building Code
Effectiveness Grading Schedule, etc).

8) Lifeline protection: Incorporate disaster protentimmeasures into public and
private lifeline utilities, infrastructure, and tcal facilities.

9) Community level disaster assistance: Encouragedtheslopment of disaster
resistant communities within the state and cootdiaflocal and regional levels.

10)Public awareness and outreach: Develop programndeease the public’s
awareness of natural hazards and how to reduceevem damage.

11)School curricula: Incorporate natural hazard aweserand reduction programs
into grade school and higher education curricula.

12)Protection of child care centers: Support the tatifor Business & Home Safety
and its partners in the nonstructural retrofit ohprofit childcare centers.

CERG paper 24 of 52



13)Professional training: Conduct mitigation trainirfgr building design and
construction professionals and others to incorgodéaster resistance into policy
and practice.

14)Incentives and disincentives: Identify existing @ntives and disincentives for
hazard loss reduction action. Develop and enagrogpiate incentives or
adjustmentshttp://www.oregonshowcase.oyg/

Federal Requlations

The Disaster Relief Act of 1974 or the Robert Tafférd Disaster Relief and Emergency
Assistance Act is also known as Public Law 93-288as approved on May 22, 1974
(www.fema.gov/library/stafact.shtmj1IThe Disaster Relief Act stated, “It is the irttef
the Congress, by this Act, to provide an orderlg aontinuing means of assistance by
the Federal Government to State and local govertsmém carrying out their
responsibilities to alleviate the suffering and dge which result from such disasters”
(www.fema.gov/library/stafact.shtm$#1 The Disaster Relief Act was the first piece
Federal legislation for disaster relief, and itliated the definitions of emergency and
major disaster.

"Emergency means any occasion or instance for whiththe determination of the
President, Federal assistance is needed to suppleBtate and local efforts and
capabilities to save lives and to protect propartg public health and safety, or to lessen
or avert the threat of a catastrophe in any pattt@tnited States.

Major disaster means any natural catastrophe @imduany hurricane, tornado, storm,

high water, wind driven water, tidal wave, tsunamarthquake, volcanic eruption,

landslide, mudslide, snowstorm, or drought), ogardless of cause, any fire, flood, or
explosion, in any part of the United States, whithhe determination of the President
causes damage of sufficient severity and magnitodearrant major disaster assistance
under this Act to supplement the efforts and abéelaresources of States, local
governments, and disaster relief organizationdleviating the damage, loss, hardship,
or suffering caused thereby” (114 Stat. 5122).

The Disaster Management Act of 2000 (DMA) is alsown as Public Law 106-390 and
was approved on October 30, 2000 (DMA, 114 Stab2)5 The 108 Congress of the
United States passed the DMA “to amend the Roberdtafford Disaster Relief and
Emergency Assistance Act to authorize a program goe-disaster mitigation, to
streamline the administration of disaster relief,control the Federal costs of disaster
assistance, and for other purposes” (DMA, 114 3&862).

There are three sections of the DMA: Title | — Breaster Hazard Mitigation, Title 1l —
Streamlining and Cost Reduction, and Title 1l —shkBllaneous. The purpose of the
DMA is to establish a disaster hazard mitigatioagobam. The focus is twofold: 1) “to
reduce the loss of life and property, human suftgreconomic disruption, and disaster
assistance costs resulting from natural disastensl’ 2) “to provide a source of pre-
disaster hazard mitigation funding that will asSistes and local governments (including
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Indian tribes) in implementing effective hazard igation measures that are now
designed to ensure the continued functionality ritfcal services and facilities after a
natural disaster” (DMA, 114 Stat. 1553).

The reasons provided by the ¥06ongress for changing the existing law include:

1)

2)

3)

4)

5)

“Natural disasters, including earthquakes, tsunantsnadoes, hurricanes,
flooding, and wildfires, pose great danger to hunide@ and to property
throughout the United States,”

“Great emphasis needs to be placed on a) idengifgimd assessing the risks to
States and local governments (including Indianes)bfrom natural disasters b)
implementing adequate measures to reduce losses Matural disasters c)
ensuring that the critical services and facilitctdscommunities will continue to
function after a natural disaster,”

“Expenditures for post disaster assistance aree@song without commensurate
reductions in the likelihood of future losses fraatural disasters,”

“In the expenditure of Federal funds under the Robe Stafford Disaster Relief
and Emergency Assistance Act (42 U.S.C. 5121 e),deigh priority should be
given to mitigation of hazards at the local level,”

“With a unified effort of economic incentives, awaess and education, technical
assistance, and demonstrated Federal support,sSaaie local governments
(including Indian tribes) will be able to a) fornffextive community-based

partnerships for hazard mitigation purposes b) @mant effective hazard

mitigation measures that reduce the potential denfegn natural disasters c)
ensure continued functionality of critical servicds leverage additional non-

Federal resources in meeting natural disaster ta@ss goals e) make

commitments to long-term hazard mitigation effaidsbe applied to new and

existing structures” (DMA, 114 Stat. 1553).

The DMA 2000 required all jurisdictions to submitnaitigation plan to the Federal
government by November 2004 (Lagomarsino) to besidemed in compliance with

DMA.

DMA requires local plans to be updated evivg years. As stated in DMA, “As

a condition of receipt of an increased Federalesfarhazard mitigation measures under
subsection (e), a state, local, or tribal governnséall develop and submit for approval
to the President a mitigation plan that outlinescpsses for identifying natural hazards,
risks, and vulnerabilities of the area under thesgliction of the government” (DMA,
114 Stat. 1558).

The submitted mitigation plans must demonstrate tti& proposed mitigation measures
are based on a sound planning process that acctontise risk to the individual and
their capabilities. DMA requires risk to be assdsgealitatively (e.g. high, medium, low)
and, if possible, quantitatively (NHMP, Appendix X3). If a local jurisdiction does not
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comply with DMA 2000, then the jurisdiction is neligible for post disaster relief funds
from the Hazard Mitigation Grant Program and theoll Mitigation Assistance program
when the area is declared a Federal Disaster Avéh.compliance with DMA 2000, the
jurisdiction is eligible for funds from the Pre-R&er Mitigation Grant Program, the
Hazard Mitigation Grant Program, and the Flood §éition Assistance program.
(NHMP, 1-3). The DMA requirement for qualitativeda quantitative risk assessment
relates to the CERG risk management framework,iqudeitly the identification of
vulnerability.

The DMA 2000 established a Pre-Disaster MitigatiBrogram. The Pre-Disaster
Mitigation Program allows the President “to estsibla program to provide technical and
financial assistance to states and local govermerdssist in the implementation of pre-
disaster hazard mitigation measures that are ¢festtige and are designed to reduce
injuries, loss of life, and damage and destructibproperty, including damage to critical
services and facilities under the jurisdiction loé¢ tstates or local governments” (DMA,
114 Stat. 1554). DMA established new requiremdaotsthe existing post-disaster
Hazard Mitigation Grant Program (NHMP, 1-3). Sewti322 of DMA specifically
provides that funds from the Hazard Mitigation GrBnogram can be used for planning
activities, and it increases the amount of fundailable from the Hazard Mitigation
Grant Program (NHMP, 1-3). Section 322 required the risk assessment, done as part
of a community’s hazard mitigation plan, must imt#uhazard identification, profiling
hazard events, vulnerability assessment/ invemnigrassets, risk analysis/estimating
potential losses, and assessing vulnerability/yaiay development trends (NHMP, 3-1
and 3-2). A community must have an approved NHbIB4 eligible for funds from the
Hazard Mitigation Grant Program. Again, the regaients of DMA relate to the CERG
risk management framework components.

City, State, and Federal regulations all have th& ¢p reduce negative impacts on life
and property by identifying the hazard, identifyitige vulnerability, performing a risk
assessment, and doing risk management. As medtime®iously, definitions for terms
used are important. Definitions are important éxamining the regulations within a
specific country, as we have done, but are padrbulimportant for examining the
regulations and situations on an internationallleV® have the CERG risk management
framework be readily applicable to a situation imy anation, the terms like hazard,
vulnerability, risk, prevention, and preparednessyst be similarly defined in
Switzerland, Algeria, Sri Lanka, the U.S, and allions.

Of note for risk management purposes is the defmifor critical services in the U.S.
under the DMA. Ciritical services include waterc{udes water provided by an irrigation
organization or facility), power, sewer, wastewatsgatment, communications, and
emergency medical care (DMA, 114 Stat. 1562). 3partation is not included in the
DMA definition of critical services. This is a raditle exception! Without transportation
- roads, bridges, boats, trains, airplanes, catssarforth - it may be difficult to evacuate
people from the impacted areas, and to bring aidetaple within the impacted areas.
How do you easily get water or emergency medicate ceo people without

transportation? In the CERG risk management fraonkwdescribed in detail above,
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transportation is a critical facility. In the Ciof Portland’s NHMP, transportation is a
critical facility (NHMP, 2-12).

For the City’s risk assessment, critical facilitieslude hospitals, schools, fire stations,
police stations, hazardous materials sites, tratefpmn systems, high-potential loss
facilities, and lifeline utility systems (NHMP, 22). Critical infrastructures include “the

public services that have a direct impact to thaliquof life;” and these include public

water supplies, sewer treatment facilities, transpion facilities (railways, bridges,

airports, heliports, tunnels, harbors, canals, smdorth (NHMP, 2-12). Lifelines are

utility systems like potable water, electric powespmmunication systems, and
transportation facilities (NHMP, 2-12). High-potattloss facilities are facilities that

would have a high loss associated with them; famgde, dams, military installations,

and nuclear power plants (NHMP, 2-12).

It is generally accepted that no critical faciktidike hospitals or communications
facilities should be constructed in hazard ared$owever, in many situations, the
existing facilities such as hospitals and commuioca existed prior to the hazard being
identified. It is too expensive to relocate exigtfacilities in many situations. As much
as practicably possible in these situations, neiitias should be located outside of the
hazard areas. Existing facilities should have hgzlor alternative facilities in other

locations, preferably outside of the hazard are@ise back-up facilities should provide
the same services of the main critical facilities.

A monitoring and maintenance system for thesecatitiacilities should be established.
Monitoring and maintenance systems include an etaln of the condition of all the
critical facilities, perhaps on a yearly basis. Witkhe facilities are monitored, normal
maintenance can be accomplished more readily, eatiyction of problems can occur,
and problems can be repaired when they are disedveUnfortunately, there are many
reasons why neither monitoring nor maintenance rs¢eur where monitoring does not
necessarily mean that maintenance will occur. Tatpic political will is a major
determinant of the success of monitoring and maariee of critical systems. In the
U.S., this is especially true when municipalitieshwtight budgets are faced with more
“immediate” pressures such as funding educatioadsp and so forth. As we have
learned in the case of Hurricane Katrina, the nooimg of the condition of the levees in
the New Orleans did not lead to the accomplishroémtppropriate levee repair. In the
tsunami in the Indian Ocean in December 2004, Hoofathe affected countries had
tsunami monitoring systems and systems to shaoennation. As a result, warnings that
a tsunami was forthcoming were not passed alotigetaffected people.

When a disaster occurs, the tendency is for a guaesstablishment of buildings and
activities that occurred in the area before thastex occurred. It is easy to understand
why people want to return to what they know, whagyt know is normal and more
comfortable. It is important to consider the pdistaster situation before re-establishing
the buildings and activities. It may be prudennti rehabilitate an area in the exact
location. Regulations can help provide options thake decisions easier. For example,
allowing the use of Federal money to relocate lngjgl and activities in different areas.
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The idea of not repairing, restoring, restructuring replacing a failed public facility
because of an area being too unstable or unsafe that it is unfeasible to do the
repairing, restoring, restructuring, or replacirggnot a new one. DMA 2000 specifically
identifies that 90% of the money the Federal gowvemt would provide for the repairing,
restoring, restructuring, and replacing, could éeeived. In the U.S. in 1993, the floods
in the Midwest were so devastating that severahtowere relocated. FEMA would not
grant money to rebuild in the same location. FEM&de a bold policy decision.

One aspect of prevention and preparedness, omakagement, is rehabilitation (see
previously included definition of preparedness)hisTrehabilitation, which, in theory,
will be made easier by taking appropriate mitigatiefforts, includes response and
recovery. Response and recovery was not coveredetail by the CERG risk
management framework, nor is it covered in detgitie City’'s NHMP. One source of
information that | consulted describes that emergemanagement people classify
emergency management in four phases: mitigati@pgredness, response, and recovery
(Lagomarsino). Definitions of mitigation and preg@ness have already been included in
this paper. Response is defined as, “includesmrgtitaken to provide emergency
assistance, save lives, minimize property damagd, speed recovery immediately
following a disaster” and recovery is defined aagcltudes actions taken to return to a
normal or improved operating condition followingdasaster” (Lagomarsino). These
definitions relate to vulnerability, capacity, atidaster resilience.

One recent report published in the U.S. discussesatinal strategy for disaster
reduction. In June 2005 the report, “Grand Chaksnfor Disaster Reduction,” was
published by the National Science and Technologyn€ib, Committee on Environment
and Natural Resources, the Subcommittee on Dis&#duction (SDR). SDR is an
element of the President’'s National Science andchfi@ogy Council (NSTC) Grand
Challenges intro letter). Representing a collaboration & Bederal agencies with
disaster reduction missions, SDR facilitates th&onal strategies to effectively use
science and technology to reduce disasterar{d Challengesntro letter).

Science is important. To integrate science andstheal, environmental, and political

parameters, is the crux of risk management. Seiesften the basis for land use
policy, yet policy develops the science that issped. The fusion of science and policy
is inherently complex. The Federal government éaedState of Oregon often mandate
the implementation of regulations at the local le@hange must occur in the societal
perception of risk and in the perception of riskgmficy-makers. People must be willing

to adapt to advances of science and technologybarapen to understanding the social,
environmental, economic, and political parametéis given community.

We must understand both science and society (elizypmakers, researchers, citizens)
with risk management. Within a risk managementméaork we must be able to
communicate to citizens, policy-makers, researchers so forth. To write and speak
well is essential. All the science and all theiget will not connect unless we connect
them, and to make the connections and build tretioelships, we must communicate

CERG paper 29 of 52



effectively. We must understand society. For gxamwe see patterns of disasters like
the tsunami in the Indian Ocean in December 20G# Fnrricane Katrina in August
2005. In these disasters, not enough people wareed in a timely manner, and of
those that were warned, many people remained irh&lzard area. Sometimes people
believe they have nothing to lose by remaininghi @rea they know, they don’t believe
there is a hazard, they have no where to go, theg ho method of transportation to go
to a safe place, or they have no money to payrésrsportation or lodging in another
location. This is an area of much research, hoaplegereact and respond in these
situations. | will leave this topic for those raseh papers to be written, with a comment
to say that I think exploration of the topic istioal. We must acknowledge here that the
framework of society is inseparable from our analysf hazard, vulnerability, risk
assessment, and risk management. There are $amettraints; we must recognize
them, acknowledge them, and formulate action réldate them with respect to the
uniqueness of each community. We apply the CERIGmanagement framework with
the local area in mind. To apply the framework llycave must understand the local area
in terms of the political, social, economic, andieznmental constraints.

Land use planning is an avenue for communitieseterchine what is important to the
members of the community. Land use planning isitkeraction of multiple disciplines
working to protect, create, and establish livablevimnments in urban and rural
communities. (Sears, 1 - 2). In the context of ratlhazards, it is important that a
community: identify what hazards exist; identifyethature and extent of the hazards;
assess the risk to the community; and finally, st parameters about what is
acceptable development in the hazard areas. CGuasimhs include the data that are
available, the frequency with which a hazard ewsgurs, and the acceptable risk. Each
community will choose how to use data; judgmenhow to apply the data will vary in
each community. Technically sound information mustavailable because accuracy in
identifying the hazard is critical to the decisimaking process when determining
acceptable risk. Risk management is often impleetethrough land use planning, as |
discussed earlier. Therefore, land use plannigniscessary part of the decision-making
process; it can reduce loss or damage to peoplgmubrty by avoiding and reducing
development in hazard areas.

This discussion focuses on benefits of reducingaictgto life and property in terms of a
legal risk management framework with City, Stated &ederal regulations. There is
always, in legal frameworks, the threat of litigati “Failure to recognize a hazard in the
contemporary legal atmosphere of the United Statelsably constitutes negligence and
the risk of legal proceedings. Once the hazarges baen recognized, the first step in the
process is to evaluate each hazard and the assbdisk. Hazard evaluation involves the
guantification of the probability of occurrencetbg event at an intensity which exceeds
the damage threshold (exceedance probability) mighspecified exposure time (design
life). Evaluation of the risk includes an inventoof the population, property, and
business functions that may be injured, damagedjsoupted should a hazard event of
specified intensity occur. Once both the hazadithe risk has been evaluated, the level
of allowable or acceptable risk must be establisiEus step is a critical public policy or
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private financial decision that influences the entiazard management program” (Sears,
3).

Land use planning is a means to implement or appbrmation. Having the best and
most accurate information is desirable. How do yea this information? How do you
assess and quantify data into an objective forméb® make judgments to use, discard,
shape information into the objective format. Wabmmunities determining what is
acceptable risk, there is also judgment involvedapping, for example, involves a
guantification of data in a visual method. Thera iquantification of susceptibility that is
inherent in mapping — you draw lines around ceréaigas to identify levels of hazard or
vulnerability for example - and susceptibility ipart of risk. Not all the parties involved
may accept that judgment made by others such aseti@archers, citizens, or policy-
makers. Therefore, some level of compromise aadketoff may be used to achieve the
implementation of scientific data. The involvedtps will invoke their risk attitude. As
discussed previously, the attitudes and behavibrpeople are influenced by mental
processes, intrinsic motivations, perceptions, ntgmand other things. Science and
policy involve judgment, and they are fused in aagtion through land use planning.
Return now to the Federal “Grand Challenges of f#e&saReduction” document. The
members of SDR were challenged to develop a tensteategy for disaster reduction
through science and technology. To accomplishnapcehensive approach, the members
of SDR collaborated with scientists and engineeosirad the world. The result was an
identification of “grand challenges” for disasteduction. These six grand challenges
are described, along with a framework to prioritizederal investments in science and
technology to achieve disaster reducti@ngnd Challengedetter).

Facts and figures related to the cost of disastetBe United States are startling high.
Natural and technological disasters, estimatea$bd $1 billion dollars per week, take the
form of lives lost, along with public and privateoperties destroyed. In 2004, for
example, there were more than 60 disasters in thiged) States including floods,
hurricanes, wildfires, tornadoes, and earthquatear(d Challengedetter).

The challenge, as has been repeatedly statedredltice lives lost, and to reduce the loss
of public and private properties. To do so, th&.lgovernment has focused efforts on
community level action so that communities redumedycle of destruction and recovery
by becoming more disaster resilient. Disastediezsie is defined as “the capacity of a
system, community, or society potentially exposedazards to adapt, by resisting or
changing, in order to reach and maintain an acbéptavel of functioning and structure.
This is determined by the degree to which the $sgstem is capable of organizing itself
to increase its capacity for learning from pasaslisrs for better future protection and to
improve risk reduction measuresziand ChallengesAppendix B). In summary, each
community must know its capacity to prepare, miggaespond, and recover. Disaster
resilient communities, then, will reduce the poiaht severe impacts from technological
and natural disasters. The Subcommittee on Disd&eluction has identified key
characteristics of disaster resilient communities:

* Relevant hazards are recognized and understood;
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» Communities at risk know when a hazard event isiiment;

* Individuals at risk are safe from hazards in th@mes and places of work;

» Disaster resilient communities experience minimumrugption to life and
economy after a hazard event has pasSednd Challengesl).

On a related note, the State of Oregon has alseséac on making disaster resilient
communities. The “Partners for Disaster Resistaanu# Resilience: Oregon Showcase
State” program encompasses the four key charaatsred disaster resilient communities

identified by the SDR; the program was describetieza First, the six Grand Challenges
identified by SDR are listed and described in tbkoWwing paragraphs. Within each

Grand Challenge, there are challenges, key reseagetlirements, and major technology
investments. To continue the discussion of the GERK management framework as it
relates to the risk management framework of thg @fitPortland, each Grand Challenge
includes comments about the CERG risk managemantefivork. For this discussion,

the term U.S. is universal to include people atidical, State, and Federal level.

Grand Challenge #1Provide Hazard and Disaster Information Where amthen it is
Needed. Developing tools for emergency managers, firpoaders, scientists, citizens,
and policy-makers is critical to our ability to pldor and to respond to natural and
technological disasters. The ability to identifydaanticipate hazards, to have real time
data, and to interpret the data, is essential ® dforementioned peopleG and
Challenges6).

To accomplish Grand Challenge #1, there are twdlesiges identified by SDR as key:
1) improve data collection to increase understamdh the ways in which hazards
evolve, and 2) create standards for sharing, gipand analyzing data. To improve data
collection the U.S. will use sensors and othergdolobtain information; real-time data
will provide essential information for prompt respges. The U.S. must create standards
for sharing and storing information so that infotima can be rapidly transferred to
people such as researchers and emergency man&gainsl Challengeso).

Key research requirements include, for examplegldging a protocol for a searchable,
all-hazards, internet accessible data system. mMaghnology investments include, for
example, incorporating geographical location data systems that provide real-time,
high quality, integrated social and environmentdbimation for emergency response
(Grand Challenges6). This Grand Challenge collects and disseraganformation
quickly through the use of highly developed comptgehnology. In terms of the CERG
risk management framework, this Grand Challengedst related to the first component,
to identify the hazard (including the hazard pheeoa).

Grand Challenge #2Understand the Natural Processes that Produce Hizar
Improving forecasting and prediction about natdrakards is of obvious importance.
Scientists must continue to research what hazdfdstan area, the natural processes
that produce the hazards, when they occur, whendffect us, and how they affect us
(Grand Challenges?).
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Prediction of hazards is a widely desired use fifrmation that has been gathered for a
hazard. A forecast is a specific type of predictiome hazards have more information
available that can be quantified and qualified. akundance of detailed information is
useful. Yet forecasting maybe unrealistic. Forgogsthat is speculating, for example,
when a debris flow will occur at the level of estiting a specific date and time it will
occur, is an unrealistic expectation. It is toonpticated to fully know when the factors
will coalesce into a hazard. Diagnostic tools sashmaps lend themselves to limited
attempts at prediction of events. The predictiba debris flow, for example, involves
no time certain; the debris flow will occur basedraumerous factors and the factors give
information regarding its likelihood. The likelibd is a function of many factors. As
described by the CERG risk management frameworlgcigally within the
identification of vulnerability, the qualificatioand quantification of data is important.
We did not study forecasting hazard events.

The Grand Challenge document identifies one chgdlefor the Grand Challenge #2.
That challenge is to improve models and visualmatechniques. The improved models
and visualization techniques will make data morables for such areas of study as
geology, meteorology, resource management, anadlssmences. Hazards are dynamic
and the data must be dynamic and accesdidrend Challengesy).

Key research requirements to achieve improvemesgsribed above include improving
data collection and observations of hazard-relaprdcesses, and creating and
accelerating improvements of models of physicagnaical, and biological processes.
These models enable a greater understanding ohtéeelationship of hazards. The
major technology investments needed include expanaind improving the network that
provides access to computational and simulatioouregs for analysis and predication
(Grand Challenges?). The CERG risk management framework compomerst related
to this Grand Challenge is the first component,jdentify the hazard. Like Grand
Challenge #1, Grand Challenge #2, uses highly deeel computer technology for the
collection and distribution of information aboutzaads.

Grand Challenge #3Develop Hazard Mitigation Strategies and Techgas If the
U.S. wishes to reduce damage from natural and técpical disasters, the U.S. must
have mitigation strategies that can be understomtican be implemented. The U.S.
must use the collected scientific data in a manhat reduces damage. Strategies for
hazard mitigation include land use planning regoiet that recognize the location and
risks of natural disasters. Implementing buildiegulations that require disaster resilient
materials to be used is another strategy. Locatngctures in appropriate places and
constructing structures to withstand hazards ie alslisaster reduction metho@rand
Challenges 8). This relates to the CERG components of tdentification of
vulnerability, the risk assessment, and the rishagament.

There are three challenges for Grand Challengel}3reate resilient structures and
infrastructure systems using advanced building rteldgies; 2) support structural
advances with effective non-structural mitigatiand 3) quantify the monetary benefits
of disaster mitigation using economic modeling. r Bee first challenge, the resilient
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infrastructure systems will use materials that wathstand the impacts of hazards. For
the second challenge, the advances in structurériais must be accompanied by
appropriate non-structural measures such as lamd plsnning regulations. The
regulations should use geological, climatologiaid other information as much as
possible. For the third challenge, modeling shdddlone to show that investing at both
local and national levels in disaster mitigatioriges prior to investing in mitigation
projects can provide substantial savinGsand Challenges3).

The Multihazard Mitigation Council (MMC) of the Nahal Institute of Building
Sciences released to FEMA the study “Natural Hakéitijation Saves: An Independent
Study to Assess the Future Savings from MitigatAsctivities” in December 2005
(Natural Hazards Observer, 1). Congress mandaedntdependent, three-year study.
The study examined 10 years of FEMA mitigation ¢gaf1993-2003); it consisted of
statistical analysis and community analysis. Asral the grants, regions, and hazards
studied, the MMC found that for each dollar spentmitigation, society saves $4 in
avoided future losses (Natural Hazards Observer, The results of the study also
revealed that FEMA mitigation grants play a sigsdfit role in the mitigation activities in
the communities, and often lead to additional lessivities. Based on the eight
communities studied, “Most interviewees believedttithe grants permitted their
communities to attain mitigation goals that migbt ntherwise have been reached and
that the mitigation benefits of the activities fdby the grants went beyond what could
actually be measured quantitatively (e.g. incre@sedmunity awareness, esprit de corps,
and peace of mind)” (Natural Hazards Observer, 3).

The MMC made three recommendations based on thg.stu

» The first is that the nation will “be vulnerable matural hazards; therefore, it is
only prudent to invest in mitigation. Mitigatios sufficiently cost- effective to
warrant Federal funding on an on-going basis ba&fore disasters and during
post-disaster recovery.”

» The second is that “mitigation is most effective emhcarried out on a
comprehensive, community-wide, and long-term basis.

» Third, “continuing analysis of the effectivenessfigation activities is essential
for building disaster resistant communities. Thechéo integrate social science
research into traditional hazard mitigation is sgly encouraged” (Natural
Hazards Observer, 3).

The key research requirements for Grand Challer®jefet example, will encourage
investment in developing, modeling, and monitorimgpacts of cost-effective and
beneficial mitigation technologies. No major teclugy investment was identified
(Grand Challenges 8). Grand Challenge #3 is most related to the GERSk
management framework component of risk managenaésd, known as prevention and
preparation.

Grand Challenge #4Recognize and Reduce Vulnerability of Interdependattical

Infrastructure The U.S. must protect our critical infrastruetwystems, our lifelines in
our communities. To be fully prepared, the U.Ssirdentify what these systems are
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and where they are located in our communities. hSystems include communications,
financial, gas, electric, sewage, transportatiomergency medical care, and water.
Without these “lifelines”, our communities sufferegtly. Protecting them is critical
(Grand Challenges9). As was noted earlier, the definition of icat services under
DMA 2000 does not include transportation. Howewdthout roads, bridges, airports,
pack animals (e.g. horses, camels), automobilesjepl| trains, and boats, it will be
difficult to evacuate people from impacted aread difficult to provide aid to the
impacted areas as needed. Both the CERG and theofCPortland risk management
frameworks include transportation as critical fitieis.

Two challenges are noted for Grand Challenge #4tel®lop science and technology to
prevent cascading failures in public infrastructaystems and 2) enhance the ability to
protect public health before and after a hazarchiev@o achieve the first challenge, the
tools and models must be developed to understandhtarrelationship of infrastructure
that is required to protect public infrastructuléthe infrastructure remains in place, the
continuity of services occurs and this also preventascading serious of failures. Risk
assessment tools are also needed to determinanihacts to infrastructure. For the
second challenge, there must be an increased tmo@irsy of hazard events and their
impact on healthGrand Challenges9).

The key research requirements include, for exang®#geloping innovative assessment
tools for emergency response procedures. Majdmt#ogy investment should include
the identification and deployment of cost-effectitechnologies that ensure the
survivability of critical utilities and other infsructures Grand Challenges9). Grand
Challenge #4 is most related to the CERG risk mamagt framework component, to
identify the vulnerability. Once the vulnerability identified, then the risk assessment,
another CERG risk management framework componantpccur.

Grand Challenge #5Assess Disaster Resilience Using Standard Methidus.Federal
government is working with local governments, uisivies, and private organizations to
establish standards to assess disaster resilief@emmunities can use the standards to
measure and re-evaluate how they are progressirthein efforts to become more
disaster resilient. It will help communities kedpar and present goals, and the paths to
achieve the goals, in the effort to become morastiés resilient. Changes can be made
as needed for the communiti€&arénd ChallengeslO).

There are three challenges for Grand Challengelj#Support intelligent community
planning and investment strategies and protectralatesources with comprehensive risk
assessments; 2) assess the resilience of the Inatgrduman environment; and 3) learn
from each hazard event. For the first challenige risk assessments should be made and
used in collaboration with land use and investmefurmation to make wise decisions
that protect the community and the natural enviremtm For second challenge, the
assessments must include examination of the naandatechnological hazards. For the
third challenge, the hazard events should be aedlynd the results made public to
support hazard research and mitigation pl&raifd ChallengeslO).
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The key research requirements include, for exanggablishing methods and standards
for the evaluation of resilience to hazards. Thalation should include the economic,
ecological, and technological consequences of w@isas The major technological
investments include, for example, developing com@nsive pre-event recovery plans
(Grand Challenges10). The CERG risk management framework compomeost
related to Grand Challenge #5 is risk assessment.

Grand Challenge #6Promote Risk-Wise Behavior Hazard information must be
conveyed to the community in a manner that cretiest and understanding. The
community must then respond to that hazard infaonat Without that communication
connection, the community will not respond fully tbe hazards. The U.S. must
understand human behavior, cultural norms, econany, other elements that work
together to form our reactions to information peoptceive Grand Challenges11).
Social science skills are essential to understhadsocial, environmental, political, and
economic conditions of a community.

For Grand Challenge #6 there are three challentjegaise public awareness of local

hazards; 2) warn people with consistent, accessdnid actionable messages and a
national all-hazards emergency communication systeand 3) develop policies that

promote risk-wise behavior and are based in sosi@é#nce research. For the first

challenge, reliable and integrated data must bélaie For the second challenge,

comprehensive emergency communication systems egded to warn people and to

specify actions to be taken in the event of a fthza&or the third challenge, research is
needed to better understand why people might exfiesaselves to hazards and what
would motivate people to avoid hazards or takegaitng actions before and during a

disaster Grand Challengesll).

Key research requirements include, for exampleeldging an enhanced understanding
of effective techniques for educating the publid agyaining community support for

preparedness and disaster prevention activities. nkajor technology investments, for
example, it is important to assemble and coordinate integrated emergency
communication systems among response organiza#ibtise local, state, and Federal
levels Grand Challengesll).

Grand Challenge #6 relates to the earlier discassbmut communicating about science
and policy in risk management. This Grand Chakengst closely relates to the CERG
risk management framework component of risk managgmor prevention and
preparedness.

In the United States, the categories of disastassused in thesrand Challenges
document, include: severe weather, volcanoes, avittlifire, technological, drought,
earthquakes, floods, public health/environmentadaster. TheGrand Challenges
document provides a list of “Research Requiremants Technology Investments by
Hazard” for each of the six Grand Challenges. \Wbkdws is a brief description of the
categories of disasters in the United States. Whelevant, some comments regarding
disasters in the City of Portland are provided.

CERG paper 36 of 52



Wildland Fire Tens of millions of wildland acres burn in thelderness and thousands of
wildland fires occur at the wildland/urban inteae where the urban and rural areas
meet. The fire season of 2000 included the largesas of wildfire that burned in the
United States since the 1960s. From 1999 to 2b@2average area burned by wildfires
was 6.1 million acres (24,685.82 km sq.) with atinested cost of $1.1 billion for
wildland fire suppressioriirand Challenges4).

Wildfires are most common in the eastern and sounthertions of the State of Oregon
(NHMP, WF-2). However, the City of Portland isresk from wildfires (NHMP, WF-2).

In the wildland-urban interface, where the urbagaarmeet with the rural areas, homes
and other structures are frequently constructedinvthe densely forested landscape. The
City of Portland covers 87,040 acres which includ€s500 acres of natural areas
(NHMP, WF-3). The natural areas are identified emasa with a high fire risk by the
Portland Fire and Rescue Wildfire Risk-Mapping Pamg because both residential and
commercial development can be found surroundingetimatural areas (NHMP, WF-3).

According to the NHMP, certain conditions must exXm wildland interface fires to
occur. This makes wildland fire different than ioatural hazards because the hazard is
not designated by geography alone (NHMP, WF-5). Whklland Hazard Assessment
for the City of Portland found that 27,100 houseBachre at risk for wildland fire. Of
these households, 7,500 of the people are oveagheof 65 and 8,700 people have an
income of less than $20,000 a year (NHMP, WF-9).

Volcanoes There are nearly 70 active or potentially actsgcanoes. Thousands of
acres of land have been impacted, with substasti@homic and societal disruption, from
volcanic eruptions in Hawaii, Oregon, Washingtomlifornia, and Alaska in the 20
century Grand Challenges4).

Technological hazard®elease of hazardous substances like chemicals,gobstances,
gasoline, oil, nuclear material, radiological metkrflammable material, explosive
material (gas, liquid, solids), that affect humaralth and safety, the environment, and
the local economyGrand Challenges4).

Severe weatheiSevere weather, including severe storms (for g@nsnow, ice, rain),
tornadoes, hurricanes, and heat waves, has becom@ja source of challenging
situations, particularly with the change in popmat demographics. Examples of
extreme severe weather events include the 534doesathat occurred in May 2003 (the
previous record was 399 in 1992) and the heat wa@hicago that killed 739 people in
1995 Grand Challenges4).

In the Portland area, severe storms include ramgws ice, freezing rain, cold
temperatures, and high winds. High winds and fregrain can affect power lines by
potentially interrupting service. Disruption ofrgiee can severely impact the public
utilities, telecommunications, and transportationtes (NHMP, SW-2).
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Drought Affecting more people than any other natural hézdrought is a widespread

problem in the United States. The annual estimiteses due to drought range from $6
to $8 billion. Increasing population in dry aredshe country, growing urbanization of

the country, and changes in water and land usee pawided a greater magnitude in
complexity of interaction with droughGfand Challenges3).

Earthquakesin the United States, 75 million persons in 3&test face significant risk
from earthquakes. On average, seven earthquakegepe have a magnitude of 6 or
greater, while thousands of smaller earthquakepdrapach yeaGrand Challenges3).

Oregon is ranked as the third highest state im#t®n in terms of potential damage from
earthquakes. Previously, Oregon as not considereatea of high seismicity. Buildings
and infrastructure were not constructed to withdtdme now anticipated earthquake
magnitudes. However, recent studies have concltidgddregon has a history of seismic
events. In addition, the Cascadia Subduction Zeviéch runs through Oregon, is
capable of producing a 9.0 magnitude earthquakghikMPortland, geologists have found
evidence that the Portland Hills Fault is still @lib generate earthquakes. Geologists
suspect there are other faults within the Portleihdlimits. Estimates of damage within
the city limits show approximately $59 billion immmercial and residential assets are at
risk (NHMP, EQ-2). Approximately 39% of the respents to a survey done in 1999 by
the Oregon Department of Geology and Mineral Indesstthink that an earthquake will
occur in Oregon in the next 10 years (NHMP, EQ-Thge survey reveals a perception of
risk that should be used as part of the risk mamage activities in the State of Oregon.

The NHMP makes the distinction that chronic hazdotsur with some regularity and
may be predicted through historic evidence andhsiie methods.” Chronic hazards are
different from catastrophic hazards, “Catastroph&zards do not occur with the
frequency of chronic hazards, but can have dewagtahpacts of life, property, and the
environment.” Earthquakes are classified as a wtafdsc hazard while floods,
landslides, extreme weather, and wildfire are diasisas chronic hazards (NHMP, 1-9).

Floods The most frequent disaster in the United Stageffobds. In fact, one in three
Federal disaster declarations are related to ftapdiApproximately $2 billion a year in
property damages occurs each year. The incregsepulation in flood prone areas, in
conjunction with an increase in heavy rainfall ire tlast fifty years, has increased the
economic losses related to floo@&é&nd Challenges3).

Portland is located at the confluence of the Colanfiver and the Willamette River.
These major rivers have many tributaries. Riverigie many benefits, but they have
also provided many flood related challenges. Bodlhas a long history of flooding and
losses due to floods. The floods of 1964 and 1986legendary. The floods of 1964
totaled over $157 million dollars of damage andi2€s lost (NHMP, FL-2). Over $220
million dollars from several Federal relief progmmvas given to Oregon for the three
flood and landslide disasters that occurred in 1861997 (NHMP, Appendix C, 4).
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The Grand Challengeslocument does not list landslides as a hazardewenylandslides
are an identified hazard in the City of Portlamdationally, landslides cause 25-50 deaths
each year, and cost approximately $1-2 billion arym damages. In the City of
Portland, landslides do not always damage privatpgity but they often damage
transportation routes, fuel and energy conduitsl @mmunication facilities (NHMP,
LS-2). Landslides in the Portland area can be stoaving and rapidly moving
landslides. Rapidly moving landslides prevent @atgr risk than slow moving
landslides. Slow moving landslides often cause @rgpdamage but are unlikely to result
in serious human injuries. In Oregon, a rapidly mgviandslide killed five people in
1996 (NHMP, LS-2). This event was the impetus tiloe creation, by the Oregon
governor, of a landslide task force and also redut changes in state laws.

Public health and environmental disastéisese disasters may be a primary result of a
previously existing hazard such as the releaseaafitdlous materials or from natural
events Grand Challenges3).

Conclusions

“Indeed, land use planning, hazard mitigation, anstainable communities are concepts
with a shared vision in which people and propertykept out of the way of hazards, the
mitigative qualities of the natural environment araintained, and development is

resilient in the face of natural forces” (Mileti). 7

The title of this paper asks, is the City of Partls Natural Hazard Mitigation Plan
idealistic or realistic? Additional questions mdsinclude, does the NHMP fit within the
CERG risk management framework? Will the City loequately prepared with the
NHMP or should additional steps be taken?

Both the CERG risk management framework and thg<CMHMP goals are focused on
reducing risk and having sustainable communitiese NHMP fits within the CERG risk
management framework. Both frameworks use the #akdnur components of 1)
identifying the hazard; 2) identifying the vulneildly; 3) performing a risk assessment
and identifying the management of the hazard; gnalentifying how to prevent and
prepare for disasters. The City of Portland, inkh&MP, specifically identified the local
hazards and identified a level of severity for eaBixisting, mapped, hazard information
was used and the need for additional mapped inftiwmavas identified. The hazards
were identified in terms of vulnerability, and akiassessment was prepared. Prevention
and preparedness actions were identified. The i@ége a matrix of action items during
preparation of the NHMP; it will be used to impleméhe risk management framework.

Of note when comparing the CERG and City of Podlask management frameworks is
that both include transportation as critical fag and both have very little focus on
rehabilitation and recovery. The CERG risk manag@niramework is voluntary and

has a goal of being applicable to any global sibmat The City's NHMP is a voluntary

plan, although it was created as required to méetdaral regulation (DMA 2000).
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With the preparation of and implementation of thelN\P, the City’'s existing risk
management framework changed. The preparatidmedNHHMP forced the City to focus
on what work had been done already in the risk mp@am&nt framework. The creation of
the Portland Office of Emergency Management angtbparation of the NHMP bring a
new level of attention to the City’s ability to lgepared for natural disasters. The
NHMP established a monitoring and maintenance systehe City has a responsibility
to monitor what elements of the NHMP are implemént&here is a committee working
with POEM and other bureaus to implement the NHE®&previously described. There
is a Federal mandate to review the NHMP every fjgars. These monitoring
requirements, review requirements, and committeersight are all tools to require
implementation of a risk management framework.

The City’s acceptable risk level is moderate oraesof low, moderate, and high levels
of acceptable risk. The City has, as describednymimcal, state, and Federal
requirements to meet regarding risk managemene Qity’s political will has increased
over the last several years with a focus on redmgnof the natural hazards that affect
the citizens and a focus to prepare its citizeffhe City’s will is constantly tested
because development and growth pressures on ther@iguite strong. This is one of the
main difficulties in fully implementing the risk magement framework and the NHMP.

The ideal is a goal and a vision. The reality is fdct. The NHMP is a plan with vision
that is rooted in reality. Extensive research wase to prepare the NHMP. As with
most plans, the key component is people. Witheopfe dedicated to implementing the
NHMP and without support for the implementationtieé NHMP (both monetarily and
politically) the NHMP will be just another plan. &te is an increasing awareness of
disasters. There is an increasing realizationdisatsters can and will happen anywhere.
Having rules in place is functional only when tlaeg implemented. Communication and
collaboration are critical to the success of préeen mitigation and recovery. With this
focus on risk management by the City, | believedhs a social and political momentum
in Portland that will be maintained and provideaim to implement the NHMP.

One of the keys is to implementing the NHMP is laisé planning; this concept works,
as noted above, effectively in conjunction in ideall in reality with the concepts of
mitigation and sustainable communities. The socipblitical, economic, and
environmental aspects of a society are includederd is a great basis of land use
planning Portland, an emphasis on sustainable comties; and a new focus on
mitigation. Therefore, there is a strong foundatestablished for the success of the
NHMP, and | believe the NHMP will be successfubagalistic plan.

In times of economic challenges, which every jugsdn in the U.S. and the world face,
it is difficult to make choices. These choices npayentially mean giving up time and
money now, but they are risk management choicasnthge a community more disaster
resistant and they are choices that will make dobaj community a safer place.
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Appendix A: City of Portland Natural Hazard Mitigat ion Plan Action Items —
Organized by Hazard
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Plan Goals Addressed

Natural Coordinating Organization /

Action It
Hazard Gl Internal Partners

City of Portland Natural Hazard Mitigation Plan Action items - Organized by Hazard
Multi-Hazard Mitigation Action Items
Shoft-Temn tinue to involve the public in updating the Partiand Office of Emergenc
Bikichlzed |10 T DR PR MUPGAINITS Ianagement, Bureau of Planning, O &
# » " ¥ » of Neighborhoods v v
ortiand Diepartment of Tran sportatior
Shed-Term Form a committes toidentfy and coordinate P h"jrbem‘tmm B T
v i h Bureau of Mamtenance | Bureaus of !
Mutti-Hazard o itical transportation (street and highway) . pes = L k=
o Planning, Fire & Rescue, Palice, f "
s i and Recreation, Urban Forestry W v d o
Revise Portland's Compreh snsiee Plan to
&Z,‘_"_‘!:Td addrass natural hazards moluging, bt not | Buraau of Planning ! Portisnd Offica of |
Py limited to, floods, landslides, eathquakes, Emergency Managament Lid
widiand fires, and winter storms v v v
Incor porate assessment of termorist threats intc
Shet-Term  Portland's Hazard Mitigation Plan Portland Office of Emergency
Muki-Hazard Addmionally, consider natural hazards if future Management | Buresus of Fre & =
Ll oppoftunities to address terorist threats to Rescue, Police, and Transportahion o i v
Portiand anise
Portland Office of Emergency
Shofl-Tarm  Acquire Light Detection and Ranging (LDAR) | Management /Corporale G IS, Bureay
Muti-Hazard images of the Portland Metro area and the Enwronmental Sanvicas, Fire and 2
#5 Bull Run Watershad Resowe, Bureau of Water, Pordsnd
Office of Transportaton v v
Bureau of Sustainable Development /
Shet-Term s« findings from Porfland’s Risk Azsessment Portland Ofice of Emergency
Muti-Hazard (HAZU SMH) to enhance the existing debris Manggament, Pordand Office of 5
5 remaoval plan Trans po J Buresu of
Environmental Serwces v v
Portiand Office of Emergenoy
Management, Corporate GIS f Bureau
g’mf“"; e e i of Environmental Servicss, Parfland
‘Wm e B Dapartmant of Transportaton, Boreaw of. 7
Development Senaces, Fire Bureau,
Water Bureau, Bureau of Flanmiong v v
FPortland Office Mergenc
ShotTerm ortland O c.u\Eu_gew“r
MUt Hazard Partnar with utilities as they ensure continuity  Managemeant | Dissstar Palicy Counal, =
w of service to the City of Portland Mitigaton Sub-Commitiee leaders i ",
Cable and Franchisa
EIe\/dOP a aty employes emergency response Baans Oifey Elﬂﬁ[gfﬁ'w -
SRR s that cify amplovess b hat | Management | Disseter Policy Gounal;
WA Hazarg P2 1o 3ssure that city smployess know what [ Bi0 T OME Burea of z
is expected of them so thal ioes are A by 5 “
#39 soninusd General Services, Fire and Rescus,
= = Paolice, Emergency Commumcations o
Revise Fortland’s Gomprehensive Plan to
m"“h‘sp_f;‘r‘d address natural hazards including, but not Bureau of Planning / Portiand Office of |
'“ limited to, floeds, landslides, sathquakes, Emargency Management -
wildland fires, and winter storms
City of Portland Natural Hazard Mibgation Plan Action Matnx Page 1
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Natural
Hazard

Action |tem

Coordinating Organization /
Internal Partners

Pottiand Office of Emergency
Management { Bureau of Planning,
Disastar Policy Gounal, NETs, Bureau

Plan Goals Addressed

City of Portland Natural Hazard Mibgation Plan

CERG paper

Comm

ity Rating System certification

Bureay of Planning; Parks; Portland
Office of Emerce nov Manasoement

Action Matnx

Eaba T am of Sustanable Development, Bureau of
mllﬂ-ﬂmtﬂ Develop a public outreach program toraise  Development Senices, Bureau of n
w awareness of hazard risk Envirormental Serdces, Bureau of -
Water, Parks and Reaeston, Offce of
Neighborhood fmvakement Porfand
Offica of Transpartadon, Bureau of
Maintenancs
Inerease the responsieeness of the emergen oy Bureau of Development Services /
Long-Tetm  perrmitting provedures for post-hazard event | Porfand Department of Transporiadon,
Muki-Hazsrd periods through development of a procedural | Bureau of Maintenance, Buresu of 5
¥ plan and the purchase of 2 mabils permiting  Erviranmentsl Sanices, Water Burasu
van Rigk Managament v
Develop otywide vegstation
protectioniplantng goals, policies, and plans | Bureau of Planning, Bureau of
and implemanting toals. Coordinate with Envirenmental Serices | Bureaus of —
vegatation management strategy devalopment Davelopment Sanvicas, Parks and =
for wildfre, flood, and landslide hazard Recreation; Fire & Rescue
Al v v
Coordinate emergency standard operating
Lo(!g-Tum pl-m&ﬂurra‘: and plans between disaster POEM, POOT, Maintenance, Bureau of | _
BUi-HEEaRd recponder organizations n the Potland metrop "a'n - pee o -
#5 ragion and TrMet, o coordinate and espedite | e
decision-making during emergences v ¥
Promote the development of Triket
Long-Tetm  communications and dispatch capabiity to
Muti-Hazard immediately implement changes o fransit Bureau of Transportaton, BOEC =~
# routes and service dus o disruption of strests,
toads, bridges and . rail transit tracks. v
City of Portland - Risk Assessment Score Rating: High
A covenant is recorded with the deed of new
devaloprment in the floodplain to ensure that
Shen-Tarm
Flood #1 ce below the BFE is not converted to Bureau of Development Samvines 73
habttable space. This should be codified to \/
improve compliance
Continueto co-fund improvements to nver and
Shor-Termn  stream gauges i the Porfland metropoltan " o E: il S -
Flood#2  arcawith the Urited States Geological o e e s b @
Survey v
Convene an interagency oommittes 1o
determine which datum will be used when the Harbor Master, Fire Bureau | Bureaw of
Shed-Tam & i ay i . -
Flood £3 City is responding to a fload event. This Development Savices, Porffand Office . |5
decision will not precude agencies from using |of Emergency Managamant
their own datum during non-fleod tmes v
g S - Bureau of Enviranmental Servioes |
Secure the agreements necsssary to design | 2 o
Short-Tem and implement fhe redevelopmert of Freeway g w;:”fn i ﬂf»:n:ﬁ)r&:e g | =
Flood #4  Land Company site (within the Lents Urban deiobotdapiieadd Sl »
s Transporiation Porfiand Parts and v
Renswal Area) 1o batter man age floods 4 i
Reqestion -
Acquire outside funding 1o hre a consuttant to E:W'?'W wmegv'liunrn:nh\ b T‘ -
ShofTam lead the apclication prosess for aClass 5 |2 RTMIY PETAd SHEEH ORRent
Flesd #5  rating the nest tima the City submits for the ozmsliofataigar el @
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Natural

Hazard

Shot-Tarm
Flood #6

Short-Tem
Flood #7

Sho-Tem
Fleod #8

Shoft-Tam
Flood #3

Shed-Term
Flood #10

Shon-Term
Floed 811

Shoit-Term
Flood #12

Shod-Term
Flood #13

Shont-Term
Flood #14

Long-Tem

Flood #1

Long-Tem
Flood #2

Long-Term
Flood #4

Long-Term
Flood 85

Action |tem

Support MULIL i the continued calibration
and updating of hydraulic mod els for
conveyante and internal flood impadts tothe
four managed floodplams managed by

Muttn omah Count Drainag s District # 1
Develop a multiple-agency plan for evacuation
of the managed Columbia River floodplain in
Multn ormah
levee failure
Setufe TRding 1o IMplam anf the passieticsd
management projects that are recommended
in the Johngon Creek Restoration Plan
Coordinate with Portland Developrient
omrmigsion s urban renewal effcrts n Lents
and with other nartnars in other narts of the
|dentify funding for the design and construchen
of the Springwater Wetlands Complex, 230
acre loodplain wetland regtoration projed n
tha Lents area of Johnson Cresk

ounty in the event of a potential

Improve definitions and refine standar ds for

stormmater retention in the Stormwater
Management Manual (SWMA

Support development of a multple-agenoy
plan for Maring Drive dosure coordination

Provide staff to participate in Flood Fight
Trainings lead by the Multnsmah Cournty
Drainage District

Install a river gauge in the vicinity of the bridge
& Johnson Cresk at 108th The gauge
should be able to sand data to a remote
monitormg site

Install one-way valves on the outlet pipes of
tha storm nlets on SE Foster Road between
101t and 112th

Increase funding for the Johnson Creek
Willing Seller Program; establish wilkng seller
programs in other water sheds where flood
hazard and prionty restoration areas coexist
T ATV A O T TS T
all facilities that store or handie hazardous
materials including large tanks), and which
are | &d in the 600-year floodplain o
landshde hazard areas, deveiop a hazardous
matenals inventory statement. This statement
will be made availabls for Fire Bureau rewew
Require fhat these storage tanks are ather
adequately protected of relocated outsde of

bha B sans Masdnlois

Devalop a plan for addressing flooding inthe
Holgate Lake area

Improve hydraulio bottlen eck that prevents
dizcharge of chloninated effluent 1o the
Willamatte River during high river levels

As Waterfront Fark remodeling is designed,
ensure that Porfiand mntcwn property and
oritical faciities remain protected from
flocdwaters

City of Portland Natural Hazard Mibgation Plan

CERG paper

Coordinating Organization /
Internal Partners

Porttand Office of Emergency
Management, Bureau of Ermironmental 5
Services | Bureau of Flanning

Mitigation Program Coordinater
Partland Office of Emergency -
Management | Portland Office of
Transportation

Bureau of Enviranmental Services,
Johnson Creek Watershed Manager f
Pardand Develogment Commission, had
Parks and Reareation

Johnso

sreek Watershed Manager
Bursau of Environmental Serices |
Parks and Reoreation, Portland
Development Commission

Development Services Division, Bureau
of Environmental Services fBureau of

=
Development Senvices, Bureau of @
Plarming

Portland Office of Emergancy

Management Mitigation Program =

Coordinator | Bureaw of Water, Porfand
oe of Transpartadon

Paortland Office of Emergancy

Management, Mitigation Program -
Coordinator ! Bureau of Mainfenance,
Polica, Water Bureau

Bureau of Mamtenanoce, Ervironmental
Systems Division Manager / Bureau of |
Environmei Serdoes Porfand Ofice
of Transporfation

Environmental Systems Division
Manager, Bureau of Mantenance | 5
Bureau of Envronmentsl Serices

Watershed Managers, Bureau of
Envirenmental Sernces | Dapariment of

-

Parts and Reoreation, Bureaw of =

Planning, Water Bureau

Chief Fire Marshal | Harbor Master, Fire

Bureau, Portand Office of Emergency =
5

Management, Buresu of Development
Servces

Bureau of Environmental Services /
Bureau of Devalopment Services, Paks |
and Recreation, Bureau of Flanning

Operating Manager Tryon Creek

Wastewater Treatment Plant, Bureau of | 5
Environmental

Parks and Remreation

Fire Buraau, Buresu of Flsnning, -

Bureay of Devalopment Servicas

Action Matnx

Plan Goals Addressed
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Natural
Hazard

Action |tem

(MCOD) as they develop a multiphe

Support Multnomah County Drainage Distict
agency

Coordinating Organization /

Internal Partners

Mitigation Program Coordinater,

Plan Goals Addressed

City of Portland Natural Hazard Mibgation Plan

CERG paper

for disposal of debnis in the aftermath of an

Action Matnx

B Portland Off i 10y
RRNEOR - 1a1 101 iniiation of traffic- dhosure o the ottiand Offie of Ermergancy =
Flood#6 b Pikga s ﬁ Management | Partiand o
Columbia River as advised by MCDD and the | v 4
- Transpartation
Army Corps of Engineer
Partner with Army Corps of Enginesl
conduct medeling of the Willamette River
Long-Term upstream of Portiand to idantify areas that, if  Bureau of Environmental Services -
Flood #7  acquired of restored, would contribute to Systems Analysis Group -
mitigation of peak flows in Portland of result in
sionificant reduction of flood damagss
Jesyalop citywide, walershed of sub-
LeJ_em, 'y _wa ershed of sub Buisau of Flanning, Buredu of
watershed specific goals, policies, and oy
Long-Term it for aount of Imeervicus suface |ETTonmental Servives | Burssu of b
Flood # F1ov=oms B7 Smourt slITpeVicus SWIS® I peveiopment Senvices, Parfland Offce | —
that should be reduced Develop v
> of Transporiation
imelementation lools 1o masl thase neals
Long-Teim  Upgrads tresfies that camy the main conduits W
ater Bureal =
Flood #3  of the water delwery system e - F i
Create dancy inthe del
B - +24s rodundancy Inthe watir deh Water Bureau, Operafions and Support |
Eieol o 7 =\ om * the hree Manager =
burying condu der the river. ¢ v
Provide funding for and participate in the Pottiand Offioe of Ermer
Long-Term  development of a flood inundation model for  Management Mitigation Program -
Flood #11  the managed floodplaing and downtown Coordinator | COF, Buraay of - 4
seawall Ervironmental Servces, Water Bureau
Earthquake Mitigation Action ltems
City of Portland - Risk Assessment Ranking High
Using felevisior t aducat
B0 cho e mpctmcs
ki el T i ot hice of Transportat =
Ea":ﬁ}u*e contaning bridge identfication information i i " v
during an sarthquake
Fortland Offioe of Emergen oy
Shof-Tem  Assess existing sarthquake related mitigation Management 1 Fire Buraaw, Office of
Earthquake and wulnerabilty studies to identify Transportation, Bureau of Emaronmental |5
#2 3 of canflict, duplication, or gaps Servicas, Water Bureay, Bw v
Development Senicas, Buresu of
T VU AT S U G
Shoft-Term  Boulevard Wastewater Treatment Plant
Earthquake (CEWTP), Tyron Creek Wastewater Bureau of Environmental Ser 73
#3 Treatment Plant (TCWTP), and wastewatar
Shoft-Tenn Prioritize the retum of power to freatrmant Bureau of Environmental Services /
Earthquake plants (Tryon Creek and Columbia Boulevard) Porfand Office of Emergency s
w4 and purmp stations Managamant /
GOVErITaTa Kamtons T Buresy o
> [evelopment Senvic "
RN o1ty i implement legislation of General  |LP2l0pment Savices, Portfand
é i f Development Gommission, Fortiand -
Earthquake Obligation Bonds to fund rehabilitation of iy o NS P &=
ph orbicdl S uduros. Office of Emergency Managemen!,
Cfios of Transportaton, Parks and v
R arvastion
BRI 1 41 o - ourthquakoyonersted lndsiide [Portand Offios of Emergeney
Eam&“*’ issues Management iz I
TR W TG JOTSOTCT TS (O a5 wes TITe
Short-Term capaaty of landfils to accommodate Portland Office of Emergen oy
Earthquake earthquake debns, develop cootdinated plans Management | Bureaw of Mantenance, | |5
#7 Office of Sustanable Development v
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landslide mitigation actmities

land Natural Hazard Miigation Plan

Bureay Of Mantensncs, Bureau of
Water, Parks and Reaeaton, Risk
Management

Action Matnx

Shott-Tarmn ;m:di l‘hh|e?“'«\l-l\w of :rxa‘n?hr‘v " mlur.tary‘ Bureau of Fire 1 Bureau of Development
g an of setamic shutoffy {
Ekbii gt =" tion of sciamic shuioff valwes on natwalle Ll 8 e of Fire, Porfend Offics| 1
gas meters al commerdal and residential i v
ww buikings of Emergency Mansgament
Develop emergency evacuation plans for
?:"T:"kﬂ residential areas that are near significant Fire Buraau | Forfand Office of &
& :‘éu ® hazard cus materials storage faclities and Emergency Mansgament 8 v
heawy industrial areas
Shon Teem Revize sesmic design requirements for
I '8 HERRnE-Gergi road ety Buresu of Devalopment Services =
#0 existing buildings o ‘/ ‘/ ‘/ /
Long -Term  Evaluate funding altematives that rmight
Earthquake accelerate seismic retrofiting of the City of Poitland Office of Transportation 5
# Portland's bridges v v
Bureau of ERVIionmental Seraces |
Gorporate Geographic (nformaton
LongTemm  Conduct a vulnerability analysis of Portland’s | Systams, Porfland Department of
Earthquake dentify elements with the Transportation, Fire Department, Police =
# Depariment, Porfiand Office of
Emeargency Management, Bureau of
Watar
P ol T i e Paortland Office of Transportation !
ERRESTAR - ¥ * °F 2 PN (o Sk eng ¥ Corporate GIS; Bureau of Mantenance,
infrastructure in areas where street overlays X e e P n o
Earthquake i ok Bureau of Ersironmental Services, a
and sewers have potential to colapse in a - .
# S o Bureau of Watsr, Portiand Office of ‘/
sl Emargancy Mansgament
Long-Term Environmental Sendoes | Corporate
Earihquake Devslop a sewer failure response plan GIS, Mantanance, Environmantal =
# Servicas, Buraau of Water v
s Develop an educational program that targets | Portland Office of Emergency
Earthquake homecwners, providing them with inexpensive Management | Bureaw of Development |
P mathods that they can use to strengthen ther Servces, Buresu of Wefer, Fre - \/ \/
homes against sarhquake damage Depariment
Long-Term  Assess the vulnerabllity of the water
Earthquake distribution system to seismic events, work Bureau of Water 5
#5 toward hardening the system v
Tait Partner with DOGAM and USGS ain
E““mgm; ke unding for completion of faukt mapping and  Portiand Office of Emergency -
‘”“ improved technology for the transfer of data  Management -
and information
= o e e o O U S
Long Term ;!‘:i:"::u" |r W‘"‘l"" "—"!""‘:“-k:_—r:la": F‘ ler::‘a" Management / Buresu of Development
= ] atio e rmade to |
Earthquake " "0 “"‘ﬂf‘h ‘r ek facitin i known  [Servces, Buresu of Planning, Fortand | 5
development of high risk faciities in known
# sz el i g Department of Transportaton, Bureau of v
areas of earthquake hazards iy
L T HAszass the stability of levess n the Columbia  Porttand Office of Emargency
E:’"nﬁmi“l Corridor area, and develop appropriate Management | Bureau of Water, Fire A
# ety ency response plans to address Bureau, Burasu of Environmeantal < o w
potential leves failure and associated hazards Services, Buresu of Maintensnce
Landslide Mitigation Action ltems
City of Portland - Risk Assessment Rating Med
Bureau of Development =ervices |
ot — g Blresy Of Emironmantal Serwoes,
antinue to maintain and improve intermial City | p
& "\ Pordand Dapartmeant OF Transportation, |
communications to faciltate coordination of B
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Action It
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Improve property owner awareness of the ”~

m:t nante’pi : o Mkt ce of pINGTe Bureau of Environmental Services |
e kg e Buraau of Mainfanance i v

dranage systems

Mitiyate Portland’s watel supply infrastucture

Bureau of Water
from landslide hazards e -

ST
<

Initiate more operations and maintenance pilot

projects along roads that inform the Bursau of Environmental Services |
development of standards for managing Bureau of Maintenance
stormwater in ditches in landshd e prone areas

ST
%

Continue development of standards for small

Bureau of Enwiranmental Services | -
pump stations as an alternative to gravity S B
Bureau of Development Services v
sewers In inaccessible or high risk areas
T T Ty S

Dewslop a comprehensie landslide map for | Panning Bureay, Water Burasu, Bursay

the City of Pertland to identify hazard arsas  lof Emdronmental Services, Porfand

and improve comeunication wih the publis | Deparment of Transportation, Bureau of v v
Yt ae e B eREtT Stheyor

Planming, Parks and Recraaton, Burasu

of Development Serdces, Buresu of s

Environmentsl Servces, Risk v

-

Complate a study of the West Hills drainage  Planning and Medeling and Engineering
system that addresses the cumulative sffects | Senaces | Bureau of Planning, Buress | 5
of development in the area of Development Servces (Site v
[RPrepesp—

Bureau of Developmant Services (Land
Use Services and Site Development),
Bureau of Planning, Bureau of 4
Environmental Serdces

ST

Acquire land of apply conservation easement
for long term and permanent miigation of risk

TS T e WS,

Review the efectvenass of regulations
related to development in identified landshde
hazard areas

Update the Bureau of Environmantal Services

e ¢ MV Oy tal Servics
Sewar and Drainage Facikies Deaign Manual [E11eau of Envirenmantal Sarvioss

LT

Employ altemnate congtruction methods such
as tranchless construction an City projects to
¥ Py Bureau of Environmental Services =
reduce the impact that development can have /
in landslide prone areas

Wildfire Mitigation Action ltems

City of Portland - Risk Assessment Rating Medi

Parks, Bureau of Envitenmental

Sarvices | Water, Fortiand Offics of by

Transportation, Bureau of General @ v

Services

ke, Horland Harks and Recreation,

Procure funding for management of vegelated Bursau of Environmental Services f

natural areas with high wildfire danger, Bureau of Planning, Porlland Office of 73

induding public and private properties Transportation, Bursau of Genaral v
Servcas

Review and index existing maps with pertinent Fire, Bureau of Development

wildfire information. Identify parameters and | Senvices Corporate GIS /BIT, Planning, |

methods for new maps as nesded to meet Parks, Bureau of Enviranmental w "

wildfire mitigation goals Sarvices, Bureau of Waier

Consolidate unassigned andlor unmanaged
vegetated areas owned by the City of Portland
undet a single land management uribrelia

Fortland Fire and Rescue { Parks and
Provide wildfire management training for Gty Recrestion, Bureay of Envronmentsl
staff Services, Buresu of Water, Buresu of
Maintenance

T

<

Amend the Fordand Hant Def and ofher
related City plant ists and landscaping guides
tainclidelidentify fire resistant native plants,
and planting sirategies that could be
encaurater of taniirer in local land soaning

City of Portland Natural Hazard Mibgation Plan Action Matnx Page 6

Bureau of Planning 1 DS, Fire and
Rescus, Parks and Recreation, Bureau
of Emviropmental Senvices, Portiand v
Office of Transpartadon
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Natural Coordinating Organization /

Action It
Hazard Gl Internal Partners

Bureau of Planning ! Bureaw of

Development Senvices, Fire and

Rescus, Parks and Recreation, Buresu | 5

of Ervdronmentdl Services, Porfland v
Ciffice of Transoortason

Bureau of Development Services /

Bureau of Planning, Fire and Rescus,

Parks and Reareation, Bureaw of 7

Ernvironmentsl Serwces, and Portiand v
Office of Transportadon

Bureau of Ernvironmental Seraces | hre

and Resoue, Bureau of Water, Bureau

of Flanning, Bureay of Development

Integrate, as approprate, fire prevention goals
and prowisions nto City peliaes, plans, and
codes |dentily and address ambiguities ar
corflicts among Gty fequirements

Identify conditions of approwal and mitigation
strateqies that could be applied to new
development of red evelopment in hugh fire risk
areas

Integrate wild land fire risk educational
opportunities into existing City stewardship

X it Services, Parks and Recreation, =
::’dgz'::mil J\;:\:‘I::?Iuwuon for both intetnial o gand Offics of Transpartaton,
o, mel Partand Office of Emergency v
Manecement, Office of Neichborhiood
A (e T O Bursau of Development Sefvices / Fire
ke t ying and Rescus; Bureau of Water, Portland
constiuction in areas subject to widfires and 4 . -
Office of Transpartadon, Office of n
communicating this information to the affected o shboikand nocluesmant Derdds N
a0 oS (org borhood Invalvernent, Bureau of v v
Planning
Forttand Parks and R ecraation | Bureau
Conduct systematic reviews of Porfland's of Environmental Services, Fire and
large, publicly owned, wildland fracts Rescus, Buresu of Water, Bureau of o
regarding fire safety and scological healthto | Plammng, Porfland Office of @
inferm land management decisions Transportation, Offica of Neighborhood v
Involvameant
Adopt the national *Frre Danger Rating e and Resass / Offcocf -
System" and install the signs at key pomts | 7= S0° SRR 4 7
the City eighborhood lavolvament " 4
Portland Office of Emergency
Implemnent a neighborhood wildland intefface  Managemeant, Neighborhood Emargency
5

disastel planning program Tearn, Office of Neighborhood v
I gleament | Fire and Rescwe, Folios

Fire and Rescue / Bureau of
Ermvironmental Services, Porfand Parks
and Recreafion, Water, Buresu of
Maintenance

IS RBELUE PRSI FRIKE 9
Reaestion, Buraau of Emaronmentst
Sarvicas, Portiand Offica of Ermargency

Review and potentially refine City contract
ecifications for machinery oparations duning
ed Flag" weather conditions.

ST
~

Convene a

tanding wildland interfacs fire

achnicd ou Management, Bureau of Water, Fortland 15
L Offica of Transportabon, Bureau of
Devaiopment Servicas, Bureau of v
P B restue 1 Parsng Pane sha
Racraaton, Buraay of Enviranmental
= Servces, Porfand Office of Emergency
C : thon plans o
ggs):m_:y wildfire mitigation plans and Monagamant, Portand Offca of -
= Transpartation, Matro, Buresu of
Daveloprment Sanvicas, Bureau of v
Rianning,
Identify water gnd sngineenng requirsments deil e
for frefighting in wildfire areas LRI s o i i v
Portland Fire and Resoue ! Parks,
Improve public education and understanding o= SF Emmwen,‘;, Cion
about wildfire cecurrence, risk, and e i ECE =
i Pardand Office of Transportaton,
N Bureau of Planning v
City of Portland Natural Hazard Miigation Plan Action Matnx Page 7
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Raview the feasibility of adopting portions of

nationally recogmzed wildfire mteface codes | Portland Fire & Rescue, Bureau of
to strengthen building standards in wildfire nsk Development Servicas
areas

Bureau of Development Services, Fire
and Rescue | Bureau of Planning Parks
and Recreation, Bureau of

Design and conduct a study 1o determine the
effectivenass of mainten ance agresments that

Plan Goals Addressed

are established when new land drisions are I AR A -
approved to managevegetation in open space Erermpie Swens, Perkens K¥ion
iracts of Transpariafion, and the Office of
Nesahborhood lavalvernent
Fire and Rescue { Parks and
Complete an assessment to charactenze high Redeation Bureaw of Environmental
priomty wildfirs risk areas and recommend Sarvees, Bureau of Planmng, Bureav of . 5
specific mitigation strateqies Development Servicas, Bureau of
Water, Porland Cfice of Transportadon
Explore avenues for funding interface home  Fire and Restua { Buresu of
construction upgrades to low income Deavelopment Seniacas, Office of 5
haomeowners Nesghborhood lmvolserment \/
City of Portland Natural Hazard Mibgation Plan Action Matnx Page 8
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